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PREFACE

This report contains the results of a meeting held at the Ogden
ALC to evaluate the potential for transfer to the other ALCs of three
software packages developed by the Readiness Control Center at Ogden. This
meeting was hosted by AFLC LO/XR, and took place January 13-15, 1981.

This effort was directed toward providing some interim management
system enhancements to the System Managers while the long-range Logistics
Management System Planning activity is dealing in depth with the Weapon
System Management area.
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INTRODUCTION

The Air Force Logistics Command basically manages by item rather than
o by system. There is a recurring need to agéregate the Command's information by
weapon systems for reporting to Congress and to assess the impacts of funding
and deployment changes. Few management systems currently exist to aid the
systems manager in these tasks. In the long-range Logistics Management System
(LMS) planning activity being guided by Battelle, the above Weapon System
Management area was identified as a first-start area.

It is clear that the long-range LMS planning process will take at
least a year before the requirements for any management system can be identified
2 clearly enough to begin the Data Automation Requirement (DAR) process. Because

of the initiatives taken by the Readiness Control Center (RCC) at Ogden in
i supporting the System Management function, Battelle was asked to review some
software Ogden had developed to determine if any or all of it might be trans-
ferrable to other Air Logistics Centers to enhance the System Managers'

capabilities on an interim basis.
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In order to be considered for transfer, the software packages had to
be fully developed, implemented, documented, and transferable without signifi-
cant modification. These limitations are necessary to provide the ALC's '
System Managers with near-term capabilities that are of the most benefit with
minimum technical risk.

The procedures developed by Battelle were designed to evaluate the
software packages on the basis of utility to the systems in terms of both
system performance and system management (operational impact) and the ease of
ADP transfer (technical risk).
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OBJECTIVE

The objective of the reported effort has been to provide a structure
for the evaluation of three RCC-developed software packages to determine if any
or all of them could provide interim support for the ALC's System Managers to
enhance their capabilities until results of the long-range Weapon Systems
Management planning activity (a first step in the long-range Logistics
Management System) are availlable.
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- PROCEDURES
™

BG Leo Marquez originated'the concept of providing ALC System

ey
2.0

.. Managers with interim support, consisting of software packages that have been
o developed by the Ogden ALC's Readiness Control Center (RCC). General Marquez
- requested that Battelle review the RCC software packages to determine if any

PR AT ARV LD R
Ii q ‘l' ‘,

or all of them were transferrable to System Managers in the other ALCs. As a

..
)

part of their work on development of the long-range Logistics Management System
(LMS) planning activity, Battelle responded to General Marquez's request in
- September 1980, visiting the Ogden ALC for briefings on the several software
b ﬁ% packages that are in various stages of development there. The Battelle staff
. then reported to General Marquez on the candidate packages that might be
suitable for transfer to the other ALCs. Subsequently, Battelle was asked
- S to pursue the matter further.
- The principal task was to establish criteria to evaluate the software
packages, to apply these criteria to the candidate packages, and to thereby

recommend packages for transfer to the other ALCs. It was decided that a

- . review of the packages by ALC representatives would be the best technique for
: {; evaluating packages _ur transfer, considering these representative's awareness
‘ - of the ALC environment. LOACF and XRB personnel worked with Battelle staff to
; ;. arrange and schedule the evaluation process. This schedule is given in
§ - Appendix A. Each of the scheduled tasks completed thus far are discussed in
3 i; the following sections.

D Identify Meeting Participants

=
:é Each ALC was asked to identify an experienced system manager who
‘ o would be able to evaluate the RCC software packages in terms of utility to
f; the SM and to provide one representative for a meeting scheduled to be held
~, : at Ogden ALC. The meeting agenda and participants are shown in Appendix B.
‘qu Define the Criteria for Tramsfer Packages
< Since the objective of this effort was to provide in.reased interim
Cj support for the SM, the candidate capabilities to be evaluated were intended
v A
3
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to v fully developed and documented. The Ogden RCC was asked to recommend

o,
~
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packages for evaluation, based on these overall guidelines and with an
additional stipulation that the capabilities be as universal as possible

(i.e., not applicable only to a select group of weapon systems).

Identify Existing Hardware

In order to assess the initial ADP environment within which these
systems would have to operate at each ALC, knowledgeable representatives of
the ALCs participated. Their function was to evaluate the hardware require-
ments associated with each software package and to scope the degree of difficulty
associated with the technical transfer. While hardware was not to be the
deciding factor, lack of its availability could cause significant schedule
delays in transferring software.

BCL staff offered technical assistance,and several of the ALCs
sent representatives to Ogden ALC to assess the required capabilities and

report on hardware available at their ALCs.

Structure the Meeting

A two-stage approach was designed by BCL for the evaluation process.
The first stage consisted of an information exchange session. Each software
package was briefly described by the Ogden RCC to acquaint the representatives
from the ALCs with the overall function of that package. The evaluation group
then split into two separate sessions. One group assessed the package in

terms of its operational impact, or utility to the System Manager, while the

other group assessed the technical, hardware, and software implications. Each
group went through a structured questioning process that addressed 14 infor-
mation categories, such as data structure and man-machine interface, in some

F -~ : detail (Appendices C and D). Three separate packages were examined: a Combat
: Support Capability Management System (CSCMS), a Modification Tracking System,
and a MICAP analysis routine.

