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This report describes a pilot program in the computer storage and retrieval of
environmental impact information. The basic conc-'pts related to implementation
and the modes of access to the data are discussed. Also. an outline of the nature of the
data and the requirements for its management are given, followed by an expression of
the reasons for choosing System 2000, a generalized data-base management system
developed by MRI Systems Corporation, as the framework for the software. Lastly.
the capabilities of this application of System 2000 are discussed in general terms,
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FOREWORD

The studv of the development of the Environmental Impact Computei" System
(EICS) and the associated data bases, computer codes, and manuals was conducted
for the Directorate of Military Construction, Office of the Chief of Engineers, under
Project 4AI62121A8% "Environmental Quality for Construction and Operation of
Military Facijities," Task 01. "Environmental Quality Management," Work Unit
001, "Procedures for Evaluating Environmental Impacts of All Militairy Programs,"
and Work Unit 002, "Development of Environmental Technical Information
Systems." V. Gottschalk and D. Baldwin were the OCE Technical Monitors.

The environmental impact information was developed under Work Unit 001 with
Dr. R. K. Jain as the Principal Ivestigator. The EICS and its associated data bases,
computer codes, and manuals were developed partially under Work Unit 002, with
Dr. E. Y. S. Lee serving as the Principal Investigator and Mr. B. Goettel serving as
Associate Investigator. Valuable contributions and assistance were provided by E. K.
C. Lee, S. Page, and J. Langf'ord at the Construction Engineering Research l.abora-
tory (CERL).

Administrative support and counsel provided by Mr. R. G. Donaghy. Chief,
Environment and Energy Ss.ems Division, is gratefully acknowledged. COL M.D.
Remus is Director of CERL and Dr. L. R. Shaffer is Deputy Director.
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ENVIRONMENTAL IMPACT
COMPUTER SYSTEM

age developed by MRI Systems (orporation ti
Austiin. IX. More detailed discussions of data-base
management systems and ot Svstenm 2000 are pre-

1 INTRODUCTION snted in this report. The pilot system is currently
Cllahle or" operating either in a remote, batch-

Much comprehensive research has been per- processing mode or in an interactive modc. At
formed 'toward the development of a systematic present. only impact matrices with the lists of activi-
method for environmental impact aessment. Most ties and environmental attributes are being stored in
of these efforts have resulted in complex aigorithms, the data base. The various descriptive texts are refer-
compound-matrix approaches, or checklists of enced by code numbers and can be retricved
c"'""' -- , which should simplify the multi- manually. In future versions of the system, some of

tude of actions encountered in environmental re- the text materials wII ',c incorporated "Er,:ctlV iz6,,
search. The quantity and complexity of environ- the data base.
mental information has prompted development of an
Environment Impact Computer System (EICS) to To have environmental impact assessment guide-
process the information and to provide only relevant lines processed under the batch mode, a user sends
information in a timely and cost-effective manner. his request to CERL on a preprinted input form
Flexibility and the ease of updating such a system stating the title of the program, nature of the con-
are other reasGns for its development. struction. Facility Classes and Construction Cate-

gory (F4C) code. estimated amount of money, time-
The matrix approach can be efficiently employed frame involved, and some descriptions of the local-

to describe complex relationships between environ- site elements. Guided by this input information, the
mental attributes and the human activities which retrieval program screens the information in the data
impact on those attributes. This study employs a base and provides the user with a series of impact
matrix format much larger than any reported in pre- matrices relevant to his program. A list of the basic
vious studies. The CERL matrix allows the predic- activities which have an impact on the environment
ti~n of nearly 2 million potential impacts between and the list of impacted environmental attributes
combinations of basic -ctivities associated with the also are provided. A separate computer retrieval
accomplishment of Army programs (BAAPs) and system obtains the descriptive text for information
environmental attributes. In addition, a descriptor on ramifications of impacts. mitigation techniques,
package provides scientific information regarding and relevant environmental standards and regula-
environmental attributes. To describe the inter- tions. These ancillary outputs are reviewed by an
action of these activities and attributes, a relative. interdisciplinary team of scientists before Leing
-need-to-consider" scale-of-impact is provided with mailed to a user.
associated remarks regarding ramifications of
impacts and mitigation procedures for adverse In the interactive mode. a user can access the
impacts. Finally, relevant Federal environmental data base through an interactive terminal and soft-
laws and regulations are referenced in an appendix ware package developed by CERL. By answering a
to this report. series of questions asked at the terminal, a user is

guided through the simple procedure for requesting
For the preliminary phase of this work unit, con- desired impact matrices, one at a time. The user also

structioa was chosen as the one Army functional can request information on the descriptive packages
area t. he implemented. Although this pilot project and the ramifications and mitigation remarks, as
represents only 10 to 15 percent of the final scope of well as on the laws and regulations pertaining to a
the system, the procedures developed for this func- specific area of interest. The Computerized Environ-
tional area can be applied to other areas. It is even mental Legislation Data System (CELDS) is avail-
possible to have separate data bases for functional able via Battelle's BASIS 70 computer system at
areas with vastly different characteristics. Columbus, OH.

Data are stored, retrieved, and updated by the The output from the computer is not the environ-
commercially available data-base management mental impact statement, nor is it the impact assess-
system (System 2000), a proprietary software pack- ment itself, rather it provides guidelines for prepara-
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ion ofl(lie environmniatal inmpact assessment and . ot her rvsources at CERl1 . prohibit Il'o: use ofthis first
perhaps. tilie inipact %tatemet These iguidelinc.%. in .approach.
he1 forni of impact naltrices and descriptive text%.

areC necessarl I v gcncral. sinice comnplete inflorniation 1o si miplit'v tile seconld alternlat ke. manl*y reles ant
fill J1 lcal inn t erc tin Armi, militarv programn i% SOtIWil-CIe aCkage lc.l est1)1th pole

ti-al 111(25 I. heingk iiicouijmiatetl iliot lilt %\.5.%fll) \(I calIi ti i inisioni,'t. I it: ava ilal'I, 'I v,It\ a ru Iackage%
dihat niore speci lic gu tlulines call lie provided hi, cit lie d ivided into tour a tecoric."
mnak inin- moe elective retriet.als front thle available
data. it'a it more detailedl description of' the site base a. File-mianagemient sofmare p~ackage-. are usedI
title is given. for creating, maintaining. and manipulating data

tile.% on magnetic tapesc or other mass-storage (le\ice%

The 'RL report.% footnoted below will provide (e.g.. (lisk. drum. etc.). Most mianufacturers or'
miore information on the DA Environmental Impact mainfraries fr large coniputers provide such pack-
sttudN, age%.

b. Retrieval software package,, are used on tile%
2 DATA-BASE MANAGEMENT SYSTEMS that are created or riaintained by other systenis:

their sole purpose is ;to retrieve needed information
Alternative Approaches to Data and Informa- and ito output it in the correct Format. The Qwvick
tion Storage and Retrieval. Although the decision Qwerv System is an example of* aI sYseni in this
ito use computer storage and retrieval in thle handling category.
of large volumes of inforgtnaftim is easy. the selection
oi' fih appropriate approach is more difficult. Two c. Specialized data-base rmanagemniat sys vtems
a ppri achcs are possihle: specialized software pack- are available that will organi/e tilie da;a tiles auIto-
ages nias be devfloped to fit the problem at hand or maticall\ so thill the loading. updatIing. or retrieval
eistitig software packages may be adapted or of infliwniatioii canl be accomlisihed through simple
miottihed. system commands. Although these systcni% call he

tailored. to a certain extent, tot special requirement%.

'The first alternative mia% he realized through the ustiallv their application% are strictly limited. Such
us~e of such high-level languages as FORTRAN or systems are common for payroll proccssing.
COBOL. tit- through the direct' use of assembly inventory control. ticket retiervations, and similarly
language. Among the advantages ito this approach sp-ecialized applications. For example. the IBM Bill
are complete flexibility in the design of the system of Materials Processor belongs tot this category.
anid tlie capability of' tailoring the system to the comn-
puter and ito the needs of' users, thereby optimizing d. Generalized data-base management system%
its de', lopment and production costs. Once are veey similar to those in the previous category, but
tiesigneci. however, the system has the important dis- -he are far more indlependent of an 'y specific appli-
adlvanitage that its tile organizationi is fixed unless cation. Without modifications, one system call
extensive (fesigil considlerat ions have been incorpor- process personnel records, manufacturing data. or
,tied ito make it flexible. Trhe modification of such a Ilinancial data. The System 20WX. (developed by MRIL
systeml Would require a long lead time and the falls into this category.
special talents ot systems analysts, software develop-
nient programmers. and others, and would be very For the p)resent application. aiid given the exist.
cspcnsive. The contraints of'manpower. time. and ing constraints and requirements. aI generalized

tlata-base management system appeared mlost suit-
able for the storage. retrieval, and updating oft

'R. K. Jam, 1. A I %iI t. 5url'ia. aintt t. 1:. ttihjttci. environmental impact information.
I tit toi-mieaI I.qatA it~hn tdirnt:i.Military Pri-

n~ito.lim Iktjx. D13I AI)'0h2 tC,,i,'truri Engineer-
mi.Ittewar~i tkhisrait'rt; O.EHI.I. 14-3): F. Lee. R. K. Jain. andt Generalized Data-Base Management Systems.
it. ( ,,ei I el. I,, j,jf~jr,#un,,/I tut'tut (Itotpopit.r Si.,%ten (LFtC SI
flt. h, R.tIrieid. I-etter wlulrt D-). I W(ERt. IQ-31. E. Lke. R. K.
L~imi. and( H. I 'td -n'r~n.na mpat tiumput.'r Svt-P Two types .of generalized data-base management
II( Sl lIottertIe Reirtrv-ol. Ixiier Hvptort 1)-tb ICERL. t. svste-'s exist:



a. l'roe(iir;l or host-languige. systcms I'hr w'icli ;uanyv other evaluation crticria .. ist Il.l ce not
the special verbs us.d by the generalized data-base cOnsidered becanse of ihe plcliminar nature or th,
malnagement system are embedded in a high-level mork. When the 1casililitv of the procedures have
lanuage. such as ('()B(O. The IBM Iinl rmaioii beei deioloil,,t:' : d. aind the linal iliplenienltat ion is
Manllagemielnt .YVni is represcntalivc of this lyip. to he conisidered. tinore ,hliled criteria should le

developed. A new evaluat ion should be made before
b. Nonproeedural or selt-contained systems for the 'final selectio of i a gcnerali/ed data-base

which the system's commands are not embedded in inanagement s'sten or sonic other type of system.
any high-level language. Ho'ever. the system itself The time and manpower available for this study have
may be written in FORTRAN, COBOL, or assembly not allowed a detailed investigation of the systems
language. for example, Infodata Systems* Inquire. considered.

There is a class of gc neralized data-base manage- Selection of System 2000. Based on the above
ment systems which combines aspects of both types. criteria, the generalized data-base management
for examnle. MRIP System 2000. While there is a systems examined include: System 2000. developed
special language for data definition, access, and by MRI Systems Corporation: Re-Act. created by
update. commands also can be embedded in pro- Cybertech Data Systems and marketed by Boeing
cedural languages, such as FORTRAN or COBOL. Compulter Services, Inc.. INQUIRi-, created by
through the Procedural Language Interface (PLI) Infilhata Systems, Inc.. and available to government
modules. users through GSA Contract Number GS-00S- 11275:

RAMIS. developed by Mathematica. Inc.: and
The evaluation and selection of the most appro- UAIMS. developed by United Aircraft Research

priate generalized data-base management system is- Laboratories. Of these. only System 2000 is currently
not a simple task. Merits of the two types of systems available oin the CDC data-center networks. The
have been debat;.d since the early 1960's. The issue, batch-processing mode is available on the CDC 6600
are complex. ranging from the definition and speci- computer through the C)bernet network tinder the
tication of a data-base management system to the Scope Operating System (from Minneapolis. MN.
implementation of special verbs in a procedural and Montrose. MD). The interactive mode is avail-
language. A review of these issues is contained in the able from Montrose. MD. under the Kronos system
March 1972 issue of'EDPAnaly:er. From the user's on the CDC 6400 computer. The other generalized
viewpoint, some of these issues are irrelevant. The data-base management systems either require a
central cotcern is to evaluate and select a system for separate computer system or are implemented in a
the current task from among the 12 or more general- data center whose terminals are not compatible with
ized data-base management systems currently avail- the Control Data Corporation UT-200 terminal.
able on the market.

Aside from the criteria of availability and conm-
[he five criteria applicable to this project which patibility. the above systems a:!so were evaluated on

evaluate the available generalized data-base the basis of the last three criteria. Although some
management systems are that the system should be systems mere found to have certain superior features.
readily usable on the CERL's present computer System 2(X)0 was found, overall, to be much better
facility. which is a Control Data Corporation (CDC) than the others and was judged to be adequate for
Cybernet 200 User Terminal for either the CDC 6600 the current pilot program. In the future when a full-
(SCOPE System) or the CDC 6400 (Kronos System); scale implementation is planned, more detailed
readily accessible to district and facility personnel; evaluations will definitely be required.
simple to use-without requiring extensive operator
training: easy to handle without extensive data prep-
aration or programming when stricturing. loading. 3 SYSTEM 2000
or updating the data base: and able to produce
reports in matrix fc,,,m without extensive program- System Overview. System 2000 is a generalized
nuing. data-base management system which can be imple-

mented on CDC 6000 and CYBER 70 series,
Based on the management aspects of systems. UNIVAC 1100 series, and IBM 360 and 370 series

/



V( ;i ilmpmit'. Ii .oailal'le .1% lile' basic NIVstt'in 2t(NI) j~ ig . inwt-dur.l programingm, Iatnii~jlm.. %,tcl as.
%ll pionfal Ilatiies inlildailg it use-owrientd(ll l COMM to FORTRAN. *Ibis% leatssrt Iwovics the

laisgliage w ilh islitiediate access an it I'll. Ilicmt timecfi.gg1isi f*or adltrissiiig ;1iN 11.11i ol I lie data base
hm iiptiiivi'. at eirtitlly availble on Ithe ( 'I X' ~oin- lit lil- Illoeiedliral proigrail %la the decliuiioli of

pmicres. ( )ther. suich as tile report wriler W~hich is seiceina%. D ata 4of interest can ii e ret ricved in a given
hing i ill phs.'nmeiied. estelcld opt imizat ion. filie Icde- sequen , ce and Itirwnali ted Ii ced nra I processing.
pn eess,g mlonitoir. tile motlt i-ser capacity. and( file while m11a pIaiig of tilhe dat la bate call ti processed by
muIt i I)le- Illread feaI t rL%. are p~resentI!l ava ilabl(in oly the progra in.

(111113 Co put rs.The system is divided f'unctiomallv into several
The iiasic System 2(XX) provides the user with the operational module%. each of'which has its own corn-

ablility to (leftnc new data bases;, to modify. to a mand%. These modules are: control. define. an(I
certain extent, the definition of existing data bases: access. To minimize the core residene requirement.
andl( to retrieve and update items which have been only tine moduile is in the core memory at any time:.
called values in these data bases. The basic compo- therefore, before anv command is given. a user must
nents of the data-base definitions are data elements he sure that the module to which the command
and repeating groups. The elements within a repeat- bicloni,' is in core or will be called into core first.
ing group copstitute a data set. Data value% are otherwise errors in command processing will occur.
stored in the elemicnts while repeating groups In addition. one set of commands is system-wide and
(lescribe at structure for storing multiple sets of data useable with any of the modules. The function% of'
%-tile%. Repeating groups also link hierarchical levels the various modules, of' the PLI feature, and of the
of' -he data-base (definition and represent the tree svsteni-wide commands are briefly explained in the
strulctuire inIthe data. remainder (if this report.

The data values IfOr each element and data set can System-Wide Operations. The system-wide conm-
vary in length. The nser can specify, without restric- mands can be placed in three basic categories:
tion, which elements on the data base are to be keyed a. Requests for entry into and exit fromn specific
fields and to be inverted in the tree structure, and operating modules and from the system itself', for
%%nat hierarchical relationship an element wvill have example:
with other elements in the data base. Data security is CONTROL:
provi',d by password control to the data base and by DEFINE:
additional passuord control to each component. The ACCESS:
basic Svstemi 2(X) provides arehival copies of the The colon is mandatory after each command. (in all
(lilt,( bases oin magnetic tape and records an audit of the examples. tfie portion of the command that
trail ol the changes made to the updated data-base would be specific to a user's application is under-
tape. From t Ihese tapes. it is then possiblc to recon- lined.)
struct any data base by applying part or all of theb.R q et fo h a ac m n ofs ci ci pu ,auidit trail to an archival copy of that data base.b.Ruetfothatch ntfspiicnpt
Ordsinarily. at copy ot the data base is sicld on a mass- output devices to thle input/output file%, f'or
storage (levice (e'.g.. (disk. drum. etc.): however. if example:
thIe data base is not in use fbr a while. it can be saved COMMAND FILE IS MlAC
On1iblagnielic, tapes and reloaded onto the mass- DATA FILE IS LDFJLE:
stlorage dlevice whenever it is needed. MESSAGE FILE IS MSG.,

IHle inimediate-aecesM feature provides a user- c. Specialized requests for changes in the input/
oriented language through which a nonprogrammer output f'ormat and symbols, for example:
can request the retrieval or updating of a data base. ENTRY TERMINATOR IS FIN!:
'Tile syntax of' the ianguage is English-like and is S EPA RATOR IS?:
fairly easy to learn. A set of diagnostic messages is 1'he first command changes the entry terminator
alsio included so that interactive use f'roma remote f'rom the normal END to FIN!, and the second corn-
keyboard terminals is possible. The PLI allows users mand changes the system separator fromt the normal
to .manipulate the data in a System 2000 data base *to ?

