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Program Chair’s Statement

The go-' - the STARS program is to increase productivity, reliability, and quality of DoD
applicati .. software. STARS s approaching this by synergistically integrating support for modern
software development processes and modern reuse concepts within state-of-the-art sofiware
engineering environment technol~gy. STARS is focused on accelerating a change in the way
software is developed within the DoD. This change represents a shift to a megaprogramming

paradigm.

The STARS program would like you to "Join us in the transition to megaprogramming.” The
conference program has been designed to introduce you to the concepts of megapregramming and
describe the role STARS is playing in the transition to this new paradigm. The plenary session
will provide you a high level overview as well as some economic analysis of the potential benefits of
inegaprogramming.

The closing discussion by Dr. Barry Boehm will describe the relationship of megaprogramming and
STARS to the DoD Software technology plan.

Three of the four track sessions will focus on the major elements of megaprogramming:

* Process-driven develc .rent,
* Domain-specific reuse, and
* Technology support.

Tke fourth track will concentrate on the STARS technology transition activities associated with
accelerating the shift to this new way of doing busiress. The format of these track sessions is
intended to provide ample opportunity for discussion and informal interchange.

The STARS program needs your help to move these concepts, processes, ard technologies into
widespread use. To this end, we are sclicdting you to become part of the STARS Affiliates
program. The STARS Director, John Foreman, will describe the program during the plenary
session and there will be evening sessions for those of you considering becoming Technology
Transition Affiliates to discuss your interests with members of the STARS staff.

My sincere thanks go to the members of the program committee who coordinated the selection of
topics and the development of the presentations. Most of the credit for the program, however,
must go to the individual preser:ters who put a great deal of personal effort into creating the 34
presentations you have in your proceedings.

1 would also like to thank the conference chair, Don Harmon, the conference committee, and the
publications staffs for a splendid job of organizing this conference. And finally, my special thanks
to BGen Denis Brown for making time in his schedule to address us at STARS' 91.

Dick Drake
Program Chair, STARS 91

IBM Corporation

800 North Frederick Ave.
Gaithersburg, MD 20879

Internet: DDrake@AJPO.SEL.CMU.Edu




Conference Committee

Chair
Don Harmen
Unisys Defense Systems, Inc.

Program Chair
Dick Drece
IBM

Treasurer
Ray Grimes
IBM

Publicity Co-"hairs
Joel Trimble ..C. King
SEI Boeing

Exhibits Chair
Terry Courtwright
CEA

Proceedings Chair
Bob Kleinfeld
Unisys Defense Systems, Inc.

Graphic Arts/Publications Chair
Jean Gardner
Unisys Defense Systems, Inc.




Program Committee

John Foreman

DARPA STARS

Suite 400

801 North Randolph Street
Arlington, VA 22203
jtf@sei.cmu.edu

Dick Drake

IBM Corporation

Bldg 182/3H96

18109 Frederick Pike
Gaithersburg, MD 20879
ddrake®@ajpo.sei.cmu.edu

Larry Frank

Boeing

Suite 400

801 North Randolph Street
Arlington, VA 22203

frank @stars.rosslyn.unisys.com

Jim Henslee

USAF ESD/AVS

Bldg 1704

Hanscom AFB, MA 01731
henslee@gw1.hanscom.af.mil

Teri Payton

Unisys Defense Systems, Inc.
12010 Sunrise Valley Drive
Reston, VA 22091
payton@stars.reston.unisys.com







m v-.—ﬂhc
(31qe1tean o] JoPnq) suonensuomeq  wdgQ:Z - WegH] ¥} Wooijjeqg

Jowump
(VdyvQ) vewalog uyop SIIMSUY pUs SUONWNY WG] - WEQY]]
jusmIAoAU] LKyrunwmaIo))
(Vayv(Q) uentozoq uyop pue Jojeuss] ABojouyx]  WegL:I] - WeQY:Q]
£3ojouyre], poyroddng
(VA 1ezely ‘g sewoy, iq SUVILS jo yoedw] Awoucogy  megyQ] - WegyiQ]
yvarg wegr-Ql - wegy:6
fNUIWRASTYIY puw ABneng
(VdyvqQ) uemelog uyop ‘UOLESTIY ‘UOISIA BUVLS WGy 6 - WeG0:6
(VAUvQ) wyeog Auey "1 Surmuresdoidedopy puv SV IS wegQ:g - Wegy'g
(vfotu()) vomtey uoQg momieng 16 SUVILS wegy:g - Weog'g v pusap

IepEg [MUIURUO) pus uoRwIsiBey weqg:g - WeQL:, IeKog pussp

[2A9] 4qqo]
1661 ‘g Joquuedd( ‘Aepsany, ‘I Aeq

Sam ‘b-g J9quIedA(
vpuddy 16, SHV.LS




Wd] ‘vewqx qog

lz— .gé
‘TOIq-010uy udqny “aqQ

uoryeMIBy YpIBpUTIS [opPo sseo0rd
souojeIoqe] ut 9oy SUVIS i—g ursmo(y ﬂ-&wﬂ@'agﬂ’
asq ‘semog qog 3uwogq ‘unyjiwey wipe MY ‘euus(q etuuog
13§ '49AQ wip
sonwew] oroys0g #0001 OpPAD-9jr]
uonyiemboy esney spaepuwg saelg | w ojuy oeney Buneadanug Aruiqry Yeesy ssaooag
SUOISINOINP [PULIOJUL Pue yeRug wdog:y-wmdoo:y
138 ‘M9|194 4994 2q
13§ ‘uuopy sop Bunog
[PPOI dudsajoy Busog ‘sue( od3el ‘Sury] g sowep iq wdpo:y-wgi'g
80139785 voTyuRBL, ¥OIIAIIR JUSWUOIIAUY
K3ojouyrel, SUVIS Hoddng yefoag ndeouo) emey ndeouo) ssaoony
FUOIEIMOISTP {PTLIOJUT PUW Yy wdgy:g-wdgy:g

Suwog ‘yuwag Luw]

‘suj ‘swesig ewusje
sfsuq) ‘vorleq 1],

N4l ‘g g

148 ‘29[mog ejjeug SUOTIAYYY o .
fruULWoAIIYYY nuomBANPY puv soPnjeng wd gy:g-mdooz
£90004,] uUonISuUWL], pue ‘ABejeng ‘uoisip pue soulojeng ‘vorsip ‘vorsrp Juomdopeaa(y
L3ojouyse ], susmyjog :poddng ASojouyreg, | :emmey sypedg uremog ueALY] $P00aLy
€ ouruezza g suruenzopy €T vonang TZ uonanyg
aumyy,

UO1}8307] PU® JUGAY

1661 ‘g Joquode( ‘Aepsany, ‘T Aeq

xiv




Juweoq ‘yuevayg Aiery

Yoddng £3ojouydag,
dnoany Jumiop
JUBWIAJOAU] AJTUnmo))
14§ ‘uuopy eop HOALVNIS U] ‘sWANSAG esuLje( Wl ‘eg 32ig a. .
‘utopnueg epne) sfawuf) ‘vorfeg ], wdog:6-mdoo:g
uonsued], L3ojouyra], pue 10juwy Loiyjopr yuswmdopana(y
egnay Jywedg urswmogg udAL(] F82001]
dnoan) weidoag
Bunpiopy Jusweajoaug 8[00], pue spoyop dnosp) Burysopm dnoary Buryiop
LAynummuio)) aremyog ‘HOALVINAS | yuswaajoau] fjinmmwwmo)) | juemeajoau] Ayumwmwmo)
€ ouUTuUBZZOW T sutuezzop £z uonueg T2 uotjunegs
g wooz[[eg puvLH PuB WOCI[[ey oNmM :UordOey] PUT SUOTIENFUOWIH(] wmdog g-mdoo 9
V wooifjeq puviy (juomeIeuspy uonBULIOU] 10} J0IUSD/VEIQ) Umoug ‘W FRUS( YRAdg payLau] wdog:9-mdog:g
uone0] pus JuUeAy owty,

1661 ‘¢ Toquuade(] ‘Aepsany, ‘1 Le(q




U] ‘swefg asuoja(y

vAd ‘SuoaysuLry esoy

efsru() ‘a9zjog suBy 3uieeg ‘ax0aN uyop 9 wegy: I [-weg): 11
W4 ‘sg00py mp MYL ‘Yl I°H
Juudong £3ay81)g uonnjoay
2909y SAUVO A4S SUVILS Suteog LASSY juowaImeEaly §93001]
SUOISINIETP [BULIOJUT Pus Reauq weQQ: | [-weQg:01
‘U] ‘swoyehg
esudjoq sferuf) oug ‘ewshs | FULIN ‘O[z0H ouejIely

‘unxig Audp ‘agq

ovugja(g sAsruf)

‘spoNyg "J sewoy], 2q sousuedxy WAl ‘NA 'H weni'm WeOE:01-megp:6
uossTVsY] A3eng pue suosuedwo)
pue sxery uonydopy £331e03g uonnjoAy ‘smsTueyoOp wsao0xd
Sunumeafosdelop FAS SYVLS sAvruf) Kivaqri sHVILS sasmyoug oy Junovugy
SUOIEEMOFIP [PURIOJULl Pue Ywug wegp:g-wegl 6
2u] ‘smekg osuaje(g
Pakl sfepun) ‘edar) g MYL ‘23Bumy 018D
IZS ‘uoymg ueq ‘PR Quuaye) Arepy . .
(AVOTY) Jromemesy uvonwjuesauday e9T:6-we0e 8
noeforg £30reng uonnjoay smpPegry uedp pus uonruya(
uonensuowa(q §YVILS dds suviLs Nl Areaqry 1o88v7 EHVLE ss9001g Ut Juamuedxy
Iseeang [Ruaunuo)) pue uoijeaeioy weQg:g-wmeoe:,
£ suruez2opy g ouruszzopN €7 uoljang gz uonAryg
suny,
uonuI0T] puv JUSAR

¥

1661 ‘P Joquada(] ‘Kepseupapm ‘g e




(Vdyv(Q) uemaiog uyop yrewmay Buiwol) wdgQ:y-mdoy'g

(Vd4vQ) wydog Lueg 30 SYVLS pue usld A3o[ouyy, ssemyos qog
wmdop:g-wdoo:g

V wooljfeg pusip

SUOISIMOSTP [BULIOJUL PUE Y¥dig wdgo:¢-wdog:g

asa U] ‘swNsAg esuaje(] Bupog ‘se8poH |l'a

Jvsn ‘esjsuey wip sdstu() ‘a0zjod suey WdI *A192) 9aeq

uotesdg wdog:g-mdgy:y

uolgsag HIeVqpPII g Uuoesag NOBqPad ] uoISEey YIVqPed] Foeqpeeg yuswmdofaaa(y

uojisuea], A3ojouys9], yoddng £3ojouydey, esnoy >ypeds umwmogg UDALI(] $8R001J

€ ouruezZZe W Z ouruezzol £z uonuaeg gz uorang

wooxjjeq JOTUNP SUCTIBI}FUOEI(]

wdog:Z-wegy: 1|

g woojjeyg pueif) yamj yeyng

wdgy:[-wmegy: 1|

U080 pue JuoAqy

owty,

“ 1661 ‘¥ 1equuade(] ‘Kepsoupap, ‘G Le(




STARS 91
PLENARY SESSIONS

Tuesday December 3, 1991
8:30-8:45 STARS '91 Overview Don Harmon, Unisys Defense Systems, Inc.

8:45-9:05 STARS and Megaprogramming Dr. Barry Boehm, DARPA

9:05-9:45 STARS Vision, Mission, Strategies John Foreman, DARPA
and Achievements

9:45-10:1S  Break

10:15-10:4S  Eccnomic Impact of Dr. Thomas F. Frazier, IDA
STARS-Supported Technology
10:45-11:15  Technology Transfer and John Foreman, DARPA
Community Involvement
11:15-11:45  Questions and Answers John Foreman, DARPA
STARS ’91
PLENARY SESSIONS

Wednesday December 4, 1991

3:00-3:40 DoD Sofrvare Technology Plan Dr. Barry Boehm, DARPA
and STARS

3:40-4:00 Final Remarks/Closing John Foreman, DARPA







STARS ’91 OVERVIEW

Don Harmon

Unisys Defense Systems, Inc.

3 December 1991

(703) 620-7559
harmon@stars.reston.unisys.com

Oververw/Harean VG 1

Good morning! Welcome to STARS'91. Let me spend the first few minutes explaining our program so you can get
the most out of the next two days.

Our conference theme is “Join The Transition to Megaprogramming” and, consistent with this theme, we have
selected some ambitious goals and objectives for our program. In STARS'91, w= will provide you with detailed
presentations and demonstrations of our results 10 date and obtain feedback from you. And we will tell you how your
organization can join in the transition to megaprogramming.

If you look toward the screen you can see where we have summarized the STARS! goals.




STARS ’91 OVERVIEW
CONFERENCE GOALS AND OBJECTIVES

¢ Global

- Discuss/explore the economic impact of STARS supported
technology

- Accelerate transition to megaprogramming
e Technical

- Review progress in STARS technology thrusts
- Demonstrate work in progress

- Give insight into upcoming plans

~ Obtain feedback

o Opportunities to participate
~ Expand Technology Transfer Affiliates program
- Preview plans for demonstration projects

Overvarw/ Harmen VG2

We start with the global objectives of discussing the economic benefits of STARS supported technology and of
accelerating the transition t¢ megaprogramming.

Our techaical goals consist of reviewing STARS technical work, and secondly—getting your feedback on this work.

We also will present opportunities for you 10 participate with STARS. In part this will come from an expancion of our
Technology Transfer Affiliates Program, and, in pan, by previewing the plans for our Demonstration Projects.

Next, let me go over the highlights of our program.

@




STARS ’91 OVERVIEW

HIGHLIGHTS

¢ Keynote Speakers

-~ STARS and Megaprogramming: Barry Boehm (DARPA)

- DoD Software Technology Plan and STARS: Barry Boehm (DARPA)

- STARS Vision, Mission, Strategies, and Achievements:
John Foreman (DARPA)

- Technology Transfer and Community Involvement: John Foreman
(DARPA)

- Economic Impact of STARS Supported Technology: Tom Frazier (IDA)

e Four Parallel Tracks

- Process Driven Development: Dick Drake (IBM)

- Domain-Specific Reuse : Teri Payton (Unisys)

- Technology Support: Larry Frank (Boeing)

- Technology Transition: Joe Morin (SEI)

¢ Technology/Tool Demonstrations

¢ Evening Reception and Informal Discussion Groups
- Invited Speaker: Denis Crown (DISA/CIM)

Overvns: Harmen/VG]

STARS'1 is fortunate 10 have several distinguished keynote speakers who will present the overall STARS strategy.
These include Dr. Barry Poehm, Director of DARPA/SISTO, who will taik on “STARS and Megaprogramming”. Dr.
Boehm will also be on ovr program tomortrow to discuss the “DoD Software Technology Plan and STARS™. John
Foreman, the DARPA/STARS Program Director, will discuss the “STARS Vision, Mission, and Strategy and
Achievements”, as well as a second talk on “Technology Transfer and Community Involvernent”. We also have Dr.
Thomas P. Frazier who will provide some insight into the “Economic lmpact of STARS Supported Technology™.

The main body of our program will feature four tracks. These will be led by the three STARS System Architects:
Dick Drake of IBM, Teri Payton of Unisys, and Larry Frank of Boeing. The fourth Track, Technology Transfer, will
be led by Joe Morin of the SEI.

We are fortunate to have Denis M. Brown (BGen USAF, Ret.), Director of DISA/CIM, as our invited guest speaker
this evening. Finally, we have a reception planned for this evening to be followed by informal discussion groups. You
will hear more about these {rom the Track Chairs.

Next, our administrative announcements.




STARS ’91 OVERVIEW
ADMINISTRATIVE ANNOUNCEMENTS

Registrants receive full STARS 91 proceedings
Attendee list available tomorrow
STARS ’91 posters available

Administration information available in registration package

Messages, fax

Ovarvaes ! Mavwroni Y G4

Each of you should have a 3-ring binder containing the STARS"91 Proceedings. This binder contains copies of all
briefings. Tomorrow we will have copies of the attendee lists available at the registration desk which can be added to
the presentation materials.

STARS'91 posters are also available at the registration desk. Please help yourself.

If you want 10 mail material back to your home station, you can take advantage of our mailing service located in the
lobby. You will also find a :1.essage center there for telephone calls.




STARS 91 OVERVIEW

FLOW OF ACTIVITIES, DAY 1
Time Event
7:30am-8:30am Registration and continental breakfast
8:30am-8:45am STARS '91 overview Dca Harmon (Unisys)
8:45am-9:05am STARS and Megaprogramming Barry Boehm (DARPA)
9:05am-9:45am STARS Vision, Mission, Strategy, and John Foreman (DARPA)
Achievements
9:45am-10:15am Break
10:15am-10:4Sam Economic impact of STARS Supported Tom Frazier (IDA)
Technology
10:45am-11:15am Technology Transfer and Community John Foreman (DARPA)

Involvement

11:15am-11:45am

Questions and Answers

John Foreman (DARPA)

11:45am-2:00pm

Demonstrations (buffet lunch available)

Ovevirw/Harmen/VGS

At a glance, here are this morming’s activities. Note that they all take place here in the Grand Ballroom. QOur
keynote speakers, Barry Boehm, John Foreman and Tom Frazier will provide the strategic themes that establish the
context for STARS, tie the various pieces of the program together, and provide an overview of future plans. John

Foreman will close this morning’s sessions with a Q & A period.

Starting at 11:45 we have an extended lunch period. This provides you with an opportunity to visit the demonstrations
and exhibits. These are setup in the Junior Ballroom which is adjacent to the dining area.




STARS ’91 OVERVIEW
DEMONSTRATIONS AND EXHIBITS

e STARS-sponsored technology deinonstrated in STARS booth

e Invited CASE tool vendors in exhibit area

- Emerging technology cempatible with STARS vision/mission/strategy
and some commercial developments based on STARS technology

~ Support unique DoD needs (i.e., Ada, 2167A)
- Recommended by STARS primes and their commercial counterparts
- In general, demonstrated capabilities are commercially available

Overview/ Harman/VG6

Next let me digress a minute and talk about the STARS'91 Exhibits and Demonstrations. These consist of a STARS
booth in which STARS-sponsored technoiogy is demonstrated. The STARS booth is located just inside the Lord
Fairfax room where we will have our buffet lunch. In the adjoining Junior Ballroom, the invited CASE Tool vendors
will hold their demonstrations. These companies have been selected because their products are consistent with the
STARS vision, mission and strategy.




STARS ’91 OVERVIEW
FLOW OF ACTIVITIES, DAY 1 (CONTINUED)

Time Event
2:00pm-2:45pm Track 1.1 Track 2.1 Track 3.1 Track 4.1
2:45pm-3:15pm Break/informal discussions
3:15pm-4:00pm Track 1.2 Track 2.2 Track 3.2 Track 42
4:00pm—4:30pm Break/informal discussions
4:30pm-3:15pm Track 1.3 Track 2.3 Track 3.3 Track 4.3
5:30pm -6:00pm Invited speaker: Denis M. Brown (DISA/CIM)
6:00pm-8:00pm Demonstrations and reception
8:00pm-9:3hpm Community involvement working sessions

Track 1 Track 2 Track 3 Track 4

Overvane: Harmon. VCT

This aftemocn we will bieak into the parallel tracks. Within each track there will be six sessions of 45 minutes
followed by a thirty period of informal discussions and break. On this vu-graph the notation Track xy is used, where
x is numbered 1 to 4 to indicate one of the four tracks, and y indicates the session within the track. Generally, people
will want (0 stay within a track, but the breaks are structured so that individuals can cross from one track to another.
Track room assignments are shown on the signs outside this meeting area.

This evening w= continue with the demonstrations and exhibits in the Junior Ballroom plus a reception has been
scheduled. And later, starting at 8 pm we have informal working discussions. You will hear more about these in the
Track seusions. Also don't forget, Denis M. Brown will speak at 5:30 in this room.




STARS ’91 OVERVIEW

FLOW OF ACTIVITIES, DAY 2
Time Event

7:30am-8:30am Registration and continental breakfast
8:30am-9%:15am Track 1.4 Track 2.4 Track 3.4 Track 4.4
%:15am-9%:45am Break/informal discussions
9:45am-10:30am Track 1.5 Track 2.5 Track 3.5 Track 4.5
10:30am-11:00am Break/informal discussions
11:00am-11:45am Track 1.6 Track 2.6 Track 3.6 Track 4.6
11:45am-1:45pm Demonst tions (buffet lunch available)

Overvare/ Harwmen (VGE

10

Day 2 continues with the parallel Track sessions. The lunch and demo period will be the same as on the previous day. ‘




STARS ’91 OVERVIEW
FLOW OF ACTIVITIES, DAY 2 (CONTINUED)

2o
XL

Time Event
1:45pm-2:30pm Track 1 feedback | Track 2 feedback | Track 3 feedback | Track 4 feedback
session session session session
:20pm-3:00pm Break
3:00pwa-3:40pm DoD Software Technology Plan Barry Boehm (DARPA)
and STARS
l3:40pru--4:00pm Closing remarks John Foreman (DARPiJ

Ovarverw! Harwan: VG

After lunch, there will be a final Track Feedback session conducted by the STARS Program Managers. This is a
general feedback session so attend the one for the Track you have been most involved with. And then starting at 3
pm, a final plenary session will be heid. Be sure to stay. Dr Boehm will be talking about th DoD Software
Technology Plan and STARS, and John Foreman will summarize significant issues raised during the Conference and
point out where we need to go from here.

"




STARS ’91 OVERVIEW

LOCATION OF EVENTS P

Oversurwi Harmen VG 10

My final vugraph shows the location of the major meeting areas. To help you find the Track rooms, signs are located ‘
right outside this meeting area.

Now to begin our Program, I would like to introduce you to Dr. Barry Boehm who is the Director of DARPA/SISTO
which is the U.S. government’s largest computer-communication’s research organization. He will speak to us on

“STARS and Megaprogramming”.

Dr. Boehm —

12




STARS AND MEGAPROGRAMMING

Barry Boehm
DARPA

STARS 91

3 December 1991

STARS and Mognprogummng/B Bovkni¥VG]

STARS AND MEGAPROGRAMMING 3 2T
OUTLINE COAREE>

The Megaprogramming Vision

Critical Success Factors

¢ STARS and Megaprogramming

The Bottom Line

STARS auud Megaprograswng: 8 Beston:VG
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STARS AND MEGAPROGRAMMING :
COMPOSING SW COMPONENTS RATHER | CRARPEY
THAN LINES OF CODE ol

Machine Language
Programming

Assembly Language
Programming

FORTRAN, C, Ada
Programming

Megaprogramming

Seven League Boots

STARS and Moguprogramsuny/B. ReshniV(:)

STARS AND MEGAPROGRAMMING

MEGAPROGRAMMING BENEFITS

L N
CAREE
LA e

Development productivity
- Fewer components to assemble, integrate, test

- Smaller teams; less overhead

- Opportunities for application generators

Maintenance productivity

- Update (40%): open interfaces; alternative components

- Adaptive (25%): open interfaces to infrastructure software and
hardware

- Corrective (25%): fewer residual errors; effects encapsulated

Reliability, Availability, Security

- Proven vs unproven components

Portability, Interoperability

-~ Well-defined open interfaces

Operational Capability

- Darwinian evolution of best components
- Accommodates hardware technology improvements

STARS and Mugepugramenny'B. BuhniVG4
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STARS AND MEGAPROGRAMMING
PROGRAM RESULTS BY SOURCE OF
SAVINGS

Baseline Total

a

L

g

}

[

é 404 Work Avoldance

2 - Reuse

8 ( )

¥ 30-

é | +Working Smarter

] ( Process)

3 204

=] \

& .

'g 104 +Working Faster

(Tools)

i -
e ¥ LI L T 1 i L} 4 v T T L L} 13 L
1992 1994 1996 1998 2000 2002 2004 2006 2008

Year
STARS ond Mogmprogremuang/R Busten/VG3

STARS AND MEGAPROGRAMMING
MEGAPROGRAMMING PARADIGM SHIFTS

¢ Not programming as taught, practiced today
- Requires higher level of thinking, engineering

¢ Evolution and opportunity-oriented rather than “requirements
snapshot” oriented

- Supports continuous system-level improvement

¢ Requires domain expertise, assets as well as programming expertise,
assets

¢ Requires open-systems approach

o Evolutionary progress feasible
- Doesn’t depend on unpredictable breakthroughs

STARS and Megrprogramumng/B BowimniVG4
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STARS AND MEGAPROGRAMMING
MEGAPROGRAMMING: CRITICAL
SUCCESS FACTORS

e Life cycle process models supporting architecture-oriented software
evolution

¢ Software component composition principles and open interface
specifications

o Domain-specific software architectures (DSSA)
e Software asset libraries and access mechanisms

e Software enginevring environments with built-in megaprogramming
support

e Software understanding and re-engineering support at the component
level

o Policy support of the above

STARS ond Mogeprogrammengs B BoduniVG?

STARS AND MEGAPROGRAMMING
WRONG PROCESS MODELS CAN
DISCOURAGE REUSE - e.g., Waterfall Model

Baselined;
put on contract

Requirements
Specification

“Response time < 1 sec.”

\

Design

STARS ovd Mogapragraswung/B Bavkn/VGE
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STARS AND MEGAPROGRAMMING
WRONG PROCESS MODELS CAN
DISCOURAGE REUSE - e.g., Waterfall Model

Baselined;
put on contract
Requirements
Specification

“Response time < 1 sec.”

Design

“Best COTS can do is 2 sec.
Have to build custom SW.”

Tools and environments built to waterfall model will also discourage reuse.

STARS and Magrgrogamsnmg!D. Sosiw/VCY

STARS AND MEGAPROGRAMMING
. DSSA PROGRAM SUMMARY CHART

Domam Specxfic Softw-are Archltecture

7

Avionics xBM/ch/Ura Wright Labs

Command and Control GTE Contel/USC-1SI CECOM
GMU

Vehicle Management Systems TFS/Stanford ARDEC

Guidance, Navigation & Control = Honeywell/UMd ONR/NAWC

Distributed Intelligent Control ORA/Cornell MSI ARDEC

Prototyping Technology Insertion = TRW/Stanford ONR

STARS snd Mogupragranseng'8 Sosion VG 10
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STARS AND MEGAPROGRAMMING
OUTLINE

'Md‘,

e The Megaprogramming Vision
e Critical Success Factors
ssmmlp>- ¢ STARS and Megaprogramming

e The Bottom Line

STARS and Mopproyommy/l Bestn/VG11

STARS AND MEGAPROGRAMMING AN
ISTARS SUPPORT OF MEGAPROGRAMMING| \&&52222

Megaprogramming Critical Success STARS Support
Factors
o Process models « Reuse processes
o Process Asset Library
o Composition principles o Demonstration projects
o DSSA’s « Domain analysis process
s Asset management
o Asset libraries « ASSET, ALOAF
¢ DoD Reuse Conrdination
o SEE support o SEE/Library coupling
e SEE/Reuse process
¢ Policy Support « Demonstration projects, other tech

transition activities

STARS and Mapproguemng/8 Beshn/VG 12
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STARS AND MEGAPROGRAMMING "““;
STARS INTERACTIONS WITH DARPA : /‘
SCIENCE AND TECHNOLOGY PROGRAM —

- Process Modeling

- Process Definitions

-~ User Interface
Management

- Configure ‘ion

Managerr ant

Software
Engineering
Institute

Distributed
Systems

- National File

Specific Software
Architecture

- Prototyping
- Reuse - Domain Specific
- Program Generation Environments Architectures
- Module interconnect - Consensus Process
~ Process Program - Interface Validation
- Environment Architecture
- User Interface Management
- MetricsMeasurement STARS and ) ~VC13
STARS AND MEGAPROGRAMMING N
TAE BOTTOM LINE Sex

Megaprogamming has big potential payofTs

Critical success factors require a lot of work

o STARS is committed to address these

Everybody can win by participating

STARS and Mopprograwwung'B Bocha/VG |6
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STARS
VISION, MISSION, STRATEGY AND
ACHIEVEMENTS

John Foreman

STARS Program Manager
3 December 1991

(703) 243-8655
jf@sei.cmu.edu

Vinon, Mumsen, Srwsrgy and Asharvamand!). ForananiVG!

VISION, MISSION, STRATEGY, ACHIEVEMENTS
OUTLINE

Introduce STARS

Yision, Mission, Strategy

¥

Objectives/Approach

Achievements

Vimen Musen Sowrg end Acdeeveroni ! Feornwan VG?
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
WHY STARS?

DAL S

Facilitate fundamental changes in DoD software development
process/technologies

Address issues beyond the context of any particular development
program--neutral ground to develop new ways of doing business

Influence commercial industry to accommodate DoD
needs/directions

Facilitate enabling technologies for market in DoD specific reusable
components/architectures

Address DoD software problem sooner

-~ DoD need for application software exceeds available funding
- Current software development paradigm inefficient

Viaon, Agmen, Svaingy end Ackisvemui/l Faravan!VG)

VISION, MISSION, STRATEGY, ACHIEVEMENTS @E}
i e
STARS OVERALL GOALS B
REDUCE REDUCE INCREASE
COSTS TIME | QUALITY

Viasn, Manen. Soumg and Achervemmw)). Feranen (VG
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
STARS PROGRAM ORGANIZATION

DARPA STARS
Management
| +Joint Advisory Committee
Affiliates “ -] USAF Electronic Systems *Senior Technical Review Group
Division (ESD) °°" | *Distinguished Reviewers
FFRDCs  }----4
(IDA. Mitre, SED)
Cooperating [Prime Contractors
Boeing IBM Unisys
+ Subcontractors + Subcontractors + Subcontractors

Vinon, Munen, Soeg and Asharvanmnill Foramen VC3

VISION, MISSION, STRATEGY, ACHIEVEMENTS
STARS ROLES AND RELATIONSHIPS

‘:Zi‘ mu iess Commercial
AT T Counterparts
f Unisys,
- _

IBM/FSD
Gaithersburg

Boeing, ;ﬁ'

“d4 IBM S%
e TOTONO =

e
»

. Digital ¢!
; Equipment
! Nashua

Mark V CASE/Tool vendors
interteat I NOTE: examples shown are

representative STARS 91
exhibitors, only

Vimen. Munen, Sowsegy et Acharepnansil Favman VG
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
STARS VISION AND MISSION

@ - o B R e - Y T o

Megaprogramming — An Emerging Paradigm
* Process-Driven
+ Domain-Specific Reuse-Based
* Technology Supported
* Collaborative Development by Geographically

Dispersed Teams

)

Accelerate Megaprogramming

Viem, Munen, Svengy ond Adivvonanill FownaniVG?

VISION, MISSION, STRATEGY, ACHIEVEMENTS
MEGAPROGRAMMING SUPPORT

\"A,/
ELEMENTS =
Process-Driven Deveiopment Domain Specific Reuse
* Guided by 2 deined precess. « Guided by reuse process.
= Developed from rewsable process buildiag Mochs. « Based on application domain architecture.
- Adaptable to seeet project/preduct goals.
-p lsborstion sad Lesm werk. « Systems composed from reusable assets.

¢ Supported by tosls.

* Supports continuous improvement in process
and product.

« Assets include any/all life-cycle artifacts.
« Supports continueus improvements in reuse
prucess/products.

Technolegy Support
+ Based upoa open architecture frameweric
* Adaptabie appreach for incorporsting new

technologies.

« Packaged as an integratad Software Engincering
Envirooment (SEE).

« Support Distributed Computing sad network~
based coliaborative development.

+ Continucus imprevement in portability, adaptabil.

ity, refigbility, and scalabdilitx

Network-based Collaborative Development

« Based on highly sutomsated collaborative
development process.

+ Supports large, physicslly dispersed teams.

« Prevides transparent access through wide area file
systems.

« Includes groupware, structured electronic reviews,
electronic meetings, ete.

* Suppurts centinuous improvement in enhancing

group performance.
_“

Vimen, Mumen Sewwgy and Ackervemens!! Foveman!VCH
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
MEGAPROGRAMMING CONCEPT

Domain-specific Developments

Domain Assets

—

Application

Application Development

Application Adapted

Tailoring | Software Engineering Envircnment

A

Process
Definition

Mission/
Reuse
Objectives

Domain
Architecture &
Components

__>

= Influences

Vaon, Miutuen, Srutegy and Acurvavans] Fereman VG

VISION, MISSION, STRATEGY, ACHIEVEMENTS
WHAT PROBLEMS ARE WE
ADDRESSING?

Current Problems

Megaprogramming Solution

Lack of common understanding of
requirements between end-user and
developer

Architecture-based rapid prototyping
with end-user involvement

Difficuity in understanding and
maintaining software developed by
others

Well-defined architecture context,
component interfaces & localization of
behavior

Difficuities in scaling up to large
developments by many people with
diversified skills

Megaprogramming processes and
technologies supporting architecture
based reuse and collaborative
development

New systems often treated as
unprecedented

Building unprecedented from
precedented components

Chaotic and ineflicient development
process

Defined processes, with continuous
improvement

Viasn Mupsn. Svwey wd Acvreumest:] Farvnan VG 10
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
A NEW WAY OF DOING BUSINESS

o Software and hardware selection decisions will increase emphasis on
interfaces, tradeoffs and overall system engineering benefit

¢ Contractors will invest in process and reuse technologies and
infrastructure to maintain competitive edge

¢ Competition would be based on integration of process, reuse,
application knowledge and experiance, and quality indicators as
opposed to cost/LOC

o Government tailors and modifies acquisition processes to reflect a
life cycle system view, as opposed to cost/LOC, low bidder, etc.

¢ Industry and government increase partnership across life cycle

- Increased end user participation
- Adopt “product line” perspective within application domains

Vieen, Mignan, Swwtngy ond Adusvannil Rorowan/¥Gl!

VISION, MISSION, STRATEGY, ACHIEVEMENTS "4\;%
m‘\ P
OUTLINE vzl
e Introduce STARS
o Vision, Mission, Strategy
ey o Objectives/Approach
o Achievements

Viwon Mumon Spamgy and Aducepngni! Fovaman VG 1]
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
TOP LEVEL PROGRAM OBJECTIVES

e Demonstrate the benefits of megaprogramming in a familiar context
{create motivation]

¢ Reduce megaprogramming adoption risks by providing transition
guidance

o Develop and accelerate the availability of processes and technologies
to support the use and continued evolution of megaprogramming

Vias, Mumm, Srengy and Ackurewnnnil Rveran/VG1)

VISION, MISSION, STRATEGY, ACHIEVEMENTS

Establish broad-spectrum reuse Esnablish and validate reuse
concept of operations library open architecture
Establish framework for
reuse processes Automate reuse
ocesses
Esuablish opan 57 Provide
architecture for pro
framework definition.
- management,
Software 55" measurement
Incrementally : : Establish a
gow genenc << = Engmeenng > hbrary of
EE Environment process
capability A assets
ey ] Provide
Instanviate SEE Demonstration support for
for dem 1stranon pa‘oces
o, adaptavon,
pro<t . s \Q\ Assess lessons wujonng,
learned improvement
Establish
selecuon and

success chtena

Prepare appiicavon  Measure
programs megaprogrammng
Impacts Vimen, Munen, Svaingy and Ackarvemumss il Foramen VG 14
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
STARS APPROACH

Wl A\
(DARDE
DXl

N

< 8O

Point = Technology Cultural :Institutional- ;.
Solutions Evolution Impact (2 % Fization -,
o g U ¢ Successful demon-
® Adhoc solutions strations in real-
© Standalone capabilities @ Scalable solutions ® Guidelines world context
© Common interfaces @ Cost benefit e Sistmﬁmdy impact
- ?dulﬂn'pleb lslolun'ons e Process d;nnd acqui- pag ok the-prac-
or flexibility sition ges L
o Integratioa with oth-  ® Adoption risk re- ¢ Commerciaiization
er capabilities ducnon
® Migration paths
/ Adroc

Vi, Misnon, Svegy and Achervemrsll. FovananiVG 13

VISION, MISSION, STRATEGY, ACHiEVEMENTS
OVERALL PROGRAM TIMELINE

. - - A PO H
» Phase | Architecture |0 ¢ - f N i
© .+ .. | Delinionand §. v SEE . +.- 1 Evaluation.’;
i Rrsk Reduction {. Instantiation Maturaton,
Actrvity - 90-91 T 42.93% ] 94-96
SUR mum, Proswypng ] losprovameny
premn - =~ =
—chaeingy Sarty sugram ‘Deimrwg -
Sy {prosess., rense) applerause
Bmivsusn phamn Greiopmes
appor plas
Oumpursass |  Crvewrs for Cosunue comem Mantey
-t ~aluaayg oare appcatan
am—— STARS somum
Crrw ior Sasant and Com and
miartng prepere -
spplcnuce pptcanm —as
Srvepmnet pragrum (3P0 narend
promn at emswrecsr)
Swmrend {ashssy cwambls Cosunas anst Apphrzses
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Sefveure greams Sat .
tefanuen L) ‘
! Viasn, Mumen. Sovny end Adchervamanpsl Porswan VG 16




VISION, MISSION, STRATEGY, ACHIEVEMENTS
OUTLINE

¢ Introduce STARS
¢ Vision, Missiun, Strategy

e Objectives/Approach

-» » Achievements

Vinas, Mumen. Soaugy and Achirvanant.). ForananiVG17?

VISION, MISSION, STRATEGY, ACHIEVEMENTS
KEY ACHIEVEMENTS

Solutions

REUSE

o Protorype revee

PROCESS
.

Prototype process
manageraeal capabilines

TECHNOLOGY

SUPPORT

* Ada/X ancangs

® Unrvermal Ads Tent
Langsage (UATL)

o 3} SEE Temtbeds

o STARS Foundauons

GLOBAL

< O

—

7 N\
[ ] ’ 54 {'“g
. s
COAREE

Technology - Cultural -~ ‘Tastitutiona |.-
Evolution " impaet | S |t ination
® 2ad generston rewss ® Reuse concepe of
branes
® Asset Library open arch . utage:
® RIG for reuse Lbrary AF CARDS &
nteroperaalisy Nawy
® Proces defvuuons ® Process concept
(eg. doman analyss, SUMMAry
ceanroom, software first)
® [utal sandards profile
¢ SEE Framewort
comvergence mectungs
¢ lmpact on AF PRISM ® Rela
Program .@m
counterpans

Vinan. Mumon, Seasegy end Acvarvemumnn!] Farenan VG 18
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VISION, MISSION, STRATEGY, ACHIEVEMENTS
STARS FINAL PRODUCTS

¢ Reuse processes and supporting tools including tailorable asset library
mechanisms

o Automated process support and a library of process components

e Adaptable environment solutions integrating reuse and process
capabilities

Integrated on or packaged within conforming commercial product
solutions

Viaon, Munsn, Srutagy ard Advsavansil. Foraman!VG19

VISION, MISSION, STRATEGY, ACHIEVEMENTS qﬁg“?‘
K44
SUMMARY k2

e Megaprogramming has significant potential to reduce costs and
increase quality of large-scale DoD software intensive systems

¢ Megaprogramming involves cuitural change and STARS has a strategy
to address this

We have interim products supporting the transition to
megaprogramming

Join us in making this transition a reality

Vien, Migoen. Soemg end Adurvonanaill Fveran VGN
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ECONOMIC IMPACT OF
STARS SUPPORTED TECHNOLOGIES

Tom Frazier

IDA

(703) 845-2132
tfrazier@fatvax.ida.org

Keyoso/Sesnoms Alaiyen of STARS/Framew
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OUTLINE

« Introduction

« STARS Model
e Four scenarios

o Conclusions

Keyssso'Econcmis Asalvsis of STARS/Frazier']

This briefing is divided imo four parss. The lotroduction reviews our collabration with Barry Boehm on an
economic analysis of DoD software costs. The work presented here is a more detailed extension of that
analysis. The secoad part of the briefing presents a description of an automated model used to analyze the
economic impact of megaprogramming technologies. The third part of the briefing details the results from
applying this model to four scenarios. The final pant of the briefing presents a set of conclusions drawn from
our work.
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STUDY TEAM

» Tom Frazier, Project Leader
» Bruce Aungier

* Betsy Bailey

« Phil Lurie

Eeyoste’Ecossmse Analyss of STARS Frazier2

Tom Frazier, Brace Angier aod Phil Lurie are Research Staff Members in the Cost Analysis and R=search
Division of the Institute for Defense Analyses (IDA). Betsy Bailey is an Adjunct Saff Member at [DA.
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SWTP COST SAVINGS

Baseline

P

&
i

Current

|

Annual DoD Sotiware Cost (Then-Year $B)
8
1

-
(o]
1

e ¥ U 4 T ¥ 1 T v 1 1

T { L) L L L
1992 1994 1996 1998 2000 2002 2004 2006 2008

The figure above was taken from Chapter 10 of the Software Techrology Plan (SWTP) and represents the
results of an exrlier economic analysis that we collaborated on with Barry Boehm, This earlier work helps to
set "he stage for the presenation today which describes a more detailed extension o that analysis. The top line
(Baseline) represenrs the projected growth in DoD software expenditures in the absence of specific DoD
technology investments. It assumes that the 1992 expendinzres total $24B [E1A80, ELASS, ELIAS0, AVWK91)
and that the samal growth in demand is 4% [EIA90] coupled with a 4% armual growth in productivity as a
result of advazces from the commercia! sector in CASE technology (MARTINE3, LEVITANSS].

The miadle and borom lines (Current and Achiz vable) are projections hased oa two different investment
scenarios in megaprogramming technologies. The Current scenario represents projections based on the
currently planned igvestuments cutlined in the SWTP. The Achievable scenario represents further savings from
increased levels of investment.

One of the goals stated for the Software Techaniogy Plan is to achieve a factor of rwo reduction in sofrware unit
costs by the year 2000. One of the questions to be explored through the economic modelicg discussed here is
whether this ambitous goal can be realized.
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SWTP COST SAVINGS BY SOURCE
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The analysis described in the SWTP assumes savings from three sources: reuse, process improvements,
and too or software engineeriag eavirocments (SEEs). The “igure above shows the contribution of each
technology to the savings found under the Achievable investment scenario.

The term “reuse” is imerded to apply generally to any form of work avoidance through software reuse,
application generators, and commercial-off-the-shelf (COTS) software. Process improvements, which
include prototyping and risk management, enable projects to avoid costly rework and work smarter,
Lemprovements in SEE's result in better, more imteroperable tools which allow software practitioners to
work faster.

In the analysis described in the SWTP, for each of these technologies, there was a time series of parameter
values for each year from 1992 10 2008 which represeat the fraction of savings (FS) from the use of the
technology and the fraction of time (FT) that the technology is actually used. The realized savings for a
given year were arrived at by multiplying the FS and FT together and then submracung the product from 1.
This value was then multiplied by the baseline expendinures to yield a new projection which takes imto
accourt the savings resultng from the technology. For example, if the FS for reuse in a given year is

.70 and the FT is .10, then the realized savings are (.70)(.10) = .07. Subtractng from 1 gives .93 which is
then multiplied by the baseline costs to give the new projected cost.
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STARS ECONOMIC MODEL

» Extends earlier model
 Includes
- Reuse
- Process
- Tools
» Cost of these technologies reflected in labor rates
¢ Adds synergy factor
* Incorporates SEI Process Maturity levels

» Maintenance modeled as inventory flow

+ Includes effect of quality (defects/’KL.OC) on maintenance costs

KevwoswEconomic Analyss of STARSFratiers$

The extension 10 the earlier model examines savings from the same three technologies. It also reflects the costs
incurred in implementing these technologies via increased labor rates,

We felt that any realistic attemnpx to model the economics associated with megaprogramming must consider the
izpact of process maturity. The model distinguishes between the five SEI Process Manurity levels. Though not
explicit in the SEI framework, we believe there is 3 correlation between process maturity and the level of
sophistication of the megaprogramming technologies. This correlation is reflected in the model by assuming
that, for any given year, the FSs and FT's increase with process mazurity level. Additional gains are realized at
higher levels through the addition of a factor to account for synergy between technologies. While the SEI is
primzrily respoasibie for facilitaring the movement of software organizations to higher levels, STARS is
expected to be a facilitator as well by enhancing the technologies which uaderlie this movement. The analysis
is conservative in that STARS is not given any credit for this facilitation.

A portion of the model deals with development costs and a portion with mairtenance. Maintenance is modeled
as an inventory flow process and will be described in more dexail in a later vugraph.

‘The model assumes that quality increases with increases in SEI level. Variarions in code quality
(defects/KLOC) affect the amount of corrective maintenance required in the mode! and are reflected in
maintenance Costs.
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SCENARIOS EXAMINED

» Megaprogramming Baseline
» STARS Value Added
« Further Acceleration of Megaprogramming

« 2X Reduction Goa!

Keysorw'Eoonomie Analvsis of STARSTFragierié

The results of modeling several difierent scenarios will Le described. The scenarios are listed above. Eaxch
scenarin will be discussed in detail in later vugraphs.

The Megaprogrammirg Baseline reflects our best estimate of the rate at which the FS and FT asscciated with
reuse, process, and SEEs will change over time. Several studies have shown that the adoption of new
technologies is exremely slow. Studues by IDA have shown that, on average, it takes 9 years between the
introduction of a technology until it is used 50% of the time (FT = .50) and 18 years until its ase approaches
100%. The STARS Added Value scenario reflects changes 1o the FT's and FSs to reflect acceleration in the
adopton of these technologies and greater saving- from their use. The Further Acceleration of
Megaprogramming scenario looks at the impact of moving the adoption of these techaologies up even faster
than the rate we eavision with STARS. Finally, the 2X reduction scenario looks at one combination of model
parameters which do produce the stated goal outlined in the Software Technology Plan of reducing software
uxit costs by a factor of two. The feasibility of meeting thesc parameter values will be discussed.

Far each of the scenanos, the bottom line values of imerest are the total DoD sofiware costs for each year
included in the scenaric and the Net Present Value of savings in the future. The latter discoums future constant
dollar savings by 10% per year and, as such, represents a conservative measure of the economic va'ue of
megaprogramming technologies.
Prior to presenting the scenarios, tie basic structure of the model is briefly described.
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MODEL OVERVIEW

B B A o B e & Y e A
A A DR,

Newly
Developed
Code

Expenditures @

Maintoined
Code

» By Year (1992-2008)
+ By SEI Level

Keysote'Ecswowic Analysis of STARS/F razier/?

The model contains a development and a mainenance portion. Code developed in a given year is costed and
tracked through the maintenance portion of the model. Both new code and inaintained code is tracked by year
and by SEI capability level.

The model is implemcnted as an Excel™ cpreadsheet containing approximately 40,000 cells. It requires about
12MB of disk space.

™Excel is a registered rademark of Microsoft Corporation.
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NEW DEVELOPMENT PORTION
OF MODEL

PM= (1(1(1)51)'3 * Reuse * Process * Tools * Synergy

[ SEI Level 5

| SEI Level 2

SEI Level 1
f} Year ET ES
1992 .09 50
Reuse = 1-(FT*FS) q1 S1
Process = 1-(FT*FS)
Tools = 1-(FT*FS)
Synergy = f (Process, Tools)

Keynota/Ecosomic Analvss of STARSFrazier’$

The structure of the Development partion of the mode! is shown above. A COCOMO-like equation is used to
calculaze effort and costs. Effont calculations are made for each SEI level for each year from 1992 through
2008.

The alpha and bela terms vary across SEI levels as shown below. These coefficients generate software
development productivities consistent with those reported in [PUTNAM91).

@ p

SEl Level1 475 1.06
2 280 1.08
3150 1.04

4 120 1.03

5 100 1.02

The Reuse, Process, and Tool factors in the equation represent the product of FS and FS which is subtracted
from |. These operate a;s do the Effort Adjustment Factors (EAFs) in COCOMO. The conmmbution of each of
ihe three factors can be further enhanced via the Synergy factor which is set to | foe SEI Levels 1 and 2 and
less than | for Levels 3,4, and S.
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EXAMPLES OF TECHNOLOGY
TRANSITION PATHS

h S-shaped Curve; Reuse Library
Development and Use

1992 1993 1994 1995 1996 1997 1998 1999 2000
Years

Keysom/Eoswmmic Analvsis of STARS/Frazier'®

The incorporation of new technologies is represented by the FT parameters in the model. As described earlier,
these parameters represem the fraction of scftware that is being developed using the megaprogramming
technologies. The values of these parameters are key determinants of the dollar savings estimated using the
model.

The figure above shows two ways that the FT parameters could be modeled. The straight line shows a fixed
increase every year. While this is the simplest way to model changes in FT over time, it may ot accurately
reflect the path by which some technologies come into use. For example, software reuse may be associated
with a substantial overhead at first as software libranies are developed and populated with components. This
would resuit in a slow increase in the early years followed by an acceleration as libraries become more fully
populated and finally a flartening cut as projects reach a ceiling in terms of the proportion of software that can
be developed from reusable compoaents. This technoiogy ransition path is represented by the S-shaped
curve in the figure. In the model, the FTs are linear across time for process and SEEs and $-shaped for reuse.
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MAINTENANCE PORTION OF MODEL

Existing
Code

Maintained Code
o Corrective

» Adaptive
o Perfective

'

Obsolete
Code

Development
(New Code)

Reengineered
<—|  Code

+ COCOMO-Like Equations
To Calculate Maintenance
Costs

Keyassta'Economic Analvsis of STARS'F raries'10

The Maintenance portion is modelud as an ioventory flow process. Maintenance begins with a stock of existing
code 10 be maintained. Each year, newly developed code is added to0 the total stock of maintained cost. Some
code is deleted from the total stock via obsolescence and some is reengineered. A portion of the stock of
maintained code is changed as a result of carrective, adaptive, and perfective maintenance. Varianons is code
quality (defects/KLOC) affect the amount of corrective maintenance and are reflected in maintenance costs.
The mode! assumes different defert densities and different maintenance product vities for different SEI levels.
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MEGAPROGRAMMING BASELINE

« Reflects technology savings (FSs) and technology use (FTs)
without STARS

» FSs and FTs increase over time and across SEI levels

« Distribution of firms across SEI Levels

1092 1996 2000

Levell .80 S9 39
2 12 24 25

3 .07 J1 A8

4 .01 04 14

5 .00 .02 06

» 1992 SEI distribution from SEI assessments

Keywote'Ecossmic Analvais of STARSFranier/1} _J e

The first scenario represents the Megaprogramming Baseline. This scenario reflects our best estimates of the
savings (FSs) resulting from megaprogramming technologies and the fraction of time (FT) they are likely to be
used in the absence of STARS-related efforts 10 accelerate these technologies.

The distribution of projects across SEI levels is shown above. The sarting values were taken from the results of
the most recemt SEI assessmems (KITSON91). Thbe distribution changes annually with fewer projects in

Levei | over ume and a greater proportion at the higher levels. The movement across levels represems our
best estimate based on work by [PUTNAM91]. (The SEI cwrremly has no such projections.)

In the Megaprogramming Baseline, the 'S u3d FT values increase gradually ov=r time and as one moves up the
SEl levels.
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MEGAPROGRAMMING BASELINE: T
RESULTS

Megaprogramming

28w

B R o9

Annual DoD Software Cost (Then-Year $B)
-~

—
~)

—
A

-4

-

1992 1993 1994 1995 1996 1997 998 1999 2000

Kevsote/Economic Asatvsis of STARS/Frazier'12

The estimated total anmal DoD software costs for the Megaprogramming scenario is presented in the chart shown
above. We estimate by the year 2000, this scenzrio will result in annual costs of about $35 billion in then-year
dollars. The results are presented in billions of then-year dollars. In constant 1992 dollars, the anuual costs estimates
remain fairly constant around $24 billion over the 1992-2000 time period.

43




STARS VALUE ADDED

« Distribution across SEI levels identical to Megaprogramming Baseline
(conservative assumption)

* Higher FSs and FTs
- 5% average difference for FSs
- 15% average difference for FTs

« Example with FTs for External Reuse

1992 2000 2008
Megaprogramming .09 20 30

STARS .09 23 38

* 10% more code can be maintained per person year

Kevsotw'Ecsusmic Asalysis of STARS/F raner/l)

The distribution of projects across SEI levels is the same for the STARS Value-Added scenario as for the
Megaprogramming Baseline. While the Fos and FTs begin with ideatical values for the first year (1992),
the rate of increase is higher for the STARS Value-Added scenario with the result that, on average, the FS
values gre spproximatcly 5% higher than for the Megaprogramming Baseline while the FT values are
approximazely 1 5% hugaer.

One additional difference between the two scenarios is 2 10% increase for the STARS Value Added in the
amoumt of coge that can be maintaineq per pErson person yexs.




STARS VALUE ADDED: RESULTS

Megaprogramming

v

STARS Value Added

w
b1

Anausl DoD) Sofiware Cost (Then-Year $B)
2 Ry

r
1992 1993 199 1995 1996 1997 1998 1999 2000

STARS Value Added $6.6

Keysoto'Economic Analvsis of STARS Frazier/14

This chart presents the estimated 2dditional savings DoD might realize due to the STARS program. Again, the
estimates are presented in billions of then-year dollars. If we compute the value of the savings in today's dollars and
also account for the time value of money by “discounting” the stream of savings, the result is a financial measure of
merit called the Nex Prevent Value (NPV). The Office of Management and Budget (OMB) guidelines specify a
discount rate of 10%. This rate was used in all the reported NPV resuits. The NPV of the additional STARS
savings is estimated to be $6.6 billion.

This is a conservat ve estimate of the potennial savings from the STARS program for two reasons. First, many of
the savings will only be realized in the first decade of the next ceaniry. For purposes of this study we ignare those
savings. Second, we assume it will take some time for the full extent of the payoff from STARS technology
infusion. Given OMB's 10% discourt rate, savings that occur in the out-years are rather severely discounted.
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FURTHER ACCELERATZON OF

MEGAFROGRAMMINC(: (BY 1 YEAR)

« FTs and SEI leve! distributions moved from 2001 to 2000

« Intermediate values interpolated

1992 1993 ces

Levell .80 74
2 14
3 .07 .09
4 .01 03
5 .00 .01

2000

2001
35

J4
07
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The next scenario looks at the effects of acceleraring technology transition by ope year. The STARS Vzlue
Added scenario was chosen as the baseline for this analysis. The distribution of firms across SEI levels in

the year 2001 was assigned to the year 2000. In additicn, the FT's from the year 2001 were assigned to the year
2000. Values between 1992 and 2000 were interpolated.
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FURTHER ACCELERATION OF
MEGAPROGRAMMING (BY 2 YEARS)

o FTs and SEI level distributions moved from 2002 to 2000

 Intermediate values interpolated

Level

W B LW e

1992

80

12
07
01
.00

1993

.74
14
09
.03
01

2000

2001 2002

32
24
20
16
.08

Keysoto'Economic Analvsis of STARSFraneri 16

This scenario looked at the effects of accelerating technology wransition by rwo years. The STARS Value

Added scenario was again chosen as the baseline for this analysis. The distribution of firms across SEI levels in
the yerr 2002 was assigned to the year 2000. in addition, the FTs from the year 2002 were assigned to the year
2000. Values between 1992 and 2002 were interpolated.
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FURTHER ACCELERATION OF S
MEGAPROGRAMMING: RESULTS

STARS Value Added
= 1Yr. Acced.
2Yr. Accel.

21
1

l%
1

Annusl DoD Software Cost (Then-Year $B)

L L3
192 1993 1994 1995 19€ (997 198 1999 2000

Years
Scenarig NPV GB)
STARS Value Added $6.6
1Yr. Acced. [}
2 Yr. Accel. 25

Keysow/Ecoosaie Analvss of STARVY razerr1?

The chart shows the estimarad addisonal savings resulting from accelerating the pace of technology transiton
assumed in the STARS scenario by both one and two years. The NPV of these additional savings for ove year
acceleration is estimated to be $4.1 billion. The NPV of the incremental savirgs gained by speeding up software
technology utilization by two years is estinaated to be $2.4 billion. The wral NPV of the combined savings due to the
acceleration of new techoologies is $6.5 billion, or about equal to the estimated savings due to STARS.

48




g
i)

i
»

LA

ey

"4
R 5
v

2 X REDUCTION SCENARIO

WOR R IITR X
AR f_.i\‘“,m (A ]

«  What Does It Take To Reduce DoD Software Costs By A
Factor Of Two By The Year 2000?

» One Approach: STARS + Accelerated movement SEI Levels

1992 1994 1996 1998 2000

SEI1 .80 .60 40 20 .05
12 15 A9 22 10

29 39 S0
01 05 .08 J2 25
05 08 .10
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* Many other approaches possible

Reynote'Ecosomic Aaalvss o STARSFrazer..3

As noted earlier, one of the goals of the Software Technology Plan is to reduse DoD software costs by a factor

of two by the year 2000. We tried various combinations of savings generated by STARS ard savings generatea

by meving firms up SEI levels in arder to ascertain if such a reduction was possible. Using the Megaprogramming
Baseline expendinures of $24B (in constant 1992 dollars) for the year 2000, we fourd a combination of savings from
STARS plus savings from moving firms across SEI Jevels that will result in expenditures of $12B in the year 2000.

Note that currently, 80% of software firms are in Level 1. This valus has to decrease to 5% in just eight years

to realize the 2X reduction gaal. Is it possible to move from 80% of the firm-. in Level 1 to only 5% by the year
20007 It seems unlikely. Zowever, without programs such as STARS it is virtually impossible.
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2X SCENARIO: RESULTS DARPA
AW
33 Megaprogramming
'z' ? STARS Value Added
» 3 1Yr. Accel.
é » 2Yr. Accel.
3 27
S 25
a
2
a
[=]
4
é 2X Reduction
<
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1992 1993 19594 1993 1996 1997 1998 1999 2000
Years
Scenanio NPV (58)
STARS Value Added $6.6
1 Yr. Accel. 4.1
2Yr. Accel. 23
2X Reduction 15
KeyestaEconomic Ansivss of STAR S/Franer/19

The results of the final scenario are presented graphically above. The estimated NPV of the additional savings from
this scenario is $15.1 billioa.
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CONCLUSIONS

» Small percentage changes in model parameters have large dollar
impacts

* To the extent that STARS can effect these changes, it will bave an
enormous payoff

» Large savings can be captured by simply advancing technology
improvement by one year

* Reducing DoD software costs by a factor of two by the year 2000
will be very difficult to achicve

Keysow/Econcmic Analvsis of STARS/Frazer 20

This research is on-going 1ng, therefore, any conclusions we might draw about the particular dollar savings
must be viewed as temtative. However, there are several conclusioans that can be put forward.

First, the model is very sensitive to small changes in several key parameters. These include the distribution of
firms across SEI levels, the values of FT, especially in the early years before their impact is dampened by
discounting, and the amount of code that can be maintained by one person per year.

Second, 10 the extent that the STARS program can effect these changes, it will have a relatively large payoff.
Even if the estimated discounted savings are cut in half, STARS is still extremety cost effective.

Third, the model suggests that a small acceleration in the inroduction of new software technologies has a large
payoff.

Finally, achieving e goal of recucing total Dol sofrware costs by the year 2000 wili require significant
ioprovemens in the way DoD develops and maintaing software.
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ACRONYMS

DaD - Department of Defense

STARS - Software Technology for Adaptable, Reliable Systems
SEI - Software Engineering Institute

IDA - Insdnute for Defense Analyses

FS - Frxtion of Savings

FT - Fraction of Time

PM - Person Months

CASE - Computer Aided Software Engineering
COCOMO - Constructive Cost Model

LOC - Lines of Code

DARPA - defined on other presentations

KDS1 - Thousands of Delivered Source Insoructions

SWTP - Software Technology Plan
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TECHNOLOGY TRANSITION
AND COMMUNITY INVOLVEMENT

John Foreman
STARS Progra 2 ranager
3 December 1721

(703) 2438555
jtf@sei.cinu.edu
Te T and C. b ! FerwwaniVGl
TRANSITION AND COMMUNITY INVOLVEMENT S<LNR
: i
BRIEFING PURPGSE el 2%

¢ Discuss STARS technology transition (TT) activities/plan
o ldentify community participation opportunities

57




TRANSITION AND COMMUNITY INVOLVEMENT LR
]
OUTLINE N\ 5

sy~ o Megaprogramming and
Culture Change

e Community Involvement

o Affiliates Program

TRANSITION AND COMMUNITY INVOLVEMENT
WORKING TOGETHER TOWARDS
MEGAPROGRAMMING

T ma >

Point Technelogy ~ Cultural = Insitutiondl <
Souticns ||  Evolution S~ impact (Ol R TR

PRIET

Usage

e Work together to evolve point solutions to meet broad cultural and
organizational needs

e Trial usage needed to evolve Megaprogramming processes and
technologies

e Suppliers and customers need to work together to better understand
and overcome the cultural impact and barriers to acceptance

[ A hov . Lang—?brM

Tochnaieg 7> - C. e Feraman VG4
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TRANSITION AND COMMUNITY INVOLVEMENT
CULTURE CHANGE ISSUES

o Culture changes requires community involvement

o The changes will require us to work together to:
- Create a clear vision of Megaprogramming

L

necessary to support Megaprogramming
Identify and validate migration paths
ldentify and reduce barriers and risks to adoption

Gain insights into cost and benefits of Megaprogramming
Develop, test and demonstrate the processes and technologies

FovonanVC 3

TRANSITION AND COMMUNITY INVOLVEMENT
OUTLINE

o AN
@m
DXL

e Megaprogramming and
Culture Change

ssmmlpy ¢ Community Involvement

e AffTiliates Program

Tecnatayy T and C.




TRANSITION AND COMMUNITY INVOLVEMENT AR\
RECENT COMMUNITY INVOLVEMENTq) i

e Infoimation Dissemination

STARS quarterly newsletters

TRI-Ada 90 and 91 booths

STARS brochure

STARS catalog

Technical papers/presentations

STARS Users Workshop (Sep 90)

e Provide neutral ground to foster community consensus/convergence
- Framework convergence meeting (Jan 91)
- CASE Vendors Workshop (July 91)
- ASIS Working Group (July, Oct 91)

TRANSITION AND COMMUNITY INVOLVEMENT
RECENT COMMUNITY INVOLVEMENT )

e Work within community to establish megaprogramming infrastructure
- Instrumental in establishing RIG
- Initiated SEI/STARS Process Asset Library development

- Established ASSET to facilitate electronic distribution of community
megaprogramming products
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TRANSITION AND COMMUNITY INVOLVEMENT
CONTEXT FOR AFFILIATES PROGRAM

o STARS technology transition coordinator

o Packaging of interim products

¢ ASSET: Asset Source for Software Engineering Technology
o Commercialization

e Demonstration projects

TRANSITION AND COMMUNITY INVOLVEMENT
STARS AFFILIATES PROGRAM OVERVIEW

e STARS Information Affiliates

- General community information dissemination
o STARS Technology Transfer Affiliates

- Commitment of cffort (STARS and AfTiliates)

e STARS Prime AffTiliates

v - Case-by-case basis between Affiliates and STARS
prime(s)

Tohamiogy Tnmasn oul ( sy Lavatewnsn.} Forasan VG 10
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TRANSITION AND COMMUNITY INVOLVEMENT
INFORMATICN AFFILIATE E

How do you get information

- STARS newsletter, conferences, STARS mailing list

- Monthly briefings and demonstrations at STARS Technology Center
(Start 1Q92)

- STARS bulletin board

How do you get products

- Publicly released products described in STARS Catalog

- Hardcopy through DTIC and NTIS

- Electronic distribution through ASSIZT

o Cost
- Minimal, time to read and evaluate

How to sign up
- Fill out Information Affiliatc form in your package

T 4 - C bor ) Ferewan/VG11

TRANSITION AND COMMUNITY INVOLVEMENT
TECHNOLOGY TRANSFER (TT)
AFFILIATES o

o How do you get information

- You will be provided an account on ASSET upon request

- Mailers, news groups on ASSET, ...

- Technology exchange working groups
e How do you get products

~ AFS account on ASSET for access to intermal STARS work products
e Cost:

- Your organization committing a specific individual
- Staying up to date on STARS activities
- Participating in reviews and/or evaluations

gy T oy C !} Farewan:VG12
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TRANSITION AND COMMUNITY INVOLVEMENT
TECHNOLOGY TRANSFER (TT)
AFFILIATES .

¢ How do you provide feedback

- Providing review and feedback on STARS work products

Conducting alpha/beta test of products and providing lessons learned
Participating in joint technology experiments

Participating in TT Affiliates mee*ings

Futnre STARS Conferences become TT/Prime Affiliates Users
meetings

T o I- -~ k I FerwwanVG13

TRANSITION AND COMMUNITY INVOLVEMENT
TECHNOLOGY TRANSFER (TT)
AFFILIATES o)

+ 2 way technology transition
- Broaden exposure for your technology to technically knowledgeable
community
- Publicize your products supporting megaprogramming in ASSET
- Potential use of your domain specific assets on a demonstration project

» How to sign up

- Number of TT Afliliates Limited
- Participate in apprupriate technology area sessions this evening
- Submit TT AfTiiiates questionnaire and information forms
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TRANSITION AND COMMUNITY INVOLVEMENT
STARS PRIME AFFILIATES

» Approach: extended TT affiliate that also works directly with STARS
prime(s). Examples:

- Co-development of SW engineering capabilities
- Joint commercialization effort

- Prime may provide access to SEE testbeds for selected integration
experiments

o How to sign up

- Negotiation with individual STARS primes on a case-by-case basis
- Contact Boeing, Unisys, IBM, program managers

Teshnaing T - ke Feronan/¥G 15

TRANSITION AND COMMUNITY INVOLVEMENT Ny
JOIN US IN TRANSITION TO CDARP
MEGAPROGRAMMING
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TRANSITION AND COMMUNITY INVOLVEMENT
TECHNOLOGY TRANSITION APPROACH
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THE DOD SOFTWARE TECHNOLOGY PLAN AND

STARS

Barry Boehm
DARPA

STARS 91

4 December 1991

DoD SWTP ond STARS. B Bowian/VGi

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS

OUTLINE

e Software Technology Plan (SWTP) Overview
¢ Relation to Software Action Plan (SWAP)

o Why will the SWTP make a difference?
- Driven by user needs
- Focused on high-leverage strategies
Integrated across technology and ma

o STARS support of SWTP
e SWTP participation opportunities

Developed by its responsible implementors
- Focused on technology transition to customers

nagement

Do SOTY ot STARS /B Bocton/ VG2
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THE DOD SOFTWARE TECHNOLOGY PLAN AND "TARS
OVERVIEW OF DOD SOFTWAR_.
TECHNOLOGY PLAN

Part of DDR&E Software Action Plan

Scope includes all DoD software technology base, FY 1992-2007
- 6.1, 6.2, 6.3A Software Science and Technology Programs

Being created by DoD software technology program managers
— With extensive external review cycle

Two investment program levels defined
- Current program: ({lat out-year budgets
~ Achievable program: increase to cover technology opportunities

ROI analysis performed to determine whether investment justified

DoD SWTP and STARS. B BeuteniVG)

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
SWAP CONTEXT

> A
DAL S

o Software is key to smart, flexible DoD forces

~ Desert Storm: PGM'’s, Patriot, surveillance, logistics

o Software is difficult to acquire and support
- USAF/ESD: 70% of prublem projects due to software

¢ Software cost increasing from current $24-32B/year level

DuD SWTP onst STARS/D Bumtuns/ VGt
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
SWAP OBJECTIVES

Ry year 2000:
* Reduce equivalent software life-cycle costs by z factor of 2

* Reduce software problem rates by a factor of 10
- Acquisition: problem-project rate
~ Operations: software failure rates
* New levels of mission capability, intercperability
~ Global surveillance and communications
~ Precision strike
- Stealth/counter-stealth
~ Undersea superiority
~ Superior ground combat vehicles
~ Training, readiness and simulation
- Technology for affordability

Do SWTP and STARS 8. Besemi¥GS$

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS ZLoX
SWAP APPROACH DARPA

1. Bring software process under management control

2. Integrate controllability and efficiency -ia technology
-~ While expanding mission functionality

3. Concurrentiy pursue other enabling actions
- Personnel, education, data rights, policies and standards

4. Elffect closed-loop continuous process improvement
- Via integrated management and technology program

Dol SWTP ang STARS'S Bushem/VC4
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THE DOD SOFTWARE TECHNOLGGY PLAN AND STARS

SWAP CAPABILITY GOALS AND DARP:
INITIATIVES |
CAPABILITY GOALS CURRENT INITIATIVES

¢ Modern, integrated system/life-cycle process e DoD-STD-2167A, 7935A upgrades

¢ Reinforced by strong management assessment ¢ DAB soltware expert reviewers

capabilities o SEI SW maturity assessments
» Reinforced by cost-effective soltware o DoD Software Technology Plan
technology ¢ Open system standards

o Performed by capable, mature, DoD contractor | e SEI SW maturity assessments
organirations and people o SW personnel, education iniiiatives

* Quantitative improvement via instrumentation | ¢ Core SW metric standards
and analysis o SWin MIL-STD-881B(WT'S)

DwD SWTP and STARSID Beshm/VGT

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
OUTLINE

o Software Technology Plan (SWTP) Overview
o Relation to SWAP

o Why wiil the SWTP make a difTerence?
ssmmad- - Driven by user needs
~ Focused on high-leverage strategies
~ Integrated across technology and management
- Developed by its responsible implemeniors
~ Focused on technology transition to customers
¢ STAKRS support of SWTP

e SWTP participation epportunities

Do0 SWTP angt STARS 8 Boghm. VG2
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
THE SWTP IS DRIVEN BY USER NEEDS

ST
AL

Initiated by analysis of service needs documents
Integrated with DoD S&T strategic framework
Iterated with user community

Involves users in technology development

Dol) SWT? and STARS!B Baston.VCR

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS >
EXAMPLE OF NEEDS AND CAPABILITIES

ARP,

Q31 Function Needed

Needed Software Capability

Current Software Capability

Evaluate threat situation and
svailable options, particularly for
complex, deceptive, adversary
situations

Decision-oriented information
presentation

Smooth hypermedia
in‘ormation structure
navigation

Rapid prototyping

Scalab'e, integrated database

and knowledge-base
capabilities

¢ Only for relatively simple
decision situations

o Fragile, moderate-scale initial
capabilities

e Good for graphic user
interfaces; limited for
information navigation

e Some initial medium-scale to
large—scale capabilities

DuD TP and [TARS. B Boaton. VG IO
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
DOD SOFTWARE TECHNOLOGY
NEED AREAS

/m\m
L AN

VAR

Global Theater, CombatUng «Reconfigurable * 70C038 *Timely
Eorce, Groun Gl +» Unmanned Manufg, . Interoperable . ;:o.l‘g"ngn « Efficient
* Detect Plattorm/ Science  «Portable ‘R 'Eg' f9 ~ development
* Fuse Vehicle Control & Engr «Ussble : ccq:‘i' . 9r. - modification
» Evaluste : .+ Distributed 9 *Visible
*Plan * Mannud Platform/ Simulation J Paraliel + Deveiopment .« Controlled
« Decide Vebhicie Control & Training | Reai-time *Quaiification  « Defect-Free
* Order «Sensors and * Robust ¢ Léf:—q:‘:h
* Executs Survsiliance : Secure «Progoet
:-’-‘,:wg Info » Tactical Decision *Sate Assurance
* Deny Info Support * Management
o intra~ & Inter-Unit CIM
Communications *Finance
jinanc
*Weapons Control & l’.‘o’g‘;ial
Depioyment * Personnel
Imegrated Combdst Systems

DeD TYTP and STARS: B Boskmi¥VG 11

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS @
. ‘
L

SWTP ITERATION WITH USER
COMMUNITY
1990 Drafts 1,2,3 Scoping current efforts, technology areas
4/91 Draft 4 User needs, technology integratior.
8/91 Draft 5§ S; xcific programs; investment yriorities
10/91 Draf 6 Public release version approval
- Funding details not included
1/92 Contractor and researcher review; integration
with POM 94
3/92 SWTP Public Forum
(3/31 - 4/2/92, Tyson’s Corner)
5/92 Baseline Plan

Do) SWTP and STARS/® Buuton/VC11
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS | 75002
OUTLINE

¢ Software Technology Plan (SWTP) Overview
¢ Relation to SWAP
e Why will the SWTP make a diiference?
- Driven by user needs
smemnly — Focused on high-leverage strategies
- Integrated across technology and management

— Developed by its responsible implementor
- Focused on technology transition to customers

o STARS support of SWTP
o SWTP participation opportunities

OnD SWTP and STARI'S BeshamiVG 13

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS '4"'.
SWTP FOCUS ON HIGH-LEVERAGE JARPA
STRATEGIES ok

¢ Return on investment (ROI) aualysis
- Re-engineering

Reuse

Process

Tools

Technology transition

e Building or strengths
- Organizational roles
-~ External technology

DD SWTP ant STANS/S Danien/VG 14
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STARS AND MEGAPROGRAMMING
PROGRAM RESULTS BY SOURCE OF

SAVINGS
3
. .
s0- Baselin2 Total
404 Work Avoidance
N (Reuse)
304

+ Working Smarter

Process)
20 \

Annual DoD Software Cost (Then-Year $B)

10~ +Werking Faster
{Tocls)
0 ¥ AR 1 1 ¥ L I T L 1 LI L i T
1992 1994 1996 1998 2000 2002 2004 2006 2008

Year
DuD SwTP and STARS/B Rowhm/VG!S

STARS AND MEGAPROGRAMMING
BUILDING ON STRENGTHS: EXTEKNAL
TECHNOLOGY

e Where possible, get DoD technology commercialized

¢ Or, get commercial technology DoD-ized
- Accommoda.ing Ada, embedded real-time, high assurance, high
performance software
o This makes the “lIron Law of Software Maintenance” affordable

— “For every $1 you spend on Software Product Development, you will
spend at least $2 on its maintenance”

- Commercialization spreads maintenance costs over much larger user
base than DoD

DD SWTP o TTARS B Busten ¥ 16
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS |
@ OUTLINE '

o Software Technology Plan (SWTP) Overview
¢ Relation to SWAP

e Why will the SWTP make a difference?

- Driven by user needs
Focused on high-leverage straiegies
Integrated across technology and management
Developed by its responsible implementors
- Focused on technology transition to customers

o STARS support of SWTP
o SWTP participation opportunities

.l

OnD SWYP and STARS. B Boatm/VG]?

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS LS
SWTP INTEGRATION ACROSS DARPA
TECHNOLOGY, MANAGEMENT

Integrating technology visions: 1CS-2007, CIM-2007

Product flow and dependency integration: roadmaps

Technology area maturity snapshots and program plans

Integrating strategic themes

Investment portfolio management guidelines

DoD SWTP and STARS'S Bunton VG 18
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
PORTION OF SWTP PROCESS
TECHNOLOGY ROADMAP

@\-

wadeoll
é Do SWT® snd STARS B Borkm VG 1%

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS SR
SWTP INTEGRATING STRATEGIC THEMES 4@

Megaprogramming

High-level re-engineering

Process support and technology/management synergy

¢ Commercial technologv leverage

»

Integrating artificial intelligence and software engineering

Do S ¥TP snd STARS B Bastn V320
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
OUTLINE

¢ Software Technology Plan (SWTP) Overview
¢ Relation to SWAP

e Why will the SWTP make a difference?
- Driven by user needs
- Focused on high-leverage strategies
- Integrated across technology and management
ssmmyp- — Developed by its responsible implementors
- Focused on technology transition to customers

e STARS support of SWTP
e SWTP participation opportunities

DoD SWTP and STARSID Besim/VG21

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
SWTP TECHNOLOGY TRANSITION
INITIATIVES

User involvement in technology development

Joint government/industry/university projects
o Process maturity assessments
e Mid.life cost-effectiveness reviews

Stimulate technology advocates and receptors

Closed-loop IR&D process
¢ Annual DoD Software Technology Conference
Open systems

DaD SWYP ond STARS/R Bavh/VGLY
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THE DOD SOFTWARE TECENOLGGY PLAN AND STARS

OUTLINE

Relation to SWAP

~ Driven by user needs

Software Technology Plan (SWTP) Overview

Why will the SWTP make a difference?