The second stage followed the information exchange sessions on the

- individual packages and consisted of a comparative evaluation process. Using

a system merit evaluation tree, the various packages were ranked one, two, and
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three; first in the area of technical risk (one being the least risk) and then
in the area of performance impact (one having the greatest positive impact).
After ranking the packages relativeiy, an absolute evaluation for the number
one system was identified.

Following the meeting, the unweighted calculation of the performance
and risk areas was used to illustrate how to situate the packages on a matrix
of performance/risk. To be considered for transfer, a package should fall
toward the upper-left of such a matrix. The results of this sample evaluation
are presented in the following section.

.........




EVALUATION RESULTS

! '3 As indicated previously, the session participants were requested to

E ; evaluate both the relative risk associated with transferring the three RCC

o developed systems and the relative performance impact associated with the
three systems. The risk and performance factors as well as the resulting

relative risk and performance impacts are presented in Appendix E.

There are a number of ways of using the information in Appendix E to
evaluate the relative merit of transferring one or more of the three systems.
The actual evaluation is an AFLC respounsibility. The following illustrative
analyses are presented only to indicate how the data may be used. In the first
illustration, no weighting of absolute risk or absolute performance impact is
applied. That is, the information contained in the bottom row of Figures E-2
through E-6 is not used.

In this example, the risk factors are uniformly weighted as
indicated in Figure 1. The relative risk scores for each system for each
risk factor are multiplied by the weight for each risk factor and summed
across the factors to yield a total relative risk score.

Similarly, in Figure 2, the performance impact factors are
uniformly weighted and the relative performance score for each system for each
performance.factor is multiplied by the appropriate weight. The uniformly weighted
scores ar= then summed across the performance factors to yield a total relative
performance impact score for each system.

Relative performance impact is plotted against relative risk for each

system in Figure 3. It is seen that the MICAP Analysis System would have the
b - least risk while the Modification Tracking system would have the greatest
performance impact. The CSCMS has the highest risk and the same performance
impact as the MICAP analysis system.

If Relative System Merit is defined as:
Bs Relative System Merit = Performance Impact x Risk

the scores are as follows:
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System System Merit Score
CSCMS ' 5.34
Modification 3.76
Tracking
MICAP Analysis 3.12

Low System Merit scores are preferred to high scores under the
scoring system used.

A non-uniform weighting scheme that takes into account the absolute
risk and absolute performance impact shown in the bottom rows of the matrices
in Figures B-2 through B-6 is analyzed in Figures 4 and 5. The non-uniform
weighting shows up in Figure 4 in the Investment Cost Factors and Ease of
Transfer factors, and in Figure 5 in the SM effectiveness factors, The non-uniformly
weighted results are plotted in Figure 6 along with the weighted result. The
effect of the weighting is to slightly decrease the relative risk associated
with all three systems. The performance impact of the MICAP Analysis System
is slightly improved. The Modification Tracking System's performsnce remains
unchanged and the CSCMS has slightly decreased performance impact.

A third illustration of how the information may be used is illustrated
in Figure 7. In this example hardware and facility conéiderations are eliminated
from the Relative Risk analysis. This analysis holds independent of whether ‘
the absolute risk information contained in the bottom rows of the matrices
in Figure E-2 through E-5 are congidered. This result derives from the fact
that the non-uniform absolute risk weighting resulted only from the hardware
and facility factors which were eliminated.

The effect, shown in Figures 8 and 9 clearly separates the risk
associated with the three systems under uniform or non-uniform weighting while
leaving the performance impact unchanged. Hardware and facilities do not
appear among the Performance Impact factors so Figures 2 and 5 would remain
unchanged for this illustration.

PURAT SR SN W W




(ONIIHOIAM WJOAINN-NON) .AA
ASIY FAILVTIAY ,SWALSAS J0 NOILVAIVAA Yy FdNOId

oot | 902 | 9 w101 “
AU et/z [ eZell 1 2 € . £/l '
v/t | we/E | we/Efl ¢ t t 9T
8/t ey sz|| t [ H 70
8/L] e/z| s/l 1 2 | € Z/1
s 72 I T/ VA | T I ) L
VT | vele | Wit | Z e[ Vet 7T =:§§MH_
ve/L | v2l2 )l pe/Ell | 2 £l v2/l v/l { ,
, ve/e | ve/e | velel] € € el w2/t v/l s:ﬂ% . -~
i ve/e | ve/e | we/e £ £ efl ve/t 1 KT [B17] ) vy
. sy/t ] sv/Z | se/E |l 1 Z £ Vi S .
8v/L | sv/z | e/t L 2 € ol
o ve/t | va/e | wele || 1 3 3 o
. - AT B LS| I P € "
- oe/z | oc/ | oe/E)l 2 { € |
3 09/L | 09/z [ 09/e [ 1 Z 3 Y
“ LAUS RAZA LA 4 3 7]
. LZAVAQN B AV WAV R T | ¢ L
velt | velz | we/ell 1 Z el v/t F7T WTIVIVETOr 30 KV y
, ) v/t ve/e v2/c l £ £ pe/1 /1 SIMVHI JIVALL0S 1 ..
’ W v2/E | vefE | vele ]l € £ €] vt W1 KTV IV B
ve/t | w2l | wele f| 1 H S A v/l SU0S VIVT W o
NDX ]I n- [3] n>X il un- (53 EC .
_ §E5|578| 8 | 352 gi S
. =t 3 | or D o > | O 0 =4
. Biv|8Z2 Y 1237|822 =5
= | 2% Z | 22 3 ..
. g g |
3 ASIY paliboN :Ep:_s__W 151y aAfIelay
{