8



Control Module. *[ht; user is automatically as- must deit'ic the nature and boundary of this subject.
signed to tile Control Module after acquiring access Althouph the Define Smdule allows the flexibility ito
to the system. The commands for the control module organi/c data ot'liflt-ret tatuires, the boundary and
can tic divided into two classes: tile natture or characteristic of* tile data ml tistb

k nownt. Howc~ er. ill thli% appl icatc tit'o ssicent 2(XX).
1.For control ptirposes%. there are f'unc ions for tile hi dan irsd lte inat re o:' tile dat a are niot

accessing (data bases. for p)erformitng security checks. clearl , detinedi at tile beginaiig oft thle iiiipicnita1-
and bor mlainttaining password control, for example: tionl. Thtus. tile lprio'es ot' (leeliipi!Ig a datan 11ase is

LISE1:R. (TYRL: necessaril v evoltional. As more inbOrniation about
where CERt. is thie piassword: thle data 'levelols. thle data -bas e ltiitioti call be

NEW DATA BASI: IS I)ASTUDY, changed. More discussion oflthis topic is presented
DATA BASE NAME IS LIASTUI)Y: !ater.

where DASTUDY is the data-base nanie; aind
VALID PASSWORD IS C'ERLI: The commands of the Define Module are few and

where CERLI is a new valid password assigned by simple. Two typ--s of commands are available.
the master password holder.

a. For component definition, examples of two
Many more commands belong to this class and similar commands are:

relate to the control of passwords; detailed informa- 1* FUNCTION NAME (NON-KEY NAME
lion about these commands is contaitied in the WOW))
System 2000 Reference Manual. All commands in 10* PROGRAM CODE (KEY INTEGER
this class. except for the second and third examples NUMBER 9(5) IN 8):
given above, allow the user to remain assigned to the The first comme~nd defines a component numbered
Control Module. NEW DATA BASE IS **I** with no reference to any repeating group. The
eatises control to lie passed automatically to the seconld command (lelities a component numbered
Define Modtile: DATA BASE NAME IS __ : *10- with relc.rence to a repeating group, the
catuses control ito he passed automatically to lte C0iiipont-nt nutmber of* which is -8.- The X(20)
Access Modtule. means that a picture size of 20 characts has% been

reserve-l for the name, while 915) means that a
2. For updating files. somec commands release p~ictUre sue. of' S digits ha% been reserved foir the

data bases front the random-access storage devices, integer. The System 2(X) Ret'crence Manual con-
tfor examplle: tains additional infor.iaation on component types.

RELEASE: such as names, integers, and decimals, and onl the
(Given DASTUDY is a valid data-base name. Also. picture-siz/e dlesignation.
somec commands save and load a-chival data bases
which are kept on external storage media such as b. For definition and deletion of user-defined
magnetic tape, for example: futnctions and strings, examples of two commands

SAVE DASTUDY ON T1234: are:
LOAD DASTUDY FROM TI 234: 999* RATIO(DECIMAL FUNCTION?
LOAD DASTUDY FROM TI 234IT456 7: (C14/ClS)?):

where T1234 is the data-base tape Visual Serial 998*EXPI (STRING? PRINT C16 WHERE
Number (VSN) and the tape has been previously C14 -xisTrAND C15NE 0:?):
reservced. and '14,%7 is the VSN of the update (ape The first example allows a ratio to lie calculated fly
on which the tupdate is to be written. After the the user-defined funefion. RATIO, and thle second
LOAD command has been issued and loading has example conveniently abbreviates the command:
been successf'ul, control is passed automatically to PRINT C16 WHERE C14 EXIST ANI) CIS
the Access Module The Systenm 2000 Reference NE 0:
Manuial contains further explanation and examples to just C998 or EXP I.
of these commands.

Access Module. The Access Module is the most
Define Module. Since a data base is an organized complicated module with many commands and
collection of' data about a certain subject. a user almost unlimited combinations. The five types of

9



CIII!iliad1 iIIcIlil)1..g those assoiciatedI with the I11w fo~llowing explanaition aplplies oldt toV% thle
ininicliaw ces., feat ire aire: retrieval (queueti FORTRAN PL1: however, the COBIOLI. P1. based

I~-w( t .11111 iliiiediate accvss). uipdate (quleule on file syntax ~.md logic oF the COBOL. languiage. is
.111ss aiirl iiediaste accss). loading (queue verv similar in irinciple.

lmocvss). slrilims atid imioinI (ilucue prc% andi
lilI4(Iiai12 e ssl%. and iitl~l hyliti Ili11 (immedW(iate Ft ' i I I vlc o'FO RTR A N 111.1 stlalenient can ihe

a1ccess). used bw ' vhie programm ner to coimmfiun)ica te wAithI

The lirst typec allows the retrieval orany elements. for System 2(XX) data bases. Yhesc statements start in

example: the standard format column 7. with the required

PR INT Cl. C2: prefix *PL starting in column 1. These statements

LIST C3. C4. C4: must end with a period. For stacmnents that are
longer than 72 columns, a comma must he the last

lie second ivype allow% upldate ope'rations both for character oin the first card. These statements are

iv'! vidual elentsi1 and Ior trees. for examle: translated first into valid FORTRA N statements

CHANGE CI EQ ABC WHERE C2 EQ 4: (luring the precompiling. Thien. tlie expanded
FORTRAN program is compiled by the FORTRAN

The third type allows the loadIing of data in a loaider- compliler.

string fOrmiat when the data base is first defined and

data are being~ loaded onto the (data base. The conm- The four types of FORTRAN PLI statements are:

mianrd LOXADI: is equivalent it)

0QIAIIL: at. I )alt definition statemients define thle common

R 1 EPEl ' AI'IEN I)TREt EiNTRY data between the P11l FORTRAN program and the

I:Q* DATA*: data base. F'or exampijle:

TE RM I NATIE: *PL COMM BLOCK;,DASTUDY COM I.
COM2. COM3. COM4.

where QUEUE: evokes the queue process on the *PL COM5. COM6. COM7. COM8.

access module and TERMINATE: terminates it. COM9. COM 10. COMI 1, COMI12.

TUhe foutrth typec of command evokes user-defined COMI13.

functions or strings, for example: *PL COMM1.

PRINT *RATIO* WHERE C14 EXIST AND
C15 NEO: This single statement. extending over three cards,

might be used to communicate details about the

This command evokes the user-defined function. status of the data base. Only one such statement is

RATIO. E-quivalently. *C999* will call for the string allowed per data base.

defined in C999. (There is no colon after *C999*.) *PL SCHEMA/LI FUNC of

The laist type of command involves the use of system DASTUDY/CI. C2(2).

finictions and is available only through the immedi-

ate access feature. for example: The above statement defines a schema named

PRINT MAX Cl. MIN Cl. COUNT Cl. LI FUNC for the data base named DASTUDY such

SUM CI. SGMA CI. AVG Cl: that the comp~onents Cl and C2 are included in the
schema. (A schema must be defined for each type of

w~here MAX. MIN. COUNT. SUM. SIGMA and repeating group to be accessed by the PLI program.)

AVG are the six system fuinctions available. Component C2 is further defined by (2) to be in
array. since the maximum length of the values stored

Procedural Language Interface (P11) Feature. in the component C2 is two words.

A PI' is currently available for either of two pro-
cedural languages-COBOL or FORTRAN. The b. Control statements have functier % very similar

PLI allows an application programmer to use special to the commands availablc through the control

statements to interfatce with data bases in System module, for example:

2000. A flow chart of the FORTRAN PLI is shown in *PL OPEN DASTU DY.

F~igure 1. The FORTRAN PLI is primarily used to allows access to the data base named DASTUDY:

xcsthe data base and to produce the final reports. and

10
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*11 Q~ ~ l t 11 1 1 i lk eveloll me ut Iie eqirmn tit ue a tid tile
;iIi 11 k% 4 l)AIL% ll114 titC5 .1 prg l nlist bte Chiangedl it) uuiatch thle currenlt

iii di Itdata det'unlition. Il thli% pilot applicationl. there lia~c
* ~~iccil four vci'siolis ofl e deldii olt alh alt feast t hat

IUktiroic %a i .1 cuts hiave funct41ions %cry mattv vcri'son% tit tilie FO lRRAN 11l,11 program.
* \~~ifililai I(, i lie. ci~iiiiimi,,l ii) i lei aect's' module. fo)r

s ii~I : Fronm thle standfioiiit Alf' operailonl thle data blase
*1P1 ( VI I I.I FU NC I IERE.C F' Q should bie on a ratlni-accss des% ice tdfisk. druni.

11:1 !N(. etc.)I while access is to lie made. At any other time. it
aIks~k di eic ~sat of thle schema L.I FU'NC (defined %tion Id lie stored on mag~netic tape from which it canl
almst h In% tile SCHEhM A LIFUNC statement): the bie loaded onto a disk. for example. via the corn-
WIIFiRF clause narrow% down the desired data ct. miand. LOAD JA TA-BASE NVANIIE FROM

TAPEI:. The same comimand can be used ito reload
Al. Update statemients have functi. ins very similar the data base if it should become damaged for any

to the update commands in the access module. for reason. Whenever an update is; performed. the up-
example: date plus audit trails -should be stored on the update

*131 MODIFY LI FUNC Cl.C2(l). C2(). tape via the KEEP: command.
AIMo'% the values of CI and C2 to be modified to
those currently stored in the FORTRAN program. *rhe major retrieval format is the report. with the
Inl this statement, the parenthesized number% indi- impact matrices and the listing of the basic activities
cate the specific, suibscripted elements of' the C2 (BAAPN%). created via the PLI FORTRAN program-.
array. however, many diffeirent retrieval% also can be per-

formed using the iniediate-acces% features. Sonic
otthese will be dliscussedl later, in thie section dealing4 APPLICATION OF SYSTEM 2000 with ret ricv'.l.

TO THE DA STUDY
Definition of the Data Structure. The data col-

ln'iroduction. The overvie%% of the system is repre- lecld for thle DA study oft the environmental impact
senle(I inl Figure 1. The block% oin the left represent of* Armyv activities arc specially structured to faCili-
the h1om processes ivolved in the creation of the data tale comprehension )f the data base and retrieval of
base through System 2(X) (System 2K). After the the data via the PLI program. A graphic illustration
initial loading of data into the data base, additional of the data-base structure is shown in Figure 2.
data can be stored through the update command% of
the access nidule. however, very few changes in the The levels of information-the hierarchy of the
data definition can be nmade. Only the addition and source data-are shown in the illustration. Eight
deletion of' strings and user-defined functions and levels exist in the structure, tbough only six levels are
the addition of conipon-rtts to the last repeating currently referenced in the PLI program. Each box
group along thle tree are pernmitted. Therefore, it' in the illustration represents a data set. A data tree is
changes other than those described above have to be defined as any data set at a given level plus all its
performed. a new data definition must be created, directly descendant data sets. Each box also -epre.
and the data miust be reloaded. In most cases, the sents a repeating group containing a varying number
orig~inal loader string% for the old data base can be of data elements. D~ata elements are used for storing
used, perhaps with only minor changes. If the loader data values. whereas repeating groups desilbe a
%trings~ are not available, then an unload command %tructitre for storing multiple sets of' data values ;And
can transfer the data from the old data base onto an also servc to link hierarchical levels ot' the definition.
output tile before the old data-base structure is For example. data f'or a repeating group, its f'unc-
released. tional areas. and all its descendant data sets will

occur in the data base f'or each of' the nine functional
*The FORIRAN PLI program can be developed ireas,

a% soon as the data definition is fixed and the
required retrieval and report formats are known; The data base for the DA study consists of two
however, in mlost cases, the data definition evolves major logical branches at level one: f'unctional areas

12
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Figuire 2. Data structure of EICS data base.
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a 111d lechiiva4I ',l)iialtIc% iwctirritig Alc ltd e viii- ts aIThe IWOd letimil Iit vIcd dtata elemntl is sviit
(Ilie led~CC M1a Ol at level Zil'111Ch daitai within the Via tlit picture decsigiatiloll. 1Itir lianic data. fit: chtar-
tuniital areas are distriite i to six levels. At the ace- -X- is used to rcepreseiti an Alphimiunicric
firmt at the levels within 116% branch. level two of the character. For esaniple. eillier XXX or X13) i.
ove'rall duehinition. are twa data sets listing unique caics that1 the iimi living defined will tconsist oh t hree S -

BAAPs and programs. Each oft these also has chatracters. The 54111W approiach is used with the
descendant-data sets. Under the list at' unique integer and decimal data. except that the character
BAAP's, the threce repcating groups are: BAAP -q- is used to represent a numeral An example oat
parameters, reviews of impacts, and alternative the picture designation tor a decimal number might
methods of accomplishment. BAAP parameters con- be 9000~() or, equivalent[)-. 999.99. For efficient
lain the repeating groups of HAAP qualifiers and utilization at compulcr storage, the sum of the field
site elements. length% at all the items within a repeating group is

miade ito equal a mIultiple atften characters.,. which is
Under the list at programs% branchir, 1',-um tunc. the number ot'characiers ini a C1)C-6t0t/64fQl word.

tional area% is a hierarchy at' programs. subpro-
grants. and sub-subprograms, each having a data 'Ihle repealing-group rclaiuuuship) %hWAis 1,. % V ili v

tree oft parameters. impact qualifiers. antd site repeal lug group a partictilar componlent belongs.
etemeots. Additionally, sub-silhprograni entries and how each set (it' data is relatedl to the others

h b have the descendant -d ata -set BAAP's. The other through the tree siructure. In detining the data
logical branch, technical specialties, has only two structure, one should he aware ot the restrictions
desczenda nt -data sets: attributes and review mpedon retriev;il operaitiorls. especially. those
attributes. insu.1ving dittereni trects. The data-base structure

and defitnition are subject to trequent reevaluation to
The current data-base definition (Appendix A) dletermine itf there are change% that would result in a

consists of an orderly arrangement of component more ufficient application. thereby reducing costs iii
nanies or labels indicating the type of data loaded the area of data storage, data loading, and process-iiinto1 the data base. These are not the data values, but ing via the P'LI program.-
idenkification tags used in accessing the data. The
data base definition was created -.Ia System 2000's Extracting, Encoding and Loading of Data
Define Module. Retrieval.

Each component declaration consists at'a unique flackgrutnd. Thc primuar). sources ot dat tar the-
conmponent numher. an asterisk (1r system separator, D)A study are impact matrices prepared by prtoject
an arbitrarily determined name. and a description scientists. 'Ihe horizontal itndices oft he matrices are
enclosed itt parentheses. Included within this thec technical specialties. The vertical indices are the
description are the following terms: key or nan-key, possible impacts on the programn les'cl, subprogram
data type, picture designation, and repeating-group lceI. sub-sublprogramn level, or BAAIP level.
relationship.

[The Itirnia I tr sctting ii14 the dat a base w~as dve I-
By designating an element as a key element, an oped in the Sy*stcnm AMX Imiuage. Several hasic

inverted index is established which allows the key poiints may b le oft help in tindersitandiiig tht:~iei
element to be used without restriction in determining 2(XK language anid tlie loiria l tr loading data.
access criteria. It neither key nor non-key is spedi.
tied. key is assumed. a. An asterisk is used it) separate the data From

the component numbers at the system and is called
The three types of data in the DA study data base the system separator. It must be used after each

ire: name, integer, and decimal. Name data ate any component number and also alter ans data values
alphanumeric data; integer data are positive or which are present.
negative %trings at numerals: and decimal data art:
positive or negative string% of' numerals, each string b. Elements are names standing tor data and are
%ith a decimal point, the only components which contain data.

Preceding page blank '



c. Repeating group% are comnoients used to lit twS. "ith "'15" as i1' repeatling group number.
indicate file hierarchical relationships of repeatable -16- it% file comlpoinent number tor till impact. "'17''
groups v, Ithin a logical entry, to relate clement%. and ash thll 10poltientII IIUmIber For thle ramiftication and
it, relate repeat ing grou ps. mitigation text code. and -'IS-' as the component

i iii her foir (he t cclinico I s pucia t codc:
'Ili test butoss ~ni~t the hierarchical struciture of I$* i6iX* 17*10.1)11 11*18*03*

tllu tdati tree. %howni ini Figure 2. may lie help!'ul iii -

0111-licru intig thti order oft doai loading. Alitur cs10iliihiltg tui tca orO Iliiikiitt
totnim ki the IIAAI. thuitct~ic-e inliact

DY;'~tg.I)iow arc loaded onto thuc (ilta balse ill %,allies avc vtitutud. The torinai is shown %\till -I" as, 4

.1 tptltill inric dmtt; strlings associatd o ilhlte ttattt thle tullcatiti, (oIti iii'c. -'lit% fi ic ttilOtioit

tIL-i,1It'i(t . Itlit: gu.O'I A ItIt IlilI i,: 111u11111t. 10o. [li ilpaci same t(A IV . t ot--.'