-~ Focused on high-leverage strategies

~ Integrated across technology and management
~ Developed by its responsible implementors

~ Focused on technology transition to customers

STARS support of SWTP

SWT? participation opportunities

Do SWTP and STARS(B. Bashan V23

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
STARS SUPPORT OF SWTP

SWTP THEME

STARS SUPPORT

* Megaprogramming

o Commerzial technology leverage

e Process support

o Tool integration

e Metrics and continuous process improvement

e SEE, Reuse support

o Primes/commercial counterparts
o CASE vendors/SEE frameworks

e SEE, Process technology

e SEE frameworks

o SEE instrumentation
o Evaluation project

DoD SWTP wnt STARS'B. BoshoniVG24
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THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
STARS TOOL INTEGRATION CHALLENGE

Requirement Engineering
Requirements elictation
Prototyping
Domain analysis
Simulation and modeling of

components and systems
Spedification and reasoning

Design Support
Design elicitation and process
support
Architecture and interface
management
Interface conformance
Prototyping

Assurance/Quality
Test, test case generation
Analysis static, semantic, flow ...
Formal analysis

ction
Hybrid test/formal analysis

Documentation
Searching, KB minirg
Hypertext, hypermecia
Design information record

r
Generation

Team Support
Data interchange
Control flow, access management
Decision and process management
Generation
Compilers, optimizers
Application generators
Domain specific
Multi-language interoperability
Component composition
Life Cycle
Reverse =ngineering
Process management and support
Impact analysis
Reengineering
Customization, adaptation
Performance
Instrumentation of software/hardware

Simulation of components/systems

Management

Metric data gathering, perturbation
analysis

Metric selection

Metric analysis and synthesis
VM/CM

Traceability

Cost, risk estimation and analysis
Tool integration and management
Scheduling, projection, status
Resource allocation management

Code Management
(specs, code, design, process, etc.)
Syntax analysis
Error Repair
Debugging
Instrumentation
User Interface Design
Menus
Reports

Dal) SWTP and STARS/S. Beskem/VG2S

THE DOD SOFTWARE TECHNOLOGY PLAN AND STARS
PARTICIPATION OPPORTUNITIES

1990 Drafts 1,2,3
4/91 Draft 4

8/91 Draft 5§
10/91 Draft 6

1/92

2/92

5/92

Scoping current efforts, technology areas

User needs, technology integration

Specific programs; investment priorities

Public release version approval
- Funding details not included

Contractor and researcher review; integration

with POM %4

SWTP Public Forum

(3/31 - 4/2/92, Tyson’s Corner)

Baseline Plan

Do SWTP andt STARS/E Bochm/VG26
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STARS *91
TRACK 1 PROCESS DRIVEN
DEVELOPMENT

Tuesday December 3, 1991

2:00-2:45 Process Driven Development Vision, Dick Drake, IBM
Strategies, and Achievements

2:45-3:15 Break

3:15-4:00 Process Concepts Dr. James E. King, Boeing

4:00-4:30 Break
4:30-5:15 Process Asset Library Jim Over, SE1

8:00-9:30 Community Involvement Working
Group: Process Driven Development

STARS *91
TRACK 1 PROCESS DRIVEN
DEVELOPMENT

Wednesday December 4, 1991

8:30-9:15 Experiment in Process Definition Carol Klingler, TRW
and Representation

9:15-9:45 Break

9:45-10:30  Enacting the Software Process William H. Ett, IBM
10:30-11:00 Break

11:00-11:45 Process Measurement Hal Hart, TRW

1:45-2:30 Technology Feedback Session Bill Hodges, Boeing







STARS ’91
PROCESS DRIVEN DEVELOPMENT
VISION, STRATEGY AND ACHIEVEMENTS

Dick Drake

STARS Process Architect
IBM Federal Sector Division
3 December 1991

(301) 240-6149
ddrake@ajpo.sei.cmu.edu

Process Dwven Dyvelopmany/Dwie/VG1




PROCESS DRIVEN DEVELOPMENT
OUTLINE

Background

- Motivation

~ Key terms
Process vision
- Assumptions
STARS straiegies and achievements
- Objectives

- Approach

- Product plan
- Achievements
Summary




PROCESS DRIVEN DEVELOPMENT
MOTIVATION

o The pational capacity to develop quality software does not meet
current need

¢ Quality is a determinant of cost and schedule
e Software quality is determined by:

- People (skills and domain knowledge), process and technology
e Process management improves the effectiveness of:

- People, process and technology

o There are few products that have the explicit capability to support a
tailored project-specific software development process

Promm Drives Deveivguassy/Drase/ VG)

0 Why is software process important? The national capacity 1 develop quality software products in a reliable, predictable
manner, does not meet the current need in the United States. Software product quality is a key determinant of both software
cost and schedule. Lack of antention to the quality of a software system during its complete development cycle will aimost
certainly resuit in increases m cost and schedule over the long run.

Software quality is determined by people (their skills and their knowledge of the application domain), process and technol-
ogy used to produce the software product. Process managzment has been shown 1o improve the effectiveness of the people,
process and technology used 1o produce software. However, within the domain of software development, there are few
products that have the explicit capability to support a tilored, project-specific software development process. The STARS
mission is to accelerate the availabiiity of processes and technologies 10 support process dnvea developmeat




PROCESS DRIVEN DEVELOPMENT
WHAT IS SOFTWARE PROCESS?

Software Process: P = A3

e A set of Activities performed by
Agents (people / machines) which create and manipulate
Artifacts (data) to produce a system

Software Process Element — a component of a process ranging from
individual process steps to very large parts of process

e Examples
- Configuration management process
- Inspection / review process

- Meeting process

Prommss Dwven Develspmauny Dvatia/V G4

First let’s define a few key terms and concepts which will be importani 10 an undersianding of how STARS is supporung
the definition and automation of software process. One simple way W define software process is 1o look at it as a set of
Activities, performed by Agents (people or machines), which create and manipulate Arifacts (data, work products) to pro-
duce a system. It is important to remember ihat process is always there whether we carefully define it or not. Problems
occur when processes are poorly defined, misunderstood and inconsistently applied.

Software processes are made up of software process elements. A process element is a component of a process ranging from
individual process sieps 10 very large parts of a process. For example within a configuration management process you
might expect o find a number of process elements for conducting inspections of reviews. Likewise you would probably
find meeting processes incorporated within a review processes.




PROCESS DRIVEN DEVELOPMENT
DEFINED PROCESS LIFE CYCLE

A defined process is a process that is

¢ Documented

e Taught
* Applied Define
An evolutionary life—cycle for r Evolve
improving a defined process: Use
Measure ’

Pressss Dirom Dwveiapenen/Oreive VG3

@ One of the most imporant concepts with respect to process driven development is the notion of a defined process. To qual-
ify as a defined process it is not sufficient to have the process described in a notebook which can be found on the desk of all
project personnel A defined process must be documented, it must be taught 10 the people expected to apply it and it must
be applied as documented and taught

Process, however, is not a stanc thing. Processes are constanidy changing and a process which is not changing is probably
obsolete. Therefore, one must view process in tams of an evolutionary hfe—cycle for improving a defined process. A sim-
ple way 1o think ~ *his life cycle is:

o Define - Establish the organizations process, adapt it 10 the specific proiect and product requirements ard train peo-
ple in us use.

e Use - Apply the process as d=fined
e Measure - Constantly monitor and measure the process as it is being peiformed
e Ewoive - Contnually evolve and improve the process based on the measurements and experience gained.

At exch iteration through this cycie the defininon would be refined.




PROCESS DRIVEN DEVELOPMENT
PROCESS VISION

Megaprogramming - An Emerging Paradigm
e Process-Driven
e Domain-Specific Reuse-Based
¢ Technology Supported
¢ Collaboradgve Development by Geographizally
Dispersed Teams

S

Accelerate Megaprogramming

Megapregramming is an emerging paradigm which will dramatically change the way we produce suftware. A change of
this proporuon will take a long time to pervade the industry. A key elcment of this emerging paradigm is process dniven
development The following pages will define what is meant by process driven and provide some underlying assumpuons

about how it can be applied.




PROCESS DRIVEN DEVELOPMENT
PROCESS - DRIVEN VISION

Organizational process is established and then adapted and tailored
to meet project and product goals

Software developmer? is guided by a defined process

Environment and tools are integrated to support a defined process

Defined process promotes collaboration and teamwork by making
activities, roles, and dependencies visible

Process management discipline supports continuous improvement of
the defined process through rneasurement and feedback

Process driven development begins when an ~-  __.on establishes the processes necessary 10 suppon their objectives.
These procesese am then adame=d ,,01ed 10 meet the needs of the specific project and product 1o be built. The software
7. .«upment activities will be guided by this defined process (documented, taught and applied). A software development
environment and its tools would be established and integrated based on the tailored process. This implies that you under-
stand your process before you sefect your tools w0 carry out the process.

The use of the defired process will promote collaboration and teamwork by making activities, ro'es (taken on by agenis)
and dependencies visible to all project personnel. The discipline associated with a defined process will result in continuous
process improvement through measurement and feedback (Define, Use, Measure, Evolve).

So in summary, process driven development implies that you have a defined process which is tailored 1o the problem and
which is continually improved through measurement and feedback.




PROCESS DRIVEN DEVELOPMENT
VISION ASSUMPTIONS

Process creation:

o A process architectural model can be defined that prescribes the
architectural features of process components necessary for their
creation and use in process design

* A process can be partitioned into component parts (elements), that
can be reassembled intv other efiective, project—specific processes

¢ A reliable technique can be defined to support the development of
project-specific processes from component parts

Prosss Drvom Dwrvebopmusn/Draka/ VG

There are several important assunptions underlying process driven development. Processes will be developed somewhal
like software itself. A process architecture will be created in order to support the use of process elements in the construction
of the process. Process will be constructed by assembling existing component parts 10 support project and product specific
requirements. In other words, the processes will be constructed using libraries of existing process elements. Since proc-
esses need 10 be consgucted, tailored and refined, a “process life~cycle process™ will be developed 1 guide this process
evolution.

10




PROCESS DRIVEN DEVELOPMENT
VISION ASSUMPTIONS (CONT.)

Process automation:

o A process definition can be embedded in and govern the tailoring of a
project-specific Software Engineering Environment (SEE)

¢ Frocess management within a SEE will require specific tooling for
representation, design, modeling, enactment and measurement of
process

e Process instrumentation and data collection can be automated within
a SEE by providing enactn.ent services and data collection processes -

Pons Drves Developman/Duke/VCY

Process driven development will require significant automation. The assumptions related to automation include the notion
that process can be defined in a formal enough way to be embedded within the software engineering environment. This
implies that the process is central to the tailaring of the environment. The resulting enviroament will contain knowledge of
the process and thereby it will be able 1o offer many opportunities for automation.

The management of large complex software applications will require process support. In the funmre software development
environments will contain support capabilities for representing, designing, modeling, simulating, measuring, enactng, dy-
namically changing and evolving software process.

The key to process improvement is measurement and feedback. Software engineering environments can be expected to con-

tain suppont for instrumentation and data coliection. These capabilities will have a great poteatal for automation in an envi-
ronment which has an embedded process definition incorporated within it

1"
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PROCESS DRIVEN DEVELOPMENT
STARS STRATEGY AND ACHIEVEMENTS

S

Megaprogramming — An Emerging Paradigm
® Process-Driven
® Domain-Spedific Reuse-Based
¢ Technology Supported
e Collaborative Development by Geographically
Dispersed Teams

S

Accelerate Megaprogramming

Prosen Oveves Dyvelopmn/Doiey VG 10

The previous pages have provided context and definition 0 the Megaprogramming notion of process driven development.
The remainder of this preseatation will concentrate on the STARS activities in suppon of the STARS mission o accelerate
the transition to the process driven development aspects of Megaprogramming.

12
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PROCESS DRIVEN DEVELOPMENT
STARS PROCESS OBJECTIVES

Process Process PriEeEss
Concepts + Definition + Support

process elements to create project specific processes

provided by a SEE

¢ Provide empirical evidence supporting the concept of:

Improved
Quality,

Productivity,
Reliability

o Successfully demonstrate the ability to combine and adapt software

¢ Successfully demonstrate the benefit of automated process support

Prossss Drrvas Dyvatepmern/Dmin/ VG 11

STARS has an objective to demonstrate the value of process driven development. This includes providing evidence sup-

porting the following concept

¢ If you stant with a good set of process concepts, then create a process definition 10 support the project and product

goals, and support this with automated process support within the environment,

¢ Then the results will be improved quality, productivity and reliability.

STARS will demonstrate the ability 1 combine and adapt software process elements in order :0 create a project specific

process. STARS will also demonswrate the benefits that autcmation for the process within the SEE. The remaining presenta-

tions within this track will elaborate on this concept.

13




PROCESS DRIVEN DEVELOPMENT
STARS PROCESS OBJECTIVES (CONT.)

» Provide process and technology support to assist software development
organizations in their progression up the SEI Capability Maturity
Modei (CMM) for defining, measuring, and evolving the project’s
life cycle processes

Process Control

Process
Measurement

B .
Optimizing (5)
Focus on
process
improvement

Sl -

Process
Definition

Managed (4)
Process
measured and
controiled

Defined (3)

Repeatabie (2)
Basic manage-
ment discipline
in place

-~ Provide support for the transition to
higher levels of maturity

- Ensure basic capabilities are available
to support Process Driven Deveiopment

Prosss Drrvan Drveiopmant/Oraka/ VG 12

STARS will provide process and technology support (o assist software development organizations in their progression up
the SEI Capability Manrity Model (CMM). This includes both support for the transition to process driven development
such as concepts, guidelines and techniques as well as basic capabilities and tools needed for process driven development.
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PROCESS DRIVEN DEVELOPMENT
STARS PROCESS APPROACH

< >

Point Technology _~Cultural > -
Solutions (= -Evolution T Impast.
. Cm protoaypes U
¢ Identify and docu-
ment ence-
prom . ® Library of fundamental
processes o ’m,mw )
® Process modeling 2 tideare process o Guidelines for aloring. . enamiagy for
Spermments from e process Process 1o specific process defin tion
o Process exaclion assets development standands o Integrated SEE
N sCpmopem Sl i e
orm- .
ance and measurement cost benefit models
of 3 defined process for process<driven
development
Prossm Driven Devoicpaeen/Dwmin/ VG 13

The STARS approach 10 accelerating the shift to Megaprogramming involves starting with point solutions and then evolving
those solutions to suppon software in the large. This involves maturing and integrating the capabilities within the software
engineering environment. At the same time as the capabilities are being matured, STARS will address culural issues of
how to apply these concepts and how 10 ransition organizations to a process driven approach. STARS will focus its efforts

in three key areas:
» Process defmition and yepresentation
s Process Asse: Library
e Process enactment and measurement
STARS will anempt 10 begin the institutionalization of the process driven concpts by demonstrating the benetits on real

DoD projects. The STARS prime contractors will work with their commercial counterparts and the CASE vendor commu-
nity to commercialize the process support capabilities and integrate them within software engineering environments.

15




PROCESS DRIVEN DEVELOPMENT
STARS PROCESS PRODUCT PLAN

October "91:
e Prototype process definition and management tools
o Experienced tested process examples

¢ Evaluation reports and guidelines
October '92:

¢ Refinement of above to support “friendly user” evaluation

- Opportunities for technology transition affiliates

Presan Orrves DevelopmuansDrie/ VG 14

Over the last year STARS process efforts have been focused on experimenting with and evaluating a number of point solu-
tions. This includes prototypes of a number of different process definition and management tools. STARS in conjunction
with the SEI has gathered from industry sources a .nany experience lested processes and has defined a several modem proc-
esses. STARS has also published concepts, guidelines and lessons leamed reports. The specific items are described later in
this presentation and further elaborated in other presentations within this mack.

Over the next yezr STARS will mature these capabilities and begin integrating them in software engineering environments.
By the fourth quarter of 1992, these capabilities will be applied in a number of test projects (alpha test cases) in arder 10
gain experience 10 help refiie the capabilities. This may offer opporumities for interested Technology Transition affiliates
to work closely with the STARS program.
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PROCESS DRIVEN DEVELOPMENT
STARS PROCESS PRODUCT PLAN (CONT.)

October ’93:
Process Asset Library (PAL)

o SEE support for demonstration projects

- Tools for defirition and modeling
- Tools to support process enactinent and measurement

Guidelines and training materials

Establish a process support team to assist demonstration projects

October ’94 / ’95:

Refine and commercialize

Prowass Drivas Devebopnast/Oraba/ VG 13

% The STARS demonstration projects will begin in October of 1993. At that time STARS will have capabilities available 10
support these projects including a Process Asset Library and process definicion, modeling, enacunent and measurement
tools. Guidelines and training material will be available to support these capabilities. A process support team will be
formed o provide oagoing suppon for the demonstration projects.

During 1994 and 1995, STARS will work with the demonstration projects, the STARS affiliates an the CASE vendor
cormmunity 10 enhance and refine the capabilides.
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PROCESS DRIVEN DEVELOPMENT
ACHIEVEMENTS

e Tools and languages to define process

- Software Process Management System (SPMS) prototype
(IBM/SAIC)

- Artifacts, Agents and Activities (AAA) Process Formalism
(Boeing/Honeywell)

- Process Experimentation in SADT, MVP-L and APPL/A
(Unisys'TRW)

Prownss Drieen Drvelapoans/Onin/VG 16

Further information on the docuents, tools and processes listed on these charts can be found either through the STARS
Catalog or through participation in the STARS Technology Transfer Affiliates program. Many of the capabilities are avail-
able for demonstration.

18




PROCESS DRIVEN DEVELOPMENT
ACHIEVEMENTS (CONT.)

e Tools supporting a defined process

- Policy representation prototype using control point process
enactment mechanism (Boeing/Honeywell)

-~ Action item browser (human agent interface to process
enactment)

- Cleanroom Engineering Process Assistant (CEPA) prototype
(IBM/SET/UES)

- This is an applicatiin of the KI-Shell product from UES

- Software Process Management System (SPMS) prototype
(IBM/SAIC)

- Interface and packaging support for Amadeus Measurement
System, available 1Q92 (Unisys'TRW)

- Amadeus comes from the Arcadia project and UC Irvine
Promass Orveen Develapmans/Orebe/VG1T
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PROCESS DRIVEN DEVELOPMENT
ACRIEVEMENTS (CONT.)

o Processes
- Cleanroom engineering software process (IBVI/SET)
- Composite Process Model (Unisys/TRW)

- Risk-reduction reasoning-based development paradigm tailored to
Navy C2 systems (Unisys’'TRW)

- Software-{irst system development process (IBM)

-~ SEUSTARS joint effort to acquire experience tested processes
- Domain analysis process (IBM/SAIC)

- Asset certification process (Unisys)

- IEEE P 1074 process component set (SAIC)

Poumme Dvreun Oveetapmmna/Dvabe/¥G 1S
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PROCESS DRIVEN DEVELOPMENT oA
ACHIEVEMENTS (CONT.) @ZJ‘

¢ Concepts / guidelines / lessons learned
- Process Concept< Summary (Unisys/Boeing/IBM/Others)
- Software Process Tools and Techniques Evaluation Report (IBM)
- Process Concepts Scenarios (Boeing)

~ Process Definition Advisory Group (PDAG) Workshop Report
(SED

- Process Programming Language Experimentation Report
(Unisy. TRW)

- Process Programming Experiment: Initial Lessons Learned
(Unisys’TRW/University of Maryland)

Mreses Cvvemn Deveiopmen/Ombe/ VG 19
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PROCESS DRIVEN DEVELOPMENT
SUMMARY

Project/Product| Y : Process.
2.~ Context: " S ' As‘setg;:i

Execution ]
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Measure
Schedile:;
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Process driven dovelopment begins with a defined process which has been ailored 10 meet the specific pruject and product
requirements. The process is performed, monitored and measured. The feedback is used to evolve the process and refine

the process definition.
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PROCESS CONCEPTS
James King
The Boeing Company
03 December 1991
(20%) 7734316
Jjk@stars.boeing.com
ProcemConcexs/King/VG!
STARS91
Track PROCESS Session: 2
Tite: Process Concepts
Presenter: Dr. James E. King Organization: The Boeing Company, Defense & Space Group

Theme:

Process-driven Environments provide the means to achieve improved quality by reducing variability in planning, by
eliminating costly and error-prone sequences of tasks, and by providing data which assists in improving the defined
processes being used.

Objectve:
Articulate the long range concepts and identify what STARS will be able to achieve.
Abstract:

What is a process-driven software engineering avironment? How will it effect the way I work? How can it belp me
work better? These questions and other related topics will be addressed by examining the effects on typical users of
the environment, the types of activides that will be affected, and the interrelationship between users' activities that
will result from the ransition to megaprogramming. The concepts will be illustrated through scenarios of user
interaction with the envisioned process-driven software engineering environment. The scenarios will represent user
views specific to activities performed by different users at various times in the life of 2 system development project.

23




PROCESS CONCEPTS
OUTLINE

STARS Program

STARS Process Approach

Process Concepts

Process-Driven Development
e Project Management
» Process Enactment

* Process Modeling and Design

Future Directions G

Slide 2: Title: Process Concepts
§'X‘ARS isfocusin:its attention 00 an emerging paradigm, sntitled Megaprogramming, which is based on
incorporating:

< Process-driven,

¢ Domain-specific rease-based,

technologies into software development.
STARS mission is to accelerate the shift to this emerging paradigm.

Altbough STARS has identified these four major thrasts, they are not independent. In fact the process thrust is
another instance of a specific domain. Each of these areas which are presented through the four wacks at this
conference are highly interrelated. The defined process is deployed with technology support to provide a

driven Software Engineering Environment (SEE). The SEE provides network based collaborative development and
distributed computing in an open architecture.

The focus of this presentation is to elaborate the STARS view of process driven software development and how this

emphasis leads to higher levels of product quality. A long-term view of process-driven development will be

presented. Different views of this system will be illustrated in terms of activities associated with different users.

Early point solurions will be discussed and the ground-work laid for the STARS process activities. .
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PROCESS CONCEPTS
STARS PROCESS APPROACH

Point Technology Culwral Institutiona
Solutions Evolution Impact l2ation

+ Process Formalisms
- Comparision Study
- AAA Process Formalism
+ Process Asssis
- Process Asset Library
» Process Enactment Risk Ma Strategy Applied
- Control-Point nagement Strategy App
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- Softwars Process Engineering Environment
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» Process Engineeriing
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Slide 3: Tide: STARS Process Approach

STARS approach for developing the process-driven development capabilities is to use an iterative development, risk-
reduction approach which begins with point solutions which are being or have been developed. They include (1)
process formalism comparisons which is the topic of a later session in this track, (2) process formalism definition
which is used to specify the process definitions used in the Control Point Process Demo, (3) process asset collection,
the topic of the next session in this track, (4) enactment mechanisms such as the Control Point and Role-Based
solutions which are being demonstrated at this conference and described both here and in 2 later session in this track,
(5) process management capabilities which are discussed both here and in a later session and demonstrated with the
Software Process Management System (SPMS) in the exhibit area, (6) process modeling and design capabilities
discussed later in this session , and (7) process metric capability which is described in a later session in this track.
These concepts and prototypes are evaluated against a risk management strategy in order to prioritize the
development activities during each phase. Early solutions and capabilities are integrated as appropriate with the
developing SEE in order to evaluate further capabilities and to minimize the risks in developing the process-driven
SEE.
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PROCESS CONCEPTS
PROCESS OBSERVATION & HYPOTHESIS
i

Observation

Having an agreed-upon and commonly shared software
development process model is a major factor in an organization's
software development effectiveness (Curtis, Krasner, Iscoe ,1988).

Hypothesis

The software process is an important leverage point from which
to address software product quality and productivity issues.

The state of software engineering practice is largely ad-hoc.

Establishing the use of defined processes as standard software
engineering practice is a prerequisite for improvement.

Procamsl King/VG4

Slide 4: Title: Process Observation & Hypothesis

As background for the emphasis on process driven software cevelopment, there have been numerous studies of
software projects which focused on the effectiveness of an arganization to develop quality software products (see
Curtis, Krasner, & Iscoe, 1988, Communications of the ACM 31 (11) 1268-87). These studies have identified a
strong correlation between the product quality and the presence of an agreed-upon and comronly shared software
development process. Recent articles and conference topics have identified the need for defined process 1o guarantee
repeatability, measurability, and adaptability of process definitions in order to facilitate process improvement.

Some of the problems that can result from a lack of an explicit process model are that each software development
project must manually perform the tasks necessary to produce project-specific plans, which is susceptible to costly,
error-prope sequences of tasks. In addition, the plans are highly variable in content and quality, depending on the
individuals involved. By not having a defined process, it is difficult to obtain meaningful measuremen’s of the
process that is being used so that process improvement capnot be obtained. The variability of processes used from
project to project eans that any historical data gathered js difficult to correlate and use to predict behavior for
another project. Therefore, 2 defined process supports the STARS objective of getting the processes practiced in a
manner that allows measurement, and consequently analysis and improvement which promotes improved product
quality.
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PROCESS CONCEPTS
LEVELS OF ABSTRACTION
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Slide 5: Title: Levels of Abstraction

One of th? most overused words in recent technical discussions is the word process. 1t has different meaning to
different people. It often takes on different meaning based on usage such as a process for an organization
compared to 2 process for requirements traceability. In this discussion, process is used to reference several
different Jevels of abstraction. Most often process is used to reference the Software Development Process that is
used by a project to develop and evolve the software product. However, this Software Development Process is
determined by compasition, adaptation, snd tailoring of process blocks v'hich are maintained in a process rense
library. This compasition, adaptation, and tailoring, is itseif performed by a process, the Software Development
Process Process and instantiated, scheduled, and installed by a Software Process Management Process. Ina
process-driven development, all of these levels are present. Measurement of the processes in use suggest
improvements to the sof.ware development process as well as to the higher ievel Software Development Process
Process. Asa SEE becomes more process-driven, the need for a specialist in composing processes develops. This
specialist defines process blocks and works with project managers and software engineers to adapt the definitions
to the needs of the project.
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PROCESS CONCEPTS
ORGANIZATIONAL INTERACTION
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Slide 6: Title: Organizational Interaction

A defined process does not exist isolated from the interactions of the development or support project and the
remainder of the organization and external stake-holders. For an organization to iraprove its ability to produce
higher quality products, it is necessary for the defined processes 10 be adapted and tailored to other projects within
the organization. This process use will provide historical data which will contribute to understanding improvements
in processes 10 provide higher quality. In addition the parent organization provides goals azd coustraints relative to
the business interests of the organization as well as resources to support the project.

Many large development projects involve mumerous subcontractss that are often geograpbically dispersed.
Processes which are designed 10 support network-based collaborative development provide measurement ili
and historical information which can be used to improve the processes and provics lower risk, higher quality
strategies for product development. Often, all or partions of the defined process are provided to the subcontractors.

Process activities are often performed by tools, many of which are purchased from vendors. By establishing the
interface definitions for the product transformations associated with the activities of a defined process, it 15 possible
to be able to identify new or improved tooling which can be added to or substituted for existing capatalities.

Lastly, by utilizing 2 defined process, the project can track the development progress more accurately and be able to
identify potential risks earlier. This provides the customer with better understanding of the project develupment
through accurate management and engineering data. A defined process also includes a process for change
management so that effects of proposed changes can be evaluated accurately and quickly.
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PROCESS CONCEPTS »
SW DEVELOPMENT PROCESS SCENARIQ

Consider a simple software development and support
organization which has received a requirements
change and wishes to modify an existing product to
conform to the new requirements.

Develop a defined process which specifies the
proceses needed to coordinate changes to the desic
the coding, and testing of a module resulting from a
requirement change request.

A portion of the Sixth international Software
Process Working Group (ISPW-6) sample problem. PrecasyKing/VG?

Slide 7: Title: Software Development Process Scenario

In order to provide a focus for discussing a defined process, let us consider an example which has been used by the
process community to examine the adequacy of a process formalism to represent some of the requirements for a
vigble process-driven environment. The example was developed around several process issues including:

« multiple levels of abstraction

« sequencing, constraints on sequencing, iterative and concurrent activities, looping
« decision points

« feedback

* cTeative activities

+ object management, structure, attributes and interreladionships
» organizational responsibilities

+ communication mechanisms

* Process measurements

« human and tool enactment

» professional judgemeat or discretion

« tempora; aspects including versioning and scheduling

« planned and optional sequencing between activities

« pre- and post-conditions on activities

» project management and tracking of progress
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PROCESS CONCEPTS
ACTIVITY GRAPH FOR EXAMPLE
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Slide 8: Tite: Activity Flow for Example

The example scenario identifies a typical organization involving management, software designers and programmers,
and testers. In addition there is a requirements change board and a configuration management activity. For
simplification, the activities primarily related to the support project are identified in this activity graph.

The support project manager is primarily involved with the scheduling and assigament of tasks 1o the project team.
The manager also monitors the development activities. Softwzre designers are involved with the Modify Design and
Review Design activities, programmers with Modify Code, and Test Engineers with Modify Test Plans, Modify Unit
Test Package, and Test Unit. The activity boxes aligned vertically can all be performed concurrently according to
the example. Some proposed changes may not involve a design modification so that they could progress while other
changes causing design modification are incorporated in the design. As a result of testing, there may be changes that
need 10 be made 1o the test plans that are independent of the design and code. However the Unit Test Package must
be modified based on the final versions of the design, code and test plans. Lastly, several steps involved potential
iteration before final approval is achieved

Each of the activities identified in this activity graph themselves represent processes which are interconnected to

define the project's defined process. Each of the activities can have both pre- and post-conditions that must be met

before progress can continue. For instance, suppose the Support Organization has decided that the Modify Code

activity carmot begin until notice from the Modify Design activity is received indicating which parts of the software
product are not afTected by a design modification. This is a policy that becomes a pre-condition for starting the

Modify Code activity and a post-condition for 2 Change Analysis step within the Modify Design activity. Other

policies and conditions can be imposed based on the goals and policies of both the Suppont Project and the other
stake-holders as indicated earlier. °
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USER ROLE HIERARCHY
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Slide 9: Tite: User Role Hierarchy

ProcesiKiag/VGP

Clearly in a large software development project, there are numerous activities that are often performed by specialists
in the related domains. Our approach in the STARS view is to identify specific user roles and determine the products
and activities with which they interface. These roles are described :brough Entity-Relationship models to more
accurately represent the role activities. The roles have been grouped into a class hierarchy in order to relate users to
related organizatonal activities. Depending on the size of the project, one person may have several roles to fill or
only a portion of the role identified in the hierarchy. The approach to establishing the processes and activities for a
SEE are centered on the roles of the users of the SEE. The illustrations in the remainder of this presentation take
views associated with different roles.
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PROCESS DRIVEN DEVELOPMENT
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Slide 10: Title: Process Driven Development

To summarize a process-driven development, the process is defined vsing process examples maintained in a process
asset repository and adapted to the requirements of the project and preduct. This process drives the creation of a
plan and the scheduling of resource usage consistent with the execution environment. The instantiated process is then
installed in a SEE t0 achieve a process-driven envirooment. As the process is used, measurements are periodically
collected to assist in the monitoring of the development progress and (0 evaluate the effectiveness of the process.
Analysis of the data from process usage may result in improved prmcess definitions which are then deployed to be
scheduled, installed, used, and monitared for further improvements.

During the remainder of this preseatation, various user roles will help focus on portions of the process-driven
develooment in order to understand some of the concepts involved.

Up to this point the need to have a defined process for software development that is practiced has been stressed.
Many of the activities of software development are performed using computers. By instantiating the defined process
activities within the environment, mamny of the tedious tasks such as monitoring progress can be automated. The
execution of the plan under the control of the defined process using the automated techniques for monitoring forms
the basis for a process-drivet eavironment.
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PROCESS DRIVEN DEVELOPMENT
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Slide 11: Title: Process Driven Developinent (Planning)

The concepts of this process driven environment can be pictorially represented in more detail. Let us first look at
the details involved in taking a defined process model and developing an instantiated defined process which is
scheduled, installed, and used. As the process is enacted, process monitoring accumulates intormation about the
processes and products.

This chart expands part of the definjtion, scheduling, and process monitoring activities. The acuvities identified are
the primary responsibilities associated with the Project Manager's role.

The project manager is responsible for taking existing defined process models, tailoring and adapting them to the
project needs, establishing a plan, allocating resources to establish a schedule, and mounitoring the developmem for

conformance with the pian. Rzphmmgmnesoocmwhenchmguordm‘aunummmed.
improvement occurs through of analysis of process history and new ideas resuiting from process use.
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SOFTWARE PROCESS MANAGEMENT

PROCESS MODEL-»-Defines HOW a process is to be performed
PROJECT DATA-»Defines WHAT is manipulated by process.
PROJECT PLAN->Instantiates the 5#OW and WHAT.

PROJECT RESOURCES-+Defines WHO (role) is to perform a process

and WHERE a process is to be performed.

PROJECT DURATIONS AND SCHEDULES-®Define WHEN parts of the
process are performed.

SCHEDULED FLAN WITH RESOURCES#®Combines HOW, WHAT, WHO,
WHEN, and WHERE.

SCHEDULED PLAN
with MONITORING Methods

and ENACTMENT mechanisms —  SOFTWARE PROCESS MANAGEMENT

Adepted fom BIMALOCKHEED/SAIC STARS work, Precaw Kng'VG 12 e

Slide 12: Title: Software Process Management

Software process management can be simplistically described in terms of the following concepts. A process model
in the most general sense defines Aow a process is 10 be performed. It contains prototypical sequences of tasks that
must be dooe in arder 1o accomplish desired goals. A plan is defined to be the instantiated and elaborated
information produced by combining process model and project specific data. A process model provides the
framework for producing plans that can be replicated for specific software development projects. It does not,
however, provide the detail necessary for individuals 1o perform specific tasks to produce specific products of 2
desired quality for a specific cost or in a defined time frame. Process model infarmation must be combined with
project-specific information to create a detailed plan that includes the cost, schedule, and quality requirements. This

project specific information includes data on what is to be built, whAo is available to perform the work, and where
the work is 10 be performed. Schedules based an estimated durations of tasks and available resources provide data as
10 when tasks may be started and completed. Combining the project-specific information with the process model
dana concerning Aow, provides the basis for conventional project management planning. If this informarion is
combined with antomated techniques for monitoring and sapporting some of the tasks that individuals must perform
in the execution of the pian, then it may form the kernel of a software process management system. The degree o
which the software process management system automatically supports and manitars the ongoing process is, in par,
determined by the process model.
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Slide 13: Title: Software Process Management System (SPMS)

As an example of an early STARS point solution consider the Software Process Management System developed as a
STARSBreak:hmum' gh Initiative and adopted as part of the IBM STARS strategy for incowporation within the STARS
process solutions.

« Focuses on the activities associated with Slide 11.
« Covered in more detail in Session "Software Process Maaagement”
« llustrated by the SPMS Demonstration in the exhibit hall
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PROCESS DRIVEN DEVELOPMENT
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Slide 14: Title: Process Driven Development (Enactmeat)

Now let's focus on the programmers, sofltware engineers and other users of a process driven development that are
directly related to the enactment of the defined process. The enactment concepts of this process driven environment
can be pictorially represented in more detail. This chart expands the enactment and monitoring activities. It focuses
primarily on ths activities associated with the enginesrs and developers of the project products.

As examples of STARS point solutions, two different strategies have been examined for process enactment. The first
of these involves attaching actions to the pre- and post-operations of activities to notify and control the behavior of the
SEE. The second involves monitoring activities in the ervironment and presenting to each user the approoriate

current view of the development so that the user may select the next activity from choices which are appropriate to the
user's role.
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S'ide 15: Title: Control Point Process Enactment

The first type of enactment involves some fundamental interaction with the environment framework. Various
functions are available for invocation in order to perform the activities related to the process. These include editors,
compilers, browsers, and function evaluators. An underlying assumption about this type of enactment is that every
operation is performed utilizing a function model which has an entry event and an exit event associated with the body
of the funcion. A history of the events is maintained and the events can trigger actons which are called control
points. Further information regarding control points is provided in the short extract from the Process Operation
Concepts Document entitled Process Concepts Scenarios, available in the lituratgre for this tack.

Associated with a control point is an enable/disable parameter which can be dypamically set during execution. A
condition based on process and product state variables which are maintained in a persistent store is also associated
with the control point. If the control point is enabled and the condition is true then the body of the control point is
enacted. Conirol points are themseives functions so that they have the events and body to express the desired
behavior.

Another factor that affects enacmment is related to policies that are enforced relative to the specific behavior desired.
For instance, an Ada design process may have a policy such as 'only individuals with S years of Ada coding
experience are allowed to perform this activity’. To determine the truth of this policy, it is necessary to determine
who is enacting the activity, what are the qualifications of the user and whether or not the user's qualifications meet
the requirements of the policy.

Once the policies are determined to be satisfied, the enactment of the activity can occur. In this view, both humans
and 1ools can be the enactment agents for the activity. Tool invocation occurs through the normal scheduler in the

Oenvimnman. If a human is the agent, the person must be notified about what is expected to be done and why. This
is accomplished through an Activaltem. The Actionltem message is seat to the user with appropriate instructions for
accomplishing the activity.
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PROCESS CONCEPTS
PROCESS USER NOTIFICATION

PROCESS EVENT: ChangeRequest
ACTIVITY: ReviewChangeRequest

CHANGE Becsuse s ChangeRequest is attached 1o 8 Requirement
( Change Approved ond the ChangeRequest has been approved, the
s jected BOARD RequirementChange event triggers the
et & e, RespondToRsquirementChange activity snd Actionitem.

PROCESS EVENT: RequirsmentChange

ACTIVITY: RuspondToRequirementChange
A ChangoRequaest hes besn posted on the Requi below.
Your task (listed beiow) Iwe an action to respond to i
VIEW: 7 ChangeRequest
I Requirement
Task SOFTWARE

ACTION ITEM: MANAGER
You should examine the ChangeRequest and mark R sither
‘ReadAndAccepted or ‘ReadAndRejected.

;/Mmﬂ (implementChange)
Y ReedAndRejectsd (Explanation Required)
" commit [} taskinfo {7 help

N

~
o

Adepwd from STARS Bosing/Hormywal work, Precesy KingiVG 16

Slide 16: Title: Process User Notification

Assuming a series of Actionltems have resulted from development activities, how would the user interface appear?
To facilitate navigating through the Actionltem messages, an Actionliem Browser has been developed which forms
the primary user interface. When a user logs into the system, the user may select the Actionltem Browser to inspect
activities that have been assigned 10 the user. Thus the user's view of the system is often through the Actionltem
Browser.

Retming to the example described in Slides 7 and 8, consider that a request to change a requirement bas just been
processed by the Change Board and the Change Approved action has been selected. As part of the completion of this
action, an Actionltem is created for the Software Manager to respond 10 the change request. As a result, the action
item illustrated is sent to the manager. The Actionltem Browser allows information related to the Actionltem to be
identified and collected so that the manager can review any information before making a decision about the
mvolved in the change or the tasks involved processing the change. At any time the manager may obtain context
sensitive help, review options defined for the manager's task or commit the chosen action.

This action item has identified two actions that can be taken by the manager. The manager may accept the change
request and trigger the activities necessary (o implement the change or can reject the change which will cause a post-
condition to ask for an explanation.

This enactment mechanism has been developed into a STARS point solution and is being demonstrated at this
conference by the Boeing/Honeywell STARS team,
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PROCESS CONCEPTS
ROLE-BASED PROCESS ENACTMENT

An object-based approach is used to record and enact a METHOD which is:
« a model or description of RCLES,
+ ACYIVITIES that constitute the work-flow process that must be completed by sach role,
+ APPLICATIONS that must be Invoked within the activities, and
+ DATA that must he manipulated.

PROCESS METHOD REPRESENTATION
DEVELOPMENT - Role, Activity, Data Use and __ vrr
AND MODIFICATION Application invocation = o=
]
Y
SE ASSISTANT
PROCESS METHOD REPRESENTATIOR™ w:-
ENACTMENT N
METHOD EXECUTION
/\
DATABASES ;|
Adapnd froM BBM STARS work, Procass KingVG17

Slide 17: Title: Role-Based Process Enactment

The second mechanism of process enactment is based on guidance provided in a role-sensitive context. Many
methodologies associated with software development identify the activities associated with different user roles
associated with the methodology. These defined activities can be incorporated into a process definition which
supports the methodology and can be organized around the associated roles. In terms of Role-Based Process
Enactment, the role specific subprocess is called a method. The method describes the activities, applications, and
data that are associated with the role. The method is then instantiated in the environment along with process
monitoring capabilities to enable user process guidance. When a user logs into the system, the user is assigned o a
role. The user may change roles if he has proper authority. The steps in the enactment of the process are selected by
the user until the task is completed.

This mechanism is being demonstrated by the STARS IBM. team as the Cleanroom Engineering Process Assistant
(CEPA). It is discussed in more detail in the Software Process Management presentation later in this track.
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PROCESS CONCEPTS
SE MANAGER ROLE ENACTMENT VIEW

@ UPDATE SCHEDWLE

@ ASSIGN PROJECT STAFF TO TEAMS

Adapted fom BM STARS work,

Procesy KingtVG 18

Slide 18: Title: Software Engineering Manager Enactment View
Briefly, the available activities that can be perfarmed by the user are presented through a graphical interface. The

user selects an activity which results in either a subprocess activity of selecting from specific s. bactivities or results
in direct invocation of applications, tailored to the specific needs of the user and current statue o the project.
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PROCESS CONCEPTS

PROCESS DRIVEN DEVELOPMENT
(Process Engineering)

Customer Standarde
and

Important Roles: !
Process Manager . :
-Project Manager

-Repository Specialist .

PrecasuKing/VG19

Slide 19:  Title: Process Driven Development (Process Engineering)

So far we have focused on project managers and the programmers, software engineers and other users of a process
driven development. An important part of a process-driven environment is the creation and modification of process
definitions and models. STARS has identified this as the process engineering role. The process engineering concepts
of the eavironment can be pictorially represented in more detail. This chart expands the definition activity and
focuses primarily on the activities associated with the process engineers who create and adapt process assets, process
models and tailor the process models for use by a project.

The development of process assets is the focus of the Process Asset Library presentation in this track. The
development of process models has been investigzted using two different approaches. The IBM/SAIC SPMS
prototype previously discussed in slide 13 and part of the Software Process Management presentation incorporates
composition of process models from process assets. A second approach involves developing a behavior model of the
processes using approzches similar 10 system engineering concept development or software engineering CASE
design.
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PROCESS CONCEPTS

PROCESS MODELING &
DESIGN CAPABILITY

E R BT

Portions adapied from international Software Sysms Inc. work,

Slide 20: Title: Process Composition

The details associated with this approach are documented in a short extract from the draft Process Operational
Concepts Document entitled, Process Concepts Scenarios svailable in the lLituramre for this track.
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PROCESS CONCEPTS

PROCESS ENGINEERING
ACTIVITY INTEGRATION

Poriors adepted rem inemationsl Scfwere Sysiems inc. wark, Provusy Cngl VP2

Slide 21: Title: Process Engineering Activity Integration

Process engineering activities are interrelated with many other activities in the SEE. As an integration point for the
activities of all the STARS participants, process engincering tries to compose a defined process which is used, measured
and evolved so that higher quality products can be predictably developed. STARS is developing three instances of SEEs.
Each of these SEEs must be able to enact the defined processes selected by the project for development of a software
systemn. Individually, each environment performs similar activides. Corporately, the eavironments utilize assets and
contribute process assets to a comoon Process Asset Litrary. The intent is to develop process support capabilities that
can be instantiated on each of the instances of the SEE. This provides coordination between each of the programs and a
combined value-added contribution which exceeds each participants individual contribution.
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PROCESS CONCEPTS
PROCESS DRIVEN DEVELOPMENT

Slide: 22 Title: Process Driven Development
Tying al! of the parts together, the hiy . level pictorial view of a process-driven environment is obtained.

What will STARS accoplish?

¢ Early Point Sohxtions

« Risk reduction activities = wderstand complexity

« Planned product evonnion and incorporation into the SEE
Tailorable process assets
« Concepts tested on demonstration project and refined
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STARS 91
Process Asset Library

(412) 268-7624
jwolesi 2

Abstract

Based on the results of Software Engineering Institute (SEI)
assessments, the state of software engineering practice is immature.
As a consequence, software cost and schedule are largely unpredictable
and quality is lacking. The software process provides an important
leverage point from which to address software productivity and quality.
To mature and improve the software process will require the use of
defined processes as standard software engineering practice.

One way to leverage this capability (defined processes) into
widespread practice is to make tailorable, adaptable examples of
experience-tested software processs; readily available. In
collaboration with the STARS prime contractors, the SEI is lcading a
joint effort to develop a library of reusable software engineering
processes. Together, the SEI and STARS prime contractors will
demonstrate the benefits of reusable process assets within the STARS
process-centered environments.

This presentation provides an overview of the effort to develop the asset

library, and initial results of a recent STARS/SEI workshop on process
asset library concepts.
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Process Asset Library
Outline

Motivation, Objectives, and Approach
Initial Resuits

Future Direction

Opportuaity to Participate
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Process Asset Library
Process Driven Development @
Project/Product Process
Context Asseis
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and Install
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Process Asset Library
Motivation for Process Improvement

Software product quality is determined by
the quality of the people, processer, and
technology involved in its production.

PEOPLE  TECHNOLOGY

The state of snftware engineering practice is largely ad-boe.

The software process is an important leverage point from which
to address software product quality and productivity issues.

/4"“;\\‘

Processes are improved through focused Define
evolutionary cycles. Evaluate Use
Measure

Establishing the use of defined processes as standard software
engineering practice is a prerequisite for improvement.

PrmmssPomps Aot LAvwryhar Vs

Many software organizations are facing the critical challenge of
developing quality software in a reliable and predictable manner.
People, technology, and process are the three leverage points that
organizations have to meet this critical challenge.

People are currently our most important resource. Personnel/team 9
capability is the most significant cost driver in software development .

But even the best people require the infrastructure provided by a

disciplined process in order to do their work.

Technology has, and will continus to enable, the development of better
quality software products. But the effective use of technology requires
that technology be woven into the fabric of the software process.

Based on the results of SEI assessments, the state of the practice is
largeiy ad-hoc. There is little process discipline, and low process fidelity
(adherence to defined process).

Process has been proven to be a very effective quslity leverage point in
other indurtries, and early resuit from software process improvement
efforts have demonstrated comparable benefits. Product defects are
halved or better, return on investment is on the orderof 7 to 1.

Because many organizations have the most trouble defining and
executing the steps that transform user needs into & software proguct
(i.e. the software process), focusing on installing a defined process can
provide substantial benefit while maximizing the effectiveness of
existing technology and people.

To improve, an organization must get defined processes into practice,

then begin the measurement and evaluation cycle that leads to ]
continuous process improvement.
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Process Asset Library
Motivation for Process Asset Library @

The transition from ad-hoc practices o process-driven
development is challenging.

Activities include:
» identifying and evaluating practices
¢ defining and documenting a software process
« initial piloting/testing of the software process
« tailoring/adapting a software process
¢ creating a process-oriented organizational culture

Making tailorable, adaptable examples of software processes
readily available will facilitate the transition to process-driven
development

Demonstrating benefits of process-driven development will
accelerate adoption

Establishing the uss of defined process as a standard software
engineering practice is difficult and expensive. There are many
challenging activities, including:

* identifying and evaluating practices

¢ defining and documenting an effective software process including a
process framework, process models, standards, templatas, guidebooks
and training

¢ piloting or testing the process to ensure usability and applicability

¢ creating an organizational culture that is based on a disciplined
approach

One strategy that reduces the risk of meeting this organizational

challenge is to:

¢ undertake at the national level a risk reducing exercise that will make
available experience-tested models and examples of software process, and
supporting materials that facilitate transition

« and demonstrate, through application, the benefits of this approach to
convince others to take the risk

By establishing and applying a library of reusable process assets, this
joint STARS/SEI effort can accelerate the adoption of defined processes
as a standard software engineering practice, ang thereby meet its
mission objectives with respect to process-driven development
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Process Asset Library
Joint SEUSTARS Process @
Asset Library Objectives

Develop a library of reusabls, tailorable, adaptable,
experience-tested, snftware engineering processes
* to apply and evaluate the process asset library concept
* to serve as a starting point for further elaboration

Develop methods and criteria for composing project-epecific
processes from components

Demonstrate the benefits in various contexts
* variety of DoD software domains
e multiple technology bases
¢ different organizatiocal settings

Transition into widespread use

To meet this need, the SEI and STARS have undertaken this joint
activity to develop a prototype of a Process Asset Library to apply
and evaluate this "accelerate by example” transition strategy.

The work will serve as s starting point for further elaboration and
refinement, guided by the evaluation of this initial application.

This effort will include the collection, cataloguing, analysis,
partitioning, distillation, and svnthesis of software processes
submitted by industry, government, and academic organizations.

Other processes, methods, and criteria will be developed to scoport
the composition, tailoring, adaptation, installation, ard evolution of
the library's process assets.

The SEI and STARS will partiripate in the use of the PAL on STARS
demonstration projects in order to demonstrate the benefits of this
approach.

As the library and methods mature, an effort to transition this
approach into widespread use will be undertaken.
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Process Asset Library
Participants in PAL Task @

Software Engineering Institute (SEI) - focal point for
coordination, development, support, and transition of the library

Software Technology for Adaptable Relizlie Systems (STARS)
program provides:
» technology required to suppo:t development
and continuing evolution of library
* access to demonstration projects for testing
¢ senior professionals to support development

SElindustry will collaborate to provide experience-tested process
source material

Process Definition Advisory Group provides for broad
participation from community

To be successful, an effort of this type requires broad participation.
Msny varied capabilities must be assembled and applied to the

task. STARS and SEI working together have the combined
organizational characteristics required

The SET's mission, and »n-going work in the process area,
including process capability maturity modeling, process
assessment and evaluation, and process definition, metrics and
improvement work play an important role in this task. The SElis
therefore well-positioned to serve as a focal point for the
coordination, development, support, and transition activities

The STARS mission in the shift to megaprogramming, especially
its focus on process and supporting technology provide a capability
for maturing the required techrslogy base and providing access to
pilot projects for testing.

The SEI and industry will collaborate to make available the
experience-tested processes that will be used as source material for
the library

The Process Definition Advisory Group will provide the broad

community participation that will be necessary to evaluate and
transition the library, in order to achieve success.
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Procees Asset Library
Process Definition Advisory Group

Purpose of the Process Definition Advisory Group (PDAG)
¢ ensure broad participation
¢ provide a forvm to define and debate issues
¢ refine objectives and evolve requirements
¢ review products

Participants include leading professionals from industry,
government, and academia
Level of involvement

o forty to fifty participants
* two meetings per year
Initial meeting
» PDAG Workshop; October 1.3, 1991; Pittsburgh, PA
* topics of discussion include: usage scenarios, process
architecture, and procees asset types and instances
¢ summary report available by January, 1992

Svmmm P At Lowuwy/puns v

The Process Definition Advisory Group (PJAG) was convened to
ensure broad participation in the Process Asset Library (PAL) effort,

and to provide a forum for defining and debating issues related to
the task

The PDAG also participates in the refinemen: and evolution of
objectives and requirements for the PAL, and in prcduct review

Over fifty people were invited to the the first meeting, forty
attended. Response to the first meeting justifies the crration of a
PDAG correspondents mailing list. These members will receive

copies of the PDAG meeting summary reports, and are invited to
provide feedback.

The initial meeting was held on October 1 to 3, at the Holiday Inn,
Pittsburgh, PA

This meeting was conducted as a workshop, to define issues,
objectives, and requirements in three areas:

¢ PAL usage scenarios

¢ Process/PAL architectural concepts

¢ Process asset types and instances
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Process Asset Library
Process Definition Advisory Group @
Participants

Participants list from October 1-3, 1991 PDAG Workshop

Dr. James W. Armi GTZ * Mr. Jamas B King Besing Deflense & Space G

M. Paul C. Arnoid; PSD ¢ h&mcbm- mx"c«m g

Dr. Robert Balser Ink o Sei }: Mr. Herb Kreanar, SAKC

Dr. Roger Bate; Temns lnstroments © Ma Ann B. Marmer-Squires; TRW

Dr. William Curtic;_Seftwere Enginesring Institote Mr. Kenpeth A Means: Taxss lostroments

Ma, Betty Damel; Saft x ing Dr.wlﬂ:lw Texas instrumaents *

Mr. Jarry T. Deland: Unisys Deaflenss Systans Kanneth Y. Ns AT&T‘

M. Rechard J, Drake: (B M. Timelry G. Exgio

Mr. Wiltiass 2 Et; [BM F'SD Drlaa-’mUquCabkrm.hu

zm;dr Seftwnre Enginearing Institute tmwwwmmm-
. Jobn Peruman: Solware Engineering Institute . Rebert Park; Seftwure Enginsering Institate

Ms. Julia L. Gals; Software L. ing Ms. Maria B Powde; TRW

Ma. Linda P, Gates: Sel 1 \ng L ¢  Mr. Richard W. ip [BM Corpera

Mz. Hal Bart; TRW Dr. Jarry R Pxten; Umsys Defanse Systems *

Dr. Denssis Heinbi Trxiversity of Colared Dr. H. Distar Rombuch; Professer

Dr..hglﬂ.!hh-.-lu Seftware Eagiteanng Institnie :;Msim. ngsmnnzamm

Mark D. KEasurne: Besing Asrespace and Electrenics * . Rovald R Wilis; Hoghes Aircralt Comspazry

Dr. Mare L Eallner; Soft E | ¢  Mr. Jamas V. Withey, S Ergi ng L

Jebn Kimdall; Heoeywsll

* Membar of the joint SEI/STARS Process Assst Library task
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Process Asset Library
Process Asset Library Task Plan @

The PAL task is one of seven elements of the STARS Process effort
planned through October of 1995. These elements are:

¢ Coordination and planning

* Process definition technology

* Process asset library

* Process enactment technology

¢ Integration and test

* Demonstration project support

* Technology transition

STARS technology is being evolved by experimenting with point
solutions, then integrating and maturing these through early use
and application. An iterative development model supports this
evolution

The PAL effort will also be done iteratively, producing several
iterations or increments. Each increment will consist of four
product engineering activities:

¢ Product definition

¢ Product design

* Product development

* Test and integration

PDAG meetings at regular intervals will provide guidance to the
development effort, and review of the work products.

Though depicted here as four equal-length phases of six months

each, later increments may be longer resulting in fewer
increments.
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Process Asset Library
Summary of October 1-3 @
PDAG Workshop results

Focus
* long-term and short-term usage scenarios
e process and PAL architectural concepts
¢+ asset iypes and instances

Results
¢ 100+ page summary report
* a variety of usaZe scenarios
* examples of architectural concepts
* 2 "mind-map” of process asset library concepts

Py Pemms Aung LADarypm:

The PDAG workshop of October 1-3 produced a large quantity of’
information that will contribute to the development of the PAL. -

The workshop focused on PAL long-term and short-term usage
scenarios, architectural concepts, and components or asset types and
their instances

Results were impressive and are beyond the scope of this
presentation, but highlights include:

¢ 100+ page summary report covering output from each of
six discussion groups

 a variety of usage scenarios for various roles and functions

e examples of architectural concepts from other disciplines
and the application of these concepts to PAL or process
architecture

¢ 2 "mind-map” containing properties, functions, and
asset types for a process asset library

The summary report will contain all of the workshop products. To
provide some insight into the contents, this section of the
presentation will featurc summaries and examples of the work
products of the PDAG discussion groups .
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Process Assst Library
Process Asset Library Properties @

Decived from experisnce-tested process models to reduce
adoption risk

Supports the composition of gffective project-specific processes
from components

Has well-defined architecture and framework that guide
asset creation and composition

Includes process selection, tailoring, and adaptation guidelines
and processes

Encourages process fidelity and improvement against qaality
objectives

Facilitates measurement, evaluation, and evolution of its
contents

PoumniPangs Ant LAsarypun. VXL

The following represent properties of the PAL derived from the
workshop discussion which were captured on video tape.

The workshop participants agreed that the PAL should contain
examples of experience-tested process in order to reduce adoption
risk,

Also, the PAL needs to support the compositioa of effective processes
form its component parts. In other words, it should make it easier
to produce a usable, applicable process that promotes product
quality objectives.

This property is facilitated by the process architecture and
framework such that these guide the compositior. process to yield
effective processes and effective assets.

The PAL needs to include its own processes for the selection,
tailoring, and adaptation of assets. Guidelines or criteria that drive
these processes should also be included.

The PAL must support the achievement of the key motivators such
as process fidelity and process improvement

Finally, the PAL should facilitate the measurement, evaluation, and
evolution or improvement of the assets it contains.
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Process Asset Library
Process Asset Library Concepts @

. proeeu engineers
* project mansagers
* software ongmm- and
other process participants

PAL context
s national, organizational, and project
* library support mechanisms
¢ PAL+ includes scope mechanism,
support, guidance, contents

PAL PAL assets include:
b . Process activities, artifacts, agents,
ro
¢ relationships between components
* metrics and measurement processes
¢ historical data

PP ot Liwnrypu LY

Several interesting concepts emerged from the PDAG workshop.
Some provided confirmation of existing PAL concepts, others provide
fresh insight into the near and long term possibilities.

A commonly shared view among most participants was the primary
users or roles that need to be supported. These inctude personnel
from an organizations Software Engineering Process Group, referred
to as process engineers. Project managers will also make use of a
PAL as their role expands to include process management
responsibilities. And it was felt that other users such as software

engineers and other participants might need to have access to the
PAL

Several contexts were discussed. The notion of the PAL as a
national, organizational, and project Lbrary of assets was explored.
The underlying technology such as library mechanisms also received
some attention. Finally to help distinguish some of these dimensions
as well as others, the term PAL+ has been coined as an overarching
term. Dimensions inside PAL+ include scope, mechanisms, support
tools, guidance and training, and the contents of a library.

Examples of assets to be found in the library include activities,

artifacts, agents, roles, relationships between components, metric
and measurement processes, and historical data,
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Process Assst Library
Example Usage Scenario @
Process Definition and Installation!
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Process Asset Library
Futuare Direction @
Next Steps

e refine conceptual view of PAL

¢ design "build-to” templates for components
e construct components

¢ integrate and test against usage scenarios
* hold broad review (PDAG - 4/92)

Near-term results
* PDAG Workshop Summary Beport January ‘92
« Process Asset Library prototype April '92

Pongmt/Pommm At LimuryjoniR §
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Near-term future direction includes the analysis of the October
PDAG workshop to establish additional requirements, synthesize
usage scenarios and architectural concepts to refine the conceptual
and structural models of the PAL.

Subsequently, "build-to” templates for component types will be
designed, and then populated with instances of process from the
evolving archive of experience-tested processes.

The components will be integrated and tested against the usage
scenarios and presented for review at the next PDAG workshop
tentatively planned for April ‘92,

Near-term results include:

¢ PDAG Summary Report from the October PDAG Workshop

* Process Asset Library prototype for the April '92 PDAG
Workshop
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Drocess Asset Library
Opportunity for Participation @

SEI in conjunction with STARS is providing additional
opportunities for participation for your organization

Process Definition Advisory Group participant
¢ attend PDAG wo
o participate in PDAG correspondence group
¢ receive PDAG workshop summary reports

Process Asset Library contributor
 provide exemplary process
« participate in development as STARS or SEI affiliate
* support development as alpha/beta user

PP fevs LisppinsVin &

To further encourage broad participation in this activity, the SEl in
conjunction with STARS is providing additional opportunities for
participation for your organization as:

¢ Process Definition Advisory Group participant

* Process Asset Library contributor

Please complete the following form, indicating your desired
participation and mail or FAX to:

Jim Over

Software Engineering Instituts
Carnegie Mellon University
Pittsburgh, PA 15213.3890
FAX (412) 268-5758

or send e-mail to: jwo@seicmu.edu

Name

)

Addros%
&

Phone | rFax |
net
L i Y
(] PDAG participant [ PAL contributor
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EXPERIMENT IN
PROCESS DEFINITION AND REPRESENTATION

Carol Diane Klingler

TRW

4 December 1991
(703)-876-8573
klingler@trwacs.fp.trw.com

Process Definision/ K inglamVG1

This presentation will explain the reasons for defining a process and show some examples of a few of the many
di{Terent notations that can be used for representing this process definition.

61




EXPERIMENT IN PROCESS DEFINITION
OUTLINE

« Introduction to process definition and representation

» Process definition achievements

« Experiment i1 process definition and representation

- Process definition experiment goals

- Four candidate representations of " Analyze Asset" process
Results of the experiment

- Experiment comparison of process notations

- Experiment lessons learned about process definitior.

- Experiment conclusions

Precess Defcion Kling tartVG2 @

In this presentation, we first introduce the topic of process definition and representation. We then mention the process
definiton achievements that have involved the STARS project. The remainder of the briefing examines one particular
process experiment carried out by TRW for STARS. The goals of the experiment are shown and the example proccss
that was examined is outlincd. A small portion of the process definition is shown in four diffcrent candidate notations.
Al the cnd of the prescniation, we present a comparison of the candidate notations, the lessons lcamced in the experiment
about process definition, and the conclusions thal we made from the experiment,
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EXPERIMENT IN PROCESS DEFINITION
INTRODUCTION:
PROCESS DRIVEN DEVELOPMENT

, [
Project/Product \\s | Process
Context ﬁ Assets
|_ Define =~
Plannil;f}' Y  Evolve Execution
fii =
b X 2
1 \\ =

' Monitor and
Measnr_e

Schedule
and Install

1

Adapted trom Software Procuctivity Consontum work,

Prevess Definision KlinglanVG3

To create quality software, we nced 0 improve our software development process. Before a process can be improved, it
must first be studied. To study a process, it must first be defined. This figure shows where process definition fits into
the process driven development lifecycle. When a project begins, the project’s software development process is defined,
within the scope of the particular project or product The process definition may include process assets found in a
Process Assct Library (PAL), tailored to mect the project needs. As process definitions are developed, they may also be
placed in the PAL for use by future projects. When the process definition is complete, the process is scheduled and
installed. The process is then used (enacted) to execute the project. As project execution continues, the process is
monitored and measured, and this data is fed back to the process evolution task in which the process definition is

improved and refined.
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EXPERIMENT IN PROCESS DEFINITION
INTRODUCTION:
REASONS FOR DEFINING A PROCESS

Assurance of product quality

Team coordination and communication
Process environments with integrated tools
Control and monitoring of process
Understanding and insight into pi ocess

These different reasons for defining a process give rise to different types of
process representation languages. '

Process Definitiory Kins VG4

A process must first be defined in order 1o be studied and improved. This slide shows same of the reasons for defining a
process. The main reason for defining a process is to study and improve the process 10 ensure the quality of the product
that is created by the process. Another goal is 1o facilitate coordination and communication between tcam members
carrying out the process, such as managers, software engincers, quality assurance, configuration managers, testers, cic.
Another reason to define a prozess is 1o develop a machine-cnactable process definition, which can be used 10 crcate a
process environment with integrated tools 1o support the software engineers. A goal at the oppositc extreme of the
spectrum is the goal of controlling and monitoring the process to "lay down the rules” for how the process is carricd
out by the software engineers. The integrated support environment and control goals are two extremes that must be
carefully balanced to allow software cngineers the freedom o be creative while still allowing project management to
control the overall process. Another rcason for Jefining a process is 10 provide understanding and insight into the
process, [or the research aim of studying the process itself. These different reasons for defining a process give rise 1o
many different notations that are used to represent a process definition. The different notations are not mutually
exclusive. A combination of notations may be used, tailored to {it the project goals.
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EXPERIMENT IN PROCESS DEFINITION

INTRODUCTION: REFERENCE MODEL IFOR

PRCCESS REPRESENTATION

DARPA

Layer || Syntax Scemantics Example User
| Notations
Organizational  {Informal Informal English Soltware
Engincers
and Project
Manager
Architectural Semi-Fornal | Informal Data Flow  [Project
Diagram Manager
Design Formal Formal - MYVP-L Process
Opcrational Engincers
Program Formal Formal - APPL/A Process
Operational Engincers
Enactinent 1 Formal Formal Mauachine Muachine
| Code

Prewoss Urfostrm K limgleriVe;§

A process is defined by representing it in onc or more notations. There is no one correct notation to use. Different
notations may be used, at different levels of abstraction, depending on the reasons the process is being defined and the
level of detail necded. This chart shows a reference model for process representation developed by STARS. This
reference model serves as a means for talking about processes at various levels of detail, and as a focal point for
discussing representations which are more appropriate for specific levels. For cxarmnple, at the organizational layer, a
process’s requirements may be specifiea in English, with informal syntax and semantics. Once analyzed, these
requirements may be translated into an architecture in a graphical or hybrid graphical/iexwal notation, such as Data
Flow Diagrams. At the architcctural layer, notations have a scmi-lormal defined syntax, whizh can be tailored to the
nceds of the panticular process definition activity. Below the architectural layer, at the design layer, a textual
represcrtation lenguage is used, such as MVP-L. This is the layer in which process engincers formally define the
process 10 a potation with a formal syntax and {ormal semanucs. Notations at this laycr may be transtated from the
notation(s) used at the architcctural layer. Below the design layer, at the program layer, the process is coded in a
notation at a level of dewil sufficicnt for encztment on a machine. Again the notation may be partiatly or fully
translaied from the notation(s) at the layers above. The lowest layer is the ecnactment layer, in which the process code
is run on the machine. These process representation layers do not portray concrete, absolute boundaries for process
definition activities. A specific process notation may be appropriate at more than one layer. Process represcentations in
any layer may be enacted by humans. Lee Osterweil, in a paper entitled "Software Processes are Software Too”,
suggests that the development of process representations shou!d follow a paradigm similar to development of a
z2nvenuonal software product, and will include activities such as requirements analvsis, high-l=vel design, low-level
“=51:1, and coding. These activities correspond to the organizational, arcuitectural, desizn and program layers of the
refzicnce model. Osterweil continues his analogy by suggesting that the activity of building explicit, formal softwarc
1 .3<ess representations be referred 10 as process programming, and that the resulting representations by called process
programs. This is the reason why many notations suitable for use at the program layer are referred 10 a5 process
programming languages. Procsss represcatations in any layer arc usually definud by process engincers. Oncece defined,
process represenations in the architectural layer may be uscd by project managsers to gain an undersiending of the
ovcrall process architecture. Process represcntations in the organizational layer, and possibly the architccieral laver, are
usually used by the individuals carrying oul the process to guide them in their Lasks. In the design and program laycrs,
the process represenuations are used primari'y by the process ensineers who have developed them. In the cnaciment
layer, the process 1s repr-sented by machine code, which 15 uscd by the machine to enact ths process.
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EXPERIMENT IN PROCESS DEFINITION
PROCESS DEFINITION ACHIEVEMENTS

» Process Notations :
- Box Structuie Notation
- Extended ETVX
- Artifacts, Agents, and Activities (AAA) Process Formalism

« Process Definitions:
- Cleanroom Engineering Software Process

Composite Process Model

Risk-Reduction Reasoning-Based Develcpment Paradigm Tailored to C 2
Systems

Software-First System Developinent Process

Domain Analysis Process

Certification of Reusable Assets Process

Process Definucow Kling lertVCE

STARS has becn involved in many process detinition activities. We have participated in efforts invclving the use of a
number of notations used 0 define processes, for example the box structure notation, used in the Cleanroom
Engineering Software Process; Extended ETVX, used in the Software Process Management System (SPMS); and the
Antifacts, Agents, and Activitics (AAA) Process Formalism, uscd in the Policy Representation using Control Point
Process Enactment Mechanism. Prototype demonstrations of these three systems can be seen at STARS 91, and fact
sheets and other documentation is also available. STARS has also been involved in definir.g many processcs, including
the processes listed at the bottom of this chart. The remainder of this presentation discusses a STARS experiment,
performed at TRW under subcontract to UNISYS, in which a Certification of Reusable Assets process definition is
represented in a number of differcnt notations.
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EXPERIMENT IN PROCESS DEFINITION
PROCESS DEFINITION EXPERIMENT GOALS

« Learn about process definition
- Determine potential benefits of process definition
- Determine costs of process definition
- Inv ‘igate suitability of existing languages
- Recommend an approach to process definition

e Evaluate the MVP-L and APPL/A process notations

Example process: Certification of Reusable Assets Process
- Evaluate whether an asset is suitable for library inclusion
- Prepare asset for inclusion into library

- Load asset into library

Procexs Definusion K inglerVG?

Our experiment involved a casc study in process definition and representation, by a small team of individuals, We
wished 10 leam about the benefits and costs of defining a process. 'We also wished 10 investigate the suitability of
some existing notations for use by process engineers without prior familiarity with the notations. This is an imporiant
aim because much of the work on the use of process notations is being performed by the same organizations that
created the notations. We wanted 1o present an unbiastd opinion on the appropriate uses of some notations currently
cvailable. We also planned to write down our lessons leamned and recommend an approach to be used by other
organizations to define processes. We examined 18 notations used to represent a software change process, in an exercise
at the 6th International Software Process Workshop (ISPW). After careful considerations, the notations were narrowed
down t0 two, MVP-L and APPL/A. These notations were used, along with English descriptions, Dawia Flow Diagrams,
and Hicrarchy Charts, 1o represent our process definition. The Centification of Reusable Asscts process defined in the
experiment consists of evaluating whether an asset is suitable for inclusion in a reuse library, using domain analyses
and other evatuations, preparing accepted assets for inclusion in the library, and loading them into the library. The
entire process is 100 large to examine in this presentation and is highlighted in our "Process Programming Languages
Experimentation Report”. We have also produced a paper on our use of the MVP-L process representation language.
Both of these reports are available to anyone interested. In the remainder of the presentation we focus on one process
element in the Certification of Reusable Assets process, namety the process of analyzing an assct 1o produce the
evaluations used to determinc if the assct is suitable for inclusion in the particular reusc library. We show the
represcntaton of this process element definiton in four different candidaic notations, English, Data Flow Diagram,
MVP-L code, and APPL/A code. We also discuss the advantages and disadvantages of each of these notations, as
determined from our experiment. These examples will illustrate a few of the many varied methods in which a process
may be defined.
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EXPERIMENT IN PROCESS DEFINITION
CANDIDATE 1: ENGLISH DESCRIPTION OF
"ANALYZE ASSET" PROCESS

Data is collected on a submitted asset to determine if it is suitable for
inclusion in the reuse library. The data is summarized in the asset
evaluation forms, which are placed in the asset reuse folder. This data
may include ratings; size, complexity, and other metrics; deficiency,
performance, and trust test results; formal mathematical analyses; and
domain analyses. The data is collected by a Reuse Engineer, using the
asset identification form and the submitted asset, and reviewed by a
Senior Engineer.

Process Definissonw K ingien VG3

This slide coninins an English descripuion of the "Analyzc Assct” process. Anyonc involved in software development
has secn English descriptions of clements of the sofliware development process, for example, programming standards,
test procedures, and configuration management manuals. This description shows that the “Analyze Assct” process
consists of a Reuse Engineer collecting data on an assel, using the asset itself and an identification form, and placing
this data in the evaluation forms. These forms are then revicwed by a Scnior Engincer.
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EXPERIMENT IN PROCESS DEFINITION
ADVANTAGES AND DISADVANTAGES OF
ENGLISH DESCRIPTION

Advantages:

» Very high flexibility
 Very high completeness
* High understandability

Disadvantages:

» Lack of conciseness

* No machine analyzability
* No machine executability

Process Definition/ K ling lewVCP

This chart shows the advanuages and disadvantages of using English descriptions to represent a process definition, as
determined from our experiment. English descriptions of processes are very flexible; a process can be described in many
different ways in English, depending on the process definition activity's goals. The process can be completely described
in English, due to the wealth of words availabie. English words are also very easy for humans to understand, since no
special knowledge is necded. If a lot of detail is not required, a process can be easily described in a small amount of

space in an English description.

However, the English description lacks conciseness. The ambiguity of English and the lack of formal syntax and
sermantics Jcads 10 a process definition that can be interpreted differently by different people. Also the process definition
cannol be analyzed and exccuted on a maching, duc 10 the lack of formal syntax and scmantics. The lack of
analyzability makes it difficult 10 determine whether an important portica of the process is left out of the English

description.
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EXPERIMENT IN PROCESS DEFINITION
CANDIDATE 2: DATA FLOW DIAGRAM

FOR "ANALYZE ASSET" PROCESS

Submitted
Asset

Evaluation

Analyze Forms

Asset

Identification
Form

Process Defwnivioni Kingiert VG 10 @

The Duia Flow Diagram in this chart shows one possible graphical representation of the "Analyze Asset” process. This
diagram illustrates that the submiticd asset and identification form are input (0 the "Analyze Asscl” process and the
evaluation forms are produced.
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EXPERIMENT IN PROCESS DEFINITION
ADVANTAGES AND DISADVANTAGES OF
DATA FLOW DIAGRAM

'Ia
AR

Advantages:
+ Very high understandability
« High conciseness

Disadvantages:

» Low completeness

» Low flexibility

« Low machine analyzability
» No machine executability

Process DefinivomeKlinz lenVG1 |

This chart shows the adv2aages and disadvantages of using Data Flow Diagrams 1o represent a process definition, as
determined {rom our experiment. The Data Flow Diagram is very simple and easy to understand, and conscquenty a
good notation 1O u3e to cominunicate a process definition 10 project managers and participants. It is a concisc notation;
the entire "Analyze Assci” process can be represented in onc small diagram. However, there are imporant aspects of
the process that are missing; for cxampic the criteria used to determine when the process may stant and stop and the
names of the participant: in the process. There is litde flexibility in this notation. The notation allows some machine
analysis and no machine xxecution of the process. Some of the more advanced graphical notations that are used to
define processes have so-1e of the characteristics that are missing from Data Flow Diagrams but we have not yet
cxamincd these graphicai notations. We will be examining the SADT graphical notation in a follow-on experiment.
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EXPERIMENT IN PROCESS DEFINITION
CANDIDATE 3: THE MVP-L PROCESS
REPRESENTATION LANGUAGE

» Developed at University of Maryland

- Believe larger payofTs from high-level process guidance rather than
automating parts of the process

« Process modeling in-the-large
- Describe interactions
- Facilitate communication and coordination

» Language design goals
- Build descriptive models of processes, products, attributes, & resources
- Instantiate process models for specific project pians
- Provide libraries of reusable models

Process DefrusioniKlinglerVG 12

The Multi-View Process Modeling Project (MVP), at the University of Maryland, developed a rule-based language
called MVP-L. This language is one of a number of textual process representation languages that can be uscd to
represent a process at the design layer of representation. The MVP project believes that larger payofTs can be gained
from high-level process guidance rather than by automating small process elements on a computer. Therefore, MVP-L
was designed for modcling the entire process "in-the-large”. The language concentrates on deseribing the interactions
between process activitics 1o {azilitate communication and coordination between the tcam members who carry out the
process. MVP-L allows refincment and abstraction of processes, so that the entire process can be described at the
highest level and then broxen down into its components. The language contains process models which describe
aclivities carried out: product models which describe the artifacts used and created; atribute models which conain
auributes of processes and products, for example, process status; and human and ool resources, which are the agents
that carry out the process. Project plans asszmble process models and instantiate them, adding project-specific
information; for example, the total amount of time allocated to the effort. Each MVP-L prxcess, product, auribute and
resource model is a scparate units to facilitate the creation of a library of reusable models, which can then be tailored for
a specific project. Formal syntactic and semantic definitions of the language have been developed. At the present time,
the language does not include wols for graphical viewing, analysis, or machine execution of MVP-L code, but these are
important pans of the research effort that will be addressed more fully in the future,
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EXPERIMENT IN PROCESS DEFINITION

MVP-L CODE FOR
"ANALYZE ASSET" PROCESS

EXPORTS effort : Process_Effort_Model := 0;
CONSUME_PRODUCE
submitted_asset : CONSUME Submitted_Asset_Model;

identification_form : CONSUME Identification_Form_Model;
evaluation_forms : PRODUCE Evaluation_Forms_Model;

LOCAL ENTRY CRITERIA
submitted_asset.status = 'submitted’ AND
identification_form.status = 'complete’;
LOCAL EXIT CRITERIA
evaluation_forms.status = 'complete’ OR submitted_asset.status = 'rejected’;

PERSONNEL_ASSIGNMENT
Reuse_Engineer : Reuse_Engineer_Resource;
Senior_Engineer : Senior_Engineer_Resource;

Precess Defimuon Klngler VG 13 J

This slide presents a portion of the code that is needed to sepresent the "Analyze Asset” Process in MVP-L. The
"EXPORTS" section contains the "effort®, which is an attribute describing the amount of time spent so far in the
*Analyze Asset” process. The "CONSUME_PRODUCE" section describes the products (documnents or other artifacts)
used by the process, in this case the "submitted_asset” and the "identification_form”, and the products created by the
process, in this case the "evaluation_forms.” The "LOCAL_ENTRY_CRITERIA” describe the conditions nezessary for
the process to start execution. When these conditions become true, a human decides when the process actua'ly begins.
In this case, there must be an asset that was submitted and a completed identifization form in order for the "Analyze
Assel” process 10 be ready for execution. The "LOCAL_EXIT_CRITERIA" deseribe when the process terrainates. In
the "Analyze Asset” process, the process ends when the evaluation forms have been completed or the subm.itied assct is
rejected. The submiued asset may be rejected at any time by the “Senior_Engineer” if it is felt that the e{fort required to
evaluate the asset is not worth the time that would be spent. The "PERSONNEL_ASSIGNMENT™ s:ction indicates
that "Analyze Asset” is carried out by a "Reuse_Engineer” and a "Senior_Engineer”.
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EXPERIMENT IN PROCESS DEFINITION
ADVANTAGES AND DISADVANTAGES OF
MVP-L CODE

Advantages:

* Very high conciseness

» High completeness

» Medium understandabiiity
« Medium flexibility

Disadvantages:
« No machine analyzability
» No machine executability

Process Definion KiingleniVG 14

This chart shows the advantages and disadvantages of using MVP-L code to represent a process definition, as determined
from our experiment. MVP-L code is a very concise notation for describing in a modular manncr the parts of a process,
the products used and created, and the interactions between processes. These modules can be easily tailored and reused
on different projects. We did not find the language to be wordy, or contain unnccessary features. The language contains
all of the features nceded to specify processes at the design layer, although in a very few instances we thought of
aliernate structures that may have been heipful. The University of Maryland is evalualing our recommendations and
making any necessary changing to the MV?P-L language. In our opinion, for a textual language, MVP-L is zasy to
understand. The language uscs natura: English words that make the models casy 1o read. It contains some {lexibility,
especially in the methods provided for describing how ctiributes change values. However, Lhere is no static or dynamic
machine analysis or machine execution currendy supported by the language.
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CANDIDATE 4: THE APPL/A
PROCESS PROGRAMMING LANGUAGE

~ Developed by University of Colorado as part of the DARPA Arcadia
program

« Flexible, machine-executable support for the object management needs
of process programming

» Superset of Ada

« Language design goals

- Integrated support for persistent data

Data abstraction

Representation of the relationships among objects

Automation of object-management processes

Flexible modet of consistency and transactions

Process DefinisionKinglenvGl5

APPL/A, the Ada Process Programming Language based on Aspen, is 2 language usclul for process representations at
the program or coding layer of abstraction It was developed by the University of Colorado as part of the DARPA

Arcadia project to provide flexible, machine-executable support for managing the products created and used by processcs.