~ My
> (ONIIHOTAM WHOJINN~NON) -
IOVAWI FONVWHOA¥Ad FAILVTAY ,SWALSAS 40 NOILVATIVAZ °S TUNOIL M
_ *auj| dol VO 3403% Y/N 405 JUNOIIR
g 7 0 M._P X 93400 Mey AQ PIZ} WO 403§,
2 o16°t | sLo1| 6072 101 _ : o
— Wiz | vt | Ve Z ] 2N = it g
-<- ‘oJ
ssuMINug |
o7 | 972 | 9% T P €z %ﬁ.ﬂlﬁq! g
7C ST et 3 ) l J&\ _. t/n -
o o E
- A ele [erse 1 2 | Y et ““w““” Tls.uﬂln\_ 1van M
N B ez |t an 2/ il L
SIS T KT o
7z |97z | 97 ) PR £/1 Nﬂ-ﬁwﬂ. 3
T MIRN00 °° " moaran L
v A U Z € Ti[ e/t 2 Iﬁ%ﬂﬂﬂjl
X BRI BLE RLE v et LA
wax|wv=t uzx | o 3
o $3E1578| 8 | 335|378 g ==

. "o, ..ol.“ -0 o m M AL W 9 = _
: g5c|8z2 255 |gz3 EE
- a8 v 3t
. e d (ad .
g g
S1Y PaIybloN bEe:s__ ¥s1y 9AjIeLoY o
. <
5 4
& u
: X
4“. .-L
2 X
By
o
ST PP CER U OB DO OV TP PR B N b cir Ke. 3UTORTSOUER R X




(ONIIHOTAM WHOJ4INN-NON)

ASTY FATIVIAY SASHUIAA LOVAWI FONVWIOXdAd

ONILHOI3IM WYOJINN-NON = X

ONILHIIIM WYOLINN = ©

SK]

S

- P

| 1 lw3

SAS

N

NO1

1Y

141004 >

14

*4-©

o)

0°¢ §°¢

ST T N
=
(=
-8
A

A A

y » e 8 ey -
SO SO )

AL
v
2

Vs 7t EENES, V0 NN R

0°¢

10 . .
o IR

ver o e . -
RPURTLIO W

‘9 FANOIA

0°¢
HIIH

§°2

0°2

ASIY IALLVIIY

|

MO

0t

Sl . 0°tL

TVaRT IINVRE0153d —> HOIH

et e A At . et v A N

R 'y




20 oaa b

LA G ey _AAJ

mon.HﬁmnHmzoo.ﬂHHdHofﬁmoMEEQEOZ
HLIM JXSI¥ FAIIVIZY ,SWALSXS 40 NOILVATVAE °/ ddNIIA o

15

oL s0z]| o€ V101
stk v 1 2 ] ¢l m T ALTTIEVIIVAY T3NN0S¥3d LskveL
T e 3 1 ] v/ [ NLINYLS 3P0 K
! £ v 7T HIN :
al/e | ae | ae L z el an 7498 ALTIAVIIVAY VIVE
U | el | ate t z | e]] an 7] NOIIVII3I00W JvAldos  &/T  JWNO3HIS | )
T e orx|l 1 7T [ o/i | 2/t RINIVE) s
| — T3NN0SH3d SWLWS ] ANUVIH
sv/L | 8wz | ew/t t 2 gl s/t /T AWWS T W
2/ | e/} v2le 1 ? el w2t 448 JINUNILNIVI FYVALICS
9%/t | 9e/z | se/e 1 2 e Il 9ent ST _JuvmLa08 | 1748 1500
[mg 9t/ | st/¢ 1 2 el 9/t §/1 INJ0T3AN 3SVE Yivd 1 NMISIART
el LRy ale 1 2 £ UN SYISA | £/T ONINIVYL WILINE
WIT [ A’ 2 { F] el a2/t /LS
st | sz | sell 1t z | el s €1 NOTIVININO0D 40 ADVNOIOY :
st/t | si1/€ t £ i st/1 748 SIONVHD VLIS 74 WIINHIAL 5
gt/1 81/2 t e ci e/t ¢/t SUNOS VIVE NO LIV "
vrz|e78 THEHRES
HHHHEREHHUE
s |7&s g | &8 ’
| g
P paIyb)an A1wao)jon 1514 sAjIe |9y .