IM NO* (COMVIONFN I' NO ((N) D IATA its lte vctniilln itunitiuer ,0r. ilec attrihbiu timt
VAIVjt I: orciiody It' the v ven techniiical %IeiucltY. anii "IS' as

\k here (lhe ascrisk t4 )i 1w, 1 le 'V\Cm separator Ii'su l file coiiip-micit niumiber tor tlic tecuclictit spet'ciiv

'paiate cacti item in thle string. An\ oither special ctitic. thei usanIptl~e belos also includcus thue romiifica-
ch ariacter van he used as% t 1w ssstem nieparator it' %o I tn and miiit igot ion tormat as the fi i-st st ring:

dcsgn~edbuttihaui.The repeating-group compo.- I~S Ih*X*I1*I030tl I*IS8034'
newt nimbehr -HG NO"' must be nrtioned it the 15* It'tA'I 7"(tt3*l803'
datat are associated with the given repeating group. 1I; lh*3* I ''tit 14 1 I 3

in thle itti~io loading ot'thu data base. the project The reie-lv tIoa fori t 1w given BA APl arc thu
na me in Lis he jnscrtcd before thu data Fronm the next item% entered. 1-hcv are obtained froni the soame

Matrices caln he inserted. This, name is inserted oniv- line ol thu matrix as thu i-ariticat ion and mitigation
on ee ili the data hase. Trhe format ol' its entr\ -is as code% and a% thu impact at the detailed lesel. The
fottitts: 2)1* * 0t'2CONSTRUCTION' format bor the ieteslevel is a,, lollovts: with -20- as

hie repeating grou to i L ber. -21- 'as the com ptoenit
I lie ~A A I sr ci ach fuInctionalI a rea are loaded nu inicr for t he imnipac cit cnt. '-22'- as the co m ps.

lt 1: l %r tcititiit S1W:CiaI v L15C% lte soniic nentw iiir tiii the ci-c\,k' number. aid '-23'' as tie
BAAI'\ Itt- caut fundtittat orca. -1 lie torinat foir lte component numtber tot- the lechntic.il seialty\ codle:

IIAA I t is ;is tollous: "tith i arisitrarils chosun a% 20* 21 *B* 2 2*ol*3*0 1

(lie ipuatilig gitmp nuntfwi 07 as- thle coniponenit
nuinbicr forthe Hl% AAIP code. and (IIt as the ntimbur Next. the alternate niethod% tit accomiplishmeint
o the BA AVI name: lor- the iien BAAP are enct~ed as Aolws ith

611* 7*1 1*68RAILROA!)* "1(AM" a\ the repeatitng group number, and -101-. as
tifi* h7*I2*t68*ROAI)S* thle component niumber for the alternate methlod:

iCE'* 101* BUILD TFNIPORARY*
I lic mnatrices, prepared b 'v the projct scntists. Atlter' all the ttttenratc meit hods hasv eciencncodd

.tvc thenz Suarclie it) determine it anv technical tile tiust BAAt is searchecd tor ;in\ impacts tin thc
spcialiv' is impouted by the given BAA P at the mnatrix for thot BA AP. Searcing is repeatted until alt
v't.1ilr'd les ci. If* anl impact exist%. the review%-level the mat rices are encd~ed in similar data string,,.

inilpacts Jimt atre checked againtst that BAAP. and
hie toitiicatioti and( miitigationi columin till the The program is the ncat item entered. Programis

IIAAPt is searched. I'therc is an -X- in the ranill'iea- wtill not he on the matrix inlc.ss. there is anl impact on
t1ctltini an 'A" is placed altcr component the programi leset. The prograins. subprograms. anid

number It) in the i-st entry oA that technical suh-msuhprogranis aol he obtained frrnt AR 4 15-28'
stsv-y'i ttv. It' there is an -X- in the ramnifiation tor- the construction fild applicatiotn (Appendix C).
cttltin and( tin the mit igat ion column.n a LZ is TlielOrmat for a program n r is ats fOllows with

itmici-cit alter ''6.- lIn all three (it the%,- inistances. ''4- as the repeating group numiber. -5-' as the
ailter component tnumber -1I7.- the code for the
tainiticatioti and mitigation text is entered. *rhcsec 'I),j',,,,tut.ti .4 r~n I~' ". I .a', 'Ind ( '-,t ... I,

cotles iire exphuiiwd~ iti A ppetidix C. [he l-ormat is as (tarAR 4152h



comiponent, number For program code, and "bi" as n~umberI' a% the excluded BAAI' repeating
the component number tor the program tiani-In group ntumber. and *14" it, the c:omponent tnmber4

40 5*011 IO**OPERATION AND f*RAIINING 1'%r the eseiith IIAAP ct'ste

T he prograit in may Ii a' e im pact,. tin helt itatrix at I1vven vCh ilicM spec iiah I itare to bic loade-d litto
the programlievel 1 r so. tOw hrmal isas tollow% with tlhe slvswme Tn he repeating group% tar [thc at ributes

a% the repeating group number, -S5- as, the an ni tar lie re~ivw at trd'uttle- tlowi initndiatetv
colimoent itmber har the impact conltent. ''W4 asi alter at technical spccialtv. 'Ihe lkormat tar the load.
the conmonent nutmber tar the impacted attribute. ing at tl.c namtes and codecs of, the techilical special-

as" t the component numher for the impacted ties is a% follows: %%-ilh -202" its the repeating group
technical specially. and -58- ais the component ltimber, -'301- ats tlie component number tor the
iiumber for the veview number. if' any. If there is a technical specialty code, and "Y" as the con-lporient
value for component number "W.8" there will be no timiber tor the technical specialty name:
valite for compoinent number "W"i for example: 2020 .101*0 1*.1* COLOG Y*

55* ~A*570I *%*05*
The technical speialties are divided and grouped

'rhe subprogram is the next entr '. Subprograms by subparamietric and parametric attributes. These
fOr construction are obtained from AR 415-2K arc found numbered on the matrices. for example. :
tAppendix C). The format tor a subprogram enitry is I Parametric
a% toltows with "T' as the repcating group number. I.1I Skilparatnetrie
-h-* a% the component number For the codle number, 1.1.1 -Attribute I
anld -4-' a1 the compoinent number Uar the name: I .1.2 Attribute 2

7* ?s*(l I l0*9)AIRFI LU PAVEMEiN SO 2 Paramietric

I hec program canl hate imipact% on1 the mainsx at The attributecs are gis n at sequential code wiih
tite subprogram level. If % o. the format has ''42- as- occasional blank %pace,, so ness attributes can lit

thet repeating grou p numb'er, "43" a% thie component added later. [le tirila t for the ttributies is a%
number itir the impact content. '-44'' a% the compti. tllos: -.%-' as, the repeating group miiber. '

ient nu mber for the iro pacted :;tributc, -'45,' as the os the coonhent nutmrber for the attribute code
compotient number tor the impacted technical ouilber, -7h-8' as, the compoanent number tor the
specialty niumber. aind "0" 1% the vomlponenctt attribute mxmnw. -74"' as the component number lor -

numiber tilr the review% number, it an\. Ag.oii. it the patrametric name. and -80-' as the component
there is a %alueC lr component nuimber "'4h.' there number tor the stibparanmetric name:
wilt he not value tor component nuniher -44.- * for 70 75h'~M tF~*NIRS

42* 43*I1*44l3-*4Stb4* i he review attribuites t~e also given sequential
or codes% which ire t tilln the hori/onital lines of the

42* 4.3*A*4tN*4b)4* mat rices, The till~ 11,1 0Tt I tiC% ONie 1e011i(a tl k%

with SK as the repemIing sgrotil) name, '-4" as thec
1he aj h.subprogram level would be the next lev el component nimiher tar the review code,. an"W *it ''~t%

otfIasiha o under the sub prograin level . How- the,. cornpo nc it miio iitwr b ir tie ic' %'wk at tribute,
"cer. thts level is not inipilenientect at this time. The nanlic:
next repeating groups would contain the list ot M* h4*t0l*11)"l'HAHU AND) IKNIAN61ERLI.)
BAAP cod.es not applicable ito the construction ot the SPECIEFS*
given subprograms and sub-subprograms. This list
woiu li e developed by engineers and scientists at Similar ito the attributes at the detailed level.
('FRL who are familiar with construction of' the there are also tell or fewer controversial attributes for
various facilities, the review level. These attributes are distinguished

tronm the regular reviewp -level attributes by their code
The format for this specitfication is as follows: niumbers, w hich are greater than "9."- Furthermore,

with -10"' as the sub-subprograni repeating group in the P1A program. these attributes are nmarked
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colll ri seltSia I ativit I henl .tide Is, the%:cd, A i Q111,111. /Pnw4i% . 'Ilie u k ~ict c 1% iii.ilit for

esiIlie kol Suc I el kitig %I VInIIg is As (l'l Ill\%5 USC in itd lit OkWI5.t sliICe Al Cotitnd ilIVIT1r
1atu WIN .11It uilictl logi clit. ail %tieci I li datla base.

I I Il \l INA I I wil norn it t IN. I ot -\ tsit i c . I k I it b I o
-\11 vIIlIv .1 lilt Nc~tiuc i sti i IcpN Il lie lom;l i ci'iniimt id m ill A lt- unikluet t ! A l' codes'

Ing oetalii is, sluosn lt Appentdix A it) gis e te told tameiks s ilh all A imitlae ot thev techill
<-reder aI clcurcr uttdvrstnding~ ot'lthu prwe.s%. speciaty. ecology teodle ()I), an It1 s; tve ee

atiulihiis lot- the leehiticil sp~ecialty-. helth science
ktwimi~tjiR jt Si;:(, of I/li I)titu Ihumv. A size vsti- (code 021.

male may he (it hell) in understanding the physical QUEUE:
nature oft the data hawe. The es timnate given here is PRINT Co6 WHERE ALI. OF W16 h-Q A*.

tl for tine i nut ionol area, conttruIction, anid is CIN EQ I*)I:
based on the assumption that the BAAP'\ will total PRINT ('88 WH-iF ('301 LQ ?*:
IS),. Each BAAP impacting approximnately ISO attri- TL R M INATlE
itle,, means an aw rage of only 14 impacted altn- [he output of' the ibove retrieval is given in

little per techniical specialty per BAAIP. lFach data Appundi\ A. Since thuc queue process i% used more
set requires ten character%: tine for the impact code, often for up~datiutg. more esaniples hase been giveni
too for Itic technical specialty ctxie. and seven tor it) the secion decaling \hith updatingi.
the attribute code. Also. there is an expansion factor
of thtree to the (la base from the Input data. With Iimoditir Acc~.. Manyv more commands are in)
tbis inuiaiatin the estimated %i/e tit' the data hase the iinuttediate access Icaimire thtan in the queue
can he ecituated as flItoms: 150) HA AI's. each procce,% and t hu\ are also mo~re ersa ile. lIn add i-
impacting an average tif 1 54) attributes. gives 22-S l5X ~ ion, % s'te vwlu netions Itave beeni defined ito deter-
impact data sets flr 225,M) characters. Adding mIineC lile: n'liasiitln ailoe. nunuunoultli ailole, Count.
I (X).tKX) characters for the rest ofl the input data antd s im. averatge. and sta nd.u rd dleviation. Valuable
apply-ing anl expaimolt i fctor oft three for the input tools are available lor keeping aiccurate %ttiics and
datia gives 3 x (22S.(X0 + l(X).(XJO) = 47 5,M) char. for validatting dalt in the datak base. For ciiampic.
actersi Ir the estimated size oft the data base. The the tolbossing commtatnds %%ill Illustrate -iomc ot the
actujil size oi' lie implemiented data basc for the usetulness of these features:
tonctional area of construction is very close to the
estimated size, a. ELI--ME-N*T. I IMICON]

FREQUENCY V.'\jLIF
Retrieval. As, mentioned itt the itrodluction ito this 2224 A
chapteir. simiple retrieval operations, iii additioni to 1I* B~~h
lt: report retrieval via PHl FORTRAN programs. 101 5 C
cat hie performied onl the data hawe via thie qoctic 3 U N It I. It, A .1 S
process orl through the itimediate-access commands 4035 OIL CUIRRI NC l'S
as ailablc inl the access module. Retries als, ofl the
saitiics of the dlata base can he rea(Iilv obtained, I lie ottipunl gisus the total iuIInthcu) of inlipaedl.
tielt a% number oht h-AA11's. tiuniber tit ttribiutes per dutuiIlelv\cl attributes IOn ithe A. IB. and (' scales. atnd

technical specialty, and niunmber oit HAAI'\ that have also ite total nuumber oit Impacted ttritelis (occur-
he tt"iled-to-considcr" scalc of A, W. or C bv tech- relieesi.

tical specialty. 'Ihusem simple rut rics als callt:
requested bly nonprograminmers via the queue process 1). I1 ALLY. EACH. B IMP VS:
or through immediate atccess: how~ever, users still ELEMEN .I- B 1MP [I'S
tist tutiderstand the data base structure before the.% FRIQUJFENCY VAxLNLr

can construct these reqiuests. Some of the 12221
antticipatedl. comnoi requests will be defined as 1114 2
strings ort as tiser-(letinedl functions. so thtat uiscrs canl 3
tall tot thcnt ss ith the required paranmeters by tianic 110 4

Il1. component niumbecr. 3543



331 normal FoRTRAN compiler creatingp all ecWVutale
4tN4 code. Vhis process is illust rated in Figure 1.
4MF
bi2t I0 ' lire P1.1 prograni read'. ill thle tiiictioial are~is to
ph4 I I teic w~'e tile p rogra is and s u bplog rat: it 11L,

10 UNIQUE ' VALLUS litv.-cC'.'cil. and( tile levvl cilici icvic% or dtiledII,
WS3 O)CCURRENCES at which tihe processing will takec place. A his tit all

the HAAP's in the function being prokcessed will be
The out11pt gies the total niumber of' impacted printed first. followed b\ a mittrix tif the i niliacted

attributes or ocurrences at the detailed level. The levels for each technical specialty impacted in a sub.'
number should agree with that obtained via the provram.

quuepocess. inadtofrach of the techuical

specialties. the nutrbecr of' impacted attributes is Two areas in the P1.1 program art: used l.1i comn-
listed uinder FREQUENCY. The numbers in the inunication bet'mecn Systenm 2000 and (the user pro.4
VALUE columin arc technical specialty codes. grant. These area% are COMMIBIOCK arnd
tAppendix C contains an explanation ot codes.) SCHEMA. ('OMMRI.OCK is employed to ad~ikc

the user program oft the sueecsilul or titisuccstlul
c. To determine how many detailed-lec-el aitn- completion olt an interface statetflct and to gikc

butes are impacted by a given BAAP with a scale of other pertinent infornmatiotn about the operation
A, for at given technical specialty, or for all technical SCHEMA actsits a repositovv for ditta clement,,Lspecialties. the COUNT systemn function can be used retrieved bN Svstemi NOX) t'rom a diita set or foir user.r ~a% lfillo%%%: supplied clement values ito nrodif data or to creatc a

PRINT COUNTC('l WHERE C116 FO A AND new data set. These two, areas Must be declared
C07 EQ 73: bct'Ore the program logic begins. Figure 3 is an oser*
CNT 1() 55 view flow chart oft these prwrs

The abolse command causes a count oft the number
tit A-scale impacts of' BAAP 73, a clearing site. for After the COMMBLOCK. SCHEMA. and other
all the tchnical specialties. The resulting count is arrays have been dimnisioned, the first data card is
55, Riven in the iormat show~n, read and printed. This ca1rd uontains a one-senitnce

heading that describes the job) to be printed at the
To narrow the count to a given technical specialty start of the output. Next. the number of' functional -

which in this case is ecology, with code 101). the areas to be ptoiesed will be read and printed.
following commands can be used: Finally, the data base is opened after the correct

PRINi COUNT Cifi WHERF ('1b Q A AND passwvord has been pien to the '.tcrni it) allow the
CI X EQ 1 AN1) C67 E-Q '73: user access to the data base.
CNT 16s 9

The resulting count shows that. of the 55 A-scale A loop is started after access is obtaitned; the 7
impacts for BAAP 73. nine are attributed to the number of cycles in the loop depends oin the ntimber
technical specialty. ecology,.o tit unctional areas ito he processed. The next data

card contains the function codec, the number oft pro-
The P11I FORT1RAN Prugrumn. Most data re- grams to be processed. and the level at Lshich the,

trieval is accomplished through the System 2000 processing will take place. Regardless of' the level.
PLI. The FORTrRAN sourct: code is written in the the BAAP codes. and ironics for the requested fune.
normal manner with Sy' stem 2000 PLI statements tion arc retrieved next and are prinied.
intermixed. All Svstenm 2000 statements begin in
column seven oft the FORTRAN field, with a re- Another lomp is iir% stated; the numiber of cycle%
quired FORTRAN identifier of OPL prefixing each depends upon the number of' programs ito be
tit the statements and starting in column one, The processed. Trhis loop is within the loop that Iclictids
completed source code is screened by a precompiler on the number of functional areas. The next dtata
for System 2000 statements that are expanded into card. containing the progritml code and the number
an acceptable FORTRAN source code. The olt subprograms. is read and printed. For xhcsc pro.
expanded souirce code is then processed by !he grant%. the data base is searched for impacts on the

14
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program level. These data are transferred unit) [he Access Modkile ot Ssstcnt &Mx)) providvs uip-
tapes, depending oin the level til the %tudyN and the datiuig op-rat ons. In a1 (queue or batch-processing
techniiicalI specialties inipacted . cn vi ronnien t I The Access MIodul ii s miadc av aib Ihi

Ili ilo AC(ESS: coniniand. [romv this point, one of
T he sa hpro'gra n cRdc card is read antd p ri 'ited :i.,valI gc ie ra I operat toas andI corn ii a ds cii it be

nexi. A search is made f or impacts on the subpro. issud, including L OAD: or I)I SC'RIBE:, or the
rallvland the-se data are transferred onto user may .nlvr kitive licc-oing by issuing the

tape%. depending on the level of the study and the Qt'ELT: commiand. Thereaftet. update comimands
technical cpcialzius impacted, The excluded wavN be issued inl a batch .proc"Nsing mode. Batch
BA Al's arc searchied and stored in a table for the procceiiig is enidedl by the 1 R INA.:coni
next processitig ,tc). utaild

[he tabulated BAAP',\ are then retrieved and [Ihe loading tot the initial set (it data \ altics and
compared swith the list tit excliud BAAP's. The much of the dat. -base maintenance will he per-
BAAP's that match arc not senrched tor impacts, formed in the basic-access mode. Coninuncis can be
Thec level is checked for the BAAP's that have not isued to enable users ito I OAt). ADD)1. ASSIGiN,
been excluded and, depending on the level, cither APPEND, REMOVE, and CIIANGF. values in the
the decta iled -level impact% or the review-level impacts data base.
-ire transferred onto tapes for their respectise tech-
nlical specialties. The purpose ot thle LO ADI con Iimn d is it, load

intio thec datli base large qulantities tit data in loader.
At this point1 a mnatrix is iiritten tor each technical string torinat tor cacti logical entry. The tornmat is:

specialty under the %ubprogram. alongu~ith the attni- ACCETSS,
butes and BAAPt nanme% in separate lists, and the 1.0AAL):
subprogramn number is checked to see it all the sub- 'Ihe data string lollows imtvidiatli.
program,. have been printed. 11' they have not been
printed, another card is read. and the search for the [he ADD command adds dat i to existing data
impacts begins again. sets where no diat a current ly exists. It only ,ittect\

data sets at a s0inile level.
Alter all the subprograms have been comipleted, ACCESS:

there is a cheek oft the numiber oit progranis to be AD 1) (lI 6 'Q A*. AI)DD CI" EQ 05*. AIM DD'C8
processed. 11t nmore progranis need ito be lprxcessed. EQ 039
the secotnd loop is started again ito read-itt more pro- WI-IERE 0)7 FQ I I:
granms. It all the programs have been processed, the Thk command places data unde,_r '67, whicht is the
number ot hinetional are-as to be processed is exim- BAAP code-
mned. It more functional areas need to be processed.
the first loop is started againt to read-in more codes heASSIGN command assigns data within exii4-
or the I'Linctional areas. After all the functional ing dat a sets, whet her or not thc data set-, contain

areas have beetn completely processed. the data base datai. 'Ilti% coniniandt first renroics all the contt nts of
i% closed and the program end%. A listing olt the PLI thr selected data SVI-,. and then adds on~v the data
program is containled in Appendix B. acceompanying the conima ad. [he previous" Valiie

are lost.
Updating the Mills Base. Tlhe three methods ton ACCESSi
updating a data base in System 2000 are: basic ASSIGN ('lb EQ B*, ASSIGN (-17 :Q 05*.
access, iniediate access. and PLI. All the updating ASSIGN C 18 EQ 03*.
that his b, on attenmpted so far has been donc either WHEIE ('67 t:1 I I*:
thrnough basic access or through imnmediate acccris. In the above examiple, the inifornmation in repeating
Becauise large or consistenit changes of the data base groutp CIS. under BAAP 11, is removed and
arc not required at pres~ent. no attempt has been replaced with the inlormation contained ini the
nmade ito urite a program to update through the PLI. conmmand,
lhc Svsten 2(XX) Referene Manual contains a dis-
cuIssioni(ot the updating process, in this language. 'I he APINI) I REF comimand adds new trtcc,:
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%hereq (ila I ti' dlid not exist. I his cowntia adds ani'itu inuito it, HAAP I I