The language contains the large variety of constructs needed (o represent a process at tne high level of detail necessary
to atlow the enactment of the process on a machine. APPL/A is a superset of Ada, which contains all of the Ada
consaucts plus new constructs for product management. It provides integrated support for the storage and retrieval of
persistent data. Persistent data is data that needs to be retained in storage over long periods of time, even when the
process has finished exccuting. Data abswaction is provided through Ada constructs. The products and relatonships
among products can be stored as data, through the use of a construct called a "relation™. An example of a relationship
that could be stored using a "rclation” is the compilation relationship which creates object code from source code.
There are also constructs available to run automated processes automatically; for example, when source code is stored,
the code could be automaticatly compiled 10 create and store the object code. Other features ensure consisteacy and
allow specialized transactions. Centinuing our previous example, the consisiency feature could be used to ensure that
there is object code in the data store for eazh instance of source code. An example of the specialized transactions is the
"atomic” statement, which allows a process to exciude other processes from accessing the data store when the process
wili be changing the data.
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EXPERIMENT IN PROCESS DEFINITION

APPL/A CODE FOR
"ANALYZE ASSET" PROCESS

TYPE Analysis_Type IS TUPLE

asset_ID : Asset_ID_Type;

asset_version : Asset_Version_Type;

evaluation_forms : Eval Forms Type;
END TUPLE; - -
ENTRY INSERT (

asset_ID : Asset_ID_Type;

asset_version  : Asset_Version_Type;
evaluation_forms : Eval_Forms_Type);

TRIGGER BODY get_metrics BEGIN LOOP SELECT
UPON asset_analysis.insert (
asset_ID : Asset_ID_Type;
asset_version : Asset_Version_Type;
evaluation_forms : Eval_Forms_Type)
ACCEPTANCE DO
run_metrics_collection (asset_ID, asset_version, evaluation_forms);
OR TERMINATE; END SELECT; END LOOP; END get_metrics;

Process DefwitiowKlnglerVGI6
¥ 13

This example shows a small portion of the APPL/A code that can be used 10 represent the “Analyze Asset” process
definition. Fust, there is an "Analysis_Type” “TUPLE", which shows names and types of the atiributes used to store
the “evaluation_forms”. In the example, the "asset_ID" number, “asset_version” number, and the "evaluation_forms”
themselves are stored. The "INSERT™ "ENTRY" specifies the procedure cail used 10 store the "evaluation forms” with
the other atribute values. The attributes specified in an "ENTRY™ may not be the entire set of anributes s};eciﬁed in
the "TUPLE"; for example, the object code auribute may not need to be supplied if it is compiled from the source code.
The "TRIGGER" construct specifies that "run_metrics_collection” is automatically executed when the

'cvaluaﬁqn,forms" are insented into storage. The “run_metrics_collection” procsdurc collects metric data on the assce:
and adds it to the "¢valuauon_(forms.”
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EXPERIMENT IN PROCESS DEFINITION
ADVANTAGES AND DISADVANTAGES OF
APPL/A CODE '

Advantages:

+ Medium machine executability
Very high flexibility

Very high completeness
Medium conciseness

Medium machine analyzability

Disadvantages:
e Low uuderstandability

Frocess Defonsion KlinglenVG|7

This chart shows the advantages and disadvantages of using APPL/A code 10 represent a process definition, as
dewermined from our experiment. Most of the constructs supplicd in the APPL/A language are currenuy exccutable by
a machine through transiation of the code to Ada. Machine executabilily is one characteristic of process notations that
is not suppored by many other notations, due to the complexity involved. There is also a high amount of flexibility
in the APPLJ/A language, duc Lo the very rich sct of constructs available from the Ada language. Also, the product
management needs of process programming were carefully analyzed when the language was created, to ensure that the
language contained the complete set of constructs needed. APPL/A is not a highly concise language, due o the large
number of features provided [or flexibility and machine executability. Some machine analyzability is supportcd
through translation to Ada and analysis of the Ada code. The biggest disadvantage of APPL/A code is the low level of
granular"y needed to specify a process at the machine enactment level, which makes the language less understandable
than many process notations at higher layers.
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EXPERIMENT IN PROCESS DEFINITION
EXPERIMENT COMPARISON OF

PROCESS NOTATIONS
Language Support

Characteristic English DFD MVP-L | APPL/A
Completeness Very High Low High Very High
Conciseness Low High Very High Medium
Understandability |High Very High Medium Low
Flexibility Very High Low Medium Very High
Analyzability None Low None Medium
Executability None None None Medium

Procese Defimoaros Klinglert V1R

This chart summarizes the comparison of process notation characteristics described in the previous slides. English iy a
complete, flexible nctation, but contains no support far machine analyzability or excculability. Data Flow Diagrams
_(DFDs) are understandable, but do not contain some of the constructs nceded 1o completely describe a process. MVP-L
is complete and concise, but docs not support analyzability or executability. APPL/A supports some analyz:>.iity and
exceutability, but is not as concise or understandable as the other notations.
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EXPERIMENT IN PROCESS DEFINITION
EXPERIMENT LESSONS LEARNED ABOCT
PROCESS DEFINITION

« Benefits

- Improve understanding of a process

- Enable better communication

- Discover problems in original English process description
 Costs

- Creating process descriptions is time consuming

- Retaining understandability at level of detail needed for enactment is
difficult

- Learning curve is nontrivial
- Process description exverts are vital
+ Suitability of experiment notations
- Different notations for different uses
- Research prototype status of MVP-L and APPL/A

Process Defounon KlaeierViGI9

This slids detarls some of the lessons leamed about process definiticn from our experiment using the MVP-L and
APPL/A process representauon languages. The beneiits achieved by defining our process includad an improved
understanding of the overall process and ali of the steps that were involved. This understanding helped us 10 better
organze the process definition. Writing down the process definition in English, graphical no:ations, and MVP-L made
it much easicr o communicaie the precess steps with those who were not familiar with the Certification of Reusable
Assets. Another beneiit of representing our process in graphical notations and MVP-L was that we discovered required
information that was unintenuorally left out of our original English description of the process. We are now weli into
he program laver 1n our expenment and hope to soon have machine-executable APPL/A code so that we can determine
the benetits of machine executability.

Thers were many costs associated with creating our process defiaitions. We found that creating process definitions was
ume consuming and more difficult than we had expecied. We were sarprised at the large amount of text needed 1o
represent a process formally. At the lavel of dewil nceded 10 represent a process definilion in a notation such as
APPL/A for machine enactment, it was Jdifficult 1o relain understandability of the code produced. We also spent more
ume lsaming abecut process definiuon and programming than ~¢ had expecied. We found that process definition experts
were viil. We did nct have experts available at the beginning of cur task, but adding cxperts 1o the expenment icam
near the end. These experts were able 10 produce process definiions in a much shoner ume than the novices. As
snown on the previcus chart, we found that diffescrt process notauons arc surable for dif ferent uses. We also found
that, dud 10 the rescarch protoivpe status of MVP-L and APPL/A hire was aiask of eer documeneuion and 100!
suppert. Othar process notaiions, indiuding the some used :r the STARS ‘91 demonstraticis, are not rescarch
pretotypes, and would not have presented many of these diffizulues.
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EXPERIMENT IN PROCESS DEFINITION
EXPERIMENT CONCLUSIONS

 Process definition can be utilized to gain insight into a software process

- Appropriate level of detail must be used to maximize benefits while
keeping costs affordable

 Process definition training is necessary

» Formal process definition may follow all or part of conventional life

cycle

English for requirements analysis

Graphical notation for requirements analysis and design

MYVP-L is good for textual high and low level design

APPL/A for code phase

Testing of all notations is necessary

 Greatest benefits achieved at lowest costs through tailoring and reuse of
experience-tested process definitions

Process Oefinunca Kling iern VG20

In conclusion, in our experiment we found that process definition can be of great benefit for gaining insight into a
software process but it must be used with care. The appropriate level of abstraction must be used that maiches the
needs of the specific organizalion, to maximize the benefits of process definition while keeping costs within the project
budget. The cost/benefit tradec!f of defining a process is similar 1o the vadeoff faced when deciding whether 10 use
CASE w0l technology on a projsct The use of both of these methods requires more money and time spent in the early
stages of the software developri.cut ; ocess for 100l purchase and execntion of the methodology, but a beuer quality
sofm;r; product is usually produced. Training in process definition greatly improves the productivity of engineers
Q&scnbmg the process. In many respects, process definition does follows the same steps as the software developm=nt
lifecycle, of requirements analysis, high-level design, low-level design, coding, lesting, operation, and maintenance,
;}:pcndmg on the level of detail necessary and the layer(s) that are addressed, the coding step may be skipped. Itis
imporiant 1o note that testing and mzintenance are necessary for a process definition represented in any notwtion, in
order for the process to evolve and improve. Various notatiors are appropriate at different steps in the definition of the
process, depending on the project goals. However, we have found that great benefits can be achieved at a low cost
through the tailoring and reuse of experience-tested process definitions. We invite the audisnce 10 read our lessons
learned and guidelines for process definiton, and 10 apply them 10 describe their software processes.
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ENACTING THE SOFTWARE PROCESS
OBJECTIVES

To have you walk away from this talk with a basic understanding of:
e Yhat process enactment is
e Why you should want automated support for process enactment

e What work STARS has performed in providing automated support
for process enactment

Eassamg ox Sekwes Prseny/Ea/VC2

The subject of process enactment is a difficult subject to cover in detail under a thirty minute tme constamt. Therefore,
this presentation will outline the basic concepts of process enactment and automated process epactment suppart, and will
identify some of the benefits to be derived by providing automated support for enacting the software process. Thus knowl-
edge will enable you to undersand how software engineering environments and technology to automate process enacunent
can be applied 1o help software development 1eams follow a defined process and facilitate software process improvement
within an organizanoo.

Important areas that will not be covered in this presentarion are:

1) Process enactment technologies being investigated by STARS. The contract deliverable reports produced by the
STARS prime contractors are good sources for this information.

2) Planning for automated process enactment support — how 10 'ake 1 d=fined process an2 impizment it 15 supper
procass enactment.  The contract deliverables produced by the IBM wam’s Cleanroom Sofrware Process Case Siudy
provide an example of taking a defined process, the Cleanroom Engineering Sofrware Deveiopment Process and um-
plemenadng it 1n 2 ool called the KI Shell A sumular example can be found m Boeing team's work on policy enact-
ment, i whxch contol point enactment mechanisms were used © implement the case study prepared for the Suzh
Iniernanional Sofrware Process Workshop.

We wrge you to visit the [BM and Boawng team's process enactment technology demonstragons at STARS "91 w view first
hand, the STARS technology point solunons o provide automaled support for enacting an Organizanon's process.
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PROCESS
PROCESS DRIVEN DEVELOPMENT

Project/P.roddct g Process
Context [ = /%*' - Assets
[ Define. by e

Planning A

| Monitor and
~ Measure

B

“Schedule-”
and Install
1
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This chan {llustrates aspects of process driven developmeut from project and process planning, process definison, and proc-
€ss implementation © process enactment (execufion of performance). Support for enacting th» software process, whether
auwomated or not, deals with supporting an enactment agent (o

e Follow (use) a defined software process
e Capture measurements to permut process performance analysis and improvement
. Mnngemmmd‘mmdmmpmmmgmmreporﬁngmﬁsesmafpmandpm)eaacavinc;

Before processes can be scheduled and installed. they must be planned. modeled, implemented and tesied. Planning for
process cnactment may require the ability (o simulale processes prior to their implementatic n, thus automaled process en-
actment suppart may also serve a role 1n lesting process definiuons.

Thus presentation wall focus on process enactment support in the "execunon” area of the chart, where whether we provide
automated support for enactng the process of ool ous focus 1S on support for the executon of performance of a defined
process.
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ENACTING THE SOFTWARE PROCESS
OUTLINE

Objectives for the Taik

Process Driven Development

What Is Process Enactment?

Automation Envelope for Supporting Software Process Enactment

Levels of Process Enactment Support

Simple Software Module Specification Process

Simple Software Module Specification Process (SADT Data Flow Representation)
Simple Software Module Specification Process (Informal Notation Representation)
Level "A/B/C/D/E™ Support for Process Enactment

Why Should You Want Automated Support for Process Enactment?

STARS Process Enactment Work

Conclusions

Snamvey tu Suh wen Prowea/fa/ VG4




ENACTING THE SOFTWARE PROCESS
WHAT IS PROCESS ENACTMENT?

The executioniperformance of process descriptions by an agent, where:

¢ The agent supports, guides, checks, and/or enforces a defined process

Defined procc . .t are enactable exhibit these characteristics:
e Entry criteria

Process steps and process states

Validation and exit criteria

Enactment agents

Stimuli (data/control) / required data resources

Responses (data/control) / resuitant artifacts

Eaaanng e Satwae Procas s VGS

Process enactment is the execution or performance of process descriptdons by an agent, where the agent enacting the process
is a human or a computer system that is provided with sufficient knowledge.

Regardless of the agen1 of enactment, the agent’s purpose is 10 support, guide, check, and enforce if necessary, the following
characteristics of a defined process:

t

Defined enrry criteria - the conditions that must be met, before the process can be enacted
~ A setof process steps, and the identification of internai process states and staze transition conditions

~  Validation and exit criteria — that must be met befare the resulis of the process can be
passed to other processes

- One or more agents to enact the process
- Sumuli (data/contol)

-~ Responses (data/control) / Resuttant arufacts.
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ENACTING THE SOFTWARE PROCESS
AUTOMATION ENVELOPE FOR SUPPORT-

ING SOFTWA.IE PROCESS ENACTMENT

SOFTWARE DEVELOPMENT PROCESS

The software development process for an organization represents a system of processes put into place to meet the organiza-
tion’s or project’s objectives of developing computer software. As in other disciplines, the ability 1o provide automated sup-
port depends largely on how w ell the processes to be automated are understood and on whether the computer systems can be
provided with sufficient knowledge and capability to perform the processes.

Accounting sysiems existed thousands of vears before the advent of the first calculator. When computers came of age, how-
ever, accounting functions were analyzed for potential automation, and subsequently many bookkeeping sysiems were auto-
mated. At the advent of caline ransaction data processing, some of these bookkeeping systems were replaced and other
transaction—oriented bookkeeping applicarions were automated. At the advent of expert systems technology, accounung
functions were analyzed (o see what accounting processes this new technology could automate. Financial statement prepara-
tion was identified as a target for automarion, when it was felt that an expent system could be developed to automare "rou-
line” statement preparation tasks, so that humans could be left to produce the complicated statements that current expert
systems just could not hope to prepare. An accounting system for an orgarization is still a complete sysiem of methods and
practices for performing bookkeeping and fimancial stazement preparation. Automagon has only redistributed how book-
keepers and accountants time is spent in sypporung the accounung system.

This same analogy hoids for developing svstems 0 provide autorated support for enacting an organization’s software de-
velopment process. We hope to redistribuie how software development professional’s oime will be spent in deveioping soft-
ware, permitting software eagineers to concentrating on the creative aspects of software development, while sull me.ung
our process measurement and improvement, and product quality objcuves.

There are two important aspects (o consider with respect to providing automated support for enacting the software process.
namely (1) our ability to automate manual steps and (2) how our automaton ability may change the process itself.




ENACTING THE SOFTWARE PROCESS
LEVELS OF PROCESS ENACTMENT
SUPPORT

Level A) Manual-based process support

SNV
~ Process by the manual

Level B) Computer-assisted manual-based process support — same as A +
- Process manual online

Level C) Passive automated process support - same as B +
- Simple work flow automation
~ Process advice tied to tool invocation

\
N
%
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Level D) Interactive passive process support - capabilities of C+
- Process—supported SEE (accessing tools is unit of work)
- Computer-based models of how tools and data relate to processes
- Unobtrusive data collection and management reporting

Level E) Active process support - same as D +
- Process-driven SEE (accessing process tasks is unit of work)
- Unobtrusive management of all project activities and artifacts
produced N ————

This chant characterizes five levels of support for enacting software processes. The purpose of this chart is not 1o establish 2
ranking system of process enactment support, but to identify levels associated with our ability o extend the "automation
envelope” in providing process enactment suppart”™ Given 10day's state of technology in software process manageme:., the
enmry criterion is a high one - an organizarion must have a "defined” process, as having a "defined™ process is a precondi-
ton to plan for any automated process enactment support.

Levels "B” and "C™ relate to computer-assisted process enacoment support where the organization has a defined process for
performing software development, but does so using tools that provide limited integraton.

Levels "D” and "E" relate to computer-assisted process enactment support where the organization has invested in a modemn
software engineering environunent and wishes to provide finer—zrained process support for enacting the software process and
for automatically performing necessary work steps.

The major difference between level "D and "E” is how process is presented o the user and how process support is planned.
Atlevel D, the main unit of work is the invocation of tools, where finer-grained process enacument support can be provided
than at level C. The intent of level "D” process enactment automation is 10 bring process activities and advice closer o us-
<rs through their use of 17ols instantated into the software engineenng environment At level "E,” the prouess for a project
15 a well~planned and Gesigned sysiem, where the unit of work in the software eagineering environment is through invoking
process steps, where 100ls and data are made available for performing each process step.
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ENACTING THE SOFTWARE PROCESS
SIMPLE SOFTWARE MODULE
SPECIFICATION PROCESS

PAl) Assign SW_Module_Specification Task

PA2) Prepare SW_Mocule_Specification

PA3) Conduct team review of SW_Module_Specification

PAd4) Review Team_Review_Results and accept or reject
SW_Module_Specification

Eraeung 9 Sotwere ProasyEa/ VG

o

This represents a simple process for preparing Sofrware Module Specifications. As humans, we can view a process like this
and have a good understanding of what is involved in following it It does not, however, meet our fefinition of an enac-
table process.
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ENACTING THE SOFTWARE PROCESS
S/W MODULE SPECIFICATION PROCESS

O New Increment

Increment
Resources
Assigned

e —e )

HLM__] L_SEPG |

i

3/W Module Specificavon Metne Sorm

5/W Module Specificauon
Ready for Team Review

S$'W Moduk Spee Team Review Mcine Form

PA3:
Conduct S/W
L) Module
Specificauon Team Review Moderawor Senpr «
Review Reviewed S/W Modyic Speeiicauon «
Checilusu s) {or S/W Module Specificauon (i per review
‘cam member)

Review Taam Arufacs

PAS

Mgt Review of
5/\‘.\,l Module Accepred $/W Module Speerficavon
&
:p:,ﬂ, Taam | Reecicd SW Moduie Specificavon
== ]

toacg ot Sahwws Arooms €Y GY

' This representation of our simple process for preparing Sofrware Module Spectficauons illu. qates resources re:;uired for the
process steps and aruacts produced. Froms this view, we can benier understand bow the process sieps relale o each other

by examining the data flow. This process description still does not meet owr definition of an enactable process, however.
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ENACTING THE SOFTWARE PROCESS
SOFTWARE MODULE SPECIFICATION
PROCESS

Refer to VG27 - PA2: Prepare S/W Module Specification Task
Description meets criteria for an enactable process and:
* Process steps are defined as an algorithm

¢ Process steps can be assessed for automation potential

Candidate activities for automation:

o Setting state attributes

Completing metrics forms

e Managing calendar coordination

Notifying configuration management tools of artifact state

Updating project management toois based on process state data
Enanmg vm Sofrvamw Promms/Ea/VGI0

A more deniled process description can be found on charts VG23a through VG30. If vou refer o chan VG27 -PA2: Pre-
pare S'W Moduie Specification Task. you will observe that this process meets our criteria for an enactable process. In addi-
:ion, the process is defined as an algorithm. Further, because we have taken a more formal approach 10 describing the steps
of our process, these steps can be mare easily assessed for their automation potential.

We have identified some actwies that are candidates for automaton:

-~ Process state atributes could be automarically set at the compleuon of process sieps

-~ Assistance for completing metrics forms could be provided, where process metrics could be captured as the work
was performed and autcmatically included on thye form

- Assistance for managng calendar coordination could be provided, depending on ability of the 100i(s) selected to support
calendar management

-  Assistance for communicanng the state of artifacts 1o a confiquration management tool

- Asustance for updaung project management tools. based on changes m selected process states, 2.5., update the project
managerment system database when a mulestone has been reached.
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ENACTING THE SOFTWARE PROCESS
LEVEL “A” SUPPORT FOR PROCESS

ENACTMENT

Manual process enactment support

e Assumptions
- No automated process enactment support

- Manager has PC-based project management system

e Summary
- Automation was not required to enact the process
- Manual acquisition and completion of all forms were required

- Manual interpretation and codification of metrics forms were
required

- Project management system was manually updated by the software
increment manager

Ensamg the Schvae ProomaEa NGl

This chart characterizes what it would be like to manually enact our exampie process.
The following are assumed:
¢ The process is manually enacted.

¢ The software increment manager uses his or her favorite PC-based proje<t management system 1o plan and manage
the softwar: increment

Automation was not required to enaxct the process. Therefore, none of the benefits of automation were ealized. All re-
quired forms needed o be manually prepared Paper-based forms were submiued 1o the SEPG for manual interpretauc:
and codificanon. The project management system needed 10 be manually upda.ed by the software inTement manager.
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ENACTING THE SOFTWARE PROCESS
LEVEL “A” SUPPORT FOR PROCESS

ENACTMENT (CONTINUED)

Manual process enactment support (continued)
o Comments
- Process compliance was on the honor system

— If process not consistently followed, process data collected ma» be
biased

~ Foils ideas of improving process through measurement
- Metrics forms completion and processing
— Small project / Small problem
- Big project / big problem

— Probleias can scale up

Easawy e Software ProsmaEu/NGi2

Compliance to following our example process was on the "honor system.” This is accepeable if software development per-
sonnel are trained in the processes they are expected to follow. However, if the processes are not consistently followed,
daia colected on the process (process and product metrics) will potentially be biased. This bias foils the concept of process
analysis and improvement through measurement.

Rega ding the meaics forms completon and processing, we have examined a number of paper-based metric collection sys-
tems. They tell us that they are probably only going to be a small problem for a small project. However, small problems
can :cale up o become big problems in big projects and depending on the size and organization of the project, problems

1- 3y not necessarily scale linearly.

Note: We view processes as being fleaibly defned but rigorously enforcat. This means that processes should not be de-
signed o "congol” the sofrware engineer’s every move. It simply means that along with the crearive steps of software de-
velopruent, there are nrocess steps o ensure the quality of the products we produce and 10 collect data o determine how we
can make our processes for developing soft-rare better. The iltnmate goal 15 to minimize “busy wark™ for software engi-
neers, providing them more aume 0 spena on he creaive activiues of softwars engineenng.
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ENACTING THE SOFTWARE PROCESS
LEVEL “B” SUPPORT FOR PROCESS

ENACTMENT

Computer-assisted, manual-based process enactment support
e Summary
- Process was enacted manually, without computer-based assistance

- Manual interpretation and codification of metrics forms were
required

- Project management system was manually updated by the software
increment manager

e Benefits of level “B” process enactment support

- Process manual available online - but process enactment same as
level “A”

— Benefits of automated support not realized at level “B”

Exmneng e Setrwvan Procmes/Ex/VG1)

All of the comments that applied t0 level "A” basically apply to level "B™ as well. The big difference is that the process
software developers are expecied to follow is available online. Forms that the process requires could probably be extracted
from the online process, and thus the forms could be completed using a text editor or word processor. However, these
forms would still have 10 be manually processed.
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ENACTING THE SOFTWARE PROCESS
LEVEL “C” SUPPORT FOR PROCESS

ENACTMENT

Passive automated precess enactment support

e Summary

-~ Environment for implementing levels “B” and “C” process
enactment support is POSIX (UNIX/AIX)

- Tool-to-tool control integration is through shell scripts

- Data integration is through special purpose tool-to-tool data
bridges

o Potential benefits of level “C” process enactment support:

-~ Automated enactment support from shell scripts:

\ - Assist in online data collection and forms completion
- Display process guidance when tools are invoked

Batay Ut Sefrown ProsmsEavGle

Computing environments to support level "B” and level "C"™ are typically POSIX—compliant environments such as AIX or
UNIX. Atlevel "C,” only coarse-grained process steps can easily be implemented to provide support for enacting the soft-
ware process. This granularity is dewermined by the tools selected and the program integration capability they afford

At level "C,” potential benefits can be realized from providing automated process enactment suppart. Support for complet-
ing the forms required by the process can be implemented and tied into shell scripts to appear either before or after atool is
invoked Process guidance could be provided upon tool invocation. Further, rudimentary process metrics could be collected
from shell scripes, such as elapsed 100l use rime and elapsed time on system, associated with a particular work item. Metrics
forms could be parvally completed automatically, but would still rely on the software engineer 0 manually complete the
form, based on the notes and records he/she kept.

Project management data on activities and milestones still require manual updating by the software increment manager.
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ENACTING THE SOFTWARE PROCESS
LEVEL “C” SUPPORT FOR PROCESS

ENACTMENT (CONTINUED)

Passive automated process enactment support (continued)
o Potential benefits of level “C” process enactment support (continued):

- Automated enactment support from shell scripts (continued):

- Automatically collect rudimentary measurements
~ Elapsed tool use time
- Elapsed time on system

- Partial manual completion of metrics forms as required

- Project management system was manuaily updated by the software
increment manager

Enactmg the Sefiwess Provew/tw/VGIS
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ENACTING THE SOFTWARE PROCESS
LEVEL “D/E” SUPPORT FOR PROCESS

ENACTMENT

Interactive passive and active automated process enactment support
e Assumptions

-~ Tools integrated into the SEE and the processes they support

- We understand:

~ Process tasks and their preconditions for enactment

- State
- Avaijlavle data

- Project artifacts and the processes that create, maintain and
employ them

- Process, product and project metrics and the processes to collect,
analyze and report them

Enesing U Seftwerns Procss/Ea/VG16

At levels "D” and "E,” we assume that process enactment support will be integrated with a modem software engineering
environment where processes are defined to the SEE, as well as the tools and data required o support them. Process enact-
ment support applications can be provided with knowledge of:

e The preconditions necessary for enacting a process step, and the rules for ransitioning between process states

o Project antifucts and the processes that can create, maintain, manipulate and/or employ them

e Process, product, and project metrics and the processes that need 1o collect, analyze, and report them,
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ENACTING THE SOFTWARE PRGCESS
LEVEL “D” SUPPORT FOR PROCESS

ENACTMENT

Interactive passive automated process enactment support
Potential benefits (process—supported SEE):

o Stronger tie between process and SEE use
- Finer grained process/tool/data integration is possible

¢ Forms on-line and presented at selected process steps

- Unobtrusively collect data and measurements
- Automate partial/total forms completion
- Process guidance as needed

¢ Greater potential for task automation

- Tasks could be semi-automated, based on menu responses
- Tasks could be spawned to perform other tasks
-Update project management system

-Initiate other work steps Emmasng e Sotrows PresesEANG1T

Among the potential benefits, at levels "D” and "E,” we have the ability to provide a stronger tie between the process enact-
ment support 100l(s) and the SEE. At level "D,” we are preparing the process—supported SEE.

With the process-supporied SEE we want to provide finer grained process/tool/data integration to provide:
¢ Process support where process support is nezded, not just where it is convenient to implement;

¢ Beuer automated suppon for metrics collection and required forms completion. For example, at level "C™ we could
only capture data on elapsed time using a 100l or elapsed time working on a system for a given work item. At level
"D" we can collect metrics and data associated with a process step, based on the results of the process step. Conse-
quently, some of the process metrics that we required the software enyineer (0 manually mairtain can now be totally
capurred automatically, relieving the requirement to complete process metrics forms entirely;

o Greater potential for task automation where tasks could be semi-automated, based on human responses to menus,
etc..and where tasks can be automatically spawned to perform other tasks, such as the automatic updaung of a pro-
ject management system when a milestone has been reached.
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ENACTING THE SOFTWARE PROCESS
LEVEL “E” SUPPORT FOR PROCESS

ENACTMENT '

Active process enactment support
Potential benefits (process—driven SEE):

e SEE use is through process

~ Processes are accessed

- Tools are invoked and data is made available through process tasks
- Support for following the process is unobtrusive

-~ Work activities are properly staged

¢ Task automation

-~ Housekeeping activities are automated to the extent possible

—~ More time made available for creative activities of software
development

- Forms completion and processing problems not eliminated, but
reduced

Doty B Seftwere Proams/Ea/VG18

At level "E” our focus is to make SEE users process users, where the SEE is used through the process. At this level, we are
preparing the process—driven SEE.,

With the process—driven SEE :

o Process tasks are accessed, not wools. Tools are invoked and data is made available through the invocation of process
tasks.

o Process support is mobtrusive. Users still do the same work they did before and probably use the same tools. The
real difference is their method of invocarion and the automatic housekeeping being performed.

s Process tasks are property staged to present tasks to users when the conditions {ur performing the tasks have been
met.

For task automation, housekeeping activities, such as metric and data collection sre automated to the extent possible. Fur-
ther, tasks not requiring human invocanion where the necessary precondinons have been met, can be automatically enacted.
Although forms completion and iorms prouessing problems will prooubly not be toally eliminated, the effont required to
complete and process them will be reduced. With this sutomation we hope o achieve our goals of making more time avail-
able 10 the software engineer 10 concentra:e on the creative activities of software development, while unobtrusively collect-
ing metrics from s consistently applied process to facilitate process snalysis and improvement.
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ENACTING THE SOFTWARE PROCESS
LEVEL “E” SUPPORT FOR PROCESS

ENACTMENT (CONTINUED)

Active process enactment support (continued)
Potential benefits (process—driven SEE) (continued):

o The larger the project, the greater the need for automated process
enactment support

- Manual process enactment cannot scale up, automated process
enactment support can

Easnng e Softwers PreamaEaVG1Y

The larger the project, the greater the need for automated process enactment support  Problems realized from manual proc-
ess enactment can scale up. Automated process eaactment support is required to address those problems.
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ENACTING THE SOFTWARE PROCESS
WHY SHOULD YOU WANT AUTOMATED

PROCESS ENACTMENT SUPPORT?

¢ The cost of no support for process enactment versus automated
process enactment

- Organizations that have the ability to quantitatively analyze and
improve their process for developing software will achieve a
competitive advantage

¢ Collecting and completing measurements on software development
activities is equated to “important” busy work

- Let computers assume as much busywork and housekeeping as
possible

- Free software developers to concentrate on the creative aspects of
software development

~ Process improvement depends heavily on the results collected

Lnasung ba Safrwere Provesi/fia/N G
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ENACTING THE SOFTWARE PROCESS
WHY SHOULD YOU WANT AUTOMATED

PROCESS ENACTMENT SUPPORT? (II)

¢ I can have process improvement without process enactment support!
- True, but the activity will be very labor intensive.

- IBM Houston **On-Board Shuttle Program” views process
automation mandatory to reduce its process management costs
- Automated support can help ensure process “consistency”

- Process consistency helps assure more reliable measurement
- Reliable measurements is one of the keys to making statistical
quality control work

¢ Automated support for process enactment can help keep projects in
“intellectual control”

- Large numbers of tasks to assign and track
- Need automated task status reporting to help monitor task needs

- Task status reporting could be made a step in selected process tasks
Canmmg W Sefrese Praa/Fa/VGIE
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ENACTING THE SOFTWARE PROCESS
STARS PROCESS ENACTMENT WORK

What has STARS done in the area of software process enactment
support?

¢ Boeing/Honeywell Team: Policy representation prototype using
control point process enactment mechanisms

~ Action item browser (human agent interface to process enactment)
o IBM/SET/UES Team: The Cleanroom Engineering Process Assiscant

~ A KI-Shell Process System application

- Artifact of IBM’s Cleanroom Software Process Case Study

- CEPA is a system to provide assistance in enacting the Cleanroom
Engineeriug Software Development Process

What can be seen here at STARS '91? — The Action Item Browser
interface and CEPA!

Fasnsg Y Sefroen PrsssEa/VCD

102




ENACTING THE SOFTWARE PROCESS
CONCLUSIONS

¢ Organizational process maturity will differentiate which software

producers can supply high quality products and services to their
government customers in the coming decade (SEI mandate)

An evolutionary, incremental, reuse-oriented, prototyping-based
(Megaprogramming) process model aliows large prograins to deal
with complex, software intensive systems more effectively than
previous approached (DARPA mandate)

Automated process enactment support carries our process planning
work into predictable process “execution’ or “performance” and
controlled process evolution

Automated process enactment support is necessary to achieve a
process maturity beyond SEI level 3, in a COST EFFECTIVE manner

STARS has developed point solutions to begin addressing this
problem - there is much work yet to do

Eracung W Softwas Premer ca/ VG




ENACTING THE SOFTWARE PROCESS
S/W MODULE SPEC PROCESS

PAl) ASSIGN SW_MODULE_SPECIFICAT-ON TASK
PA2) PREPARE SW_MODULE_SPECIFICATION
PA3) CONDUCT TEAM REVIEW OF SW_MODULE_SPECIFICATION

PA4) REVIEW TEAM_REVIEW RESULTS AND ACCEPT OR REJECT
SW_MODULE “PECIFICATION

Notes on reading the following process:
1) Arguments:

a) INCR = increment

b) SWENG = software engineer id number

¢) WKI = work item, such as a SW_MODULE_SPECIFICATION
d) RTNO = count of individuals on the review team

Enacting the Software Process/En/VG23a @
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ENACTING THE SOFTWARE PROCESS
ASSIGN SW_MODULE_SPECIFICATION " ASK

ENTRY CRITERIA FOR PAL:

IF SOFTWARE_INCREMENT_STATE(INCR) = "RELEASED” AND
TEAM_RESOURCES_STATE(INCR) = "ASSIGNED”
THEN DO PAlL;

A R4 A NS T IR AT

TASKS FOR PAL:
[ PATI1: PLAN SOFTWARE INCREMENT B

AGENT: SOFTWARE_INCREMENT_MANAGER;

SUBTASKS:

1) DO PLAN_SOFTWARE_INCREMENT UNTIL COMILETED;

2) INCREMENT_PLANNED_STATE(INCR) := "YES™;

VCIl: IF  INCREMENT_PLANNED_STATE@NCR) = "YES"
THEN DO PATI12;

PAT12: ASSIGN SOFTWARE MODULE_SPECIFI ”ATION TASK TO AN AVAILABLE
SOFTWARE ENGINEER

AGENT: SOFTWARE_INCREMENT_MANAGER;
SUBTASKS:
1) DO IDENTIFY_AVAILABLE_SOFTWARE_ENGINEER UNTIL COMPLETED;
2) DO ASSIGN_SOFTWARE_ENGINEER_TO_TASK UNTIL COMPLETED;
3) SW_ENG_INCREMENT RESOURCE_STATE(INCRSWENG,WKI) := "ASSIGNED_WKI”
VC12: IF SW_ENG_INCREMENT RESOURCE_STATE(INCR,SWENG,WKD) =
"ASSIGNED_WKI”
THFN DO PAT13;
/¢ SOFTWARE ENGINEER CAN ACCEPT WORKLOAD AND HAS BEEN ASSIGNED A
SOFTWARE,_MODULE 5PECIFICATION TO WORK ON */

Enacting the Sofiware Process/En//VG24
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ENACTING THE SOFTWARE PROCESS
ASSIGN SW_MODULE_SPECIFiCATION TASK (CONT)

PAT13: SCHEDULE WORK ASSIGNMENT REVIEW

AGENT: SOFTWARE_INCREMENT _MANAGER;

SUBTASKS:

1) DO SCHEDULE_WORK_ASSIGNMENT REVIEW UNTIL COMPLETED;

2) REVIEW_WORK_ASSIGNMENT_STATE(INCR,WKI) := "SCHEDULED”

VC13: IF REVIEW_WORK_ASSIGNMENT_STATE(INCR,WKI) = "SCHEDULED”
THEN DO PAT14;

PATI4: REVIEW WORK ASSIGNMENT WITH SW-ENGINEER

AGENT: SOFTWARE_INCREMENT MANAGER, SOFTWARE_ENGINEER;

SUBTASKS:

1) DO REVIEW_WORK_ASSIGNMENT_WITH_SW_ENGINEER UNTIL COMPLETED;

2) REVIEW_WORK_ASSIGNMENT_STATE := "COMPLETED”;

VCl4: IF REVIEW_WORK_ASSIGNMENT_STATE(INCR,WKI) = "COMPLETED”
THEN DO PATIS;

PAT15: RECORD WORK ASSIGNMENT IN PROJECT MANAGEMENT TOOL

AGENT: SOFTWARE_INCREMENT_MANAGER;

SUBTASKS:

1) DO RECORD_WORK_ASSIGNMENT UNTIL COMPLETED; .

2) RECORD_WORK_ASSIGNMENT(INCR,WKI) := "TRUE™;

VC1S: IF RECORD_WORK_ASSIGNMENT(INCR,WKI) = "TRUE”
THEN SOFTWARE_MODULE_SPEC_STATE(INCR,WKI) := "WIP"
AND PASS_PAI(INCR,WKD) := "TRUE";
/* VERIFY SOFTWARE MANAGER HAS RECORDED THE WORK */

EXIT CRITERIA: PAL

IF PASS_PAI1(INCR,WKI) = "TRUE”
THEN DO PA2;

Enscting the Software Procest/En//VG2S
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PA2: PREPARE S'W MODULE SPECIFICATION TASK

ENACTING THE SOFTWARE PROCESS

N R PA2:

IF PASS_PAI(INCR,WKI) = "TRUE”
THEN PASS_PAl := "DONE”,
DO PAT21;

TASKS FOR PAZ;

PAT21: DEVELOP SOFTWARE MODULE SPECIFICATION (USING BLACK BOX
TECHNIQUES

AGENT: SOFTWARE_ENGINEER;

SUBTASKS:

1) DO BLACK BOX STEPS;

2 DO SOFTWARE_MODULE_SPEC_SELF_VALIDATION UNTIL COMPLETED;

3) SOFTWARE_MODULE_SPEC_STATE(INCR,WKI) := "SELF_VALIDATED”;

4) DO PREPARE_SW_MODULE_SPEC_METRIC_FORM(INCR,WKI) UNTIL COMPLETED;
5) SW_MODULE_SPEC_METRIC_FORM_STATE(INCR,WKI) := "COMPLETED";

vC21:
IF SOFTWARE_MODULE_SFEC_STATE(INCR,WKI) = "SELF_VALIDATED”

AND SW_MODULE_SPEC_METRIC_FORM_STATE(INCR,WKI) = "COMPLETED”
THEN DO PAT2;

/*SOFTWARE ENGINEER YALIDATES THAT ALL STIMULIAND RESPONSES IDENTIFIED HAVE

BEEN ACCOUNTED FOR ¥/

PAT22: REQUEST TEAM REVIEW OF SOFTWARE_MODULE_SPECIFICATION

AGENT: SOFTWARE ENGINEER;

SUBTASKS:

1) DO REQUEST_TEAM_REVIEW_OF_SW_MODULE_SPEC UNTIL COMPLETED;
2) SW_MODULE_TEAM_REVIEW_STATE(INCR,WKI) := "REQUESTED";

vC22: IF SW_MODL’LE.TEAM_REVIEW_STATE(INCR,WIG) ="REQUESTED”
THEN DO PAT23;

Enactmy the Software Process/Er//VG26
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ENACTING THE SOFTWARE PROCESS

PA2: PREPARE S/W MODULE SPECIFICATION TASK
(CONTINUED)

PAT23: SCHEDULE TEAM REVIEWY l

AGENT: SOFTWARE_INCREMENT_MANAGER;
SUBTASKS:

1) DO TEAM_CALENDAR_COORDINATION;
2) DO SCHEDULE_SW_MODULE_SPECIFICATION UNTIL COMPLETED;
3) SOFTWARE_MODULE_TEAM_REVIEW_STATE(INCR,WKI) := "SCHEDULED™;

VC23:

IF SOFTWARE _MODULE_TEAM_REVIEW_STATE(INCR,WKI) = "SCHEDULED”
THEN DO PAT24;
/* SOFTWARE ENGINEERING MANAGER SCHEDULES TEAM REVIEW */

PAT24: FREEZE SOFTWARE_MODULE_SPECIFICATION

AGENT: SOFTWARE_INCREMENT_MANAGER;
SUBTASKS:

1) DOPREPARE_CONFIGURATION_MANAGEMENT_ENTRY(INCR,WKI) UNTIL COMPLETED;
2) SOFTWARE_MODULE_SPEC_STATE(INCR,WKI) := "IN_REVIEW™;

VC4:

IF  SOFTWARE_MODULE_SPEC_STATE(QNCR,WKI) = "IN_REVIEW"
THEN PASS_P2(INCR,WKI) := "TRUE™;

EXIT CRITERIA: PA2

IF  PASS_PA2(INCR,WKI) = "TRUE”

THEN DO PA3J;

Eoacung the Software Proces/ER/VGY”
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ENACTING THE SOFTWARE PROCESS

PA3: CONDUCT TEAM REVIEW OF THE
SOFTWARE_MODULE_SPECIFICATION

ENTRY CRITERIA FOR PA%:

IF SOFTWARE_MODULE_TEAM_REVIEW_STATE(INCR,WKI) = “"SCHEDULED”
AND START_START_REVIEW_DATE(NCR,WKI) = CURRENT_DATE
THEN PASS_PA2 := "DONE”,

DO PAT31;

TASKS FOR PAX:

PAT31: PRESENT SOFTWARE MODULE SPECIFICATION AND
COMPLIANCE TO VALIDATION CRITERIA

AGENT: SOFTWARE_ENGINEER, TEAM_MEMBERS(RTNO), TEAM_MODERATOR;
SUBTASKS:

1) DO TEAM_REVIEW_PRESENTATION UNTIL COMPLETED;

2) TEAM_REVIEW_PRESENTATION_STATUS(INCR,WKI) := "FINISHED";

3) DO COMPLETE_TEAM_REVIEW_METRIC_FORM UNTIL COMPLETED;

4 TEAM_REVIEW_PRESENTATION_STATUS(INCR,WKI) := "FINISHED";

/* REVIEW 1) TEAM MODERA TOR RECORDS, 2) ALL SPECIFICATION PROBLEMS AND
TYPES ENCOUNTERED DURING THE REVIEW AND 3) TIMES TAKEN FOR THE REVIEW
o

5 DO HOLD_ACCEPT OR_REJECT_DISCUSSIONS UNTIL COMPLETED;

6) TEAM _REVIEW_SW_MODULE_SPEC_ACCEPTANCE(INCR,WKI):= "PASS” | "FALL",
7) SW_MODULE_TEAM REVIEW_STATE(INCR,WKI) := "COMPLETED";

8 DO COMPLETE_TEAM_REVIEW_MODERATOR_SCRIPT UNTIL COMPLETED;

9) TEAM_REVIEW_MODERATOR_SCRIPT_STATUS := "COMPLETED";

vCal:

IF  TEAM_REVIEW PRESENTATION_STATUS(INCR,WKI) = "FINISHED”

AND TEAM_REVIEW METRIC_FORM_STATUSINCR,WKI} = "COMPLETED"

AND TEAM_REVIEW_SW_MODULE_SPEC_ACCEPTANCE(INCR,WKI) =
"PASS™ | "FAIL",

AND TEAM_REVIEW_MODERATOR_SCRIPT_STATUS = "COMPLETED"”

THEN DO PAT32;

Enscnng the Saftware Process/Ea//VG23
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ENACTING THE SOFTWARE PROCESS

PA3: CONDUCT TEAM REVIEW OF THE
SOFTWARE_MODULE_SPECIFICATION (CONTINUED)

PAT32: COMPLETE CHECKLIST FOR SOFTWARE_MODULE _
SPECIFICATION REVIEW

AGENT: TEAM_MEMBERS (INCLUDING TEAM_MODERATOR AND PRESENTOR);
SUBTASKS:

1) DO COMPLETE_CHECKLIST_FOR_SW_MODULE_SPEC(INCR,WKILRTNO)
UNTIL COMPLETED;

2) TEAM_REVIEW_SW_MODULE_SPEC_CHECKLISTANCR,WKIRTNO) :=
"COMPLETED”

2) DO SEND_FORM UNTIL COMPLETED;

3) REVIEW_FORM_SENT(INCR,WKIRTNO) := "TRUE";

vVC3i2:

IF  TEAM_REVIEW_SW_MODULE_SPEC_CHECKLIST(INCR,WKI)="COMPLETED"

AND REVIEW_FORM_SENT(INCR,WKI) = "TRUE" @
THEN PASS_PA3INCR,WKD) := "TRUE™;

/* TEAM REVIEW CHECKLIST FOR SOFTWARE MODULE SPECIFICATIONS HAVE
BEEN COMPLETED AND SENT TO THE MEETING REQUESTOR ¢/

EXIT CRITERIA: PA3

IF  PASS_PAJINCR,WKI) = "TRUE”
THEN DO PA4;

Enacong the Software Pmmwvcn-@
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ENACTING THE SOFTWARE PROCESS

PA4: REVIEW TEAM_REVIEW_RESULTS AND ACCEPT
OR REJECT SW_MODULE_SPECIFICATION

ENTRY CRITERIA FOR PA4:

IF PASS_PA3(INCR,WKI) = "TRUE"
THEN PASS_PA(INCR,WKI) := "DONE”
DO PA4l;

TASKS FOR Pa4:

PAT41: REVIEW SOFTWARE MODULE SPECIFICATION TEAM REVIEW
RESULTS AND ACCEPT OR REJECT

AGENT: SOFTWARE_INCREMENT_MANAGER;
SUBTASKS:

1) DOREVIEW ( TEAM_REVIEW_MODERATOR_SCRIPT(INCR,WKI),
SW_MODULE_SPECIFICATION(INCR,WKI),
(CHECKLIST_FOR_SW_MODULE_SPEC(INCR,WKLRTNO)

FOR RTNO = 1 THRU REVIEW_TEAM_COUNT) )
UNTIL COMPLETED;

2) IF  TEAM_REVIEW_SW_MODULE_SPECIFICATION = "PASS”

AND IS FOUND ACCEPTABLE BY THE SOFTWARE INCREMENT MANAGER
THEN SW_MODULE_SPECIFICATION_STATE(INCR,WKI) := "COMPLETED”
ELSE SW_MODULE_SPECIFICATION_STATE(INCR,WKI) := "WIP™;

VC41: IF SW_MODULE_SPECIFICATION_STATE = "COMPLETED”
THEN PASS_PA4(INCR,WKI) := "TRUE”
ELSE PASS_PAINCR,WKI) := "FALSE™;

EXIT CRITERIA: PA4

IF PASS_PA4INCR,WK)) = "TRUE™
THEN FXIT
ELSE DO PA2;

Ensctng the Software Procesy/En//VGI0
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~ PROCESS MEASUREMENT
OUTLINE

e Motivation for Measurement

e Process vs Product vs Project Management Metrics
e Measurement Systems

« M:asurement Capabilities in STARS Products

e Near-Term Payoff Opportunity

Pro. m_Mesnoevew Harv VG2
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I'm going to present to you the "WHY," the "WHICH," the "WHAT," the "WHERE," and the
"WHEN" of the Measurement facet of process-driven development.

Process Measurement/Hart'VG2
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PROCESS MEASUREMENT
MOTIVATION

You can’t control and improve
what you can’t measure

» Applies to quality characteristics of software Products

» Applies to software development Processes
(including Project Management activities)

« Also applies to processes outside the software field, e.g., Industrial
control processes, Business enterprise processes, Sports training
processes, etc.

Prensn_MowwreraeliovVG)

@ MOTIVATION
Measurement —
How can we tell that we have a good process? — We have to measure it!

How can we tell what to change if our process isn't good enough? — We have 10 be able to
measure it!

How can we tell if the change was 1 step forwards or a step backwards? — We have to be able to
measure it ~

How can we tell if the change had enough benefit to offset the cost of instituting the change? — We
have to be able W measure it!

You can’t control and improve what you can’t measure!

It has been fairly well accepted that measurements and mewics are useful, if not crucial, to judging
the QUALITY of software products developed by teams.

The same applies to software development processes, and those aspects of development processes
that interact with Project Management activiges, which are subset of a project's total activides.

Of course, most of what we're talking about here in the measurement area, and most of all our
efforts in the whole Process area, apply outside the software development domain as well —
industrial control processes, business enterprises, etc.




PROCESS MEASUREMENT
PROCESE DRIVEN DEVELOPMENT
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RELATIONSHIP TO OTHER STARS PROCESS ACTIVITIES @
Measurement plays a very central role in the vision STARS has for Process.

"Monitor and Measure” is right in the middle, in the middle of 2 large loop, of our Process-Driven
development operational concept. It effects just what I said: Being able to evolve and improve the
Process Definitions and improve the Processes in Action in the future.

There's another loop shown here though, where measurement can actually, within (during) a
project, be used to improve the activities of a project. This is DECISION MAKING, Measurement-
assisted decision making, empirical data measurements assisting human decisions during a project.

Procers MeasswonewHarvVG4
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PROCESS MEASUREMENT
GOAL il

A STARS GOAL IS INTEGRATION OF
MEASUREMENT AND PROCESS

e Guide decision-making during a development process, given
impossibility of completely specifying a process that covers every
situation

-~ Provide empirical data and analysis to assist decision-making
- For example, resource re-allocation during Integration & Test as

its impact becomes apparent

« Provide evidence upon which to evaluate which process steps are
working effectively and which are not, leading to Process
Improvement

Provem_M apppo——aV ,qVCS

9 A STARS GOAL IS INTEGRATION OF MEASUREMENT AND PROCESS

So, I repeat, one of STARS's two major goals in the Process Measurement area is to assist or guide
Decision Making, collecting and presenting for use empirical evidence data that makes project
decision making on firmer ground than it was without quanttative data.

For example, being able to re-allocate resources during Integration and Test (I&T) as certain modules
are found to not integrate, and perhaps causing ripple effects if there are a select few modules found
to be roublesome in their interfaces with many other modules,. This has an impact on the process
and particularly on Project Management activities in their allocation of manpower

But then, it's overall Process Improvement, institutionally, over the long run, spanning all of an
organizadon's projects over the years, that is the other dimension where Measurement is critical, and
is the other major STARS goal in the Process Mcasurement area. This was the big loop I showed
first on the previous chart
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PROCESS MEASUREMENT i
MEASUREMENT IN THE SEI's CMM CEARPED

More Measurements = IQR:::,W
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MEASUREMENT IS MORE IMPORTANT IN THE NEW SEI CMM: An Example

Here's another reason why [ think everybody in the room ought to be concerned about Measurement:
Measurement plays a prominent role in the SEI's process Capability Marturity Model (CMM) . In
fact, in the 1991 version of the CMM, Measurement is more important at Level 2 than it was before.
Using the style of the Key Practices assessment model there, here's an example from Level 2:

“Software Project Tracking and Oversight” is a key area at Level 2 now. Two key practices
establishing that Level-2 capability are (1) tracking actual project results against approved plans, and
(2) taking corrective actions when actual project results deviate significantly from plans.

Key indicators of these key practices are the following two questions which might be asked of an
organization undergoing 2 capability assessment or a contractor evaluation: (1) “Do you use an
earned-value planning and reporting sysiem, a resource tracking system, and regularly scheduled
procedures 1o compare one to the other?” and (2) “How do you implement correctve actions? Can
you produce documented examples from past projects of orders for corrective actions, an follow-up
reports, reports of dispositons, and reports assessing effectiveness of such corrective actdons?”

Overall, there are more measurements are now called out in the Key Practces at Levels 2 and 3
than there were before.

Extensive incorporation of process measurement and analysis for identifying improvement

opportunities is stll the essence of Level 4, and incorporating Process Improvements based on that is
stll the essence of Level §.
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PROCESS MEASUREMENT
PROCESS OBJECTIVES & METRICS

EXAMPLE PROJECT PROCESS OBJECTIVES & ASSOCIATED
METRICS:

» Prioritize ECPs: complexity & error-history measures
+ Make vs Buy decisions: Effort & Quality (or defect rate) histories

« Design For Reuse: Correlations of design approaches to domain
characteristics sensitivity

» Design for maintainability: Correlations of design approaches to
ease of change

Procam Mesnrens HavVC?

PROCESS OBJECTIVES and METRICS

I will introduce and distinguish 3 different kinds of metwrics on the next chart: Product, Process, and
Project Management metrics.

Some quick examples of Process objectives and the associated metrics:

Prioritizing Engineering Change Proposals — how do you tell which ones are the most important to
work first, or which ones require the most staffing?: Complexity and error-history measures, error-
proneness and past histories of trouble with particular modules are very useful measures.

Make vs Buy decisions: Does the Effort offset the gain in Quality relative to buy ... Effort and
Quality (or defect rate) histories give helpful indications of how to make this decision.

Designing For Reuse: Reuse is an increasingly important project objective; do you have some data
that indicates for your application domain, one design approach will increase the reusability index
relative to others? Correlations of design approaches to domain characteristics sensitivity are results
of measurements.

Same for Maintainability, and the answer may or may not always be the same as the answer for
Reuse. Correlations of design approaches to ease of change are key to examine here, and a history
of measurements of change activity against various design approaches in the subject domain would
help.

These questions can be answered if you have an empirical, quantitative history database.
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PROCESS MEASUREMENT
3 USAGES OF METRICS

Il o

COARPH
RO

PROCESS vs PRODUCT vs PROJECT MANAGEMENT METRICS

e Product measurements can be inputs to Process measurements
and Project Management activities
- The difference is only How they're used
- Project Mgmt Measurements could improve Process too

EXAMPLES
QUALITY PRODUCTIVITY PREDICTABILITY
(Conformance to {Outputs produced (Improve estimating,
Customer requirements) / Inputs consumed) planning, & tracking)
Product Metrics Process Metrics Project Mgmt Metrics
Size, Complexity Effort & Cost Size
# Defects in a Module Defects found Cost &Jor Effort
Reusability Defects corrected Actuais vs Budgets
Reliability Defect source identification  Earned Value vs Budgets
Testability Milestone completion When is activity done?

Proves_MesswrenowHareVC3

PROCESS vs PRODUCT vs PROJECT MANAGEMENT METRICS

Now, lookirig at all 3 kinds of metrics together (Product, Project Management, and Process metrics),
Product measurements at the lowest level are what is usually collected in practice today, sometimes
manually, sometimes by tools. How you establish relationships or analyze particular product metrics
may make them also inputs to Process Measurements, or they may make them into Project
Management measurements. As I asserted before, Project Management activities are just a subset of
total project process, sO project measurement may be rightly regarded as a subset of process
measurements.

The chart lists some examples of each of the three kinds of metrics No surprises here for Product
metrics. Some of them may be hard to measure other than based on comparisons with empirical
feedbac!: from previously deployed modules. Most Product Metrics relaie to QUALITY obj=ctives.
Software module Complexity has long been regarded as a key indicator or immediate and future
problems; many of you are familiar with some of the varying Complexity metrics sets, such as
(McCabe's) Cyclomatic Complexity numbers, (Halstead’s) Software Sciences metrics, function
points, path analysis, fan-in/fan-out counting, etc. Now, with Process metics, PRODUCTIVITY is
the encompassing goal. Clearly, Productvity includes Quality as a dimension, for example, Quality
measurements directly affect the numerator in a quatient of Product Value (divided by effort and
other resources consumed) which calculates Productivity. In other words, QUALITY is an essential
factor in Process measurement! Project management metrics and activities, generally deal with
PREDICTABILITY — estimating, planning, and tracking of progress against that plan, which may
be same as the Process Plan.

You see that some of these metrics,for example, size, appear in more than one of these columns.
What this really illustrates is that most of the Product metrics are among the basic inputs combined to
establish whether estimates are good or bad and to improve estimating, to develop plans and to assist
replanning. For example, under Project Management. Tracking is a reladonship between various of
these Product metrics and schedule or calendar.

Process_Measrement/Hart/VG3
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PROCESS MEASUREMENT
METRICS IN PROCESS MGMT PARADIGM

Precess_ibemmvonare HarvVOD

@ METRICS IN THE PROCESS MANAGEMENT PARADIGM

This diagram you saw in Jim King's presentation and it puts the roles of these 3 kinds of process
metrics, their similarities and differences, in ths total context of the Process Management paradigm of
definition through instantiation on particular projects through the carrying out of the process for a
particular project in a software engineering environment — the measurement role and the feedback
to be able to improve the definitions, either of the projects or institutdonally. Added on here are, so
you can see the relationships between them are process metrics, project metrics, and project
management metrics, which may be collected by monitoring tools separately from the Software
Engineering tools, ar they may arise from part of the information collected by Software Engineering
tools. Some of those arc analyzed in ways that make their usage project management information,
and some of them are product metrics used by the project team to gauge their convergence on
customer satisfaction (quality) goals.

The metrics are used for different purposes, but there's a lot of similarity between them. And,
there's a lot of similarly between where they're detected and stored ini the SEE. As I said before,
product metrics in most cases are also inputs for calculating Project Manazement and Process
astrics.

Process Measurement/ HaryVG9
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~ PROCESS MEASUREMENT
GOING BEYOND PRODUCT METRICS

PROCESS MEASUREMENT GOES
BEYOND PRODUCT METRICS

» Feedback analysis to Improve Decision-Making during software
development processes

« Correlation and validation of Estimating techniques
e Correlation of selected process steps to product Quality

o Feedback analysis to Improve Processes

Proxm MasnvonmsiawWCl0

GOING BEYOND PRODUCT METRICS

So, !e:;s recap: How does Process Measurement go beyond the in-practice notion of Product
metrics?

It's the PROACTIVE usage of measurement that distinguishes Process meLics activities from
Prmduct metrics. Collecting the metrics might be clearly a product measurement, but project actions
that are influenced or changed due 1o analysis of metrics are Process actions.

For example, feedback analysis to Improve Decision-Making during software development
processes.

Or, refinement of Estimating techniques by comparing past estimating procedure outputs to
subsequent actuals, thereby either validating the estimating procedure or suggesting improvements
based on the empirical data.

Or, determination of which process steps correlate most dirsctly to product Quality, in the sense that
increasing effort in particular process steps leads most directly 10 Quality gains, thereby improving
an organizaton’s process(es) 1or future projects.

This is essence of why we deal with Process Measurement. If you don't have the vision of
improving and institutionalizing processes, you may collect many product metrics and not
accomplish any improvement. You might not even be gettng basic assistance ir. achieving your
current products customer-satisfaction objectives.
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PROCESS MEASUREMENT
MEASUREMENT SYSTEMS HARLS

» Provide a way to specify User-defined metrics to collect

+ usually a tailorable default set of metrics
+ Instrumentation
» Collection

 Reporting

-~ Including feedback for decision making or improvement

« Proactiveness

- Autcmatically trigger specified process steps when certain
metrics values or thresholds are attained

-~ For example, project replanning when % calendar schedule is
inconsistent with product Earned Value

Precas_MesewrerswlavvCli

MEASUREMENT SYSTEMS are how one collects these metrics. Many of the metrics are specific 10 a project or an
organization, and hence are user defined, in the sense of the project member or another organization representative such
as SEPG members. Usually there's a core set of default metrics that everyone's interested in, so they're all provided by
a Measurement System as agtomatic user selections, for example, (Source) Lines of Code (SLOC or LOC) predicted
and produced [no one’s favorite metric, but too widely used to ignore] ...And so, measuring, storing, and counting
SLOCS associated with modules and subsystems is one of those metrics you expect 1o be collected in anybody's
minimalistic Measurement System. These systems provide for insoumentation, that is the identification cf
circumstances or points in a process at which different metrics are established and available. They provide collection of
measurements based on what's been instrumented into activities. They provide reporting, which can be done in a
variety of ways, including numerical calculations and analyses for feedback or presentation, perhaps interactively, o
project managers or perhaps other team members in making the decisions that inevitably come up because we don't
have perfect insight into defining every minute detail of processes ahead. S0, there's always a degree of uncerntainty
about software processes (as with almost all human endeavors) going into the project.

Proactiveness — that's one of our goals. To be able to really support the well disciplined recognition of when
particular mewrics cross thresholds or auzain specific relationships that should trigger specific events, process steps, for
example, when I&T has expended S0% of its budget and only 20% of the modules have come together (or maybe even
50/50 is a red flag, since you might expect the easier ones 1o be done first) somebody ought to take corrective actions,
perhaps replanning, perhaps changing lest cases, perhaps changing integration method. Or, when a certain % of the
total project calendar has passed and the measured system product's Earned Value that is collected in the EV system is
far less than that % (assuming the plan calls for, and has EV measurements supporting, EV growing according to
resource or schedule expendinrre).

Notice 1 didn't say anything on this chart about Automation. All of this can be done, and much of it is being done in
practice today, manually in many organizations. It's an obvious opportunity for automation, although not absolutely
mandatory, STARS's objective is to provide low-cost measyrement capabilities, based on automated aids, that clearly
outweigh their costs in providing thorough, timely, reliable, flexible measurement information for usage by all ot
project echnical personnel, project managers, process enineers, and organizauons such as SEPG's. Not just Process
Metncs, but aiso Product and Project Management metncs, remembenng that the collected measurements input for
these 3 purposes are ofien the same. But, Process purposes, which in a sense subsumes the purposes for the other
kinds of measurements also, is our main mativation in STARS developments.
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PROCESS MEASUREMENT
STARS PRODUCT: @
ARCADIA's AMADEUS SYSTEM

An Example of the Science->Technology->Practice
Pipeline Working at DARPA (Arcadia -> STARS)

+ Developed by Univ. of Calif. at Irvine, Prof. Rick Selby, PI;
part of Arcadia; collaborating with industry and now STARS

+ Flexible design-for-integration
- Stand-alone ~apability now
- Integrated v:*h Arcadia's APPL/A now
- Will integrai- with other SEEs and Frameworks

¢ Industry Orientition
- Proven Measurement & Analysis Algorithms
- Scalable

» Low Entry Barrier

A STARS PRODUCT: ARCADIA's AMADEUS SYSTEM @
One measurement system that STARS is cooperating with now is Amadeus ...

This is a good example of the Science->Technology->Practice Pipeline, which is DARPA's long-
term mission, working between two DARPA programs: Arcadia, which is very much and R&D
program, and STARS.

Amadeus is developed by Univ. of Calif. at Irvine, with Prof. Rick Selby as the Principal
Investigator.

Prof. Selby has been workang on Amadeus as part of the Arcadia consortivm for about 4 years, and
also in collaboration with local industries to provide history databases and collected metrics, 0
validate his ideas and approaches about how a measurement system should be constructed and used
by inter: cting with people responsible in companies for defining and carrying out measurement and
improvement activities, and to acquire addidonal algorithms for computing various measures. So,
Amadeus has already advanced beyond the level of university prototype. And, collaboration with
STARS is now also underway.

Following charts will overview som= of the reasons why STARS has selected Amadeus as a
candidate for insertion into STARS S-E’s, work started now and anticipated to be completed in the
1993 timeframe. These important features of Amadeus include flexible design-for-integration,
proven incorporation of measurements and decision aids useful in industry, and a low-cost of
starting to use it in current tool platforms (such as Unix).
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PROCESS MEASUREMENT
USERS CONTROL METRICS

Amadeus provides flexibility in specifying and dynamically changing
what causes metrics to be collected, whaicl ones are collected, and what
kappens with them

 Provides measurement associated with the 3 common kinds of
“Events” of interest:
- Product (data) changes
- Process events

- Time (clock/calendar) events

» User specifies interpretation of or response to Events, via
“Agents” which may trigger any other program or process step
- Association of particular Events with specific Agents is a

measurement system parameter easily specified and changed at
any time during a project's lifecycle, via “Scripts”

THE USERS CONTROL WHICH METRICS

The Amadeus system,has the ability for users to specify events of 3 different kinds of Events:...
(1) Changes in project products cr dara (documents, software, test database); (2) Process events
(for example, completion of milestones such as PDR or I&T, or usage of a design tool); and (3)
clock-based events (passage of specified intervals of caiendar time).

1a Amadeus system, there is the capability to specify Events of interest at the time projects are
started, or when tools are installed, or even by resetting notification mechanisms on databases,
frameworks, mailers, etc.. Such Events mrigger the collection cf particular metrics into a persistent
database. This specification is detached from the specification of Agents, which invoke analysis
procedures, or interact with prcject members in a decision-making dialog. Because of that
decoupling of Agents from Events, Amadeus offers a great deal of flexibility to modify a project's
measurement actvities, and thereby improve the process, during a project.

Process MeasurenentHariVG13
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Amadeus Project ]

Conceptual Operation of Amadeus
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University of California, Irvine
CONCEPTUAL OPERATION OF AMADEUS
This a quick conceptual operation illustration for Amadeus.

The scripts represent Events that are of interest and the associated Agents. Each script specifies one
Event-Agent pair. These are what are set up at project initiation and that can be changed during the
carrying out of the project. An Agent may trigger Data Collection activities, or they may trigger
analysis programs. The Events may come from Process Programs; they may come from clocks; or
they may come from changes to the data store. The Amadeus system is tied to an environment’s
persistent storage, and provides an interpretive approach for installing and running scripts, thereby
providing the ability to dynamically change what's measured during a project, due to the interpretive,
not hard-wired, carrying out of specified measurement activities. Amadeus provides the ability to
install Analysis Tools that may be become available after project start-up, perhaps in response to
Events that are determined after project start-up to be worthy of signalling for dzta collection or other
measurement or analysis actions. There's an event stream that flows through this interpreter, and if
there's no script currently inscalled and activated that cares about a particular event, it just "goes on
by.” But if you later decide that, for example, designs weren't passing reviews even after rework,
project maragement may want to install a new script to compute and collect Complexity metrics over
designs after every update to the design database. So, a user can either author a script, or take a
script from a translation of a changed Process Program that descnbes this refinement to the process,
and install it into the active script table, and that particular process improvement would henceforth be
effected on the project automatically.

126
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PROCESS MEASUREMENT
INDUSTRY USEFULNESS

AMADET'S - DESIGNED FOR INDUSTRY USEFULNESS

e Scalability addressed

- Multiple-server architecture, etc.

» Rich set of error-detection algorithms validated and embedded

- Classification Tree tools for error-proneness predictions, etc.

e Assisting decision-making is an important design objective

- Many empirically-based decision aids are implemented

« Joint industry efforts to test, validate, acquire algorithms

Procas_id ssweneoliarVGls

INDUSTRY USEFULNESS
Prof. Selby has done several things to distinguish Amadeus from blue-sky prototy pes.

Oune of them is scalability. He has observed snd learned that, without special engineering of the software prototypes,
100 often prototypes that work well for one-person situations fail to work for hundred- or thousand-person sitsations
without serious, costly, sometimes unachievable redesign.

His approach to scalability is 10 have concurent interpreters, multiple instances of that measurement script interpreter 1
mentoned on the previous chart, so that, depending on the underlying equipment architecture, that fu-tionality can be
distribuzed © avoid boulenecks with moniloring of a highly concurrent set of activities corresponding to a Large project
team. Additiorally, they architected their persistent siorage as general interfaces that are known 10 be typically
implementable on existing commercial database systems, so that the performance is at least predictable and gradable
with respect to very large volumes of data.

] mentioned before the decoupling given by Amadeus’s design between the events that signal :noments when the state
of project development is worth examining, and the Agenats that collect specific data at those moments or perform
actions specified in response 0 arriving at such moments. Recall that an Agent can call a particular analysis
algorithm, and also recall that the Agents can be remagpped 10 Events (meaning analysis changes) by changing scripts
during a project, as well as between projects across an orgamzation. Amadeus provides a fairly extensive set of useful
analysis algorithms, from both the research community and industry that they have collected (some of which Prof.
Selby and his colleagues developed). An cxample follows on the next chant — Classification Tree tools for
predicting error-proneness modules.

Assisting decision making is an important objective in Amadeus. The Amadeus system is available with

implementatons of basic decision aids (like those I've mentioned earlier) based or the included metrics and algerithms,

Of course, the scTipt mechanism allows project users 10 develop their own decision aids and instali them mw their
' environment flexidly using Amadeus.

Process MeancrenewHarvVG1S$
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Amadeus Project

Empirically Based Techniques
Scalable to large projects

Calibratable to new environments Focus on High-Payoff
Measurements are integratable Areas: the 80:20 rule

* Leverage previous experience
Priacess, product & team attributes

Attribute-i

“Example:.”
AE__X_&_TP_“__ 03 / l&w \
s
i Attribute-j Attribute-k ' Attribute-}
0-12 J \>12 0-18 >18 R“"“"‘;/ \';';:'""
© ® Attribute-m O

=+ : Classified as fkely to have property P (eg gf;egr)aﬁon @"/0- = \:1. 50
*.*. Classified as uniikely to have property P reos .

University of California, lr"\;me

EMPIRICALLY BASED TECHNIQUES: A CLASSIFICATION TREE EXAMPLE

Attribute J is a product metric gathered or computed on a software module under development. It doesn't necessarily
have 0 be quantified (numerical); it could be “Yes" versus “No," it could be "developed by computer programmer” vs
“by system srchitect” vs "Dy process engineer” vs by I&T weam®; it could be a reflection of a reused modules heritage.
Based on ranges of values of that atrribute J, other product metrics of interest may thea be indicated as worth
examining; at the 2nd level, the algorithm might just compute one metric broken into many ranges, or maybe some
different metrics with fewer ranges each, as illustrated in this example which depicts a classification tree to identify
modules likely to exhibit some troublesome property. This repeated classification might be repeated hierarchically at
several levels (2 in the case illustrated at level, 3 at right). eventually boiling down to a delinitive prediction as 10
whether or not a module is likely or unlikely 10 be atnong the 20% most error prone, or 1o exhibit some other property
which is the subject of a different classification tree.

A surprising finding in the field is that there is no single or small number of root-node product metrics that are always
most useful to be examined first in calculating error proneness.  This varies so much between organization practices,
application domains, equipment architectures, test nicthods, eic., that it is almost impossible to develop generally
applicable classification tree alp~:ithms that are not highly parameterized by such application-domain and other
chanacteristics of the setting of the software development project. This means that it is almost impossible to
implement a simpler approach than indica‘ed here as a calculation over multiple collected measurements — notice
‘hat these are at least 3 different metrics depending upon the range generated by the first metric (the root node).

Prof. Selby’s group is part of is a broad community that is building up empirical databases and learning about what the
relevant metrics are to place in classification trees under what circumstances, and thereby refining the partitioning
reflected by the branching in the tree. They're leaming by building up a body of knowledge to improve these
algorithms  They're learming about applicauon domains and the correlations between particular properties of those
domains and panticular properties (measured by product metrics) of software that indicate for example, error proncness,
or reusability, or ease of change, eic. Given a sel of characterisucs, there's 3 growing likelihood that they have already
idenuficd the root-node product meuie to compute and probably the next level meurics set 100,

So, there's a Jot of pragmatic analysis, underlying theory and supporting empirical dats, and evolutionary learning and
expanding capabililies already sccompanying Amadeus. 128

Process_Measw emensillarvVG 16




Amadeus Project

Validation Studies

* Goal: Identify components within two target classes ---
top 25% of faults and top 25% of effort

* 16 NASA systems

 Correctness: 89.6% [= (a+d)/(a+b+c+d) x 100]
« Consistency: 79.5% [= a/(a+b) x 100]
» Completeness: 69.1% [= &/(a+c) x 100]

actual

+ - ! total
predicted + [a b | a+b
- c d
total a+c a+b+c+d

University of California, Irvine

VALIDATION STUDIES (OF THE CLASSIFICATION TREE EXAMPLE)

Two classification trees like that illustrated on the previous chart have been recenty validated against
16 NASA systems: one predicting top-quartile error proneness and the other predicting high effort
upper quartiles for software modules entering an I&T activity.

Correctness is measured as the sum of modules predicted correctly to be error-prone plus those
corr=ctly predicted to not be error-prone, divided by the total number of all modules (which includes
those predicted wrong either way as later determined by integration experience). 90% correctness is
regarded as outstanding, and would certainly be welcome predictions for project management pricy
to a1 J&T acdvity. : .

Another approach to validating the error or effort prediction technique is Consistency, measured as
percent of those predicted in the top quantile that actually turned out to be. And, Completeness is
percent of actual top-quartile modules that were identified by the predictor. Validations of almost
80% and 70% prove how useful these algorithms would be dismributing labor during 1&T.
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Amadeus Project

Interconnectivity Analysis
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Applications: - -
" .* Reverse engineering -
3, Software structure
. evaluation. .
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» Multiple interconnection criteria

» Multiple visualizations of system
structure

In one application, technique was successfully used to locate components that wer
six times more error-prone than otner components

Proces_MemnwerasdiovVClE
University of California, Irvine

INTERCONNECTIVY ANALYSIS: ANOTHER AMADEUS-SUPPORTED PROCESS AID

A quick glimpse at one more kind of analysis — Interconnectivity analys:s.

This tells you, given 2 "toublesome” module, what other yet-untested moduies are most likely to
share the same troublesomeness. That's the essence of Interconnectivity analysis.

Some Interconnectivity analysis algorithms are available with Amadeus, and Prof. Selby’s group is
part of active research developing more such algorithms.

-~ o~
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PROCESS MEASUREMENT

LOW ENTRY BARRIER @

AMADEUS NOW:

+ Can provide mechanisms automating Metrics collection today with
current unix-iike platforms (does not require n Framework-Zased
Integrated SEE)

o Generic interface to Amadeus Measurement Szsiem includes
bindings to Ada (APPL/A) and C (inclu2ing shell scripts) now,
demonstrating generality of interf2c2 approach and likely success of
integration with other languizes and tools

+ Integrates easily with independent analysis tools due to Event-Agent
decoupling

Precem M axmorwneuHevVG9

LOW ENTRY BARRIER

Finally, "low entry barrier” was an important objective in the design of the Amadeus system,
meaning that organizations can insert the Amadeus measurement systems into their development
settings regardless of the sophistication or integration existing in their available tool platforms or
environments. Stated otherwise, that an organization could very gradually, at small start-up cost and
training, insert some or all of Amadeus's automated capabilides.

Amadeus runs stand-alons on Unix-like platforms today. It can be instrumented and conoolled by
C-shell-like scripts foday. The interface to the underlying Amadeus system already has bindings to
Ada (therefore APPL/A) and C today. This already demonstrates the success of the generic interface
approach in Amadeus's design, and indicates the likelihood that integration with other languages,
including process description languages like MVP, will also be straightforwardly accomplished; such

further language integration, as well as plaform portability, are being started as collaborative efforts
with STARS.

And, Amadeus supports the indzpendent insertion of newly developed or newly available analysis
tools, via the Event-Azent scnipt paradigm I described earlier. This promotes both inidal integradon
of analysis tools already in practice and familiar to a project team, and the expansion of analysis tools
available to the team.

Process MeasuremerwHarvVG19
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PROCESS MEASUREMENT
AMADEUS EVOLUTION

AS OTHER TECHNOLOGY IS PRODUCTIZED:

» Can provide platform integration approaches to accommodate
migration to Integration Frameworks and open architecturajly for
integration with other emerging process capabilities

- STARS SEE area synergy

» Indcpendence of particular process languages or notations, or rather
a multiple-perspective Interface that can be easily integrated with
many tools and languages, is key

STARS COLLABORATION WITH Amadeus:

* Developing public interfaces to Amadeus system

+  Will develop bindings to PCTE, SoftBench,

+ Will provide test & validation of concepts & approaches
« Will port and integrate Amadeus with STARS SEEs

Procem_MoswrenasiaovV20

AMADEUS EVOLUTION '

As other process and SEE technology is productized, Amadeus's architecture, based on the generic
(language-independent) interface approaches which characterize all of Arcadia’s environment
architectural approaches, facilitates inroduction of and evolution to the highly integrated, synergistic
framewcrk-based SEEs of the future. This is already an instance of significant synergy between
STARS's SEE and Process developments areas.

And additionally, as I mentioned before, there is the promise of interfacing Amadeus to other process
programming languages and specification approaches than APPL/A — meaning that process
engineers might use statements in these languages to indicate where and what metmrics and
measurements and analyses and possibly what red-flagged actions are of interest, and then
translators for those languages produce outputs that directly or indirectly lead to Amadeus scripts.

I have already described a significant Amadeus implementation that runs today and is being
productzed, refined, extended, and validated by current activites in collaboration with many
organizagons, particularly industry. STARS organizations are part of that effort.

Furthermore, STARS is direcuy supportng several acdvides toward productization of Amadeus that

we have determined 10 be vital to STARS's objectives. These include (1) developing documented

public interfaces to Amadeus system; (2) developing bindings to PCTE and probably SoftBench and

other framework-like products; (3) testing and validating Amadeus concepts and approaches via trial

usage on friendiy projects at the cites of STARS contractors, including incorporation of in-practice

industry metrics and analysis algorithms back into Amadeus as possible; and (4) porting and

integraring Amadeus with STARS SEEs. The first two of these activities are underway now, the

third has started via collaboration between UC Irvine and TRW’s CCPDS-R project, and the fourth @
will be facilitated by the first two (or three).

Process Measuremens/HarvVG20
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PROCESS MEASUREMENT
STARS PRODUCT: PREIS APPROACH

Actionltem Message to Programmer

O Modify Source Cod

Assigned T¢ Edc
Requested B: Eric
Last Modifiec September 16,1991 12:17:13
Description Status: yndone
changed. if Testing Feedback is available, it
indicates problems to be addressed in the
previously moditied SourceCode. Modify
the code so that it sausfies the Design (and

Testing Feecback, it present).

Taskc Modiy SquceCade

Task Deadline: r 15 1991

Task Hours Remaining: 50

Products: Status:  needsWork
OTG-implementaton
OTG-Design

Admpad Sorn Boxing/Hoacywel STARS work,

Proczs_MuswonauloryVG2!