RGO W | ol S-S LI ¥ -F PLPLILTGTRTEONY 7 B R




(SNOLLVYEAISNOD XIITIOVA/TIVMAUVH
INOHIIM GNV HIIM ONIIHOIEM WIOJINN)
: ASTY FATIVIIY SASHAA LOVAWI AONVIIOIdEAd 8 FANOIL
Q3LYNIWIT3 SYOLIVH ALITIOV3/IYYMOUWH = @
35N SYOLIV4 NOLLVAWAI Tlv = ©
g — oe
Pl |
..”. . \‘
. 7 HOIH
3 | SWYSI | = ¢ 1
e :
: §°2
L
o WaisAq NI

5 _ NOLLY]1 410N | @ -
i = ® 5
2 0°2 =
- -
d.- . 3
=
: wn
a >~
SISA

d¥I

! L,

. ¥
: MOY
" N

. 0L

0°¢ 52 02 §°L : 0°L

A Mo+ TVaHT JONVRE0IU3d —> HIIH

-




17

(SNOILVYIAISNOD ALITIOVH/IYYMQUVH
1NOHLIM ONV HLIM SNILH9IIM WIO3INN-NON)

MO«

NSIY JAILVIIY SNSYIA LIVAWI IONVWYO4Y¥3Id °6 3un9ld
SNOILYYIQISNOD ALITIOV4/IYVYMAUYH ON - WYOJINN-NON = &
ONILHOI3IM WHOJINN-NON = X
ONILHOIIM WMO4IND = ©
—— e _— [ com
SWJSI i,
62
wafsag oNIyvusl
NOLLYII 410N ™ G
3 0°2
SIESA:
dwd1
G°l
& 0°L
o.m m.N °oN m.—. °o—.

TVaRT ToNwwa0Imad > Mol

L)

SIS WS

bl U ol Yl SOy

i

e

HOIH

ASIY JAILYIY

Mol ol




Tt
k:
ot

% P8 A Pt ]
x.'.'.'"}'u‘f_-‘
PRSP

IS atd
1.%

v,

The relative system merit for the three examples is summarized
- as follows:

RUCINASEND

REE (D
B T

SYSTEM MERIT SCORE

Hardware and Facility

All Pactors Considered Factors Eliminated
Uniform Non-Uniform Uniform Non-Uniform
Weighting Weighting Weighting Weighting
CSCMS 5.34 5.50 6.00 6.27
Modification 3.76 3.60 3.60 3.60
Tracking
MICAP Anaiysis 3.12 2.85 2.00 1.91

Again, low Merit Scores are preferred to high scores.

A fourth illustrative analysis based on the ALC session participants'
preferences given in Table E-7 indicates that:
1. If only one system were to be transferred "as is", the

Modification Tracking and MICAP Analysis Systems would
be equally preferred over the CSCMS

- 2. If only one system were to be transferred and each

; ALC was allowed to tailor the system to its peculiar
requirements, the Modification Tracking System would
be preferred over the MICAP and CSCMS systems

3. If two systems were to be transferred, the Modification
Tracking and MICAP Analysis systems would be chosen with
the Modification Tracking and CSCMS combination being
preferred as a close second choice. These choices
would hold independent of whether the systems were
transferred "as is" or whether modifications were permitted.

a2t §F & LRI Rt

Ichih ¥ ) i

It must be remembered, however, that these choices were related to

the cross section of weapon systems and areas of expertise represented by the

attendees. They should not be construed as representing the official, or
even necessarily a representative, position of the ALCs.
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OBSERVATIONS/RECOMMENDATIONS

The following observations and recommendations derived from Battelle's
. efforts to facilitate the evaluation which was designed to identify the relative
; ;E merits of transferring one or more of the CSCMS, Modification Tracking, and
I - MICAP Analysis Systems from the Ogden Readiness Control Center to the other
. ALCs. Battelle's role was not to evaluate the systems per se, but rather to
provide methodology for identifying the preferences of AFLC personnel from the
ALCs and for providing the methodology to analyze those preferences.

In performing our role, certain information was obtained and
impressions were formed that are believed to be worth documenting as observa-

tions. These are noted below followed by the basic recommendation.

The observations, in unranked order, are as follows:

o There is little doubt that the ALCs could productively use
the Modification Tracking and MICAP Analysis Systems. They
would, of course, have to be tailored to the weapon systems
assigned to the various ALCs to enhance their usefulness in
their own work environment.

o Ready access to computer facilities is critical to successful
transfer,

o Analytical capability in MM at the ALCs is uneven across
ALCs. Adequate support is essential to benefit from the use
of these or any other tools developed for the System Manager.

o System development at the ALCs is stifled by lack of compu~
tational capability that is accessible to analysts for
experimental development.

o The CSCMS model needs further development to handle (a)
multiple systems and address the "common item" problem,
and (b) non-tactical weapon systems,

o The CSCMS model will require dedicated analytical support
to use properly (i.e., to understand underlying assumptions
implicit in the model and to generate valid results).

o The CSCMS model results need to be verified/validated.

; ™ ' o The CSCMS model is a desirable command capability that
Fi should be centrally supported (at HQ AFLC?) but accessible
throughout the command.