A11 1 l NI1) IR 1: 1. CMh 1:Q C1* 0 1 M* X)hul purlpose tt ilic ('LAN( "F comnd ii~s tw
A0I Al IW 111 IN I) * Chalgt data \01itl vesingti dat.1 sets. %O evke dlutl
WHIERIK .C11 lEO03*: tsissN. It Ctiiuiges (lal1:i at a singlLe tIVw l n. 'It11

I Ii,. coumin adds it review attribute to lte tech- l1ollIng comm11and chainge tile nMle (it at tchnical
i e )ciaIlty, % rlikce water. specialty, indicated Lw- thle U' code, ito earth science:

CHANGE (C3 EQ EARTH SCIFNCF* WHERE:
11wi REiMOVE command remnoes data t'rom (101 EQ 01:

selected data sets. ht also has another t'Orn. IRE-
1%11V11 IRIlE. mshich removes not oi] the data '[' purpose ot' the ASSIGN command is ito
tr'mi tile selectedI data set. hut all the data sets. lying atssign data ''ithiin existing data st.regardless oft
below\ it, The tollowing command icemes the tech- -whether tile emsitig datla Sut,. 'ntainl datit. This
iicalkiwejalte, sutivc water, and the data sets lking comnit~d aiy% atlters the contents, of ail the
1ii1dur it. selected d ata sets, al t a single Iew c. 'I lie b'11(io

A CC S S: commttiatnd rmos s ll lthe in lorniation in repeatll
RFLMOV E FRLEC202 WHERE C2(X) EQ D.A. group C1 5 utnder BAAI~ I and places into it just tile
P)ROJECT*: infoirnation contained in the cotunhind:

ASSI6N CIS; EQ It)*I3* 11*tl2* 8*03*FND*
tIhle porpose of' thu CH ANGE comm nand is it) WHElRE (&" lQ 1t:

chanige data within existing data sets. \Ahere data An ASSIGN TREE command also \%orks thle \anlu
bexist-.. It changes data at a single level onIv. The way except that it alters thle Content,. of, tile data sets

tolltowing command changes the nane of' the tech- in the entire trec rather tian in just one datat Net.
nical spcciaIt. indicated hy the C.3 code, to earth
Wcu nc: SimilarisN. the REMO0VE conmmiand renioves data

A CCE SS: ftroni selected data se"s at at single 1usdl: thu RE-
('HANGE (3 Q EAR ti- SCIFNCF* WHERE MOVE TREE conmmnd rvnioses eacti selected (tata
C301 [001I*: set and alt its, desceumlant data sets. 'The l'oltomiiig

cOrn iiiid wil lwt uit tuchnical speclialt
I lic immeudiate access teat ure also Val libe used to REM OV E TREE ('202 Wl tIR F C301 F Q

upjdate tlic datm hiaw. This leaturv incudus at usr- SI 'IIACE WAlETR:
lirictflcit laiiiguage with ss liich i ioiip)ogrammiiir call
lCklutIN thle t1)(liig Oft (LU bas. It Call be used I[lie pLupowc (it tile I NSIRtI I ELT Coumitiand is
I'O liiingle- and muttiple-elenun updates. ad hoc- up. to add newX datal true s I here daa tfees dot not cxist.
dtfuing. small-hatch upd)(ates aind ;I'Sitionuilg Up1- Ihis comimand ditlers tron i l other update Coiw-
dat gig. The user gains direct acccss to its capabilities ma nds, av:titablc thIiroug.h inmined huc access because:
and comnmand% b issuing thle ACCESS: command it creates a riek data tree "s here ito data tree exsited.
1or. i jsireetlY, b\ issuing at DATA BASE NAMFE IS A it other coinmantds tuosity) us ist ing daita sets inl

Scommand. sonie "saY. This conutarid atso atlo"S the ue tit at
B!:FORF AFtER sn \as inl Itace oit at WHIlRI-

I ft:e ait~lable commanrds allow users to A DD, claue and thle useo ota trace notation wkith which one
A\SSIGN. I NSERT. CHIANG E and REMOVE cali select a data set 1) it, position in the data bawe-
viliic fromt data hawes. 'Ilhe opet ations can be %% ittiott regardl ill the coindition (it data value%. I lie
(limlced by a WHEFRE: clause or. in the case of the irsit example below inserts the technical special;'N
INSIFIRT command. bYit a BEFOREF A FlIR s,-ntax. air quality. helo)re surac s :tvr 103). Using trace

not ation, thle second usxample also inserts the tech-
Thre ADD) command adds data withiin existing nical speciat. air qttalit\. hel-ore sut hicc wkater.

diita sets, .%-here nol data tuurrentlN exists, This corn- INSER I * tRFI ('202 EQ 301 *t12*3*AIR
iiand canl aftect existing data sets at at single level QULITlY*

tun' LEN 1) * HIFORE 1:C01 1: Q(13:
DD CI ('5 EQ I 6*A* I *3t 1t1N*)3* 1:N W it

\VHIERlE C'7 FEQ It: I NSI-N I I R I+I (202*21I Q 3ttltt2*34At
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QUALIT Y* darta-structure dctinitimn. F-or esanilple. tilt trkv
ENDO WHERE C200 EQ D.A. PROJET: starting with tepeatinig grouip (,I., Irigurc 2) w\as

origiliall ' part ol, the 1tt-C tinder- repeCating u rou~p
A further discussion of these ulpdatinlg proMeSSe COI , with the elentts BAAP Code (0 4) and BUS

may he fouind in thle Systeni 2(W. Reference Man~ual. Code (C29) ha~vinig different meanings. As the pilot
rutn progressed. thle lartge imimoant of datik invok vd

Modification and Error Recovery made such a detinlition imp~1 ractical. Thu old dataa
base was released, and thle nie\\ dei111tiOnl Was built

i1ir0(iictionj. During the initial phase olf ilc- as showii in Figure 2. With sirine minor elangc S aind
mentation. frequent changes were made to the data reshutflitig most tt thle or-iginal data in thle loader
and to thle output requirements, depending on the strinigs was reused W~ load data into the new data
flexihility of' the definition and on tfie I'Ll basec.
FORTRHAN program. For major changes. the data-
structure defirlr ons had to he altered, which re- L'rror Rearcrv. Since thle dat a base resides ona
quired rekcase oft the old structure and reloading (it randlom access devite ldis.k. drum, etc.). it can be
the data; however, in most cases. the data prepared dlamaged ansi inie thereQ is a hiardw are or a su~ti sat
for loader-string loading needed only minor changes fiailure; therefore, at cuirrent :opy (i1 the data Kase ts
and reshuffling. which should be considered when alwvays stored on mlagnetic tape for reltuadfiig unto
defining a tie\% (data structure. For minor changes. thle tandom-acess device. Also. whencv-r thle dIa
no i-xdefinitions were needed. base is tnt in use for more thani 2 dayvs. it is adviskale

to release it fromi the randont-aeccss storage: and k
For examiple. during the course ot' development, reload it t'ron!itape w~hen it is requested again.

it was decided that controversial attributes should be
added for each technical specialty and that the IFor it %econ'l-level backup. anl archival %copy ot
implacts onl these should he printed out alter both the thle data base v, kept oin ltpe. It is not the %cU r.etit
dIvtailcdI-level and the rcvieAs lcvel attributes. A version. and in update tapec is used to record Al
change oft the data-structure dclinitioi coid have upae ic u rhvlesoiwseet 'libus.
been required, but after careful examination of" the If thle current versionl 11 tape is damal.ged. thle 11.1.
del'initior. a solution si-as found that (lid tnt re~uirc base can be recreaitedl by kpplving tile ukpdate .,')c ito
such a change. First, the repeating group C IS the aticlilal tape. Tlie taetho't also illosvs the recei
(BAAI' parameter) is converted for use with two tion ot prcvions% versions oft thL data base siuce each

types of data sets: the original. detailed-lesel altn- ofc tit ie update Call be appliedi at w ill hs t1!e user.
btte imorpacts and the add it ional. controverial a ttri - Onily three tapes arc nteedted Ion~ a singl:- reel data
hutes. The elemntsno of both types arc essentially the base.
same except that the impact attribute numbers for
the controversial attributes are always higher than All operations are assumed to tit in 1the indireti
those for the detailed attributes. Secondly. the mode which mecans that a!! ipdatck, are: tirst storedl
repeating group C76 attribute is also converted to on disk and then transleried to the update tape. All
store two types oit data sets. namely detailed-level of' the f'ollowing tapes wvould have been reqtictel
an1 controversial 'attributes. Here, the elements C79 prev iousl ' and are i.,sund ready to use:
and CNtl are used ditlerenity. For the controversial Archival tape \SN '11il102
attribiutes. ('79 \\'ill always have the value. Update tape VSN T '2133
(CON'l*RVRSL. and clcremit (() wkill never have Current ltpe VS N - 1.3421I
dala. Thus, controversial attributes can be dis- The f'ollowing commands illustrate the procedures
tiliguished in two wys.y Similar changes are mnade tin tor im plemntiing thlt leat u r mnittioned abuse.
the rejlcatilig group ChXt or review; attribute. Here. When t lie (data base has been created, thle command
ol!* the value contained in c'ernent C8%) is used to causes a copy to bie saved oti the archiv al taulc. armis
miake thle distinietion . All review%-level at tributes will the U pd ate tiklth t r later t,, antd cea t,5 air update
base code nunim b hcn I and 9: controversial tile onl the randonti-aecess des ice.

atiibttess i\hav code numbers greater than 9. SAVI; D)ATA HA\SF ON TI 102/1'21 33:
'Io save the cutrrent version., the h111'l tg typeC

Otlher changes tin the data require changes in the 23 ormuand is vniplo~edl



SAVE D)ATA BASE ON 13421: Columns 3 it, 4 -Nuniaoer olt programs to he
1I Ithe data base has been damiaged or released, the considered tinder this Itune-
eurielli sersion call be reloaded tising: tional area (2 digits).

LOAD) DATA BASE FROM T3421. Colun 5 -Leve! code (I digit)
It cac:h upstate is soccssfLil. and it it record it the I is t (Ietailed-level cni-.

-~update s tivsed~~ oil the tipdatc-file tape, fthe l01t - ronntettl attributes
illy coin) niatid is g.iveli: 2is tov res-ic%%-lc%%t civ eironl-

INo flocitionl of the update-fide tape is iiecessIr% sinlce (oiltlimits (1-7 -- Need-to-consfider scale (2
the tape %kas aiilrvids a rnmed ito reeivec the u pd ate ilph a chat acte rO .
itirnmation. It this examuple. all update data plus Blanks vA ill meani A. B. and

th le atudit trial arc: iraiiserred to VSN T2 1133. C impacts " illlie otpuilt
A will meati on1% A impacts,,

Alter sevral tipd(ates, it it is discovered that the %%ill be out~put.
last tsi updatves contain vrror% (i.e.. eseles 0 and 5), AB %%ill mecan onlk A and B
correcctions can bec easilyN made. U sing the tlloming impact% willI be outputl".
commiandls. the data base canl be recreatedi as it %%a%
atl c~cle 4. The current data base is released hir,t. Pitgrant irds. There should be a% miany pro-

RELEASE : gram cards I*Or eachi set as there: are programs indi-
LOAD D)A]A BASE: FROMT 11102 cated oin the functional ajrea card. T[he order oft this
APPLY 'lH RU CYCLE 4: set (it cards should also correspond to thie order (it

Again no mention Lit the update-tile tape is neces. the functional area checked.
sar%. Columns I to S -Program code number (

digitst
Input Format. In order to ru-tries e the appropriate (Cilitiins h to " -Number oft subproigvani% to
inl oro at i to assist in aissessm en) of' the inmpact tIill be -ons id ered uinder- this
the envirotluient of any, aetisit *v. the activits must bec programi (2 digits. (W~ t onl *

erh1 id en)lifed - S tiech idl ti tie i i, is aeh i p-ed flie programn le~ el i-. t c' be
hs sclectintg one or more functionial areas to swhich considered).
cert~ii pro~ueets can hie best classificd. Thten. under Coluitns 6 to 5) -ollar-s alule code tQ digit%).
each ftuional area. it is nvcssa r% to ident itN the Columnns h0o4 to Il-ocation Code (2 digit,),
pti It ' itttst. and Liider cacti progranti. ito ideittits the Columins 121to 1 3-iie~rantecode (2 digits).
stilitmnrantis)_ All progran% tinder the stte Itune- (oltinu 14 to I15--Season code (2 digits)
Iiiita ti-ca andu atll siiproprains indci dihe sanie pro- Colunms lbi o I -Number of site elements ito

tait!v shltoii be groit ped to4 get her as- a 9t - lie input (2-digit number
less than 30).

After the functional areas. programs. and sub- Column IS -1 indicates that sit e dc-

progr~ins hawe been determined. certain inlftrma- menus are the same as in the
illi is reqitred to lie input \ia data cards in order ti fprit .o.s prrPamf; 0 or
icitiese iei desired ittornation. A descwription of blank means no repetition,
these cards lollows. Columns 19 ito72-3-digit site-element codes.

jill11111(tilm ardI I* colu it 18I contains a 1.
('il timw I414 tool- te fpoet rtte no data shiould be here. Up

identficaton, o it nato Io s8%ite elements. cani

in ofcain t0 c ara maes. - coded oll lhis card.- II illc
niuni(, Card) hrate arce ;ilthani IS %tic I.Ic-

Colurms I to 2 -Number of functional atreas i% t is c~ar sholtild iiltit

to bc' considered (2 digits). IotmiA 11Yr(a vlrntI il asl

Columns I to 2 -- tInc-iotial-arva code (2 C ohtinlils I to At1--ulagit site-elcittentl c-odes.
(tigit). Up ILI 12 ntorv sie elements
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can be coded on this con. subirgranl card is very similar to the subprogram
tinuation card. ci' except that columns 6 and 7 are always blank.

Columns I to S -Sub-subprogram code num-
Subprogram Cards. Immediately after each pro- her (S digits).

gram card and any continuation program card, there Columns 6 to 7 -Blanks.
-should be as many sets of subprogram cards as indi- - - Columns 8 to 9 -Dollar-value code (2 digits).
cated on the program card. A subprogram card is Columns 10to I I-Location code (2digits).
very similar to a program card, except that columns Columns 12 to 13-Time-frame code (2 digits).
6 and 7 contain the number of sub-subprograms to Columns 14 to IS-Season code (2 digits).

-be considered under this subprogram. Columns 16 to 17-Number of site elements to
-Columns I to 5 -Subprogram code number be input (a 2-digit rumber

(S digits). less than 30).
Columns 6 to 7 -Number of sub-subpro- Column ;i -1 indicates that the site ele-

grams to be considered ments are the same as in the
under this subprogram (2 parenr subprogram; 2 indi-
digits, 00 if only the subpro- cates that the site elements
gram level is to be con- are the same as in the pre-
sidcrad). ceding subprogram; 3 indi-

Columns 8 to 9 -Dollar-value code (2 digits). cates that the site elements
Columns l0to I -LLocation code (2 digits). are the same as in the
Column 12 to 13-Time-frame code (2 digits). grandparent programs; 0 or
Columns 14 to 15--Season code (2 digits). blank indicates that there
Columns 16 to 17-Number of site elements to are no repetitions.

be input (2-digit number Columns l9to72-3-digit site-element codes.
less than 30). If colunin 18 contains 1, 2,

Column 18 -1 indicates that site ele. or 3. there should be no
ments are the same as in the data here. Up to 18 site ele-
present proRrum; 2 indi- ments can be coded on this
cates that site elements are card. If there are more than
the same as in the preced- 18 site elements, there
ing subprogram; and 0 or a should be a continuation
blank indicates that there sub-subprogram card for-
arc no repetitions, matted as follows:

Columns l9to72-3-digit site-clement codes. Columns Ito 36--3-digit site-clement codes.
If column 18 contains I or Up to 12 more site elements
2. there should be no data can be coded on this card.
here. Up to 18 site-elements
may be coded on this card. Appendix C contains the codes for the programs
If there are more than 18 and subprograms under the functional area of con-
site elements, this card struction.
should be followed by a
continuation subprogram Typical Input and Output. The following discus.
card formatted as follows: sion gives an example of the input given to retrieve

Columns I to 36-3-digit site-element codes. certain information and the resulting output. The
Up to 12 more site elements input cards considered are:
can be coded on this card. I. DA PROJECT DATA BASE PILOT MODEL

ON SYSTEM 2K PLI
Sit I),.S iuih oign p Pit 'ard oi~llinuh. IIth lctl 2. 1

subprogram level is to be considered, as many sets of 3. 01012
,ub-subprogram cards should be immediately after 4. 01100 2
each subprogram card (and any continuation card) 5. 01110 0
as indicated on the subprogram card. The sub- 6. 01170 0

25

i I I I I



Card I is the identification card. Card 2 indicates tlexibilitv of the system and the ease with which it
that only one functional area is to be considered. On can be updated were other reasons for its develop-
card 3. the first two digits are the functional-area ment.
code (in this example. 01 for construction); digits 3
and 4 (01) tell the number of programs to be con- A user of the EICS need not understand the
sidered; and digit S (2) requests the review level of details of the data-base management system or of the 'I
environmental attributes, rather than the detailed PLI in order to store or retrieve Information. The
level. Digits I through S of card 4 are the code technical details of the system and its use have been
numbers of the program to be considered (01100 outlined in this report and include: basic concepts
represents operational and training facilities); and behind data-base management systems. an outline
-digits 6 and 7 tell the number of subprograms to be of the nature of the data and the associated manage- --

considered. Cards S and 6 are the subprogram cards, mnc requirements; reasons for selecting System
on which digits I through 5 are the subprogram code 2000 and a discussion of its capabilities; and appli-
numbers, and digits 6 and 7 are the number of sub. cation of the EICS. created with System 2000 and "
subprograms to be considered. Since the dollar-value the P1I. to the DA study.
and certain other codes are not implemented in the
present version. no such codes are shown in the At the time of this report, only the functional area
example. The given cards reference the airfield pave- of construction has been implemented on the EICS.
ment (01110) and training facilities (01170) subpro. Programs. subprograms. and basic activities are to
grams, with no sub-subprograms to be considered. be delineated for the following functional areas:

operation, maintenance and repair, and mission
Appendix H contains some selected output result- change. The description and development of train-

ing from input of the above cards. The first items ing activities are also to be initiated.
output are the data on the identification card, the
control card, and the functional are,- card. This Currently the EICS. with one functional area
information is followed by a list ofall BAAP's in the complete, is only 10 to ISpercent of its eventual size.
function being processed and by the program code With completion of nine functional areas the system
and the number of subprograms. Then, for each will be fully developed. The projected annual growth
subprogram within the program being processed, rate for the system is 15 to 20 percent of its final size.
the program code, program name, subprogram The existing pilot system has been developed pri-
code. subprogr;i , nrmne. ?nd ,' ratrix relating the marily to demonstrate the feasibility of the EICS
BAAP's to the environmental attributes for each concept. The complete operational system, retaining
technical specialty that is impacted by the subpro- the good leatires of the pilot system, can be imple-
gram arc givcn. Following each matrix, there is a list mented differently. Indeed. a system which is to be
oftlie impacted attributes, the numbers of which are accessed regularly will have to be managed in a
listed across the top of the matrix, followed by a list manner entirely different than such a pilot system
of the BAAP's that affected the impacts, the for experimental purposes.
numbers of which are listed down the side of the
matrix. The contents of the matrix intersections are The choice of System 2000 foi data-base manage-
either A, B. or C, indicating the need-to-consider ment must be reevaluated betore the full-scale
scale of the impact. system is developed. System 2000 has proven very

satisfactory for the pilot study, but its use to main-
tain a full-scale system would be very expensive;5 CONCLUSIONS AND therefore, efforts have been initiated to convert the

RECOMMENDATIONS System 2000 data bases into a number of sequential
tiles. These files could then be accessed by interface

The EICS %%as developed to manage the large FORTRAN programs in the remote, batch-process.
quantity of complex information necessary to relate ing mode or in the on-line, interactive mode.
Army activities to potential environmental impacts,
This computer system processes all the stored infor- l'he choicc ot hardarc-selecting the colmputer
mation and provides only the relevant inlormation in mainframe and all the necessary peripheral devices
a timely and cost-effective manner. In addition, the -niust also be considered, Toward this end, OCE is
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conducting a survey for an 8-year plan. Again, as in lit conclusion. it is recommended that the EICS
the case of data-base management software. the and its associated data bases jind computer codes be 4
nist cost-ellective o xration would probably not developed according to an orderly ptogram for
employ a coninlvral]. timc-shariing computer net- growth. l)ecisions about the hardware. softwarc. or
work such as the one currentl) in rse. Before devel- pvrsoniiel requirnmelts ol'the full-scale system must
opment of the EICS proceeds, a detailed study of the be made in the imrediate future so that a compre-
hardware and software requirements should be hcnsive plan for orderly implementation can be
-conducted, .formulated.
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APPENDIX A:

EICS DATA BASE

IDATA BASE DEFINITIONS

LOAMF nAPJCrT 16 0-10 73/06/2A. 15*2Q.40*
nEscPiRE!