STARS PRODUCT: PREIS APPROACH

There are at least three prototype STARS products that you have heard about or can see in the
demonstrations that incorporate varying aspects of measurement capabiliues. All of these are
products being delivered in the 2-year STARS timeframe, and you already see the recognition of the
impartance ¢. integrating measurement with these diverse Process-automation products.

The first is the prototype EIS system. You see that it obviously has a set of collected measurements,
here reflected in the Action Item Browser's Process Me:ric Notification feature. As enactment
occurs in the Control Point enactment system, notices in the form of Actionltems are sent to the
appropriate users. Included in these messages is information concerning the product and process
data collected during process execution from the metric parameters defined for the process. This
re%rcscms a fairly fixed set of metrics associated with the particular process definidion embodied in
EIS now.

Process Measwemerw Hart'VG21
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PROCESS MEASUREMENT
STARS PRODUCT: SPMS APPROACH

N
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SPMS Integrates Quality Metrics and Process Models

RADC Quality Metrics

SPMS Process Component
Framework
Fuz-c-to"su
("ilities™) 4
- A » Product
Criteria Task "A" Task "B~ Milg.tom s

Metrics
(questions)

Adapted from IBM/SAIC STARS Work

Precen MesmvenseloywCn

PSTARS PRODUCT: SPMS APPROACH
SPMS Integrates Quality Metrics and Process Models.

The RADC Quality Merrics Framework represents 13 factors (“ilides”), 29 software-oriented criteria,
and several hundred metrics/questions/formulas for calculating software product quality ataributes.
SPMS has stwored the entire RADC framework and provides the tailoring tools so that a workable
subset can be defined for a given project. Specific mevwics from the tailored quality model can then
be associated with the exit criteria of tasks in the defined process model by the creation of "data
collection forms” (DCFs) that will rigger when a particular task with such an exit criteria is
"executed”. The data input at that point will then be used along with the pre-stored formulas to
compute a value that is compared to a "threshold” established in the process model task which causes
the execution of the task to pass or fail. Failure would then be handled by cloning a rework
network, etc. Such capabilides are being provided extensively in SPMS's process simulator.

The RADC Framework was chosen because it is so fully defined, truly capturing years of Metrics
research and avoiding ime-consuming, costly development on STARS, and guaranteeing pruject
usefulness in the 2-year STARS window. But additionally, SPMS intends to add other metrics
capabilides (for example, those from Selby and his colleagues as done by Amadeus).

Process_MeasurenewHarv'VG22
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PROCESS MEASUREMENT
STARS PRODUCT: CEPA APPROACH
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STARS PRODUCT: CEPA APPROACH

The Cleanroom Engineering Process Assistant, implementing a particular defined process, also
prevides evidence of the integrated role of measurements and metrics in Process Management.

So, you see, metrics is pervasive in all good processes and supported in the automation of good
processes. Merrics and measurement cut acros< them all. You should not be surprised that all of
these other products include facets of metrics and measurement.

Hence, common underlying support, supportive of many metrics and analyses but not necessarily
tied to any one set of them, looks like a cost-effective soluton. That's why Amadeus is constructed
to be used the way I described; and Amadeus could be be installed and integrated with Process
Automation systems such as seen here in PREIS, SPMS, and CEPA, without necessarily changing
any of the user screens shown for those systems, but offering flexible extensions of those and other
user screens presenting measurements triggered by Amadeus Events and processed by Agents.

Process Measwrement/HarvVG23
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PROCESS MEASUREMENT
SUMMARY

MEASUREMENT WILL DELIVER
NEAR-TERM BENEFITS

» Helps decision makers at all levels do their jobs better

 Low risk to automate: product and project management metrics
collection being done now in practice

e Measurement systems will evolve to integrate with other emerging
process technology, e.g., reusable process assets, process
definition languages and notations, process management and
enactment

* Provide a foundation for improvements based on the SE1 CMM

The key to Continuous Process Improvement!

SUMMARY @

So, in summary, Measurement technology will deliver near-term benefits, for example, helping
makers at all levels do their jobs better. This is Process, and it's Process improvement within the
context of an ongoing project

Extensive measurement represents a low risk to automate — significant automation of product and
project management metrics collection is in place now in practice in many organizations. And, it
does not require the existence of a SEE integration framework to be able to use it now.

Measurement systems will evolve to integrate with other emerging process technology and process
capabilities you've heard about in this track, for example, reusable process assets, process definition
languages and notations, process management systems, and enactment aids.

Going to automated measurement, which you can really use to assess, guide, and control project
activitdes, will provide a foundazion for improvements based on the SEI's Capability Maturity Model.

And, as has been stated repeatedly: You don't know what to improve, or if attempted improvements
are paying off, if you don't have real measurement.

Measurement is The key 10 Continuous Process Improvement!
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PROCESS MEASUREMENT

CONCLUSION @

As we delve into this subject [process] it is clear that there is a
richness and substance to the technology that is barely discernible on
the surface. In principle we are talking about the design of processes
that will permit fallible humans, with the aid of machines, to produce
infallible products. To do this economically and to responsively meet
our users’ needs is a challenge of the first order. The challenge of
software process research is thus to find economic and effective means
for applying numbers of people to the performance of complex and
precise intellectual tasks. As this field evolves, the technology it
develops will undoubtedly be of value to many other human activities.

Peter H. Feiler and Watts S. Humphrey
“Software Process Development and Enactment:
Concepts and Definitions”

October, 1991 (draft)

IN CONCLUSION OF THIS TRACK

I would like to read you an interesting quote from Peter Feiler and Watts Humphrey in an SEI report
on Process concepts and definitions that will soon be published.

As we delve into this subject [process] it is clear that there is a richness and substance to the
technology that is barely discernible on the surface. In principle we are talking about the design of
processes [thai’s our Process Definition activities] that will permit fallible humans, with the aid of
machines, [there’s our Process Managemenz or Process Automation activiiies] to produce infallible

. [At least, that's the vision] To do this economically and to responsively meet our users’
needs [which Measurement technology helps us gauge and determine if we're succeeding, that's the
essence of the Qualiry-oriented Product measurements] is a challenge of th2 first order. The
challenge of software process research is thus to find economic and effective means [How to you
know if they're "economic” and "effective” if you can’t Measure them? These are the Productivity
and Predictability objectives of Process and Project Management metrics] [Also, juss as software
Reuse might be our highest-leverage software approach, so this is the Process Asset Library's
justification, so we learn and leverage from the best process practices and achieve economies and
effectiveness] for applying numbers of people to the performance of complex and precise intellectual
tasks [by carefully defining disciplined processes using Process Definition languages and
Notations). As this field evolves, the techrology it develops will undoubtedly be of value to many
other human activides [outside the software domain].

M
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DOMAIN-SPECIFIC REUSE
OUTLINE

Problems we are addressing

Domain specific reuse vision and context
STARS reuse strategies

Products and achievements

Dewvamp—Spenfic RauwiPayun/VG2

This presentation will begin to articulate the problems that architecture-based domain-specific reuse addresses. It @
will elaborate the megaprogramming vision with respect to domain-specific reuse and provide a top-level view of

STARS reuse strategies that assist in transitioning to megaprogramming. Highlights of STARS achievements to date

will be presented. Currently gvailable interim reuse products will be identified. STARS is. interested in working with
Technology Transfer Affiliates for review, trial usage and feedback on these interim products. Subsequent

presentations in this track as well as the STARS demonstrations in the demo area will provide more detail on the

interim products.




DOMAIN-SPECIFIC REUSE
WHAT PROBLEMS ARE WE ADDRESSING?

Current Problems Megaprogramming Solution ?
£
f—‘ e Lack of common understanding of Architecrure-based rapid prototyping &
ﬁ:} requirements betweea end-user with end-user involvement %,:
!? and develuper Well-defined architecture context, 4
i e Difficulty in undersranding/maintaining componeat interfaces and localization

g;t software developed by someone eise of behavior

f‘! e Difficuldes in scaling up to large Megaprogramming processes and

3 development by many pecple with technologies supportng architecture-based

Aj diversified skills rause and collaborative development

:_! & Few incenrives (0 reuse; many obszacles Reuse industry meeting DoD needs

] e New systems often treazed as unprecedented Building unprecedented systems from

4 precedented components

itk
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The problems that are addressed by domain specific reuse are nct simply the commonly recognized issues with
respect 1o the need 10 decrease cost or increase reliability by reusing existing well tested software. It goes much
further than that in terms of grappling with the underlying problems of building DoD software that truly meets the
end-user needs. Numerous past studies have identified lack of 2 common understanding of reqquirements as a
significant problem. Domain specific reuse enables a change in the way we do business by facilitatiag
architecture-based comaponent-supported prototyping in which the end-user can be involved prior to definitization of
the requirements. This will allow improved cost, schedule and functionality traceoffs.




DOMAIN-SPECIFIC REUSE
VISION

System
Creation

Guided by Reuse Process

Based on Application Domain Architecture
Systems Composed From Reusable Assets
Assets Include Any/All Life-Cycle Artifacts

Supports Continuous Improvement in Reuse Process/Products

>

Reuce Library
¢ Appliation Domain
Architecture
o Geserators
o Life-cycle Artfacts

3,

New Development

Domgin-Specfic Ause/ Pupen/VG4

In the future, we eavision reuse-tased soitware engineering processes guiding the development/evolution of software
intensive systems. Specific system softwzr: architectures would be based on the generic application domain
architecture and associated gen<sic requirements set. The system would be created or evolved using reunsable assets.
These assets can include application generators, rensable requirements and tests and any relevant life-cycle artifacts.

The processes would include reuse-based prototyping to assist in requirements definitization. Both rapid prototypes
and eventual systems would be composed from reusable assets based on application domain architectures. We
envision application generators to become increasingly important as one of the means of capturing and reusing

application domain knowledge.

A system may also includ- reengineered components but that reengineering effort needs to be done in the context of
the domain architecture. The reengineered components could then be provided back to the reuse library for usags on

other programs.




DOMAIN-SPECIFIC REUSE
REAL-WORLD SUCCESS EXAMPLES

ufe. Gy Rt v AR

e There are several successful instances within DoD and external to DoD
of process-driven domain-specific reuse based development

- Australian C3

- Foxboro process control
- NobleTech (BOFORS)
-~ Navy FCDSSA RNTDS
- CCPDSR

o STARS goal:

- Provide processes and automated capabilities to enable more DoD
mission areas to transition to this approach

-~ Work within the DoD community to catalyze removal of political,

- cultural, business and technical barriers

P o s e TR G it N "
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B There are successful instances of reuse today which have resulted in significant cost savings and quality improvement
for the organizations involved. The list provides a2 few examples ranging from commercial process control applications
through European, Anstralian and American defease experiences. One item of significance is that the Navy Fleet
Combat Directorate Systems Support Activity which is a post deployment support organization has been successful at
reuse in its maintenance activity on several ship platforms as part of the Restructured Navy Tactical Data Systems.
They have achieved over 80% reuse and significantly reduced the size of the workforce and the overall DoD costs in
evolving these systems.

L Mis

R

STARS goal is to enable more of these success stories in additional domains of interest to DoD by providing
processes and automated capabilities to support reuse-based software engineering and by assisting DoD in
understanding and addressing the non-technical as well as the technical barriers to reuse.




DOMAIN-SPECIFIC REUSE
STAGES OF REUSE

Adapted from SPC Mount Reuse

Damma-Spesific Rt/ Payun/VCé

The Software Productivity Consortium has defin2d a model for staged introduoction of reuse. It is depicted in the
disgram and often referred to as Mount Reuse. Within the commanity our goal is 1o transition from adhoc reuse to
systematic reuse over time. Most organizations are dealing ip adhoc reuse today. Individuals scavenge and find
something to reuse. Adhoc reuse is based primanly on individual initiative and knowiedge rather than corporate
Imowledge that is retained across people and projects.

Organizations are beginning 10 construct libraries that contain multiple interrelated assets (designs, code, tests,
documentation). This is the repeatable jevel There begins to be a handoff between the producer of an asset and the
consumer nf the asset. The assets are gathered i structured libraries.

In the portable or adaptable level, software components are specifically designed to be more portable or usable in
more general contexts.

The goal is architecture based reuse where & domain analysis has been performed within the application domain and
a degree of consensus has been established on the generic software architecture and interfaces.

Finally, in the systematic reuse stage, we can talk aboat true engineering of the domain and adapting and generating
systems based on the architectures and reusabie assets.

Dorain-specific reuse will come about through the work of many organizati~ns and programs. STARS role is
outiined by the tnangle. In establishing our strategy, we could have elect2d to place all our empbasis at the
repeatable level to really try 10 institutionalize repeatable reuse. Instead we have been following a strategy that cuts
across levels. It provides the enabling technology for repeatable reuse (library mechanisms) while also addressing
processes and techniques for supporting architecture-based re se.
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DOMAIN-SPECIFIC REUSE
STARS REUSE OBJECTIVES

Establish a basis for a paradigm shift to reuse-based software
engineering

o Demonstrate benefits of reuse in familiar DoD context

e Provide transition support to reduce adoption risks in evolving to
rense-based development

o Ensure basic reuse processes and technologies are available and
validated for use

Demn-Specific Racs!Payson/VG7

STARS seeks to establish a basis 10 enable a paradigm shift to reuse-based software engineering The basis will be
expanded over time by other programs as the community moves forward with megaprogramming. STARS is working
to accelerate the movement forward. To do this STARS is focusing on 3 main reuse objectives.

STARS will demonstrate the benefits of domain specific reuse. This will help the community understand reuse, the
investment costs and the benefits to be gained. It will thus help motivate others to invest in architecture-based reuse.

STARS understands that there are both technical and non-techrnical barriers to reuse. STARS will provide transition
support such as guidelines and migration paths that should make it easier for others to introduce reuse into their
organization’s way of doing business.

STARS will work within the community to ensure there are well defined reuse processes and basic technology (tools)
to support reuse-based « {tware engineering. STARS is developing some of the processes and tools anJ working with
others to leverage their developments.




s

! DOMAIN-SPECIFIC REUSE
STARS ACTIVITIES
Establish Establish and
Broad-Spectrum Reuse Validate Reuse Library
Concept of Operations Open Architecture
Establish Automate
Framewor: Reuse
for Reuse - j Processes
Processes

Duwar-Specific Reusn/Paysen/VGE

Key STARS reuse activities are depicted here. STARS is establishing a framework for understanding reuse and reuse @
processes aud for understanding where standards or common interfaces would facilitate reuse. STARS has been

working on several specific reuse processes, ¢.g., a domain analysis process and asset certification process. STARS

has also b-.en investigating how to tailor life<cycle processes to the needs of specific application domains and how to

include ruse into a life-cycle process. Examples of the reuse process work will be discussed later on today. STARS is
interested in automating reuse processes. To date, most of the automation work has focused on developing reuse

library mechanisms. A presentation of these will be given tomorrow and demonstrations are available on the demo

floor. As reuse processes evolve, STARS will investigate other aspects of antomation.




DOMAIN-SPECIFIC REUSE
STARS REUSE APPROACH

Point
Solutions

o STARS sponsored
prototype libranes
- CAMP
~ RAPID

e |nitial STARS
Repository

00 >

Technology
Evolution

-Cultural -
“Impact -

s S >

o Open architecture
framework for libraries

o 2nd generation STARS
librane=

o Capability to exchange
assets acress libraries

o Integration with SEEs

e Processes and tools to
support asset creation,
utilization and
management

o Early reuse guidelines
o Reuse concept of
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o At iauee *blueprint”
e Gu '~i - s on integrating

reu:’ - (o averail way of
doing ousiness

o Tailored software

¢ Analyze/publicize suczess

development plan

stories and lessons
leamned

e ASSET

=

o Successful demenstrations
of domain-specific reuse
on real DoD programs

o Commercial technology
to support reuse

e ASSET fosters reuse
industry

The STARS approach tc accelerating the shift o megaprogramming involves evolving from adhoc point solutions to
a new way of doing business. The slide depicts the overall STARS strategy in each of the areas.

In the reuse area we are currently on our first iteration between technology evolution and cultural impact. We have
created a reuse process framework, developed 2nd generation library mechanisms and begun to get feedback from

their usage. We ha.< defined the basis for an asset library open architecture and begun to prototype those interfaces

within our library mechanisms. We have saruple reuse processes and have recommended changes to the acquisition
regulations in order to foster reuse. The Asset Source for Software Engineering Technology (ASSET) has been
established as a focal point for reuse to help stimulate a national reuse industry.
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DOMAIN-SPECIFIC REUSE
REUSE LIBRARY RELATIONSHIPS/VISION

o National Level
- “Yellow Pages™/Inter-library service
- Process assets

~ Multi-domain componeats/algorithms
such as Ada Bindings

i - %4 e Inte-operability Infrastructure
CARDS {3l RAASP ad o [ Others - Network evolution, interconnectivity
i Rapid Y - Open architecture definition
] 0 e Domain Specific Libraries
g - ~ Assets particular to application areas or
\\ companies (Lray contain common assets)

/
Domain Specific Libraries

Demasn-Sponfic RmniPeyen/VG 10

STAPS envisions that the future will involve a distributed network of interoperating reuse libraries.

There will be multiple libraries using different underlying technology and access schemes dependent on user needs
and preferences. Projects, organizations, application domain. etc. may each have their own library.

There are some issues that need to be addressed at a national level. ASSET was established to address the national
level issues and will provide a "yellow pages” across multiple geographically distributed libraries.

There are other interoperability issues on which consensus within the community is necessary. STARS is seeking to
understand where common interfaces are needed and would assist the evolution of a reuse industry. To support
interoperability among reuse Libraries STARS has bejun work on an Asset Library Open Architecture Framework
which will be discussed tomorrow. A demonstration of early capabilities for asset interchange is available in the demo
area. STARS has helped to establish the Reuse library Interoperability Group (R1G)—an independent pre-standards
group of over 25 organizations— that is working towards consensus on reuse libraty interoperability issues.




DOMAIN-SPECIFIC REUSE AN
PLANNED REUSE RESULTS

¢ Reuse transition support guidelines
o Reuse-based software engineering concept of operations

o Modular descriptions of reuse processes associated with various user
roles (e.g., domain analyzer, asset certifier, asset cataloger)

¢ Reuse library open architecture framework

¢ Asset library mechanisms that support the acquisition, classification,
browsing, retrieval, and general management of reusable assets

e Tools to support the reuse process

Dema-Specfic RumaniPowa/VG11

The next two slides identify some of the key achievernents in the reuse area. We have emphasized usage and
feedback of interim work rather than identifying particular interim products.

13




DOMAIN-SPECIFIC REUSE
REUSE AREA ACHIEVEMENTS (1)

o Initial usage of STARS Library Mechanisms
- AMS: Foundation for NTSC Reuse Initiative
- SRL: Supporting early ASSET capability
_ SAIC Corporate Repository
- RLF: Tailored for NRL’s Navy C? Electronic Warfare Domain
Being used in AF CARDS
Internal Unisys alpha programs (e.g., ASW library)
e STARS reuse process for domain analysis
- Being used on NAVAIR f{light simulator

o Example reuse based life-cycle process tailored to an application
domain

Dumame-Spoafic Anme! Popen/VG 12

STARS is interested in working within the software engineering community to catalyse a transition to reuse based
software engineering. STARS was instrumental in establishing the RIG and continues to actively participate in RIG.
It is our intent that the STARS libraries be upgraded from compliance with our own asset Library open architecture
to compliance with RIG pre-standards as they become available.

STARS staff participated in the JLC San Antonio I reuse parel! to identify barriers and actionable recommendations
for DoD 10 make reuse a reality. STARS continues 10 work with the Army CECOM ia supporting the JLC’s efforts
in this area.

The other achievements identified on this slide represent early STARS work in providing transition support and
addressing the cultural issues involved in moving to reuse-based development.

14
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DOMAIN-SPECIFIC REUSE
REUSE AREA ACHIEVEMENTS (2)

¢ Catalyzing convergence within DoD community
~ Reuse Library open interfaces for accessing/exchanging assets
- Instrumental in establishing Reuse Library Interoperability

Group (RIG)
- Co-chaired JLC San Artonio I Reuse Panel

o Specification for government/contractor CDRL library

¢ Reuse guidelines

¢ Lessons learned: operational library management, interactive
certification of components, and AFS usage

¢ Inte..sive interviews/synopsis report across most government reuse
efforts

¢ Recommendations for FAR/regulation modifications supporting reuse

ASSET began operations

Demain-Specific Revese/Parasn VG 13

A high level view of final STARS reuse products is provided by this slide. Interim versions of the products will
receive trial use within alpha-test projects by the Primes, in the demonstration projects, in the AF CARDS program
and by Technology Transition Affiliates. The final products will reflect the feedback from this usage. The STARS
reuse products address both an evolution of the technology base and transition support guidelines that help address
the cultural issges involved in moving towards a new *vay of doing business.

15
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DOMAIN-SPECIFIC REUSE
REUSE PRODUCTS AVAILABLE NOW

Point Solutions

¢ Prototype Libraries
- Software Reuse Library (limited distribution)

Products Supporting Technology Evolution

¢ Reuse Processes
~ Domair Analysis Process
- Asse. Certification Process
¢ Standards/Conventions
- Asset Library Open Architecture Framework

¢ Second Generation Library Mechanisms
-~ Reusability Library Framework (public distribution)
- Asset Management System (beta InQuisiX license from SPS)

DemamanSpecifie Ram/Poyun/VG 14

The interim products listed on these two slides are organized according to the stage of the STARS approach the
product supports. Thus they are characterized as: point solutions, products supporting technology evolution and
products supporting cultaral change.

Further information on the processes, tools and reports listed on these slides can be found in the STARS Catalog or
the remainder of the presentations at STARS '91. Many of the documents «lentified on the next two slides will be
handed out to you today. All of the library mechanisms are being demonstrated in the STARS booth. We invite you
to join with us in accelerating the transition to megaprogramming by working as Technology Transition Affilitates and
providing us feedback on these early products.
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DOMAIN-SPECIFIC REUSE
REUSE PRODUCTS AVAILABLE NOW 3
Products Supporting Cultural Change !

¢ Transition guidelines
- Reuse Concept of Operations :
- Composite Process Model integrating reuse ?
- Sample process tailoring to application domain risks
- Reusable Software Acquisition Environment report

Deoman-Specific Reust! Poyesn VG 1S
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STARS '91
REUSE CONCEPTS
Maggie Davis
The Boeing Company
03 December 1991
(206) 773-3313
mjdavis@stars.boeing.com
B RemeCancepxyDIvis/VG]

In suppornt of the STARS mission, representatives from each of the three prime contractors (Boeing, IBM, and
Unisys) along with representatives from Mitre and the SEI were chartered as a reuse concepts joint activity team.
The team has been developing a consensus description of the reuse aspects of software enginecering following the
envisioned STARS paradigm.

This description is captured in an evolving document called the STARS Reuse Concept of Operations. The focus of
version 0.5, a recently-released first draft, is a framework for considering and defining reuse supporting composable
processes,

The framework supports composing these processes into broader contexts such as reuse-based organizational
strategies and product life cycles.

19
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REUSE CONCETTS

OUTLINE

» Reuse perspective on STARS vision
* Reuse process conceptual framework
- Benefits
- Content
- Domain concept

* Next steps

oo )

This talk gives an overview Of the reuse perspective on the STARS vision with regard to specific terms of the vision
statement and with regard (10 the reuse coocepts document.

This talk will describe assumapiions and benefits of the reuse process conceptual framework as well as describe what
the framework contains.

The final topic will address what we believe are the logical pext steps in evolving acd refining reuse concepts for
STARS.

20




REUSE CONCEPTS
REUSE PERSPECTIVE ON STARS VISION

Well-defined and consistently applied

PROCESS-DRIVEN processes for creating, managing,
reusing assets
REUSE-BASED Derive new and modified systems from
existing assets
DOMAIN-SPECIFIC Assets, processes, technology are

appropriate/tailored to domain(s)

Substantial automated support for

\ Y- processes;
TECHNOLOGY-SUPPORTED Assets and tools integrated into SEE

. Assets shared among geographically
gg%fgg&%{}rw -dispersed libraries 3; heterogeneous
A platforms
RemseCanceps/Drny/VG3

Being PROCESS-DRIVEN means that software engineering is done in accordance with well defined processes that
are consistently applied. Support for guidance. monitoring, and definidon of processes is provided by the software
engineering snvironment.

Being REUSE-BASED means that the standard approach 10 software-intensive system development and evolution is
to denive pew and modified systems principally from existing assets rather than to create them anew. Note, this
approach requires that relevint assets be available, as well as processes defining how 10 use the assets o produce
systems. The reusable assets assumed 10 be available include not only the sofiware components most commonly
associated with reuse but also addidonal kinds of information such as requiremeris, specifications, architectures,
designs, test procedures, domain knowledge models, data dictionaries, algorithms, process definitions, and rationale.

Being DOMAIN-SPECTIFIC means that the reusable assets, the development processes, and the supporting technology
are appropriate 10, perhaps tailored for, the domain in which the software is being developed. We believe that the
same reuse concepts and the same generic processes and techrology apply to domains of vanous types and levels.

Being TECHNOLOGY SUPPORTED means that there is substantial automated support for the reuse processes.
Furnther, the reusable assets and the support tools are integrated (n the software engineering environment bewng used.

Doing COLLABORATIVE DEVELOPMENT means that reusable assets can be shared among libraries that are
geographically distributed anc hosted on beterogeneous platforms. The vision is that a user can use a single interface
10 interact with all libraries, unaware of whether or not an asset comes from a local or remote library and of the
particulars of the user interface or of the data model associated with the ariginating library.

21




REUSE CONCEPTS
CONCEPT OF OPERATIONS DOCUMENT

DOES:
« Elaborate on reuse VISION
* Define conceptual FRAMEWORK for reuse processes
« Establish common reuse VOCABULARY
DOES NOT:
» Prescribe THE way to do reuse
WILL:
« EVOLVE over time

- Review
- Feedback from use

ReveeConcepa/Devis/ VG4

The STARS reuse concept of operations document is the first step in providing guidance on how to evolve reuse-
based approaches and in making sure that appropriate reuse support capabilities are known. Thus, the documeni
articulates STARS concepts and expectations for reuse with respect 1o system and software development by:

- elaborating on the STARS reuse vision;

- defining a framework for definition of reuss processes;

— establishing a common STARS terminology for reuse;

— addressing the impact and oppormaities for use of distributed, heterogeneous asset libraries as a
reuse-enabling technclogy (this topic will be covered in the following session of the Reuse Track);
and,

— providing a context for understanding STARS reuse plans and products.

The STARS reuse corcepts joint activity team believes that there is no one “right” software development process that
is applicable to all organizations, applications, piojects, or methodologies. Thus, the rense concept 0. operations
document does NOT:

~ pruvide a concept of operations for a total software development process;
- provide a concept of oprrauons for a specific organization; of
— prescribe “the”™ way e do reuse.

We expect 10 release version 1, volume I in January 1992. This new version will reflect technical review by
individuals inside and outside of STARS. Furthermore, we expect to conunuously evolve this volume as other
organizations provide feecback from reading it and from trying (o use it as guidance. Volume II, which wijl coatain
elaboratons on the processes within the reuse process framework will be incrementally released as process
descripuons become available. Tt is our bope that these two volumes will be used by those technologists who create,
motutor, admun.,ter, and modify systems and software development! and maintenance processes.

22
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REUSE CONCEPTS
» PRIMARY BENEFITS OF FRAMEWORK

» Adaptable to different :

- Goals
- Organizations
- Projects

» Common viewpoint for reuse processes:

- Discussing
- Defining

;;:‘} ReauscCancepa, Dwit/VG S

To reinforce our belief that there is not one way to do reuse, the reuse concepts joint acrivity team explicidy
developed the reuse process framework 10 be generic, and thus, adaptable with respect 1o ifs application by specific

organizations, within specific methodologies or approaches, or as supported by a specific soitware engineering
environment.

1t is our intent that the reuse process framework will aid in understanding the technical issues involved in integrating
reuse throughout a system or software life cycle process. This assistance is a ccnsequence of the framework
providing a common viewpoint for discussing and defining reuse processes.

We expect that this framework will be of interest to:

- Software Program Managers in understanding how reuse may affect the development process and
be incorporated into project planniny; )

— Acquisition Plannerr who plan acquisition strategies and prepare request for nroposal (RFP)
packages;

— Acquisition Policy Makers who are seeking 10 better understand how 10 fcster reuse; and,

-- Process Engineers developing cowmposable reuse processes and mergmg them into larger process
contexts such as life cycle models.




REUSE CONCEPTS
REUSE PROCESS FRAMEWORK

Goals,
Strategies,

PLAN |

_ Tailored Processes,
i ' Resources

Needs, T |

Lessons L
L‘med’ CREATE

Process P l

Assets ‘
MARKET FORCES i : Assers &
ASSETS .

iAw

. Descriptions SOFTW ARE
N S S =t Lessons  yrunaGE i AXD
DOMAIN EXPERTISE 1 P~ oF1ATED
ToOLS — : PRODUCTS

A
Lessons | UTILIZE .
Needs

The STARS Reuse Process Framework identifies functions and processes supporting reuse in the context of software-
intensive system developrnent and maintenance. The framework has been organized into four families of processes,
whose uames emphasize the primary purpose of each.The arrows in the figurs represent the extensive information
flow, influence, and feedback among the four process families. In general, the arrows represent the flow of
decisions, constraints, experience lessons, and assets.

The families of the reuse process framework can be decomposed further o identify processes and furctions focusing
on different aspects of each family's purpose. In the viewgraphs following, I will describe the decc mposition we
used in the document. However, the reuse concepts joint activity team recognizes that individual orgamzations may
use difterent decompositions of these families to suit their goals and business strategies.

Planning processes set goals and strategies, select and effect the wiilaring of processes coosistent with the goals and
strategies, and identify and allocate existing resources. The asset creaiion process family produces software and
software related assets. The asset management process family svaluates, describes, and organizas the assets provided
by the asset creation process family. The asset utilization process family aciesses the orgamzed assets 1o construct
software-inlensive systems.

Lessoas learned regarding the usage, applicability, quality, and reusability of assets are feedback from the asset
uulization processes 10 the asset management processes. Lessons leamed regarding mussing assets or possible asset
geoeralizauons are feedback from the asset utilization processes into the astct creation processes. Lessons learaed
regarding asset qualiry and description are feedback from the asset ma.uagement processes to ihe asset creaticn
processes. Needs for new assets: lessons learned regarding process usage, applicability, and quality; and new process

assets are feedback from the asset creation, asset management, and assst utilization processes into the asset planning @
processes,

24
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REUSE CONCEPTS

FRAMEWORK SUPPORTS MULTIPLE
REUSE-BASED LIFE CYCLE MODELS

+ Supports composition of reuse processes into different life cycle models

- Independent of life cycle model styles

WATERFALL SPIRAL

- Examples:

Domain development & svolution
System integraticn
System evolution

RexseCancepta/ Davi/VG7

Historically, organizadons bave based their software development plans on methodology, technique,

or tool sulections made o implement an idealized project life cycle rather than on composable process selections.
Indeed, software development has mostly been considered as one gigantic waterfall life cycle divided into major
phases encompassing system conception to demise. In contrast, STARS is promoting the concept that there are
multple, valid modern software life cycle models appropriate for different organizational goals, strategies, and
sweagths. That is, STARS is generalizing the concept of Lfe cycle mode! from a stategy for software SYSTEM
development to strategies for software PRODUCT development, where product includes components, interface and
protocol standards, architectures, domain models, application generators, and systems.

We expect that the reuse process framework will be used to guide composition and irstantiation of reuse-
based sofrware life cycle models by selecting compatible processes from among its process families. The
processes selected should be compatible among themselves, with organizational goals, strategies, and
strengths, with project requirements and constraints, and with characteristics of the dorain,

Please note that the reuss process framework is also independent of any particular life cycle model style. By style,
we mean the model's structure with respect to elapsed time, such as waterfall or spiral. The framework has oo pre-
defined entry poins but it does indicate what information flows among the process families.

Some example reuse-based life cycle models are:

~ Domain Deveiopment and Evolution, whose goal is production and evolution of reusable assets in a
single damain;

— System Integration. whose goal is constructing new, complex software-intensive systems that are
integratons of reusable assets from mulaple(sub)domains; and,

— System Evolution, whose gnal is maintaining the viability of a system as its underlying domain and
solution techrology mature and evoive.

25




REUSE CONCEPTS

BENEFITS OF WELL-DEFINED.
COMPOSABLE PROCESSES

« Tailorable for

- Organization
- Domain
- Project
« Discrete unit facilitates
- Management
- Measurement
- Improvement
« Identify similarities among processes

- Reuse of technology
- Reuse of engineering skills

ReuseConcrpeaDevis/VGE

There is cge, very basic assumption underlying the reuse process framework. The assumption is that processes can
be defined in DISCRETE, WELL-DEFINED units that can be composed into broader contexts. This is the reuse
technical area’s leverage point with STARS process *schnical area.

We believe the benefits of this assumption (0 be:

- Easier implementation and tailoring of life cycle models in support of individual domains,
organizations, and engineers.

— Simplified management, measurement, monitoring, and improvement, of life cycle model
implementations and improvement in life cycle models.

- Idegtification of the similarities in appropriale methods, techniques, and tools supporting various
life cycle models and processes.

- Identification of similarities among required engineering skills.

These benefits accrue because discrete, composable processes are easier 10 define, may have formal representations,

have definite begin and end points, have definite start and stop criteria, span a shorter time duration than life cycle
phases, and can be customized to available tools and environment support.
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REUSE CONCEPTS

REUSE PLANNING PROCESS FAMILY

Reuse
Strutegy
Develcpmmt
Doma: Troces ORGANIZATION
ORGANIZATION & Selection Losprovement STRATEGIES
Planning .
CHARACTERISTICS PROJECT PLANS
DOMAIN MATURITY & Aset Aset - PROCESSES
CHARACTERISTI Creation Uilization
- ' = wong,sm
MARKET ANALYSES .. )
Asset GOALS
TOOL/TECHNIQUES
EVALUATIONS “M-,, ecnens
LESSONS LEARNED
PROCESS ASSETS
RaseCancepa/Drviss V53

An important function of the planning activity in the reuse process framework is to define a reuse strategy and plan
for its iznplementation within the organization that is undertaking a reuse program. A second function is to
implement the strategy in plans and processes for a specific project. A related function is 1o measure and evoive the
process for executing the plans. Note that many of the planning activities and products ae appropriate at both the
organizational and specific project levels.

Reuse Strategy Development: A reuse strategy is used to guide the asset creation, managerment, and utilization
processes. The activities required 1o define the strategy will depend op the namre of the organization, e.g., whether
it is a company seeking to market reusable components, or develon systems based on them, a DoD Program
Executive Officer establishing a reuse program for a given dom>'- rogram Manager developing a specific
system, OT 2 maintenance “ganization. The strategy will be imil y the organization's goals and top level
reuse policy. The reuse strategy may define processes that identify, evw.uate and select domains for reuse; define a
set of methods for asset creanon that are compatible with the methods for asset utilization; create plans for asset
Creation, management, and utilization; and define goals to measure the effectiveness of reuse. A software reuse
strategy may include, but is not limited to. a domain selection metbod, an asset creaton plan, an :zsset management
plan, an asset unlizanon plan, and process and product improvement plans.

Process & Product Improvement planning: The revse process measurement and evolution function receives input in
the form of data captured about the asset creation, management, and utilizauian processes and products. It also
recerves lessons learned, asset requirements, process requirements, and any other form of relevant feedback from
individuals involved in those processes. Feedback from the users of the software products is also input to this
funcuon.
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REUSE CONCEPTS
ASSET CREATION PROCESS FAMILY
R
Domain Analysis
Knowledge .
Extracﬁogn Modeling
Reverse Technoloﬂ &
Engineering Forecasting _,Ix_guczleEC-
S
Software Application MPONENTS
Architecture Generator g APPLICATION
Development Development GENERATORS |
DOMAIN
MODELS
Software Asset
Component .
Development Evolution
ReseConnepta/Devis/VG10

The goal of DOMAIN ANALYSIS is to develop a domain model, reusable requirements, and domain variability
description applicable to solution systems within the domain. Note that domain is being ased bere in its broadest
sense, i.e, 2s an area of activity or knowledge. At a high level, domain analysis is a combination of reverse
engineering, knowledge extraction, technology and requirements forecasting, and modeling.

The purpose of SOFTWARE ARCHITECTURE DEVELOPMENT is to produce ag architecture that can be used to
implement numerous systems for the domain as defined by the domain analysis.

The goal of SOFTWARE COMPONENT DEVELOPMENT is to develop reusable software components that
implement the previously developed domain-specific architecture. Befors this activity is undertaken, reuse planning
has aiready evaluated whether component development is more appropriate than or complementary to application
generator develcpment or use. Reuse planning activities will also have evaluated whether translation of code from
legacy systems may also be appropriate.

The goal of APPLICATION GENERATOR DEVELOPMENT is to provide a capability that allows a reuser or
application developer 10 create softwarc (sub)systems using the concepts and terms belonging to the domain The
pont is to support the end user in stating ““what” is desired rather than detailing “"how" the desired effect is to be
actueved. Thus ~“what” crientauon caa also be termed requirements-based.

The goal of ASSET EVOLUTION is 10 respond 10 the feedback of asset evaluations from the asset management and
asset utilization processes. There should be explicit processes that reczive and analyze this feedback with the objective
10 enhance the appropriate domain model, software architecture and components, and application generators. The
feedback may also be used 10 improve or better tailor the processes of modeiing, coroponent and architecture
creaston, and applicaton geperator development 0 the needs of partcular domams or organizations. @




REUSE CONCEPTS

DOMAIN : AREA OF EXPERTISE
MILITARY SYSTEM Application

Domains
A (Decomposed

[YTYY
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Missile Avionics :::::
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Dotnains have been characterized as application, horizontal, or vertical, technology, computer science, execution,
execution models, etc.. The figure graphically depicts relatioaships among some characterizations of domains,

In the figure, application domains represent the krowledge and concepts tha: pertain to a particular computer
application area such as battle management, avionics, C31, and auclear physics.

Mid left on the figure is a depiction of a vertical domain. A vertical domain is a representation of the the essential
functionality of a restricted set of systems that pertain to a particular member of an applicaticn (sub)domain. This
figure also atempts to show that a domain model should be related 1o one branch of a vertical decomposition of an
applicadon domain.

At the bottom of the figure, horiontal domains are depicted as the knowledge and concepts that pertain to a
particular functionality of a set of sofrware components that can be utilized across more than one application domain.
Example horizontal domains include user irterfaces, database systems, and statistics. Most horizontal domains can be
decomposed into a tree or family of more sprcialized (sub)domains where the decomposition is guided by
characterisucs of the solution software. Distinguishing characteristics may be software decomposition style
(functonal, object-oriented, data-onented, control-oriented, declarative, etc.), conceptual underpinning (relational,
hierarchical data models), or parucular requirements for hardware or performance characteristics. These
requirement characterizations may be used 10 relate particular sets of software componeats 10 a specific domain
modei for instantation in a desired system.

The reuse concepts joint activity team agrees this is very complicated. We have attempted to develop a simpler view,

and will cootinue to do so We feel that reaching a consensus on what we mean by domain contributes to
understanding where and Low domain modeling and analysis fits wnto reuse-based development.

29
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REUSE CONCEPTS

ASSET MANAGEMENT PROCESS FAMILY

Asset Asset
Acquisition Acceptance
Asset Asset N ASSET
. . Maintenance LIBRARIES
Certification Enhancement
ASSETS
ASSET
Asset Libray & DESCRIPTIONS
Classification Asset Metrics
PLANS Collection FEEDBACK
ASSETS ——b Library Ad-
Asset ministration
LESSONS Caualoging & )
Operation

The goal of asset ACQUISITION is 1o obrain assets from external asset libraries and other sources in support of
asset creation and asset utilization activities.

The goal of asset ACCEPTANCE is 1o ensure that an asset satisfies al] legal and policy constraints and that sufficient
information is available to catalog the asset.

The goal of asse! CLASSIFICATION is 10 develop a scheme for categorizing assets on the basis of their domain-
relevant characteristics. The classification scbeme provides library users with an organizational framework for
locating and unders:anding domain assets.

Asset CATALOGING is broken down into three steps: asset calegorization, asset description, and asset installation.
Asset CATEGORIZATION is the process of determining where an asset belongs within the classification scheme.
Asset DESCRIPTION is the process of creating, capturing, or adapting all the informaton that is needed to describe
the asset in the context of the library's data model, once the asset has been categorized. Asset INSTALLATION is
the process of installing the categorized and described asset in the library system.

The ultimate goal of asset CERTIFICATION is to guarantee that software assets implement their requirements and
that therr execunon will be error free in therr intended environment

The goal of LIBR..RY AND ASSET METRICS COLLECTION is to improve the effectiveness of the library in
supporting reuse processes within client organizauons.

The goal of LIBRARY ADMINISTRATION and operation is (0 assure the availability of the asset library for asset
creation and asset utilization activites.

The goal of the asset MAINTENANCE and enhancement process is 10 iteralively improve the assets in the library
relanve 10 user and domain needs.
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REUSE CONCEPTS

@ ASSET UTILIZAT(ON PROCESS FAMILY

System Composition
Asset Identification

Asset Understanding

SYSTEMS
Asset Tailoring

- oo

System Generation ASSETS
FEEDB/.".

SYSTEM NEEDS

| Asset Identification__ |

DOMAIN-SPECIFIC A
ASSETS & | Asset Understanding_ |
DESCRIPTIONS

| Asset Tailoring |

There are two priznary methods of asset utilization, corresponding to system composition and system generation.
These two asset utilization methods are complementary and can tuth be employed within the same domain or for a
single system development. The other processes shown here (asset identification, asset
understanding/evaluation/selection, and asset tailoring/integrauon) each have the same goals but are are approached
differently within each utilization method.

Asset-based system COMPOSITION is a process in which the software engineer constructs new products (e.g.,
requirements, design, code, tests, documentation) from previously developed or newly generated parts. This is
typically done by identifying, understanding, evaluating, and selecting appropriate generalized domain assets and
tailoring and integrating them to meet specific system needs.

Sysiem GENERATION is a process for producing systems or subsystems that ideally incorporates all the variation in
a domain into a set of parameters expressed in terms of a specification language or template. A generation tool
accepts specifications from engineers that define values for the domain parameters and resolves the vari.tion
accordingly (O geperate components of the target system.

RS

Asset utilization may reveal the need to amend the domain mode!, to construct new assets, and other or t~ change or
delete other assets. Similarly, each reuse-based development effort shouid yield lessons that can be applied to asset
mavagemen! within the domain. Engipeers’ experiences with browsing and querying the library may result in
recommendations for refining or correcting aspects of the library taxonomy or asset descriptions: experiences with
the tools used to facilitate asset understanding, tailoring, integration, and generation may yield recommendations for
additional tools or improvements to the exisung tools; problems with assets that were thought to be well-qualified
may reveal inadequacies in the asset qualification process; lack of adequate access to the remote libraries may result
' in recommendations for improved library connectivity or interoperability.
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REUSE CONCEPTS

NEXT STEPS
* In-depth review of:

- Framework
- Vocabulary

+ Develop/acquire:

- Processes
- Lifecycle models

» Construct volume II of reuse concepts

- Elaboration of process categories
- Feedback and trial use

+ Construct process descriptions
* Reuse adoption handbook

RamseConcepts/Devis/VG 14

We have reached the final viewgraph in this presentation. We want to tell you where we think we go from here.

We will be improving and refining both the framework and the set of fundamental terms. We invite and would

welcome review by you. Version 0.5 of the Reuse Concepts document is available here toaay 1o facilitate your
participation.

We will be developing or acquiring composable process definitions and life cycle models. Contributions from you
and yowr organizations would be most welcome. They may also be made to the process asset library being discussed
in the process rack.

Our immediate next step is to construct volume IT of the reuse concepts document. This volurae will elaborate on
processes we have identified in the decomposition we used in volume [. It will also elaborate on the considerable
flow of information shared among different process families. This is again an opportunity for you to provide us
with feedback and recommendations.

Results from DSD Laboratories and the CARDS program will be used in developing a reuse adoption handbook that
addresses the non-technical barriers (o reuse.

32




STARS 91
INTEGRATING REUSE INTO
A LIFE-CYCLE PROCESS

Boanie P. Danner

TRW

3 December 1991

(703) 876-8776
danper@trwacs.fp.trw.com

lurgranng Aaus! Danner VG|

Under STARS tasking, we integrated software development reuse actvities into a risk-driven, spiral-based process
D model. We also initiated the adaptagon of the reuse-based process to a specific application domain.

This work is documented in two separate reporns:

1)) STARS Subtask US40.2 Composite Paradigm Repori for Software Technology for
Adapiable Reliable Systems

2) US40 - Risk-Reduction Reasoning-Based Development Paradigm Tailored to Navy C2
Systems

Copies of these repars are here on the table and will be available woday after the briefings.
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INTEGRATING REUSE
OUTLINE

¢ Adaptation for Reuse and Domain Tailoring
¢ STARS Reuse Framework Integration
¢ Composite Process Model Foundation and Key Elements

¢ Assumptions, What It Is/Isn’t

TR | YRR G I PR N i e T e

e Overview of The Process Model

¢ A Closer Look: Quadrants and Sectors 7

e Domain Tailoring Example

o Conclusions

e

=3

z
This briefing provides an overview of reuse-based process model enhanzements and an initial domzin tailoring of the "ﬁ' ‘3
life-cycle process descriptions. We will examine the process model foundation and the compositicn of the integrated -~ &

process. We will then review the domain ailoring example and discuss conclusions and recommendations.

L
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IN'I"EGRA MG REUSE
ADAPTATION FOR REUSE AND
DOMAIN TAILORING

For the STARS Program Unisys tasking, we adanted previcus TRW process modeling work under the DARPA
SISTO project, Advanced Computing Systems (ACS). The Composite Process Model is a risk-driven, reuse-based
process model for high assurance software development The model provides an initial framework for specific
process activities and embeds reuse into the spiral based paradigm. Task goals for the Composite Process Model
were {0 integrate STARS reuse processes into a full life-cycle paradigm, 10 adapt previous DARPA work, 10 provide
a foundation for more detailed reuse process descriptions, and w provide top level guidance for reuss-based process
descniptions in a nisk-driven paradigm. The model represents an interim step toward broad STARS goals for domain-
specific reuse as an element of megaprogramming support. This task illustrates the integration of rcuse into a life-
cycle process. Current reuse and process efforts and the STARS reuse process framework provide input into major
spiral stages of acuvity. As an intenm step, the Composiie Process Model is applicable to future domain-specific
process modehng. For this tasking, the model has been combined with preliminary Navy C2 domain analysis work
1o define a domain specific process model. The forus of the resulting model is domain specific: however, the overall
paradigm has more general application as a process model representation. In addition, reuse process model
represenauon experiments were .nitiated under this tasking.
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INTEGRATING REUSE
STARS REUSE FRAMEWORK
INTEGRATION

I Objectivesand . _IT Risk Amalysis &

Cocstraints { Mitigstion :
~_ Anaiyses x4 A
Assesunenie F - .
o B ;
" ) < = {
Define Project \ & = ;
Reuse [=14] < Taosooaag™ “‘:’mx wd :
Activites S E
2 ,: ;.
{V Planning and | i
Magagement __L_,m Development -
STARS Reuse Process Process Model for
Framework Trusted High-Performance

Ada Systems

Laargrunny Recs! Danveart VG4

The fundamental reuse process actviues that make up the STARS reuse process framework wers interpreted tor
project impiementaticn and integrated into the risk-driven, life-cycle spirals of the TRW DARPA ACS Process
model. Project reuse actvities were idenafied for each of five major spirals for high assurance system development.
These sprrals will be discussed later in this briefing. The spiral basis for the Composite Process Model is illustrated
here with circular clockwise rotations around four defined quadrants of actvities. Spiral activities are initated in
\Quadrant L Starting at Quadrant | (9:00), the objectives and constraints of the spiral stage are determined. In
Quadrant [, spiral risk analysis and risk mitigation are accomplished. Principle activities are analyses and
assessments as well as prototypes and simulations depending on the particular spiral stage and objectives. In
Quadrant 111 the spiral products are developed. In Quadrant IV, the project spiral planning and management activities
are conducted. Transiuoning cntena supporn evaluauons before a decision is made w advance to the next major
spiral. There 1s no iniended implicauon of elapsed ume within a spual. Some spirals may be of long duration
while others may repre.ent a very rapid set of activites and products. In addigon, there may be subspinals within a
spiral o address specific risks, and spirals may overlap within a project lifecycle. A wue conceptual viev’ of the
spiral process will depend on an actual project realizapon.




. - INTEGRATING REUSE
COMPOSITE PROCESS MODEL
FOUNDATICON AND KEY ELEMENTS

Primury

Primary
Motivation/Drivers

Foundation Constraints

Constraiats | .‘vﬁu’gadfn

'\’A.n.uyx-: =d

Poitgzal/Soziological
Environment

(
) / Cost
N
<

x 10bjectivesand . I Risk Analysis &

Trust

FPerformazce >

IY Planning and i Available Assets/
Devele N vailable Assets.
Reuse > Management —r—"m pmen < Automation

Availabie Technology/
Knowiedge

Domain

Key Elements of the Compesite Process Model

e Risk ./lapagement e Engineering for Trust, Performance and Reuse
e Ada e Control and Assurance

Inscgragny Racs ! Devwmar VG5

Using the TRW DARPA ACS process model as a technical foundation,we developed the reuse based acuvities with
t+o primary stategies. First, the Compaosite Process Model suwresses the =arly iden:ificarion of risks (a characteristic
of 11s spiral foundation) and organizes subsequent development activities to mitigate them. Second, the Composite
Process Model calls for the integration of reuse, trust and performance engineering with modem software practices.
The figure shows the mouvauons, drivers and key elemeats of the resulting model. Reuse-based drivers and
conrTaints are highlighted. The domain of a specific application will constrain the adaptation of the Composite
Process Model.  The spiral insert illustrates the conceptual base for four generic quadrant classes of each cycle and
the segments of activities within each quadrant. We will lock more closely at concepiualizations of spiral activities
later in this briefing. The model key elements may inclade, for example, 1) Risk Management: formal risk
methodclegiss, modeling. planning for reuse, prototyping and demonstratins, analysis of reuse carcidates and
incremental development: 2) Engincerning for Trust, Performance and Reuse: archutecture assessmem (modcl,
protorype). cnucal mechanism prototyping and integration of criucal, reusaple assets; 3) Ada: hvmogeneous
representation, consisient mewics and language suppon for reuse; 4) Conwrol ar” Asse ance: reasoning-hases
analysisvassurance, reuse of assurance results, CM and conwol, control/managemeni of reuse library.
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INTEGRATING REUSE
ASSUMPTIONS, WHAT IT IS/ISN'T

Composite Process Model Assumptions
¢ Domain Well-Defined

+ Early Domain Analysis and Planning Done
o Top Level Reuse Requirements Established
¢ Reuse Infrastructure Exists

Composite Process Model Is
» One Example of Reuse in a Life-Cycle Model

o Tutorial Description of Composite Process
e Not a Detailed Prescription
e Not Domain-Specific
e To be Interpreted for Application
Lnmgranng Remse: DannariV'Gé
The Composite Process Model describes domain-independent, top level project activities that must necessarily follow @

project conceptualization, planning and an already established initial approach. There are fundamental assumptions
about the state of reuse prior to the first spiral of activites. These assumptions are: the domain of
interest/appiwauon is well-defined; early domain analysis and planning are already accomplished, top level reuse
requiremr.er.ts (goals for project use, management and creation of reusable assets) are established and a reuse

infrastruc ure Cibrary of assets, engineering environment, methodology and tools) exists. The Compesite Process
Model is an interim step toward a domain-specific process model. As previously mentioned, we initial'y modeled
the process for domain analysis and precontract activities in the Navy Command and Control (C2) domain with a
Spiral 0 followed by the five spirals identfied in the composite process, tailored w the application domain. The
Composite Process Model is onr. exampie of reuse in a complete project life-cycle model. Because of its vast scope
and :ts top level objecuves, it is not a detailed prescripuon, rather it is a wiorial descripgon of the composite process
that incorporates reuse and traditionai project acuvities into a risk-driven process model. As mentioned, the
Composite Process Model is not domain-specific, it must be tailored 10 a specific domain. Imporanuy, the medel
must be interpreted for application 1o any real world project; and prescriptive guidance with specific activities,
development environment characteristics and management controls must be defined.
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INTEGRATING REUSE
OVERVIEW OF THE PROCESS MODEL

Spiral 0: (Domain-Specific) May Define Domain Analysis and Relevant
Early Activities

Spiral 1: Initial Project Plans and Analysis of Reuse, Trust and
Performance Requirements
e Example Reuse Activities
- Identify Reuse Policy
- Assess Reusable Assets
Assess SEE Capabilities
Document Reuse Requirements
- Incorporate Reuse into Life-Cycle Plan
Identify Reuse Risks

Lascgranng Rouse: Daroner 'V G?

The rext five viewgraphs present 2 model overview that lists the iniual domain-based procass Spirai 0 and the five
major spirals that make up the composite process model. Principle rouse-based acuvities are listed for the
Cemposite Spurals 1-5.

The Composite Process Mode! consists of spirals representing the five major groups of activities in the Cevelopment
of high assurance systems. These spirals are discussed in the Composite Process Mode! report, and a list of primary
acaviuss is dewiled for each one. In addition, a conceprual view of each spiral is iilustrated with major activities
defined in each quadrant. Reuse activites are integrated into each quadrant and spiral. Implicitly and explicitly, reuse
is adaly driver of the project. The prescribed, ordered sets of activities withun each quadrant stem from ilerative
auempts over several cycles 1o reduce the crucial techrucal and program nsks in regse-dniven develorments and in
systems requiring high trust and performance. Assuming a domain-specific basis, the Composite Process Model
incorporates the considerauons for reuse activities within the quadrant segments for :

Spiral | Imual Project Plans and Analysis of Reuse, Trust and Ferformance Requirements

Spual 2 Reuse and Trust Enforcement Strategy and Basic Architecwre

Spial 3 Cnuczal Elements and Archieciure Refinement

Spual 4 System Development and Assurance

Spiral 5 Mainienance.
An imual spiral for comain analysis may be cencepluaiized as Spiral 0. The actual representation of spials and the
number of spirals may vary depending on a specific project s need. For exampie, Spirals 1 and 2 could be
conceptually comtined 1nto a single spiral on a small enough project thar has relauvely low nsk whije on the other
hand. Spral 4 may require ParLuoning into multple spirals on 2 more complex project. Example reuse actvives
which represent a subser of the fu:ll st of acu~iues for Spurals 1 through § are presentsd here 10 1llustrate some of
the defined acuviues. Each ore of these activities can e thought of as a subprocess 10 be modeled for a parucular
project within a deflined applicauon domarn.
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INTEGRATING REUSE
OVERVIEW OF THE PROCESS MODEL

Spiral 2: Reuse and Trust Enforcement Strategy and Basic Architecture
¢ Example Reuse Activities
- Develop/Refine Reuse Strategy
- Assess Reuse Technology as Required
- Assess PM Application and Initial SEE Support
Initiate Prototypes for Reuse
Define Basic Architecture that Applies Reuse
Tailor SEE for Reuse Needs
Revise Reuse Plans

insrgranng Rous: Donner vCl

INTEGRATING REUSE
OVERVIEW OF THE PROCESS MODEL

Spiral 3: Critical Elements and Architecture Refinement
e Examgle Reuse Activities
- Incorporate Reuse Constraints into Critical Elements Analysis
Develop Critical Reuse Elements
Assess Prototype Reuse Qualifications
Reassess Reuse Risks
Prototype Reuse Approach
Establish Reuse-Relevant Architecture
Provide Asset Assurance
Revise Reuse Plans
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INTEGRATING REUSE
OVERVIEW OF THE PROCESS MODEL

Spiral 4: System Development and Assurance
¢ Example Reuse Activities
- Use Acceptable Assets in Development
- Assess Reuse Requirements Compliance
Test, Evaluate and Certify Reused Assets
Document Assets for Future Reuse
Apply CM for Reuse and Trust
Develop Guidelines for Maintenance and Reuse
- Review Lessons Learned

[
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INTEGRATING REUSE
OVERVIEW OF THE PROCESS MODEL

Spiral 5: Maintenance
o Example Reuse Activities
- Implement Reuse Change Tracking
- Maintain Baselined Assets
- Update Reuse Constraints
~ Assess Impact of Proposed Changes to Assets
- Assess Technology to Support Reuse
- Identify New Reuse Risks and Ways to Mitigate
- Develop Design/Design Revisions to Assets (as needed)
- Retest, Reevaluate, Recertify as needed
- Revise Reuse Risks as Needed
- Review Lessons Learned
- Plan for Future Reuse

bnsagronny Anmss Oweeawr ¥ G | i
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II\"fEGRATING REUSE
A CLOSER LOOK:
QUADRANTS AND SECTORS

I. Objectives and Constraints 1I. Risk Analysis and Mitigation
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IV, Planning and Management l’ﬁ Develoﬁnent /
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This figure ilustrates a conceptual view of Spral 3, Criucal Elements and Architecwre Refinement of the
Composite Process Model. 1t also shows an Assessment Sector that overlaps a number of spirals. In the sector
starung in Quadrant 1, we can see the Spiral 1 (and 2) activiues that lead 10 project objectives and nsk mitigauon
include 1utal assessments for reuse, proposed COTS products, the software engineenng environment and an
assessment of project reuse (and other) risks. Spirals 1 and 2 include analyses of reuse capabilives. If we follow the
Spiral 3 acuvites starting in Quadrant I (Objectives), we trace the definition of spiral objectives and expenmentauon
with criucal project elements. These elements are essential for project success and may represent such things as
high-risk reuse asset utilization, trust mechanisms, high performance elements, or user interface functions. Spiral 3
Quadrant IT (Risk Analysis) acuvities illustrate nsk minganon that includes an assessment of the applcauon of the
process imodel 1o date, analyses of reuse prowotypes and the qualificar.1s of reusabie assets, assessments of entizal
components, perfarmance assessments (as reievant), revised risk assessments, trust/reuse/cnocal funcuon prototypes
as apptlicable and Trust modeling as needed. The Prowotype and Modeling Sector may also be conceptualized as being
part of Quadrant [TI (Development) since project products may result from those activities. Development products
may include design documentation, system architecture descniptions and assurance evaluabon evidence. Quadrant [V
represents preject planning, plan revisions and evaluation cf current progress before the ransiuon o Spiral 4 can
ocsur,
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INTEGRATING REUSE
DOMAIN TAILORING EXAMPLE

¢ Initiated Domain Tailoring of Composite Process Model
- Risk-Reduction, Reasoning-based Development Paradigm Tailored to
Navy C° Systems
¢ Integrated the Following:
Composite Process Model
Preliminary Navy Command and Centro! Demain Analysis
Definition of Pre-contract activities
Domain Risks applied to Spiral Process

Determination of Government-Specific Activities (as well as
contractor activities)

Irargraang Aacss: Darnag -1 VG 1)

Under STARS tasking, we conducted an inital domain analysis and identified a preliminary set of domain risks and

a characteristics for Navy C2 System develooment. The Composite Process model was adapted to the Navy c?
domain, and the resulting Navy C2 Process Model (NCCPM) is documented in the STARS report, Risk- Reduction.
Reasoning-Based Development Paradigm Tailored to Navy C 2 Systems. The preliminary domain analysis wori is
summarized in an Appendix A to this report. The NCCPM work adapts the Composite Process Model 1o the
preliminary aomain analysis, defines pre-contract activities for the Navy and other organizations, applies domain
nsks to each spiral of acuwity and determines and integrates specific Government and contractor development
actvities for each spiral.
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INTEGRATING REUSE
DOMAIN TAILORING EXAMPLE

B R W v

o Developed Risk Summary Tables
— Technical and Programmatic Risks
- Risk Mitigation Activities Mapped to Relevant Spirals

\

PUE AN b

o Defined Preliminary Tables Mapping Standards to Spirals

i o

¢ Created Spiral O: Concept Through Contract Award
— Domain Analysis Activities
Pre-Contract Activities (Sponsoring and Performing Organizations)

Description of Domain-Specific Reuse Activities
-~ Five Subspirals

!
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inspraany Fmee! Dunnar VG 14

The NCCPM report specifies domain-specific reuse risks and ac*ivities that mitgate those risks throughout the
process life-cycle. These acuvines are summarized in risk tab  that map risks to spirals (0-5). The Composite
Process Model tailoring 10 a specifis domain also includes inida. tables that map such siandards as DoD 2167A and
DoD $200.25-STD 10 project spirals. The NCCPM includes a Spiral 0 for domain analysis and precontract process
modeling for both sponsoring and performing organization activities. Spiral 0: Concept Throrgh Contract Award
consists of five subspirals that list the many early activites required 1o define the system concept, initial
specifications and RFP, preparations 10 respond 10 the RFP, and the writing and evaluation of proposals.




INTEGRATING REUSE
CONCLUSIONS

» One Interim Step Toward STARS Reuse Goals and
Megaprogramming Support

o Paradigm Weli suited for Large Scale and/or High Assurance
Developments (e.g., C> Systems, MLS Systems, Safety Critical
Systems, Weapon Systems, etc.)

e Paradigm Supports Research—Based System Developments

e Suggestions for Community to Enhance Applicability:
— Develop More Prescribed Guidance (Guidebook)
- Tailer to Other Domains
- Validate Through Real-World Project use

Inirganng Racoe!Dena VG 1S

STARS reuse goals. Interpreted for a specific application domain, the Composite Process Model is one approach
for STARS domain-specific, reuse-based megaprogramming support. The mode] addresses the full life-cycle
deveiopment process for a risk-driven system develcpment. It provides a paradigm for large scale systems and for the
development of high assurance (trusted) systems. Some of the types of developments that are especially suited 10 the
paradigm are safety critica! systems swch as flight control, medicine dispensing applications, eic, and highly trusted
systems such as multilevel secure systems. Ir addition, because of its built-in flexibility and nsk mitigation
emphasis, the Compesite Process Model is clearly appropnate for research-based system developments. (e.g., In
phase [I of the DARPA ACS research project, TRW and its subcontractors are applying the foundation process
model o the develog ment of a usted X Window System prototype aimed at the B3 level of trust) There are future
tasks that would enhance the applicability of the Composite Process Model. Our suggestions to the software
engineenng community are: 1) Develop a guidebook for the Composite Process Model that wonld provide more
prescriptive steps for interpretatior and use of the mode! for a real-world application; 2) Tailor the Composite
Process Mcdel w0 other example domains and provide feedback for improving the current process as well 2s more
explicit process model descriptons that are applicable for their specific domains; 3) Validate the Composite Process
Model through actual project use; provide feedback for process improvement so that the model can evolve 0 a
viable, visible supporting element of the STARS reuse vision.

@ The Composite Process Model is ons example of integrating reuse into a process model; one interim step toward the
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Thus presentauon 1s a brief inroducton and nverview of the STARS Doma:n Analysis Process Model.
It is one of the building blocks of a model for reuse library processes being developed for STARS.

The model for Reuse Library Processes is available in repon formar from STARS. It is enttled STARS Reuse Library
Process Model.

47




DOMAIN ANALYSIS PROCESS MODEL
OUTLINE

e Context for the Domain Analysis Process Model

~ Basic activities for building libraries
- The domain analysis building block process

¢ Domain analysis concepts
-~ What is domain analysis (DA)
- Why necessary
- An approach to DA

¢ Domain Analysis Process

- High level view
- A peek into details

o Applications
~ Naval Training Systems Center Project (NTSC)
- Other STARS activities
- Future work

Domes Anatyus Proms Model/Pn e~ Dua VG2

The Domain Analysis Process Mode! was developed as onz of the subprocesses for developing and managing reuse
lLibranes.

This presentarion describes brizfly the activities of the library process model 10 illustrate the role of domain analysis within
the context of creaung reuse libranes.

Some basic concepts, jusuficauon, and views of domain analysis will be inwoduced along with a descnpuon of the process.
The process 1s summanzed by lisung the high level acuvities involved. Selected diagrams are also shown.

The presentanon concludes with descipaon of some of the applications of the model inside and outside STARS.
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DOMAIN ANALYSIS PROCESS MODEL
CONTEXT FOR DOMAIN ANALYSIS

Part of a model for reuse library processes developed for STARS

e Formal characterization of reuse library processes

Includes creation, operation, and management of reuse librarics

Supports franchise view of distributed libraries
e Focus is on domain analysis
SADT format

Dumas Analyss Proceu \ el Prao-OayVG)

’ The objective of the library process model is o formally characierize the vanious processes that take place in the context of
Reuse Libranes.

These processes include not only the operation and management of reuse libraries but the preparation and analysis work
required for establishing such libraries 1n panticipating organizations.

This model supports a franciuse view of Library developmentL The current version of the library process model concentsates
on how 10 create siandard reuse libranes 10 facilitale the implementauon of a nauonwide reuse program.

Standard 7uidelines make possible the development of independent libraries with common requrements and at the same
time provide cenaun degree of flexibility for arganizations o specialize in specific application domains. This flexibility
allows for a quick and decentalized development of specialized libranes resulung in a rapid expansion of the reuse library
base.

Tre Domain Anaiysis component plays a key ole :n creaung doman specific libranes that support a reuse-based software
development The model s decompeucd © very low detail.

The oresentauon format s SADT, a wademark of SofTech. SADT is a technique for thinking in a scuctured way about
large ang complex probiems and ncludes a graphical notauon that is clear and precise in communicaung sysiem
funcuonality.
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DOMAIN ANALYSIS PROCESS MODEL
TOP LEVEL ACTIVITIES

A0 - Develop reuse libraries

Al - Assess organization capabilities for developing a reuse library
A2 - Define reuse program plan

A3 - Assess reuse poteqtial for domain of inter2st

A4 - Creatc teuse library infrastructure

{AS — Analvze domain |

A6 - Customize generic Asset Management Sy tem

B0 - Manage reuse libraries

B1 - Fopulate library

B2 - Supply and filter assets

B3 - Input assets

B4 - Operate and maintain iibrary

B3 - Maintain/verify catalog and classification scheme
B6 -~ Generate usage reports for feedback and evaluation

Oomam Aauvus Proms Mot Prac-Dua/vVGa

Library acuviues are divided in two maen groups: library ¢evelopment and library management.

Library development includes assessing an arganization's capabsiaty t0 dev. lop and maintain a reuse Library, defining a
reuse plan wilcred o the organizauon’s needs, assessing the reuse potenual for the applicaias duinain where the library is
going 10 be used, the analysis of the domain. and wil~ning a generic library system 1© suppon system ¢ msguction based on
doman specific archiecuures.

L brary .nanagemeni includes the imual nopulaiion of the Library. supply of quahity assets, caaloging and classifying new
assets, liorary operauon and mainienance, i untenance and veniicanon of catalog and classificadon scheme, and report
generauon and evaluauon

To date only the domain analysis process has been developed toroughly and 1 a very low level of detail. Although the
emaning acuviues are only descnbed n general, the hibrary model provides a complete framework for the overall process.
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DOMAIN ANALYSIS PROCESS MODEL
DEVELOP REUSE LIBRARIES
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This is the top level diagram for developing reuse libraries. Inputs are decomposed into their more specific components.
The Organization Information input, for example, consists of financial information, performance history, budget, etc.
Mechanisms are also decomposed but their classification is indicated by a number (bottom left in the diagram).
Mechanisms of class (1) are from the client organization, class (2) are reuse library specialists, and class (3) are
commissioncd staff from the STARS program. Intermediate outputs are named in the diagram and their association with
respective arrows is indicated, in most cases, with a line and a small circle. The rightmost outputs are aggregations of
ntermediate outputs.

Therc are several intermediate ouzputs that are used as controls or inputs (0 other activities. The implementation plan
created in A2, for example, is used to guide (i.e., control) the creation of the reuse infrasgucture A4.
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DOMAIN ANALYSIS PROCESS MODEL
DOMAIN ANALYSIS CONCEPTS

e Domain analysis is a key technology for implementation of
domain-specific reuse-based software development

! e What is DA?

- Neighbors: “The activity of identifying objects and operations of a
class of similar systems in a particular problem somain.” [1980]

RO TR X

~ Simplified View: ”DA is systems analysis for a class of systems
rather than for a single system.” (PD]

"

_ ~ General View: “DA is the process by which information used in
] developing S/W systems is identified, captured, and organized with the
£ purpose of making it reusable.” [PD]

s Process based on a methodology for deriving specialized classification
schemes

¢ Exploits iteration concept: identification, selection, abstraction, and
classification cycle

Domain analysis holds the key to a systematic, formal and effective practice of software reuse. To be effective, reusable
assets must integrate easily within a predefined, and preferably, standard architeciure. The task in domain analysis is ©
deveiop such an architecture and provide the information needed to specify standard components.

Most proposed approaches and methods for domain analysis assume that domain knowledge exists and is readily available
and usable. Expenience indicates however, that acquiring and structuring knowledge is a bottleneck of domain analysis.

The current model is based on an earlier model proposed in 1987 based on a method for deriving faceted classification
schemes for special collections.

The key concept is an iterative loop of identification, selection, abstraction, and classification of domain information,

This Joop can be represented as a spiral.
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DOMAIN ANALYSIS PROCESS MODEL
SPIRAL VIEW OF DA

selection identification

structural

;\ complexity
/

abstraction classification

Doman Asalyws Proous Medel/Preo-Dua/VG?

The spiral starts with identification of specific objects, operations, and relationships at 2 high level of abstraction.

Relevant objects and operations are selected and then abstracted to capture their essential atrributes/characteristics or
features.

The objects and operations are then classified by their common attributes.
As the spiral progresses. structures are integrated into larger elements of the architecture.

This basic process is similar 10 a process practiced in library science to derive classification schemed calied literary
warrant.

The new approach complements this bouom-up approach with a top-down preliminary identification of generic
architecurres.
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DOMAIN ANALYSIS PROCESS MODEL
SUMMARY OF THE DA APPROACH

[ o Select dornain with highest reuse potential

f - Look at current projects: scope and define’ dom:un =
j - Evaluate current/future needs, current practxce, feaSIbllltY
] - =_Define purpose '

o Top—down analysis
- Identify high level architecture and functional model

= — Select functional components with high reuse potential
‘ — Re—define architecture (with reuse in mind)

¢ Bottom-up analysis

-~ Vocabulary analysis
- Classification model
- Functional clustering

¢ Derive generic architecture

2 - Map bottom-up functions into architecture
— Adapt architecture — — ,
i 1 - Derive other models -

1

E

This is a summary of the proposed domain analysis process.

The activities in the dotied box can be considered as preparation for domain analysis. The objective is to assess the reuse
potential of a selecied domain and to define the purpose of the analysis. The purpose of a domain analysis may range from
providing a basic understanding of the domain to developing a common architecture including specifications for reusable
building blocks.

The process follows a sandwich approach. It is based on 2 combination bouom—up and top-down approach similar © the
one used in developing software sysiems. During the bottoin-up stage, low leve! requirements, source code, and
documentation from existing sysiems are analyzed to produce: a preliminary vocabulary, a taxonomy, a classificauon
structure, and standard descriplors. During the top-down s'age, high level designs and requirements of current and new
systems are analyzed for commonality. The outcome of this analysis includes a canonical structure common Lo all sysiems
in the domain, identification of stable and variable characteristics, a generic functional model, and information on the
interrelationships among the structure eiements.

The outcomes of both approaches are integrated into reusable strucures. This integration process consists of associaung the
products of the borom—up analysis with the structures derived by the 1op-down analysis. The result is a nawural maich
berween high level generic models and low level components. Assembly of new systems from basic components, thus,
becomes a library search and retrieval operation using the domain models as skeleton guides.
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This diagram represents the high level decomposition of the domain analysis process. The four activities are highly
interrelated. The first activity, "Prepare Domain Information™ includes a preliminary top-down analysis t0 propose a basic
“descriptive” architecture. The next two activities, "Classify Domain Entities” and "Derive Domain Models™ are the core of
the bottom~up analysis. In the last activity, "Expand and Verify Models and Classification”, the preliminary high level

architecture is revised and modified to include the domain models. After some iterations, a "prescriptive” architecture made
of reusable structures is generated.

The diagram shows the inputs for each actvity, the intermediate outputs, the feed-back loops, their respective controls and
mechanisms, and the final outputs.

It is decomposed into several subactivities, each described in deiwail and with examples.
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This diagram is an example of a third level decomposition.

It shows the activities involved in preparing domain information and the outputs expected.
The ocutputs are mainly in the form of reports.

Lower level decomposidons produce specific, well defined outputs.

Decomposition is carried 10 level five.

Many of the lowest level activities could be automated and most of them with current technology.
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DOMAIN ANALYSIS PROCESS MODEL
APPLICATIONS

e Naval Training Systems Center (NTSC) reuse initiative
- Domain analysis of four simulators (V-22, UH-1, P-3A/B, C-17A)
- Produced domain models of common subsystems that support
creation of reusable software objects
- Produced domain vocabulary for the NTSC Reuse Library

e Other STARS projects

- Being used as one of the building blocks for the STARS CONOPS
document

- Being adapted to support ASSET proc..ses

- Being integrated into the SCPM

¢ Future work

— Assess feasibility of automation
- Extend and refine to include domain engineering activities

Dumam Asalyns Process Model/Prcio-Due/VGil

The STARS Domain Analysis Process Model has been used in the flight simulation domain. The Naval Training Center

(NTSC) Reuse Initiative project used it 10 do a domain analysis of four flight simulators, the V-22 Operational Flight
Trainer, the UH-1 Flight Simulator, the P-3A/B Tactical Navigation Modernization Operational Flight Trainer, and the

C-17A Weapons System Trainer. The objective of this domain analysis was to produce a set of domain models which will
support the creation and reuse of software objects for the NTSC Reuse Library. This in turn supports reuse~based software

development

The model is also being used as the basis for the "Creaie Assets” process in the STARS CONOPS document it is being

modified to support ASSET domain analysis activities within their reuse library processes, and it is being integrated into the

STARS Composite Process Model.

Fuuure work include analysis and assessment of primitive activities for possible automation and irtegration into a software
development environment, and extension W include some domain engineering activities dealing with asset creation.
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DOMAIN ANALYSIS PRCCESS MODEL
SUMMARY

W T

L]

The Domain Analysis Process Model was developed as one of the
building blocks for a process for establishing reuse libraries

Domain analysis concepts

High level view and some details of the model

Listed example of a specific application and use in other STARS
activities

Drenams Anelyse Prowess Medel/Proo-Dhae/VG12
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FRAMEWORK (ALOAF)

Dick Creps

Unisys Defense Systems, Inc.
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(703) 620-7100
creps@stars.reston.unisys.com

ALOAFICrap/VG1

This presentation is about the Asset Librasy Open Architecture Framework, known as the ALOAF, that is being
developed under STARS. The ALOAF is a set of interfaces that is being defined to facilitate interoperability
between heterogeneous asset libraries and portability of tools across different asset library mechanisms.
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ALOAF
GUTLINE

Motivation

Objectives and Approach

Basic Principles
ALOAF Specifications
Status and Plans

Call for Feedback

i
[ ] [ ]

This talk will first discuss why STARS believes an Asset Library Open Architecture Framework is needed. It will '
then focus on the specific objectives of the ALOAF effort and describe the approach that is being taken. Some

technical background information and some of the basic principles underlying the ALOAF wal then be discussed,
followed by a description of the ALOAF specifications defined to date, in significant detail. Next, the current status

of the ALOAF effort and the plans for 1992 will be presented. In closing there will be a call for participation and
feedback from STARS affiliates and the STARS comsmunity as a whole.
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ALOAF
THE NEED FOR AN ASSET LIBRARY OPEN
ARCHITECTURE FRAMEWORK

o The Megaprogramming Paradigm Will be Facilitated by Ready
Access to a Large Base of Reusable Assets Stored in Asset Libraries

e The Number of Asset Libraries is Increasing ... So is Their
Heterogeneity
- Different Tools
- Different Data Models
- Different Platforms

o Library Heterogeneity is Desirable

- Reuse Library Technology and Processes Still Immature
- Domain Specificity = > Diversity

o Thus, Mechanisms are Needed to Enable Heterogeneous Asset
Libraries and Supporting Togcls to Interoperate Effectively

ALQAF iCrepe/VG 3

The megaprogramming paradigm that STARS is addressing focuses strongly on the develor-.aent of systems throogh
the reuse of existing assets. This paradigm will be facilitated if software engineers have ready access to a large base
of reusable ascets stored in asset libraries.

Fortunately, the number of asset libraries capable of supporting megaprogramming is increasing. However, those
libraries are proving to be quite heterogeneous for a variety of reasons, such as their use of different asset library

mechanisms and tools, their dependency on different undertying hardware and operating systems, and their use of
different data models (and even different styles of data models) to describe the assets they contain.

This degree of library hetemgeneity is not necessarily bad, and is actually desirable at the present time. One of the
chief reasons for this is that reuse library technology anc associated reuse-related processes are still highly immature,
and it is important at this time to conduct additional experimentation to assess the technology and acquire lessons
learned before standardizing on some smail number of specfic approaches. Furthermore, one of the key trends in
reuse libraries today is to emphasize a focused, domain-specific approach. This approach will necessarily promote
heterogeneity because the specific library data models for different domains will paturally be quite diverse. In
addition, it is imponant at this stage in the deveiopment of reuse technology to promote competition among
technology development efforts to motivate needed advancements.

Considenng that library heterogeneity is here to stay for the foreseeable future, it is clear that mechanisms are
needed 10 enable the growing population of heterogeneous asset libraries and their supporting tools to interoperate
effectively to satisfy megaprogrammer needs.
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ALOAF
OBJECTIVES

e Define a General Library Model Articulating Fundamentai Asset
Library Concepts

e Define Interfaces to Enable Heterogeneous Libraries to Interchange
and Share Assets

e Define Interfaces to Enable Seamless User Access to Multivle
Libraries Through a Set of Portable, Interoperating Reuse 1vols

o Foster Establishment of Standards fcr Library Interonerability

Four specific ALOAF objectives have been defined to address the identified needs.