L ok 2 al i sar
]

o o Further dialogue should be established among the SMs at
the various ALCs so that cross-fertilization of developing
management system capabilitles can continue to take place
at regular intervals.
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Finally, the basic recommendations are:

o LO/XR analyze/weigh the session results presented in this
report to determine the system(s) appropriate for transfer.

o LM should determine the most effective way to implement
each of the three systems at each of the ALCs other than
Ogden ALC. This determination should inlcude consideration
of existing computer availability as well as new purchase.
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APPENDIX B

MEETING STRUCTURE AND PARTICIPANTS
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& AGENDA FOR MEETING
T 13-15 January 1981
é ;, AT 00-ALC
!’ DAY 1
l“ Welcome - OGDEN
- Opening Remarks - AFLC/LO
& Purpose of the Meeting - AFLC/LO
;; RCC Overview - OGDEN
8 BREAK
LMS Planning Project - AFLC/XR
-~ . Evaluation Process - BATTELLE
k! Wartime Capability Assessment Technique - OGDEN
: LUNCH '
% PACAF Combat Support and Capability Management
; System Presentation - OGDEN
fl Evaluation/Discussion - BATTELLE
.
Vi DAY 2
el MOD Tracking System Presentation - OGDEN

Bvaluation/Discussion - BATTELLE
LUNCH
T MICAP Analysis System Presentation - OGDEN
: Evalustion/Discussion - BATTELLE

......

0800-0810
0810-0815
0815-0830
0830-0930
0930-0940
0940-0955
1000-1030
1030-1130
1130-1300

1300-1400
1400-1630

0800-0500
0900-1130
1130-1300
1300-1400
1400-1630
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DAY 3

Application of Score Sheets and Prioriti-
zation - BATTELLE
Closing Remarks - AFLC/LO

0800-1145
1145-1200
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N LIST OF ATTENDEES
R ' FOR :
23 READINESS CONTROL CENTER (RCC) CAPABILITY PLANNING MEETING
_
: ATTENDEES GRADE ORG
Barbara Arnold : GS-13 HQ AFLC/LO
Fred Healae LtCol HQ AFLC/LO
Duane Tucker ' GS-13 HQ AFLC/XR
Bob Galloway GS-13 SA-ALC/MMSS
Charles Jurek GS-13 SA-ALC/MMMR
Robin Ragen GS5-12 0C-ALC/MMM
Jim Bias GS-13 OC-ALC/MME
howard Wright GS-13 WR-ALC/MMS
Al HcQuary GS-14 SM-ALC/MMS
Carl bistefano GS-12 SM-ALC/MMM
Doug Hill Contractor Battelle
Kay Miller Contractor Battelle
Mike Kluse Contractor Battelle
Don Hines Gs-11 00-ALC/MMS
Gene Jones GS-12 00-ALC/MMS
Don Naef GS-12 00-ALC/MMS
Mike Williams GS-12 00-ALC/XR
- Bob Tripp Major 00-ALC/MMM
. Vern Thom Major 00-ALC/MMM
o Perry Koch Major 00-ALC/MMM
h g Ken Hales GS-05 00-ALC/MMH1
T Garry Peery Gs-12 00-ALC/ACD
o8 Terry Fernelius cs-11 00-ALC/ACD
£ Susan Bosler ¢S-09 00-ALC/ACD
Nl Woody Bryant LtCol 00-ALC/MMA
%
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RCC SYSTEM EVALUATION

OPERATIONAL IMPACT
INPORMATION CSMCS MODEL MODIFICATION TRACKING SYSTEM MICAP ANALYSIS SYSTEM
CATEGORY (A

»)

«c)

Data Structure

Need D104 suthorization levels

Uses ftem essentiality codes

Need LRS/SRU relationships from WIC

Source is ILDF or D029

Source of LRU/SRU may be different
based on life of wespon systes,
i.0., MMA v, MMS

May need D41 and D029 depending on

range of items selected

WRSK confercace is starting point

for item selection

Need war plans and resources

Only deals with recoverable spares-

GN26/G079 should provide data but
are not up to date

system/modification

Can be used to highlight need to
saintain G026/G079

Also uses HOS57 data for financial
tracking sysctem

about 750 items currently selecte

Problems with "squeezed” DO4L npc-1

Don't want to feed two systems seme

Need SM to tailor milestones to his

Off D~1658 tapes (wonthly)
Can process daily tapes, but met
that useful

Geographic Distribution
of Data Entry and Users

" base

Need information from 10350
AFLC can't access that data now
Each F-4 is different wespon
platforns

Esch MAJCOM maintains separate data (Hoct data located at sase ALC

May be competition among users at
same ALC--hardvare limitations
Some problems are actually command
based, not supply

Criticality of Data

Could replace M1, 2, 3 system
Collected every 30 days

Must be credible to use vith IM or
a0 impact

.