-SYSTFM PFLEA0,F NUIREP *3
DATA 9AS;F NAMF I.; OAPJCT
DEFINITION NLIMREP 16
DATA RASF CyrLE 605
?000 PPOJFCT NAmF (NAmr X(10))
?01' FUNCTION ARFA (PG,)

1* F(INCTION CODE (INT~rvw KtUmRrP Oq IN ?01)
70 EtINCYTON NAMF (ION-KFY NtAmF XE?) IN ?01)

t6' INI0tJE AAAPe, WL. IN 2011
67* 11NI00F 8AAP C'IDE (INT97GF NI-ImPFP 9(c;) IN 66)
6q* I)NIQUF RAAP tjAME (NON-KE:Y NAMF X(?cS) IN 66)
I c* RAA0 PAPAtAFTEI (Or, IN 66)

16 T'P CONT (NAME X IN 19)

170 4 ImP ATTO #1NTFCFO N1Im'4ED 0(7) IN 15)
IQ* P pIP Tc, (IfMT1E(iEwP NIIMKFP 99 IN IS)

4690 1JNT $AAP OtJbLTI'IFP (LOCG IN 1q)

70' tAAP OOLiP (TNTEGET0 N.eMRFP '4QQ IN 69Q)
1?0' R DOL NAIAU- (KN-~jKFY NAMF X(17) IN 60)
716 AAA LOCAT (TtNITEGFIP N'ImRFD 944, TN h9)

];)I* A LOr NAMF (NOn-KFY NANME X(17) IN 69)
72* RAAP TIMF (INJTC6FU~ NUMRFP Q9%) IN 6q)
I ??* R T 1'AF NA-F (NCI?.'-W-FY NAMF X (17) IN 6Q)

71* H-AAP SW',i T1TFY;FP NdAI~Fb QQ IN 6q)
1?1* ASEA NAMF (NON-KPY N4MF X(17) IN 69)

740 IAAAP SITE FLFM (qr, IN 69)
75;* PAA0 STTE I!NT~rP'0 NIIMRFP 990 IN 74)

124* P S;ITE ooAMF (NON-KEY NAME K(17) IN 74)
704e PIFV IMPACT (Pr~ IN AA)

?1' TUo CONTFNT (NAMF X IN 701
P? PFV NO f1NTFcEP NUjmREP c)(5) TN 20)

P10 Tq NJO (jNTECniP NIIMRFP 949Q IN 20)
1000 ACComDL.ISl4MENT (P(, IN 66)

1010 MFT~nO 01IAMF X(11) IN 100)
10?' PFL COST (nrCI0MAL NIImPF17Q Q IN 100)

44 PPnGPA?4 (OG' TN '01)
C;* P00r, coor fTNTF.C4 NIMF0F QS) IN 4)
f.,* P'1?OC NJAME VNOmi-KFY NAmE X (? c' IN 4)
70 5,IR PO(PAM W~, IN' 4)

kO S Dpnr7 CODE (INT6E0 N1IMRFP 'i4S) IN 7;j
C)f,- POO(, NA1ME (NOI-KEY NAPAE Xf?S) TN 7t

In* SS PPOCPAM 9C, IN 7)
11 S-, PpRC, CODE (iNTEC.FP N1IMRER 9(5) IN 10)
I?* SS PPnr( N~mF (NON-KFY NAMF X(75) IN 10)
11' 14AAPS (PC, IN 10)

Preceding page blank 2
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140 RAAP C'O'F (IflTECFP NUMPFP 4~(c;) IN 13)
?A,' RTS Cfl0r- (IPqTFr NlJMRFO q(53) IN 13)

In* ,c, Pwor;l PAPUTF0~ (Or, IN4 10)
-10 1-,C ( TU P CnNT (NAMF Yt TN 30)

3*SSO IMP AFT 4 (INTE(EP NI)MPFs Q,4 IN3
I3ll SSP ImP TS (!NTFF NIIMPEP 4L IN 301
34* -,-,P IMP PFV NO (INTEGFP NUMHFP QQ) IN 30)
3'3* '3'SP (IIAIIFIFR (PG IN 30)

3-,6 SP OILLAP (INTFCER NlJmH.EP QQQ IN 3c;)
1400 ;P r),)L tiAt4E (NON-KFry NAME )((17) TN ISi)

17*'; rP 11CAT (INTF6FQ NMIFW Q9q IN 3-,)
*14 1* 55CP t"fC h4AMf (NOsJ(-KFY NAMF X(171 TN 35)

'A A* ~' S TIMF (INTF(,F'p tIlML4P W4~ IN 3[;)
I 4P* CAD TIMF NAME' (NfN-WEY N&'4E X(17) IN 393)

19o ISSP %PASON f!NTFrFQ Nl!MRFP QQ9 IN 315)
1430 S'; SCA NAMF (NnN-KFY NAMF X(17) IN 3S)
11-4* C, i SITF H~AMEi (NON-Ke~Y NAME X(17) IN 35)
4600 SSP 5SITE Ft EM (QG INK 35;)

410 SP %I TF INTFcEW NIIMHEW QQQ IN -on)
4?'* S OQOG PAPA?4FTf T P (Pt. IN 71

410 9) PliP CONIT 01AME X IN 47)
44* SP IMP ATTP (INTFrFP N(I'AIPO 9Q IN 42)
450 SP IMP TS (INTVCEP N(JmRP 99 IN 42)
4f)* SP IMP PFV No (IN.TFT.CP NIlIMRFR 9Q IN 4?)
470 -,P 011ALIFTkP (Wr TN 4?)

4;k ~p nnLL.P CT~iTFD N11M4rR QQP IN 4?)
13fl0 So n0L 1,AMF INON-KFY JAMF X(17) IN 47)
4q* ciP LnCAT 4 VITFOFPP NIJM,-AFD Q1444 IN 47)

1 110 1;90 LOG *'.vIrF (-0J(F NA?4F X C17) IM 471
c; * ;P TrMFAF f (T TfCE r ) im 1P co4. ITN 47 )Ij3?o CO TIMF NAMF (NnNt'-KPY NAMF X( 17) IN 47)

q[* S.P SFASN (TNTErFO NliM'4IR 49q IN 47)
11' SP ;F~ A 1,1AMF (NON-' 4v N A ME X (17) I N 417)

S3 qO ITV (ijiT FrF 0 N' JMRF P '49INc2

1 4 P 1;1TF NA&AE INON-KIEV NAME_ X (17) TN ri?)
'34* PPfO(, DAOPMFTF' .,W, IN 41

'3'3o P TmO CnNT (NA.4F x TN~. 54)
Sh6* P IMP ITTP cINTEOFP NIIMRFOQ 9 IN 94)
'37* P IMP TS (I'TECPP WIMtO 99 IN 5;4)

'3R* ' 4P "'FV NrO (INTFriEW NlJm4FP W~4 IN 54.)
99L* 0 r)IIALIrTFP (Ira, TKI 94)

f-, n OO(1.AO (TNTFrOrP N'iMPIFO Q9'. IN 59)
1IS o5 r 00 NIAMP CN'j1 -KrY N&AMF Y (11) T?'j So)
4"10 P LnCPT CYNTFCFP t,(14PrP Q09 IN ',Q)

I D~. Lr. PH&mL (t~irOf -IKFY NAMF x ( 1) TN 594)
'.P TIMEF (I-TF~rFw fIImRFO (490 Inj (Q)

1347* P Tlm ,U if~oF rHOti-IWEY PJAME X(17) IN c,1.)
A" *c SF ASN (I JT' 4p Nihlmwr p094 1"i '04)

1 Ic~ RO 0 FA 'IAMC (rft,')--. y KNai-A yC171 Im Ljt4)



64# SITF FLFM (PG IN c~g)
6c1O P SITE fTNTF(6EP NlImA~FQ 044 IN~ h4)

I c~ 4TF FPA'F f(nO'-KFY NAM X(17) IN 64)
?O'* TECH SPFC (PA

3010 TFCH 4;c SPcn[)F IINTFGFP NlJt4PFP Q9 IN PO?)
10 TFCH SPFC NAMF (NON-KFY NAMF MR1) IN 20?)

7f6o ATTPIRUTES (PG IN 70?)
770 ATTP (COnF (1tJTFriFP Nlim4FP 4(90 IN 76)

7R* ATTO NAMF (Nntl-gFY NAME X(?4) IN 705)

74* OAPAmFTPIC (NAME X(161 IN 7F)

An* S PAPA'4FTPTC (NAmr X(701) IN 7(,)

A?' ATTP TPxT (Nnm-KFY INTE(F>? N'ImRFP Q05) IN 76)
PR* PFvIFw ATTQ (OG IN ?O?1

89' CQPV ATTR COOP (INIPCEP NUMRFP 9(51 IN S)

QO* OFV NAMV (Nm4I-K(EY NAMC "(P0) IN 8A)

910 OFV TFYT fMO(N-KEY TNTFrFP NIUMREP 9(5) IN AS)
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2 SAMPLE DATA LOADING STRINGS

The following is an example of the loader strings which contain data for the BAAP: the
detailed, controversial, and review impacts; and the alternative methods of accomplishment.

1 Ak , Q7 1~ A~ " V V,)-P.) AT r)I

I~ )Aofl* 16I* I 6 J

1 4o le* r1 7 45 1 a * I n

P0 * Ip?. * *1 4 i7

oso~*8?* I ~ ,C?

CZ 4$ ll , 1 DI,4T 4 t

r ion i 4

- 7 -- _ __



The following is an example of the loader strings which contain data. on the program and

subprogram, the excluded BAAP's, and tbe subprogram-level Impacts.

4*

c;*niinnf*A *PF-,FhflCw r'~r * TFrT FAr*

7 *R I l1O'* Q * A K!r f) A Nr) ~L;T r)II IlL1) TN I*

In* 13' 14*f1MI*
-10' 110 oko

-1() 1-40 14*Q>
10 * 13* 1*nPIO

10' 13* 14*J 300
IA' 13' 144*101S
100 11* 14*13?'*
10U 11* 14 13;11'

-1110 14*1 ?4*

1*13' 14 110'
10'l* 14*11?0

10 I3* 14*1 l
in' ~' 141A*

In* 11* 14 1 lc*

47n * 30 4401 *4C0*

4?' 110* 1414$0170
47* 30A14* 1 V*4*Q

4?* 13 1*14*4 1,1%70 .4

4A*71*34A*4*FO*4**
4071031~40* PC j

n? 4*o4* A,?*0J

40 4O i4*( A, 10 u

n? 1 4 P

In* 43* *4*k?3' '

4?* & l~*A nl 1,;

4?10 4 1*C*44* A I A*4;>nk*

47* 4 3,&* 4 4*11 7QG4S;*VQ*

4?0
47>* 410A044*fl3)*4c;*nQ*

4?0 41*R*44*01jQ64L1*nM*

4?* C

4?* 4*A*44PPP*4;* 33

4P 04C )1



The following is an example ot the loader strings which contain data for the detailed, con-
troversial. and review-level attributes, and parametric and subparametric attributes for the
technical specialty, ecology.

7(4 77001*7AOLADF I.A,-AAALIS*
76* 77t;f7~c1114 vAMkALS,*

7QFnrTm*1cN ,r fT \1;P T t Y F At NA 0
7'o 774P1 7"*q~Tf.f)c *
7*FtrnycTFM6Rn.qPFr 0TWC01STTY rAtINIA*

7*r)cyv* Rcc,0Fr- 01\'i vSTTY rAIINA*
70 * 77Oco7"4oI.FPTYLVSo
7qFnyimqP- r)1 \Th'STTY rAtIN~A*
70 * 77*fA$ o7Qo PIS FfTt,%

?iko 77*07*7Q*(rrHcD r~li
TqFnq~mA~,r r)Ivrw TT FA'tKiA*
70l- 77*f A7Q*~t~-(F C r)r P( ANA

b L, 77nQ7Q*4!jCJOnri-;r Pfc', TwrSo,
7c)*F(CnqYrvnrD~lcIr njvlTFw41TY FLOPA*

7f,* 776l1*7AQ."-rTriS'-FDL NFQ'IRS*
7eQOCnYTu*AOCFt 'lTVIrRS1TY CLflWAO

7c*r)cqTMR*;F (U'JIFP-,YTY rLOWA*

7o 77*1~40 7Aof4 (AF
7Q~rCr'CsY-TFf'P*W&noCDC- I;TVP-P(c-TY FIMPAO
760 77*1 Co 7A*ri~i.y*I
7r)*FC'YTF&,4n*.crE f)TVjFPcyTY F- )0A
7A* 77.jA*7cq*L1crNC!*
7QoF~nCYTrmukn*WIv' n T I TJ ' FLOP A 6I, ~76* 77*l77AoF irfltr-0f) SDc, . FA.A
7c(FrlerTrkAPn,D~,- nlk/FPSVTT FLOnPh*
71&o 77*jRo7QbST04TTcC(AT1(r,1*
7q*FSYTFM*AS~r)*Y;F'A4 rTA~wJL1 TY
7o* 77*1 Q*&70CIl 1"A('F3r,4
7q,*CfcYSTFm*Qnoc1,TFm rT ARIL TTYO
7fAs 77o*rn*7Q*rF-PrTT-i0AITTY*

7c*9rncY(;T~k'Qn"'LYSTFA STAPTtI T7\
7or, 7*7*-3l*7POATrDTTON*

7Q*F n;YST A* rC r) -rM 'rTAILI~TY0

74*. 77*?167Q*QPLu1')j (7TVf kIF"-,4AV TOJ*
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7fL* 77 70 10r cl t rT T\' T TF-,*
?qoe'TFM rTFAmtotS?, r IA cT A RIL ITTY

T77*Pr,*7A*-,MAI [ r~ylr* -tpjTvk-.*4

760 77*7fA*7A*WATFPFOWl % I-INT11JCo
79OWli ()r MT*P(N*4IiTThiC,*

?A* 770?707A*PT, rhAr. PlfTfr

7A* 770O)*?*DnIln ~ FJN

7001WTLIMP MTOMO),FTV~~Vf' 0-,

7o,07l7Ab~,T~lAtrF I 4*K:FINff

Tcq*WTt r~lrF MT P 0*.Z4 t,

7 f, 77031 0*reAST AL WATF.'.* 7 VTHYNn*
7QDWTLr)FF MT4%AO4FTC.lNr'*

7A* 7701;*7P*(;Hr..t TrI;. Vry CH I r,*
7Q*WlI-),F 'MTPF,HlljC.

760* 770 j*7A*(FP'i CF4 FTf,,:1N(r
7Q*WtIOrLFF MT.kA*FI Hj~r*

760 77*14*7R*w TrI4Fo ACTr~j1TTF4; FTSHN~r,.
79*wTfLnLFF vT4&M~rV PHIN(;*
7fA, 77*lq*7A.IiI~rr-T.A.4j FvO(1S
79*wfT-?)l FF hABrlIUrF PFrTFIS0

760 77*IQ*7F*ToTM63TS, na" 'M PlML
7Q*Ct'TPvSI.
760o 77*1Q7PF~runa(.HMrtK'T 0111 NATI)OAL -IA-1 TAT S*

7A*o 77*4n*7q*PADC' A fs , ~ ef)CF
7Q*C'T0VSL

RAO LqOnj*QA*rFV)D cT1 ."

RAO A9*04 flCamF FlqH*

APO R~q*lnOgn*IMP~rT-, ni fo ArNTmALS0
Am4 p O1.A** An-rMA NATIJDAt H-ARTTArSO
AP~* Af*7(nPQ ANO) FtN,fl-N(Fr)FO crPFC.TrS
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3 SAMPLE QUEUE PROCESS RETRIEVAL

The following example shows that in Queue Process the retrieval is not performed until the
TERMINATE command is encountered. Sequence numbers are assigned so that each re-
trieval can be identified. For explanation of the retrieval command, please see main text.