First of all, we felt it necessary to define a general, conceptual model of an asset library, to help us articulate
fundamental library concepts and properly define and scope ALOAF capabilities.

Secondly, we wish to define a set of interfaces to enable libraries to interchange asset descriptions and asset contents,
and possibly to share single copies of asset data where appropriate.

In addition, we are striving to define a set of programmatic interfaces {0 enable seamless user access to a variety of
asset libranies through a set of interoperating reuse tools that are portable across different asset library mechanisms.

Finally, since one of the key objectives of the STARS program as a whole is to promote development and adoption of
software engineering standards, perhaps the most important AL OAF objective is to foster establishment of widely

accepted standards for library interoperability.
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ALOAF
DEVELOPMENT APPROACH

Jointly Developed by STARS Prime Coantractor Teams
¢ Primary Initial Focus on STARS Asset Library Needs

¢ Validated Concurrently by Primes Through Iterative
Implementation, Experimentation, Feedback

¢ Scope Being Extended Beyoad STARS Library Mechanism: by:
-~ Working with Related Standardization Efforts
~ Influencing Them Where Appropriate
~ Incorporating Relevant Evolving Standards into ALOAF

ALOAF ICap VT3

This slide describes the overall approach that STARS is taking 10 develop the ALOAF.

The ALOAF is being jointly developed by representatives from each of the STARS prime contractor tearms and
MITRE Corporation. This joint approach will ensure that a broad spectrum of views is reflected in the document
and that the needs of all the primes are adequately addressed. As this implies, the initial focus of the ALOAF effort
has been on STARS’ perceived asset library needs.

A key element of the approach is that the STARS contractors, who are also tasked to develop and integrate asset
library mechanisms, are an ideal testbed for the ALOAF results. The ALOAF will thus be validated by the primes,
concurrent with ALOAF development and evolution, through an iterative cycle of implementing the ALOAF
mechanisms, experimenting with and assessing the mechanisms, and providing feedback to the ALOAF team to
enhance and evolve the mechanisms.

However, in accord with our objective to foster the establishment of standards for library interoperability, we will
also strive 10 extend the scope of the ALOAF beyond just the STARS library mechanisms. Our approach here is 10
work closely with related standardization efforts such as tae Reuse Library Interoperability Group (RIG), infiuence
those efforts where appropriate, and incorporate the relevant emerging standards back into the ALOAF.

63




ALOAF
DEVELOPMENT STRATEGY

e Short-Term:
— Focus on Asset Interchange Between Libraries, in Terms of a Simple
Common Data Model for Describing Assets

~ Validate Initial Asset Interchange Through Experiments With STARS
Asset Library Mechanisms

¢ Long-Term:
- Focus on Seamless Library/Tool Interoperability and Generalized
Asset Interchznge
~ Define Extensive Set of Asset Library Services
— Provided by ALOAF-Compliant Servers
- Accessed Directly by Client Tools Distributed Across a Network

- Establish Interfaces for Generalized Description and Interchange of
Library Data

ALOAFICray 2/VGE

STARS is focusing on both a short-term and a long-term strategy for ALOAF development and validation.

The short-term strategy, designed to take advantage of existing technology and provide a basic library interoperability
capability that can be employed now, focuses on the interchange of assets between libraries. This interchange is
fadilitated by a Common Data Model for describing the general characteristics of assets in a common form. An
initial experiment is currently under way to assess and validate this approach by using the STARS asset library
mechanisms, and additional such experiments will be undertaken as the ALOAF evolves.

The long-term strategy focuses on the notion of “seamless” interoperability of libraries and their supporting 165, as
well as on generalizing the asset interchange capabilities. In a seamless environment, the library user will have
network access to a variety of libraries that all appear to be relatively homogeneons, with the probable exception f
their data models. This will be effected by defining a set of standard asset library services accessible from
ALOAF-compliant servers by client tools distributed across a network, via some form of client-server protocol.
Libraries will continue to interoperate via asset interchange, as well, but the interchange capabilities will be
generalized to enable libraries to interchange a much richer set of information than can be represented by the
Common Data Model.




ALOAF

DISTRIBUTED LIBRARY CONCEPT

ASSET Yellow Pages

Other Libraries MI1s
Generic Assets \ Distributed, interoperable libraries
NASA
Internet HPCC
<
CARDS
Command RAASP
Centers AVIONICS
[ ] roass . RLF . - AMS .-
=t =5 e fterfacs.
Oser' 'V'Usa- AN P L
Maltiple nser selectable interfaces

This figure may help crystallize the ideas discussed in the preceding slide. We see here a somewhat futuristic view in

which there are numerous asset libraries all interconnected via the Internet. Many of them, such as CARDS,
RAPID, RAASPand so on, are libraries focusing on specific application domains, while other libraries, such as
ASSET, provide access to componeants with more general applicability. Some of the libraries, such as ASSET as

depicted hece, may provide “Yellow Pages” services to refer (or possibly directly connect) users to libraries containing

specific assets or classes of assets.

Within this distributed library context, there are, in the shaded area, a coliection of client tools providing distinct

user interfaces, such as those provided by ROAMS, RLF, AMS, and so on. This is meant to indicate that a user at
any particular site could choose whichever user interface is most suitable and be able 1o access each of the libraries

with ALOAF-compliant servers through that user interface in a natural manner. However, even in a futuristic

scenario, not all libraries will be expected to have ALOAF-compliant servers, but these libraries will still be able to

interoperate with other libraries via asset interchange.
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ALOAF
ASSET LIBRARY MODEL

Asset Library Mechanism
Library Tools
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Asset Library Data
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This figure is a high-level conceptual view of the general asset library model we have defined. In this view, an Asset
Library consists of two major components: the Asset Library Mechanism that provides the general functionality of
the library, and the Asset Library Data that includes both descriptions of the library contents as well as the contents
themselves.

The Asset Library Mechanism contains an Asset Library Framework that provides Framework Services to a set of
Library Tools through which a variety of library users (¢.g., asset reusers, library administrators, asset certifiers)
interact with the library. The Asset Library Mechanism encapsulates an implicit meta-data model which is realized
through the Framework Services to enable the definition cf a Library Data Model. The Library Data Model defines
the structure of the Asset Descriptions that describe individual assets. The Library Data Model and the Asset
Descriptions together are referred to0 as the Asset Catalog. The Asset Descriptions point to the files or objects in
the underlying SEE that constitute the actual Assets.

The shaded area in the middle of the figure indicates the area of ALOAF focus. The ALOA( is focusing on defining
Framework Services to enable the definition, manipulation, and interchange of Library Data Models and Asset
Descriptions. The Assets (i.e., the contents) are considered to be outside the scope of the ALOAF becanse they are
best managed and accessed using underlying SEE services.
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ALOAF
ALOAF SPECIFICATIONS (1)

o Meta-Data Model

- Provides Common Structural Mechanisms for Defining and
Accessing Asset Library Data Models

- Fundamental to Asset Interchange Specification and Service Model

e Asset Interchange Specification
-~ Commcn Data Model

— Interim Asset Interchange Language (AIL) to Accommodate
Short-Term Interchange Approach

- Library-Independent Representation for Library Data Models
- Library-Independent Representation for Asset Descriptions

~ Transfer Envelope for Library Data Model, Asset Descriptions, and
Asset Contents

ALOAF Koragn VP

The next three viewgraphs provide a more detailed overview of the ALOAF specifications we are defining.

At the core of the specifications is a meta-data model which defines a set of common structural mechanisms for
defining and accessing individual asset library data models. Specifically, the meta-model enables the definition of
data models in the form of class hierarchies, wherein each class can be assigned attributes and participate in
relationships, and the attributes and relationships are inherited down the hierarchy. The meta-data model is
fundamental to both the Asset Interchange Specification and the Service Model (another portion of the ALOAF
specifications, described in a subsequent slide), because both of these aspects of the ALOAF rely heavily on a
common method for describing and manipulating library data models.

The Asset Interchange Specification will provide a means for interchanging assets between libraries by describing the
assets and associated data models using a set of common formats. The short-term approach to asset interchange
required that two things be defined:

o A Common Data Model (CDM) allowing assets to be described in terms of a set of general asset characteristics
that are typically used to describe assets in modem asset libraries.

0 An Asset Interchange Language (AIL) for describing assets textually in terms of the CDM. AIL specification are
imported and exportea by libraries to effect asset interchange. The AIL is an interim language that will be
superceded by the long-term asset interchange solution.

The long-term approach to asset interchange will require the following:

o A library-independent textual notation for representing library data models in terms of a common meta-data
model

0 A library-independent textual notation for representing asset descriptions in terms of a particular library data
model

0 A transfer envelope to encapsulate library data model specifications, asset description specifications, and asset
contents

The ALOAF is assessing a number of existing standards, such as CDIF, IRDS, and SGML, for their applicability to
these latter three needs.
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ALOAF
ALOAF SPECIFICATIONS (2)
COMMON DATA MODEL

— Name — File_Name - Name — Name
— Alternate_Name - Is_Pent_Of [Assat] — Alternate_Name - Adc

— Version ~ Address - hone_Number

~ Release_Date — Telephone_Number — Electronic_Mail_Address
— Restrictions_Apply — Created [Asser] — Is_Comtact_For [Asser]
— Is_Composed_Of [File]

= Is_Anrestor_Of [Asset]

= I5_Descendart_Of [Asset]

- Raquirq [Asset]

— Is_Required_By [Asset]

-~ Was_Created_By {Organization|

~— Is_Understood_By (Person|

ALQAF ICramiVG 10

This is a pictorial representation of the ALOAF Common Data Model (CDM). It consists of a rather simple class
hierarchy, with a class called Object at the root of the hierarchy. There are a couple of attributes used for essentially
bookkeeping purposes defined in the Object class, and these attributes are inherited by the other classes in the
model.

The heart of the Coremon Data Model is the Asset class. It has a variety of attributes to describe various general
properties of assets. The attributes at the top of the list, in the standard font, have integer or string values. The
attributes in italics represent relationships emanating from the class, with the target class of each relationship noted
in brackets.

The Organization, and Person classes are intended to suppiement the Asset class by providing information abont the

organizations and people who created or are points of contact for assets. The File class exists to represent
information about the files that constitute the “contents” of an asset.

Using the Cornmon Data Model, assets are represented as objects that are instances of CDM classes. A typical asset
might be represented by a single Asset object, one (or possibly more) Organization objects, one (or possibly more)
Perzon objects, and one or more File objects, all related to one another appropriately through the CDM relationship
attributes.
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ALOAF
ALOAF SPECIFICATIONS (3)

o Service Model
- Initial Focus on Essential (“Core”) Services Common to All Library
Mechanisms
- Likely to Eventually Include Optional Extended Services

- Individual Services Defined in POSIX-Style Language Independent
Form

~ Accommodates Programmatic Interfaces in Multiple Langunages
- Service categories: '

Library Management Asset Location
Data Model Session
Asset Description Metrics
Query Access Control

¢ Programmatic Interface
- Ada Instantiation of Language Independent Service Specifications

ALOAFIC omiVGil

The ALOAF Service Model is a collection of asset library framework services that are provided programmatically or
through a client/server communications protocol. These services are intended to be common among ALOAF
conformant library mechanisms and thus to enable library tool portability between library mechanisms. The focus of
the ALOAF Service Model activities to dzte has been on a set of “core” services representing capabilities that are
considered essential to asset library operation. In the future, it is envisioned that the Service Model will include a
variety of optional extended services.

The services are being defined in a programming-language-independent form that is very similar to that in which the
POSIX services are defined. This specification approach does not bias the services toward any specific programming
language and thus should readily accommodate ALOAF programmatic interfaces in multiple languzges. However, in
addition to the language-independent interfaces, the ALOAF will eventually include an Ada instantiation of those
interfaces for implementation within STARS.

The services have been decomposed into eight specific categories:

o Library Management services, to enable the overall management of asset libraries and their high level contents

o Data Model services, to enable the creation and manipulation of library data models in accordance with the
ALOAF meta-model

0 Asset Description services, to enable the creation and manipulation of asset descriptions in accordance with a
particular library data model

o Query services, 10 enable asset descriptions to be queried in terms of a particular library data modei

0 Asset Location services, to provide information needed to access asset contents via underlying SEE services

o Session services, to control the initiation and termination of sessions during which ALOAF services are accessed

0 Metrics services, to enable the collection, manjpulation, and extraction of library usage iaetrics

o Access Control services, to control user access to particular library elements

Ancther potential ALOAF specification that is not included in this slide is a detailed client-server communications
protocol that would be used by ALOAF client applications across a network to obtain services from ALOAF servers.
A future version of the ALOAF is likely to include such a specification.
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ALOAF
STATUS AND PLANS

¢ Version 0.5 Completed in August, Distributed for Review

-~ Common Data Model and Interim Asset Interchange Language
Defined

— Initial Asset Interchange Experiment Undeiway, Based on Above
¢ Version 0.8 Now Available, Review Strongly Encouraged

~ Meta-Data Model Selected

-~ Majority of Services Defined in Language Independent Form
e Version 1.0 Available in February 92

~ Complete Set of Core Services

— More Complete Asset Interchange Specification
e Subsequent Periodic ALOAF Updates

- Reflecting Comments, Lessons Learned, Standards Evolution

o Initia] ALOAF Server — Summer 92

ALOAFICamN G2

This slide provides information about the current status of the ALOAF and our plans for its future development,
particularly during 1992.

Version 0.5 of the document was completed in Angust and was distributed to a limited set of individuals for review.
Version 0.5 included the Common Data Model (CDM) and the interim Asset Interchange Language (AIL) t0
facilitate initial asset interchange experimentation. An initial asset interchange capability has been developed based
on the CDM and AIL; that capability was demonstrated at TRI-Ada and an improved version is being demonstrated
here at STARS '91.

Version 0.8 of the document is now available for STARS 91 attendees to take home with them. We strongly
encourage those who do take a copy to review it and provide us with comments. In Version 0.8, the initial ALOAF
meta-data model is defined, and a majority of the services in the Service Model have been defined in
programming-language-independent form.

ALOAF Version 1.0 will be available in February 1992. It is expected to specify all the core services. It should also
contain a more complete Asset Interchange Specification, including either the library data model representation, the
asset description representation, or both. Version 1.0 will be considered the baseline against which initial ALOAF
service implementation will be performed.

Beyond Version 1.6, the docuraent will be updated periodically to reflect both internal and external comments,
lessons learned tarough ALOAF implementation and experimentation, and evolution of related standards. Among
the first things to be done after Version 1.0 will be the specification of Ada service interfaces.

SAIC, under subcontract to IBM, will be producing the initial ALOAF implementation in the Summer 1992
timeframe. This implementation will be an ALOAF server, providing service access via 2 client-server
commaunications protocol.
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ALOAF
ASSET INTERCHANGE EXPERIMENT
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BEGIN
- Enter library A
- Seasch for asset
- None found
~=—3» - Enier'drary B8
- Searcn for asset
- Find asset
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END

As noted in the previous slide, we have been conducting an initial asset irterchange experiment based on the
Common Data Model (CDM) and Asset Interchange Language (AiL). The Unisys and IBM asset library
mechanisms have been modified to export and import asset descriptions using the AIL. This figure illustrates the
basic interchange scenario that is being used.

At the top we see a workstation having access to both a Unisys RLF library and an IBM AMS library via the
Internet. (Note that the workstation and library sites also have access to AFS, the wide-area network file system
product from Transarc Corporation. AFS enables all sites to directly access a common set of files across the
Internet.) In this scenario, a user (for example, a library administrator), searches for a particular asset or class of
assets in Library A, but finds none. Thinking it desirable to have such a class of assets installed in Library A
(perhaps because Library A is at the user’s local site), the user accesses Library B and conducts an analogous search
in that library. Upon finding a suitable asset, the user exports the asset by generating an AIL specification. describing
the asset and placing it in an AFS file (the files constituting the contents of the asset are also accessible via AFS).
The user then switches back to Library A and imports the asset using the AIL spec, thus making the asset directly
available to other users of Library A.

We have found this style of ass=t interchange to be useful, but not completely satisfying, primarily because the
Common Data Model describes only general characteristics of assets, rather than their detailed domain-specific
characteristics. However, extending the Com:non Data Model to accommodate all domains would render it
enormous, unwieldy, and very difficult to understand. What is needed is a capability to describe individual library
data models in accordance with a particular meta-data model, so that exported assets can be described in terms of
their native data models. This will provide the human performing asset import with a more complete and focused set
of information about the asset to facilitate some of the more difficult aspects of asset import, such as asset
classification. Svch an approach is highly consistert with the long-term ALOAF asset interchange strategy.
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ALOAF
RELATIONSHIP TO RIG

e The Reuse Library Interoperability Group (RIG) is Pursuing
Objectives Similar to ALOAF, With Much Broader Participation
STARS, ASSET, and CARDS are All Well Represented in RIG
-~ STARS Instrumental in Founding RIG

Little Direct Overlap Between RIG and ALOAF Efforts at Present

- RIG Emphasizing Asset Interchange Via Standard Data Model

- ALOAF Currently Focused on Library Services, Meta-Model
Approach to Asset Interchange

ALOAF Concepts Being Transitioned Into RIG as Appropriate

- a.g., Initial Common Data Model, Meta-Model Concepts

ALOAF Team Will Incorporate RIG Resul*s When Available
- Ensure Broad ALQCAF Applicability
- Help Validate RIG Results

®

ALOAFCrep/VG14

A key aspect of the ALOAF approach to foster standards for library interoperability is the STARS relationship with
th2 Reuse Library Interoperability Group (RIG). The RIG is a pre-standards organization that is pursuing objectives
generally similar to those of the ALOAF. However, the RIG features a much broader base of participation, with
over 20 organizations currently involved. You are encouraged 10 pick up a copy of the RIG press release here at
STARS '91 to learn more about the organization.

STARS, ASSET, and CARDS are among the organizations that are actively participating in R'G activities. Several
individuals with direct STARS affiliations are working actively in RI( technical subcommittees. Also, it is worth
noting that STARS (including ASSET) was instrurnental in founding the RIG earlier this year.

At the present time, there is little direct overiap in the work that the RIG and the ALOAF are each actively
pursuing. The RIG is currently emphasizing asset interchange via a standard data model, although they are
considering meta-model issues relating to asset interchange, as well. The ALOAF has already visited the issue of
asset interchange via the Common Data Model and has conducted some live experiments, but the ALOAF efforts
appear less ambitious than the RIG’s in this area. On the other hand, the ALOAF is now actively developing an
extensive set of library services and is moving forward relatively aggressively on meta-model based asset interchange.

The two efforts thus appear to be complementary at this time, with the ALOAF pushing the frontiers of library
interoperability and offering its results for RIG consideration, witile the RIG is playing the more consesvative role of
identifying areas that are ready for standardization and flesking out candidate standards in those areas. ALOAF
team members will continue to work directly with the RIG to transition ALQAF results as appropriate, and will also
be poised to incorporate RIG results back into the ALOAF when they become available. In this latter role, STARS
will ensure that ALOAF applicability extends beyond just the STARS library mechanisms, and will also act as a
testbed 10 help validate RIG results.
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ALOAF
STARS COMMUNITY INVOLVEMENT

¢ We Need Input and Feedback Via:

— Review of the ALOAF Document

— Trial Use of Current STARS Library Mechanisms and Future
ALOAF-Compliant Mechanisms

o Input From a Variety of Perspectives is Desired
- Library Mechanism Developers
- Reuse Tool Developers
- Reuse Library Designers
- Library End Users
- Standards Organiz.tions
~ The Software Engineering Community in General
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: In closing, I would like to extend a call for you and your organizations to contribute to the ALOAF effort by
becoming directly involved as TT affiliates or simply by taking the time 10 review the ALOAF document and provide
us with comments. We need input and feedback in a variety of forms, ranging from review of the document to trial
use of the current STARS library mechanisms with asset interchange capabilities and the future fully
ALOAF -compliant library mechanisms.

Also, we would like feedback on the ALOAF from a variety of perspectives, including library mechanism developers,
developers of ALOAF client tools. reuse library designers and data modelers, library end users impacted by asset
interchange and seamless interoperability, related standards organizations, and the software engineering community
in general, which is grappling with similar but more complex issues in the area of SEE frameworks.
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STARS LIBRARY MECHANISMS:
OUTLINE

1 ¢ Definition and roles

o Multiple Approaches

¢ Common characteristics

¢ Differentiating characteristics

e Reusability Library Framework (RLF)

3 e Asset Management System (AMS)

1 ¢ Reusable Object Access and Management System (ROAMS)

What do we want you to do?

I
[

STAF: Librery MechanionsiHanla (VG2

3
By this time in STARS'9], and indeed in the STARS program, I hope that you know something about the STARS .
library mechanisms. If you have not yet seen the current versions demonstrated here, 1 encourage you to do so.

My purpose is not to describe the mechanisms in detail, but rather to talk about the role of library mechanisms in our
concept of reuse-based development, why we have muitiple mechanisms, and the common characteristics among the
STARS Lvrary mechanismus. Then for each of the mechanisms I will discuss the characteristics that differentiute
among them. I will also present summary information about the use of the mechanisms thus far and the material
available to support their further use and e~aluation by STARS affiliates.
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STARS LIBRARY MECHANISMS:
DEFINITION AND ROLES

o Asset Library Mechanism: Asset Library Framework + Tools

e Asset Library Mechanisms support processes in all reuse
process families
~ Collecting, organizing, and characterizing reusable assets
~ Making asset information available to a user
- Accumulating metrics and feedback about assets and the library

e Asset Library Mechanisms support various user roles

STARS Library MocharuswaiHazie!VG)

As you have seen in the earlier ALOAF presentation, we define an asset library system or library mechanism to
consist of a set of framework services plus tools. The framework services provide for basic operations on library data
models and asset information. The tools aggregate and sequence services to provide higher level capabilities.

Asset library mechanisms support processes in all of the rease process families identified in the Reuse CONOPS.
They support the domain analysts and asset developers in capturing models and assets. They support the library
managers in organizing and characterizing assets. They enable the software engineers who need the assets to search
for and understand them. They also provide a means for accumulating information about the assets and the library
operation that is fed back into the plannir.g and management function.

Because it supports thes: multiple processes and roles of a reuse operation, the library mechanism can can be seen,

together with the library data model, as the means to bind the processes together by facilitating the capture and
dissernination of information about the domain, the assets, and the reuse operation.
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STARS LIBRARY MECHANISMS:
MULTIPLE APPROACHES

¢ Unisys: Reusability Library Framework (RLF)
~ Formally-Encoded Domain Models; knowledge based tools
- Developed in Ada under the STARS foundations program
o IBM/SAIC/SPS: Asset Management System (AMS)
- Multiple Classification Schemes; user-friendly definition
~ Derived from SPS’s Automated Reusable Components System
(ARCS)
¢ Boeing/DEC: Reusable Object Access
and Management System (ROAMS)-
-~ Object-oriented,extensible repository
- Uses commercial SEE framework to achieve tight integration
- Derived in part from Boeing’s initial repository experience

STARS Litwery Mochariaws, Hasle /VC4

The three STARS lbrary mechanisms arc RLF, AMS, and ROAMS. The Unisys Reusability Library Framework
(RLF) is motivated by th~ notion that formally-encoded domain models and associated tools are fundamental to
domain specific reuse. It supports knowledge based techniques. RLF was initiated and has been evolved under the
STARS program over the past four years.

The IBM team’s library mechanism is the Asset Management System (AMS). AMS is guided by the notion that
multiple classification techniques and scarch modes ase needed to support various domains, and that classification
scheme definition should be supported through 2 nsez-friendly interface. AMS is derived from the SPS ARCS, which
was developed under a.. Army CECOM SBiR program.

The Boeing Reusable Object Access and Management Systern (ROAMS) provides an object oriented library
capability. It achieves tight integration of the library with the SEE by being implemented as extensions of the DEC
COHESION and Common Data Dictionary products. It is based in part on Boeing’s earlier STARS repository

prototype.
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STARS LIBRARY MECHANISMS:
ADVANTAGES OF MULTIPLE APPROACHES

Evaluation of different approaches to reuse and supporting technology

Maturation of technology through application

Investigation of interoperability among heterogeneous libraries

Examination of different degrees of integration of the library
mechanism with the SEE

- Stand-alone library
— Integrated into framework
STARS strategy is to

- Evaluate the mechanisms in the context of reuse
- Development scenarios
- Standardize on ALOAF specifications

STARS Library Mechanums/Mazie/VGS

Because little reuse-based development has been done thus far, there is a lack of experience from which to draw

requirements for reuse processe< and their supporting tools. However, given the widespread conviction that effective
reuse is key to improved software engineering, several reuse library systems have been developed, both inside and
outside of STARS. These mechanisms vary from each other in many ways, reflecting different hypotheses about how
to best support reuse-based software engineering.

Although the STARS mechanisms have been used to capture domain information and assets, and to support the
STARS primes in accessing and exchanging assets, they have not yet been practically used to support reuse-based
development or 1aintenance of software systems. This is by and large true of other library mechanisms as well, with
the notable exception of the CAMP Library. There is also little experience with the use of libraries to support domain
specific reuse or to manage many different types of assets.

We believe that it is advantageous to apply different mechanisms in realistic scenarios, so that we can understand
how the characteristics of library mechanisms affect reuse. We want to see how different classification techniques
affect asset retrieval. We want to understand what impact architecture orientation and the nature of the domain have
on library mechanism requirements.

Our pursuit of multiple library mechznisms today enables us not only to evaluate different approaches in intenal
and affiliate applications, bu* in so doing to, to mature different technologies. The maturation will allow the
rnechanisms to be applied, and thus more thoroughly assessed for their effectiveness, in the STARS demonstration
projects and beyond.

The existence of multiple library mechanisms within the STARS program enables us to prototype and experiment
with the ALOAF interoperability provisions, concurrently with their development. We are also in a position to look
at the effect of different degrees of library integration into a SEE.

The STARS strategy is to continue to pursue muitiple approaches 1o providing library support, 0 evaluate the
mechanisms in the context of reuse-based development and maintenance operations, and to impiement the ALOAF
standards in the library mechanisms. We will thus achieve interoperability among the STARS library systems and
promote the sharing of reuse tools while we are gaining experience about the impact of library mechanism
characteristics on the reuse processes.
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STARS LIBRARY MECHANISMS:
COMMON CHARACTERISTICS

A
DARPA
v

Library data model tailorable to domain and erganization
Support the STARS standards portfolio interfaces

Open interfaces for reuse and other tools

ALOAF conforming
— Asset interchange
- Services providing tool interface

STARS Liwary Mochawinwa/Masie/VGé

Important common characteristics of the STARS library mechanisms are shown here. All STARS library mechanisms
user definition and modification of the library data model. This means that the data model can readily be
tailored to a specific domain and/or to a specific organization to accommodate the kinds of assets and kinds of
information needed.
Each of the library mechanisms will support/integrate the open interfaces supported by the STARS (and the prime)
§EE, as appropriate. The STARS Standards Portfolio identifies those interfaces, wkich include, for example,
-windows.

Each library mechanism today has open interfaces to the library services so that reuse tools, and other tools, can
utilize those services.

Each library mechanism will be ALOAF conforming and thus able to interoperate with the other STARS
libraries—exchanging assets and enabling direct access to assets by the other prires’ tools.
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STARS LIBRARY MECHANISMS:
DIFFERENTIATING CHARACTERISTICS

Domain Modeling/Asset Classification technique
User Interface |

Search Mode

Asset Inspection

Platform

Maturity

STARS Liwwry Mechaniswa/Hazrie(VG?

Other characteristics vary across the STARS library systems and help to differentiate amnng them. The first four are
characteristics whose impact we wish 10 understand better. The last two may influence the cheice an affiliate would
make in selecting a Library mechanism for evaluation.
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STARS LIBRARY MECHANISMS:
RLF

e Domain Modeling/Asset classification technique
- Structured inheritance network

- Class/object hierarchy, arbitrary relationships/attributes,
multiple inheritance

- Accommodates variety of classification methods e.g.,
taxonomic, faceted, keyword

- Rules to capture domain heuristics, provide user guidance
o User Interface

- X-windows; graphical presentation of network hierarchy
e Search Mode

— Browse through displayed network
~ Textual Query
~ Rule-based guided search

STARS Librery Mechenwma/Hazie VG

The RLF provides the capability to define and store a class/object hierarchy with user determined relationships and
attributes and with multiple inheritance. It can be used 10 implement a variety of classifications methods for assets. It
also provides a knowledge-based capability in that rules may be associated with the nodes of the network and used to
provide user guidance for traversing the network.

The user interface is organized primarily around a graphical presentation of the network hierarchy. At each network
node RLF provides a context-sensitive set of commands to support browsing, inspection, and retrievai of library
assets.

The search modss that are supported by RLF incinde the capability to browse through the network by pointing and
¢clicking. A textoal query capability an< the assist mode of rule-based guidance also facilitate search. The asset
inspection capability of the RLF enables the nser to inspect textual information such as abstracts, source code, and
documentation. It aiso has mechanisms to invoke external tools to previde other ways of understanding an asset such
as looking at design diagrams or doing an on-line test of the asset. Other special functionality provided by the RLF is
the ability to import and export assets in accordance with the current asset exchange specification that is a part of
ALOAF.
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STARS LIBRARY MECHANISMS:
RLF

¢ Asset Inspection
- Mechanisms to inspect textual asset information e.g., abstract,
source, decumentation
- Mechanisms to invoke external tools to analyze other asset
information e.g., to display design graphics, inspect
formatted documents
¢ Other Functionality
- Import/export of assets

STARS Library Mochanisns/H == » VG

83




STARS LIBRARY MECHANISMS:
RLF APPROACH TO DOMAIN MODELING
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STARS LIBRARY MECHANISMS:

RLF USER INTERFACE

.
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STARS LIBRARY MECHANISMS:

d
e Current Platforms:
' -~ Sun 3, Sun 4
;4 - Depends on Unisys STARS Reusable Graphical Browser and
% Ada/Xt Products
o Status :
- RLF 2.3 currently available

- RLF 3.0 demoed at STARS ’91 and available late December ’91
- Improved modeling and browsing capabilities
— Greater integrability with external tools
- Key 1992 enhancements
- Improved documentation
- Improved attribute structure browsing, query capabilities
and rule-based capabilities
-~ ALOAF compliance

STARS Lidwary Mechenizwg!}Haxie VG 12

The platforms on which RLF currently runs are Sun 3 and Sun 4 workstations with SunQS 4.1 (and later versions)
and the Verdix 6.0.3 Ada compiler. The RLF depends on two other Unisys STARS products, the Reasable Graphical
Browser and the Ada XT implementation.

Version 2.3 of RLF is curcently available. The version that you see here at STARS 91 will be available by the end of
this year. Over the next year several existing capabilities of the RLF will be enhanced and the RLF will be made
compliant with the ALOAF asset interchange and service specifications.
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STARS LIBRARY MECHANISMS:
RLF

o Application thus far

-~ Air Force CARDS Command Center Domain Model and Architecture

- Naval Research Laboratory Navy Tactical Command and
Control Library

- Unisys IR&D Ada Library
- Unisys IR&D Anti-Submarine Warfare (ASW) library
- Unisys Domain Model of Ada/Xt software
o What is available to work with
- RLF source, binary, documentation
— User mannals

- Example libraries
-~ Anti-submariie warfare
- AdalXit
- Ada benchmarks

STARS Liwary Mechaninve: Haxle VG13

* The RLF has been used by people other than its developers in several applications as shown in this slide. It is the

library mechanism supporting the Air Force CARDS library, an operational library that you will be hearing more
about in the next presentation.

The material available to potential users, in addition to the RLF software and associated documeatation, consists of
user manuals and examples of the library data models that Lave been constructed using RLE. There are user manuals
for the graphical browser, for the librarian, for data model construction and for rule base construction.
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STARS LIBRARY MECHANISMS:
AMS

¢ Domain modeling/asset classification technique
- Object-oriented class hierarchy, arbitrary relationships/attributes
— Faceted (controlled vocabulary)
— Keyword indexing (uncontroiled vocabulary)
- Text indexing
o User interface
—~ X-windows indented tabular presentation of
classification hierarchy

e Search mode

~ Forms based query

- Textual query

- Browse through taxonomy
~ Relationship traversal

STARS Lidvary Mecwmprn/ Hazle (VG 14

The domain modeling and asset classification techniques offered by the AMS are based on an object oriented class
hierarchy that allows for arbitrary relationships and attributes associated with the objects. The AMS provides explicit

support for the faceted classification technique that was discussed in yesterday’s briefing on the Domain Analysis
Process Model. It also provides for indexing of keywords and of textual material associated with an asset.

The user interface presents classification information in tabular form. Search modes currently supported by AMS are

form based queries and textnal queries. AMS also supports browsing through the object collection based on ussr
q:ﬁned taxonomies and traversal of the object base using attribure relationships within the data model. The asset

inspection capabilities allow for display of textual information and lor the display of graphic information by ‘5icgrated

design tools.

The AMS currently supports the import and export of the classification hierarchy, ie., the data model, as well as the

asset information.

88




STARS LIBRARY MECHANISMS:
AMS

o Asset inspection

~ Textual files

- Graphics displays via integration with design tools
o Other functionality

- Import/export of classification hierarchy
- Import/export of assets

STARS Luwary Mechersswei Hase VG 13
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STARS LIBRARY MECHANISMS:
AMS CLASSIFICATION TECHNIQUE
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STARS LIBRARY MECHANISMS:
AMS USER INTERFACE
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STARS LIBRARY MECHANISMS:
AMS

Current Platforms: IBM RISC/6000 AIX, Sun

o Status:

4 - Currently single user beta version

3 - Key 1992 enhancements

. — Multi-user ALOAF compliant version available 7/92
‘ - Commercial release by SAIC/SPS 9/92

o Application thus far:
o - Naval Training Systems Center flight simulation reuse library

What is available to work with?
— Beta test software under license from SPS

- Product definition document for asset management system
— Preliminary User’s Guide
— Flight simulator domain vocabulary document

STARS Liwery Mecharasva/ Haate (VG 18

Y The AMS currently runs on the IBM RISC/6000 AIX workstation and on Sun 3 workstations using the Verdix
: compiler.

The version of AMS that you are secing demonstrated is a single user Beta version. During 1992 a multi-user
ALOAF compliant version will be developed, with a commercial release planned for next fall.

The AMS has been used on a Nzval Training Systems Center reuse library for the flight simulation domain.
Material that is available to potential users of the AMS is the Beta sest software under license from SPS, a product

definition document that describes AMS user capabilities, and a preliminary users guide. An example of a domain
specific library built using AMS is also available in both document and classification scheme import format.
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STARS LIBRARY MECHANISMS:
ROAMS

7R
QBAR- }\
SAAL D
e Domain Modeling/classification technique

- Object-oriented class hierarchy, arbitrary relationships/attributes
- Supports various classification methods
e User interface
- X-windows based
- Scamless extension of COHESION user interface for SEE
e Search mode

- Browse class hierarchy
- Traverse relationships via static links
- Graphical (icon-based) browsing

STARS Liwary Mocharisve/Maie/VG19

The domain modeling classification technique supported by ROAMS is also an object-oriented class hierarchy that
allows for arbitrary relationships and attributes. It also supports various classification methods determined by the
needs of the domain. ROAMS does come with a “starter” library data model for which some explicit special support
is provided.

The user interface of ROAMS is, like the others, X-windows based. It is an extension of the COHESION user
interface of the Boeing SEE.

The search modes supported by ROAMS allow a user o browse the class hierarchy, to traverse relationships among
assets through links in the data model, and to browse through the library by clicking on icons associated with asset
Types.

Asset inspection within ROAMS is provided by the COHESION framework capabilities for presentation of textual
and graphical material and also by the COHESION framework capability fof invocation of tools that can provide
other views or means of understanding assets.

Other functionality currently supported by ROAMS is that which facilitates keeping track of and manipulating
derivatives, alternates and versions of assets within the library.




STARS LIBRARY MECHANISMS: AT 1
ROAMS —

e Asset inspection

- Uses COHESION presentation capabilities for text and
graphics display

- - Uses COHESION control integration capabilities for transparent
F tool invocation based on type of asset and asset descriptive data

e Other functionality
— Supports asset “derivatives”, “alternates”, and “versions”




STARS LIBRARY MECHANISMS:

ROAMS OBJECT HIERARCHY (PARTIAL)
|

]—[-: Asset Version
Ordered Asset
— Sub Ordered Asset

Document Asset
Requirements Analysis Document
Domain Anlysis Report
Manual Asset

User Manual
L Installation Guide
Software Component
—[ilementary Code Unit
Ada Code Unit
E Ada Spec Unit
Ada Body Unit
‘— Domain Model

-

— Asset Element

— Document Element

L— User Comment Element

Evaluation Record

Inspection Record

~— Metric Analysis Record

— Protlem Report
Domain Model Element

_E ERA Model

Variation Matrix

—— Requirement
»—Eesting Information

Test Plar.
Test Actual Output

— Build Instructions

Legal Entity
_L[ Individual
Library Subscriber
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STARS LIBRARY MECHANISMS:
ROAMS USER INTERFACE
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STARS LIBRARY MECHANISMS:
ROAMS

e Current platforms: DEC VAX,/VMS, VAXstation/VMS,
DECstation/Ulitrix; requires DEC COHESION

3 e Status:

?,A - Currently ROAMS multi-user client/server

: Demonstration capability

-~ Key 1992 enhancements for prototype capability
— Basic repository capability
-~ Keyword search
- Primary Ada life cycle support capability
-~ Hyper-text browsing
- Rule-based search

o Application thus far:
- Boeing/STARS internal use

STARS Libvery M i Haa 'VGL3

ROAMS currently runs on the indicated Digital Equipment platforms and requires the COHESION framework.

The ROAMS that you are seeing here is a demonstration capability. In the next year ROAMS will be evolved into a
working prototype with the additional capabilities indicated on the chart.

Thus far ROAMS has been used only internally by the Boeing STARS effort.

Material available to understand and work with ROAMS at the present is licensable software from DEC and
associated manuals. That is augmented by the ROAMS object hierarchy design.




STARS LIBRARY MECHANISMS:
ROAMS

o What is available to work with?
- Software:
- COHESION (licensed from DEC)
- CDD/Repository (licensed from DEC)
- Documentation:
- COHESICN Product Manuals (DEC)
-~ CDD/Repository Manuals (DEC)
- ROAMS Object Hierarchy Design (Boeing)
- Technical alliance:
- Available for prime afTiliates

STARS Laiwwry Mochansswe!Manis (VG214
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STARS LIBRARY MECHANISMS:
WHAT DO WE WANT YOU TO DO?

X ¢ Become a technology transfer affiliate

: ¢ Understand what we have, assess it through use in your environment,
and provide feedback to us

: - Ideally, use the library mechanism(s) to support reuse-based
= development

1 - But review of a document, or one capability would be
1 a contribution
ﬁ 1 ¢ We need feedback on
;| - User interface
_ ~ Functionality
- | - Performance
t/ - Reliability
- Effort to learn/use
- Completeness and usability of information provided

STARS Libvary Mesharamva!Haxie VG2S

We would like you to become a technology transfer affiliate and join us in the effort to accelerate the shift to domain
specific, reuse-based software development. The prime teams have applied the evolving library mechanisms internally
and will continued to do. However we need application and evaluation from a spectrum of potential users to guide
the evaluation of the STARS processes and mechanisms towards effective, production quality products.

We wonld like 10 have the library mechanisms applied and evaluated in the context of a rease-based operation,
enicompassing many life cycle activities. But we welcome lesser contributions such as the review of documentation or
the assessment of 2 single capability—for example the library data model construction capability, or asset browsing
capability.

We seek your feedback about these listed characteristics of the current STARS library mechanisms. We also need

your input about additional capabilities or features of the library systems that will facilitate reuse-based software
development.
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STARS '91
ASSET SOURCE FOR SOFTWARE ENGINEERING
TECHNOLOGY
: s
-.r‘.‘, ederal Sector Division
ZHASSET i
Asaet 50uce k& £ rewecs g 1 o moorej@ajpo.sei.cmu.edu
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ASSET
OUTLINE

Mission
Facility
Contents

Infrastructure for an industry

Relationship to other efforts

Who to contact
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ASSET
MISSION

1 o Congressional mandate: “National Software Technology Repository”
e Charter:
-~ A DoD focal point for reuse
- Distributed operation
- Stimulation of a national reuse industry
¢ Roles:
- - Marketplace
' — Brokerage

*‘; - Clearinghouse

ASSET.MeorsVG)

@ Congress mandated that the STARS program create a “National Software Technology Repository™. DARFA responded oy
creating the ASSET project and awarding it in January 1991 10 IBM and their major subcontractor SAIC. ASSET is in-
tended o provide a focal point for software reuse within the Deparmmnent of Defense. We plan to achieve this through a dis-
tributed network of reuse libraries. In the long term, we believe that this network and the other activities of STARS and
ASSET will act as a catalyst 10 help stimulate the development of a national indusary in reusable softwar: components and
ensure that the needs of the DoD are served by that industry.

We perceive three roles for ASSET, which we can express as metaphors. The first metaphor, “marketplace,” means that
ASSET will help create the electronic marketplace where commerce in software components can be conducted by both pub-
lic and private consumers and producers. The second metaphor, “brokerage,” means that ASSET will astively seek to
match up producers and consumers in this marketplace. The third metaphor, “clearinghouse,” means that ASSET will wake a
leadership role in stimulating the development of national standards which wil! enable electronic commerce in reusable
components.
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ASSET
FACILITY

AW /

e Location: Morgantown, WV

~ Excellent telecommunications
% ‘ — West Virginia University (software reuse program)
i ¢ Computer facilities

? - Open

~ Scalable

- 4.2 gigabytes of disk storage

— Currently, SRL library mechanism

- Investigating new technology library mechanisms

The first instance of the ASSET repository is locaied in Morgantown, WV. Aside from other advantages like a generally
low cost of living, West Virginia offers ASSET a specific advantage in its excellent state-of—the~art telecommunications
infraswucture. Fiber-optic cabling and digital phone swiiching are common throughout the state. Morgantown, in particu-
lar, is attractive because of the ongoing sofiware reuse program at West Virginia University and because of its closeness to
the Scftware Engineering Institute in Pitsburgh.

Ouws initial computer configuration is built upon an open, scaleable architecture: “Open” because it is built upon indusiry
standards like POSIX and X; “scalable™ because it is configured around a wken ring permizing the easy addition of process-
ing or storage resources. Currendy, we have installed 4.2 gigabytes of direct access storage.

Qur initial library access mechanism is the STARS Reuse Library (SRL) wol prototype developed earlier in the program.
We are currently investigating newer technology mechanisms and plan to select one shoruly.
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ASSET
FACILITY (CONT.,)

¢ Communications
- Ten 2400/9600 baud modems for dialup
- 800 number

- Internet access

o Staff: Seven

We provide communications access to users via both dial-up and Internet  For dial-up, we have installed ten 2400/9600
bps modemns which can be reached via an 800 number. Interrer access is provided through a router connected (o a regional
retwork. In addition, we are conducting interoperability experiments via direct connection 1o other reuse libranies.

The current staffing at ASSET totals seven people on site plus additional support provided by other IBM and SAIC people.
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ASSET
CONTENTS

e Currently,
- STARS Foundations collection
— STARS Primes products
¢ Planned emphasis:
- Ada bindings to standards
-~ Cross—domain components
- ‘“Yellow Pages” - like directory service

ASSET has been operational for less than three months, 5o it is important to differentiate current capabilities from planned
capabilities,

Currently, ASSET provides access to the STARS Foundations collection and to selected products of the STARS Primes
conracts. ASSET will provide additional services to STARS program personnel and w Technology Transfer Affiliates.

In adding 10 our collection, we plan to emphasize Ada bindings 10 standards and cross-domain components. In our experi-
ence, Ada bindings are among the most requested reusable software components; we plan 1o provide explanatory informa-
uon, public—domain bindings, and references 1o commercial products which provide standard Ada bindings.

We p_un 1o provide both government—owned and proprietary cross—domain components, bui do not plan 10 specialize in any
particular applicaton domain ourselves. We will leave domain specialization 10 other reuse libraries and will provide easy
reference (o those libraries by implementing a “yellow pages™ directory which will assist users in finding appropriate librar-
ies and vendors.




ASSET
INFRASTRUCTURE FOR AN INDUSTRY

Distributed network of libraries

! Interoperation among libraries

Diverse characteristics

1 - Domain specialization

- User interfaces

ﬁ ; — Fee structures

Mixed public/private market:
-~ Products
-~ Search/retrieval methods

- Value-added services

el et ki oo
Tol

ASSET/MowesVG?

I mentioned that ASSET"s long~term goal is to catalyze the development of a national industry in software components.
We think that industry is developing anyway and it's important to ensure that it will deal with the unique requirements of
] the Department of Defense. [t is inevitable, for cultural reasons, that there will be many reuse libraries. So, the challenge is
: 10 ensure that these libraries will be able to interoperate. ASSET is working with other projects of the STARS program to

obtain necessary technology, like ALOAF, and with the Reuse Library Interoperability Group (RIG) to formulate proposed
standards for interoperation.

This variety of libraries will offer a diverse set of characteristics to users and we think that's a good thung. Different librar-

ies will specialize in different applicaton domains, will provide user interfaces suitable for different users, and will have fee
structures suitable o different kinds of businesses.

We anticipate that the market will be a mixed public/private market. Some products for example will be public—domain;
others will be government-owned; and others will be offered for sale by private entrepreneurs. We can anticipate that the
search and retrieval mechanisms offered by individual libraries will be supplemented by value-added mechanisms provided

for a fee by privaie enwepreneurs. We can also anuicipate that privale companies will offer other value-added services like
consulting and systems integration.

All o these things will happen anyway. It is ASSET's job to plan. facilitate. and catalyze so that the needs of the Depan-
ment Jf Defense are satisfied by this industry.




ASSET
RELATIONSHIP TO OTHER EFFORTS

e STARS Program
-~ Technology source, e.g. ALOAF

e RiG - Reuse Library Interoperability Group
- Industry/government consensus group
— Standards to facilitate interoperability

- -~ Most reuse library programs are participating

F i e CARDS - Central Archive for Reusable Defense Software
3 - Planned interoperation with ASSET

X - High-tech, domain-specific search/retrieval

;O ASSETMewe/VGE

3 Of course, ASSET is one task of the DARPA STARS program. Other projects within STARS are important sources of
;] technology, e.g. ALOAF.

ASSET is a member of the Reuse Library Interoperability Group (RIG). The RIG is a voluntary government/industry con-
sensus group which currently has twenty—three members including some major corporations, like IBM, some government
agencies, like NIST, and most of the major reuse library programs. The RIG’s mission is to investigate the problems of
interoperability among reuse libraries and to propose standards which address those problems. These proposals will be for-
warded (0 standards-making bodies, like ANSI, for their action.

ASSET is cooperating with the CARDS (Central Archive for Reusable Defense Software) program in performing inter-
operability experiments. CARDS is an example of a library will be apply high-technology search and retrieval techniques
to a specific applicarion domain.




ASSET
RELATIONSHIP TO OTHER EFFORTS
(CONTINUED)

e Cooperation with:
- CIM/RAPID

) - HPCC
f — AdaNet
— Others

ASSET Moo/ VGH

In addition, ASSET is cooperating with other efforts like DISA's CIM/RAPID library, the inter-agency High Performance
Computing and Communications initiatve, NASA’s AdaNet library, and other programs.




ASSET
WHO TO CONTACT

Director: Dr. Lawrence Jacowitz, IBM
Deputy Director: Howard Berg, SAIC
Other key people:

- Jim Moore, IBM

‘ - Chuck Lillie, SAIC

? Address:

ASSET

2611 Cranberry Square

E Building 2600, Suite 2
gl Morgantown, WV 26505

ASSET/Moore/VG10

IBM is the prime contractor responsible for the ASSET project and SAIC is the major subcontractor responsible for the op-
eration of the library. The key people in Morgantown are Dr. Lawrence Jacowitz of IBM, the Director of the ASSET h-
brary, and Howard Berg of SAIC, the Deputy Director. Xey people in the Washington, DC area are Jim Moore of IBM,
(301) 240-7343, and Dr. Charles Lillie of SAIC, (703) 749-8732.

The address of the ASSET library is given on the slide.




ASSET
WHO TO CONTACT (CONT.)

¢ Phone numbers:
- For humans: (304) 594-1762
- For modems: (800) 362-7738

¢ Internet address: info@asset.com

ASSET/ Moo/ VG11

@ One can contact the people at ASSET by calling the number on the slide. Once an account is established, one can access
the services of ASSET by phoning the 800 number given on the slide. ASSET personnel can also be contacied via Internet

at the given address.
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CARDS

Rose Armstrong

EWA

304-367-0770
armstrong(@stars,reston.unisys.com

CARDS iAamrerg VG ]

0 CARDS is an Air Force sponsored program contracted under ‘he auspices of STARS. There have been successes

with doz=ain specific zeuse and architecture-based compenents, but it is difficult to make this approach the standard
way of doing business. The CARDS project will address tue issues that must be handled in order to make domain
specific reuse happen.
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CARDS
MISSION

o De'/elop}nent of a “Knowledge Blueprint” in support of implementing
domain-specific reuse ’

o Expand and refine the prototype reuse environment for commmand
centers

o Help eliminate cw’tural barriers to reuse within the DoD community

CARDS Lrvarreng VG2

CARDS is defining a knowledge blueprint for domain specific reuse. CARDS has developed a simple model of the
command and control domain in order 1o validate the domain reuse processes. Some of the processes that will be
included are the domain analysis process, the incorporation of COTS software for use in domain architecture,

incorporation of reuse into the software development, and the development of tools to support reuse. The CARDS

project will dxvelop methods that will help organizations incorporate reuse and provide reuse incentives. Reuse must

be integrated completely into the software development lifecycle. It is our intent to look for ways 0 eliminate many

of the barriers to reuse in DoD: to facilitate reuse being treated as an inseparable aspect of the overall software

engineering process and to provide recommendations and guidance so DoD can create incentives for reuse.
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CARDS
“KNOWLEDGE BLUEPRINT”

¢ Create, evaluate and refine the domain specific processes by using a
prototype application domain

e Incorporate current technology
e Use a simple model of the command and control domain
¢ Increase validation of blueprint with a second domain

¢ Develop handbooks for direction level staff, program managers, legal
contractors, tool vendors, and system engineers

CARDS (Amawany'VG]

The Knowledge Blueprint is a flexible plan that will define the domain specific reuse process. Many people within
the software development reuse community have developed reuse processes for various stages of the software
development lifecycle. The CARDS project will evaluate and refine already developed processes and create new
processes where necessary. CARDS will work with STARS and DoD reuse efforts. The blueprint will be based on the
STARS Reuse Concept of Operations and will provide instruction for tailoring other processes for domain specific
reuse. Antomation possibilities will be investigated for domain specific asset generation and qualification, asset usage
evaluation, and system composition.

The Blueprint will be addressad in a series of handbooks that will explain and support domain specific reuse for
different andiences. These handbooks will form a large part of the blueprint for reuse being developed by the DoD.
A Direction Level Handbook will address domain specific reuse for individuals having responsbility for an
application domain. An Acquisition Handbook will be targeted to DoD program managers, legal and contracting
personnel. Issues such as data rights, cost benefits of reuse, license agreements, incentives and model contract
wording will be addressed. Acguisition and management strategies of cxisting government and mdustry reuse
programs and prototypes will be reviewed. An Engineer’s Handbook will provide clear guidance with specific actions
necessary to fully exploit the benefits of reuse-based rapid prototyping using a domain specific library and domain
knowledge. A Component Developer’s and Tool Vendor’s Handbook will define actions necessary to develop
reusable assets and support tools.




CARDS
CARDS COMMAND CENTER LIBRARY

Testbed for evaluation of blueprint

Command and Control Domain Model encoded

Populate library with assets for prototyping

Develop and evaluate the domain specific usage and component metrics

Limited early usage to selected governmeant organizations

CARDS iArmumrong) VG4

The CARDS command center library has been encoded with a simple command and control domain model done by g
ESD/AVS domain experts. The library has been populated with components provided by ESD/AVS. CARDS has

begun identification of domain specific usage and component metrics. Library functions are based on processes

already developed by other reuse libraries. CARDS command center library primary goals are to validate the

CARDS blueprint (discussed in Track 4), and thus facilitates the introduction of Domain-Specific Reuse into other
organizations. At the present time only four user sites will be designated with two possible sites added within the next
year.
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CARDS

Reuse Research Community ]
STARS Prism

RIG
Universities / Model,
DSSA Components

Blueprint
Domain-Specifi
Reuse :

Command Center

\ Library
X
Copsgnms

Technology ’ Buildirg
Transfer 1

Other Command

Ceater Programs

Other Programs

CARDS ! Amrmemg VGS

This slide graphically illustrates the cooperative work going on between CARDS, STARS, RIG, Universities, DSSA,
Prism and other projects within the reuse development community. The blueprint will be developed with cooperation
of other organizations. The RIG and ALOAF will support the necessary processes needed for interoperability
between libraries. In order to change the cultural barriers to reuse, education must take place within academia.
CARDS will support the development of reuse based software engineering curriculums. Prism will be developing a
formal command and control domain modsl, defining requirements and developing components necessary for this
domain. CARDS hopes t0 interact with the Prism staff in order to validate the domain mode), requirements,
components and the necessaly processes.
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CARDS R
NN
CARDS NETWORK D

/l/—— CARDS Library

ASSET

ESD/AVS STARS Center Reston TBD

CARDS (Armeareny VG6

CARDS will be connected to the following sites via Internet. Interoperability with ASSET will continue to mature a
over the next year. A direct line to ESD/AVS will be activated by the new year. The fourth user site still needs to be
determined.
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R CARDS
p REUSE PIPELINE

CONOPS
Library Mechanisms
: Interoperabiity
i ‘ STARS
1 4

3
3
1 Feedback
3 ] Domain Spedific Bluepnnt

b Processes

4

3 Validagono

] — Feedback Domain
— Specific
: ]J ASSET Libraries
4

1

m.m“‘ ¥ G,

. CARDS as part of a rcuse pipeline is illustrated by this slide. The STARS CONOPS is the basis of the reuse
) 4 blueprint. CARDS is implemented using the RLF, one of the library mechanisms deveioped under STARS. CARDS

; will support and validate the standards for interoperability that is produced by the RIG, a STARS initiative group and
ALOAF by interoperating with the ASSET project. CARDS will provide back to the STARS programs feedback on
the processes and tools that are used by the CARDS project. The blueprint will be validated with a second domain.
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CARDS
FORMALLY ENCODED MODEL—GENERIC
COMMAND AND CONTROL SAMPLE
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CARDS Lurmamrony/VGE
3

The encoded model for CARDS is the command and contro
F the Air Force at ESD/AVS. The model as shown illustrates
CARDS supports. The components in the instances shown
example, Sybase is the instance that meets the requiremen
necessary to the mmplementation of the mission application

| domain. This generic domain model was developed by
the high level of abstractions within a semantic net that
on this slide are: sybase, delorem and arc_info. For

ts for the databuse manager. The database manager is
portion of comn.and and control.




CARDS
FORMALLY ENCOGED MODEL—GENERIC
COMMAND AND CONTROL SAMPLE

Ilustrated is a snapshot of the encoded command and control domain mode] within the RLF. One of the modules of
the RLF is a Graphical Browser, the user interface. The Graphical Browser builds a tree structure that illustrates
some of the relationships between the components in the domain architecture. Pop up menus are used to navigate
the structure and define the relationships and attributes of the domain model components. The topography will
indicate to the user their placement within the domain structure at any given time.




;"-; CARDS
1

SUMMARY

Prototype Command Center Library to support formation and
validation of blueprint

STARS product usage

Builds on STARS CONOPS providing various user views
Coordination with ASSET

e
[ ] [

CARDS (Armureng (VG 10

AT

In summary, I would like to emphasize the goals of CARDS. CARDS primary goal is to develop and validate the
“kmnowledge blueprint” by prototyping the command and control domain and a second domain. CARDS will build on,
validate and feedback 10 the process strengthen over the next year. We already have meetings on a regular basis with
the ASSET staff. The purpose of these meeting are to collaborate efforts wherever possible. For instance, metrics.
library policies and procedures, backup exchange and interoperability are some of the current areas of coordination.
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TRACK 3 TECHNOLOGY SUPPORT

STARS ’91

Tuesday December 3, 1991

2:00-2:45

2:45-3:15

3:15-4:00

4:00-4:30

4:30-4:45

4:45-5:15

8:00-8:45

8:45-9:30

Technology Support--Vision, Strategy, Larry Frank, Boeing
and Achievements

Break

Project Support Eavironment
Services Reference Model

Dr. Peter Feiler, SEI

Break
STARS Standards Portfolio Jim Hamilton, Boeing

STARS Role in Standards Maturation Bob Ekman, IBM

SEMATECH: Software Methods Jeffrey Kantor and Claude Baudoin,
and Tools Program SEMATECH

Community Involvement Working
Group: Technology Support

TRACK 3 TECHNOLOGY SUPPORT

STARS ’91

Wednesday December 4, 1991

8:30-9:15 IBM STARS SEE Evolution Strategy Mary Catherine Ward, IBM

9:15-9:45 Break

9:45-10:30  Unisys STARS SEF. Evolution Dr. Thomas E. Shields, Unisys Defense
Strategy Systems, Inc.

10:30-11:00 Break

11:00-11:45 Boeing STARS SEE Evolution John Neorr, Boeing

1:45-2:30 Technology Feedback Session

Strategy

Hans Polzer, Unisys Defense Systems, Inc.







SEE TRACK INTRODUCTION

TECHNOLOGY SUPPORT:
: 1 VISION, STRATEGY, AND ACHIEVEMENTS

; Larry Frank
5 STARS SEE Architect
| 3 December 1991
e (703) 351-53C7
1 frank@stars.rosslyn. unisys.com
Technaingy Suppail_Freme/VG]
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MTECHNOLOGY SUPPORT
STARS VISION MISSION

Megaprogramming — An Emerging Paradigm
% Process-Dnven
e Domain-Specific Reuse-Based
¢ Technology Supported

& Collaboratve Development by Geographically
Dispersed Teams

@ oA T e e W AR e T2 el

Accelerate the shift to Megaprogramming

Technoiogy Suppor L Frenk/VG2

VG2 Title: STARS Vision/Mission g

In his opening plenary presentation, John Foreman addressed the STARS visior, mission, and strategy in accelerating
the shift 10 a megaprogramming model of software development. This presentation will describe, at a global level,
how technology will be incorporated within a Software Engineering Environment (SEE) and evolved into a
well-integrated, adaptable, tailorable environment supporting a process~driven, reuse-based engineering approach to
megaprogramming.




TECHNOLOGY SUPPORT
OUTLINE

e Megaprogamming Context

Vision and Strategy

Approach

Achievemaonts

Technaiogy SupportiLFrank/VG3

O VG3 Title: OQutline

In order to understand the nature of the requisite technology support for this shift to a megaprogramming paradigm,
we will context megaprogramming by comparing the envisioned paradigm with current practices. A model of how
SEESs are evolving will be presented along with a vision of what is entailed in fostering this evolution and the strategy
for achieving it.

The high-level activities reflecting the STARS approach will be discussed along with the process of evolving the SEE.
Various aspects of the SEE evolution will be explored and notable achievements discussed.




TECHNOLOGY SUPPORT
PARADIGM COMPARISON

CURRENT PARADIGM ENVISIONED PARADIGM

Ad hoc {Level 1) process maturity Defined, measured, repeatable
(Level 3-5) process maturity

Few valid quality indicators Quality metrics coupled to process
Cost/schedule/predictability Predictive developmeant and cost
problems models

Progress indicators generally lacking | Process measurement and control
and of questionable value

Poor communication in Network based collaborative
geographically dispersed project development
teams
Adversarial environment Increased partnership
Technairgy SupponiLFrankiVG4

VG4-VGS Tite: Paradigm Comparison

Message: The goal of the megaprogramming software engineering approach is to develop unprecedeated systems
from precedented components using defined, repeatable, and measureable processes and to be able to predict the
costs of the developmert.

We offer some insight into what the characteristics of the megaprogramming paradigm is by contrasting and
comparing it with those of the currsnt software engineering approach. Any engineering or development approach is
predicated on a development mcthodology and the underlying processes which support it.

The notion of being process—driven is based on the ability to manage develcpment based on well-defined, repeatable,
and measureable processes in contrast 10 trying to manage d=velopment activities based on an ad-hoc approach. In
order to provide continuous quality improvement, it is necessary to quantify, capture, and analyze quality indicators
both in terms of the product and the process(es) emmployed to produce that product.

Greater organizational process maturity (as indicated by tl';c SEI process maturity levels), embodying the above
principles, leads to the ability to predict development costs earlier in the system life-cycle, and hence, provides the
lead time to rake corrective action.

In larg e scale, complex development projects, development teams will, likely, be split across organizational
boundaries and across geographically dispersed sites. This further exacerbates the already difficult task of
communication among these teams. Existing processes will have to evolve to enable the effective management and
control of collaborative efforts. Tooling will also evolve 1o meet demands of network-based collaborative
developraent.

Currently, reuse of assets occur, primarily, by transferring domain knowiedge from one project to another in the
form of the knowledge base represented by the project engineers and developers. The envisioned paradigm calls
forth the (re)use of domain architectures, process and other reusable assets. In particular, we wouid like 10 be able to
synthesize larger and larger components from precedented components. (continued)
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TECHNOLOGY SUPPORT

PARADIGM COMPARISON
CURRENT PARADIGM ENVISIONED PARADIGM
t Primarily re-invention Reuse based
!i (Little, if any, reuse)
Little advantage taken of application | Domain specific architectures,
domain knowledge and experience process and other assets
. 1
H Line at a time Component based
|
J Few standard interfaces Open architecture/standards based
i
i
;.' Technoiegy Suppont: [ Frank/V G5

O VG4-VGS Title: Paradigm Comparison (continued)

Current development is 100 often based upon treating each new development effort as unprecedented. Algorithms,
utility “modules”, and, at times, specifications are reused, but on an ad-hoc basis. Under the envisioned paradigm,
composition rules and “module” interface formalisms will be defined, evolved, and matured to enable the synthesis
of unprecedented systems from precedented components.

Finally, in order to achieve the full benefits of megaprogramming, increased partnership among users, developers,
and the government will become necessary. Increased partnership between the user community and the developers is
becoming a reality. Many current development strategies are predicated upon it, when practiced. But many barriers
between the government and system developers currently exist. In particular, current acquisition and procurement
policies do not provide the requisite incentives to the contractors (developers) to warrant the full employment and
sharing of reuse processes and assets across projects.




TECHNOLOGY SUPPORT
VISION

e Based upon open architecture framework
o Adaptable appreach for incorporating new technologies
o Packaged as an integrated Software Engineering Environment (SEE)

e Supports distributed computing and network-based collaborative
development

¢ Continuous improvement in portability, adaptability, reliability, and
scalability

Technoiogy Sagppert/L Franit/VGé

VG6 Title: Vision

Message: The SEE is the delivery vehicle for provisioning services to the systems builder and integrator, and
ultimately to the end user. The underiying framework serves as the integration platform upon which tools are
depicyed and integrated on a needs-driven basis.

Past attempts at providing monolithic environments that are responsive to development needs, irrespective of
application domain or projects within domains, have not met with great success. The STARS zpproach is based upon
an open architecture framework. This f-amework ronsists of extensible core services which utilize a set 1% line of
text: Thames 10pt flush leftof open standards as aocumented in the STARS Standards Portfolio SSP).

As tools are integrated into this framework-based, open architecture environment to meet the demands and needs of
the development project, further standards will be identified, as needed, within the profile to accommodate tool and
data interoperability. This open SEE architecture will support a “plug and play” environment, easily adaptable to the
application domain and tailorable to the specific project needs.

It will also enable continuous improvement in tool portability across platforms and environments, adaptability of
tools to changing development processes and needs, reliability of instailed components and the environment itself,
and the scalability of system components within the environment reflecting the scalabiltity of process formalisms
supporting distributed computing and network collaborative development.




VG7 Title: SEE Evolution

TECHNOLOGY SUPPORT
SEE EVOLUTION

& Transition to Framework— Based Environments Incorporating Process and Reuse Capabilides

Domain
Speafic
Tools

Reverse )
Engineering / ~-
Tools :

Reverse
Engineering /
Tocls

Technoiogy Support/L FrankiVG?T

Message: Framework-based environments provide greater flexibility in the ability to adapt and tailor environments
to project needs. They also provide the potential for vendors to reduce their tool development costs. Also, STARS
provides value-added capabilities by way of process and reuse mechanisms.

Current SEEs exact a heavy cost both to the software developer and the tool builder. To integrate N too's within an
environment potentially requires dealing with O(N**2) interfaces with respect to information sharing between and
among those N tools. By integrating these same tools with the framework, and using framework provided services as
well as the repository services, the integration problem can be reduced to dealing with O(N) interfaces. Thus, the
problem can be reduce by an order of magnitude (as a function of the number of tools within the environment).

Also, vendors currently provide (within each tool) many of the selfsame services as are provided in the framework.
With the advent of the framework-based environment, tool builders could take advantage of these framework
services to obviate the necessity of developing and maintaining these services as part of the tool infrastructure.

Ultimately, and ideally (from a environment integrator’s perspective), we would like to see tool architectures that
provide visibility of functional interfaces within the tool (or tool suite) so that other layered services or tools could
invoke that functionality while conforming to the standards that infuse an open systems architecture.

While STARS provides value-added capabilities in che areas of reuse and process mechanisms, the cnvisioned
environment, instantiated for a given development project, is guided by the organization’s business processes as well
as the processes that inform the development methodology. This is the basis for what is meant by process—driven
development.




TECENOLOGY SUPPORT
OBJECTIVES

¢ Demonstrate the benefits of framework - based approach to
instantiation of software engineering environments (SEEs)

e Provide t-arsition support to reduce adoption risks inherent in
integrating and utilizing new technologies
¢ Ensure that the basic infrastructure is available to support

— process management and control
- reuse libraries and support mechanisms
- tool interoperability and integration

Technoiogy Suppore) L Frank/VGE

VG8 Title: Objectives

Message: In order to realize the potential productivity increases that megaprogrmmming portends, it must be
technically feasible, reduce overall life-cycle development costs, and deliver quality systems in a timely manner
(better, cheaper, faster).

Megaprogramming will dramatically impact the way systems wil! be built. Tools, by themselves, can not provide the
needed productivity gains. The system development methodology and associated processes and discipiines must
change to reflect the new development paradigm. Tools, in a real sense, reflect the actoxction of these
(subjprocesses.

As with any fundamental change in the way business is done, the shift to a megaprogramming paradigm will
encounter cultural impediments within the adopting organization. To overcome these barriers and to reduce the
inherent risks to its adoption, STARS will demonstrate the efficacy and efficdency of e framework-based approach
on real DoD programs.

STARS will provide transition support to the selected demonstration prcects to 2 © projert staff in f.1Uy exploiting its
capabilities while minimizing the impacts of adoption within the project organization itself.
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TECHNOLOGY SUPPORT
ACTIVITIES
i Develop open architecture specification
]
E
; SEE . -
§ Development Incrementally grow generic SEE capatility
L]
£
| Instantiate SEE for demonstration project
=
b L
Techoiog Suppart LFrewVG?

VGY Title: Acuvities

Message: Monolithic SEEs fail to meet the evolving needs of the development environment. They are difficult to

adapt to multiple application domains and tc tailor to specific project needs within those domains. Moreover, they
are expensive to maintain.

To fulfill the stated objectives, the STARS strategy is: to iden:ify and build the SEE infrastructure based on an open
arch:tecture framework; to augment its basic capabilities by integrating tools within the framework-based
emvironment; and o instantiate and deplioy these SEEs on the selected demonstration projects.
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TECHNOLOGY
ACTIVITIES

SUPPORT
DETAIL

SEE

Development .

Develop open architecture specification

o Identify candidate industry standards

Identify core service requirements

Support open architecture working group
Involve user and vendor communities
Evolve specification

Conduct risk reduction prototyping activities

Develop top level information model

Technaiogy Supperil. Frank' VG 10

VG10 Title: Detailed Activities

Message: The citical elements supporting an open architecture specification are: identification of the core services,
relevant standards, and supporting information model.

STARS has defined the reqiements and criteria that characterize the extensible set of framework services with
input from external workir 3 gro.ps addressing similar problems. These were used to identify candidate open
standards which were subseque.itly profiled in the SSP (see Jim Hamilton’s and Bob Eixrnan’s presentations).

Since STARS seeks to fully exploit commercial products in the SEE build-outs, the vendor community was briefed on this
standards portfotio at the CASE Vendors Workshop in July 1991. The vendor community was given the opportunity to
react 10 the siandards portfolio. The reaction was, generally, favorable.

To improve the usability of the framework-based SEE, STARS is currently engaged in prototyping tool portability and
tool-to- framework integration and interoperability. The results of the experiments and protyping activities will be
documented in reports and lessons leamned documents.

To further iraprove tool and f-amework interoperability, we are working closely with the primes’ commeraal counterparts
and other interested parties 1o denve top level information modetls supporung both framework services and augmented
SEE capabulities as they are wntegrated witnin the environment.
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T.CHNOLOGY SUPPORT
ACTIVITIES DETAIL

Dev;f: ment | Incrementally grow generic SEE capability
¢ Experiment early with prototypical frameworks
¢ Integrate and test COTS tools
» Prototype reuse, process, and DoD unique tools
i : ¢ Customize framework for DoD use

e Tune SEE for performance

v

¢ Refine information model

® Support evolution of selected industry standards

Teomoiegy Suppon: | Frea VGl

: |
A VG11 Title: Detailed Activities

= Message: Prototyping/experimentation with the integration of various COTS tools is being carried out to ensure the
usability of these environments on the demonstration projects.

In order that the SEEs, that the primes will instantiate for the demonstration projects, be usable on those projects,

prototyping efforts are being conducted in the areas of: tool-to-tool interoperability, tool-to-framewrok integration. and
framework/SEE administration.

COTS tools are being integrated within the SEEs to improve their eventual usability on the demonstrations. Whatever
tools are iistantiated (.7 use on these projects will be integrated (to some level) within these environments. The lessons
learned with these prototyping efforts will be documented and employed to reduce the integration efforts on behalf of the
demonstration projects.

Also, reuse and process technologies developed on the STARS program (and elsewhere) will be integrated, where feasible
and where supported by the business case, o improve the usability and effecuwity of the SEEs deployed on the prujects.

As additional funcuional capabilities and tools are integrated within the SEE. the supporting information model will be
: refined and extended. Moreover, as new 100ls are integrated. the SSP must be augmentd 1o address addiuonal standards
E i necessary to mantain the openness of the architecture and to suppon tool interoperability as well as the interoperability
LI of the information model. and further, to promote data shaning across th~ tools that will populate the environment.




TECHNOLOGY SUPPORT
ACTIVITIES DETAIL

SEE
Development

Instantiate SEEs for demonstration project

e Customize SEE
Interface to asset libraries application

-
'

verreey
|

Adapt to selected domain

Tailor to specific project
Integrate tools s required

; e Develop system administraior
' concepts/guidelines

—Ca——
'

¢ Baseline demo project configuration

e Develop SEE user training

¢ Train environment support personnel

¢ Train system admi.istrator and SEE users

Tochneiogy Seppurn:LFravt/VG 12

3
VG12 Tide: Detailed Activities ‘

Message: To promote usability of the instantiated SEE and improve its performance, the supporting prime will work
closely with project staff to customize, adapt, and tailor the environment to the project’s development environment.

As the projects are identified, the supporting prime will work with the projects to identify and integrate any
domain-specific, DoD specific, and project unique tools supporting the project’s development effort. The SEE
instantiated for use on the demonstrations must be customized with respect to the tools integrated for use therein
and for usability and performance. The SEE will be baselined for the selected project and project staff will be trained
in its administration.




TECHNOLOGY SUPPORT
STARS SEE APPROACH
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*’3 VG13 Title: STARS SEE Approach

Message: The STARS SEE development approach is an iterative one that seeks 1o evolve existing SEE capabilities
based upon prototyping and experimentation. To ease the cultural impacts of adoption and to reduce technical risk,
ongoing releases of SEE capabilities will be tested through trial usage on internal proiects and by STARS affiliates.

Initial efforts at provisioning framework-based SEES have involved the instantiztion of SEE testbeds and generating
the supporting information models. These will evolve over time to {orm the integration platform upon which
additional tools will be integrated 10 build out the SEEs which, in turn, will be the delivery vehicles for supportirg
the demonstration projects.

To realize the benefits of the framework-based SEE, it must be adopted and used by organizations involved in
building systems for both government and industry. To ease the cultural impact of adoption and to reduce the
associated technical risks, it is imperative that these cultural barriers be removed and the attendant risks mitigated.

We feel that this can best be accompiished by demorstrating the feasibility and utility of the framework-based
approach and, by inference, successful demonstrations of develcpment activitics.  To this end, the SEEs will < used
on real DoD projects as well as internal projects. Additionally, we hope 10 eniist the aid of affiliates to further test
therr efficacy.

Even as these projects are actively using the SEEs to develop systems, feedbacx from them, continuing prime
activities, and from affiliates will be used to refine and evolve the SEEs themselves. We plan to maintain active
involvement of both the framwework providers and the tool vendors to evoive and mature their products to improve
SEE utility and performance.

Guidelines for adapting and tailoring SEEs to application domains and projects will be documented along with
4 lescons learned and usage guidelines. The results of actual usage, as well as attendant benefits, will be published and
disseminated.
Ulumately, we expect {rameworks tc be offered by vendors and p-oviders in much the same fashion as graphical user
interfaces are currently. That is, they will become pant of the commeraal platform offerings.
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TECHNOLOGY SUPPORT
SEE EVOLUTION

1990 | 1991 ! 199293 ! 1993-94 ! 1995 ()
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ollm'ual Requirements o| Plans | |
Explore o' Lessons Learned \
@ » ol Spedifications l ;
1} o| Testbed (SEE(s) .: Support Plan I-
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*! Deployed - SEE
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Products
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Techmeiegy SuppertiL Frark VG 14

VG14 Title: SEE Evolution

Message: The development schedule supports the major, high-level activities in the SEE area.

Early STARS foundation activities supported the technology exploration and definition of the SEE architecture.
Requirements and criteria have been defined for the SEE infrastructure, the framework. The STARS SSP
documents the open standards supporting these framework services.

SEE testbeds are currently being used to prototype and experiment with tooi portability, tool-to-framework
intezration, and SEE support services. Expenience obtained therefrom will be used 1o further refine and evoive the
SEE specificauuns and to provide feedhack to the framework providers and tools builders.

Experience and lessons learned from the aforementioned prototyping activities will be used to instantiate SEEs for
the demonstration projects. The target date is October, 1993

The SEEs instantiated and deployed for use by these demonstration projects will be adapted to the parucular
application domain and tailored to the demonstration project within that domain. Domain and DoD specific tools will
be integrated into these support environments as well as any project unique tooling that is driven by specific project
development needs.

Even as the demonstration projects are utilizing the instantiated SEEs, further efforts will be expended on refining
and evolving the framework-based SEEs. The projects may clect 10 take advaniage of these refinement and
maturation efforts by updating their then current baseline configurations. Resuits of these continuing efforts will be
documented, published, and disseminated as part of the overall STARS evaluation efforts.
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TECHNOLOGY SUPPORT
SEE DEVELOPMENT PROCESS MODEL

Q

Demonstration
Projects

Evaluate
Results

Technology
Development
Integration &
Transition
Activities

Zariy Technology
Mature Technology
Commercializatiop

" Establish
Prototyping
Plans
Integration
Strategies

and Taskin

Technoiogy Suppent! L Frant VG 13

VG1S Title: SEE Development Process Model

Message: The SEE development process is an iterative one designed to take full advantage of evolving needs and
maturing technologies as well as efforts by groups outside of STARS.

The model presented represents a top level view of the species of activities that are used by the STARS primes in
evolving the SEE.

The model provides for technology insertion: basic science; early technology efforts both endogenous and exogenous
to DARPA and STARS; and matui¢ technology from industry and the commercial sector. Internal joint activity
groups and external working groups also provided input to the definition of the SEE infrastructure in the form of
requirements, concepts of operation, and standards analysis efforts.

The SEE Joint Activity Group (SJAG) has undertaken to define and establish prototyping plans, integration
strategies, and tasking for evolving the SEE specifications, the testbed SEEs, and integration experiments within
those testbeds. These actuvities, their results, and future plans will be addressed in presentations by each of the
priraes, entitled "STARS SEE Evolution Strategy.” Results from the technoiogy development, integration. and
trans:tion acuwities will be evaluated resulting in refinement of the SEE specifications and planning activities.

The demonstration projects will also derive benefits {rom these development and integration activities. Near-term
products as wellas commercial products will be used to instantiate SEEs for the demonstration projects. Actual usage
of the SEEs on the projects wall provide feedback to the STARS SEE evaluation task, and will be used to refine and
evolve the SEEs.