IProvide near-time but no reai time

visibilicy

"As of" dste 1s used for data, not
report gemeration

irou nat ttack fleld performance to

check actusl progress

Talk to engioecrs to get data

sanually

lAccuracy cricicsl for FMS use

I on
Archival Considerations [Need to store only summary data,

ICurrently use most recent quarter
only

top 20-25 NMCS

sot rev input

trend data to predict problems

Car. use history by tail number for
configuration control

E:’trcnd data currently available
eat milestone events should be

retained-~prodbles areas

Trend analysis is part of curteamt
J business

Need history of at least the top 20

Processing Requiremente

¢t understand ptions such as
100X cannibslizacion

sumes consolidation of shortages
ch base has same WORS rate
aluates depth of WASK, not rauge

Modification interrelationships are
not shown (e.g., do this TCTO
first)

Uses standard events snd times, but
can be edited
Shows slips
Flexible calendar

Longest time requirement is to
identify top 20

Lots of computstional time, but
not much complexity

N

Ioput/Output Volume

Problem in F-16 1s not knowing what
question to ssk

fequire full understsnding of

system capability to snalyze

output

Need support of upper scaff wanting
the wmodel

Required skilled manpover

Need person dedicated to input data
«=sll engineers can't operate and
understand

Will give ammunition to require
C026/79 update

|Consumes much time for initial
load/wodification

Could save manpower in preparation
of charts and in data sesrch
Takes 3 hours to load data, &
hours to run sonthly require-
ments

Output Requirements/
Response Times

Best used for "what 1f" requests—-
will probably increase 1if

LOG officer probahly clomer to MOD
schedule than modification

copability available

Probably generate cvery 30 days on [System will bancfit F-15/C-130

regular basis

Should improve quality of “what 1f"
reaponses

tilicy in dealing vith SM depends
on credidility of model

sanager

viev selected modificacions with
branch chief 2X/menth
Llev all about once/quarter

igh use systea

presents {nformation on s major
tating ares

nerates 1) differcent report
types
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INFORMATION
CATRGORY

= c-2 &
RCC SYSTEM EVALUATION
OPERATIONAL IMPACT
CSMCS MODEL MODIFICATION TRACKING SYSTEM

\)

»

MICAP ANALYSIS SYSTEM
©) .

Needed Interface with
Other Systess and
Volume of Data to be

Passed

D029 has all elements you need
D104, D041 may be better sources
YWeed 1050 interface

Doesn't allov simultaneous analysis
of 108 or systems to
give accurate calculacion of
common itum usage

Need automatic extraction of dsta
from other systems

G026/79 should be updated daily

Don't need interface this
frequently

Should get totsl tape and extract
data

G079 is only adequate at scmiannual

reviev time

Interfaces with D163B
Some would prefer iaterface vith
daily tapes

Man-Machine Interface

Meeds analyst to interpret
questions and transform into
program input

Nceds analyst to do preliminary
analysis of output

ot svailable directly to SM

Need dedicated people for input

Need to input and maintain is
different than need to extract
data

Needs to be usable by SM--not
trained analysts

Can be used to detect errors in
D~165 input

Training Requirements

Can't afford training time
Need good SM manual

Need system in SM ares-simplified
instructions

Separate manuals for users and

operators

SM doesn't need to know how to
input, but simply how to extract

Availabilicy of System

Need system in SM area, not in
another building

"ihat 1fs" happen anytime--have to
be able to respond

Keed system in SM area, not
centrally located

{Reed system in SM area

Can do wanually if system is down,
but more time consuming, less
accurate

ther systess

Et only my system--no input froe
-]
t have standardization of core—

SM has to determine appropriate
silestones for his modification

No problems seen

Vuloersbility vith flexibility to sdapt to
Considerstions specific SM needs
Wror local coutrol, use passvord
Security/Privacy classified data t applicable
Considerations

System Development

uires interaction of scenarios
snd weapon systems to provide
require s for common

itens

ree to compute sortie outputs,
siven resources

ed to handle depot-level actions
e 2-=D041 tapes used

se )==D104 tapes from other AlCs
se 4-~Avionice

for benefits from collocating
stocks, reduced flying hours,
reduced deployment locations
'AC/PACA? ave Tunning on their own

eouputers
t sure hov to haadle Porvard
Suppert Bese

SMs want daily tape to use for
tracking problems

to see daily problems by base
1d 1like to ses X computatiom
included
1d 1ike sources of supply
identified
1d 1ike to de adle to imput
current status of problem
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APPENDIX D

TECHNICAL VIEWPOINT ON SYSTEMS EVALUATED




RCC SYSTEM EVALUATION
TECHNICAL VIEWPOINT

INFORMATION
CATECORY

CSMCS MODEL
)

MODIFICATION TRACKING SYSTEM
(8)

MICAP ANALYSIS SYSTEM
©)

-

P

;

Data Structure

Data is available for tactical
systems, but may not exist or may
be difficulet to obtain for a
MAC/SAC system

Data requires 12¢ bytes of on-line
disc space

Tape inputs
- D029
= Minimum backorder analysis

techniques system data file
= Operationsl tracking and
control subsystem data file