? 'l .:

? PF I1T CG t:lEr.E CC7 G-i 23S * :
.--EZ I!.IF;CF I'J'IE i.-- 1

?m4fI).1T C, ,.Vi.-- E C301 ur ?f:
-- E ,U ;.Cl- NUi-! ER -- 2

? - T. E-r) 111 11 !L'.T

-- F cE.,U[C 2,uLE 1

671h .40
6.2 STIEL CC::STRUCi It.:
67'r :41
6,'" 'T -rEL VITEI, IALf DELIV--.Y
67f' .:42
6 -F!e PICk.TICI

-67-" :43
,.> .Ti ESS IELIEVII G
67"r :44
6" FAfRICP.TE!' IAT[rI#L P!At'LIf.C

7 '45
66t" -Pn CT I1C 1

67" -46
66t FArTENINIG
67'- ;60
6C= LI BE, CON-TRUCTI1.
67'--  61
60leLL'1 1.EP. i:ATE,'IALS DELIVERY
67f .  " 62
6,3' FE.'.T/IVSECT PRCTECTI(
.7:=  :63
68v- F[.S TEVT!-G
67r ;64

/



,C1 " ;..; I X
67" "r:
6"7"

11 i.
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APPENDIX B1:

LISTING OF PLI FORTRAN PROGRAM
AND OUTPUT FOR BATCH RETRIEVAL

IPLI FORTRAN PROGRAM

The first series of cards up to thr SYS cards are the control cards for compiling the
FORTRAN codes. The cards with 22 "0" ame the end-of-record cards. The main text of PLI
program codes starts with the pregram cards. The last five cards before the END.OF-
INFORMATION card are the data cards for the PLI program.

O)App~Cml00flf.CLl4OO00.T?0i.IO700,D4.
AT TACt4.PL I -PL IF (P.
,PFL .1000010.
P1 1
QFTIIQN.*PL I .
Pr. W I ".n 9 APE -4.

FTN*A*IzTAPF3.
PFL * 0000.
PFW r'J0Lr-O.
ATTACH4.', PL It rC).

COYF *Lrl*V

CQFT(O',.w

LOAflF0.COLOAnp.

NO GO.
AT TACH% P"! ID. 401 Lrl.

SY L*S. ~

000'00nonon0)tl003nQ0o

I l0028.TAOF4.=1002A9 1APE'll1fl?R.TADAI0qTA0E710028.TAPE8=
21 a0PItTAPFQzI00?Rt, TAPEl02lQO?kR,TAPE1 1t0064)

lPJTEGF:? 'CH~NmE.0CtVFFILLEPLlSrT ,PSS.N(IMQG.DCPO~.LEVCTTmEX,
I DATE .CYCLF .,FPSYm.E"ODTEQm.STATLJ';)

I C' Cr,.CS7.C5'9,C30 1 C3.C?7C89.CR?.CE .C~tcql
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cA

INTFrEP w

--- REAL NA 1 I1. 7 ).)A(10 3, M C f0

C TH4F nTmFNTION o)F~AhfjIl AND NATT.RI(11.173) MAY NEED TO RE
r FNiAprEf To NAb(;k1j.1$O) AND N.ATTPI(Ili.RO) WHEN ALL TECHNICAL
r S PECIALTIFS APF LnA!'AD INTO THE flATA 6ASF.

*PL CnMMPLnrK /nAP.ICT/SrO.4MPRCOOlPF FILLF4.LOSFTPASNU4PRGGoS,

OPL ILFVE.TTMFzX.OAT$7.CYrC V. PSYM.EP4OTFOivSTATUS~e

C S CRFIA Fn Lrv'-L ON, Fl.FMENTS

OPL SCHFfAA/jFilNC O)F nlAPftT/C1.C~f?).
OPL SC.-IE4'/LITS ()F 11A0 ICT/C31.C3(,).

C SCHFm~a Fn L VFL Two FLF04ENTS

OPL SCHFMA/L?AAAO or flV.JCT/C67.Cfp4U6.
*PL CCFMA/LPIGvW OF )'PCT/Cc;.C641).
*t'I SCtA-flA/t?ATTQ OF UAPJCTC77.C7A(A).C74(2),CSO(3).C82*
*PL SCwFM4A/L7cQrV OF OAC~ CT/CPQ,flQo(4).C~l.

C SC>IFmA ~FnlJI.VEL TH-Fp FLE.4FNTS

OPL SrNFD4ALI1ACOM OF r)iPJCT/CIOj(?)*I.C'2.
*PL SCHF*AA/I.10FVA O)F F)APJCT/C?l C2?.l
*PL SC.4F-AA/LIIRPA tOF 1)..cJTC1l -CI7of-5A.
OPL ~CC.4EA/LISP OF' fAP iCT/ri,CQ13).
*PI SC.IFMA/L39PAQ (IF JAJCTC,;.C~b*CS7.CSA#

C SCH-EPAA FnP LFVrL Ff F L~m4ENTI
C
*pL SCHVFiA/L44,SP OF rA: CT/C I 9IC! (31.

*PL SCH-imAL4rPDA IF J)AP.JCT/C4l9C449r4r-C46,

C rCHFMAA F00 L FVFL rt wF Ff.F4VfiTS

*PL %Ci4FmA/jIfiP~ OF' )A6Jri/ci4.
OPL SCbEmA/LSqA OF nAPJCT/CIl9C379C11.C34.

*PL ENfl srHLmAs.

C NTTA(TI rONTAlkir TNF MAXIMUMi NUhIRFQ OF ATTkIIUTES FOR? TECHNICAL
C SPFCTaLTY 1. UEvV1SE T41q fATA STATFwENT TF TH4E NUMBER OF ATTRI-
c qteTFS rHANrFS.
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DATA TSNU.1 ,,t5N(?.11,TSN(?.'?).TSN(3,1).TSJ('4.?hTSNI4,1),
IT'~ 1114;' *TSI~- Is. TI '(cs?) sISN( 6.1 I 9TSN(? 7I) .TSN (7.2) 9TSN(811) 9

'IOHHFAI.TM S;CIo4HFNrr~.IOHAIP fUALIT9I,4Yol0Nc.IJRFACE WA93MTEPe
'.IoHrpouNn OAT, HFQ*,IflCILn~Y9O..HR.CIONAL E96lHCONOMICS9
S10NEAPT.4 CIF.14?CF.RHLAND liSE.SMPrOtSE,1O.TOANISPOJTA,4HTIflN/

C

Y =!NY
7 a IN?
R z 6H-NIJLL--

C
C READ AND PQINT P nG2-Am HFAnING ANr THE NUMREP OF FUNCTIONAL AREAS
C TO RF PROrFSSFO. E'iTEP TH4E P4S~n0n AND OPEN THE DATA BASE.
C

10 FOOMAT (7AlO*AS/.')
PPINT 70q(0M~A(TIilI-Ale)NQF

;)o FflRNAT(1H1.7AI09Ar~v//S TOTAL NIiMHrR UF FUNC.TIONAL AREAS TO BE PPOC
IFSfED = .?

GOL OPEN nAPUCT.

C
C CHECK STATUS nF DATA~ H~t IF DAMAGED, TERMINATE THlE J089

IF (qTATIUcX of). 0) 60 TO 6n
DDTNT 1;0

SO FOQMftTlN 4DATA rOASc DAMA6E,F' PEIPIFVtI INFORMATION UNRELIARLE. JO
IR TFPMINATFI.)
GO in 1?'.0

C
C THIS PrelINS IIF L0,10 Tn P~rrESS ONF FUNCTIONAL AREA, READ AND
C PRINT FUjNrTIOn r(6OE* wmfHEp OF P~flGOAMS IN THF FUNCTIONS LEVEL OF
C STIIfl' flEIP~F(D A'41) .EFSTRICTJONS ON DATA RETRIE.VAL.

6O CO?JT I P' F
Di 1?3A I=I.Npr
RFAn 70, IFIJJCNP'9LEVELqAC

70 FnRMAT (I7,ti2.I19AI)
TF(AC FO0. IN I AC=IHARC
ORTMT 80.IFIJNC.NW0., FVELvAC

A0 FtOMAT/* FIINCTIOINAt ARFA z *qT3SK*NU4RER OF PROGRAMS IS 091395X*
I*LFVEL nF qTItflY = 4.II95X*QEO'IF5T OUTPUT ONLY OF IMPACTS WHOSE V&
PLUFS ARE O.A3)

C
C ACCESS T'4F DFSTPFn FU)NCTIONAL AQEA. IF END-OF-FILE IS ENCOUNTERED
C OR IF AN EOO OCCiiv'S. FLIJS.4 ALL 00.t)iltAM AND SUP.0bROGRA1M CARDS FOR
C THIS FUNCTION A1f) T"Y THF NFXT FUJNCTIONAL AREAS
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*0 L GF T I IIM C WHF~ -97 CI t 1IFUJC.
I F (PrnI)I. *[i). o4) (,' To4 I p?10
I F (PrO!OF .r- rC) (1 1 I?0
PIN11 Q0sornrF*~Cl

q0 FRoMAT(/* QFTiJ)kN rt'lr'F *%1?e* FOR~ FUNCTION Cn0E 0= 4

00100 gb 7t.

110 CONT I NI IF
fin Tn I?flA

C
C POINT TMP h£FArFP Fo.. IHdS F£iiN(.TIflNAL AR~EA,

120 CON T I MIW
PPINT I 10qCP( 1) *? ( )

130 FPMRAT(//o Pf~iESlTf. FINCTIONAL A.'FEt= **PAI0///3X.OIHAAP N0.*96X*
l1AC ,AMr*.4AKv6AF7.-lt) OF ArCOMPI TCHMENJT (RELATIVE COST)*/3X*

C PFTPFVF ALI AAA- .. )r( t~ A~r) NA04FS WH4ICH- QUALIFY FnQ THlE CIJQQENT
C FllNCTTnP4Al_ APEA.

i40 CON) TTINI£V
*PL GFTO) IgPbAAP NEXT.

IF (Prnnr Fl.* 04) C.O Tn ?10r
IF (;4COOP *FO. 01 ,~ Tn 160
PPTNT Qn,9C~nrr.1H1'c
G~O To 140

C
c PRINT A Wb£AW COP Alr- NAMF THAT 0f)Aj.1I~F- ON THIS FUNCTIONAL AREA.
C
1040 C.kT I NIF

TF (CO J Kif. ft-,/(1 M T 171

170 FOPMAT (?yqI3*4X.L.AIC)
CO TO 177

175 FnPMAT (qX.J34X4AlA)
177 NRAPC=C0h7

LC=0
C
C PFT~t~vF mFTr4nn OPF CMmPL1qMENT Asin RFLATIVE COST DATA FOR RAIP
C JI~qT POINT~ne
C

IRO COkiT TfwDF
*PL GETI ) L3ACOM NFXT.

IF (iPrnnF *FO. (14) e-O Tr% P10
IF (wrnnr *FO. 0) rvo TO 700
PPTNT 190*pCOnF*NHA0C

190 FOPUAl(/* ZJFTilPN Crv,). = .i'.* FOP~ ,PAP CODE =*915)
6n To ton
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?00 CON T IN If
1C'=LCs I
r)MA (L('91 I C10 1( 1)

GO TO 180

C ON SAME PINT LINE A , 4AAP, POINT MFTHO) OF ACCOMPLISH04ENT AND
C PF1 AITVF rnOST.
C
plo IFiLC .tn. 0) CO TO 140

PRINT ?1,09((flA(.)J.l?)oKm1,Lr)
;,pO FoQMAT (T4Q,?)AIO, I .?ALO.IX9?Al0)

GO TO 143
C
C THIS REGINS LOOP To P~rOCESS A P006WAM UNDER THE CURRENT FUNCTIONAL
C AREA. PFWIND ALL SC'3ATC'm TAPES ANn qFT ALL STORAGE TO ZERO.
C

-= lI CONTINuJE

00 240 M=III
P',0 REWIND m
C

)4QCq1) =0
Pn ?60 tel

NIA zN71A(K)
NT4 K ) =0

NTSS(K) = 4)

S0 NATR(KL)0A

PfAO rONT INAl
C
C QF60 Amn PRINT THE nQorPAM CODE ANn THE N11MBEP OF SURPuROOPAMS
C IJNDFP THE Ct)IWRENT PvOGPAMd.
C

C
C ACrEqS THF nESIR~IM oROGRAM. IF ENn-flF-FILE IS ENCOUNTERED, GO TO

C THE END IF THE PuQ06QAM LnnP. IF AN FRY~OQ nCCURS IN ACCESS ATTEmPT,

C SKIP THF PPOC.WA'4 ANn' TRY TO PETQIfVF THE SUR-PROGRAM DATA.

*Pu LnrATE L?POG w:FPF CSi FO 00QG.
*PL rFT L2PP'IG NEXT.

1FtRCofk .EO. 04) Gn To I??o

PRINT ?95.RCO0F9TPP9G
790 FnRMAT(/* RETURN Cor)E = *qIZ93X** FOR PROGRAM CODE 0#*16)

6O TO 190O
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C

C
C IFS*-46~SFxT EE ~RAFAEST EO

C

3P 0 CONTI11uE
IF(NPSP L1T. 1) C.O TO 510

C
Tsp 0

190 IS'P Tsp I

DOO'.0 L =14It
NTcS(L) 0
N16= NA (L I
00 40(l K I*NIA
NAC.PuL .K I=0

400 CONTINOE
C
C REAO siIN.DPOCPAl CO')E AINiD NtIMREQ oF 5U4-SU8-ppOGQAMSs
C ACCFSS A S;UR-PPJ00QAm.
C

*P GT L3SP WHEOF C) FO N7UNCe ANn CS EO IPPOG9 AND CS EQ IsPROG.
TF(PCnOfE EQ. 04) GA TO IPOA
IF(RCorF .EQ. 0) GO TO 420
POINT 4104 W.CODE9 Iq~PPOG

410 FOP4AT(/* PFTWRnN COnE =*%Pt?. FOPQ qUb4-PQOAAM COOF x 49IA)
GO TO 1200

C
C POINT THF SIIR-P>QOCPAb4 HEADING.
C
4?0 CONTIN11E

PRINT 430*0,IQOC,.NPSOCS.C6(1).C6(?) .Cb(3) .CR.CQ(l4.C9(2)#C9(3)
430 FOOMAT(1H1.*RO43AM ConE m *o16.SX*ONO* flF SUP-PROGRAMS s 616

l///* IPROCAM COnE *9t6.SE.OPPO(PAM NAME a *#3A1////IH
P*Suq-PQOPAM CODE =*9169SX.oSU-POGAM NAME u 093A10/)

C
C RETRIEVE IMPACTS FOD THE COPPENT rUR-PPOGQA4,
C
-45O CONT I NIE
*PL r3FTI L45PPA NEXT.

IF(RCODE .EQ. 0") G'n To 490
IF(PCOnFEQ. 0) Go TO 470

POINT 410. OCOflE41SDROG
GO TO 450

C
C IF THIS IS TH-E PFVIFW LEVEL, SAVE REVIEW ATTRIBUTE CODE. OTHERWISE
C SAVEF ATTPIRI)TE CODE,

44



C
470 IPAZC44

I! (LFVFt. *Eo. P) 111AVC4
IF (IPA Fo0. P) 60 To 4.SO

C IF THIS P; REVIEW IrVEL, %AVE RETPIFVEO DATA. OTHERI~WSE9 TEST DATA
C OUTPUT PESTQICTIONS. IF THE DATA MATCHES DESIREDl OUTPUT. %AVE IT,
C SFT FLAGS FOR ALL SAVED nATA.
C

IF (LEVEL .EQ. ?) r,0 TO 4.80
IF (AC .EQ. IHA *ANn. C43 oNE. IA) GO TO 450
IF (AC .En. 2I4AI *A~j[) C43 .EQ. 114C) 6O TO 450

4RO NA6B1(C459IPA)mC43
NP( (C4S)zl4PC (C'.5) 2
NTS (C4.') =
NYcS(C4S~ ul
NATTPT C.'i.PA)*IPA
GO TO 45f)

C
C wPTTE ALL SAVEI) IMPACT VALUFS ON SCPATCm TAPE%.
C
490 DO 500 LzloI1

IF(NTS(L) EQ0. 0) GO Tn RO0
NIA z NTTA(L)
WPITE(t) CR.(NAGH(L9M)omwlNIk),MPC(I!

So00 CONTINU1F
C
C ?FPO OUT MATOIX WHIr" 15 TO CONTAIN THE LIST OF UNWANTED AAAPSo
C (THIS LIST IS KFPT IN THE DATA BASE HECAUSE IT IS SHORTER IN MOST
r CASES THAN THE LIST OF WANTFD AAAPS1.

ci 10 CONTI NU E

S?0 NPAAPC(K)=0
LC:1

C
c PFrPIV AN 11,4WANTEr, HAAP ANDO STORE IT IN THE N4ATPIK.
C
530o CONTINUE
OPL 6FTO) L'iIMA NEXT.

IFPOConE .E. 0'.) 00 TO 5'SO
IF(Prnf .EQ, 0) GO TO S40
PPTNT gO.PCnDE*IF()Nr
GO( TO 53n

C
Si40 NPAAPCfLC)=Cl4

LC=LC' I
60 TO 530)

C WHFN ALL IINWANTU) tiaAPS HAVF REFN RFTkdEVED. PUT AN END-OF-DATA
C MAPKFR ArTEP THEM 1-t THE MATRIX.
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c PFT1J0N TO THE LI1,T *oF HAAPS QUIALIFYING FOR THE CURRENT FUNCTIONAL
C APFA. IF AN FPPnOrCCups IN TRYING, TO ACCESS THE FUNCTION9 FLUSH
C THF PFMAININr, PPnlOR'M ANED StiliPROGOA CARDS &NO Go TRY THE NEXT
C FuNCTIONAL AREA. NO DAY& CA4 4F RETRIEVED AFTFR THIS TYPE OF EPROR
C
*PL GFTI LI1IIMC WHEFr Cl EO IftJNCe

TF(Ar4OE Fn. 0) GO TO ASIO
PPINT 9O.PCr)(E9IFtdNr
IF (Tcp ro, mvSP) r0 TO 571;
N2ISP*l
nO S60 L=NNPSP

560 PEAD 270*M
S7S DO 600 K pNRQ

RFAn P70*mNPP
DO 590 L 1I.NP5P

S90 QFAr) ?700A
00 CONTIN1IF

GO 10 1210
C
C REYPIFVE A RAAP AND RECIN R11ILUINA THE LIST OF WANTED BAAPS,
C
610 LC=O
6?O Lr=LC'I
630 COM'MIN'i
OPL GFTn" I.PPAAP NFXT.