@ Part of the technology transition effort will be directed towards the commercialization of the near-termm STARS SEE
products. The continuing evolution of com:nercual technology and tools are (re) inserted into the process via the
technology insertion subtask.
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TECHNOLOGY SUPPORT
RESULTS OF FIRST ITERATION

Define Requirements Frameworx and Standards
hi g d ’ == Environment = Portiolio
Architectures, an Requirements (SSP)
Portfolios
N 1 = Framework = CASE
Host I,Ieetmgs Convergence Vendor's
and “orkshops Meeting Workshop
Next Generation Computer Resources (NGCR) / Project
é7 Support Environment Standards Working Group (PSESWG)
Participation in 5~ National Institute of Standards and Technology (NIST)
Emerging = Integrated Scftware Engineering Environment (ISEE)

Standards Efforts oo CASE Integration Services (CIS) Committee
Portable Common Interface Set (PCIS) Program
Ada Semantic Interface Specification (ASIS) Working Group

Technoiogy SupponiL_Frenk/VG 16

VG16 Title: Results of First Iteration

Message: STARS has produced infrastructure documents supporting the SEE development efforts and begun the
transitioning activities. STARS also actively supports similar efforts with external groups and organizations to aid in
the two way transitioning of technology and infrastructure information.

STARS has been influenced by, and in turn, has influenced others in the SEE/framework area. These efforts will be
addressed in detail by Jin. Hamilton and Bob Ekman in their respective presentations, “STARS Standards Portfolio
(SSP)” and “STARS Role in Standard; Maturation.”




TECHNOLOGY SUPPORT
STARS ROLES AND RELATIONSHIPS

STARS Primes (Boeing, IBM, Unisys)

b e Test Beds/Open Architecture e Joint Technical Development: Process and
p e DoD-specific Adaptations Reuse
Individual Technical Activites

Technology ransition~demo of evolving capa-
bilides

TR P
*

& Vendor Community Primes Commercial Counterparts

2 . (DEC, IBM, Unisys)

1 e Suppliers of S/W engineer-
ing tools populating SEE

Suppliers of tools and environments
o Supporters of STARS technical directon

Note: Each instandated SEE consists of:
- Existing commercial capabilides
- Third party vendor capabilites
~ Prime-spedific technical extensions/adaprations
Techmeiopy SuppertiL FrewiVG17

VG17 Title: STARS Roles and Relationships

Message: STARS and the primes kave sought the active participation of the primes’ commercial counterparts and
the greater vendor community. We think that this participation is crucial to instantiating and deploying SEEs on the
demonstration projects as well as the continuing maintenance and support of these SEEs.

STARS continues to seek the active participation of the primes’ commercial counterparts and the vendor community
in the program. In July 91, the technical direction of the STARS program and the STARS Standards Portfolio was
presented at the CASE Vendors Workshop (CVWS). Participants at the workshop were provided a forum in which to
provide feedback to the program. Their reactions have been noted and incorporated into infrastructure documents
and pianiing efforts.

The commercial counterparts have provided ongoing guidance (sanity checks) on environment activities and have
indicated support of the technical directions of the STARS program. They underscored this support at the CVWS
and have provided active support to the SJIAG.

The primes continue to maintain responsibility for the joint and priune-specific technical activities. They. together
with the STARS program management team have responsitility for technology transition to the commercial secior
and other groups, agencies, and organizations outside of STARS. STARS has also defined an affiliates program to
identify and actively nvolve technology receptors to assist the program in further transitioning activities.




TECHNOLOGY SUPPORT
SEE CONCEPTUAL ARCHITECTURE

e
o Probiem Definiton ¢ Implementadon
® Design Synthesis e Project Management

PN AN VAN
v L
T e

¢ Authoring ® Process Control
¢ Reuse Support ® Task Control

AN

1l
Open Framework Interface

z
Eramework Services
e Data Management ¢ Tool Integration Support
® Messaging ¢ Frocess Enaction Support

REPOSITORY Tocanaiogy Suppan:L_Fra VG 13

VG138 Title: SEE Conceptual Architecture

Message: The SEE conceptual architecture provides the context for understanding the various functional capabilities
required for supporting the development environment.

A given instance of a SEE dces NOT, can NOT, and will NOT support any development project irrespective of the
application domain and specific project and Dod unique needs. A context is needed for mtionalizing the support
requirements for a development project. The SEE conceptual architecture provides this context.

The model presented does not represent any manifestation of a physical architecture, nor is it complete with respect
to functional capabilities needed to support the demorstration projects. It should be read notionally. It is presented
here only to emphasiz¢ that the SEE is something more than a framework, and that there are other common services
needed in the environment supporting software engineering activities in addition to those offered by the framework.

Peter Feiler in his presentaion, “Project Support Environment Services Reference Model”, will further discuss
additiona! environment services requisite to supporting software development.
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VG19 Tide: Further Process Iterations

Message: Further iterations of the SEE development process will focus on evolving the SEE through prototyping
efforts and through usage of the testbeds in supporting internal projects.

SEE testbeds "vill be deployed on interanl projects ‘vithin the primes’ organizations and the results used to evolve
both the SEE :pecifications and the capabilities supported in the testbecs. Reus and process mechanisms will be
wntegraied (presentation, control, and data levels) within the SEE based on need, usage, and expected returns.
Experiments will be conducted on accessing geographically dispersed reuse libraries, and on the exchange of reuse
assets across these libraries.

Information modeling supporting deeper levels of integration and interoperability will be a prime concern.
Experiments will be conducted in extending the information model sapporting framework services. The commerrial
mantners have indicated interest in pursuing these efforts and propose to actively become involved in such.

Testbeds will also be deployed at each prime location and the STARS Center. The latter will be used to demonstrate
the evolving SEE capabilities to STARS affiliates, venders, and other interested parties. These demonstrations are
expected to commence iate first quarter, 1992,
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TECHNOLOGY SUPPORT
FRAMEWORK EVOLUTION
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VG20 Title: Framework Evolution @
Message: Frameworks will continue to evolve. STARS will mainzain an active role in furthering this evolution.

Tool porability is a chief concern of the STARS program. Some of the proposed prototyping efforts will address
ponability issues. Current efforts are centered on tool integration and interoperability. Each prime is focusing on
issues of presentation, control, and data integration, and on the guidelines for integrating tools within their
respective environments.

Further details will be addressed in the primes’ presentation on “SFE Evolution Strategy.”
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TECHNOLOGY SUPPORT
INTEGRATION DIMENSIONS
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‘é > VG21 Title: Integration Dimensions

Message: Tool integration is a focus of prototyping activities by each prime. The granularity (coarse versus fine) of
integration one wishes to achieve across the dimensions of presentation, control, and data has implications fcr the
types of services required.

The following are offered as concise definitions of presentation, control, and data integration together with what the
potential implications of granularity might mean:

Presantation integration: the ability within the environmen: to provide a consistent “look and feel” across the tools
within the environment. The effect is both visual as well as behavioural. At a coarse level, this is constrained by the
man-machine interface implemented within the tool or tool suite. Finer levels of granularity necessitates the
parametrization of the MMI across all functional interfaces within the tool architectu-e.

Control integration: the ability within the environment to control initiation, serialization. and synchronizson of
process or task execution. It also includes the notion of being able to establish pre-ambles and post-ambles for
subprocesses or subtasks and to invoke these or other subprocesses/subtasks based on the evaluation of the
pre-amble/post-amble. At the coarsest level, would be the ability :0 invoke a given process/task, a binary executable
for example. At the finest level, it would imply the ability to embed methods, triggers, and control points within a
process network and to subsequently control execution of subprocessss/subtasks within that network based on
evaluation of the control structures (pre-ambles and post-ambles, among others).

Data integration: the ability within an eavironment to share data referenced via a commor: representation across
tools. services, and functional components. At the coarsest level, this would include the ability to reference files

O where the semantks of the underlying data representation lies wittun the tool itself. At the finest level, it would
include the ability 0 reference finer grained objects within a defined class/type hierarchy where the semantics of the
data within the hierarchy is publicly available and referenced by a common meta-model. (continued)

23




VG21 Title: Integration Dimensions (continued)
The primes will address their strategy for integration of rools within the SEE in their respective presentations on.

“STARS SEE Evolution Strategy.” Peter Feiler in the presentation, “Project Environment Services Reference
Model™ wall argue for a fourth dimension, process integration.
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ACHIEVEMENTS CONTEXT
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Technolows Support/ L Frank (VG22

VG22 Title: Achievements Context

Message: STARS has various achievements to its credit. These will be contexted in terms of the characterization of
the STARS approach.

The achievements of the STARS program in the SEE area are contexted in terms of the STARS SEE Approach.
They will be characterized in terms of achievements that contribute 10 or are manifested as: Point Solutions,
Technology Evolution, Cultural Impact, and Institutionalization.
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TECHNOLOGY SUPPORT

ACHIEVEMENTS

Trial
--=7 Point | Technology Cultural Institutional-
- Solutions Q Evolution Impact E> nsilu‘:ti(?:a

¢ Developed and distributed over 50 copies of Ada/X-window
bindings

¢ Universal Ada Test Language (UATL) in use on LHX and
F-22 programs

o Instantiated three (3) SEE testbeds

Technoloer Suvoort (L, Frenk VG231

VG23 Title: Achievements—Point Solutions

Over 50 copies of the Ada/X-window bindings have been delivered to various organizations. This effort has been
picked up by commercial companies and are a basis for their product offerings.

The Universal Ada Test Language (UATL) is in use on the LHX and F-22 programs. It promises to reduce the
developruent costs of testing by 30%.

Each of the three primes (Boeing, IBM, and Unisys) has instantiated SEE testbeds. D=tails will be presented by the
primes’ presentations on “SEE Evolution Strategy.”
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ACHIEVEMENTS
Trial
Point - Technelogy Cultural Tnstiiotional-
Sol?:ltxilons C> - Evolution Impact C> ization

w

e Documented STARS Standards Profile (SSP) and briefed it at
CASE Vendors Workshop (July 91)

e Coordinated First Framework Convergence Conference (FRAM
CON I) (January 91)

¢ Continued liaison with external working groups, agencies, and
standaids organization

e Continued prototyping of alternative integration/interoperability
approaches
~ Tool-to-tool

— Tool-to-framework
Technoiow Swwportil, Frank VG214

@ VG24 Title: Achievements—Technology Evolution

The STARS Standards Prortfolio (SSP) was briefed to the vendor community at the CASE Vendors Workshop, July
1991, for their reaction and feedback. Its reception was, generally, favorable.

STARS coordinated the first framework convergence conference (FRAMCON 1) which was sponsored by NIST,
January 1991. Various issues were identified and explored. Similarities and differences between ATIS and PCTE were
noted and discussed. There seems to be sufficient interest in convening a second framework convergence conference
10 examine issues in greater detail.

Bob Ekman will address the STARS continuing efforts with external groups, agencies, and standards organizations.

As mentioned before, the STARS primes continue to prototype alternative integration and interoperability
approaches with respect to tool-to-tool interoperability and tool-to-framework integration. Details will be addressed
in the primes’ “SEE Evolution Stratsgy.”
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ACHIEVEMENTS
<dETS
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o Implemented nationwide file system (AFS) network across Primes
and Government to facilitate network-based collaborative program
activities

o STARS providing a “neutral ground” to facilitate and catalyze
technology exchange

e Documenting guidelines and lessons learned based on prototyping
activities
¢ Drafted reuse and process concept of operations (CONOPS) to be

used along with a SEE CONOPS to refine and evolve SEE specifi-
catioas

Technoloty Suvvart! L Srank VG213

VG25 Title: Achievements—Cultural Impact

Within the STARS program, a nationwide file system (AFS) has been implemented to support the collaborative
program activities. Several of the STARS documents have been distributed via this network.

STARS will continue to provide a “neutral ground” to facilitate and catalyze technology exchange. FRAMCON 1 is
an example of this activity. We are currently exploring other topics that might lend themselves to this method of
technology exchange.

STARS primes are currently documenting their activities, guidelines, and lessons learmed with respect to their
prototyping and expenimental activities.

The Reuse Joint Activity Group (RJAG) and Process Joint Activity Group (PJAG) have drafted concepts of
opexations (CONOPS) which will be used as input, along with the SEE concept of operations, to refine and evolve
the SEE specifications.
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e Facilitated STARS Primes’ commercial counterparts (DEC, IBM,
Unisys) technical direction and support agreement

e Sponsored CASE Vendor Workshop and will maintain liaison
through affiliates program

Techneiogy Suppart/L. Frenk/VG26

VG256 Title: Achievements—Institutionalization

STARS program management, primes’ program managers, and the STARS SEE architect met with the primes’
coramercial counterparts (DEC, Nashua; IBM, Toronto; and Unisys, Roseville) to discuss the technical direction of
the STARS program. The commercial counterparts supported the technical directions and have provided support to
the program. They also participated in the first framework convergence conference, and have indicated interest in a

proposed second conference.

STARS sponsored the CASE Vendors Workshop (CVWS), July 1991, to present to the vendor community the
program’s technical direction and to brief the SSP. Case vendors have been invited to STARS 91 to maintain currency
with the STARS program. Continued liaison with the vendor community will be effected under the auspices of the

affiliates program.
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VG27 Tite: Summary

Message: Productivity increases are achievable through the application of megaprogramming concepts, supporting
processes, and reuse and SEE technologies.

In order to accelerate the shift to megaprogramming and to realize its potential benefits as applied to large-scale,
conaplex, software-intensive system development projects, it will require thesynergistic effects represented by the
confluence of technology thrusts in the reuse, process, and SEE areas.

Megaprogramming will happen with or without the STARS efforts. The STARS role is to accelerate its pace. The
technology underlying and supporting this envisioned paradigm is central to proving the feasibility of the approach.
However, the crucial element in accelerating its pace is removal of the cultural barriers that irepede its acceptance in
both the government and the industrial organizations that will be irapacted by this new way of doing business.

STARS can affect the rate of acceptance of the megaprogramming approach by demonstrating its effiency and
efficancy on real DoD programs, and by working with both the government and industry sectors in improving the
partncrship needed 10 fully exploit its benefits. At the least, this will require the incentivization of industry to: define,
evolve, and reuse domain-specific architectures; refine and evolve the processes supporting the megaprogramming
approach; and incorporate new/emerging technologies in the supporting software engineering environments.

30




Acronym List

ABET Ada Based Environment for Testing

AFS A TRANSARC Product (Andrew File System)

ALOAF  Asset Library Open Architecture Framework

APP Application Portability Profile

ASIS Ada Semantic Interface Specification

ATIS A Tool Integration Standard/Atherton Tool Integration Standard
CASE Computer Aided Software Engineering

CIs CASE Integration Services

COTS ' Commercial Qff-The-Shelf
DARPA  Defense Advanced Research Projects Agency

DCE Distributed Computing Environment

DoD Department of Defense

ECMA European Computer Manufacturer’s Association
FIM Framework Information Model

FIAG Framework Joint Activity Group

FRAC Framework Requirements and Criteria

™M Information Model

[PC Inter-Process Communication

IRDS Information Resource Dictionary System

ISEE Integrated Software Engineering Environment
NGCR Next Generation Computer Resources

NIST National Institute of Standards and Technology
OAF Open Architecture Framework

OMG Object Management Group (continued)
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OMs
OSF
P1175

PCTE
POCD
POSIX
PSESWG
ROCD

SEE
SEMATECH
SIM

SIAG

SOCD

SSp

UATL

UIMS
XvT

Object Management System

Open Software Foundation

A Standard Reference Model for Computing System Tool Interconnection
Portable Common Interface Set

Portable Common Tool Environment

Process Operational Concept Document

Portable Operating System Interface

Project Support Environment Standards Working Group
Reuse Operational Concept Document

Remote Procedure Call

Software Engineering Environment

A Consortium

SEE Information Model

SEE Joint Activity Group

SEE Operational Concept Document

STARS Standards Profile

Universal Ada Test Language

User Interface

User Intecface Management System

Extensible Virtual Toolkit
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Peter H. Feiler

December 1991

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense

NOTES

Peter H. Feiler
phi@sei.cmu.edu
(412) 268-7790

Acting program manager of Software Engineering Techniques program
Project leader of Software Development Environments project

Alan Brown Kurt Wallnau

Susan Dart Alan Christie

Howard Siomer (resident affiliate)
CASE Technology project

Dennis Smith project leader
Paul Zarrella, Ed Morris, Cliff Huft
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Outline

Background

Purpose of reference model
The model

A PSE analysis tool
Systems integration of PSEs

Y S P )

For more information about the SEl's work on Software Engineering
Environments see the information table or several present representatives

PSE Project Support Environment
SElI  Software Engineering Institute
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. NOTES

Conceptual work on PSE services reference model at SEl in the context of
environment work on architectures and integration approaches. Concept
paper availatle as SEI technical report.

L J

SE! provides technical lead for the NGCR PSESWG reference mocel subgroup.

This subgroup will produce a PSE service reference model report. NGCR PSESWG
contact is: Tricia Obemdort: (215/441-2737) tricia @NADC.NADC.NAVY.mil.

See NGCR PSESWG flyer at information table.

SEI actively contributes to NIST ISEE in both the process management subgroup
and tool integration subgroup. NIST ISEE currently leads the international effort
of refining the NIST/ECMA framework reference model. NIST ISEE contact is
Bill Wong: (301/975-3341) wong@swe.ncsl.nist.gov

SE! contributes to the coordination of theze efforts as member of their executive
committeas.

NIST National Institute of Standards and Technology
ISEE Integrated Software Engineering Environments
ECMA European Computer Manufacturing Association
: NGCR Next Generation Computer Resources effort by Navy
@ PSESWG Project Support Environment Standards workshop Group
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Characteristics of the Reference
Model

Populated PSEs

Difterent engineering domains
Architecture independence
Product independence

SEE = PSE populated with software engineering
services

The reference model covers a complete computer-based environment, i.e.,
an environment framework populated with tools.

The model accommodates the domain of Software Engineering as well as
other domains.

The term project support refers to the fact that the model accommodates
both engineering activities and management activities.

The model does not impose a particular architecture—in fact one of its
purposes is to characterize different architectures.

The term service indicates that the model does not reflect particular too!
products, but is used to characterize them. One tool may provide a number
of services.

SEE Softw  Ingineering Environment
PSE Projes.. .uppon Environment
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PSE Se:vices Refererice Model
Service descriptions

Organization of service:
Graphical deniction of PSESRM

NOTES
The PSESRM is not a picture.

It consists of

+ a set of service descriptions . “ecified along several dimensions

* an organization of these sen..as into a stiucture that is characteristic tc
this model

+ agraphical depiction of this organization of services for the
purpose of communication

Reminder: The PSESRM document will be avaifable as a NGCR PSESWG
document in 1992.

A paper discussing the concepts of the PSESRM and its use will be
available as an SEl technical report in January 1932,

Othur papers on the objectives, goals, and strategy for PSESWG are
available. See the NGCR PSESWG flyer.

NIST/ECMA framework reference model papers are available from NIST.

PSESRM Project Support Environment Services Reference Model
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A Versatile PSE Analysis Technique

Description and comparison of PSE products

Comparison and selection of tool products

Characterization of PSE and tool implementations

Investigation of integration approaches
ldentification of PSE interface areas

< At o b

NOTES | | (

The PSESRM can be used as a basis for analysis of a variety of aspects of
PSEs. This presentation will highlight the use of the PSESRM as an
analysis technique for:

describing desired populated PSEs

comparing populated PSEs

selecting tool to be placed in a PSE

describing both functionality and implementation of PSEs and tools
determining ways 10 integrate toois

selecting relevant interface standards.

s e e e AR, St I AN b e Ce e cAR MR L s er e A

pa— N Ream e e At R AN -
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Domain Concepts and
Implementation Mechanisms

“What a preovides” "How i I8 imgiemented™

nd Uner Sarvieas
’

NOTES

This illustration shows a separation of services into those provided to the end user
of a populated PSE and those that are available in the infrastructure to implement
the end user services. This separation allows us to examine PSEs and their
integration at the conceptual level of the engineering and management domains
independently from integration at the mechanism level of the implementation.

Tool products can be characterized through a combinaticn of end user and
infrastructure services.

End user services can be provided in terms of framework services and platform
services, or can interface directly with the host or target system.
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The framework services represent those of the NIST/ECMA refsrence model.
The framework services are considered to be part of a PSE product set. The
illustration shows service groups. Each service group contains a number of
services not shown here, but documented in the NIST/ECMA framework
reference model report. The data services (OMS) are shown here as
consisting of two subgroups, object model and object storage-—-a useful
separation for our analysis.

The platform services are expected to be provided by the underlying computing
environment. Their interfaces are relevant, but not necessarily their
implementation. The platform services are expected to correspond to POSIX.

The host and target system are shown as two services. The purpose of this is
to raise awareness of the distinction betwean the development environment
and the application environmert. Tools that are part of a PSE may interface to
the host environment via the framework and platform services or directly
through the host system services, while potentially interfacing to the target
environment via a different set of services.

OMS Object Management System ‘
Vo Input/Output

Ul . Vserimeriace .

il kAt oa me o aw deae s s o P T PI F R
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NOTES

The engineering services are grouped into several (not necessarily
exclusive) engineering comains. One of the domains is that of engineering a
populated PSE, referred to in the figure as PSE construction. Each domain
contains service groups which are refined into services

At this level of tha PSESRM we find (engineering) domain specitic concepts
and information models. For example, this is where configuration
management concepts such as long transaction or information models such
as multi-language symbol table formats can be found. Individual services as
well as service groups may have information modeis associated.

SE Software Enginearing
EE Electrical Engineering
ME Mechanical Engineering
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Process and Project Support
Environments

Vew I B waet™ “What n provides™
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NOTES é

The complete PSESRM includes a consideration for software processes.
The need for certain services in a PPSE is determined by the process it is
intended to support. Although the model accommodates process,
computer-based support for process enactment is only emerging.

Typically, only elements of the process are reflected in end user services and
their information models.

STARS is investigating process centered SEEs, which would lead us to
PBPPSE(SE)s.

PPSE Fopulated Project Support Environment
PBPPSE(SE) Process Based Populated Project Support Environment
for Software Engineering
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PSE Service Requirements
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NOTES

The requirements for services to be provided by a PPSE are determined by
the process to be supported. This can be illustrated as a view the user of a

PPSE has of the end user services in the PSESRM. This view uses the
process level as a filter.

A particular service may be used in different pants of the process.
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Process, Roles, and End User Services
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NOTE

The view concept via the process level can be interpreted in several ways:

» different PPSEs supporting different processes can be characterized;

 a particular PPSE and its end user services can support several prccess variants;

« ditferent users of a PPSE may have ditferent roles, each represented by a
different subprocess. These subprocesses interact and make up the complete

process. Each subprocess acts as a filter to the subset of end user services
appropriate to the role.
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Service Overlap and Coverage

Oesignool Codeiool Testtool Engineering
SE domain

Coding
Creation

<
Analysie
O Trenslation
Debugging
Ceaign generstion
Testing

00

Tant ul genershon

NOTES

Analysis at the end user service level.

Ditferent tools can be characterized by the services they provide.

This service profile can be used in two ways:

* to determine service overiap between tools to be cornbined in a PSE.

Service overlaps may require attention, as incompatible concepts may be
supported or common information models may be maintained

redundantly.

* to determine service covarage by a given set of tools in order to satisfy

the requirements of a desired PPSE.
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Tool Implementation Profiles
r - Design Yool A Design Tool B
OMS
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Relational usse
Object store mpl. Usee
Process management
Communicstion
User Intertace uses impl.
Platform
Flie system uees
Virtusl memory
Procses
Communication
vo uses

NOTES

Tools implement the end user services they provide through infrastructure
services. Somae infrastructure services may be implemented by the tools
themselves, while others are expected to be available in the execution
environment of the tool.

The illustration shows one tool implementing its data dictionary through its own
data base whila the other tool axpects to use a separate data base product. At
the same time, one tool implements its user interface itself on top of platform
services, while the other tool uses higher level Ul services, e.g., X-Motif.

When examining these implementation profiles, areas of conflict can be
identified, including:

. ditference in data (object) model used

. potential differences in "look and feel*

This illustration also highlights the need for tools to make intertaces to
infrastructure services they implement publicly available in order to encourage
different degrees of integration and interoperation.

OO0  Object Oriented
ER Entity Relationship ‘
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Requirements for Interfaces
Repiacement of tools

Interoperation between tool instances
Tight coupling of tool sets
Interchange between tools
Management and engineering

Adaptation of PSE services
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NOTES

The need for interfaces can be determined by examining what can changein a
PPSE.

Debugger product X can be replaced by debugger product Y.

Two instances of the same documentation system product or two different
documentation systems products need to interchange information

A design tool set consists of edition, analysis package, layout capability, and
code generator. These components share information models and concepts.
Subsaets of these may be visible outside this to ccilection of services.

Information may have to be transformed in order to be mapped between the
information model of a design tool and a code tool.

Management tools such as metric coilection tools are interested in certain
information from & numbaer of engineering services.

Many tools offer a layer which allows tailoring of the services. Exampies are
user interface tailoring and user profiles for tools.

47




Mytticle stora
sysiems suppdried
intercperability

NOTES

Data integration is not a single fixpoint. There are degrees of integration and
interoperation. Integration occurs at the level of data storage, data model, and
information model.

Ditferent tools with varying data storage, data models, and information models are
amenable to different integration approaches. Each combination has its own
cost/benefit tradeoff.

SADT  Structured Analysis and Design Technique
DBMS Database Management System
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Three Dimensions of Integration

) Presentation
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NOTES

This represents a view of integration commonly accepted by the CASE

industry. Notice that a particular integration approach typically does not follow
a single dimension.

it has been recognized that a process dimension has to be taken into account.
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Three Aspects of Integration

L R L e i Yl

This slide illustrates that there are three aspects to each of the three
dimensions of integration. Presentation integration is used as example.

The PSE end user sees the system presented at the process, end user
(concept), and infrastructure (mechanism) layer. Typically user interface
services are discussed at the mechanism layer, e.g., much of Motif's "look and
feel” is related to Ul mechanisms such as menus.

The presentation interface at the end-user service layer addresses issues of
how to present engineering domain concepts consistently. Similarly, the
process to be followed by the user can be presented in a number of ways.
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Integration as a Relationship

1

life cycle life<cycle steps
L |

tool DIOG..' Tools ¥ sarvices

TOOL == | gg}::gg: m""' n x n relations
e tool-tool presantation

process imterface

tookframework

4 framework intertace

NOTES

Thomas and Nejmeh recognized that integration is a relationship between two
entities, not a property of a single object (see SETA2 invited presentation).

Taking process into account as well, we have tool-process, tool-tool, and tool
framework integration. Tool-process integration consists of large grain (life
cycle) and small grain (life cycle step) processes being supported by tools.

Two observations:
* Tool-tool is a binary relationship. For n tools there are nxn integration
possibilities.

* Tools are not services. Tools provide end-user services, but may also
implement framework services.

SETA2 Second International Symposium on Environments and Tools for Ada
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NOTES {

Tools are characterized by the end user services they provide, and the
infrastructure services they implement and use.

The process view of end user services reduces the number of relevant
tool-tool interfaces.

Tools have domain interfaces at the conceptual level, and implementation
interfaces to the base computing environment (e.g., UNIX) and to the
integration vehicle (e.g., a BMS).

Tools have certain classes of implementation architectures. integration
approaches use certain infrastructure services. This reduces the number of
relevant infrastructure service interfaces. A particular tool, because of its
architecture and its restriction to a certain integration paradigm may not need
to adhere to the complete set of PSE infrastructure service interface
standards.

BMS Broadcast Message Service
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System Integration of PSEs

Federated presentation, data and control
integration approach accommodates
heterogeneity and evolution.

NOTES

PSEs are large systems and have to be treated from the systems
integration perspective.

Tha three major steps of PSE systems integration (selection, integration,
and adantation) have to be performed at all three layers of the PSESRM.

Since PSE technology will continue to evoive rapidly, PSE architectures
need to accommodate for the evolving technology, provide a migration

path, and support heterogeneity of technology.

A federated systems approach utilizing a combination of control, data, and
presentation integration technologies that can intercperate, will be

demonstrated by STARS.
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STARS ’91
STARS STANDARDS PORTFOLIO (SSP)

A Ak nitaliak

Jim Hamilton

The Boeing Company

3 December 1991

(206) 7733745
hamilton@stars.boeing.com

Scandards Pordobo/Hammben/VG}

Good afternoon. My name is Jim Hamilton from the Boeing STARS Team. [ will be describing the STARS Standards
Portfolio.
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STARS STANDARDS PORTFOLIO (SSP)
STARS APPROACH TO STANDARDS

Define Requirements, Framework and Standard

=3 £ ovironment w2 ANCACS

. Porttolio
Architectures, and Requirements Ponta
Portfolios .
Host Meetines = Framework sl CASE
Y & Convergence Vendor's
Next Generation Computer Resources (NGCR) / Project
, Support Environment Standards Working Group (PSESWG)

Participation i1 o National Institute of Standards and Technology (NIST)
Emerging > integrated Software Engineering Environment (ISEE)

Standards Effurts mjy, CASE Integration Services (CIS) Committes
Portable Common interface Set (PLIS) Program
Ada Semantic interface Specification (ASIS) Working Group

Seomdnnis Pordabe/Hamben/VG2

This chart is a common outline for my presentation and the one that follows (Bob Ekman - "STARS Role in Standards
Mamration™)

I'm going to talk about the STARS Standards Portfolio - the SSP - a list of standards that STARS is commited to. [ will
describe how these standards are related 10 STARS soltware engineering eavironments. 1 will present the SSP and it’s
evolution, and I will solicit your feedback.

The SSP was originally called the STARS Open Architecture Framework (OAF),
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STARS STANDARDS PORTFOLIO (SSP)

THE ROLE OF STANDARDS
Products )
Require—
ments
Standards

Standards are an integral part of the process, but not directly observed by users. Standards provide a common point of
reference and development. They may also act as a filter for product selection. Consensus is the key to the standards

process.
This is how requirements, standards, products, and users relate,
1. "Requirements™ are gathered from several places (RFPs, NIST, STARS, process technology, reuse technology).
2. "Products” are developed 1o meet needs as expressed in requirements.
3. "Standards™ are developed 1o formalize existing technology or to push forward new technologies.
4. "Products” and "Standards™ do a dance of new ideas and implementations.

5. U 18" use products - not standards. They feedback their comments on products to the product developers. And
the; feedback their understanding of missing capabiliies to the requirement gathers.

There are essentially two paths W the development of standards...
1. Use exisung products to establish a common ground (examples: [BM PC, Adobe PostScnipt)
2. Establish a goal where no product exists (examples: Ada, ECMA PCTE).

Both methods are desirable, but STARS will focus more on the second path.
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STARS STANDARDS PORTFOLIO (SSP)
PURPOSE OF THE SSP

Identify standards that support software engineering environment
integration

Support an analysis of standards to identify overlaps and holes

Document a STARS consensus

A fiiter for elements of a STARS software engineering environment

A reference point for future work

These are the objectives for the SSP.

The SSP is needed by STARS, and useful for other organizations.

POSIX and GOSIP is not all you need - you need mare software engineering domain specific standards.
STARS is not developing standards.

You can use the SSP today.
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STARS STANDARDS PORTFOLIO (SSP)
THE CURRENT PORTFOLIO
In the Portfolio Under Consideration
POSIX.1 DCE
X Window System NFS
Motif VTP
X.400/X.500/FTAM IRDS
Telnet/SMTP/FTP ASIS
PCTE SPDL
ATIS CGM
GKS PostScript
PHIGS CDIF
ODA/ODIF
SGML
Ada
Stamdards PorciobeHameon/VGS

The porfolio is a mawuring list.  The titles for the columns are ...
“In the Portfolio” = the standard met all the criteria.
“Under consideration™ = the standard meets some of the criteria

standard ~ controlling organization - tte

POSIX.1 - [EEE - Portable Operaung Systzm Interface

X - MIT X Consorsum - X Window Sysiem

Mouf - OSF - Mouf User Interface

FTAM - CCITT - OSI File Transfer Access and Management
X.400 - CCTTT - OS] Message handling system

X.500 - CCITT - OSI Naawork directory services

Telnet - DARPA - TCP/IP interactive session protocol

SMTP - DARPA - TCP/IP Simple Mad Transfer Protocol

FTP - DARPA - TCP/IP File Transfer Protocol

PCTE - ECMA - Porable Common Tool Environment

ATIS - CIS/X3H6 - A Tool Integravon Standard

GKS - XIH3 - Graph.cal Kemel System

PHIGS -~ X3H3 - Programmer's Hierarchucal Interacuve Graphics System
ODA/ODIF - ISOMEC JTC1 - Open Document Architecture/Interchange Format
SGML - ISONEC JTC1 - Standard Generalized Markup Language
Ada - AJPO - Ada programmung language

DCE - OSF - Distnbuted Compuung Environment

NFS - IEEE - Network File System

VTP - CCITT - OS! Virtual Terminal Protocol

IRDS - X3H4 - Informauon Resource Dicuonary Sysiem

SPDL - ISOMEC JTCI - Standardized Page Descniptor Language
CGM - X3H6 - Computer Graphics Metafle

PostScript - Adobe ~ Page descnpuon language

CDIF - EIA - CASE Daia Interchange Format

ASIS - STARS - Ada Semanuc Interface Specificanon
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STARS STANDARDS PORTFOLIO (SSP)
SELECTION CRITERIA

1. Related to software engineering environments

2. Coverage of a portion of the requirements

3. STARS prime contractor concurrence

4. Availability of conforming products within STARS timeframe

$. Maturity and acceptance of standard

These are the criteria for selection of a STARS standard. The permit STARS 1o coordinate the assemblage of the STARS
SEEs.

1. Software enginzering relevance ~ generally applicable

2. Requirements coverage - this was an engineering effort

3. Commercial counterpan concurrence ~ market place dimension

4. Availability - this is the pragmauc filter

S. Maturity - consideration of source of standards - international, national, federal, ¢ jure
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STARS STANDARDS PORTFOLIO (SSP)
COMPARISON WITH OTHER LISTS
Framework Services Ssp NIST/APP QSF
Data Repository PCTE IRDS
and Integration ATIS SQL
RDA
PCTE
Data Interchange ODA/ODIF IGES
SGML CGM
ODA/ODIF
SGML
STEP
Operating System POSIX.1 POSIX (.1.2..5) OSF/1
GNMP
Communications X.400/X_500/FTAM GOSIP OSF/1
TelnetSMTP/FTP TFA(NFS) PCE
NCS/RPC
User Interface X Windows X Windows Motif
Motif XvT
GKS GKS
PHIGS PHIGS
Sramdnris Pordolao/Haraleon'VG?

Several other organizations are developing lists, usually with different intents and motivation, but it is interesting to

compare...,

-~ "Framework Services™ are general classes of requirements - similar to the "NIST/ECMA Framework Reference

Model ” sections.

- "NIST/APP™ is a list from the "Nauonal Insumte of Swandards and Technology (NIST) / Application Porability

Profile(APP)".

- "OSF” is a list of the Open Software Foundauon's products.

Related Organizauons

AJPO - Ada Jont Program Office
ANS5] - Amencan Nauonal Sundards Insutute

CCTIT - Consultauve Commutee ior Internauonal Telephone and Telegraph

CIS - CASE Integranon Services Commutiee
DARPA - Defense Advanced Rescarch Propcts Azency

ECMA - Eurorean Computer Manutaciurers Association

EIA - Electne Industnes Associauon
[EEE - Insnwte of Electncal and Elecuronics Engineers

ISO/IEC JTC] - Intemauonal Swandards Organizauon/Iniemauonal Electrotechnical Commission - Joint Technical

Commuuee
MIT - Massachusetts Insutute of Technology
NIST - Nauonai [nsutute of Standards and Technology
QSF - Open Software Foundation
X3H3 - ANSI Technical Commitiee on Graphics
X314 - ANSI Techncal Commutiee on IRDS

X3H6 - ANSI (echnical Commuttee on CASE Tool Integration Models
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STARS STANDARDS PORTFOLIO (SSP)
TOOL WRITER’S VIEW
| Ussrintertacs |
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POSIX

This is the tool writer's view, if all the STARS standards included in the SSP were followed, in a single collection of
products.
Notice the overlay and alternatives.
It’s not a pretty picture, but it is what they have to choose from. 50 how does a developer choose? Well, the answer is
“pragmatically”.

1. The most reliable service (a persisient objectbase must be persistent).

2. The easiest to use (if it 15 too complex then it will not be used).

3. Available on the developer's platform.

4. The least expensive to acquure and maintain.
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STARS STANDARDS PORTFOLIO (SSP)
SUMMARY

¢ Version 0.5 available

e Use of standardized framework services will require changes to
existing tools

Continued focus on object management system starcards

Planzing evaluation and analysis of infor:cation models

e We want your inputs to further evolve the SSP

Sumdants Porfoho/Hamuhow/ VG9

In summary, the SSP is available, useful, and maturing. We want your participation,
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STARS ’91

STARS ROLE IN
STANDARDS MATURATION

Robert W. Ekman

IBM Federal Sector Division

3 December 1991

(301) 240-6431
ekmanb@rckvm!.vnet.ibm.com

Siandards Materston/ Exman’VG)

Good aftemoon. My name is Bob Ekman from the IBM STARS Team, and I will be covering the STARS role in standards

mansraticn.

65




STARS ROLE IN STANDARDS MATURATION
= STARS APPROACH TO STANDARDS

: Architectures, and

Participation in
; Emerging
1 Standards Efforts

-

-2
=
=

Define Requirements Framework and Standards
q ’ B3> Environment =B Cortfolio
A Requirements (SSP)
Portfolios ’
Host Meetings Framework =5 CASE
d Worksh Convergence Vendor's
and Yyorkshops Meeting Workshop

Next Generation Computer Rescurces (NGCR) / Project
Support Environment Standards Working Group (PSESWG)

Natlonat Institute of Standards and Technology (NIST)
Integrated Software Engineering Environment (ISEE)

CASE Integration Services (CIS) Committee
Portable Common Interface Sat (PCIS) Program
Ada Sernantic Interface Specification (ASIS) Working Group

Sissdards Masarasoon, Exman/ VG2

in emerging standards efforts.

direction.

This presentation will further describe the STARS approach to standards.

1 will continue the description of of the STARS approach to standards, which was started by Jim Hamilion and his
explanation of the STARS Standards Portfolio (SSP). 1 will cover STARS nosted events, and how STARS has participated

You will see how STARS influences the direction of industry through outbound technology transfer. And you will see how
STARS benefits through inbound technology transfer. This i1s how STARS assures self it is in-line with industry
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STARS ROLE IN STANDARDS MATURATION
STARS AS A FACILITATOR

Products

. CASE and
Platforms

Users

Require—
ments

Dermonstration
Projects

Standards

Framework
Integration

Lets us first re-look at the role of standards in improving software engineering...

The process of standards maturation is a slow moving process. STARS is facilitating and accelerating the actions between
requirements, products, standards, and users. STARS is placing emphasis on reference models, standards profiles, and Ada
support. These actions have been recognized and welcomed by boih industry and the standards groups. The STARS
demonstration projects are the ultimate winner in this strategy.

The STARS role assumcs (or implies) certain responsivilities from the product developers

Framework provider responsibilities:
- build o standards
- arch.itect frameworks
- productize the frameworks
Tool vendor responsibilities:

- populate the SEEs
- use the standardized frameworks
- meet special needs

STARS responsibilities:

—~ provide a neutral emitory for ol vendors, framework providers, and standards groups
- expennment with and refine methods of framework integrauon
- establish demonstrauon projects
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STARS ROLE IN STANDARDS MATURATION
STARS HOSTED EVENTS

e Framework Convergence Meeting
~ Brought together framework experts and providers
- Examined framework integration differences

- Published proceedings

o CASE Vendor’s Workshop
- Brought together CASE vendors and framework providers
- Presented STARS Standards Portfolio
- Work group sessions discussed CASE/Framework issues
~ Distributed ”CASE Vendor’s Handbook”

~ Videotape of presentations to all attendees
Sumdards Mamranon/ Exmeay VG4

STARS has taken an active role in SEE technology
Framework Convergence Meeting

~ Held January 22-23, 1991 & NIST in Gaithersburg
- Participants: STARS prime contractors, STARS commercial counterparnis, PCTE, ATIS, and CAIS implementators.

- explored and documented

— similanities and conflicts of type hierarchy and data models
-— possibiliues of method dispatching for
— different strategies of versioning and configuration management
- Proceedings are published in an IDA document (D-972), available from DTIC

STARS CASE Vendors Workshop (July 23, 1991)
- Held July 23-24, 1991 in Seaule
- Built 2 market consensus for the STARS standards and overall program
- Attendance: 135 vendors, DoD representatives, STARS parucipants
- Dataquest released a CASE 0ol market analysis - "CASE Vendor’s Handbook”
- Viceotaped the presentauons ai.d distnbutied 0 atiendees
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STARS ROLE IN STANDARDS MATURATION
NGCR/PSESWG PARTICIPATION

o Next Generation Computer Resources (NGCR) /
Project Support Environment Standards Working Group (PSESWG)

~ Establish a collection of interface standards for Project Support
Environments

- Provide guidance to DoD software engineering projects
e What STARS contributed ...
- Chaired working groups, and participated in meetings

— Authored White Papers, sections of the Reference Model, and parts
of the Available Technology Report

e How STARS benefited ...
- Provided a reference model for SEE capabilities
- A checkpoint oo the STARS Standards Portfolio

NGCR/PSESWG ...

Sponsor: Navy

Membership: Open, by individual

Meetings: 4 per year, last at Newport Rl in November
Publications:

“PSE Reference Model White Paper”
"Available Technology Report

PSESWG will provide STARS with a SEE reference model.
NGCR is looking for tri-service sponsorship.
Near term standards selection used the STARS Standards Portfoiio as one input.

PSESWG is adopung the "Feiler™ model for SEE services and capabilities.
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STARS ROLE IN STANDARDS MATURATION
NIST/ISEE PARTICIPATION

e National Institute of Standards and Technology (NIST) /
Integrated Software Engineering Environment (ISEE)

- Define an open system ISEE and identify tool interface standards
~ Establish a consensus for US Government guidance
e What STARS contributed ...
- Chaired working groups
~ Authored sections of the Reference Model
- Participated in the product mapping exercise
e How STARS benefited ...
-~ Provided a reference model for framework based SEE integration

~ Developed experience in concepts of SEE integration

NIST/ASEE ...

Sponsor: NIST
Membership: Open, by individual
Meetings: Twice per year, last at Reston VA in November
Publications:
"Reference Model fcr Frameworks of Software Engineenng Envionments”

NISTASEE will provide STARS with a framework services reference model.
NIST is producing a joint reference model with ECMA/TC33.
The ISEE work is coordinsted with NGCR/PSESWG efforts.
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STARS ROLE IN STANDARDS MATURATION
CIS PARTICIPATION

o CASE Integration Services (CIS) Committee
- Standardize the models of CASE tool integration
¢ What STARS contributed ...

- Helped transform the committee into an ANSI Technical
Committee (X3H6)

- Supported the Demonstration Working Group
¢ How STARS benefited ...

-~ Formation of a recognized standards body to work on the issues of
SEE tool integration

- Models of interoperability between SEEs

Sundards Mamsrsocn Eksse/VGT

cs..

Sponsor: Vendor Group
Membership: By Organization
Mectings: 4 per year
Publications:

"Projest Proposal for the Development of an Amsrican National Standard for CASE Integration Services™
“CASE Integrauon Services Base Document™

CIS will provide STARS with models of wol integration.

C1S is looking at approaches Lo ool integration, with emphasis on object-oriented approaches.
The CIS base document is derived {rom A Tool Integration Standard (ATIS).

Direction is non-divergence from PCTE, and looking for services from [RDS.

X3H6 wli have 1niual meeung in January in Washington DC.
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STARS ROLE IN STANDARDS MATURATION
PCIS PARTICIPATION

¢ Portable Common Interface Set (PCIS)
- Bring interface technology to the environment user
e What STARS contributed ...
- Environment experts to help establish a consensus
-~ Authors and reviewers of base line documents
e How STARS benefited ...
~ Definition of SEE requirements
-~ A connection to NATO and international efforts

Stwviarts Masarspos/Exonen/VGE

PCIS ..
Sponsor: NATO Special Working Group on APSE (AJPO represents the US)
Membership: By AJPO Invitation
Meetings: Ad-hoc
Publications:

"Internauonal Requirements and Design Cntenia (IRAC)”
“Inierface Technology Analysis”
"Requirements for the PCIS Program”

PCIS is a source for SEE requirements for STARS.
PCIS is part of the STARS long term strategy.
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STARS ROLE IN STANDARDS MATURATION
ASIS PARTICIPATION

Ada Semantic Interface Specification (ASIS)

- Develop a standard programmatic interface to Ada compiler
libraries

What STARS contributed ...

- Encouraged vendors to participate

- Organized and chaired meetings
- Published the specification
How STARS benefited ...

- An agreement among Ada vendors to provide common interfaces
into compiler libraries

- Improved portability of Ada tools

Standards Mamrenes, EmayVGY

ASIS ...

Sponsor: STARS
Membership: Ada Vendors
Meetings: Ad-hoc
Publications:
"ASIS, Version 0.4, Vendor Independent ASIS™
ASIS supports poriability of Ada tools.
There is currently a buy-in by TeleSoft 2nd Rational, with interest from Cadre, Verdix, and others.

STARS held a BOF at the October TRI-Ada Conference.
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STARS ROLE IN STANDARDS MATURATION
SUMMARY
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STARS will continue to support NIST, NGCR, CIS, ASIS, and PCIS. But it neec's 1o be recognized that boti, STARS and
these organizations are mawring. STARS may be able 1o relax its focus because « € success in seeding these efforts. We are
ablz to trade—off doing standards work inside STARS because of the collection of o ganizations that are working on the
issues outside STARS.

Sanderds Mo/ Ekmen/VG10

Information models, both abstract and specific implementations, are a growing focus area. STARS is interesting in
understanding the issues. We will be working toward some form of convergence.

As a final word, I would emphasis that participation in these standards efforts requires considerable effort. Corporations
contribute their expertise, the Government seeds and facilitates the efforts, and individuals professionals have supply
ingenuity and personnel time.
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IBM STARS SEE EVOLUTION STRATEGY

Mary Catherine Ward

IBM Federal Sector Division

4 December 1991

(301) 240-6135

wardmc@ rekvml.vnetibm.com

SEE Evohuon Scrmegy/Wand/VG)

This preseniation describes the strategies of the IBM STARS Team for instantiating SEEs for use on the STARS
Demonstration Fropects. The STARS goal is 1o evolve the SEE into a well-integrated, adapuable, wilorable environment
supporung a process~driven, reuse-based engineering approach 10 megaprogramming.
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IBM STARS SEE EVOLUTION STRATEGY
OUTLINE

Context

Overview

Evolution precess

Integration approach

Process and reuse focus

SEE evolution plan

Summary

SEL Evalucon Sirmegy/Ws/VG2

This prescntation aadresses the IBM STARS SEE evolution strategy including

the srawrgy for evolving o a framework-based, integrated, COTS supplied SEE;

suppont for the various levels of integration: presentation, control and data;

integration of reuse library mechanisms, and process definition and management capabilities; and

supporung products, including automation of methods and technologies for SEE usage ncluding ool integration and

SEE system admunistrauon and management.
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IBM STARS SEE EVOLUTION STRATEGY
IBM STARS SEE OVERVIEW

Tailorable to a SEE Solution

- Based on project profile and product maturity
Based on IBM AIX Technical CASE

- Incorporates value add efforts from STARS

- Incorporates project specific capabilities

Incremental insertion of presentation, controi, data and process
integration capabilities

o Focus on gaining real project experience to evolve environment
capabilities

SEL Evoluuon Struegy/W ord/VG)

The IBM STARS SEE is a combinaion of hardware platorms and software tools which support Ada software development
from requirements analysis through code generaton, testing and mainienance. The SEE is adaplable, i.c.. it is tailorable 0 a
“SEE soluticn™ which meets the specific needs of a project based upon the project profile and product mawnty (SEE
solutions are also assembled o evaluate solutions to particular problems.).

THE IBM STARS SEE is based on IBM's AlX Technical CASE Solutions and incorporates value add efforts from STARS
(especially in the areas of process and reuse). Particular SEE solutions may incorporate project specific capabilities.

To date, SEE solutions have been assembled from COTS products and STARS prototypes providing a loosely-~integrated
environment. The goal 15 10 evolve the SEE soluuons into framework-based, integraied, COTS supplied SEE soluuons.
The IBM STARS Team plans 10 suppon the incremental insertion of presentation. control, data and process integrauon
capabiliues and their use in assembling SEE soluuons. The IBM STARS Team places its SEE soluuons into acuve project
use 10 1denufy, validate and refine environment capabilities.
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IBM STARS SEE EVOLUTION STRATEGY
EVOLUTION PROCESS

I Alpha Solution 3

r Alpha Solution 2

Alpha Solution ]

Plan é Plan Assembile

Strategy => Iteration > Solution

Evaluate L) Review/ >

SEE Evolunon Stregy/Werd VG4

Integrating SEE soluuons and inserting the technology into real projects requires effort. This effort must be applicd over
time to take advantage of new developments and experiences gained through active use of the SEE.

The IBM STARS Team uses a concurrent, yel iteratve approach 1o evolve its environment capabilites. It is concurrent in
the sense that multiple SEE solutions may be assembled and evaluated in parallel. Itis iterative in the sense that these
soluvuons evolve over time incorporaung enhanced capabilities, new technologies and user feedback.

In planning, the IBM STARS Team outlines its objectives and evaluation criteria. A solution, (or multiple solutions) is
assembled based on the goals and objectives. The soluuon also takes it account project needs, new technologies, product
matunity, standards conformance etc.... The soluuon is demonstrated and/or placed into active project use. Feedback s
captured and the solution 1s evaluated against evaluation critenia. The IBM STARS Team provides results to STARS, IBM
commercial, CASE vendors and other technology organizations.

Thus approach (including the interim SEE solution and experience) will enable us to evolve today’s environment capabilities
10 a framework-based environment supporting a process~driven, reuse-based engineering approach t0 megaprogramming
for the Demonstration Projects. We will also use this approach to assemble and evolve the Demonstrauon Project SEE
soluucn.
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{BM STARS SEE EVOLUTION STRATEGY
VIEW OF ENVIRONMENT CAPABILITIES

¢ Are only one piece of the puzzle

Are identified, validated and refined through experience
j - Real project use
' - Demonstrations

- Integration and adaptation efforts

Are integrated at different levels and speed

Evolve at different rates into prototypes, commercial products and
standards

T

s v
e
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SEL Evolunon Staegy/Ward/vGS

G The IBM STARS Team acknowledges the following as important observations and premises by which we work:

¢ environment capabilities are the technology supnon for the people and the processes and methods that they use 10
develop systems;

e environment capabilities are identfied, validated and refined through experience. This experience is gathered from
real project use, demonstrauons and integrauon and adapation efforts;

¢ environment capabiliues can be integrated at different levels and suljl be effecuve. We recognize the s possible, and
even desirable 10 have different tools integrated at varying levels; and

e environment capabilities evolve ai different raies into prototypes, commercial products, and standards. Gone are the
monolithic environments with all capabiliues at equal development maturation.
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IBM STARS SEE EVOLUTION STRATEGY
EXAMPLE CURRENT ELEMENTS
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This diarram depicts example elements from the IBM STARS SEE. Note that the circles represent integration frameworks

and the mangles represent technology support tools. The process and reuse support 100ls are prototypes developed by the
[BM S "ARS Team and are described below. The IBM STARS SEE elements are assembled to form SEE solutions.

Cleanroom Engincening Process Assistant (CEPA) is a prototype that auromates a portion of the Cleanroom process which
allows engneers o follow the Cleanroom process more easily and effectively. Cleanroom uses a formal approach of
specifying a pipeline of small. user executable increments, utilizing rigorous practices to create software that is of cxtremely
hig quality and using stausucal quahity control methods to cerufy the correctness of sofiware. CEPA was implemented
ur.ng Kl Shell, an environment for implemenung process models as an executable process—dnven applicaton.

“oftware Process Management System (SPMS) is a prototype ool set to suppont software process engineering in the
analysis, modeling, design, developn.2nt, evoluton and support of organizational and project-specific software development

process models. A process model represents the generic sequence of tasks, milestones, constraints and products necessary w
produce a specific type of product

Asset Management Sysiem (AMS) is an expenmental reuse library mechanism supporting libranan activiues, (lor example,
the definiuon and maintenance of classificauon schemes and the cataloging of assets) and subscriber acuviues (for example,
searching, remneving and browsing assets). AMS suppors classificauon schemes defined by the IBM/SAIC Domain
Analysis Process Model. 1n suppon of domain-specfic software reuse. AMS 1s designed 0 run on multuple platforms and
operale with other reuse htran mechanisms and cooperaung 0ols across a wide area network.
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IBM STARS SEE EVOLUTION STRATEGY
ALPHA SEE SOLUTIONS

s Real project uze
~ Three Alpha Test sites
¢ Demonstrations
~ STARS Technology Center
- IBM Gaithersburg
— Conferences (STARS '91, TRI- *-1-;

SEE Evousom Soawegy/Ward VG

In preparation for instanuating SEE solutions for the Demonstration Projects, the IBM STARS team established an “alpha
test” subtask. The purpose of this subtask is as follows:

e leamn how to deal with the cultural and technical barriers 10 transition to framework-based environments
incorporating reuse and process support,

e gain early experience and feedback in the use of the SEE soluuons;
s provide a vehicle for iechnology ansfer; and

e be a precursor for the STARS Demonstration Acavity in defining preliminary project selection critena, how to
support projects in using and evaluaung a SEE, and how (o capture information from evaluation projects.

Currently we have three active alpha iest projects. These projects are using, or are planning o use, a wide range of SEE
tools and methods covening the system hife cycle. However, to provide some focus to the alpha iest efforis, each project was
asked w0 concentrate on a specific aspect of the lifecycle (currendy: scfiware design. requurements traceability, reverse
engincering and reusability ). The plan 1s 10 increase the scope of the alpha test activity in 1992 by inroducing frameworks,
and process and reuse mechanisms into the alpha st projects.

The alpha test projects provide us with valuable feedback on our alpha SE soluuons. In addition, the IBM STARS Team
acuvely parucipates in conierences such as STARS '91 and TRI~-Ada '91 10 demonstrate our soluuons 10 a wider audience,
IBM STARS SEE deme.nstrauon sites also mclude the STARS Technoiogy Center and the [BM Gaithersburg facility.

The reader 1s referred 10 CDRL 03032, SEE Technical Report, £y a complate discussion of our aipha SEE solutions, our
alpha wst projects and our lessons leamed 1o date.
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IBM STARS SEE EVOLUTION STRATEGY
EXAMPLE SOLUTION

Project Process

Development
Workbench

Sez Evalnoon Strmegy /W ard/VG3

The chant depicts an example of one of our planned acuvites during 1992. We plan 1o migrate one of our alpha test
projects from their loosely—-integrated tool set (represented by the left~hand-side of the picture) to a framework-based
environment that incorporates reuse and process capabilities (represented by the right-hand-side of the pictre). Not all of
the capabilities will be integrated at the same level, and not all of the reuse and process capabilities will be exercised. The
migration will be scoped by a defined set of goals and objectives.
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IBM STARS SEE EVOLUTION STRATEGY
INTEGRATION APPROACH

T TAS
GARRE

Control Data
R NS
Early - Assemble SEE So!utions — Experiment with PCTE
1992 - Coarse Grain

- Coarse Grain
- Use Internal Developer’s -G ;
Workbench Use Enterprise II

- Instanti tion of AD/Cycle IM
- Based on HP BMS Technology Instantiate Portion o Cycle 1

- Alpha Test

- Ccordinate with STARS/Unisys

Late - Continue Coarse Grain Solutions - Bezin Coarse Grain Data Integration
1992 - Continue Alpha Test - Leverage off STARS/Unisys
1993 ~ Enhance Integration from Coarse Grain —> Fine Grain
& on - Focus on Demonstration Project Capabilities
SES Evohmon Sumegy/Wand/VG9

O The next six charts outline the approach of the IBM STARS Team for incorporating control and data integration capabilities

and their use in the SEE solutions. The [BM STARS Team will not actively focus on presentation integration issues aside
from the suppen provided by the framework.

During carly 1992, the IBM STARS Team will assemble SEE solutions using coarse grain control integration capabilities
based on HP Broadcast Message Technology. HP Broadcast Message Technology supports close communication of
independent tools, allowing the ools 1o communicate in a networked, heterogeneous environment.  Message requests allow
one tool o invoke the funcuonality of another tool and nouficauon messages allow wols (or the user) 1o define miggers that
respond 0 events and imuate other acuons. The IBM STARS Team will use an internal developers workbench prototype as
its integrauon framework. We will demonstrate and "alpha test’ the resulting SEE solutions.

In parallel, 10 augment ous pnmary focus on control integration, we plan 1o experiment with coarse grain data integrauon
using the Enterprise 1] framework. Enterprise I1 provides PCTE dat integration services (currendy at the coarse grain
level). We plan o coordinate our efforts with the Unisys STARS Team in the data integration area, as their resources will

imually fecus on data integranon. Our intent 15 to focus on the information model and bring our AD/Cycle expernience in
this area (o the STARS Team.
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This picwre graphically represents the planned integration capabilities of the IBM STARS SEE ia early 1992 as described @
in the previous chart.

Note that the measure on each axis is the "granularity’ of the data, control or presentation integration capabilities.




IBM STARS SEE EVOLUTION STRATEGY
INTEGRATION APPROACH

Control Data

Early - Assemble SEE Solutions - Experiment with PCTE
1992 = Coarse Grain - Coarse Grain
- Use Internal Developer’s -n :
Workbench Use Enterprise 11
- Instanti ion of AD/Cycle I
~ Based on HP BMS Technology nstantiate Portion of AD/Cycle IM
~ Alpha Test - Coordinate with STARS/Unisys
. . _ _ ]
Late - Continue Coarse Grain Solutions - Begin Coarse Grain Data Integration
1992 .
- Continue Alpha Test - Leverage off STARS/Unisys
L AR N
1993 - Enhance Integration from Coarse Grain —> Fine Grain
& on - Focus on Demonstration Project Capabilities

SEE Evalman Suruegy/W e/ VG

Q As 1992 progresses we plan (o continue our focus on coarse grain control integration and begin balancing this strategy with
more emphasis on providing and using coarse grain data integration services in the SEE solutions. We plan to rely heavily
on the Unisys STARS Team and leverage off of their work in this area.

Solutions assembled using both control and daua integration services will be demonstrated and placed into real projects for
acuve use. Selecton of the underlying framework(s) will be based on availability and prior experience gained by the IBM
and Unisys STARS Teams.
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This picture graphically represents the planned integration capabilites of the IBM STARS SEE in late 1992 as described in
the previous chart.
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IBM STARS SEE EVOLUTION STRATEGY
INTEGRATION APPROACH

1993
& on

Control Data
Early - Assemble SEE Solutions - Experiment with PCTE
1992 - Coarse Grain - Coarse Grain
- Use Internal Developer’s T :
Workbeach Use Enterprise II
- ti ti ‘Cycle 1N
- Based on HP BMS Technology Instantiate Portion of AD/Cycle IM
_r . ith -
- Alpha Test oordinate with STARS/Unisys
Late - Continue Coarse Grain Solutions - Begin Coarse Grain Data Integration
1992 .
- Continue Alpha Test - Leveraze off STARS/Unisys

.
- Enhance Integration from Coarse Grain —> Fine Grain

- Focus on Demonstration Project Capabilities

SEE Evaunoe Strvegy/Wand/VGL)

Dunng 1993 and throughout the demonstration time-frame, the IBM STARS Team plans to enhance the capabilities of the

SEE solutions. In particular we plan 1o evolve from cuarse grain conurol and data intcgration to fine grain. Heavy emphasis

will be placed on supporting the Demonstration Project with a tailored, adaptable SEE solution and suppornng work prod-
ucts such as training, and integrauon guidelines. We will support, adapt and evolve the Demonstration Se¢ soluton over

the lifetime of the demonstration.
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This picture graphically represents the planned integration capabilities of the IBM STARS SEE in 1993 and beyond as
described in the previcus chart.




IBM STARS SEE EVOLUTION STRATEGY
PROCESS AND REUSE FOCUS

e Processes

Cleanroom Engineering

Software~First Life Cycle

Domain Analysis Process Model

Reuse Library Operation Process Model

- Asset Certification Process Model
¢ Reuse Concept of Operations, Process Concept of Operations
- Identifies processes
-~ Qutlines how they fit into different lifecycles
e Standards
— ALOAF - Asset Library Open Architecture Framework j

l SEE Evalwooe Susargy/WardVG1$

The next two charts highlight the IBM STARS Team efforts in the process and reuse areas in preparation for the
Demonstration Projects. The first chart focuses on our efforts in identifying and defining processes and standards. The
second chan outlines process and reuse mechanisms identified for incorporaton into the IBM STARS SEE solutions and
further evolution of their capabilities.

The joint activity groups (one member {rom each STARS prime, a STARS prime system architect and other members) for
process and reuse focus heavily on idenufying and defining the processes 10 support megaprogramming. Key processes
developed or in development by the IBM STARS Team include:

¢ Cleanroom Enginecring Process — process for creating software that is of extremely high quality and uses staustical
quality control methods 10 certify the correctmess of the software.

e 1BM STARS Team Software-First Life Cycle - An IBM STARS Team instanuation of the class of life cycles
known as Software-First Life Cycles.

o Domain Analysis Process Model - process for developing generic modeis and architectures that support multiple
products across and apphicauon domain.

e Reusc Library Operauon Process Model ~ process for operaing an asset management system.
e Asset Ceruficauon Process Model - process for cerufying asscts in an asset management system.
Ancther important effort by these groups is the participation in defiming an Asset Library Open Architecture Framework

(ALLOAF). The goal is w ensure scamless interoperablity between different reuse libraries on different platforms with
possibly different dawa models.

89

e P

*”




IBM STARS SEE EVOLUTION STRATECY
PROCESS AND REUSE FOCUS (CONT.)

e Process Support

- Project plaruing, process enactment, role based process modeling,
etc.

- Candida‘~ tools
- KI Shell, SPMS, Microplanner
e Asset Management Support

- Classification scheme definition, cataloguing of assets, search for
assets, etc...

-~ Asset Management System
— ALOAF compliant server
- Subscriber, librarian clients

SEE Evchom Sustegy/Wand/VGl6

To provide process capabilities in a SEE, one must provide support for process activities such as project planning, process
cnactment and role-based process modeling. The IBM STARS Team has identified a suite of candidate tools which cover
the wide—range of process activities. Cusrently these tools are loosely integrated, but plans exist 10 evolve the o0l
capabilities and integration levels for better process suppont in the SEE solutions. The reader is referred to CDRL item
03703, Software Process Tools and Techniques Evaluation Report, for a complete discussion of the IBM STARS Team
process capabilities and plans.

To provide asset management capabilities in a SEE, one must provide support for asset management activities such as
classification scheme defimuon, asset cataloging, and searchung. The IBM STARS Team has developed a prototype called
Asset Management System (descnibed previously) o provide asset management support in the SEE solutions. AMS will
have an ALOAF compliant server and we plan 10 develop subscriber and librarian clients that use the server. Currendly,
AMS is in prototype form but SAIC and SPS have recently announced their intent (0 commercialize it AMS will evolve 10
support enhanced data and control integration capabilities 0 suppon asset management in the SEE solutions.
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! IBM STARS SEE EVOLUTION STRATEGY
SEE EVOLUTION PLAN
I A
7/92 1/93
- Coarse Grain Control - Coarse Grain Data
SEE Solutions SEE Solutions
- AMS Server & - AMS Subscriber
Librarian Client Client
- Loosely Integrated - Coarse Grain Control
Process Support & Data Integration
_ Leésons Learned of Process Components
- Cultural
- Integration - Lescsollis I;;a' ned
- Technologies - Futural
- Integration
- Technologies SEE Eveimson Strmegy /W sn/VG 11

@ The next two chans recap the IBM STARS SEE evolution strategy and depict the expected products and major milestones.
By 792 we expect o be able 1o demonstrate SEE solutions based on control integration capabilities and by 1/93 we expect
10 expand the integration capabilities to include coarse grain data integration. We expect the AMS Server and initial
Librarian Client to be compleied by 7/93 and the Subscriber Client shortly thereafter. By 7/92 we will still have a loosely
integraied process tool suite, but this wol suite will be upgraded with both coarse grain control and data integration
capabilies for incorporation into the SEE solutions by 1/93. Both the reuse and process capabiliies will be placed in
acwal project use as soon as possible. We expect 1o gain lessons leamned on cultural impacts, integration issues and new
echnolegies.




IBM STARS SEE EVOLUTION STRATEGY
SEE EVOLUTION PLAN (CONT.)

1

r T i — 3
7/93 10/93 1994 1995
- Fine Crain Control - Demonstration -~ Refine Demonstration
& Data SEE Projects Project SEE Solutions
Solutions
- Tailorine of - Incorporate advances
Demonstration & new technologies
Project SEE
Solution -~ Lessons Learned
— Cultural
- Lessons Learned - Integration
- Cultural - Technologies

- Integration
— Technologies

SEE Evolunan Sumegy/Ward/VG1S

10/93 marks the onsel of the Demonstration Projects. We evnect to work with them prior to this date o set goals, and
objecuves, understand and influence their processes, and ¢ ,in SEE soluuon tailoring and training. We will support the
Demonstrauon Project, and adapt and evolve their SEE solution throughout the demonsuation time frame. We will

conunue o focus on capwring lessons leamed and developing support products such as integration guidelines for use by

others who plan to transiion to Megaprogramming.
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IBM STARS SEE EVOLUTION STRATEGY
SUMMARY

e IBM STARS SEE is tailorable to SEE soiution
o Integration evolution strategy

~ Coarse grain control - BMS

e Leverage off Unisys STARS

e Test on real projects

Coarse grain data - PCTE
Fine grain control and data
Presentation integration technology from IBM AIX CASE

Process integration through mechanisms and framework services

SEE Evaluion StruegyWard/VG19

‘s:) In summary, the IBM STARS Team plans to incrementally insert and use presentation, process, control and data

integrauon capabiliues in our SEE solutions, advancing from coarse grain 1 fine grain support a.xd use. The IBM STARS
Team and the Unisys STARS Team evolution strategies complement each other and we plan to leverage off each other’s

experience.

The IBM STARS SEE soluuons will be placed in active projects to obuain feedback and experience on the cultural and
technological obstacles in wransitoning o a framework-based envirenment supporung a prozess—driven, reuse-based
enginecring approach o megaprogramming.
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IBM STARS SEE

d Data Repository
" Data Intearation Syes.
23

Tool Slots

N

P

Data Integration
PCTE

%

/ Task Mgmt. Services

3 1 Lser Interface

B OSF/

¥ Motif

5 Control Integration

't;_i Broadcast Messages

2 / Based on NIST Reference Model
o

?‘, 1 SCE Evahuon Surmegy/ 1/ VGD

This diagram maps the planned IBM STARS SEE integration services against the NIST Reference Model. The plans are e

for the IBM STARS SEE 1o use PCTE for data integration, BMS for control integration and OSF Mouf or its successor
for prescntation integration.
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STARS 91

VAT
PP I

¢ Prototype demonstrations

~ Cleanroom Engineer.ng Process Assistant (STARS)

Al Shandd

t

b Software Process Management System (STARS)
Asset Management System (STARS)
- Developer Workbench (IBM)

;_ SEE Evaiauon Surasegy/W ant/VG2)
E

Q The IBM STARS Team and the [BM Corporation exhitits at STAR '91 will include demonstratons of the following
prototypes: the Cleanroom Engineering Process Assistant (CEPA), the Software Process Management Sysiem (SPMS) | the
Asset Management System (AMS) and the Developer Workbench. CEPA, SPMS and AMS have been previously descnbed.
The Developer Workbench is a technology demonstration of an internal development workbench that uses BMS technology
for control integration of developer's tools including editing and configuration management capabilities.

tw*‘n PR o
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ACRONYMS

AIX Advanced Interactive Executive

AMS Asset Management System

BMS Broadcast Message Server

CASE Computer Aided Software Engineering

CEPA Cleanroom Engineering Process Assistant

HP Hewlett Packard

IBM International Business Machines Corporation
M Information Model

NIST National Institute of Standards and Technology
PCTE Pornable Comman Tool Environment

SAIC Science Applicauons Intemational Cerporation
SEE Software Engineering Environment

SPMS Software Process Management System

SPS Software Productivity Solutions, Inc.

STARS Sofiware Technology for Adapuable, Reliable Systems

Ul User Interface

Product rademarks referred 10 in thic presentaticn.
Adagen is a trademark of Mark V

AlX is tradcmark of the IBM Corporation

Interleal is a vademark of Inierleaf

KI Shell 1s a rademark of Universal Energy Systems
Microplannce Xpert 1s a trademark of Micro Planning Inc.
OSFNviouf 1s a rademark of the Open Systems Foundauon
Rauonal 1s a vademark of Rauonal

Teamwork is a trademark of Cadre Technologics

WordPerfect 15 a rademark of WordPerfect Corporavon
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UNISYS STARS SEE EVOLUTION STRATEGY

S .

;% Dr. Thomas E. Shields

- Unisys Defense Systems, Inc.

] 4 December 1991

E ] (703) 620-7028
shields@stars.reston.unisys.com

Unirys STARS SEE/Shusiets VG ]

O “i his presentation describes the strategy of the Unisys STARS team for instantiating a SEE for use on one of the
STARS demonstration projects. The STARS goal is to evolve the SEE into a well-integrated, adaptable, tailorable
environment supporting a process-driven, reuse-based engineering approach to Megaprogramming.




UNISYS STARS SEE EVOLUTION STRATEGY
OUTLINE

Context

Overview

Evolution process

Integration approach

Relationship to process and reuse focus
SEE capability plan

Summary

Unarm STARS SEEiShaits VG2
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UNISYS STARS SEE EVOLUTION STRATEGY
EVOLUTION STRATEGY

® Transition to Framework - Based Environments Incarporating Process and Reuse Capabilities

Reuse
Mechanism

Process
Mechanism

Domain
Specific
Tools

Domain
Specific
Tools

Reverse
Engineering |
Tools

Reverse
Engineering
Tools

Language
Tools

Other
Tools

Language
Tools

Unasys STARS SEE/Shaaids VG

The goal of the STARS Software Engineering Environment (SEE) evolution strategy is to demonstrate the benefits
of a shift from point-to-point links betwcen standalone tools to an open architecture approach based on an
integrating framework. A STARS SEE incorporates reuse library technology tightly coupled with software
development tools through use of this integrating framework, and it provides process integration through framework
services that allow the environment to explicitly support project-specific software development life-cycle procedures
and methodologies. In particular, a STARS SEE supports domain sgecific reuse-based software development
processes.
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UNISYS STARS SEE EVOLUTION STRATEGY
DIMENSIONS OF INTEGRATION

Control Integration
Methods T
Event |
Triggers

PCRPC +

Execution$

Data

File
Non Graptical
Windowing iMechaaisms
“Look & Feei™ Tool Kits
U1 Generators
Ul Separate from Tool

Presentation
Integration

meme- [ntegration
Database Extensible
Types

Unusys STARS SEE!Shuaids'V 4

“Control integration” refers to the abiiity to transfer contrcl among a set of activities in a seamless, transparent

manner. Examples of control irt+gration mechanisms include shell scripts, remote execution, remote procedure calls
(RPC), point-to-point messages, and broadcast messages. This dimension spans coarse-grained composition of tools
into tool ensembles at the environment level to fine-grained composition of tool fragments into tools at the tool

level.

“Data integration” refers to the ability to use common «.ta formats permitting a 100l to easily use the results

produced ty other tools. Examples of data integration mechanisms include Object Management Services (OMS),
common data schemas, and tool interconnection languages. This dimension spans management of coarse-grained
data (file-sized objects) at the environment level to management of fine-grained data (byte-sized objects) at the tool

level.

“Presentation integration” refers to the ability for tools to provide a consistent (visual and behavioral) interface to

the user. This is also referred to as “common look-and-feel”.
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UNISYS STARS SEE EVOLLUTIO’ \TGY
OVERVIEW

‘“Trial-by-fire’’ der:anstration of transition to framework-based SEE

COTS PCTE-based franmework technology
- Entity-relation-attribute (ERA) based Information Model (IM)

Reuse libra.y technology integrated with other tools

Process managcment technology

Technology and experience from internal alpha project transitioned to
STARS demonstration project

Unitys STARS SEE/Shaids.VGS

The Unisys STARS approach is to gain experience with the application ot SEE framework technology on relatively
controlled, but realistic, alpha projects, and then transition that experience, along with proven framework technology,
1o one of the STARS sponsored demonstration projects beginning Lt October 1993. The plan is to incrementally
insert commercially available data and control (and to a lesser eutent, presentation) integration technology into active
internal alpha projects within Unisys Defense Systems.

Unisys Defense Systems has standardized on a loosely conpled set of software development 1o0ols. This bascline will
be transitioned to a framework-based SEE using the sz:ne (and similar) tools, integrated with rense and process
management technology. The lessons leamned from “his experience will be particularly important te the potental
problems of transiuoning a PDSS project to a ST *.RS SEE.

Unisys STARS is using the Portable Common Tool Environment (PCTE) product from GIE Emeraude primarily for
data wntegration, and intends to use HP’s Softbench product for control integration. PCTE provides control
integration mechanisms, as well. Unisys will also introduce other PCTE-based horizontal tool products, such as the
European Advanced Software Technology (EAST) environment from SFGL.




UNISYS STARS SEE EVOLUTION STRATEGY
BASELINE SEE

¢ Unisys Defense Systems’ standard SEE

Loosely integrated collection of software development support tools
Software development process manual

DoD-STD-2167A product-oriented

Primarily intended for Ada development

i

¢

i

¢ Integration technology
~ Sun Unix
~ Local area network (LAN) with Network File System (NFS)
-~ Unix shell scripts
~ ‘““Manual’’-ation

Unarys STARS SEE ' ShaaidsiVCE

-

Tre Unisys Defense Systems standard software development environment is in use by both production and IR&D
projects within the company.

The environment consists of a set of loosely integrated software development tools: IDE’s Software through Pictures
product suite; READS, a Unisys internally-developed requirements tool; CCC for configuration management;
Interleaf for documentation production; the 20/20 spreadsheet product for metric analysis; and, in most cases, an Ada
compiler (either TeleSoft or VADS).

A important aspect of this standard environment is that Unisys has developed a standard software development
process manual, tadored to thus choice of tools. This manual defines the processes to be (rmanually) executed during
vanous phases of software development and maintenance projects gereraung DoD-STD-2167A compliant
documentation. The manual also specifies product and process metrics to be (manually) collected; these metrics are
analyzed using standard spreadsheets.
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UNISYS STARS SEE EVOLUTION STRATEGY
UNISYS INTERNAL ALPHA PROJECTS

d :gghamsm Reuse
. . Mechanism
CASE Tools {EAST/PMM| (RLA
(Scftware SPMS,

Through Amadeus)

Pictures)

Configuration \

CASE Tools

. Configuratio
Reguirements Managglém;nt (Software Througn Management
Tcgt Tonl Pictures, Object Framework Tools (CCC,
{READS) /& Maker, Cadre) (EAST/PCTE, |  EAST/CMS)
—| HP Softbench
I Documentaton . '] Documentation
Information
X Tool Requirements Model) Tools (Interleaf,
Qther (Interlean Tocl (READS) ArborTex,
Tocls Ada o¢ EAST/DOCS)

Ada
Compiier
Tools

| (TeleSoft,
! VADS)
|

Compiler
Tools

{TeieSoft,
VADS)

Other
Tools

Unasys STARS SEE!Sharids'VG?

The goal of the Unisys internal alpha projects is to gain experience in the process of STARS SEE framework
technology transition. The primary focus of these alpha projects will be to learn how to deal with the cultural and
technical barriers to insertion of framework integration technology (as well as reuse and process management
automation) into an existing project with an existing standard set of software development tools and processes. A
secondary focus will be understanding the issues related to replacing a project’s current “toois of choice™ with

equivalent tools that support finer-grained integration, and issues related to enhancing a project’s current ““processes

of choice” with reuse-oriented process steps.
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SEE TECHNOLOGY DEMONSTRATION
PROCESS

¢ Internal Unisys Defense Systems alpha projects provide a vehicle for
the learning process
e Evolution (1991-1993, and beyond)
— Toward fine-grained integration, as made feasible by tool vendors
- Toward generic IM with support for tailoring to tool and project
specifics
e STARS demonstration project (October 1993-1995, and beyond)

~ STARS will provide integration technology, experience with applying
that technology and tailoring assistance for the specific project
-~ Technology support level will evolve over the project’s lifetime

Unutys STARS SEE/ShalsiVGE

Internal Unisys Defense Systems alpha projects will provide a vehicle for leamning how to (and, possibly, how not (o)
insert framework, reuse, and process automation technology into an existing project environment with defined and

measurcd standardized p.rocesses. These internal alpha projects will focus on coarse-grained integration of COTS

tools already in use by a project team, and on adapting and tailoring the SEE via tcol- and project-specific

information modeling.

The particular software development tools, reusable assets and processes used for the internal alpha projects may or
may not be applicable to, or even available for, the STARS demonstration project.