Card input
= Combined base and CIRF stock
- Base stock
- CIRF stock

User responses

for each modification

All data is input manually via
terainal

Data is svailable at all ALCs

Built-in audit trail capabllity

Data base protected against
schedule changes

Data base is a PDP-11/70 index
sequential disc file

Requires AFLC Forms 192D and 48 for [Data consists of D1658 tape end

USer Tresponses to Program promprs
ata available at sll AlCs

ta base is composed of FDP-11/70
sequential and index sequentiasl
disc files
ata base requires 174 bytes of
on~line disc space

Geographic Distribution
of Data Entry and Users

Each ALC would prefer own model
rather than tie-in to Ogden DEC 1

Ogden 1is people-limited to support
other ALCs on its DEC 10

Currently no communication links
into Ogden DEC 10 since it is
located in a secure ares

ALCs prefer HQ/XRS maintain config-
uration msnagement rather than
AF Design Center

‘1

Data entry at the ALC managing the
modification

Possible requirement for data at HQ
if they vant reports

[Very little resource data--ALCs

would like resource data included

exists for terminals at each

;un/dan all local to each ALC
ALC

Criticality of Data

_ |Pata is alvays not current nor

perfect

D041 deta is alvays changing
Assumptions in model are very
important and must be understood

|System allows one day to fix errors
~-after one day, entries are
regarded as actions and are
tracked by the system

|System provides some logical/
consistency checks

Local permanent file maintenance
required

pends on other systems being
streamlined

ther systen status may preclude
usage

ystea may fode avay during var

Archival Considerations

perforas routine permanent
f£4le maintenance to back up disc
files
Local permsnent file maintenance
would be required at each ALC

Ogden performs routine permanent
file maintenance to back up disc
files

cal permsnent file maintenance
would be required at each ALC

{Ogden performs routine permanent
file maintenance to back up disc
files

Local per fiie maint
would be requived at each ALC

Processing Requirements

reprocessor on PDP-11/70

el Tuns on DEC 10
Teprocessor programs are top-down
structured ANSII standard COBOL
programs
nametrics model written in
top=down RATFOR
runs msodel on VAX 11/780
y problems/inconsistencies with
data sources
Teprocessor requires 64K bytes of
memory
eprocessor composed of 29 COBOL
programs

specialised data base management
systen

|Runs on POP-11/70
Approximately 20 programs in the
system. One written in COBOL,
remainder in FORTRAN IV PLUS
Prograus are modular but not
structured
JMuch charscter manipulation
Plot 10 graphics package required
to drive TEKTRONIX terwinals
Ty trequirements currently
unknown
Ko specialized data base management
systea

Runs on PDP-11/70

System consists of 19 progrars:

4 FORTRAN

1 ComOL
= 14 BASIC plus 2

BASIC programs being revritten in
CoBoL

Requires 64K bytes of memory

Plot 10 graphics package required
to drive TEKTRONIX terminals

No specialized data base manage-
|ent systea

Iaput/Output Volume

1 inputs on "as required” basis
eprocessor requires 4 ruans on
"gs required” basis
operations support--user hangs
own tapes snd mounts own packs
o0 needed

and tape input
put on "as required” basis

11 input via terminal
ekly update of data base
Initial data load requires approxi-
mately 8 hours per modification
pdate requires approximstely

1 hour per veek to update modifi~

cotions

D165B-~one reel per weapon systesm
Wo special processing

13 runs on "as required™ dasis

1 monthly run

1 daily run

38 output options
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_ RCC SYSTEM EVALUATION
) TECHNICAL VIEWPOINT

7 S A SRR PRI i { b

. INPORMATION CMCS MODEL MODIFICATION TRACKING SYSTEM WICAP AMALYSIS SYSTEM
CATECORY (1Y) ) ©©)
S
[N Bo special processing required On-1i{ae and Lline prianter ocutput All output via interactive
- On-line and line priater output available terminal

available TEKTRONIX terminal required for TEKTRONIX terminsl required for

.. Output Requirements/ No graphics output--standard writes graphics graphics
. Response Times to the terminal SM should see data weekly--modifi- |38 output options
T Mo speclal hardware required cation manager more often
~ Output is preprocessor matrix Color output requires TEKTRONIX l.o21
- color graphics terminal .
= Dats from D029, minimum backorder [Currently no interfaces - [Only interface is with D165B tape
-t analysis techniques systes and Plans to interface wich HOS?7, G026, for the weapon system

Neaded Interface to operational tracking and control and G079
Other Systems and system contained on tape 1057, G026, and G079 nced improve-
o Volume of Data to be Base and CIRF stock contained on ments to mske thcem more current
N Passed cards before interface is performed