IF(QCTF *FQ. 04) G) to 780
IFERCOOF F~O. 01 GO TO 640
POINT qflPCODEqIFll'jC
GO TI 0 30

c
C STOnE THE 'AAAP conF AND SET FLAGS.
C
640 NjPAPC= C67

NTS Em) =
N! A NT TA Em)

DO 69P KZI.NTA
6c;0 NArR(M.w)=O
6s60 CONTINIIE

C IF THE NFwEST AAA0 aPPEAPS TN T4E MATRIX OF UNWANTED RAAPS. THROW
f IT OtIT AND GO PEt'~I'VE ANOTHER ONE* OTHERWISE* CHEC( THE LEVEL
C. cntv. IF THIS IS THF REVIEW LEVEL. FRANCH DOWN To 730.

670 IF (NAAAPC(LC) .EO. C671 Gq TO 6?0
IF (NAAA~f(LC) rT. C67) GO TO A4t)
LCzL C # I
6O TO A7'0
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6'(0 CON'T I N If
1 76 (CA? rii ?C~/'O 10 1 6) TO f~(

CPnI (1 0,. w lC I()r~~).(H.~

sp 7 rOiq I I NIIF

FILrvH *i) . ) TO 7. (1

c PP'T toI~ 'If At I LIM.PAC',* vAlUrS rOP THI1S JAA0.
C

GPL rFrII L -4 IMA t( XT.

IF OCrv) K0 (14) (i T 76
IFr(PCO(V *FO: A) 601 10 710
OPINT qQ0,pOflF.1rFu:C

C IF 1wF lmr3ACI VALOEL MFVT T-4 OIlTOUT RESTRICTIONS. THEN STORE IT

C AN) c.F1 FLbA6I T N'ICATF ITS Pwr~mE

710 CONTINtIF

IF (CI#, .o. x .00~. Clis EQ. Y .OQ. CIb *Foe Z) GO TO 720
IF (A *Foe 1wA *ANIN. CII' .%E. IHA) GO TO 690
IF (AC Fo. ?HbiA A,,ine CIA Jo.~ IC) GO 10 L1,90

NATTQIfCIRC17) c C17
GO To) S90

C

C PFTPIFVE ALI. wEVIEw LEVEFL IMPACT VALUES FOR THI1S AAAP. (THIS COflE
C IS ONLY rvFC;iTtfl WHVN IN Ti-r PEVIFW LEVEL).
C
730 CnliT I NiF
*PL (iETf L1IPFVA NFXT.

1F(iC(Onr .EO. 14) 6,) TO 760
IF(RConfF *Fr). 0) GO To 740
PP1J I NI I- COOL 91 F I-iC
Go To 73')

C
C STnlE THIE QFvIFW-L~vFL IMPACT VALUES AND SET FLAGS.
C
740 CONTINIIF

IF (C?'~ Fr). 01 AO Tfl 710
IF (C?1 FO. X nfP* C?) 9F0. Y .OP9 C21 AQ. 7) Go TO 750

NT S (C il ?nC1
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NTSsI (CP I =1
NATYTTCl.2)s2
GO TO 730)

C
750o mcoricp) = ,:

GO TO 730
r

C WRPT 9LL IMPACT VAIIIES ONTn SCRATr' TAPES -- OE TECHNICAL
r IPFC IAI. Ty DF TAPE.

C
760 COIT INIUF

On 770 L=1I11
IF (NTS(1gi .Er. 0) rO TO 770
NIA=NTIA(L)
WRYTEEL) ?lIR4PC%(NAG-, (Lm) t4ml NIA) *MQC(L)

770 COfo T I NI
GO TO h~30

c ALL HAAPc' ANO IMPACTS ('POTH PPOGRAM ANI) SUR-PPOGPAM LEVELS) ARE
c NOW ON cj'PATCH TAP~r. OtNF TFCNCAL SPECIALTY To A TAPE. FOR EACH
C RAAP ON TAPF, THEOE IS A SPACE FOP nATA FORP EVERY ATTRIBUTE.
c HOWVvER* SOME ATTRI'AuTFS HAVE No I4PAeT ON A GIVEN TECHNICAL
c SPFCfhl-TY. REP'ORV POINTING THE IMPACT MATRIX, THESE BLANK COLUMNS
C MOR~T RF SOIDEUEn OOl'.
C
C PFWlt$) Ait SCQATCH rAPEC.
C

00 790 M=~11
ENO rTLE m

793 QFwTNfl M
C
C 7FQn OUT STOPAGiF WHITCH VOILL CONTAIN IMPACT DATA.
C

* 00 Pno! (:1.150
ICC (K ) :
NRAAPC (K) :0

AOO IlIPAPCfK.150)=0

C WPFN NTSS(L) =0. IT SHnWS TH'AT NO IMPACT DATA FOR TECHNICAL
C SPFCIALTY L EXIST-, FoP THf- FUNCTIONAL AREA REING PROCESSED,
C

IF(NT5c iL) En:. ol GO TO 1100
NIA = NT!A(Ll

C
C RECAIISF A PPINT-LINV IS ONLY 13? C'4APATERS LONG, ONLY 35 ATTR!-
C RIJTFS CANI RF OUTPUT PER LINF. THIS MEANS THAT THE IMPACT MATRIx
r MUST RE OPINTFO !N 11P TO 3 DIFCES. THIS SECTION SETS UP THE BEGIN-
C NINA AND ENDING COL'iMN NLIMHFRS FOR THE MAT.(IX SEGMENT TO RE OUTP~UT
C NEWT AND PRINTS THE OUTPUJT HEADER AND THE P'ATRIx HEADING.

48



LC 0
Dn Aln' m I. NIA
IF (NATTPIIL-MI EQ. 0) GO 70 810

ICC (1C *
RIO CONTIN11F
C

ITIIM an'
n?) 910 K=1.LC%39
PRINT P.RC()Q) C(1(NL.)M t)

A?D fAPAT1,?Spx**U4-PO'RA CmDE u *,IEo.xotSUO.POGRAM NA4E
13&10///46X,*TECHNICAL SPECIALTY a *,AIO/d.OK,~I(IH-2/I)

PRINT APS
A?S3 FOPMAT(c'0X.sATlRIRUTES*)

IF(K*Ici .(,T. LI PkINT A30
A30 FOPMAT(IN.,Ifl4X,COhT~nVFPSIALO)

POINT A40
840 Ft)PMAT/l9Xs*4IT C RAM C')

LC6=K*3.
IF (LCA .GT. LC) LCALC
PRINT AS0*(1CC(M),MmK9LCA)

AS ri F0QMATt?yo*4AAP NO#*tlX%3S13)
POINT pc~c;

85 FORMAT (2X~ll'5C P-)//)
IF IK .NF. 1) rin TO Q10

C PFAD IN I-AP&CT VittlIrlS FOR ONEf HAAR FOR THIS TECHNICAL SPECIALTY.
c IF AtL RAAPS HAVE HFFN REAP. GO PRINT SECOND AND THIRD PARTS OF
C IM4DACT ARRAY. OTHEn-WISF9 FORm PWINT LINE (IN 3 PARTS). PRINT
C FIRST PART AND) STOP.F TH . UST%

AAO CANTINliF
LTIM4LTImo1
PEAn(L) NAAPC.(NAG4tL.M),M=1,NTA),MPC(LTIM)
IF (EnF KI ) Q30 v 70

C
870 CO4TINU

LC?=0
DO 890 Mzl.NIA
Jr (NATTPB(L4) -EO. 0) 60 TO 890
LCP=LC?. I
IF (LC? AGT.35) Gn TO HAD
AGQ (LCP) =NAG8 (L .M)
G1 TO A90

B80 CONTINtJF
IF(LTIM .LE. 100) O.AA(LTIN.LC?35) a NAGR(LOp')

890 CONTINUE
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NPA &PC (L T Im I =NRAPC
PRINT 1000,NRAPCvlA(,.4(M)*Mu1,LC6)

900 VOOMAT t4X,15,IX%3l'(1X*AlIw)*2Xol?)
POINT 90riv4WC(LTIM)

9oc; FOPMAr I )H.. 116 M *717)
GO TO RISO

C WHFN ALL UiAAPS HAVE REE PEA), PRINT THE SECOND AND THIRD PARTS
C OF THE ImQArT APQWAY.

910 CONTINIhF
LTIM =LT14A -I
nr0 Q70 P4=1.1 TI4

9pO PRINT '400,NMAA0C(N).(l)MA(N4uM-IS),'4uLCA%)
POINT 9Oc;.mDC(N)

910 CO JlNtIE
C
C PFTPIFVF NAMES ANn rOOQc; OF ALL ATTPIH4UTEq HAVING AN IMPACT ON
C lHTS TFCHNIC-AL SPFCIALTY.
C
*PL GiFTI LIT', WHERE r1~01 En) L.

IF(PCr)F *Eo. 04) An TO 1190
IF (PCOOE FO. 0) (in~ TO QS0
POINT -i40oconEoL

940' F0n'AT(/s PFTIIPN COr'E x *919 FOR TECHNICAL SPECIALTY *v13)
GO TO 1190

C PRINT t1EAt)ER FOP LIST OF ATTlRItLiTus. IF REVIEW LEVEL. GO TO 1O?0.
C

IF(LV'I. .EO. P) GO TO 10PO
POINT Q70

970 FOPMAT(/1Xo*14P* ATTPI. conL~o 3Xq*ATTQI. NAME*,32Xs*SUEB-PARAMFTR
I IC NA'F**11X**DAR&MrTRIC NAME*,7X9*TEXT COOE*/1Xtl6(1H-) .3Xo

C
9A0 CO'T1IF
*PL GETnl LATTQ NEXTs

TF(PCOOE .EQ* 04) 61) TO 1000
TF(RCODE .EO. 0) GO TO 1000
PRINT q40*pcoOEsL
Gn TO qCt

C
C POINT A LISTING OF ALL ATTPRPITFS HAVING AN IMPACT ON THIS TECHNI-
C CAL SPFCIALTY.
C
1000 IF(NATTRTe L *C77) NE. C77) Go To 980

IF(C80fl) .NE. 'H-NIILL-1 GO TO 1005
CR0 (I) =10M
CR0 (?) =1 H
CR0 (1) 210H

so



1Or%~ CONY t~I NU
PPINT IIi.1~

I C74 ( j qr74i?) .rAP

c PPINT .4!AIINA VAP I"[( RVIEW ATTR1I1EIYS.

I OP0 PPINT I Oll
1010 F0M.ATr//SX%*PEV. LYTRI. ConE*,l0x**R~v1Ew ATTRIBUJTE NAME*#40q,

c QFTPIEvF QEV1~f LEVIL ATTRIr4UTES HAVING AN IMPACT ON THIS TECHNI-
C CAI lpFCIAjTYs OPINT TH4E LISTIN6 OF REVIEW ATTpT'jUTES.
C
10t 0 CON~TINiuE
SPL GVtn LPFV NEXT.

IIC(cUF Fn6 041 r(V, TO IOAfl
liVPmfM)F .). o) ro 7o 1060
PINT 140,RCODF*L

100%() IF (NATTPI (t *.rA4) .,,. C~tqI Ci TO 1040

1070 Frli-MfT(1?x * I?. I.4AI0.PK, 13)

C
r PPINT "F.Ar'FP PO RANiP LISTI-4G. PETRIEVE NAMES AND) CODES OF (SAAPS
C HAvI'tC. AN J.APAC7 ON TmIS, TECHm~ICAL S-PECIALTY.
C
IARD CANT IN'WV

PPINT A?.*CA.C9( i r4 *C9 Cl) C3(1) .03(2)

1090 Fn01AAT//?X%*IaC. HAAD C(OE94XeI'4P. dAA0 NAmE*/A.4(1H-)v4Xs

1;r(,Prflj .Fo. 11 P"INT lI0IACS.C6fI)iC6(2)iC (3)

I FNCL .(-,T 1)MA cSIeNo lIPqC*C.MqC(2*C*

11?0 FnPmAT (4JX~SDO*LS.AX, )AI0)

1110 (TTIN: iE
*QL GFTI i.lF~ip~jt WoFhwF CI (Q IFUNC*

I0(COriF .FO. 041 CGn TO 1IQ!)
lrfPCI~rF FQ. 01 G~O rn 1140
PPINT qo0DC0I)F41vlgNr

C
11(6.0 CfltiT IrWIF

C
I1I50 CnmiT IN;J



OP1 GFTfl L ?RA AP N~F XT
IF(PrnOF .ro. 0'.) (,n TO iiqo
IF (PC 0rE .Fr). b)~ CiO 10 1170
POINT 9(o ,P~npF.1FiNC
n~o TO I I c)

c POINT A LYSTINi (f THOS f f3AAPS HAVITNC,~ AN IMPACT ON THIS TECHNICAL

C SDFCIALTY.
C
1170 r, ONT I N1IF

IF (NRAAPC(Lr1 .6T. CF.) 6iO To 1150
POINT 1R,6,()C2,b(,~4

hAGo FnPMAT (9%W,19,*4X.4AlO)
LC=L.C Il
IF (LC .LF. LTTM) GO TO 1150

C
C E:Nr OF Iip-p0onGAm lonp. wE'd1NO ALL TAPFS. GO PROCESS THE NEXT

C SijQ-PPnGQAm.
C
1190 CONTINUEF
1200 n0 1?10 m1911
1?10 PFwIN') m

IF f(cSP LT7. NOSP) r;O To 390

C ENI) OF POOGRA'4 LOOP. GO PROCESS NFXT PRnGPA4,

C
1220 CnIfiT IE

C

1230 CONTINUE

C CLnSE THF DATA RASE AND) TERMINATE THE PROGRAM4.
C
1?"0 COHT INI IF

L *PL CLOSE P'iPACT.
*PL Flf PPOCFriPF.
*PL STOP C?K.

CALt FxlT
STO~P

00000000l0(nnfnloAoioooo
O)A-poojFCT DATA R~ASE DILOT moDEL ON SYSTEM 2K PLI*
01
0101I?APC
01900 1
01910 0
ooooooonofonofllOooonooo END - OF -INFORMATION

52



2 SAMPLE OUTPUT

For the construction of airfield pavements, the *rechnical Specialties groundwater and
earth science were.selected: for the construction of training facilities. the Technical Specialties
ecology and regional economics were selected.

A-
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APPENDIX C.

DATA ELEMENT DEFINITIONS

Function Code: A 2-d igit oun mric code dencttying the type ot Army activities, as% developed bN
CLF1RI, personnel. Report file i% LICS.

CODE INAM F

M1 Construction A~S
02 Operation. M~aintenanice. and epatit
03 Traiinig
o4A Mission ('lt.Ikg
(1$ Real Fstate

Procit rrewnt
07 1 lI ritId

o8 Research, Development, lest, and Evaluation
04 Ad toin istrat ion and Support

Function Name: A I 2-charactcr alplhalnericitl abbi eviation of function ntame. A VCrbaiza.
tion of the fu nction code ClI Report tle ts EICS.

Unique HAA P Code: A 5 -dtig Init nme ric form mt % hich i nd ica tcs t he code ctfr thfe u niq ue B AA P
iiaruc. dievelopedl by C R L person net. Report tile is FICS.

Unique BAAP Name: A 25-character alphanumeri abresiatcd field containing the BAAP
Name, a% developed by (iiRL personnel. Report tile is FICS.

A list ol I'll Crtlion H AA I"% fOtdH s:

BAAP~NO. BAAIP NAME

10 Site Access. ieliserN
I I Railroad Access /DeliversN

12 Road Access; Delivery
13 Witter Access. Delivers%
14 Air Access; I)cliserv%

1:; Pipeline Delivery
16 Continuous Belt Deliver Y

I I.?Carteway Access; iDeliverv
I 1 Electrical Power DeliseryN

30 Preliminary Works- Permanent or Temporary
3] Asphalt P'lant Operation
32 Cantteen Operation
33 Concrete Plant Operation
34 Aggregate Product ion
3$4 Field Maint Fac Operation

m 1421(1 lesting Lab Operation
37 Craft Shop Operation
3S FuLO Storage + Disp-lruckii, etc
39 Field L~au ndry Operation
41 Modical Facility Operation
42 MesHall Operation)
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BAAP NO. HAAPNAME

43 Offices Operation
44 Quarlers Operation
45 Storage Yard Operation
46 Stores-Warchouses Operation
47 Surface Drainage
48 Ground-Water Control

60 Utilities
61 Compretsed Air
62 Compressed Air Production
63 Heat Provision
64 Solid Waste Handling
65 Toxic L.iq/lndust Waste Handling
66 Sewage Works
67 Sewage Work, Provision
68 Air Conditioning Provision

70 Site Preparation
71 Exploration olSite
72 Survey Layout of Site
73 Clearing Site
74 Grubbing Site
75 Stumping Site

80 Demolition
81 Concrete Demolition
82 Steel Demolition
83 Lumber Demolition
84 Brick Demolition

90 Removal and Disposal
91 Brush Removal-Disposal
92 Tree Removal-Disposal
93 Lumber Removal-Disposal
94 Concrete Removal-Disposal
95 Steel Removal- Dispo: al

100 Excavation
101 Topsoil Stripping
102 Grading
103 Footings Excavation
104 Trench and Backfill Operations
105 Channeling
106 Dredging

120 Earthworks and Borrowing
121 Loosen.Earthworks
122 Cut-Earthworks
123 Load-Earthworks
124 Haul-Earthwork,,
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B A APNSO- BAAP NAMIF

25, Dump IFirih.' rk'

2 1 rmi-nt I iIA o'rK'

I 30 Qu. i r %ii .i and Sioiicnorf.k

1311 ( ut-Qgiarninc
I , 2DriII.Quuirrmnc
103 LowsnQua rr ng
I13'4 1 oad-Quarrinc!
I13 HaulI.Quarr%ing
I3t% Du inp.Qu arr. in e

140O Sut!.urto c IwaCJ'iiof

i -; 1 Cur Sut'surtjce:, Ew.xnarioa
1421 Drill-Subs,,urt.,ce F,,ca'arion
143 Loosen-Sub~urtacc F'cia aon
144 L,,ad-Sub-,ur1ac;c Ex,:a~ation
143 Haul.Sub'.urtacL' kEca~antc'
14b IDunip-Sul~url.-cc Exc avazion
14- Dvin-Sui''urli cc Ffxda' an

614,1k Support LITICSLthbSUr?,cC Ecasation

101 SuI'graidv Prep F-oundation,

I h-4 Pile%- tu nda' ions
I \1ZI Mi or PAfi-Foundains
1 or, L.11 %,ofl

I (.' Ctleriaiii' Fec iid.rit'i

I t~~t, Dc" .it ri nc.-Foun d a t Ion.
I o') I raiuiat FounLiatieris

I '61Biumunnous Con%;rucrion
I tA I RaA Materials DcLiscr v-Biiunk Construction

IS2 M),ineBitun C,'n% rueiion
I" Loai i n-Bit urn.k ,~n',rut Ion
I P-4 Ilaulini.Bituni C on~truction

1 )~5 Piaring-Bitunt Construction
1 t't' -iii~hinc!-Bixuni ( oriruction

1 sCurneScaline.Bjiunt Construction

-1 KV (,Cri (onsiru, tioi

2111 S1" aJ 7ri~l' Deli% ert,-Concrcie Construction
2i 2 F'rrn ine-(tmcrceoI. i'il'truct in

9 Hei~ricinc-(c ,mcrciLI on.,trum~of

2''4 1mnng-( 'icrcew ConkiruICtion
Loadm- ,I, %i'cCet uct on

2I I- )ranefnrtL c onsiruIc on

hiItuLT~



BAAPNO. BAAPNAMF

20H IX itikliii-Ctn crete (Cnis rucliti

211 Si rip nil ('Icit Form
212 Sawinig. vie. Jili:.g I list a 11,11ion

220 MasonryN Construction
221 RaA Material% Dclivery-Masonry Construction
222 Mortar Mix
223 Scaffolding- Masonrv Construction
224 Hoist-Masonry Construction
225 Place-Masonry Construction
226 Paint(ing-MaorN Construction
227 Cleaning-MasonrY Construct ion

240 Steel Construction
241 Raw Materials Delivery-Steel Construction
242 Fabricat ion -Steel Cunstrujetioin
243 Stress Relieving
244 Material Delivtery-Stecl Construction
245 Erction-Steel Construction
246 Fastening,- Steel Construction

21)(1 Lumber C ori-truction
2b61 Raw Materials Deli rs-Lunihcr Construction
2t)? Pest. Insect Protect ion -Lumber Construction
2 63 Fastening- Lumber Construction
264 Frai ng- Lu mber Construct ion
205 Shecath ing-Luniher COnstruction

270 Finishing Operations
271 Doors. Windows- Finishfing

2-2 EketrL -Finishing
271 Plunib:ig.Finishitig
274 Hcating-Fiinshing
275 Air Conditioning-Finishing
270 1nt ulation-Finiiing
277 Siding-Finishing
2'?8 Roofing-Finishing
279 Flooring-Finishing
281 Wall-Finishing
2h2 Ceiling- Finishing
2D3 Ornamentaltion -Finishing
284 Pa'nting-Finishing
285 Furi ishing ILa nd scape- Pla nti ng-Seeding)
286 Coniiu n ication -Finishing

I he lollow ing thrt c elenment% are associated w~ith a gisert Unique BAAP Cic or Nane:

BAAP Impact Coritet (B IMP CONTI: I-his I -digit alphanumeric character contains the!
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tfia it(I I IIIpalcI scale Lote I tit I he iiiipacItiot A rimh acIit i s 1swif ,ed Ii1Y I 11CU I iiqiie BA AIP
(oflc on the ensironntii. Re-Iii-i F ile is I-IC-S.