The Unisys STARS team will bring selected framework integration technology, experience integrating software
development tools with reuse and process management technology, and an adaptable, tailorable underiying generic
information model baseline to the STARS demonstration project. The Unisys STARS team will support that
demonstration project in the initial instantiation, tailoring, and training for use of a project-specific SEE, and in
supponing, adapting and evolving that SEE over the lifetime of \he demonstration. Both user feedback as well as
availability of evolving COTS product technology will play a role in the SEE evolution process.
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INITIAL DA1A INTEGRATION

o Encapsulate baseline SEE tools within PCTE OMS
- Translate repository view of PCTE to Unix File System view expected
by tools

o Integrate Unisys STARS reuse library technology with baseline SEE
tools

-~ Rehost existing CAIS-A version of RLF
— Coarse-grained usage of OMS technology
e DoD-STD-2167A product-oriented Information Model (I1M)
— Model encapsulated tools (input/output products)
- Model static structure of the software develepment process manual
- Software Life Cycle Support Environment (SLCSE) IM

Unoys STARS SEE/Shaids VGO

During the 1990 timefrarne, Unisys built an experimental SEE hosted cn CAIS-A \ DoD-STD-1838A), a portable
100l integration environment incorporating an ERA-based OMS. Unisys is currently upgrading that environment
under funding from NOSC. This experimental SEE focused on tool data integration. CAIS-A is not currently
supported by any commergal products, so we have selected a PCTE-based product to form the baseline for the
STARS demonstration project supported by Unisys. Since PCTE also incorporates an ERA-based OMS, Unisys will
be able 10 leverage considerabie experience with ERA-based tool data integration. Unisys expects to be able to
transition this PCTE data intzgration experience to the IBM STARS team when they begin 1o address data
integration issues.

Since the Unisys internal aipha projects will be producing DoD-STD-2167A compliant documentauon products, the
underlying ERA Information Model (IM) used with PCTE will need 1o reflect this focus. The Air Force Rome
Laboratory has been sponsoring a project calied the Software Life Cycle Support Environment (SLCSE), which
includes a DoD-STD-2167A ERA-based IM. Unisys plans to start with the SLCSE data schema as the initial
baseline for the PCTE IM, suitably tailored for the particular tools used within Unisys. The Rome Laboratory
recently awarded a contract to 155! for the SLCSE Enhancements and Demonstration Program. As a part of that
program, Enhanced SLCSE (E-SLCSE) will probably adopt the PCTE standard OMS interface. Unusys and ISSI
have begun discussions that should lead to coordinated efforts to move the SLCSE IM to a PCTE technology base.
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INITIAL INTEGRATION

Control Integration

A

Methods +

Event
Triggers

PCRPC +

PCTE Exacution

M OMs. s Data

> Integration
N\ _File o atabase Extensible
oY) Types

Execution A

X11,
Windowing Mechanisms
“Look & Feel” Tool Kits
UT Generators
Ul Separate Som Tool

Presentarion
Integration Unisys STARS SEE /Shaedts: V5 10

N

This is a depiction of the framework integration space that will be nsed in the initial phase of SEE integration.
Although the wnitial phase will concentrate on data integration, PCTE tool encapsulation makes use of the PCTE

execution facilities. Presentation integration will not be explicitly addressed either, but there will be some

commonality, at least at the X11 level.
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UNISYS STARS SEE EVOLUTION STRATEGY
DATA INTEGRATION EVOLUTION

o COTS PCTE OMIS technology base is evolving in the direction of
fine-grained data integration

o Vehicles for evaluation of fine-grained data integration technology
-- RLF, READS
— Software through Pictures version 5 (Open Repaository)

¢ Evolve project-specific IM into a gene. ¢, tailorable, IM

-- TRW’s Project Master Data Base (PMDB) IM
- Initial tailoring to DoD-STD-2167A for use by internal project

T AT s Y T SRR e e 90
" . £ e

e Share lessons learned across S1ARS program

Urusys STARS SEE . Shuaits G/

. O The Unisys STARS team will support the alpha and demonstration projects with whatever PCTE OMS technology
base is made available by commercial vendors duning the period of the demonstration projects. The anticipated
progression of support of the PCTE standard from GIE Emeraude is PCTE 1.5, with some extensions frcn PCTE +
(Emeraude’s V12 product baseline) now, PCTE + compatibility in the spring of 1992, and ECMA PCTE compliance
sometme 1n 1993 (Emeraude’s V20 product baseline). Beyond this evolution 1o compliance with the current ECMA
PCTE standard, PCTE is expected 10 evolve, prior to the end of the STARS demonstration project, in the direction
of supporting (either directly or nteroperating with) fine-grained data integrauon technology. Whether or not this 1s
applicable to STARS depends botl on vendors of PCTE-compliant framework p.oducts supporting the new
1 functionality and on software development tool vendors *opening up” the da'a repc..tory access f2cilitres of thewr
J respecuve tools. For example, HP is proposing what they are calling Extended Tool Integratiun Senaces (XTIS) as a
1

o

PG T U e e e, AP R AR

¢
]
4

comb:nation of the current ECMA PCTE faciliues for coarse-grained objects with something as yet undefined (at
least publicly) to support fine-2rained objects as the product evolution direction for Softbench.

N 1

Unisys 1s planning to evaluate the abiity of currently available PCTE OMS technology to suppon fine-grained
objects. Tnis investigation could te done with a number of vehicles. such as RLF, a READS conversion from the

r Ingres RDBMS, and (the not yet available) release 5 of IDE's CASE tool product suite, which will include an open
: interface 1o the underhng data repository. allowing integration of the IDE toolset on top of any daty repository
technology that can suppent [DE's open reposttory wnterface, such as PCTE.
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UNISYS STARS SEE EVOLUTION STRATEGY
INITIAL CONTROL INTEGRATION

o Utilize coarse-grained control integration of PCTE
- Execution of encapsulated Unix tools
-~ Transparent distributed invocation of tools

¢ Evaluate HP Softbench BMS technology

- Augmentation and,or replacement for PCTE facilities
- IBM STARS team lessons learned

e T 3 PP A oy PP W R S N Y TR U TR

Unirve STARS SEE Shuaicts VG2

LB RT3 Y% - e

The inutial use of control integration will be to support coarse-grained tool composition, providing straightforward
| autnmauon of too! invocation. The ability 10 automatically invoke the appropriate 100l 10 view a reusable asset just
' lo.ated mthin the reuse library (e.g., a syntax-directed text editor for source code, a graphical design editor for a
design document) is an example of control integration.

The Unisys STARS ceam intends to focus the majority of its resources initially on data intagration. We therefore plan
to rely heavily on the work done by the IBM STARS tcam in the control integiation area, as their resources will
wnitaily focus on control wntegration.
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PCTE INTEGRATION

Control Integratioa

A

Methods T

Event 1
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IPC/RPC 1

PCTE Necufcaton, Message Queues

Executont
\ PCTE
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Types
Windowing Mechanisms
“Look & Feel™ Tool Kits
LUl Generators
Ul Separate from Tool
y
Presentation
Integration Unomys STARS SEE :Suaias VG 13

Q This is a depiction of the framework integration space provided by PCTE.
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CONTROL INTEGRATION EVOLUTION

¢ Primary technologies: PCTE and HP Softbench BMS
— BMS provides flexible event triggering

o Evelve from coarse- to fine-grained control integration
- As feasible, add embedded control “inside” tool boundaries
- PCTE: message queues, notification, triggers
~ HP Softbench: message generation for significant “tcol events”

¢ Leverage control integration experience of IBM STARS team

Cnuws STARS SEE. Shaaids. VG 14

The Unisys STARS team plans 1o use RLF and/or READS as readily available platforms for incorporating
fine-grained, embedded control integration. Additional opportunities for incorporation of fine-grained control
integration between tools depends on the tool vendors “opening up™ their 100ls at control point boundanies. As other
tool vendors. such as [DE, provide support for HP Softbench and/or PCTE control integration, Unisys will
incorporate those capabilities into the evolving SEE.

110

g




UNISYS STARS SEE EVOLUTION STRATEGY
INTEGRATION ADDING BMS

O Control Integration

PCTE
OMS. SMS Data
Integration

W I e TR - KN

2 abase Extensible
Types

Windowing Mechanisms
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Ul Separate from Tool
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Integrauon Unutys STARS SEE Shuuds VG 13

This 1s a depiction of the framework integration space provided by PCTE in combination with HF's Softbench
Broadcast Message Server (BMS) technology.
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UNISYS STARS SEE EVOLUTION STRATEGY
3 PRESENTATION INTEGRATION

<L

e STARS has chosen Motif as the standard **look-and-feel’’ technology

o HP Softbench and EAST provide environment-specific ‘‘look-and-feel”
toolkits (Mlotif-based)

¢ ‘“Look-and-feel’”’ commonality across tools and the environment is
dependent on vendors/implementors

Unuys STARS SEE ‘Shatias VG 16

The Unusys SEE activiies will not focus on presentation integration issues, other than as a byproduct of using tool @
encapsulation facilities provided by COTS framework products such as HP Softbench and EAST, which both include
faclities for providing a common *“look-and-feel.”
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COTS INTEGRATION

Control Integration

PCTE
CMS. SMS Data
. P> Integration
N Extensible
Non Graph: Types
HP Softbench, S adowTAg Mechanisms
R MOl & Feel” Tool Kits
Ul Generators
LT Separate from Tool
Presentation
Integration Uniys STARS SEE ‘Shiaids VGi?

Thus is a gepiction of the framework integration space Unisys STARS expects 0 be using provided by COTS
technology for the demonstration project. The COTS integration space may expand beyond this, depending on
evolution of product technology.
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RELATIONSHIP TO PROCESS FOCUS

DARPA
e

¢ Process integration through framework services

o Provide enabling technologies for:
- Non-obtrusive collection of process/product metrics
-~ Event-based task execution
-~ Process/project management

e European Advanced Software Technology (EAST) environment
Evaluation for potential applicability to SEE

- PCTE-based environment product

Process model driven environment

Horizontal tools: CALS-compliant documentation, CM,
process/project management

¢ Unisys Defense Systems software development processes

Unusrs STARS SEE i Shadcts: V(518

The relationship to the process © :us activities is to provide the underlying technology to support process integration. @
The Unisys STARS process focL is on process measurement (automated metric collection and analysis) to support
measurement-driven feedback. The baseline technology for this capabulity is the Arcadia Amadeus prototype from

Dr. Rick Selby at the University of California at Irvine.

Unisys will evaluate the EAST environment as a potential COTS baseline for a process-centered environment.
EAST provides process and project management capabilities tightly integrated with documentation and configuration
management tools. The IBM STARS team will, in parallel, be evaluating the Entrepnise Il envircnment. which is a
compeutor of EAST. Based on these two product evaluations, both teams may (or may not) decide to incorporate one
or the other of these products in their respective SEE solutions provided to the STARS demonstration projects.
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PROCESS INTEGRATION
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Unuye STARS SEE Shuaids: VG 9

Thus is a depiction of the framework integration space Unisys STARS will be consid=ring for use for the STARS

demonsiration project provided by prototype technology. This may becomme COTS integration space by the start of, or
sometime during, the STARS demonstration project. Object Management Service (OMS) triggers are not currently
part of the PCTE standard, nor are they pan of the GIE Emeraude PCTE product at this time. However, Emeraude
has a prototype implementation of triggers in a variant of their product built for a research project, and Unisys has

requested access to that variant of the product to support prototype process integration experirnentation.
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RELATIONSHIP TO REUSE FOCUS

¢ Integration of reuse library technology with cther tools
- Data integration: PCTE

¢ Provide enabling technologies for:
-~ Reuse process management
-~ Distributed reuse libraries

- Control integration: pessibly PCTE and/or HP Softhench BMS

Lnasys STARS SEZ . Shaniats VG20

The relationship to the reuse focus activities is to provide the underlying technology to support tight integration of
reuse library technology with other software development tools. The purpose of this reuse/tool integration is,

ulumately, 1o support the mtroduction of reuse-based processes into the SEE.
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SEE CAPABILITY PLAN

Jul 92 Baseline SEE with coarse data integration l
Lesscns learn=d reports
EAST and HP Softbench evaluation reports

Oct 92 Baseline SEE with coarse control/presentation integration + reuse + process
Start internal Unisys alpha projects

Jan 93 Refinement of baseline SEE based on user fesdback
| Lessons learned reports

Jul 93 Baseline SEE with fine-grained data control integration
Lessons learn=d re)orts
Initial tailored SEE for demonstration project

Oct 62 Demonstration project “begins”

Oct 93 - 1995 | Incrementaily refine demonstration project SEZ
L essons learned reports

Lmusw STARS SEE Sheeids. +'C2!

Thus chan depicts expected products and major planned milesiones of the Unisys STARS SEE evolution process.
Internal alpha projects must start not later than October 1992 in order to have adequate time 1o gain useful
expenence to ensure success of the STARS demonstration project beginning in October 1993.

Unisys expects to be able to demonstrate an initial baseline SEE at the STARS Technology Center by July 1992,
incorporating coarse-grained data integration, adding coarse-grained control integration to that baseline by October
1992, Unisys will have an initial reuse and process managjement capability availabie for use by the internal alpha
projects ;1 October 1992 as well. There wall be at least two incremental unprovement reicases of the baseline SEE
celivered to the alpha projects, based on user expenences and on evoiving technology avauability.

Unisys expects to have identified the STARS demonstration project we will be supporting by the February 1993
umeframme. This will allow sufficient timie to work with the project planning team to define an mtial instantiation and
wadonng of a project-specific SEE by July 1993. This lead time 1s needed 0 ailow for mitial tramning of the SEE
capabiliies for the project team pnor to the start of the demonstrauon project in October 1993
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SUMMARY

STARS Reuse PCTE Object Management O
Capabilides Senvices (Dau lntegradon)
¥
/ 7
P ’
1 Tool Sics
!
! | EAST/PCTE/Softbench
- _ - Communication Services
EAST/Softbench Mouaf . {(Conwol Integraton)
User Interface Management
(Presentauon Integration) >

STARS Process Capabilities

Project Specific
Process Integradon

.? Unirys STARS SEE/SAuidaiVG22

The Unisys STARS SEE evolutinn strategy focuses primarily on deveicping expertise with data integration
technology, in particular with developing an adaptable, tailorable Information Model. The SEE integration

framework will also incorporate control integration, but we plan to rely heavily on the lassons learned and experience

of the [EM STARS team using HP's Softbench BMS product technology, rather than reinvent the experience from

ourselves. The Unisys team will utilize the presentation integration technology provided by HP Softbench, and/or

; possibly by the EAST environment.

1

i ECMA PCTE is the kev component for coarse-gramned data integration, but the current PCTE standard will Likely

‘ ’ need to be supplemented with additional services for management of fine-grained data. The current HP Softbench
% - BMS technology supports coarse-grained tool composi.on, but likely will need to be supplemented by additional

fine-grained t0ol-composition mechanisms. In both areas, the ability to capitalize on fine-grained integration
mechanisms will depend on software development tool vendors “opening up” their products. fhe STARS program as
a whole will be worlang with industry to faalitate product evolui:on in thus direction.

The strategy is to “learn by doing” 1n preparation for supporting the STARS demonstration project, through
incremental evoluuon of the Unisys [.efense Systems’ standard baseline SEE in the context of internal STARS-
supported alpha projects. The end result will be adaptable, taulorable SEE integration framesvork technology and
expenence that can be transiioned to the STARS demonst-ation project.
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STARS '91
BOEING STARS SEE EVOLUTION STRATEGY

John Neorr

The Boeing Company
04 December 1991
(206) 773-5907
neomr@stars.boeing.com

SEE Evainnes SwsmgwNexr/VG]

This presentation shows the Boeing strategy for evolving their STARS SEE. Several elements of our strategy are
similar to those of IBM and Unisys. This is to be expected given the specificativns developed joindy by the three
primes and given the current state of technology. One unique element of our strategy is our alliance with the Digital
Equipment Company (DEC) and our use of their COHESION product set.
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AGENDA

» Context

¢ Overview

+ Evolution process

+ lutegration approach

» Process and reuse focus
« SEE Evolution Plan

» Summary
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BOEING STARS SEE EVOLUTION STRATEGY

BOEING STARS SEE OVERVIEW

Based on DEC COHESION framework
- Object-oriented repository based on ATIS standard
- Process enactment integral to framework

Integration of System and Software Engineering
- Synergy with internal Boeing activities
- Computer Aided Project Engineering (CAPE)
- Systems and Software Engineering Organization

Develop/maintain/build from SEE system specifications

Incorporates reuse and process technology products and
lessons learned

Incremental development via iterative model

SEX Bvalnticn Sewwgy/Neary/VG3

As noted in the introduction, the Boeing STARS SEE is based on the DEC COHESION prcduct set. This includes
their framework product, CDD/Repository. CDD/Repository is object-oriented and based on "A Tool Integration
Standard™ (ATIS). This standard provides for a self-defining type hierarchy, a set of services for managing data
within the repository, and a set of services dealing with method (or process) enactment,

Another feature of the Boeing SEE is its support to both systems and software engineering. This integrated approach
10 systems and software engineering is synergistic with Boeing's own approach to system development. For example,
one effort underway at Boeing is creation of a support environment called the Computer Aided Project Engineering
(CAPE) environment. Lessons learned on CAPE and domain specific requirements from CAPE will assist in the
evolution of the Boeing STARS SEE.

CARPE is being developed by the Boeing Defense and Space Group's Systems and Software Engineering Organization,
the same organization that staffs STARS. This organization provides policies, procedures, and tools to support an
integrated approach to systems and software engineering. These procedures are compatible with Government
standards such as MIL-ST1>-499A and DoD-STD-2167A and, as such, are similar to procedures found in other large
aerospace firms. They should prove useful as test czses for adapting the SEE to specific processes.

The Boeing SEE will be created based on Boeing SEE specifications derived from specification documents developed
by STARS joint activity groups. A chart later in this presentation depicts the relationships among the various STARS
documents. i

In addition t0 commercial, off-the-shelf (COTS) tools, the Boeing STARS SEE will incorporate products and lessons
learned from their own work on process and reuse and from the work of Unisys and IBM. Note that our strategy in
building a SEE is to incorporate and integrate tools developed elsewhere. Our SEE will be built incrementally with
periodic releases. Each new release will have additional functionality and will provide opportunities for
demonstratons and feedback
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BOEING STARS SEE EVOLUTION STRATEGY

THE SEE EVOLUTION PROCESS

Like the IBM and Unisys SEEs, the Boeing STARS SEE will evolve with time. As you can see from this chart, we
plan periodic releases as the SEE evolves. There will be a release every six months, each release containing more
functionality. The release in October of 1993 will be used on a demonstration project to determine the effecti-eness
of a SEE embodying STARS technology. It should be fully functional at that time. Depending on the feedback,
subsequent changes and new releases will be made through 1995.

The large circle in the middle of this chart represents our SEE development process. Note the two major inputs to
this process. STARS requirements are all of those requirements emanating from the joint activity groups, from the
demonstration project, and from ad-hoc sources. These requirements are distilled into a Boeing SEE specification
document as shown on a lazer chart. Products used by this prccess come from the commercial sector and come from
work being done on other STARS tasks in the area of reuse and process.

A very important component of the STARS program is technology transfer. It order to bring about significant
productivity improvements in sysiam development and maintenance we need to transition new products, ideas, and
other technology into Government and Industry.

Inside the big circle, which represents the process for building the SEE, are four sub-processes. Beginning with the
System Specification sub-process and proceeding counter-clockwise, each one of the four sub-processes tends to be
sequentially executed. Of course, we don't live in a perfect world, so sometimes a subprocess is revisited during a
single six-month increment. Major outputs from each phase (sub-process)are shown flowing from one phase to
another. '

A synopsis of the subprocesses is as follows:

1) The system specification process basically "distills” all of the various requirements into a single Boeing SEE
system specification.

2) This specifications.is analyzed ana a set uf requirements to be addressed in the design and build phase is allocated. &

3) The design and build phase takes the allocated requirements, builds a2 SEE and hands it over for testing. - 1

4) Once the system is tested, it is made available to the "outside world” (as depicted on the chart). Lessons are also
made available for the next pass around the loop.
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A SPECIFICATION-BASED DEVELOPMENT
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As illustrated on the preceding chart, the develop process is predicated on a set of requirements from variocus
sources. This chart shows how those documents are used to direct the development of the STARS SEE. As noted on
the legend, the solid arrow can be used to show what document is based on what other document, this typically has
meant a precedence relationship, That is, the Framework Requirements and Criteria (FRAC) preceded the STARS
Standards Portfolio (SSP); standards preceded their incorporation into tae SSP. On the other hand, the Process
Operational Concept Document (POCD) and the Reuse Concept of Operations (CONOPS) document, have been
developed in parallel. The dashed arrow shows that there is some relationship berween the two documents, but not a
strict dependency.

The FRAC, SSP, Reuse CONOPS, and Asset Library Open Framework (ALOAF) documents have been developed by

STARS joint activity groups. Standards been developed by various standards bodies, and the Boeing Process Model is
specific to Boeing. The SEE System Specification is unique to the Boeing STARS SEE.
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COHESION INTEGRATION APPROACH
Control Integration
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The chart, which shows the three dimensions of integration, also shows how COHESION products map to the various
dimensions. It is important to note that the products shown here are FRAMEWORK products. That is, this chart does
not depict tools. Rather, it depicts those services that enabi+ a SEE to be built and provide some granularity of
integration. The concept of fine versus coarse granularity is reflected on the chart. For instance, data integration
between two tools is considered to be of coarse granularity if they communicate by exchanging data via files. On the
other hand, fine granularity data integration between two tools is realized when they share data via a common
reposi:ory.

In terms of data integration, CDD/Repository provides the ability to have fine integration. This allows what we call a
repository-centered SEE. A later chart will provide more information as to what types of tools will populate our
SEE. Our current environmint which is being demonstrated at STARS91 already supports fine-grained integration.
The trick is continuing to populate our SEE with tools which will sbare a common information model and provide
adequate performance.

Aspects of control integration are supported via the COHESION products, CDD/Repository and Application Conzrol
Architecture Services (ACAS). ACAS is designed to provide integration of third party tools that do not share a
common repository. ACAS provide a means to integrate tools via message passing. CDD/Repository, which
implements A Tool Integration Standard (ATIS), provides a feature called preambles and postambles. This capability
will cause procedures respectvely 10 be invoked prior to invocation of a method (preamble) and/or after invocation
of a method (postamble).

Granularity of presentation integration is shown on the bottom left scale. Like IBM and Unisys, Boeing will be using

the STARS standard interface, Motif. The DEC COHESION product, VUIT, is a user interface generator, that
generates Motif-based interfaces. This product will be incorporated into the Boeing SEE as required.
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CAPABILITY FOCUS: PROCESS

» SEE is process-driven
- Process control part of the framework
I - Currently pream*hiecs and postambles
- Evolving concept of control points and policies

« Process development based on Process Operational Concept
Document (POCD)

« Using Proto + and RDD for process modeling

 Process enactment based on high level specification

SEE Bwoluiion Swrs pyNeonfVG?

One of the key features of the STARS SEEs is that they are process-driven, That is, the SEE has bailt into it, some
knowledge of the user's process so that it behaves as the user would expect. This may be in the automatic invocation
of processes, the ordering of processas, built-in audits, process metrics, and other process-related features. Through
the use of COHESION, certain features of process control are built into the framework. That is, the CDD/Repository
provides not only for the invocation of methods, it provides for preambles and postambles. A preamble is simply a
user-defined program that executes prior to a method, and a postamble is a user-defined program that executes after
a method. Currently, working as a subcontractor to Boeing, Honeywell is evolving a technique using control points
and policies to control method invocation. Control points and policies provide a rich set of process control
mechanisms that can be used to enhance the rapabilitdes of CDD/Repository's preambles and postambles.

As shown on an earlier char, the incorpuration of process technology would be predicated or the specifications
found in the Process Operational Conceyt Document (POCD). On functions specified in this document is process
modelling. Currently experiments are being conducted using Proto+ and RDD for process modeiling. As these tools
prove effective for process modellirg, they will b2 incorporated into the Boeing SEE.

Currently control points and policies Lave o be written in C or Ada, based on a some sort of high level process
model or specification. Thus the granslaticn of a process model to enactable control points and policies is
cumbersome and labor intensive. As a result, Honeywell not only is building mechanisms for process enactment using
control points and policies, they are investigating ways in which a high level process specification can be compiled
directly into control points and policies.
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CAPABILITY FOCUS: REUSE

NNl

.

Centered about Reusable Object Access Management
System (ROAMS)

ROAMS based on extensions to ATIS type hierarchy

Provides access to related assets
- Source code
- Test plans
- Requirements
- User Manuals

Initial methods include
- View
- Retrieve

* Incremental enhancements
- Administrative functions

- Rule-based search
SEE Evolwtion Swam gyNeont/VGR

Reuse capabilities provided by the Besing SEE are centered about a tool called the Reusable Object Access
Management System (ROAMS). This system takes advantage of the extensible ATIS type hierarchy in
CDD/Repository. Using the concepts inherent the object-oriented database, KOAMS provides the capability to define
an abstract object called an "asset” (refer to your proceedings in the Reuse Track for more information on reuse
assets). An asset object then has several sub-types such as: source code, test plans, requirements, user manuals, and so
on. Because the system is extensible it is a simple matter to extend the type hierarchy 10 create new types of related
assets.

Our initial impiementation, which can be seen during the demonstration period, supports the capability to view and
retrieve assets. The look and feel of ROAMS is consistent with other framework tools because they are all based on a
standard CDD/Repository navigator which uses Motif widgets.

ROAMS will continue to be enhanced as our SEE evolves. These enhancements will include administrative functions
for asset check-in and check-out and functions for rule-based searching.
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Incremental Release Process Reuse Other
* Preambles and « Initial release of + Loose Integratioa of
4/92 Postambles ROAMS requirements/design/
documentation tools
» Enhanced project
management
+ Process modeling « ROAMS rule-. .od » Enhanced Ada
10/92 Emtotype search development
« Control point and « Distributed repasitory environment
pollcies enactment » Performance jessons-
mechanism learned
* Ability to ezact a « System architecture y mm“ analysis
4/93 process specification and design synthesis  Testing tools
+ Demonstration project
tools jdentifled
. Process-griven SEE . s:oootws &d:;:llnlstnuon « Demonstratlon project
supporting system available tools integrated
10/93 llf:-z;cle ¢ * ROAMS guidebook
¢ Metrics
* Guidebook
10/98 COMMERCIALIZED SUPPORT -———
SEE Evolution Stregy/NeartVGY

The plan for evolution of the Boeing SEE is shown on this chart. It shows the functions, feanwres, and deliverable that will be available at six
month intervals. It should be noted that this is the CURRENT plan. Our evolutionary development plan is intended to provide us with the
flexibility to accommodate change as we discover mare about process, reuse and SEE tools and tectmology.

In the ares of process we zre currently using preambles and postambles and will continue 1o do so in April of 1992. Subsequent releases cf the
SEE will provide tools for process modeling (10/92) and process enactment directly from a high level specification (4/93). By October of
1993, the SEE will contain a process specification for the system development life cycle and wols will behave accordingly. Also at that time,
metrics will be provided as well as a guidebook for tailoring the SEE's process.

As notsd earlier, ROAMS will develop incrementally. The initial release of ROAMS (currently being demonstrated at STARS 91) will be

mcluded in our 4/92 SEE. It will probably Memhmmhnunmumnﬁmdcpqﬂi%::lmlmedhmehmm Subsequent

releases of ROAMS will support rule-based sesrches and distributed repositories (10/92). This will be followed (4/93) by integrated

capabilities for synthesizing system srchitectures or designs based on domain snalysis. By October 1993, tools will be available for

xﬁuﬂgme:l:‘gltwepumeimnROAMS.OMapabﬂiﬁufcxesﬂydmifyhgmmdguﬁngmmwnnomofﬂguposi:ory
i be available.

Tools in support of specific functional sreas will be incrementally addad to the SEE. This chart purposely does not identify specific products -
rather, izida\tiﬁshgwﬂﬁmﬁmulmthuﬁnhemppomdmndme.Webeuevememlemxednboux;zmﬁunofxoolsmo
a repository-based is more important than the particulsr tool being integrated. We need to be able to develop strategies for integrating third
party tools and for developing common information models for repository-centered SEEs. The lessons we leam and the technology we
develop can then be transitioned into the commercial marketplace.

Ve anticipate having a fully populated SEE by October 1993 in order to support a STARS demonstration project

The demonstrazion prEoé'ect will continue twough October 1995, and (as the chart indicates) the final objective is to have the wols and
technologies in the SEE supported by the commercial marketplaze.
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POPULATED SEE OVERVIEW
Tool Slots o~ Data Repository CDD/Repository (ATIS)
Pr Data integration Service « ROAMS
oce - . f
+ Modeling < A o) Pro;eEct Mat.
+ Preambles & SIS S ] xtensions
Postambles A «°¢&«~"‘ < - Ada Extension
+ Control points & % <) e - Otner Extensions
policles Task Management Services /J

" O
‘ " / MZSSAGE SERVER
“ ‘ / NETWORK (ACAS)

Bssed on ECMA Refersnce Model

SER Evolvion Swmmegy/Neowr/V010

This chart is a view of the fully populated Boeing STARS SEE, showing where DEC COHESION products fit and
where other tools and products fit. This model is based on the European Computer Manufacturing Companies
(ECMA) framework reference mode! and is used for depicting and describing framework services and their
relationships.

A data repository and associated data integration services are provided by the CDD/Repository product which
implements the ATIS standard. CDD/Repository provides a self-defining type hierarchy that allows the definition of
data and meta-data alike. The type hierarchy can be extended to allow the definition of domain specific types
together with their attributes, relationships, and methods. The current release of the Boeing SEE has been extended
to accommodate the classifying of some types of assets and 1o allow the integration of project management and
program development data.

Task management services are supported by both ACAS and CDD/Repository. These services will be those used 1o
implernent process invocation and control using preambles, po<tambles, control points, and policies. The user
interface is supported by Motif.

This chart also shows tool slots populated with those types of tools that we plan on having in our environment. Again,

we have avoided using specific product names. What we are primarily concerned about are the techniques used for
tool integration and the common information model in the repository.
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SUMMARY

» Boeing/STARS SEE predicated on COTS solution
+ Incremental development process provides flexibility

» Technology transition is a key component

SEE Evalutins Sumte grfiemn/VG11

In summary, our strategy is predicated on COTS solutions. Our alliance with DEC and our use of their COHESION
framework prouucts is a key pant of this strategy. Our incremental development strategy will enable us to be flexible
as requirements change, new lessons are learned, and new products become available. Finally, it is important to
understand that creation of a SEE is not the primary purpose of our work. Rather, our work, like the rest of the
STARS effort, is focused on technology transfer. Our intent is to provide Government and Industry technology for
accelerating improvements in software development and maintenance - improvements that will enable us to build
better systems quicker and cheaper.
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Acronymns used in this Presentation

ACAS - Application Control Architecture Services
ALOAF - Asset Library Open Framework

ATIS - A Tool Integration Standard

CAPE - Cemputer Aided Project Engineering

CDD - Common Data Dictionary

CONOPS - Concept of Operations

COTS - Commercial, O%-The-Shelf

DEC - Digital Equipment Company

ECMA - European Computer Manufacturers Association
FRAC - Framework Requirements and Criteria

IBM - Intemnational Business Machnies

POCD - Process Operational Concept Document

RDD - Requirements Driven Design

ROAMS - Reusable Object Access Management System
SEE - Software Engineering Environment

SSP - STARS Standards Portfolio

STARS - Software Technology for Adaptable, Reliable Systems
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STARS 91
TRACK 4 TECHNOLOGY TRANSITION

Tuesday December 3, 1991
2:00-2:45 Technology Transition Process Pnscilla Fowler, SE1

2:45-3:15 Break

3:15-4:00  STARS Technology Transition Joe Morin, SEI
Strategies

4:00-4:30 Break
4:30-5:15  Reuse Acquisition Issues Bob Bowes, DSD Laboratories

8:00-9-30 Community Involvement Working
Group: Technology Transition

STARS '91
TRACK 4 TECHNOLOGY TRANSITION

Wednesday December 4, 1991
8:30-9:15 STARS Demoaostration Projects Dan Burtcn, SEI

9:15-9:45 Break

9:45-10:30 Megaprogramming Adoption Risks,  Dr. Jerry Pixton, Unisys Defense
Strategies, Discussion Systems, Inc.

10:30-11:00 Break
11:00-11:45 CARDS reuse Blueprint Hans Polzer, Unisys Defense Systems, Inc.

1:45-230 ° Technology Feedback Session Jim Henslee, USAF ESD
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A Maturation Transaction

Wt are the sckrtions ? Whit are the prodiers ?
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This model is derived from the change agent model used in
diffusion research. Change agents provide a link between
produceis and consumers, helping to translate the meaning
and implications of the technology to the potential users in the
users’ own terminology. This diagram depicts roles in one
maturation transaction. Players in each bubble gather and
process information, add value, and transiate the resuits for
their constituents. Roles are not always equated with specific
individuals. The players within each bubble address issues
relevant to their context:

-  organizational issues
+ innovationissues
. commitment issues

Most work to date focuses on the "push” side of the model.
Advances in marketing and dissemination in general have led
this effort. It is important to note that the models and issues are
the same for entities across the diagram. The later sections of
this tutorial focus on improving the transition capabilities on the
"pull” side of the equation.
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Technology Transition Basics

Generic Specific
Technology Context
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Any technology is "new” in a context where it hasn't been used
before. Technology transition, at the most basic level, means
taking a "generic® technology and mapping it into a specific
organizational context. Technology is "generic” because of the
assumptions made by its builders about the contexts of its
potential users. Even with good market analyses or
requirements analyses, there is never a perfect match between
these assumptions and the specifics of the context in which it will
be used. And those who know the technology seldom know
enough about the spacific context to do this mapping without
help. Thus we use the mode! of collaboration between
technology experts and context experts, i.e., users. Working
together, people with these different perspectives can make the
match, most likely adapting both context and technology in that
process (this is the concept of *mutual adaptation®, as described
by Dorothy Leonard-Barton's work on innovations such as expert
systems [Leonard-Barton 88]).

Another way of describing what happens here is to say that
this mapping process requires orchestrating the actions that
move people up the commitment curve.
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Technology Development Process

This generalized research and development process is typical
of those found in the R&D management literature. In this
model the feedback locps are omitted, just as they are often
omitted in the “waterfall® model of software development.

Most often this model is used to describe the entire technology
development process from raw idea to finished product. We
are using the model a little differently. Few technologies evolve
from basic science to finished product within one organization.
Woe'd like to use this model as a process that recurs within
different organizations throughout the technology maturation
lite cycle. The literature on the ditfusion of innovations and
computer-human interaction supports this idea of
*reinvention.” The stages in the diagram have ditferent
meanings depending on the missions, skills, and motivations in
each organization. This process recurs until either the idea
dies or it reaches some level of use in the ocutside world. One
way to view the process is that each organization adopts
technologies according to their risk profile and works to

reduce the risk relevant to their missicn, adding value to the
overall maturation of the technology.

How does this maturation occur?




IDA Maturation Study

Software technology maturation study sponsored
by the Software Technology for Adaptable,
Reliable Systems (STARS) Program. The institute
for Defense Analyses (IDA) commissioned

case study analyses of 14 technologies:

« knowiedge-based systams « SCR mathodology
« software snginsering + DoD-STD-SDS

« formal verification technology « AFR 800-14

« compller construction « cost models

* metrics + Smalitaik-80

« abstract data types « SREM

« structured programming « Unix

ORI Rwer 2och,

[Redwine 84] was commissioned by the STARS Program.
Between February and May 1984, in-depth case studies were
created for each technology listed on the slide. The case
studies focused on the technical activities performed at different
organizations that helped to mature each technology. Some of
this list may not be familiar to all in the audience:

T -

*  Naval Research Laboratory (NRL) Software Cost
Reduction (SCR) Project - A-7E study done by Pamnas et
al.

DoD-STD-SDS - precursor to DoD-STD-2167A
AFR 800-14 - "Lifecycle Management of Computer
Resources in Systems” - "This regulation establishes
policy for the acquisition and support of computer
resources.”

SREM - Systems Requirements Engineering Methodology
developed by TRW, Huntsville, under the sponsorship of
the Army’s Ballistic Missile Detense Advanced Technology
Center (BMDATC). Initially looked at requirements and
specification - TRW has extended SREM for use by cther
customers.

The authors provided a timeline for the major events in the
maturation of each technology so that the technologies could be
"measured" using a commgon yardstick.
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Technology Maturation Framework

The evolution of the technologies was described
using a staged maturation process:

« basic research

» concept formulation

+ development and extension

« internal enhancement and exploration

« external enhancement and exploration

« popularization

Using these timelines, the authors of the report mapped the
technical and transition activities into this maturation
framework:

»  Dbasic research: appearance of a key idea underlying the
technology or a clear articulation of the problem

»  concept formulation: clear definition of solution approach
via a seminal paper or demo

- development anc extension: usable capabilities become
available

<  enhancement and exploration (intemal): shift to usage
nutside the development group

e enhancement and exploration (extemal): substantial
evidence of value and applicability

»  popularization: at 40% and 70% market penetration levels

A major point brought out in the case studies is that the lack of
sharing of knowledge and experience with a technology across
organizational boundaries greatly inhibited the transition of that
technology. As we discussad earlier, this lack of sharing
results in reinvention of the technology within the multiple
contexts adopting the technology. We posit that this
reinvention contributes to the authors’ finding that technology
maturation, as they defined it, takes 18 +/- 3 years.




/

2=
—_

\

i
|
!

I

Commitment is a Phased Process

Commitment———————in

Both individuals and groups make commitments to the adoption of
new technologies in a reguiar pattem:

» Contact - the transition target has had contact with the technology
through some means, e.g., docurments, brietings, marketing information,
etc.

Awareness - that contact (or others) make the target aware of the existence
of the technology.

Understanding - the target understands the technology well enough
to be conversant in the relevant details.

Trial use - the targat agrees 1 use the technology for some purpose
on a trial basis, e.g., a piot project, prototype development, etc. This
is often done to faciiitate the *adoption® decision.

Adoption - the target agrees 10 use the technology more widely within
their organization for an application that is related to the target's
business purporse

« Institutionalization - the use of the technology is made part of the
standard practices of the organizations

mnsmmamhymnﬂnmnmmmwthemdelsﬂom
Rogers and Curtis:

+ Different information needs
« Difterent time frames
+ Difterent success criteria

10
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Receptiveness to New Technology

25% 13.5% % 4% 16%

research area since the 1940s. “Diffusion is the process by
which an innovationis communicater! through certain channels
over time among members of a social system™ [Rogers 83,
p.5.]. The bell curve represents classes of potential acopters:

. innovators -~ venturesome, cosmopeiitan, technical
expertise, often control financial resources

» early adopters — respectable, opinion leader, role model

* early majority — deliberate, seidom hold leadership
positions

* late majority — skeptical, adopt in response to peers, risk
averse

. laggards — traditional, often isolated

Membership in these "market segments” changes depending
on a number of tactors, including the results of previous change
efforts, the type of technology, and an individual's role in the
organization or change effort. This modei can also be viewed
as a surrogate measure for risk aversion, e.g., individuals on
the left side of the model are more willing to take a chance on a
new tecnnology.

Maturation extends the diffusion concept to include

value-adding activities performed by participants in the
technology development life cycie.

1"
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Technology Implementation Roles

Champion

Upper management (authorizing sponsor)
Line management (reinforcing sponsor)
Change agent

rilot project team (first users)

Target users (balance of users)

Peopie in each of these roles experience the commitment curve
differently and at different times. For example, the champion
proceeds up the curve ahead of everyone else (probably one of
the innovators or early adopters described by Rogers). Let's
take a look at what level of commitment is required when by
which of these people (or groups of people).

The sponsor role at the upper managemers ievel provides
resources, strategic and policy direction, and final approval to
proceed with the implementation of a technology. Atline
management level, the sponsor may authorize resources and
direct efforts toward planning for mplementation and trial use.
The product champion is the individual who initially introducas
the idea of a particular techriology, and informally advocates it,
calling it to the attention of others. The change agent is an
individual or team, drawn from line management or software
personnel, who does the detailed planning and implementation
of the technology. The pilot project team tries the technology for
the first ime on behalf of the larger organization. The target
users are the remainder of the organization who will eventually
implement the technology. Routine, everyday use of a
technology is called “institutionalization®.

12
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Very generally, the timing of commitment is related to roles within
the transition process. This picture gives a rough idea of how
different participants in the transition process proceed through
the stages represented on the commitment curve. For purposes
of managing the transition process, it is helpful to think in terms
of two categories of activies: information transfer, and technology
implementation. The mechanisms that fall into the former
category are most likely familiiar to you; those that fall into the
latter category may be less so.

13
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Commitment Mechanisms by Role:
Information Transfer

N /
,ﬁ{;%é,}f’

Immm.rboﬂenwiusedwihmbgymn whereas in
reality it is only part of technology transition. It is an impnrtant part, because it
is what effects contact, awareness, and understanding, and can be managed

much more systematically and strategically that & typically is. So we'tl spend a

few minutes on it.

Sponsors, at both senior and middle management levels, need information as
much as the engineers and practitioners who will be champions, change
agerts, and users. They are often forgotien, or ther need for information is
not attended to early enough. One way 10 develop a group of potential
sponsors is to provide to management more broadly, through mechanisms
such as company newspapers, or presentations at annual meetings of
corporate technical committees, the opportunity 10 hear about new
technologies and how they might apply to the organzation. in addition to
describing the technologies themseives, & can be heipiul to describe how other
organizations are using them, and how.

Mechanisms for technical personnel are very familiar, including informal
colioquia such as trown bag lunches; lbraries; demonstrations, conferences,
and so on. Most pecple are familiar with these, and have some skill in using
these. What is less carefully considered is to whom these activities are
targeted and in what sequence. Use cf the commitment curve along with
some analysis of potential users can heip here.

14




Commitment Mechanisms by Role:
Implementing Change
& «
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j‘«fia f///

Mechanisms tor implementing change are more labor-intensive than
those for information transfer, and thus are more likely to be used once
sponsorship is obtained and resources for transition are allocated.
These are the mechanisms that support the use of new technology in
practice. For example, without skills from training, new users are often
frustrated and wasts considerabie effort attempting to leam a new
technology from peers, documentation, or experimentation. Without
proactive standards revision or waivers, new technology which is being
piloted will hit roadblocks, and the additional resources required to
communicate with standards personnel add overhead to the pilot use,
muddying the evaluation of the technology. Without pilots themselves,
premature attempts are made to use new technologies with no "shake
down" period, and problems of technology transition are often blamed
on the technology itself, which then gets discarded.

There is another concideration here often omitted from technology
transition planning. Management may need to do its job differently.

The classic example of this in a software engineering context is how
management reacts when no code is immediately produced on a new
software project. Management needs to be educated not just about the
technology contant, but also about the changes they need to make in
their own practices, such as how they track indicators that technology
implementation is proceeding successfully. Sometimes management
needs new skils as well as new information.

15
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Layered Behavioral Model
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software design process. Between May and August 1986, the
research teamn conducted interviews with personnel on 19
application development projects in 9 companies. The
applications ranged in size from 24 to 1000 KLOC and included
embedded systemns, operating systems, Computer-Aided
Design (CAD), and telephony.

While their research focused on "creation,” we can argue that
most technologies are “reinvented” in each cortext. Any
analysis of the technology maturation and adoption process
must recognize differances in orientations, motivations, and
responsibilities.

Depending on the context, needs, and possible impacts of the
technology, those seeking to implement the technolegy may
have to address multiple levels within the organization. John
will later discuss the "cascading sponsorship® across
organizational levels that is often required to impiement such
technologies.

Technology maturation and adoption is a leaming and
knowledge transfer process. [Curtis 88] suggests that we look
at cognition and motivation to understand the process. The next
models to be discussed examine issues at this level.

16
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Dynamics of Organizational Change

Lovel of Learning Required
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The magnitude of a technology-driven change depends on the
overall impact of the technology on the organization. A new
design method, for example, may be part of a larger effort to
change the way an organization does business as partof a
quaiity improvement program.

Conversely, a new CASE tool may only be used in a small part
of the organization, and will have little impact beyond a
specialized application.

More often than not, the advent of multiple small technologies

can be seen from a broader perspective as a larger effort, with
greater impact on the organization.

17
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echnology Receptor Functicn

Provide technology transition expertise and
experience, acquiring and maintaining new skills
and knowledge.

Provide support for technology transition plans and
implementation, including pilots.

Gather and analyze a history of technology
transition plans and lessons.

Let's now look more closely at the technology transition function
proposed here.

What expertise might we look for in the technology transition
function? Candidates need not have an MBA in technology
management, but we do suggest the foliowing:

. Both people and technical skills

Credibility with technical people and with management

. Experience outsids this particular organization

. Several years experience inside this organization

. Some knowledge of technology transition (material from this
tutorial, and from the SEPG Guide [Fowler 90] would be helpful)
6. A strong interest in strategic planning

NHWN
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Technology Receptor Function - 2

Facilitates institutionalization of selected
technologies

Coordinates working groups in the context of
overall strategy

Can be a central location for other scarce
skills or services, e.g., process definition, metrics

_/

LNotes
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Getting started: the incremental
approach revisited

Get and maintain sponsorship.

i
il

i

Begin small: start with one working group focused
on one technical area.

Use this first effort t¢ develop planning skills as well
as technology transition skills.

Grow this group into a technology receptor function.

Expedite early results, but keep the big picture in
everyone’s mind.

\ Document and analyze history and lessons. )

The principles we've di tor technology transition also
apply to putting all the recommended elements into place. The
set of three key elements-cyclical approach, plan hierarchy,

and organizational architecture-comprise a major innovation for
most organizations. Unless your organization has mest of these
elements already in place, we recommend you start small. Use
a single working group as a prototype. Don't immediately
establish a formal steering committee, but rather work informally
with one or two key managers who agree {0 act as sponsors.
Develop your planning and technology tranistion skills by trying
these approaches on small-scale change efforts where you can
manage the risk and limit the visibility of your mistakes. When
you are successtul, talk up the results and shu how they
support progress toward the ultimate goal, but be very careful
not o promise too much too soon. Document your lessons and
use your initial results and experience to bootstrap a larger
effort, evolving your way towards a full-fledged and systematic
approach to ongoing technology transition.

20
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Priscilla Fowier
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(412) 268-7748

To receive full copy of ICSE13 Tutorial on “Software
TechnologyTransition,” and to add your name to
a software technology transition mailing list.
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TRANSITION

STARS 91 CONFERENCE
TECHNOLOGY TRANSITION STRATEGIES

Joseph Morin
SEI

03 December 1991
(412) 268-8594
Jim@sei.cmu.edu

TrmuitioyMagsVG-1
This presentation will discuss the approach STARS is taking with respect to
technology transition. It will discuss the STARS approach to information
dissemination as well as the STARS approach to working with receptor groups
in order to accelerate the installation and adoption of megaprogramming
support products.
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TRANSITION
PRESENTATION OUTLINE

Relationship of transition to STARS Objectives.
Accelerating the paradigm shift.

Transition approach.

Transition impact.

Roles in technology transition.

Effort allocation to customer interactions.
Activity summary.

Conclusions.
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TRANSITION
STARS PROGRAM OBJECTIVES

Objective 1:
Demoanstrate the envisioned paradigm in a familiar context.

Objective 2:
Provide transition support te reduce the adoption risk in evolving to the
envisioned paradigm.

Objective 3:
Ensure the basic capabilities (process and product technologies) are available to
suppor: the envisioned paradigm.

Trasison/Maria/VC-3

paradigm shift. The program's objectives are designed to successfully transfer
technoloygy; however, they are not in themselves the activities of technology
transition. The previous speaker has outlined models of technology transition.
Now we will discuss the STARS strategy for applying those models to actual
transition activities which support the program's cbjectives. For our purposes,
the focus will be on objectives 2 and 1 in that order. Objective 3 is, for the most
part,ck.a precondition to transition activities and we will not dwell on it in this
tra

25




TRANSTTION
ELEMENTS OF A PARADIGM SHIFT

1) Characteristics of the current paradigm are clearly stated.

2) A vision of the desired paradigm exists.

3) Migration paths are defined.

4) Evolutionary and revolutionary aspects of the new paradigm are identified.

5) Technologies to support the paradigm are identified and worked into the
available technology base.

6) Constituents underst:ind potential benefits of the new paradigm.

7) Process and produ-t technologies whici support the paradigm are successfully
demonstrated.

Tomeioe/Macinr VG4
NOTES
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TRANSITION
ACCELERATING THE SHIFT

1) Paradigm comparisons in DoD, DARPA, and STARS documents.
Other documentation of identified and latent DoD needs.

2) DARPA Software Technology Strategy; STARS adaptation of
Megaprogramming Vision.

3) SWAP; SDP 2000; CARDS blueprint; SEI CMM; JLC Reuse Committee;...

4) Build on industry standards and commercial base to facilitate Evolution.
Demonstrate viability and benefit of revolutionary aspects (minimize).

5) DARPA Software programs; STARS process / reuse / technology support
thrusts; coordination among DoD software technology programs.

6) IDA cost modeling work; Cost / Benefit data from demo projects.

7) Alpha & Beta usage; TT affiliates; STARS demonstrations and lessons
learned.

Trmsice Moy VG-$

NOTES

The current paradigm and the envisioned paradigm are described in a variety
of existing or planned documents.

Migration paths are being defined by STARS and others:
DoD's Software Action Plan (SWAP);

STARS Software Development Plan (SDP) of the year 2000;
SEI's Capability Maturity Model (CMM);

etc

The emphasis is on evolutionary rather than revolutionary change.
Use of commercial standards and technologies is preferred.

The technology base is being extended to support the new paradigm
via STARS work ( discussed in the other tracks ) and via other
DoD software programs.

Cost / Benefit determinations and a base of success stories are key
factors which we are providing.
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TRANSITION AND COMMUNITY INVOLVEMENT | @
TECHNOLOGY TRANSITION APPROACH ‘ =

€T ma_ >

Point " Techinology -: i Cultural
Solutions == . Evolution : = Lo drmpacts L
\ Usage )7
J o integrated Technology @ Adoption Basrier o General Community
* ?gﬁe% r::idum * Transition Strategy Risk Reduction Adoption
« Newsietters ~ identification of @ CARDS reuse blue-
e &mm«
; - Alpha/beta .
- Bulletin Scard o or Usage o Mioaton P
- Affiiates Program
~STARS XX
® STARS Cata ® ASSET ® ASSET o Commercialzed
one dm’zn ® Paclaging interim © Demo Projects solutions
o Shetgun disTibution products - Instantiated
of STARS Point solu- sclutions
tions
Tnwemisionc! Marin/ VG4
NOTES

As you can see, part of our strategy is to apply transition principles to evolving
our transition activities. We are currently at the point of moving from point
solution transiticn activities to an integrated transition strategy under the
guidance of a transition coordinator to be appointed shortly. The initial
strategy and activity definition will be evolved through use and in light of it's
cultural impact. Dissemination of transitica lessons !carned will in itself
become a valuable transition activity supporting eventual institutionaliz.. jon.
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TRANSITION 3

STARS TRANSITION IMPACT @“iﬁ’

O | Insdugonalizaton |o
Commercialization
ASSET,
5 [Csallidcn Jo Demo Projects,
=
*_E'.‘ AfTiliates,
§ Unaerstanding alpha&beta
C ge
&) STARS'XX, | °
| Awarcnesg STARS Center
e ’fonferenc&s,
__/ Bulletin Boards,
h & Newsletters
Q Time TresieaMosNGT

NOTES

STARS transition activities are intended to move the community up
the adoption curve as quickly as possible. Different members of the
community will move up the curve at different times and rates. Not
surprisingly, activities designed to move up through higher levels are
more resource intensive than those at lower levels. This will be dealt
with in part through feedback from higher level activities into the
information base being disseminated as part of the activities
promoting Awareness and Understanding. The program will not

in and of itself carry through to institutionalization. However,

the way will be paved for commercialization as a path to
institutionalization.
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TRANSITION
ROLES IN TECHNOLOGY TRANSITION

What are the solutions? What are the problems?

Push == C:u;l

Industrial Base

Techpology
Producers
COTS & Custom

Adapted from Fowler

NOTES

This adaptation of a chart introduced in the previous talk attempts to

show the roles of STARS program participants in the transition
process.

The program itself is a producer and consumer cof technology. 1tis
also concerned with establishing the delivery vehicles and forums needed to
bring producers and consurpers together.

The primes, subs, and affiliates are a subset of the overall DoD software
industrial base with which we are concerned. They include members focused
on production, advocacy, reception, and consumption to varying degrees.
The involvement of this group and the lessons learned by this group will

be directly relevant to motivating the larger industrial base.

The Demo projects will involve the major commands which are the ultimate
consumers of the tecknology as well as the contractors and support
organizations which represent them.
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TRANSITION
TRANSITION ROLES ELABORATED >
YWHO WHAT WHY
STARS Vision, Direction, Motivation, Sponsorship
PROGRAM Resource, Forum
PRIMES Technology maturation Technology Base
& SUBs and integration
COMMERCIAL Technology production Commercialization
COUNTERPARTS  and advocacy (supply side)
& AFFILIATES
AFFILIATES Technology reception Commercialization
and consumption (demand side)
DEMO Application Adoption Barriers
PROJECTS development case "Validation™
studies

NOTES

This chart elaborates the roles just introduced to one more level of detail.
1t is not all encompassing; however, it does help associate the activities
(what) of the participants (who) with a transition objective (why).
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TRANSITION
CUSTOMER INTERACTIONS
EFFORT/SKILL/
MONEY
IZ;;V \ Information Dissemination / (many)
Primes & AfTiliates (Prime & TT)
Product Testing
(Alpha, Beta, Gamma)
N\
Application
Development
(Demo
rojects) Nar-ow
gxogls (few)
NOTES

Although there are only three application development projects,
there will be a significant number of people involved in each and as
mentioned the results will become part of the general information
distribution activities.
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TRANSITION
TT SUPPORT ACTIVITIES SUMMARY

Identify and Work with

Create Awareness and Receptor Groups

Understanding of
Megaprogramming Vision
and its Benefits

Provide Incremental Releases of
STARS Technology for Review
/ and Feedback

Collaborate with Vendors for Work with TT and Prime
Commercialization of AfTiliates for Trial Usage
Technologies Supporting
Megaprogramming

Collect and Disseminate Lessons
Learned wrt Megaprogramming

ToansitooMaoa/YG-11

NOTES
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TRANSITION
CONCLUSIONS

* STARS Transition Strategy can fulfill the program objectives.
« Transition is premised on an active feedback loop.
* Transition will not occur without your acti?e involvement:
- Maintain your status as an Information Affiliate;
- Seriously consider becoming a TT Affiliate;
- In either case, provide us feedback on the vision, the process and

product technologies, our transition acnvms, and on the cultural
impact of all of the above.

TomsiscaMorn/VG-12

NOTES
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TECHNOLOGY TRANSITION
REUSE ACQUISITION ISSUES

Robert J. Bowes

DSD Laboratories, Inc.
3 December 1991
(508) 443-9700

TECH TRANSITION!BOWESNG |
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TECHNOLOGY TRANSITION
OUTLINE

o Software Reuse - State-of-the-Practice
- Maturity Levels
- Business Practices
« Findings and Recommendations
» Lessons Learned
« Regulatory and Business Practices - Status
¢ Reuse Guidebook

o Summary

TECH TRANSITIONISOWESNG 2

Provides an overview of what issues will be covered in this presentation.
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TECHNULOGY TRANSITION
STATE-OF-THE-PRACTICE

Decision to integrate
software reuse into an
acquisition program

Business/Acquisition Technical
Policies and Procedures Environment
Barriers Major STARS Focus
» Policies * Reuse CONOPS

» Regulations * RIG
e Law + ALOAF

esson earned

- Business Practices Not
Adequately Addressed

TECH TRANSITIONIBOVEING 3

Focuses on the dual need for a set of business/acquisition policies and procedires and
an appropriate technical environment to enable integration of software reuse into the
acquisition process. Condusion: In the past, business practices have been inadequately
addressed to achieve successful integration.
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TECHNOLOGY TRANSITION
TECHNICAL VS. BUSINESS MATURITY

+ Conclusions
- Technical Maturity is Advancing; Business Maturity Lags
- Lack of Refined Business/Acquisition Policies and Procedures

- Business Support Tools (Guidebooks) Needed While Regulatory/
Business Environment Matures

TECH TRANSITION!BOWES/YG 4

Expands the theme that business practices maturity in software reuse lags far behind
the techmical advances. Also lays the groundwork for asserting the necessity for
additional work and products to improve this significant and inappropriate discrepancy.
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BUSINESS PRACTICES: FOUNDATION

TECHNOLOGY TRANSITION

FOR REUSE

REUSE PROCESS

fsstact | RerRmVE  Moaer
j N NN

RECOGNIZE CLASSIFY UNDERSTAND INTEGRATE

IDENTTFY | MANAGE [ use
TECHNOLOGY
COMPONENTS  ENVIRONMENT  REPRESENTATION
BUSINESS PRACTICES
POLICIES RESOURCES PLANNING

TECH TRANSITIONIBOWES/VG S

In a diagrammatic form, subdivides the reuse structure into the reaims of the reuse
process, technology, and non-technical business practices. The diagram is designed to
demonstrate the critical role played by business practices in establishing the foundation
to support all technical initiatives. Without adequate efforts to address these essential
underpinnings, the entire reuse structure could collzpse.
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TECHNOLOGY TRANSITION
FINDINGS AND RECOMMENDATIONS
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TECH TRANSITIONIBOWESVG 6

Expands the state-of-the-practice in reuse through use of a pictorial representation of a
number of inhibitors which have the potential to undermine the achievement of present
reuse objectives, The interior bax highlights those proposed tools that may assist in
neutralizing the inhibitors. Provides another illustration of the critical importance of
business practices i» successful reuse implementation.
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TECHNOLOGY TRANSITION
ATTITUDE/PERCEPTIONS

* Reuse Not Well Understood

» Business Practices Tools Primitive
- Focused on Individual Programs
- Few Available

- Not Disseminated

+ Non-Technical Community Finds It "Too Hard To Do"

» Technical Commuhity Frustrated by Lack of Marturity in Business/
Acquisition Policies and Procedures

TECH TRANSITION!BOWES/IVG 7

Addresses some of the organizational behavicr issues that impact reuse.

41




TECHNOLOGY TRANSITION
ACQUISITION REGULATIONS

+ Difficult to Use

- Policies, Regulations, Clauses: Poorly Crafted & Poorly Written
« Software and Technical Data Covered Together

- Separate Treatment Required

e Commercialization Not Encouraged

TECH TRANSITION/BOWES/VG &

the acquisition of software. _
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TECHNOLOGY TRANSITION
SOFTWARE RIGHTS

» Use of Software Rather Than Source of Funding Determines Rights
Ovwmership

- Most Contentious Issue Between Indunstry & Government
» Commercialization Not Encouraged
- Government Retention of Rights is First Choice
» Disti.:ction Between Software "Rights" and Copyright Not Clear

- Acquisition Personnel Focus on "Rights" Without Understanding
Copyright Implications

TECH TRANSITION/BOWESIVG 9

Describes the confusion surrounding this issue, and the difficulties in resolving aurrent
contention between industry and the Government.
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TECHNOLOGY TRANSITION
GOVERNMENT SOFTWARE RIGHTS

« OWNERSHIP: Right to Use, Disclose, Duplicate, Release in Whole or
in Part, in any Manner, for any Purpose

« COPYRIGHT: Exclusive Legal Right to Reproduce, Publish and Sell
for other than Government Use

TECH TRAMIITIONIBOWES/VG 10

Defines the terms ownership and copyright, to enhance understanding of the issues
involved in their use. Highlights the confusion that arises, since the inherent rights
specified herein often conflict.




TECHNOLOGY TRANSITION
COPYRIGHT

» Regulations Assume Contractor Will Claim Copyright Regardless of
Who Owns Software Rights

- NASA is Different
» Copyright Law for Software is Evolving

- Apple Embroiled in Suit Over Use of the "Look and Feel” of its
Windows Format

TECH TRANSITIONIBOWES/VG 11

Use of copyrights is described, and an example of current litigation is explored.
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TECHNOLOGY TRANSITION
DERIVATIVE WORKS

» Many Reuse Products Will be Derivative Works Software
« Who "Owns" the Derivative Work?
- Example:
1) Government has Ownership (Unlimited Rights) of Software
2) Developing Contractor Retains Cop}right

3) New Contractor uses Software to Create a Derivative with
Corporate Funds

4) New Ccntractor Claims Ow.ership, BUT Development Contractor
has Retained Copyright

» Result = Beginnings of a Difficult Situation

TECH TRANSITIONIBOWESIVG 12

A iurther complicatica of the ownershiy issue is addressed.
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TECHNOLOGY TRANSITION
RECOUPMENT

» Government Recovers Investment on Foreign and Commercial Sales
« Clause Interpretation Can Potentially Cause Excess Recovery
» Significant Disincentive for Commercialization and Derivative Reuse

» Government Currently Reconsidering Policy

TECH TRANSITIONIBOWES/VG 13

Highlights the difficulties in commerdializing reusable software due to recoupment, and
the potential for the Government to recover more than its original investment in
software development.
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TECHNOLOGY TRANSITION
LIABILITIES

« Liability Specter Looms in Software Reuse
« Warranties are Not the Answer

- Commercial Warranties Typically Limited to Software Itself with
no Responsibility for Consequential Damages

- Typical Government "Solution” is a Clause Absolving Government
of Damages in any Reuse Environment

o Well Documented and Maintained Software Will Make this Issue Moot

. Commercial Software Proves the Point

TECH TRANSITJON/BOWESHYG 14

Issues relating to the liability impediment are addressed.
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TECHNOLOGY TRANSITION
PATENTS

3

» Software Patents are Relatively New Phenomena
- Use is Increasing
+ Significant Disagreement on "Patentability” of Software

o Further Complications for Derivative Works

TECH TRANSITIONIBOWESVG 13

Addresses uncertainties associated with applying patent protection to software, and
inberent difficulties for future users of such software.
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TECHNOLOGY TRANSITION
LESSONS LEARNED

« Attitudes and Perceptions have Significant Impact

» Regulations, Laws, Policies Contribute to "Degree of Difficulty” and
Confusion on Software Reuse Implementation

- Formal Changes Slow to Come
« Training for Acquisition Personnel Sparse, at Best

« Limited Focused Effort to Improve Business Policies and Procedures

TECH TRANSITIONBOWES/IVG 16

Addresses some of the lessons learned with respect to each of the impediments
previcusly cutlined, based on our work to date, A subset of these is described, with
subsequent recocamendztions to support corrections/improvements.
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TECHNOLOGY TRANSITION
RECOMMENDATIONS

* Reuse Business Training Needed
- Development of Guidance for Executives, Managers, Workers
* Regulations should Provide more Focused Discussion of Software

- Industry Involvement Necessary to Refocus Properly
- Readability Enhancement Required

« Contractor Retention of Software Rights and Copyright should be
First Preference

- Retention Period should be Sufficient to Encourage
Investment/Commercialization

TECH TRANSITIONIBOWES/VG I7

Discusses issues pertaining to training, modification of regulations, and contractor
retention of rights and copyrights.
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TECHNOLOGY TRANSITION
RECOMMENDATIONS

» Develop Methodologies/Incentives to Encourage Derivative Works

(Reuse) :
- Improve Use of Licensing, Royalties, Award and Incentive Fees
- Develop Tools (Guidebooks) for Acquisition Personnel
- Create a "Win/Win” Environment for Original Software Developers
and Reusers
» Encourage Reuse by Lessening Recoupment Burden
- Proposed Changes (25 Oct 91 Federal Register) are Steps in Right
Direction
- Develop Tools for Acquisition Personnel
» Minimize "Liability Issues" Paranoia through Training
- Integrate into Guidebook

TECH TRANSITIONIEQWES/VG 18

Discusses means of stinulating reuse,




TECHNOLOGY TRANSITION
RECOMMENDATIONS

» Business Practices must Contend with Evolving Software Patent
Practices

- Potential for Chaos Exists without Training Foundation for
Acquisition Personnel

» Commitment to Software Business Practices is Continuing Need

- Establish Permanent Focal Point as Champion

TECH TRANSITIONIBOWESIVG 19

Highlights some critical issues pertaining to business practices.
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TECHNOLOGY TRANSITION
STATUS

« FAR Part 27 Remains an Interim Rule

- Section 834 Senate Defense Authorization Bill Seeks DoD-Industry
Committee :

« Recoupment Policy Under Review Within DoD
- Oct '91 Revision Out for Comment

« Pronosed S1581 Would Provide Copyright Protection for Software
Produced by Government Employees

- Mixed Reviews to Date

TECH TRANSITIONIBOWESIVG 20

After noting areas of concern, lessons learned, and appropriate recommendations, we
provide the axrrent status of regulatory initiatives.
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TECHNOLOGY TRANSITION
GUIDEBOOK FOR REUSE

* Addresses Reuse Concepts aud Strategies from Perspective of the
Acquisition Cycle

Program Phases/Mil nes from !
P\
Oemonsirahon Oeveiopment
Approval Approval
E Prase | i Plwase v
E Demonsiranon E P On s
Sotearon | Vaidatn Devioomere [ | Devlorment Supoon
* Reuse Considerations Integrated into:
Requirements Definition Acquisition Strategies
Concept Studies and Validations Source Selection Evaluations
System Development, Production, RFPs/Clauses
Deployment, Maintenance/Support Contracts/Specifications/Work
Statements
TECH TRANSITIONIBOWESIVG 21

We have established a basis for identifying key voids in business practices issues,
Consequently, in order to support software reuse objectives, we describe our ongoing
work aimed toward developing a guidebook to address the needs of high-level
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TECHNOLOGY TRANSITION
SUMMARY

e Continue to Support/Press for Regulatory Change
- Provide Incentives to Industry and Government
e Guidebooks for Reuse

- Acquisition/Business Processes and Contract Language
- Executive, Managerial, Working Level

» Training and Support to Personnel and Individual Projects

TECH TRANSITION:BOWESANG 2

Recaps importance of addressing key business practices issues, in order to ensure future
success of reuse initiatives.
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STARS ‘91
STARS DEMONSTRATION PROJECTS

DanBurton

Software Engineering Institute
4 December 1991

(412) 268-6833
dburton@seicmu.edu

In earlier presehtations, STARS demonstration projects have besn mentioned. This presentation pro-
vides a more in-depth look at STARS demonstration projects.
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STARS Demonstration Projects
OVERVIEW

Motivat.on
What
How

Status

I’} talk about why STARS is doing demonstration projects; what we see as demonstration projects;
how we plan to identify, select, and run the demonstration projects; and where we are in this process
today.
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STARS DPemcnstration Projects
Motivation

Show the value of Megaprogramming: a
Process-driven,
Domain-specific Reuse-based,
Technology-suppoﬂed,
Collaborative Development

software engineering paradigm on DoD systems

Detousrizcn, Provec, By VG

As you have seen from earlier presentations, STARS’ vision is that megaprogramming is an emerging
new software engineering paradigm and that the STARS’ mission is to accelerate the adoption of mega-
programming concepts and technologies within the DOD community. The strategy STARS has adopted
to achieve this mission is threefold: ensure the basic technologies and capabilities are availabie to sup-
port employing the megaprogramming paradigm, show that the megaprogramming paradigm can be
used successfully on DOD systems, and to provide transition support to reduce the risks of adopting the
megaprogrammir g paradigm.

The demonstration projects primarily support the second part cf this st ategy by applying the megapro-
grammirg paradigm to some actual DOD systems.
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STARS Demonstration Projects
Motivation

Reduce adoption risks in DoD’s evolution to Megaprogramming
software engineering paradigm through:

* case studies of success stories
» lessons leamed

» quantification of benefits

The demonstration projects also suppart the third part of the stratzgy by providing the opportunity to
docurment with case studies the application of the megaprogramming approach to scme actual DOD
systems, collect lessons learned in transitioning to and applying megaprogramming, and quantify some
of the benefits of using the megaprogramming approach.
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STARS Demonstration Projects
Motivation

Support the maturation of capabilities needed to support
Megaprogramming paradigm

« understand issues of transition to megaprogramming approach
+ feedback from demonstration projects L d to refine capabilities
+ “tested” commercial technology base

Despcmarrancn. Prowen; BeroasV GS

The demonstration projects also support the first part of the strategy by providing an opportunity to test
muny of the megaprogramming technologies in the context of a real DOD application. The feedback
provided by the demonstration projects will help in refining these technologies and tools so that more
mature capabilities will be available.
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STARS Demonstration
What

Demonstration Projects:

« Scftware intensive

+ Process-driven, Domain-specific Reuse-based, Technology-supported
software paradigm -

+ Actual DoD system or subsystem
» Developed by Govt/Contractor, not STARS program
« Use STARS technology

Our goal is to demonstrate the value of the megaprogramming paradigm on actual DOD systems. In
order to have a credible demonstration and to understand the transition issues, the actual developer
needs to be separate from the STARS program. It could be an in-house govemment organization or
DOD contractor. Over the last couple of years, the STARS program has developed technologies and
capabilities to specifically support the megaprogramming paradigm. Most of these capabilites will be
embodied in a Software Engineering Environment (SEE) that each STARS Prime contractor is assem-
bling. These SEEs and other STARS developed technologies will be used in the demonstration
projects.
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STARS Demonstration
What

STARS technical work on
process, reuse, technolo-
gy cupport, collaborative
development

Commercial
Counterparts

STARS Demonstration

support team
&
Demonstration Project

This chart shows some of the relationships involved in putting together the SEE that will be used in the
demonstration projects. Each STARS Prime contractor has a commerical counterpart that will supply
the basic underlying framework for the SEE. Most of the tools integrated with the SEE will be provided
by commercial CASE tool vendors. STARS will provide some special purpose tools and integrate all
the pieces to provide and integrated SEE for each demonstration project to use.
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STARS Demonstration Projects
How

Select “appropriate” DoD projects (3)

Prepare projects to use Megaprogramming concerts and
technologies

Develop system using Megaprogramming approach

Capture, analyze, and publicize results

[ Proyeca/Bumn/'VGE

The overall process for doing the demonstration projects is outlined here: selecting appropriate
projects, preparing each project for the demonstration, developing the demonstration project applica-
tion, and capurring the results.The next chart shows a timeline for these activities and the steps are
described in the following slides.
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STARS Demonstration Projects

D TIME LINE

Seiection Critena

Potential Programs

Select

Tailor SEE, process?l & reuse assets

T

Prepare project

Develop application

Capture, analyze, and publicize

O!(QO OClQi @l 92 0!93 Oclg4 OCl:.s..... OCtQL

Progezs/Deren/VOS
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STARS Demonstration Projects
How

Created Demonstration Joint Activity Group (DJAG)

Representatives from:
+ STARS program
+ STARS Prime contractors
» Services

Responsible for:
« selecting and recommending demonstration projects
» developing a concept of operations for the demonstration process
* monitoring the demonstration projects
 reporting on the results of the demonstration projects

Dumosspascn Proyess/Berxa/V G10

In order to plan, select, and oversee the demonstration projects, a working group (DJAG) with repre-
sentatives from the STARS program, STARS Prime contractors, and the Services was formed. The
DJAG is responsible for doing the project selection activites, doing the high level program planning
for the demonstraton projects, monitoring the demonstration projects as they are conducted, and
reporting on the results of demonstration projects.
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STARS Demonstration Projects
How

“Ideal” projects:
« size sufficient to be valid demonstration
» schedule compatible with STARS
« organization/management receptive to change
» willing and able to utilize new technolocy and processes
» domain appropriate for architecture-based reuse
* reuse assets exist or can be obtained
+ organization has software process awareness
» security classification won't get in way
+ Ada

Demonsnecn Pregecn, BerwaV'Gl 1

We are currently in the process of identifying candidate demonstration projects. These are some of the
traits of the “ideal” demonstration project.

A project should be large enough that programming-in-the-large is demonstrated. We are locking for
projects that would require in the range of 16 to 20 software engineers over a 24 month period.

The schedule for the project must be compatible with ours. The developing organization must be able to
interact with STARS beginning early in FY93 to get prepared for applying the megaprogramming par-
adigm to the project. The demonstration project development should begin early in FY94 and complete
by early FY96.

Adopting the megaprogramming paradigm will require a cultural change in the development organiza-
tion that can only effectively take place if that organization fully supports the change. Included in this
change is the adopton of the SEE supplied by the STARS Prime associated with the demonstration
project.

Domain-specific reuse is a key element of the megaprogramming paradigm, so the demonstration
project must be in 2 domain appropriate for domain-specific reuse and 2 set of domain-specific reusable
assets should be available to use in the demonstration project.

Another key component of the megaprogramming paradigm is software process. The develpment orga-
nization should have a process awareness and a documented software process.

One of the major goals of these demonstration projects is to provide success stories of adopting and
using the megaprogramming paradigm on acmal DOD applications. Therefore, we want to work with
projects that can ailow the results to be made available openly and that will be able to tatk about their
experiences openly.

The project should be an Ada project.

67




STARS Demonstration Projects
How

Prepare project:
» Establish organization baseline
» Educate project personnel in Megaprogramming concepts
» Enhance project process to incorporate reuse
» Instantiate tailored SEE for project
* Incorporate reuse assets into SEE
» Incorporate project processes into SEE
« Train project personnel on SEE, process. and reuse mechanisms
» Pilot developments

When a “promising” project has been identified, we will then see if we can form a partership with that
project to “craft” a demonstration project that meets both STARS” and the project’s objectives. Once a
partnership has been formed, STARS will then begin preparing the project to adopt the megaprogram-
ming paradigm. The initial steps of this phas= will be to educate the development organizaticn person-
nel in megaprogramming concepts and to baseline the development organization in terms of process
maturity, productivity, and quality. After undsrstanding the development organization’s software pro-
cess and supporting tools, STARS will work with the development organization to incorporate reuse
into their software process and to determine the tool suitz needed in their SEE. The SEE will then be
as. “mbled, the modified software processes will installed in the SEE, the reuse assets incorporated in
the SEE, and integration testing performed on the SEE. Develcpment organization personnel will be
trained in the use of the SEE, process, and reuse mechanisms. The develpment organizaticn may then
do some smnall pilot projects to refine their software process before starting the demonstration project.
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STARS Demonstration Projects L
How

Develop application using Megaprogramming approach:
* Project uses Megaprogramming concepts supported by STARS
technology to develop system

» STARS provides assistance and monitors:
- provide on-site supoort
- gather and analyze data on usage
- refine SEE, process, and reuse mechanisms
- leverage lessons leamed across projects

As the development organization works on the demonstraton project, the STARS Prime associated with
the demonstration project will provide on-site support to the development organization and monitor
how the project’s usage of the megaprogramming paradigm is going. The STARS Prime may assist the
development organization to refine their processes and may tune the SEE to better support the demon-
stration project. As things are leamned in one demonstration project that may benefit others, they will be
spread to the other p™jects.
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STARS Demonstration Projects
How

_A'a-../

Capture, analyze, and publicize:
« QGather data from demonstration projects
« Determine impact/benefits of Megaprogramming approach

» Compile lessons leamed about transxtlomng to and applying
Megaprogramming concepts

« Disseminate results to community

Denensumman Propecy/Sumon/VG14

Befare, during, and afterwards data will be collected from the development organization for the demon-
stration project. During the demonstration project this data will be used to determine how well the
megaprogramming paradigm is working and to make mid-course corrections if necessary. At the com-
pletion of the demonstration projects, the information will be compiled into lessons learned about tran-
sitioning to and applying the megaprogramming paradigm, and to determire the irmpact of using the
megaprogramming paradigm. These will be put into reports that will be made available to the DOD
community.

70




STARS Demonstration Projects

Status

Initial draft on selection plan
Identifying candidate projects through Services
Beginning to explore partnerships

Developing demonstration plan

Demonsmxnan Proyect, Bamos/V GLS

The DJAG is currently concentrating on project selection. We have initiated activities with each of the
Services to identify good candidate projects and expect to finish this activity by the end of this fiscal
year with agreements for three demonstration projects. In parallel to this, we are developing an overall
plan for the demonstration process that will define the demonstration process, identfy the data to be
collected during the demonstration projects, and describe how the data will be anzlyzed and reported.
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STARS Demonstration Projects

Status

Points of contact for Demonstration Projects:

Dan Burton DJAG Chair
(421) 268-6833
dburton@sei.cmu.edu

Capt Becky Abraham DJAG Deputy Chair
(703) 9634456
abraham@ajpo.sei.cmu.edu

Dancesno® Proecs/Barum/V Gl
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MEGAPROGRAMMING ADOPTION RISKS AND
STRATEGY DI5CUSSION
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§ Dersmber 1991
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Good marrng, I am Dr Jerry Pixton from the Unisys STARS Program. [ am curreatly a Resident Affiliate
at the Sofrware Engineering Insttute working on software process acquisitor.

s

RS (it




e

TRANSITION >\
ixros: <>

The purpose of this session is:

+  to identify potential adoption risks for
Megrprogrammirg and,

« 1o discuss strategies t1at will recnce that risk.

B e B e s S i Y D

This session is designed to enlist your help in locking for poteatial barriers to the adoption of the
Megaprogramming paradigm.