No autosmated interfaces

Operations manual and maintenance [Color output requires TEKTRONIX 4027|User interfaces with D1658 tape

sanual availasble for preprocessor] conlor graphics terminal and f{nteractive terainsl
Only trivisl documentation currentl tractor documentation consists Operators manual with sipimal
- available for Dynametrics model of user and programmcr's 1s flowcharts available
= Interactive portions are straight- plus data layouts; documentation |Interactive portions are straight-
forward is very hard to follow and poorly | forward
Man-Machine Ianterface [COBOL dictates AC iavolvement at vritten--inadequate st best COBOL dictates AC involvement at
. AlCs 1if system exported ser interfaces vith AFLC Forss AlLCs 1f systen exported
; R Yo special hardware requir s 192D and 48 and with interactive
* User interfaces with tapes, cards, terainal
N disc packs, and interactive WODOL dictates AC involvement at
terainals AlCs 1if system exported
, Full understanding of Dynametrics [Ogden currently supporting system iniwinal training required for
o . model would require several with twvo progrsamers and hsving usage
months of concentrated effort difficulcy One day training required for full
. ¥odel could be used after two weeks |No contractor support operation
- of study but with very liaited jOgden has committed 6 to 10 man- Terminal interrogations are very
T Training lequirements understanding weeks of effort to date, and easy to understand
‘- Requires involvement of operations estimates an additional 2 to 3
research analyst in additiom to man-months required before full
‘A s skilled programmer utility of system {s realized
Contractor support available
ALCs other thim Ogden aave no excessALCs other than Ogden have no ALCs other than Ogden have no
.. computing capacity available to excess computing capacity avail- computing capscity avail-
" to host the system able to host the system able to hose the systes
[Currently no capability to process |System downtiwe not critical for System downtime not critical
Availability of System | classified dats aircraft but more important for |Terminals not available at ALCs
. ' System downtime would not cause a nissiles due to higher priority other than Ogden
major disruption in functioning [Terminals mot available at ALCs
of this work ares other then Ogden
e
N Permanent file maintensnce and {Permanent file maintenance and {Permanent file maintensnce and
-, backup procedures required at all| backup procedures required at all] backup procedures required at
L Vulnerability AlCs hosting system ALCs hosting system all ALCs hosting system
PR Considerations usl procedures always available rDIGSI tapes alwvays available
M for backup
8
r »
ﬂ; - Scenarios may be classified— |¥ot applicable--all data unclassi- |Not epplicable~-~sll data
dictates encoding of data on a fied on modifications unclassified
'T . Security/Privacy secure facility/computer;
et Considerstions classified scenarios prohibit
S other ALCs from tie-in to Ogden
£ M Pllnu adaptations necessary to olloving future capabilities BASIC plus 2 routines being
consider strategic as well as suggested: revritten in COBOL
2P tactical sysctems = Exception reporting Local (Ogden) enhancements
[} - h’utubh to consider communications§ - Tail nuamber tracking planned--files being reorganized
Y and slectronics as well as weapon - Better prompte to make run time faster
: Systes Development systems « Closed loop with standard
1 systems
b ~ Detter user's manual
= Applicability to communica

- tions and electronice
sodification management
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EVALUATION OF SYSTEM MERIT

The relative merit of the three systems:

o Combat Support Capability Management System (CSCMS)

o Modification Tracking System, and

o MICAP Analysis System
under consideration for transfer to ALC's, was evaluated along two major
dimensions. These were:

Relative Risk, and

Performance Impact.

These major dimensions were further broken down into the component factors
shown in Figures E-1 through E-6. Figures E~2 through E-5 were used by the
session participants to score the relative risk associated with transferring
each of the three systems under consideration.

The set of risk impact factors were selected to provide a reasonably
comprehensive cross-section of the elements that might affect the ability
of AFLC to successfully transfer the candidate systems from the Ogden Readiness
Control Center to the other ALC's.

A three-point scoring system was used to evaluate relative risk with
a score of 1 indicating the least risk and a score of 3 the greatest risk.

After filling in the relative risk in each matrix the participants
were asked to evaluate the absolute risk (high, medium, or low) associated
with the least risky system in each risk category. These evaluations are
indicated in the bottom row of each matrix.

The performance factors shown in Figure E-6 were designed to
facilitate the session participants judging the relative utility of the
candidate systems insofar as their transfer‘would impact either weapon system
performance or the system manager's performance.

Figure E-6 indicates the relative performance impact factors and
scores associated with each system. Again a three-point scoring system was used.
In this case a score of 1 indicates a higher impact on improved performance
than a 2 or a 3.
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E-8

Analogously to the case for the risk assessment, the participants
vere asked to rate the absolute performance improvement (high, medium, or low)
associated with the system having tﬁe most performance impact (lowest relative
score) in each performance category. These evaluations are given in the bottom
row of the matrix in Figure E-6.

After filling in the matrices to evaluate relative risk impact and
relative performance impact for each system, the ALC representatives at the
session were asked to identify which system they would choose if they could
have only one of the systems. This question was to be answered independent of
hardware requirements and first assuming that the system was transferred as
it exists today at the RCC. They were then asked to choose one system but
assume that only the generic capability would be transferred and that the
ALC would be allowed to tailor the system to its own system peculiar requirements.

The ALC representatives were then asked to choose the two systems
that they would most like to have transferred. Again they were to choose
two systems assuming the systems would be transferred "as is" and then to
choose under the assumption that the generic capabilities would be transferred
but that the ALC's would be allowed to tailor the systems to their ALC
peculiar requirements. Again, the choices were to be made independent of
hardware considerations.

The resulting choices are shown in Figure E-7. Since the choices

were to be non-attributive, ALC's are not identified.

RIS W e W 1
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