And 10 start some discussion of possible carrective methods that might be used for risk reducticn.
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TRANSITION ‘@
FORMAT OF SESSION \&
+ Reuse
Carrent strategy
Discussion of adoption risks
o Process
Current strategy

Discussion of adoption risks

+ Software Engineering Eavironment
Current strategy
Discussion of adoption risks

R

The format to be used in this session is slightly different than other sessions. What I am going to do is
break our 45 minutes (of briefing and questions) into 3 segments. Each segment (reuse, process and
eovironment) will start with 2 brief introduction of the current approach that STARS is following in this
pardcular technical ransfer area. Then, I will moderate an 8 minute discussion period oo other risks that
the audience thinks are important and solicit some methods to reduce that risk. The discussion will be
recorded in cutline form as we go along. We will repeat this for each of the 3 segments. Following that,
there will be a few minmtes to discuss any issues thag did not fit into these 3 areas.
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TECHNOLOGY TRANSITION
STRATEGIC PLAN FOR TRANSITION

>

Point ) Technolugy - °0 Cutugal | Clastity UBM};
Solutions IC:> Evolution ~ dmpact -~ {E - Vization S
o Prototypes 9 o Sxxesstyl demonstr-
* Adhoc soludons dons in realwond
* Standalone capabiiibes o Scalable sclutons o Guidefines . ?rmmm imosce
o Common intertaces ® Cost benef sate-cl-the-pracce
- Muttipie solubens for ® Praxcess and acquzition o Commercalzaton
fiexs ity changes
® Integraton with other ® Acopton nsk reduction
Gpatuitbes o Mygradoa ~aths

/ Aaclroec ‘ 'Z—-f?;/.’?'—’é&,{‘ ’ '

You will see this template, of the four transition steps that STARS is usi. 3 10 introduce new ideas into an
organization's software development environment, on each of the 3 approaches that I explain. The template
represents stages of maturity for the ingoduction of new methods into an organization. On the left, the pew ideas
are being prototyped in an ad hoc, limited manner. As you decide that this is a good method that deserves wider
use, you start to mamre the method by evolving the supporting technology and by managing the organizagdonal
change caunsed by the introduction of the new method. This is an iterative cycle, of technology evolation and
caltural change, which may take several rounds before the method becomes widely accepted by the
crgamzaton. Once this acceprance occurs, the method becomes institptionalized with a broad base of usage.
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TECHNOLOGY TRANSITION
STARS REUSE APPROACH

Point Technology ‘Cultural - " Mebtutenal. S
Solutions :> Evolution r " impact O - lraton Lo

& STARS sporsored ) ® Successhil cemon-
pretctyoe hibranes stragsons of coman~

- CAMP specic reuse on real

—a @ Open archzecture o Early reuse guidelines DoC progams
- RAPID framewoark for Libranes o Reuse concest of o Commernal tech-
e Inal STARS ® 2nd generaton STARS operanon noicgy o suppont
Repasitory libranes o Reuse processes reuse
o Capability lo excharnge o Caa 1
assets acrass jibranes mem%'m
® Integration with SEEs o Reuse adogbon
® Processes and tools hanciook
suDOn asset creaton, e Gudelines on imtegrat-
ublzaoon ane ing reuse 2o overal
management wiy ot dog Dusiness
¢ Tadored sottware
deveicoreert pian
o CARCS reuse
“Suepnnts®
o Analyzerudixe
Success stones and
lessors leamed
Tochnaingy Lasmment PusenVGS
S eI IS (ot SN IR AT 2R W DKL AN L0, QUBE B 1% A S, S AR T o R 8

For the STARS Reuse area, the approach (o technology transfer that is being taken consists of starung with
protorype reuse librar: ss, such as CAMP and RAPD, and the inital STARS repository technology. This is being
evolved 110 2nd generation reuse libraries build around an open architscture {ramework so that organizations
can implement libraries on multiple platforms. These libraries will be integrated into their environments.
Processcs are being developed to help organizations manage reusable assets.

The cultural impact is being reduced by the early inroduction of the concept of software component reuse with
guidelines on how a company can develop reusat ‘e assets as a business strategy. Changes to acquisiion policy
are necessary to eccourage this trend. Blueprints for rease libraries ar= being developed, ¢.3., by CAPDS, and
success stories, of the benefits to projects of doing reuse, are being publicized.

The STARS effent will measure the benefits of reusable assets as a business stategy during the 3 demonstration

projects, starting i October 1993. This will be followed by commercialization of this technoiogy for wide
spread use.
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TRANSITION
REUSE ADOPTION RISKS?
“DutsemyPampy V-4

’I
Now we have about 8 minutes fcr discession of some areas that you feel are important adoption risks for us to *
consicer. I will moderate the discussion.

Some potential risks are included bere, as samples, o give you some ideas for discussion:
« Acquisition policy (benefit from reusing, shift to manage families ot systems)

« Investments in applicasion domain rrchitectares and components

« Change Management

« Dichotomy of community consensus on architecture vs company compesitive advantage
« Lack of reuse base and practical experience

» Lack of market size
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TECHNOLOGY TRANSITION
STARS PROCESS APPROACH

e

Point ~ b anclogy Cuitural - - = ersf:umcml- jq
Solutions Zeolution - . lmpact-’ L e izatisn 2

-

» Concest protony == U ® Successiul demon-
@ ienzly and docu- Strabons cf procassy

defintien and man-

ment exderence- o Lbrary of fundamental » Guidelines and technug agerment oa Dol
ested sTware ptoc&m for process definrson and projects
joliton : ® Capatility to compese a measurement o Commersial
& Srocecs modeding $Ot*w; @ process from ® Guidelines for talonng technaiogy for
S0er TS reusaoie process asse’s Mm”gﬁ:dam process cefinion
¢ Process enaction ® Casadility to guide and eveiopment o Integrated SIE
@penmens SuF DO the Dertorm- and acguisibien pohcy support for process
ance and measyrement o |dertdy and publicize management
ot a defined process cost benefit Models
for process-driven
development
Teclhoiogy Trnainen) Pecaon/VG?

lhemhnolognnsfuappxmchfmmmwdmmcwo:kthanthoftmengineeﬁng Instmte and
others have dore o identify and document experience-tested software processes. Also, various process modeling

andp:mssmasnmment:xpaimennhavebemmuduaed,mchasmeAmadiapmjectaubeUnivasiryof
Southern California.

This base is being evolved by STARS to construct a Process Asset Library of experience-tested software
pmcessm.Hccapabﬂitywmbepmsmtwsuppmmmnmmtandpafomancemalyﬁsofm
canpcnen&mswiﬂprwidcsxppmfmeMyampsaSmﬁsﬁmleoesCmmlofwﬁwatm :

The Process Asset Library will eventually have the capability 0 compose new software processes from reusable
FrOCcEsS assets.

S'mcetm‘sisamlan‘venewmbjeafcrindmu-y(meSofrwa:eEnginea'inngcssGmupisxhedosstconccpt
today), guidelines and techaiques for process definition, tailoring, measurement and management will be
developed 10 aid businesses in improving their software development processes.

The cost benefiss of process~driven development will be determined during the demonstration projects.
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TECHNOLOGY TRANSITION
PROCESS ADOPTION RISKS?

Sechvsiogy Trammmon, Paan/VG3

THEIE e em PN Ll BRRE L TY L e 'h-‘ii’t-‘r: s N
Some potential risks are includ=d here, as samples. to give you some ideas for discussion:
» How do process engineers appear, get trained and operate in organizations?

« How do we preveat process engineers from appearing as excess staff, like Configuration Management and Quality
Assurance have been treat:d in past?

« DoD STD 2167A is document driven vice process driven. Will it get in the way, like it has for paralle]l development
in "builds” or Ada?

+ How manurity do organizations need to be before benefiting?
« Increased investnent in training and education
« Lack of Policies (e.g., metrics...)

« Can we take the concept of process metrics (which industry has been struggling with for some time) and expand it
into the next generation concept of process definition with antomated measurements?
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TECBNOLOGY TRANSITION
STARS SEE APPROACH

<

Point ! Technalogy - - Cultural f 1:: *IﬁSﬁtUmm’J- =
Solutions ’ =g g Evolution - Impact” | . zation oy
o Framework-based © Successhul
SEE lest-becs g.emons:ntcn ot
® Protoryve o Scalable open ® Guidelines and approach
wrinrraton models Ircutecture teenniques for ecending © Commersal tachnok
® Tool porsabiity Core servicEs . ogy for inctantating
apenments across @ Guxdetines for adopling/ framework-based
muitpie framework- tasionng Seks to apphca- SEts
based SZis Son domamy/progects o Frameworks as
o Evaiuate tool-to-tool @ Identty and publicze cost par of commersai
interoperabiily benefts of framework- plattorm
® Inmegration cf process based approach
and reuse mechansms
® Explore framework-
to-frame.vork
interoperatiity

L R A A SISO I ATl A O R SN T R A I R I S R B R

Work on prototype frameworks and initial information models are being expanded to open architectures which
will allow environmeats to be sized to the project and for tools (0 be moved from one environment 10 another.
Thuis is the delivery vehicle for the process and reuse technology. For the first time, process and reqse aspects
will be integrated into the environment.

Guidelines will be produced so that businesses can adapt, and tailor, the Software Engineering Environment for

their applicaron domains and projects. Another important culural impact area to be addressed is how o caprure
legacy processes, from your orgznization, into the new environment. Guidelines will be developed on successful
ways 1o do this. 4

Commerdial components will be used, by the Commercial Counterparts, to develop the environment. Successful
demonstration of framework-based environmenis will aid in their commercial acceptance.
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TECHNOLOGY TRANSITION
SEE ADOPTION RISKS?

Y F e - I o AR R T R e s LA e

Some poteatial risks are included bere to give you some ideas for discussion:
« How will legacy tools, which represent investments still on the books, be included in the new environment?

« The levels of investment in software tools has never been very high considering the complexity of the task.
Other complex tasks, such as mechanical design (which have been automared using Computer Aided Design)
and chop floor wooling (which have been automated using numerical control), have seen large investnents

becanse management perceives that the job can be done more cost effective. How can this perception be changed
for software?
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TECHNOLOGY TRANSITION
MEGAPROGRAMMING ADOPTION RISKS?

Tucimaiogy I.emment Pewn V511

TR R EN  o Se  2  e re st . AW L T Tt S Sty gk -

1 realize that the three areas, of reuse, process and environment, that we have discussed might not have been
suffizient 10r you to discuss scme other aspects. Are there any cther barriers or adoption risks associated with
Megaprogramming that you want to mention?

For example:

+ Are there cother activities going on that could help, or accelerate, the adoption of Megaprogramming?

- Temoanstration projects?

+ Technology transfer?
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TECHNOLOGY TRANSITION
ADOPTICN RISKS SUMMARY

e An approach has been described for each of the 3 STARS technoloygy
areas (reuse, process, and environment)

e Through group discussions, we have identified other potential adoption
risks areas

o This additional insight will greatly assist STARS in reducing the
adoption risks for Megaprogramming

Technology Trevciman/Piae/VG 12

Anappluachwmbgyuwxsferhzbeendmibedforqchbfme3 STARS technology areas (reuse,
process and environment). Through group discussions, we have identified other potential adoption risks
areas. This additional insight will greatly assist STARS in redncing the adoption risks for
Megaprogramming.

The discussion can continoe during the breaks with all of us, or at 3 later time,

Thank you for your ideas, For further informarion, cootact:

Dr. Jerry R. Pixuon, 412-268-3656, jpixton@seicmu.edu
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TECHNOLOGY TRANSITION
REUSE ADOPTION RISKS?

Acquisition policy (benefit from reusing, shift to manage families of
systems)

Investments in application domain architectvres and components
Change Management

Dichotomy of cominunity consensus on architecture versus company
competitive advantage

Lack of reuse base and practical experience
Lack of market size

Technaiogy Trananen/Peton VG 1)
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TECBNOLOGY TRANSITION
PROCESS ADOPTION RISKS?

How do process engineers appear, get trained and operate in
organizations?

How do we prevent process engineers from appearing as excess staff,
like Configuration Management and Quality Assurance have been
treated in past?

DoD-STD-2167A is document driven vice process driven. Will it get in
the way, like it has for parallel development in “builds” or Ada?

How mature do organizations need to be before benefiting?
Increased investment in training and education
Lack of Policies (e.g., metrics . . .)

Can we take the concept of process metrics (which industry has been
struggling with for some time) and expand it into the next generation
concept of process definition with automated measurements?

Tactnoiop TrensanPomn/VG 14
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TECHBNOLOGY TRANSITION
: { " ) SEE ADOPTION RISKS?
{ _
3
é‘ o How will legacy tools, which represent investments still on the books,
¥ be included in the new environment?
% ¢ The levels of investment in software tools has never been very high
E considering the complexity of the task. Other complex tasks, such as
mechanical design (which have been automated using Computer Aided
f Design) and shop floor tooling (which have been automated using
i numerical control), have been large investments because management
¢ perceives that the job can be done more cost effective. How can this
; preception be changed for software?
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TECHNOLOGY TRANSITION
MEGAPROGRAMMING ADOPTION RISKS?

o Are there other activities going on that could help, or accelerate, the
adoption of Megaprogramming?

+ Demonstration projects?
o Technology transfer?

Technoiogy Trarention/Praen/VG 16
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Hans Polzer

Unisys Defense Systems, Inc.

3 December 1991
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CARDS REUSE BLUEPRINT
OVERVIEW

Blueprint concept

CARDS network structure
Rense adoption handbooks
Technology transfer initiatives
Summary

CARDS Rewse Biwcyrims!Polteer/VT2

This presentation discusses the blueprint for domain-specific reuse being developed by the CARDS (Central Archive
for Reusable Defense Saftware) program under the purview of the USAF Electronic Systems Division (ESD) and the
STARS program. We will discuss the concept of the “knowledge blneprint” for reuse; the physical structure of the
prototype reuse library that serves as a base for validation of the blueprint; the set of reuse adoption handbooks that
form the heart of the blueprint; the other technology transfer initiatives being undertaken by CARDS; and, finally, a
sammary of the CARDS blueprint.




CARDS REUSE BLUEPRINT
THE BLUEPRINT

CARDS is responsible for production of a blueprint for domain specific
reuse

This blueprint

o Is a plan of action for instituting domain specific reuse into an
organization

e Is constructed as a “profile,” organizing the information and
referencing other documents for the detail

» Contains instructions on tailoring general processes and environments
for use in a domain specific reuse oriented environment

e Is to be transferred to a variety of programs to start them into domain
specific reuse with limited initial investment

O The primary mission of CARDS is to develop a “knowledge blueprint” for domain-specific reuse.
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CARDS REUSE BLUEPRINT
BLUEPRINT CONCEPT {3
%
|
Franchise Plan
I I |
Fducason
Iibnzy Policies and Procedures Direction Level Handbook Training Plan
Acquisiicn Handbook
Library User's Guide Engineer’s Handbook
Domain Model Documeat Cumponent Developer’s and Tool ” } @
Technical Concept Document Verdor’s Handbook
System Eagineer’s Course
Manager’s Course
CARDS Raxx Bincgvas Poioer(V4
CARDS has three main goals

o Develop a prototype library for the command center domain as a testbed for the rense concepts
o Develop a “knowledge bloeprint” for domain-specific rense
o Develop a training pian 0 teach domain-specific reuse to others

The prototype Library work is developing a set of documeats that describe the process of setting up and populating
this Lbrary. These documents can be used by others mtexested in setting up domain-specific reuse libraries.

The knowledge blueprint is made up of documents describing the whole process of imtroducing and making effective
use of domain-specific reuse.
The training portion of the project is explicitly tasked with teaching domam-specific reuse to others.
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CARDS REUSE BLUEPRINT
BLUEPRPINT EVOLUTION

Comnas
Sadetrg
Teacneesogy
Tearwser
Crner Comrmand Cerver
Progmams
Other Prograems CARDS Aacm Blweprina/ Polsar(VGS

The blueprint is based on results from the reuse research community, including work done by STARS, RIG
(Reuse library Interoperability Group), universities, etc. These initial concepts have been used in setting up a
prototype domain-specific library for Command Centers. Through interaction among the blueprint developers, the
prototype library, and the command senter program at ESD, the blueprint is refined. The rototype library is

reaching out 10 other command center programs in order to achieve a conseasus on the structure and contents of a
command center reuse library.

A main goal of the bloeprint is to transfer the technology learned via its development into other programs.
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CARDS REUSE BLUEPRINT
CARDS NETWORK STRUCTURE

7

O

CARDS Racue Blncproct/ Poleer(VG6

o Central library management and maintenance site in Farrmont, WV

o Four initial remote access sites, accessing the library via Internet

0 Can be extended to more sites as desired; additional trial nsers for the command center reuse library are solicited
0 Access to library is identical at all sites

o Places access to library at the fingertips of the command center developers

o Cooperating with ASSET library in experiments on library component interchange and interoperability
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CARDS REUSE BLUEPRINT
REUSE ADOPTION HANDBOOKS

Blueprint is to be packaged as a series of reuse adoption handbooks
o Modeled after SEI Ada Adoption Handbook

¢ Addresses the Needs of various blueprint user communities
- Direction level staff '
— SPO legal, contracting, program management
— SPO engineers and system houses

-~ Component developers (industry and government) & reuse and
process tool providers

CAPLS Rewx Bhwcprin) PonerVG7

The heart of the knowledge blueprint for domain-spedific rense is a series of Reuse Adoption Handbooks. They are
modeled after the Ada Adoption Handbook produced by Carnegie Mellon University’s Software Engineering
Institute. .

In order for reuse to become widespread, various groups of people will have 10 be convinced of its advantages and
tanghi how to implement it. These handbooks will address the issues from the perspective of

o Direction level staff, who overses many programs

o Conrracting and program management personnel, who will be issning RFP’s for spedific programs

o Engmeers who will be performing contracts mvolving reuse

o Component developers, who will develop assets that will be reused, and

o Tool vendors, who will provide software tools to aid the reuse process.
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CARDS REUSE BLUEPRINT
HANDBOOK CONTENTS

Blueprint subject areas addressed across the handbooks are:

e Process—drives all other aspects of the blueprint: how the process
affects each level

o Acquisition —system acquisidon rules that have significant effect on
reuse

o Benefits — investment costs and expected return on investment for
reuse fcr each level

¢ Training—what training is required for this level to effect a reuse
program

e Security— protection of secure components in the recommended reuse
environment

e Consensus— cbtaining multi-organizational consensas on domain
models

CARDS Raon Bhupront/ Poizer( VG

There are several issues that cut acyoss several of the different categories of people mvolved with reuse, and will
thas be addressed in several of the Handbooks.

o0 Process—affects all categories
0 Acquisition —direction, acquisition, ano engineers are all affected by rules that encourage or discourage reuse
o0 Benefits—all categories need to know, “What’s in 1t for me?”

o Security~—diraction level and program managers want to be assured their programs are secure; engineers and tool
vendors have 1o know how to easure the security

o Consensus—all those involved must reach consensus on reuse
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CARDS REUSE BLUEPRINT
DIRECTION LEVEL HANDBCOK

Direction level staif: those with responsibility for multiple programs in an
application domain

Handbook enables direction level staff to make intelligent decisions on
whether and how to implement reuse in their domains

¢ Explains domain specific reuse in direction level terms
e Explains costs and benefits ‘
¢ Provides question/answer format to enable them to get started in reuse

¢ Provides guidance of how reuse and rapid prototyping could be used to
assist in definitizing user requirements

CARDS Resom Binegywas Pots(VCS

The direction Ievel hand>ook addresses reuse issaes from the perspective of people who oversee many programs.
They are in a position to foster reuse and also stand to0 gain a lot with the adoption of rense. A smgle program,
because of the addeu w«xpense and aggravation, may resist developing components that can be used by other
programs, but a director can see the cverall benefits across programs.
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CARDS REUSE BLUEPRINT
ACQUISITION HANDBOOX

S A MR R At
5 A

Enables DoD personnel to structure RFPs and contracts te facilitate
re: and provide overall cost-savings and quality increases for DoD

e

¢ Builds on and extends STARS task in acquisition issues ¢

Directly addresses contracting/licersing guidance

Identifies incentives to motivate rease

Provides guidance in constructing RFPs so as not to preclude reuse
and in evaluating RFPs and contract performance with reuse in mind

Explains costs and benefits frcm a single program life-cycle perspective

Training ciasses available for DoD and contractor personnel

CARDS Rewse Bhuaprint/ Pobar(VG10

Many current RFPs are structured 1o acdvely discourage reas2. This handbook will explain why reuse is beneficial 10
a single program and how to write RFPs that encourage the contractor to adopt reuse.
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% | CARDS REUSE BLUEPRINT
% ENGINEER’S HANDEOOK
i

Enables contractor and DoD personnel to urderstard how to create and
evolve high-quality, lower cost systems by e':ploying reuse

: » Recasts STARS reuse CONCPS in terms for the engineer

¢ Guides DoD and contractor in definitizi;:g requirements through
reuse-based rapid prototyping

¢ Guides DoD and contractor in utilizing r2usable assets to compose
systems

Builds on STARS reuse processes to prov'.ie guidance on integrating
reuse and domain-specific concerns into the development process

¢ Training classes available for DoD and ceatractor personnel

e sttt SR ek ke A Dk S S

CARDS Ramsr Bisagrons Foivy(VG 11
1 5 . . .
- "3 The engineers who are actaally carrying out system development are vital to the success of reuse; their passive

b res:stance or lack of understanding could sabotage the possibility of successful reuse. This handbook explains the
g concepts and mechanisms for ~euse adoption by the system devels .75 across the entire life-cycle, from requirements
A; definition through prototype to delivered system and maintenam.

Mrp—g-svmmwr o e T e
.
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# CARDS REUSE BLUEPRINT
COMPONENT AND TOOL HANDBOOK

. R TR RS T TRV

Enables component developers and tool vendors to understand how to
create reusable components and tools for reuse

J e

e Guidance for developing reusable components

o Specifies requirements for tcols to support reuse-based system
development and maintenance

oS v g

o Explains incentives for developing these components and tools

Sk Akt oo dd Lor
L T

CARDS Rasss Bhacyrow/ Poitsr(VG12

For rense 10 be saccessful, commercdial reusable components and software tools that assist reuse will have to be

readily available for purchase. This handbook informs potential vendors of the needs and the benefits to them of
meeting those needs.
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CARDS REUSE BLUEPRINT
SUPPORTS ASPECTS OF TT MODEL

s | Instirudonalizadon | @
[

Executive level and acquisition
handbooks ecabls removal of
non-technical barriers to reuse

Eogineer’s Handbook faclirazes installation
and utlization of reusable assets

Adoption Handbooks for executives, PMs,
legal and conmacting sraff, and system
engineering staff explain reuse asit is
relevant to that audience

CARDS Amcar Binupront/ Poizar'VS 1)

: The Software Engineering Institute (SET) has developed the above S-curve indicating the stages involved along the
way toward the msttutonalization of reuse. We show where these handbooks will fit on this path. They will aid an
organization in moving from awareness of reuse, to understanding, to installation, and then to adoption of reuse by

the organization.
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CARDS REUSE BLUEPRINT
TECHNOLOGY TRANSFER

The main focus of the CARDS reuse blueprint is on technology transfer

¢ Reuse adoption handbooks are the basis for tech transfer
— Reviewer of handbooks
— Trial users of handbooks
~ Future osers of handbooks

s trial users are major agents of technology transfer
— Internal receptors and advocates

—~ Agents for rensing code from elsewhere (that in itself is transferring
technology)

=l "

T A
5 rziiag

CARDS Ruan Biuepre Noinwr!VG 14

The primary mission of CARDS is t0 learn about application of domain specific rense through implementation and
use of a prototype library, and then to disseminate the information as widely and effectively as possible. The Rense
Adoption Handbooks are the center of this strategy, but not the only sspect of the program addressing technology
transfer. The trial users of the prototype itself are learning reuse, and will be agents of change within their
organinations. Furthermore, the very act of rensing components from other organizations is transferring technology.

R TR AR B NEEE . S
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CARDS REUSE BLUEPRINT
MORE TECHNOLOGY TRANSFER

e Working with sizable sample of DoD software community regarding
reuse

e Command center domain model pulls together much knowledge of
command centers which can be taught to others

e CARDS is looking for interested DoD command center programs to
participate

e In early 1992, CARDS will perform an iaitial assessment of software
domains across DoD

e Looking for candidate domains to be implemented in late 1992 to
provide an additional validation of the blueprint

o Working with DoD/CIM software reuse initiative to facilitate reuse
adoption

CARDS A Bawaprirn/Poiar/VG 13

In addition to the blueprint and the prototype Library users, there are other aspects to technology transfer by
CARDS:

0 We are working with other DoD groups interested in reuse

0 We are looking for other interested command center groups to participate with the prototype command
center Lbrary, and

0 We are lookmng for a second domain for which 1o begin impiementation of a domam-specific library in late 1992,
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| CARDS REUSE BLUEPRINT
BENEFITS OF BLUEPRINT

Implements many of the 1991 JLC San Antonio I Rease Panel
recommendations for eliminating the barriers to reuse in DoD

o Provides the basis (building on STARS) to enable reuse to be treated as
an inseparable aspect of the overall software engineering process

e Provides recommendations and guidance so that the DoD can create
incentives, and eliminate disincentives from its current acquisition
process

¢ Provides guidance/handbooks at various levels of detail to enable DoD
and contractor staff to successfully implement reuse

CARDS Asmm Binagwens: Poinwr/ VG 16

In auvramn 1991 a rense panel sponsored by the Joint Logistics Command conrvened in San Antonio to discass the ;
barriers that are keeping revse from being widely adopted within the DoD. The handbooks being produced will

address several of these obstacles (listed above) and encourage their eliminarion.
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CAIDS REUSE BLUEPRINT
SUMMARY

e The blueprint, in the form of reuse adoption handbuvks, will be major
focus of technology transition for CARDS

¢ Trial users of handbooks and reuse library prototypes wiil be an
important influence on blueprint

¢ Reuse library prototype available for adoption by interested users

o CARDS is working with DoD/CIM software reuse initiative to facilitate
reuse adoption

CARDS Raxse Risgwir: Poiser'VG 7

I v Those interested in participating as a trial user site for the Command Center library, or those from another domain
mteresied in setting up a reuse library for that domain, should contact Mr. Scanloa of USAF ESD at 617-377-8484.
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CARDS REUSE BLUEPRINT
FURTHER INFORMATION

CARDS is looking for anether user site for the command center library
CARDS is looking for a seccnd domain to verify the blueprint

CARDS is under the direction of USAF Electronic Systems Division
For further information, Contact Bob Scarlon at ESD, 617-377-8484

CARDS Auum Binpron) Poinar¥U 18
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STARS AFFILIATES PROGRAM

STARS has established an affiliates program. This program provides an
opportunity for the software community to participate in the

technology activities associated with the STARS Program and to join
with STARS in accelerating the paradigm shift to megaprogramming.

STARS affiliates are individual representatives of organizations
involved in software development for the government, including
government contractors, universities, government agencies, and
environment/tool vendors.

Thrae levels of affiliates have been established:

* Information Affiliates: Information Affiliates have access to
information regarding the STARS program such as newsletters; are
included on the STARS mailing list; have access to the bulletin board;
and may participate in the monthly briefings and demonstrations at the
STARS Technology Center.

* Technology Transfer Affiliates: This level of affiliate is expected
to cooperate with the STARS program on a consistent basis to aid in
technology transition to/from STARS and the DoD community.
Technology Transfer affiliates are expected to appoint a single point
of contact within their organization who will participate actively in
technology exchange working group meetings. These working group
meetings would be coordinated by STARS and would meet periodically
with network interaction between meetings. Sub-groups might be
established to focus on specific technology areas. These affiliates
would become familiar with the STARS Program and participate in all
working group meetings. They may also be asked to be alpha test sites
for new STARS products.

* Prime Affiliates: A Prime Affiliate works directly with one
of the STARS Prime Contractors (Beeing, IBM, Unisys) in technology
activities relevant to the STARS Program, such as product evaluation,
technology transition, technology integration, and tuol development.
In addition to participation in periodic workshops as described above,
Prime Affiliates may also participate in prime team meetings. Joint
activities with any of the Prime Contractors are arranged directly
with that prime on e case-by-case basis.

Participation in the Technology Transfer or Prime Affiliate program will

require that you complete an affiliates questionaire and sign a
non-disclosure agreement.

Affiliate - 1




Labor, travel and trial usage sxpenses associated with participation
in the sffiliates program is the responsibility of each affiliate’s
parent (sporsoring) organization. STARS provides meeting
accommodations and network access.

If you are interested in becoming a STARS Affiliate, please indicate
the level of affiliation and address your request to the STARS
Technology Ceater, Attn: Affiliates Desk, Suite 400, 801 North
Randolph, Arlington, VA 22203 or call (703) 243-8655 or Email to
"affiliates-desk@stars.rosslyn.unisys.com".

Affiliate - 2




STARS AFFILIATE
NONDISCLOSURE AGREEMENT

The Software Technology for Adaptable, Reliable Systems (STARS) program is
directed out of the Defense Advanced Research Projects Agency (DARPA) with
contract administration provided by the Air Force Electronic Systems Division
and sponsored by the Department of Defense (DoD) through the DoD Consolidated
Software Initiative. This Agreement is entered into as of this

day of , 19___, by and between the STARS program and

(Affiliate). For purposes of this
Agreement, the term Affiliate is used geaerically to include any entity of

any kind, or its employees or agents.

The parties agree:

1. The STARS program in discharging its obligations to the DoD may
have access to proprietary information belonging to third parties.
The STARS program’s mission is to accelerate the paradigm shift to
megaprogramming - a process-driven, domain-specific reuse-based,
technology supported ways of doing business. Instances may occur
where the aforementioned information or technology will be held as
proprietary to the U.S. Government.

2. The Affiliate, in connection with the work of STARS, may have
access to STARS, third party proprietary information, or to
Government information designated "For Official Use Only”. The
foregoing described information or technology shall be disclosed
within the STARS program on a "need to know" basis and shall not
be disclosed outside of STARS without specific written authorization
from the STARS program office and the Electronic Systems Division
(ESD) Public Affairs Office.

3. Any information disclosed to the Affiliate shall not be deemed to  be
confidential or proprietary and the Affiliate shall have no obligation
with respect to any such information which:

a. was known to STARS or to the Affiliate and unrestricted at the
time it was submitted by a third party, or

b. was previously cleared for public release through the DARPA
STARS Program Manager or the STARS program office
(ESD/AVS) or cleared through the ESD Public Affairs, or

c. is in the process of being cleared for public release through
ESD/AVS or the ESD Public Affairs, or

d. is received by the Affiliate from another third party without
restrictions and without breach of the agreement with the
initial disclosure.

Affiliate - 3
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Affiliate
By:

In the case of STARS information designated "Distribution Statement
C,” tke Affiliate will be relieved of the limitations imposed herein
upon receipt of specific writter authorization or removal of the said
designation by tie STARS Program Office (ESD/AVS).

Upon ending affiliation with STARS, the Affiliate will not, either in
whole or part, take or keep any drawings, blueprints, documents,
computer programs, compilations or technical data, specifications
or other records of any nature (whether writien or in machine
readable form) rroprietary to STARS or to any third party, or any
Government iaformation designated "For Official Use Only", or any
reproductions of any of the foregoing described information.

STARS
—_— By:

Date:

Date:
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Software Technology for Adaptable Reliable Systems (STARS)
Affiliates Questionnaire

Note: If you need additional space, use the back of this questionnaire, or additional sheets.

1. Company/Organizaticn Name

Division/Group/Organization

2. Pnmary Contact:
Name:

Address:

Phone:
FAX:

Internet:

3. What level of STARS affiliation do you want?
a. Technology Transfer
b. Prime (Circle preferred Prime - Boeing, IBM, Unisys)

4. What is your Company's/Organization’s primary business area?
(Mark all that are applicable)
a. Systems
b. Software
¢. Hardware
d. Manufacturing

o

. Consulting

fag

Systems Integration
Other (please specify)

%
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5. Does your company/organization (please specify which) have an active technology
receptor organization? O

6. If yes to question 3, please provide contact information:

Name:

Address:

Phone:

7. Please describe your company’s/organization’s primary area of interest in software
engineering technology.

8. Please describe how being a STARS Affiliate can best serve the needs of your organi-
zation (i.e., in what area are you interested in working with STARS)

9. Comments (please provide any additional information, views, or questions you may have):

10. Please attach a one-page position paper describing area(s) of greatest interest where
cooperative development would be mutually beneficial and a short resume* for each
participant. @

Affiliate - 6




DIy I BT e M T2

X

>

A § e

I @ LY

JRU

[RIFR]

W GRS LG Y

S g AL St e AL ENIL
MRTYS G Yo VITR LA IR

o 04

Tagju3 vortanhoy

1 3G50

(AR P4

W |

RTYD B VA )

(LR RREIE I 5

FR KRR N

GWaynA, A 11y

a0 oy [oououag 5o
GAGTNG

Wl

Asin i yoopm

A1VS

MM

Y] ELLN S n-.-—.s.o...:-":“_ WD AVMG O
uarpeaadany padinb gy v g
Taup ‘MML

Jrovet o0

JLN

S0 waDuAl Iy a0 el
O LUMIMIY L 0Nk
PO LAG

T(04y JUe4 daemy0g et e g
SDOBEY IR AYM ITUO Y 23 (])
*dan] yuawdinby (eyrhrg
SRR A |

St AEUY wsUaiag A0p C sl
oyepl 9 9 01/ 1IUNI

un3bBurysep GLON

A1) 19UVLS a4 AseytTiw Y
SR HOSHOY) AJTATYINPO A wavmy oy
int

UM

Saup buayaagatm b g daavemy o
ST YSWaYSAG SR BSAGTMN
GASATOUY IS A0 " ]
AACN auyy o dagg

Aofh aouabLTLTOVUT et
[IEASE LY B R A MR L)

MDA T P LA B LT IR S IR IR L) 3 |
Aavoby asvabrprapug (v v
ADOyoOuEa ] oy 53y

S0 T Ewiy

THUOT PRI U] L[ ay
Ay SwosAG TOpup wtangeyg

Aty

e
7 1,
77 rane,
L,
FALL " BN
/0 g,
L5000
%ISR 8% TN
SBSom,

av: A,
AT 1
(%L 1% T
L2104
(‘72908 4 41N
¥ i,
| PRTYN
vy,
LA 1 1N
vy
YR Y
BARRS VIS
AT 7131
1. v
TN,
L/ by
L2100
noryung
6HL 1O0Y
LT AN [N
L0000
211004
01000
L LV,
ur. G
LU IAAG
P 431418
vrvAay
[SIRRVIYIN
Yoo,
| 59 7%% 14N
AN 515 (N
AL TRV
| R 7291517 1N
[SF4 %1% IN
NN 17
6 v,
£ OO,
A 21N
oA,
GO,
by
YRLNG

Pl biey

MERS LA
IE RN ]
(BRI NT]
LR AR |
RGN IEN )

vty Ay
(RIS O |
IVESY X

} Aeriryy
frov. g

LY NN
ST ey
[ W]
AL R RELL T )
Wi

(&N

tiv
ety
AR
viay
(AN
e s g
(AR RRALAYS
v ndoy
r
RN Y
NS 8]
100 v
L1 daeny
tya
(RIS LS U |
1T
LUAR S N
s gt
Wyrep' o0 0
SV ogeateder g
Pryevog
g b

IS TELETRINY
100 4

sat 1y

Seenitie o
EYRUUN
oy
reny

A ae}
wo g
RO ]
sy
ULUNY
e,
dvd
(R A Py |

PR AN ST AP I |

e

e g
RSB IR
et )
v graran by

wly

RN TR

e g
FEYSNT
TatMong
fremey
oo g
fracquane gy
Qg

1 OHBpon g
uoape .
prropleattpaclg
[RRAEY]
awhboe

(] (U NIT 1Y

Aebieri}

F R Y
egang

3 LERY ]

(TR R ILINLEY]
[ETN TERR SN |
ebpaoprts Ay
ALY I IV LY )
v0q 20
AT RTNY |
AT i) (V]
oL

Aet g vy iy

v prang

VG eANNY
[TIFR YITE BF V1Y)
(AR EAIENIY]

RN RN IY
Lany g yoamay
abw g awag
LepTay
vt D
CaMEY 2NNy
Voo dognne
[ X TN
EEII IR TASSYA R R
C ANy

LU L3 TR
Tae giypey
Y
LU TN TIY

DTN I ST |

JST AN T IY JINSLHINGD 14, HUvLES
g v g tapy boy ooy o

VN EGY T A SNV Y e

] St} . PA |




L — e Rt UG AN LA N 3 ‘] 12

AaeMy OGS SULTMIA VDL 00 pv 409 LLILL 27 BALe]

WAL Wovoy Uy Aeq)

buavoog ST1vo0e A3 anhoavyy “CTAT(]

e buraoauthal aivmypos <5 ea0G e g [WIKS|
XL LA IE-..}»: MM 2000, AR NIRRT FROIRINIONY)

DH5TULHHE BOLOOY e bl B AL}

vt IR 0 202} eYed (0100 L61005 } ooy “nvingg

W1 69700 i 0y Prataoyng)

XG/ VG0 DI BHrow, Gty LR

Co P emaSAG ASUAEa SALTHN 0 Te0S 10 ity
A0V Tos g [RAY ] profe vy

Anbeury SaUNTIG 40 ndwol) A0 T100G e g Bivan
-0 /.00 R | e anon

13 v6H1UY, Aaarg Al amy sy

ABOTOWEIOL U0 203y L TIOV5 AT Luydton
ADBOTOWEINY VO Iy 1000 Ml 1)

e [ IRSILIRLE I L U 1Y Bovpvnlinn’y AUV, 3 Venjinng PRI TRV SR LI
MIPMIJOG SYIIYIA I0L00Y Pty Aoy

INTOS AJTATIINMNO Y D MYLOYG SOTAA [1B] ]
pavyde. ) Ji MOl BLYAVS LR RS, AR S AL

HoT3ve uSQLOU IMEIW N STV P aveoy [V IVIalN

CAAVN 501) NAULSA) 1 22.00u ARLUETN Aviinang o}

T ] DOV AADUT0U Y D emJOG GO MUY, fraengay aqe
13 SWAYSAL 4YeMAApU AP BTG00N 1nrAasqQ 40D
yoavassy) Gutiaaautbul swoysAG 23 000y IR XURTH e HAILY)
CON] *RAG UOTIPHIOLU] PAjLne] GGl A0S e ) KL I
SATHONUYIAY apv) STE0VS RARYY AR ]

[UEE RS SNILIRILE W I NS RN B RPN, TH ALLRR L | [ILLAR B

HBAGINAG STTUNG Awy AL LN

SAGING SvIo0S | oy

I T a0l DUTA8AuThu] sBavm 05 2L e UYLy 1SV A
Jvun 40006 } oy TN 4397

SUPWNARSUT SETAL L51000% RN s oy

o arudeabounan) (vAeN JOVONY nety IR GRS
GAGING pO100S 1y cewddeag

DDT4N HUTIUNNIOY TeAAUNG "G ) (5004 DrAv o)
Wl H9 00s v d Alarary

KASA[VUY ASNIEAQ A0 | Ul S0, A av
(NSN) NAv Gl g 581000

O R LAV L 15 17 [

weg3ag vy

(LAY B LA

sgel 11 twly LSOO, DO RTRNIY Vi g [esthdy )

SAGING T2100, Yoo resrdey

XS/ R D v 1000y PR ST AT SO | RN

AYUSAaAT ) VOY TOW 100 av) A B, 1eriin WY 2w
ANU I 1 juay o 20 a0 [N | LATHTIN

Wil L970700, [EIXE SETYY Wy

e vedeoaay peubts pory g il ong UL s LU Ding
Wil 16100y LR LTIRRTEY] yue kg

IRAL A0y QUvans v [V le I |

(I20) ASY L9v00s Epaer UMO 4

VO3 0d 100 Y ARG T Lo T 0T A0 U TP TRNT UL T lh |
dway pr Doy EEUTON N BRI I T RN

1517 3FAONILIYV IONIMIINOD T6. HMULES
T v s sopay bovyoaow suy
RN LSO Ad St e




s

(211
L0 TN
]
FRAM Oy Sy ot
Aga sy, (e vbooag oy
AT T

SAYH TN

ASLeUO0E T 0 dkatany [ AV
SUATIO A I ] HowE 2wy

1y g

ten .Z»_-..-ns el )ong A0y .u.;.-—
DI 1Yy )

SO BT ATY T [aAA(J DAT N s U]
[T RIS |

Vst

bur swsnthu g g cynay oemyos
LN AN |

A 1nu] But saantbhasg v My por
TIINTavp 1) sPY

[T 83 ASVATA NI

- v-— -d.az-- u:_:wz

- —._._-F. Iy AN :u—-_ Lad‘ 2.0 -._.-..b
Haasana

SWILLAL o vy

vt

A nau) But aautbug ai1vmyog
CSMIT SAT AP AOGYY (155
Wil

MmN AG DL L LA THN
SATAOIV 200V | (]

LU AL ASUY e HAGEND)
OO e 203407} PRI LW )
NE/70550/0514

[ R DIL LI Y]

R R A LSRRI B R W]
-y

i

Asnnby by tarul @ anyaq
AU CKap 1gsnpup el
gl Dotasautbug aavm o
Wt

Ayt 2] v avmy O Ot ey
CMOYnAG DRI ] A TN
SWYBAG ey wod i)

AT AN AOQC) (145(]

HAGITHRD

Al C A cojug < YRR}
T sy paandi 3 opa gy

Yooy

316 92a0 g dvy
oy ranuy huraaaucbug aavmyjog
S DO PW ARG PUT 10§ des )
HOY 3T 20U 10 WY

Avivihre

GET e 1

| R

A . ta
Bal" AN
137 (AU,
L L% 1 1M
(L P8 1714 [N
[ZEXNGIYIN
[ WAL\
i A,
L1 R 7 1%1H
[$ 4" 151, 1N
B 474078
R [P i TV
|04l N
v tns
2711009
ALVONS
1°+00e,
Hiltees
A 7715 B
067 00
¥ 009
74,08
2. 200%
6T AN
P,
| AR 25 1% L
SO0a
LSS
HI LNy,
PO G4 T" [
[ R RT3 1N
A/ L0y
&H6L OO0,
&1 WAy
PN S D
P A TG 1
HS VMY,
SO AW
AL,
Qb raa
T7.76nh,
PR NS T5 U8
1oy,
| 298 ' 141
PRTS 1515 1M
£ AN,
L A0S
AR PR R 1Y
11100
65O
BUOGANS
2O,
PVLANY,

pl oy

LR N
topary gy

INGLY e

w

Wiy ey
Tin
oy
Aprag®

TR ]
I
S
e

Wy T

ARNITE ]

Qe

comeat g

LRI

we Py

S TY AR T TN |

PRIRTS

LRIRY o

w(}

A8 38 RLENR AR SN B |
AN
amap

I VIRN]

Boavaya
RN
(TSR U PR

Ve g
werprem
i
ey
prag

[ RN
_-:_Am

LA NI
|
—.v--v ——
LA |
__—...-A—
RERTITNTS YY)
Ao vy
Aaae
111

19 W

CER BN A —-
Tepear 3y p
T I ]
Aaang
IEXERENT|
PAAY o}
IR MO
geng

I RS IR ¥
(TR RARA 1
Pravesp g

edty Pgogt- 20

2 AR B
0

JHUN THU A SIS

ST |

LA ARY]
VW g,
200 ALy
-...-
saihve g o
TP LN

o ngn g

G EUNN]

[ LR e IO |
ooy
s.v..u-

et vy
ST I |

| 1Py
juve
BN

ey
dvgmen

1 -—~n~..
10750 ¢
Ve e
chigtwag g
Gotmag g
FERLY 20 A0S Ay ]
PR RN
IR N
11224vy
PR}

.-Jd-uu

T LN
LERLN S ALY R |
Ny

UL U]
wey13sbuy

[ REICARLY LR B B |
ey
FEICYRTTE B
Aveyr gy

our d—:-\~
Letd v ag
BTN ]
Ter gy

7 oo
(LSRN LRI {
ORI AL ITL N |
nurion

A X TY |

IBE KT
e

LA IY¢ ]

RIS S N
Ve
O M)

[ RN PN |




uarye sod 10y L1yt

(R3]

AR 3NAG das g remani) v aeN
HQTye At o) gL

L Y T I N F IR RERRLY v
SIVIDVAFH] e )
ATBTHADATON UOT Lisk S Friat v
TIN B GNT vl

LE R IR ) LR RN |

fartoung

ot jeantain: Yavoan .y

.-.—.

CHI0) D v

e a0 i s

SAY/D57 1usn

Hrawonae) Dut weurhay swoy - Aqg
[RREIES

ANVALIE SMay ] )

Sl fuhratfiq

1'%

rdaon) il

(U}

Bane peentrt ey g cop 1oy dvaveay joeg
MLt RAG HOTICWIOSUL POyt
M

Ay sul buraacuibug savmy o
Asojescqey 3qbtam

SO Tt 11y

LGN

QUG 920y ny

a8Ii04 1Ty

TN SITUONYIST Y s v g
Liutaong

AN - Qs 4u it

VOT e 200100y dDeu 1oy
SASTHHL

nren

fresn

MRALY IR B (9 LIX V)

MM 4G

It

19

L1}

Tpour) 4AaQq dthajeayg Away tGtn
)7 1S

LA

it a1 )

VOE I VW) ey

NARL

vON

SAL TN

ALty -:-——.J—A- avefo sy

ISTY 33N LIV B3I INOD 16 .

TéHe v s

todng

Avrchi )

STTians
Dy OGS
720t 5 [ 1
[ 7 [ I
AR 1% 1% [N
Hy v,
133817 1M
LA,
LT UM,
ui ey,
[ %15 1K
/v,
U 308 5 1% 1M
GOV
HOV.AN
He Oy
GOT2YOY,
AT LT TN
/000N
(AN 2% M
26100y
| X7 R ATT I
SV
AR 1" (N
{500s
Lhvun,
160N
101004
JL e,
1 9nnay;
&9, ALY
A 14 141N
rIrot,
LEI8T4 ]8I

oG
T Tans
£ £ AWNG
SH100y
10:00%
TP NS
| ZEW3141IN
[WPURNY; L 1N
BITAAS
YOO,
L A0y
V. T,
LTS
L' LR B 1% [
/91004
alvo,
HE T,
Or. M

np Doy

‘M°N

vyving

b unyy
Y
Votemlreg

[RIIENS X3}

o

BYINIY

Mo g
NS R AT
VI e
Vyueng

Fervtp vy
1 e g

XU ﬂ;
Ay

HIYA -—
LYY
tivy
Duvay
U1
AN
Brea
dualinrg
1"
MARI DRI ]
§ Tty
Dy
(I
.-..v&

3 2-%300
foey
Sy p
(KL T
IR
"
"oy
Pavyoty
_-:on
A g
Avy

R RETEN |
[ AR TR |
Prriay
Yavyy
e
iy
gy
MR A |
ARLAL AR AR V]
42.-

Adaag
SWEN ) a0y

SMULY

tapuy Duvyaayy a0y
TUUTE UV A ST e

meevgesrapy
Aorvisgyg
Ay

LA R
virctrasyron
....--—-"—
IRl N AR N
..?..s.,:_:_.
enrp gy
APy

Y YT

IR RYAEY]

N RRUBRUIT]
RR BRIl

LR VIR RY

AN RV T
}ineuy

IR Y]

(RIY PN ¥ T
PR NERAT T BT
{1omgaeyy
agzey
AT B AN X
Cl-reay vy
L [owy vy

P IY}
4T
LIS ¥ T
W IC)

Y NTHT]
[ERFTRV TN ¥
PEERPET T
Oy Tweyy
e rwep
Tivy
PpeEPpey
Ay

Ay png
Aty 2y
VrrqQoay
EXIN N TIVE VI
“eew ¥ odey
VLY A
AT Y
vt 45)
e e 1)
[RIRYI FIITAY
LS oy
Ly provey
v1hog
13119
(AR AR}
1o

vy ate )




o avs ) TV LIEY PRETRTITNGS I P 1" 1 e 2y [ERRLA S IUI §

P SAG ASUALT G L 6L 00 JALLRM & HAAD J ]

Ay rinagay bue .:.ﬂ.;-.:.nu ANML OGS 6L Y Y IITH Aarer ]
QY 1 Yavahas oA pp L0000 DO NIRTS ] A g

GALIRI LY b, vAug Horndamt )

LN 1EOn0Y ERRRURINY me)

ataa ANYN 1YL Wy AR ENTIe3Y] unTae’y

st aavpaem speabin (o3I 961006 "oy vophbuen
cdany) Inasklinbl (vithig JoauvvGe b | Aapuyy

: O e st a0 Teqo g Ao e gn g By Gy argy } W g
i S AT} AJIAT RO LAY @ v 300 S 005 § Lty LR AN
W RN SR IS VA S T TS R s B 1411 He roepeng HEAR AN
L 2 8P R LN IRTE B o RAT7 (M Qyanyg ISV 4}

6 N R XTI R AVASNNAGE £, 13 1% LN LU | EARAEACLAR A |

Loy W psASHY ML Jue LY SO0V v ey

U A 4 o eyt s g g

LT AU uhof Ayv g

(32 B BN L1AL favmpy APt aGy

sacg But aaanrbDiry M oG 9L A, [TV} VI N TR TV LI ]
HOL D) 01A0NS oy drio gy

O e and O YIIRAsaM TV ey T (W [ULEN Aucsinn g
R AT P LAY T LA B SR R LU BTN B R P S TL 17 A aay . C el
SEOE e 2l 10 ) )AL A, LET ) FIATEN TRNN ]

HOTL /MY, Prmv ey UARM ML

SIS/ UHOIH G L P0G BN L] e

MAL 3 S TA, e as ) ISR NN}

oIV g 0 N YD) G A, LN Ral | TogeraniTeyg g

[RIR 0 S ¥ /34 LN REREUTS ey

Brtanng £ o0, reoane g oy

[ TNRRRTY I B B A IAIN e frser y

buveng 1vQ0Q EAERY] RFIRT) ¥

"0 .-..Tim. g SOTIRETYY PV {0 | G770 W fravig oty (R L ]
S AL QO IRWAOJ UL Pa)ar ) 4G, P, Yyartog YN
Ty way Gttt LAy 9:& WAVM ) OG0 wa g LY
WAL v, e, 1oy Artey

forrvaaing GrEMY, [RINY Ctomee g

AAUZAS 7 Usit LHTO0Y Ay cannde

H) HIYG 256100, LEEL & EARR A LA |

CARN) CSAG JOYPMIARI) [ VAVN 47 AN, Tt sy e e g
DO TA N Y05 EVADa ] B AU, A e pang
Led VVA S aaaprwimoy Baroan ) 170 00 YRR At

AAVIN BN L2 140 Convop

TOME TLwasAL Lt prRaees v Hee oy

AAvh Gy T7L 008 ia ) RN

HULS g Bs/von., DRI e etigoge

AACREOG SUET N S0 00 §orgy et

L NP NS A BN Cpieag VAU e e

(NN ERWAALI" 18 LY IR S tevaaeyg

NOTIUYOUNOD 14N] 710 U g Ant

VOTIC 200 10°) Wil oI foe g T e a0

DMLV eV CANE R LRELL T

1 2.0 TV, $rE A () wgegfaatieny

)._..._::.; 1 :I. [AUAS T R R ] PRLLASEY B PR ANE |
FSTT AN 1V DINTEIINOD s, Gy
T6w v s tapoy Dutyooy 104
FHUN 1O AR SENVATD LY
N ol g LIS P |

.
- T T A RN cevotl 3
o

m LR Al il i AR S




R I N TN N AL N |
Wy e a0 ) LN
L) S SAG uveny (el

uLia

SAL TN

Laginay e A BBGON 1Y CYR)
BRI N R T B T

NN an] b ety gy o
B R B IR T A A S LI I R DR N NA T
(SN

ua1a

velre ge o 1€} sy e

[

IR BRI IY

[ AR}

ni

GO e ad 107 Pyeq (ot )
SBACTMY

ab s}t ymAYy vy dve

WA 21y NN

AR R LN G K IR PR E |

G GAG aaedy, seDnog [Tounng W
(VA

ARA N IR S R AR L0 [P LI BANY LN Y |

HESERN H ]

=30 Yoty buraauthey aavrmyon
gl GAGINN
s205 10
FATAEY AR T) N ey

Gt E g oy [ |

(] = Uvwunn aey

TR PR LYY B L )

T AN Tec iy e [ReWnT) vt )
SALIHHL

AT ANATHY i any)

UNGY 1

BT YR LAY

ot e st 10) D ho ) o ey
Auclig B3oUaD T LT dstie ey
gy riudvabioura gy (tavy )
WM e] e

vaterh vy o s sy

g o wags Ay g

et

R NI YT IRRYITT|

HAG NG

e pA vy O TATN M
AGCEOUEINE g sy

o Al gy

(0 NPREERIE Y oy (RVRIOD ML e )
Perrat Jetiaad Ul et g oo

[ASARI |

Aanrye sorgve p voraindo sy oy
AT S Y 2ty MOTIUIRH GAU /()
BEE AN

Avny e )

1HY Y JIONIL IV LN SNGTD

Lot av g

HIVN YT AR

L HEU,
71500,
[, B4 M5 15N
Chvie),
21097
1000,
i Owe,
Ve i
Vi Ay
27090
LrI L 17 TN
41515 S U
[RTNLIAAT 1N
147005
vi e,
130 O
v, vg
71970 A0,
LA,
&HS LAY
B 2rR0y,
/010
A R Y% I
BY LW
G,
I 2415051
[ I 13 1N
25357004
LA TN
T O,
Ny
0, 1003
PN
LR B 141
710N,
VA AN 4 4N
G
10 0Oy
b
/GUN,
LY,
V28,
[ %1
ty 1OV,
PR LIS LM
1523551
AN,
/7 1,
L,
Ot 1O
(% AN BT} U
NVALIATS I
167w

ey

16.

Oty

[ARERAAY |
e
LA o
I IRTRLS LNTY]
T
4 LI ]

LA
T
e
-..a—.

D

» e g
pit e _—
B ki

Ny

ATy
T
MR LR |
P IRUTESY]
gore gy
Aed bam
HEARYRTR
Lo tvy
thop
u g

S Yy
AN
Avyy
LA 8 SAie!
e
vy
w.ooy

A5

"en

atifany

Ly
ey

SRR

Tt
Vi

wa oy
7:.2:.... oy
T ¢-v—

e trey

te .y

AR

ALl AT B ¥
Ty

Ay

Sy ey

PN YOI

[T S B

Ty DOt e gg 1r g

ANV T MY

0 sy
st AW

s b Ay
Lt sy
ERRALIRTS ]
Y]
Cogerend
A IS
0t Aoy
PR T TRTH |
LN i 1alal¥]
LSRN R
AR R
BRI REL
LR B 7]

AN AP}
HATPY o
Wl panyy
vaoteend
LT
Oprey 1ot
L g A0S
LALLMV |
ARIRIA ¥ W)
veeet vy
AC Ou
KEEWTLI Y]
Yt W

LR TRTY S S 1Y }
oot 2007y agd

A

g HiwhAey

Avpy
vaneyy
(TR P A W)
ey vy

IR ERR IR Y]
ey
AR R
TR

Al h.O—-cvz

| IR A ¢
(AR LR BN ¥ ]

AR A TRIN |

DAL}

130

sty

(s aory g
10

Ag oesnrg
AL AN TRT BRI A 8o |
0ty

Uy}

CYITY Y

L Y IR A |

RAEOA |




e

Y MHOIOW

ENLY WAV DI VAVERS KU}

Aw au gy

SESATUUg g ub I Gag vy Loy
-...:.-.}%: ..-ﬂ:.-—..-: .-\..—w-.

1hil

HAN Ty

AP VO A A SN ) UA
southuy pearny

SO0 ARTALRIMMPINI LY adEM Oy
sastrr s ALy gy

Tony by oy SO YSSTI P g e
DAVMJO, g

Sty

(YISRIR S¥ PETTITS I ¥ T¢ |

WL ) 200 0007) = ] M a v dveay 0
MUY

G e 3 a0l X N

e e 2ot a0y g

bt

1y paniddng gy T YYD §
AnepN DY o gdeq

[SIERIEN ]

]

g a2y

GASTNN

Wiy

HALTRY

Symb Docgvmaapu] 20 i)
ALY G0 COTRULS

SAGINN

CON-SAGI N

rl

HOYYP and 200y 4
Yy

HAtTm

MUY

Away iy

[ SN

L AN

EEN RN TN Hun .....:.-_..._ DLF LN AR W R EIN
[REN

0

AL

e pAavEy JO AT

.
AUGH g
X157 wenifoy

(L) G LR IT IS )

VORI 407 100§ joeg
RS IUR R TSTI LN I & RUY IR R R V)
Doy

Atn-dunyy

HEY JJUNI 1Y )

Tos e

62Ty,
P 374711 I
v/ o,
S,
can Ty
ALY YN
LT,
PR AE % I
O 1005
[ R[N
LYVBAM,
Gosnys
b0 080G
Yt s
PLHM 43 I
tanvs
oty
05y,
/100
YR AL
S 11003
(25171
LA 9 %1%
[P 2151
157,700

O
T+100u
19100
Qv Ly
YU,
LA E5151M
8L 100y
DYRRKRG
7 iV,
A 00,
H1O0,
6HC TN,
6HG T
L AN
tyan
LHUAY,
LU,
| SF RAI¢ LN
[$1A 015 143N
e LN
6HSOY,
RPRAA A LN
N,
BN,
U R NE L% 1
BLL009
LN IR T% 0N
(S 8 114 1N

8 B

WN i) 1,
tavpey) Doy ooy

TNURE 1501 0l SN BT

v,

INETE
wy
s r ey
[N
heey
-:...-.

(AR TETEN |
~eune g
Tl
[RURIUINN
Lo -
NCYEIN]
Araog
[FANED NN}
t W
bengg oy
LK .._.o--.
ATV
P N I L LN
R ANY]
Avagpop
P iyu-~av gy
eerg
e
I O IR
THTH

. -._
et}

ebUIte -
(R )
GO
LA L A AN

AL

[ PR
| BRI RN
vrurlrara

PV
LM AT B |
wop

-—-.-.

s heang

i i

LA I AN N
ey
sy

v g
e g
Y ALy
M-
oY

ety

I35 LA AN
10 )
Lt

CH et ey g
ETR I L ]
b1y
EATUARY
LRRLAN B
Qagrny
SppEee
Puesyy

Predaesy

Tag taurmpayg
Agrgannny
Apvonyg

P ferae oy
EALER Sn I8
ey
1314 4
SV gt 1)
Y e

(IR

v toeran) |
NN
930

1) angy

1

dosg
NN}

AFTSIEN

RS TN

ARTIN IR}

ey 1y

el gy

g g

T3 a3 ay

IR LN ]

[ETRLV LR ¥19]

top fer ey
.v..(.-A—

(AT A

ey ey

ACRN LN | b ‘
gy

At R LN T PRI LA 3
1AL

entt ringr 4y
LrvaaQ
vy eragy

yora,
M o 1y
(oo
Aaeanrg
TN

AYR R Y]
2ty

REREYER RO




1

GAV/(G ) (Al

g

[NL N

SAC RN

ferne vanmeliue o ey 4o,
RILY BV N

| R RN

e,

i

ey

e

[R¥ A ]

vy aeup chany o aney oy,

Hovye aod w0y inra

AreN oh)

O e od 102y Caun T Airintiea:)
Tooyg quiyg ARG 4y

AT TR TT R YR

un gt sory) gueandanbry e gatag
LN

SHeu haraadvilng ) A eMy o,
GG vy vy

Ty g avatieand Aarhue |ogours
YR R ] -J‘—-—-.-— AT R LLIRY

[ARAN ]

TS uL har 1ouThiny doavmy e
Aue sy i)

ALAS/05 W e

RERIED B RATR R PR LT ITRITS GEERRTNWIN

1

O G e ey S AR

SO0 INGKSTIN Y s
AT

RUNEE |

peovgre g o el Py

M N BT

[N TR TOL STRS TS YN TR LR LU0 B Y Y I IO AT

A R DAY IR TAN AT T+ D X ¥ I *N
TINOIT J

T oy W vy o
Sl yenamfruh g eyl
by ey

S A TN T I I Yi TN B ST
SV IO 200 ) (1 ()

sttt
AGTHIL
Ity Avpst ey canAy chuag (v ooy
Goarnia) thyny poouanog s gy
AL R O A L RS I A A I RV NS LS RS R
JIGND vy

() EY) Swa ek U () (e N
TR AG DEU D LA TN

IR AR BRI D T N R YT B T Y B R TS|

«
[}

At ey

LT NI
(TSI

[ HETE TN
13192, wn
/.y,
HAL e,

PR3 (38 1Y
[SENARIELN :

e e,

U7 e,

L9321 LK 'y
1203, wy g
OH0t A TR
S e, P Ay
wér. vy, wr M
700G v vy
S 1109 A} patito g
'4 284N pravq
131747271 oy
L 2 R1ATL 1AW Av vy
(W a%151 "IN O AT
2t 100G 1104v)
AU "IN Y engy
V700, Avav )
CEHIWWN VA st g
7800 Ao apg
27 corng
HEOU0Y BRI
HYL OV iApe )
“20EN0G Ay gy
R dilin Aoy e
R CY AN GAL,
trey. WA, botengorg
2T, R TIY)
vE s gy
Ao, T
varam, B
L ALYy, TR
PR 4154 LK (R ER A
Y43 318N [+
nany, N IHTEERY]
visou, ey
PR S TS TS N Ay
[APRSIZTAIN LNRYT Y
A TR T TE U BEREY
UL, WRORY)
(21 A % (3 1N grgsviong
P 110N 0y ey
Wi, Gyr.oey
LTPE 1 4 181N IS W IRT}
viivw, e ey
0005 St
AR 21 hh N TZRIRTIN
HT TN Ty
{700 413 B ALY
(A B CYH ] AT VI S I

WM IO Vs SR,
tetpern gy Do Jeeemy  s0r g

LA N R ST BN LU SRS R R N iU |

Toprpes,
q,—uﬂ-.:
TN

falerg

NS LA BTN
ooy
et
BFVNY]
g Avy
racy
Janavy

111 thwinye;

ey
ot yeg
" rrmn
Avggeony

[ LU B
Srtoag o can

M

Ao
1y vwg

LEIELAARTNS E34
Tyt
coglry,

IRVRLEN

(Rt 1
AYERRE AR T $od
R S R LY 1.5

e,

L w

G ferp e tong 4y

Vit ey

wlary

EERTRSY S

e

JKIRT AN

reen
gieeqaes
Py
1oy

(R AN ]
"y
[ RN ]
AR R LN

Poaosgpesegny
) g

-

vl

g

DAL I SR |




ey

1]

Slv 131009 STy} uUx

UOeTTT3IY) 111 Suroms

Wil 84 vue,

VAR ) s Ty,

Vo v aontang) o B o N,

EORSES B 7 (R I 72 722 510N

crIp ‘vt ba oG,

HOTATAL(L (1A 35 ML LHIA0

SN g 2110,

M Oass e Snteag

HAGINGY /100G

IRRR AL IR TR 151N

[RGB AV 27 5% 1N

Wi 9 Onng

LS MO I R O B ST % IR 14 I

NOAGA LRI S e SO T L b, Y

(S RN L NN EV A §Y IS IN

HOD XY CAWY Gty Gl 00y

G0 G ATY LT YHSO,

111 B6T0nG

T AnsUer ] AYVEAT I MIPO L] SIvM oS £ NG
POTICUL & 0 G p(Y)

H AnUdgint oo QU1
COpPEIONSY ¢ P AN,
it oy GABOUY

o ST e,

[ST8 § NPA ST 1

ae . [RLN I S o TR Y G TS T

CW LA aeB LG GAG TN B oy O
GALING SE 1By
W 49,08
unyead 4103 CPLEIW L1l PSRN

S DOTOUYIAL I v) bIERRS

BT Ul 0 e 21700

PR MM 90001 211G 1 HAPON,

Aattiedng amoyaAG TORUL GGty w2 SO0
Wi T B0

VOTIRAote0) TILTW ] CLT0NN

(S0 0 I £ %1% 1N

D AP I 517 [

(RN B ATV I

Alvagenng g 1CAVN JO OO 1100 Qs (U
HOLIP20040) il OB,

T SRR TSI R ¥ SYRN IF TR VATV Y7, I8

ML) BT LY RRAC A R 1% 1% 18

HAGIMO L 710y

GAGIHY LU

GALINO G700

WL BAU,

U HIRNA 00 7770045

B} P YIvanay >.4—3.:- T ULUN 1L
VoG tAarg v ity doagy e £,

talited g

Avivichiun sy prp oy

syunedt

g 2

EYEWILNES L SY3Y

PunowAsy
.:—.-—.
Nt

i

LLE RARRUMV
Htlod
AR ]
Aceng yany
INTRI N1
aedy Aoy
WY ELYM
1%t

[ NG
C._~—

A sy ey
cragepr g
e
[
RY.SYETH
1.4y
KLy
r.b~ a4 -.-
e
LARRS YR
s P hoyy
Py
(TN

[ AR
us {u
Preey
TR QFI ALY ]
adte g
My

A aaceg

et e,

wgyey Aavy
TR LIS IR
.'..oz

[}

ey

LR RRTE UR I A |
[ ERUEN|
ey

P Y
ey
Avapyang
LI R Y]
(AR S X ]

Toe [y
Agrers o
Serwe 0

LR Y B R |

TGV JIINTY Y UINTYEINOD 16, LHVEDS
145 vy tapory Ly yoou

MUK 1V T A LNV NN

ey

2w

[FINTAPRRIL R & 4
[CLUI LT & 4
agaryg
rAey

np
nibhown-we s
Actitise A
sorlraemp
IhT M
st am
a0y

SRR IAL ]
Pletiutm
(RIALES I S
e g YM
LAUNEEN | -3

LA Y]
LEISARLULIEN I R . ]
eI Im
TR EERY.]
Suwev{iIM
Ut ([ 1M
LRIV R YT )
ey VLI

RN ATE.
M

M RERL ]

i W | et
Desloa s)rigcrpm
der] Vivm

0O songroom
il Mddh
FEREILY Y
taatm
Mg ke Mg
vM

Poem

L) [eM
ettt m
IXEELR. ]
it m

YOIV AL Ny
Aguacpery
VAV aTA
O 20A
OLe PA
Asngneps
[STVI] 7N

LRSI ERFITL N

HoanQuey s A uea

forartPrar e ) an-A

PRI YRR o |

[ NP L A §




O

STARS NEWSLETTER
MAILING LiST

The STARS Newsletter continually updates its mailing
list with new additions and changes of place of
employment or residence. To be added to the mailing
list or to have your mailing address changed, please fill

out this form and mail it to:
STARS Technology Center
Suite 400
-~ 401 North Randolph Street
, Arlington, Va. 22203
O New Addition to List O Change of Address

O Mr. OMrs. OMs. O Other

Name

Organization/Company,

Address

City State Zip
Telephone -
E-Mail Address

Information - 1




DEMONSTRATIONS

STARS Technology Center (STC) Demonstrations

Beginning early in 1992, demonstrations at the STC will
be held on the fourth week of every month.

For information on what is to be demonstrated, as well
as on which day of the week it will be demonstrated, call
the STC Demonstrations Coordinator at (703) 243-8655.
Initially, demonstrations will be provided in response to
requests.

Refer to the attached map for the location of the STC.
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HOW TO OBTAIIN ITEMS FROM THE DEFENSE
TECHNICAL INFORMATION CENTER (DTIC)
OR
FROM THE NATIONAL TECHNICAL INFORMATION
SERVICE (NTIS)

DTIC ccntains items that are not releasable to the
general public. To obtain items from DTIC, you must be
governmext or a contractor and be a registered DTIC
user. Please refer to the information provided below or
contact DTIC for details.

O Defense Technical Information Center
Cameron Station
Alexandria, Va. 22304-6145
Tel: (703) 274-7633

The general public can obtain items approved for general
release from iJTIS. Items can be ordered through the
mail or over the phone. A variety of payment optiors is
available.

NTIS

5285 Port Royal Road

Springfield, Va. 22161-0001

Tel: (800) 553-NTIS (553-6847)
(703) 487-4650

Information - 3

B T B A A P T R I T R P T I



o) vy

vodny —
v.oBujyiua i

J<q
‘ue)Bupiean

b

BUUDIA PIemo) (]9A3) 1amoj) our] 23uri(y o)
uA|SS0Y 1B YNMS P LOSIPPY PIRMO) Sur]
anigg ey ‘uodeiuag 10 podiry jeuoneN wosq
uoisjjeg] ‘uoneys dury aduesy

O SUYLS
1S ydiopury N uo "y 'N0Iq p -
TH 9q919 18 143 y3rosuyr (1 xepned uo) 1ydieng .,
X2 peos 2Q2|1) 0) Jw 9 =
*D'Q “YSTA pIemo) 99- U0 iseqy J0
(56¥-1) Arwaragy uorduiysty, wosg

18 ydiopury N uo - 5019 |

1 R N U0 Y 93pLQ 99-] 1340 ‘Wl p/p anw

1§ KouinQy uo -1 ‘w77

KemySipr a7 uo " i g

v, uny 1nodg e Id T ‘i ¢
2o rrreg MO uo Lexs 03 sulis mojog
& .Ud..._33v._mao_—_:ozu:_omto.r_f:n_

wodary [RuoneN woLy
ISNOLLOANIA

vy

[LILLTEY VA

emiig !

uofisiuey

§S98-C4T £0L :auoydagag
€07TT VA ‘umdmypay

00t Inng E\B v
1§ adjopumi N 108 LI ) el
191u) Kdojounpddy, SUVLS ¥ _M il T4
s ey \L
R CS .\:.9
[y w2309 ‘ ‘e
L4

1801 ‘orygy

eneyy

witiey

ey

U3 A3o[ouyd3], SYV.LS 03 SUOIIII(

Information - 4




.
Wﬂn;‘ - i e — " . . jﬂ\ﬂ s p—
b el M 05 Il . N otk 3 - o1 s e AR T4 e Pl it . s 2 SR e

e B P v A o AN DB b T B

OANRNOSIM

13 d OOQNYY N

I
1

L
H.—LM. ] __S._z.zl_ -

———
ol
1S GAOHIVLTN

[«

Infsrmation - 5

SS98-CrT €0L duoqdagay
£0TTT VA ‘voiduipy
00p g
1S qdiepuny °N 108
1) LojonPar, SAVLS

..Scu.uﬁc_c::uuhmm«?msmzscuu.:ﬁ




.

el dii Bl 2

ACAS

CODASYL
COHESION

ACRONYMS USED IN THESE PROCEEDINGS

Artifacts, Agents, and Activities

Application Control Architecture Services
Programming language

Air Force

A distributed product of Tramsarc

Action Item Browser

ASSET Interchange Language

IBM Advanced Interactive Executive operating system
Advanced Interactive operating system

Ada Joint Program Office

ASSET Library Open Architecture Framework
ASSET Management System

Artificial Neural Systems; American National Standard
American National Standards Institute

Application Portability Profile

Ada Process Programming Language based on Aspen
Automated Reusable Components System

Ada Semantic Interface Specification

ASSET Source for Software Engineering Technology
Anti-Submarine Warfare

A Tool Integration Standard (DEC); Atherton Tool Integration Service

Broadcast Message Service

Commasnd and Control

Command, Control and Communication

Common APSE Interface Set - Revision A
Computer-Aided Acquisition and Logistics Support
Common Ada Missile Packages

Computer Aided Project Engineering

Central Archive for Reusable Defense Software
Computer Aided Software Engineering
Configuration Control

Change and Configuration Control (Product name)
Command Center Processing and Display System Replacement
Consultative Committee for ITT Corp.

Common Data Dictionary

CASE Data Interchange Format

Contract Data Requirements List
Communications and Electronics Command (U.S. Army)
Cleanroor Engineering Process Assistant
Computer Graphics Metafile

Corporate Information Management

CASE Integration Services committee

A NASA expert system shell - C language
Configuration Management

Capability Maturity Model

Conference On Data Systems Languages

A digital software environment product

Acronyms - 1




CONecept of Operations q
Commercial, Off-The-Shelf N
Cooperative Research and Development Agreements

Defense Advanced Research Projects Agency

Data Collection

Distributed Computing Environment

Design Development Research & Engineering

Digital Equipment Corporation

Defense Information Systems Agency/Center for Information Management
Department of Defense

Domain Specific Software Architecture

Defense Technical Information Center

SLCSE commercialization effort

European Advanced Software Technology
European Computer Manufacturers Associations
Engineering Change Proposal

Electrical Engineering

Electrical Industries Assodation

Engineering Information System

" Entity Relationship

Entity-Relation-Attribute
4 FAR Federal Acquisition Regulation
3 FCDSSA Fleet Combat Directorate Systems Support Activity
A FFRDC Federally Funded Research and Development Center @
: FIM Framework Information Model

‘.8 FJAG Framework Joint Activity Group

3 FRAC Framework Requirements and Criteria

FS Fraction of Savings
) FT Fraction of Time

FTAM OSI File Transfer Access and Management
3 FTP TCP/IP File Transfer Protocol

3 GCC Generic Command Center

GIE Groupement d'Interets Economiques

¥ GKS Graphical Kernel System

2 GNMP Government Network Management Program
GOSIP Government Open System Intercornection Protocol
HP Hewlett Packard

& HPCC High Performance Computers and Communication
5 1&T Integration & Test

¥ Vo Input/Output

& D IDentification

IDA Institute for Defense Analysis

IDE Interactive Development Environments

= IEEE Institute of Electrical and Electronics Engineers

£ IGES Initial Graphics Exchange Specification

] ™ Information Management

"& bo | Information Model e
¢ 10C Initial Operational Capability

ﬁé DMCON Information Modeling CONvergence

Acronvms - 2
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IR&D Independent Research & Development

IRAC International Requirements And Criteria
IRDS Information Resource Dictionary System
ISAM Indexed Sequential Accese Method
ISEE Integrated Software Engineering Environment
ISO/TEC JTC1 International Standards Organization/International Electrotechnical Commission
Joint Technical Committee
ISF . 6 International Software Process Working group No. 6
ISSI International Software Systems, Inc.
IW CASE International Working group on CASE
JLC Joint Logistics Commanders
KDsl1 Thousands of Delivered Source Instructions
KI Knowledge Information
LAN Local Area Network
LOC Lines Of Code
MCCR Mission-Critical Compuier Resources
ME Mechanical Engineering
MFPL Message Format Processing Language
MIL-STD-2167A Military standard for defense systems software development
MiIS Management Information Systems
MIT Massachusetts Institute of Technology
MLS MultiLevel Secure
MM Man Months
MV Message Translation and Validation
MVP Multl-View Process modeling project
MVP-L MVP Language
NASA National Aeronautics and Space Administration
NATO North Atlantic Treaty Organization
NAVAIR NAVal AIR Systems
NBCD Network-Based Collaborative Development
NCCPM Navy Command and Control Process Model
NCS/RPC Network Computing Services/Remote Procedure Call
NFS Network File System
NGCR Next Generation Computer Resources (navy program)
NIST Nationa! Institute of Standards and Technology
NGSC Naval Ocean Systems Center
NRAC NATO Requirements and Criteria
NTIS National Technical Information Service
NTSC Navy Training Systems Center
OAF Open Architecture Framework
OoCDh Operational Concept Document
ODA/ODIF  Office Document Architecture/Interchange Format
oOMG Object Management Group
OoMS Object Management System
os Operating System
OSF Open Software Foundation
0s1 Open Systems Interconnection (ISO standard)
oTS Off-The-Shelf
Acronvios - 3
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PCIS

PCTE
PDAG
PDES
PDSS

SDIO

SEMATECH

SETA 2
SFGL

A standard reference model for computing system tool interconnection
Process Asset Library

Portable Common Interface Set

Portable Common Tools Environment

Process Definition Advisory Group

Product Data Exchauge Gpecification

Post-Deployment Software Support

Programmer’s Hierarchical Interactive Graphics System
Process Management

Process Model

Project Master DataBase (TRW IR&D project name)
Process Operational Concept Document

Portable Cperating System Iaterface

Proceys Programming Language

PRctotype Engineering Information System

Policy Representation using PREIS

Portable Reusable Integrated Software Modules

Project Support Environment

Project Support Environment Standards Working Group
Process Support Language/Process Programming Language

Question/Issue
Quality Assurance

Reusable Ada Avionics Software Package

Reusable Ada Products for Information systems Development
Remote Database Access

Relational DataBase Management System
Requirements Entry Allocation Decomposition System
Reuse library Interoperability Group

Reuse Joint Activities Group

Reusability Library Framework

Risk Management Plan

Restructured Navy Tactical Data System

Reusable Object Access Macagement System

Reuse Operational Concept Document

Reterm On Investment

Remote Procedure Call

SoftWare

Structured Analysix and Design Techniques
Science Applications International Corporation
Small Business Innovative Reseaich

STARS Composite Process Model

Software Development Environment

Strategic Defense lnitiative Office

Software Development Plan

Software Enginearing

Software Enginerring Environment

Software Engineering [nstitute

A consortium

Software Engineering Process Group

Sccond international Symposium on Environments and tools for Ada
Name of French software company

Acronyms - 4
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SJAG
SLCSE
SMTP
SOCD
SOP

SPDL
SPMS

SPS
SQL
SRL
SSP
STARS
STEP

BT IR i NPT S A TP TR S AT A S

SWAP

f TCPAP
TFA(NFS)

ViM/s
VAX
VMS

WAN

X3H3
X384
X3H6
X400
X.500

XVT

Standard Generalized Markup Language

SEE Information Model

SEE Joint Activities Group

Software Life Cycle Support Environment

TCP/IP Simple Mail Transfer Protocol

SEE Operational Concepts Document

Standard Operating Procedures

Software Productivity Consortium

Standardized Page Descriptor Language

Software Process Management System

Systems Program Office

Software Productivity Solutions

Standard Query Language; SQL database language
Software Reuse Library

STARS Stardards Portfolio

Software Technology for Adaptuble. Reliable Systems

Spec To Executable Program; Standard for Exchange of Preduct model data

Software
SoftWare Action Plan
SoftWare Technology Plan

Transmission Control Protocol/Internet Protocol
TCP/IP interactive session protocol
Transparent File Access

Technology Transfer

User Interface
Ul Management System

Vision/Mission/Strategy

DEC product

VAX Virtual Moritor System
OSl Virtual Terminal Protocol

Wide Area Network

X Window System

ANSI technical committse on graphics

ANSI Technical committee on IRDS

ANSI Technical committee on CASE tool integration models
OSI message handling system

OSI1 network directory services

X/open Transport Interface

X Virtual Terminal; eXtensible Virtue]l Toolkit

Acronvms - 5
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