A Dl~einitely consider th is factur ais being potentijally impacted bsN the I3AAP.

B - Possiblc effect, require% consideration.
C -Consider in special eases.

BAAP Impact Attribute (B IMP ATTRI: This "-digit numeric field holds the code tor the
detailed attribute Ahich i%. impacted by the given Army activity (specificd by the Unique HAAP
(ozlc at the scale given by the BAAP Impact content above. Report file is EICS.

BAAP Impacted Tecnical Specialty (B IMP TSI: This 2-diil number indicate-. the techniciti
%licciali.% code it %hich the dctailed attribute belong%. Report file is EICS.

'I EH SPE'-C CODE NANIF

I Fcolog
2 Health Science
3 Air Quatit%
4 Surface Water

5 Ground Water
h sociology

Regional Economics
Earth Science
Land 1,s

lii Noise
II I ransportatIion

Note: Only a c-ertaini perceitage of- the detailed attributes, are impacted b ' a given Armv
actii%. s% Npecified h%~ the Unique BAAP Cofie on a given Technical Specialt..

* 'I litit instg tell ulenicit arc asociated w4ith a gi% etn imnpact as specified by% a given
L'nique BA Al (odc:

BAAP Dollar Quajifler lBAAP DOLLARI: This 3-digit numeric field contains a value code
%%hich Cai b'. used Ito 111(o1%dior ilualllf the imipact oft the BAAP depending tin the amotunt of'
Ilk Ari aelivits% imsolsd.'

BAAP Dollar Name (B DOL NAMEI: This P'-charactcr alphanunmertc field contains a
serf ,it/aIiontt o the BAAP dollar qualifier.

RAAP Location Qualifier (BAAP LOCATI: This 3-digit numevric field contdits a code wttieb
Lani b~- used ifo niofit.i or qitaif it the BAA I' ckpcnd ing ofil the location of* the Army actisit.N

BAAP Lucation Name t[B LOU NAME;: ' his I7 -character atphatiumeric field contains a
Svi biiitio Ii ihe BAA li Local on Qualifier.

BAAP Time Qualifier I BAAP TIMEb [:1his 3-digit numeric field contains a aloeis Itich can be
wscl to, quatilh tile BAAI'. dependent onf the time oft 'he Arm% program.
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BAAP Time Name (B TIME NAME): This 17-charactcr alphanumeric field contains a
%erl'ali,.ationi ot' the BAAP Time Qualifier.

DAAP Season Qualifier IBAAP SEASON): This .1-digit numeric field coniains a' value w~hich
call tv used to qualify the BAAP. dependent on the season of the vear.

BAA 'P Season Name (B SEA NAME): This 17 -character alphanumeric field contains a
%erbalization ot the BAAP Season Qualitier.

BAAP Site Element til SITE ELEMI: This 3-digit numeric code can be used to qualify the
BAAP., depending on conditions at the site (if the Army program.

BAAP Site Name (11 SITE NAMEI: This I77-character alphanumeric field contains an abbrevi-
ated verbalization of the BAAP Site Element.

& The tollouing five elements are associated with a given Unique BAAP Code or Name:

Revile% Impact Content (IMP CONTENT): This I -digit alphanumeric character contains the
reN iew-impact scale code for the impact of an Army activity as specified by the Unique BAAP
Code on the environment. Report file is EICS.

A -definitelv consider this factor a% being potentially impacted b1Y the BAAP.

B Possible ctlcici. requires considerationi.

L Consider in ' pcviil c~isvs.

Revie% BAAP Attribute Number (REV NO): Ibis 5-digit numeric field hold% the code for the
review level attribute which is imipacted by the gisen Army's Activity which is specificd by the
U~nique BAAP Code at the scale given bi the Review Impact Content above. Report file is
FICS.

Impacted Technical Specialty Number (ITS NO): This 4.digit numeric code indicates the
technical specialty code 1to which the review level attribute number belongs. Report file is
FICS.

TECH SPEC CODE NAME

I Fcology
2 Health Science
3 Air Quality
4 surfacc Wilter

Ground Water
h Sociology

R~egionaul Economi1:%
8 Earth Science

9 Land Lse
10 Nnj~c
I I Transpoilation

Note: Only a certain percentage kif all the rexie%-lciel attributes is inipactud b ' a given
Arni, actis tv 4as %peci~ed by the Unique BAAP code) on a given technical specialty.
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Alternative Method of Accomplishment (METHODS): This lb-characer alphanumeric field
contain-, :thbreviated terms indicating methods by which the BAAP could be accomplished.
Report fic i-. iFICS.

Relativ' (eini .0 1 Alternative Methods of Atvomplishment (REl, COST): Th1i% 4-digit numeric
ticld 0.49) vo.al , iii% comnparki.on o1 lie relative co sis o1t ahe lcrnali %c niellhKis ol accollip-
lislimc.i lo thai HAAl'.

* The ollowing definition ol'six element% applies to only the construction-tunctional area.

Program Code (PROG CODE): In this 5-digit number, the first two digits contain the func-
tional area code; the final three digits contain the Army facility class codes as given in AR
415-28. Report file is EICS.'

Program Name (PROG NAME): This 25-digit, alphanumeric, abbreviated name indicates the
Facility class name corresponding to the appropriate program code -CS. Report tile is EICS.

CODE PROGRAM NAME

01100 OPER AND TRAIN FAC
012(2W MAINT + PROD FAC
01300 RESEARCH. DEV + TEST FAC
01400 SUPPLY FACILITIES
0 15) HOSP + MEDICAL FAC
()10 .DMINISTRAI IVE FACILIt IVS
01700 HOUSING + COMMUNITY FAC
01W) UTILITIES AND GROUND IMI'R

Sub-Program Code (S PROG CODE): In this 5-digit number. the first two digit contain the
functional area codc: the final three digits contain the categorv groups within each facility
class. Report file is EICS.'

Sub-Programs Name (S PROG NAME): This 25-digit alphanumeric. abbreviated name indi-
cates the category group'% name with each facility class corresponding to the appropriate sub-
program code -(8.

SUBPROG SUBPROG
CODE NAME

1110 AIRFIELD PAVEMENTS
1120 LIQ FUEL + DISP FAC
I 130 COMM NAVIG AID, AIRFLD LGT
1140 LAND OPERATIONAL FAC
I 1I' WAI ERFRONT OPER FAC

'M p'a , ..... a t .h. 4 I, l t I - I 1a,,1r1 andI (...itrugijr.n Ali 41 2m.

1),'j
u
a vm,.m w ih" A .rm- /t.,tut I ('7ja.j uII nd Cw'I r'uan i l,, rt,:,rl
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I IbO HARBOR + COASTAL FAC
1170 TRAINING FACILITIES
1210 MAINTENANCE FACILITIES
1310 R AND D AND TEST BUILDINGS
1390 R + D + TEST NON BUILDINGS
1410 LIQ STOR-FUEL + NON-PROP '

1420 AMMUNITION STORAGE
1430 COLD STORAGE
1440 STORAGECOVEREI)
1450 STORAGEOPEN
1510 HOSPITAL BUILDINGS
1520) DISPENSARY WITH BEDS
I 530 LA BORATrORIEFS A ND CLI NICS
IS-It) IJENTALCLINICS
1554) DISPENSARIES
1110 ADMINISTRATIVE BUILDINGS
1620) A DM IN S fNUC"I IFS U NDFRG RN D
U190 ADMIN-S'l HUCTURPS-OTHER
171() FAMILY HOUSING
1720 TROOP HOUSING
1-73 COMMUNITY FAC--PFRS INI
1740) COMM FAC. INTERIOR
1750) COMM FAC MORALE-WELF-REC
1810 ELECTRICITY
1820 HEAT
I 830 SEW AG E ANI1) W ASTF
1"4) WATER
18K5S) ROADS AND STREETS
1860 RAILROADTIRACKS
1870) GROUND IMPROVEMENT STRUCT
1880 FIRF ANDOIHER ALARM SYS
I1M(X MISCELLANEOUIS
1910 LAND
1420) OTHER RIG HTS

1430 IMPROVEMENTS

Report file is EICS.'

Sub-Sub Program Code (SS PROG CODE): In this 5-digit number, the first two digits contain
the function-area code and the final three digits identify the basic category items within each
category group within each facility class. Report file is EICS.'

Sub-Sub Program Name ISS PROG NAME): This 25-digit alpharumcz-ic. abbreviated name
indicate.% the basic category item within each category group with each facility class which
corresponds to the appropriate sub-sub program Code-Cl 1. Report tile is EICS.'

M-Iparim.cii wi dt.~ Ar,,, v udilo- ( las.', und ( .,n mfn-i , .... A ti 41 S.2M

Mpw ......uIrn wi ,hr Arm%-ta thcrhi~ C Iusw. u,,d (u-slIr, k!-,-
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BAAP Code: T he saiile codec a% used iii the Unique BAAI' 0xic ised liete to esetiade
BAAII*% that dit not apply ito a particular subprogrami or sub-suli prograw. It is it 5-digit
nutmeric field. 4-

BAAP Technical Specialty Code IBIS CODE): This technical specialty code is used to exclude
technical specialties that do not apply to a particular sub-program or sulb-sub progranm, It is a-
5-digit numeric tield.

T he tollowing four elements are associated with a given sub-subprogram.

Sub-Sub Pnogram Impact Content (SSP IMP CONT): This I-digit alphanumeric character
contains the detailed or review-level impact-scale code for the impact of an Army activity as
specified by the sub-subprogram code on the environment.

A =delinitely consider this factor as being potentially impacted by the BAAP.

B Possible effect, requires consideration.

C = Consider in special cases.

Sub-Sub Program Impact Attribut'i (SSP IMP ATTR): This 3-digit numeric field holds the
code toa the detailed attribute which is impacted by the given Army activity specified by the
%ub-subprogram code at the scale given by the SSP IMP CONT above. Report tile is EICS.

Sub-Sub Program Impacted Technical Specialty (SSP IMP TS): This 2-digit number indicates
the technical specialty ctde to which the impacted. detailed, or review-level attribute belongs.

Sub-Sub Program Impacted Review4 No. ISSP DMP REV NO); This 2-digit numeric field
holds the code for the revicx% attribute wshich is impacted by the given Army activity specified
by the sub-subprogram code at the scale given by the SSP IMP CONT above. Report tile is
EICS.

Note: There are no data present for the above four elements in the -urrent version of the
ECIS data base.

* Theli following ten elements are associated with a given impact as speciated by a given
sub-suibprogram:

Sub-Sub-Program Dollar Qualifier (SSP DOLLAR): This 3-digit numeric field contains a
value code which can be used to modify or qualify the impact of the sub-subprogram, depend-
ing on the extent ol' the Army activity.

Suh-Sub-Program Dollar Name (SSP DOL NAME): This 17-character alphanumeric field
coltii a %erhbaliizatior oft the suib-subprogram dollar qualifier.

Sub-Sub Program Location Qualifier ISSP LOCATI; This 3-digit numeric field contains a
code "s hich can be used ito niodily or quality the sub-subprogram. depending on the location of-
the ArmY activits involved,

Sub-Sub-Program Location Name (SSP LOC NAME): This 17-character alphanumeric field
contains a verbalization ot'the location qualitier.
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Sub-Sub Program Time Qualifier (SSP TIME): This 3-digit numeric field contains a value
which mav he used to qualify the Sub-Subprogram Impact. dependent on the time of' the
Army activity.

Sub-Subprogram Time Name (SSP TIME NAME): This 17-character alphanumeric field sub-
subprogram contain% a verhaliation of the Time Qualifier.

Sub-Subprogram Season Qualifier (SSP SEASON): This 3-digit numeric field contains a value
which may be used to qualify the sub-subprograni impact. dependent on the season of the
year.

Sub-Supnrgram Season Name (SSP SEA NAME): This 17-character all)hanuneric fi.id con-
tano, i, %crliali,,ation of the sub-subprogram season qualifier.

Sub.Subprogram Site Element (SSP SITE ELEM). This 3-digit numeric cod,; can be used to

quality' the sub-subprogram impact depending on conditions at the site of the Army activity.

0 The l ,llowing four clements are associated with a given sub-program code or name.

Sub-Program Impact Content (SP IMP CONT: This I-digit alphanumeric character contains
the detailed or review level impact scale code for the impact of an Army activity, as specified
by the sub-program code on the environment.

A = Definitely consider this factor as being potentially impacted b the BAAP.

B = Possible fllect. requires consideration.

C -- Consider in special i.ases.

Sub-Program Impact Attribute (SP IMP ATTRI This 3-digit numeric field holds the code tor
'he detailed attribute which is impacted by the given Army activity (specified by the sub-
program coidc or name) at the scale given by the SP IMP CONT above. Report file is EICS.

Sub-Program Impacted Technical Sptclaft (SP IMP TS): This 2-digit number indicates the
technical specialty code to which the detailed or review level attribute belongs.

Sub-Program Impacted Review No ISP IMP REV NO): This 2-digit numeric field holds the
code for the review attribute which is impacted by the given Arms activity (specified by the
sub-prog am code or name) at the scale given by the SP IMP CONT above.

Note: Only a certain percentage of the detailed and review level attributes are impacted by a
given Army activity (as specified by the sth-program code or name). At present only the tech-
nical specialty 08, Regional Economics. considers impacts at the sub-program level. In other
words. the value of the element SP IMP 1S is always eight.

* The following ten elements are associated with a given impact as specified by a given
sub-program code:

Sub-Program Dollar Qualifier (SP DOLLAR): This 3-digit numeric tield contains a value code
which can be used to modify or qualify the impact of the sub-program, depending on the
amount (t the Army activity involved.
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Sub-Program Dollar Name (SP DOL NAME): This 17-character alphanumeric field contains
a verbalization at the sub-programi Dollar Qualifier.

Sub-Programn Location Qualifier (SP LOCAT): This 3-digit numeric field contains a code
wAhich can be used to modify or quality the sub-program impact. depending on the location of
the Army activity involved.

Sub-Program Location Name ISP LOC NAME): This 17-character alphanumeric field con-
tains a verbaliz.ation ol the sub-programn Location Qualifier.

Sub-Program Time Qualifler ISP TIME). This 3-digit numeric field contains a value which
nia) bie uised to Ljualitv the sub-progra in I mpact.- dependent (in the time 01 Ihe Army activity,

Sub-Program Time Name ISP TIME NAM E): lbis I 7-character alphanumeric field contains
a serbalization ot the sub-program Time Qualitier.

Sub-Program Season Qualifier ISP SEASON): This 3-digit numeric field contains a value
which can he used to qualit' the sub-program Impact. dependent on the season of the year.

Sub-Program Season Name ISP SEA NAME): This 1 7-character alphanumeric field contains
a %erbalization it' oti he ul-ptograni Scasoin Qualifier.

Sub-Program Site Element ISP SITE ELEM): This 3-digit numeric code can be used to
quaifit the sob-program Impact. depending on condition% at the site of the Army activity.

Sub-Program Site Name (SP SITE NAME): This I--character alphanumeric field contains an
ahbreviated verbalization of thc sub-programi Site Element.

Program Impact Content JP IMP CONT): This i-digit alphanumeric character contains the
detailed or review--level scale-code tor the impact at an Army activity, as specified by the pro-
gram code on thec nvironnu-n.

A =DetinitelY consider this factor as heing potentially impacted by the BAAP.

B Possible effect, requires consideration.

C Consider in special cases.

Program Impact Attribute JP IMP ATTR): This 3-digit numeric field holds the code for the
detailed attribute which is impacted by the given Army' activity (specified by the program code
or name) at the scale gisen by P IMP CONT above. Report file is EICS.

Program Impocted Technical Specialty (P IMP TS): This 2-digit number indicates the tech-
nical specialty. code to which the detailed or review level attribute belongs.

Program Impacted Review No. (P IMP REV NO): This 2-digit numeric field holds the code
for the review attribute which is impacted by the given Army activity (specified by the program
code or name) at the scale gisen hi, the P IMP CONT above.

Note: TIhese are not data for the above tour elements in the current sersion of the EICS data
base: sirnilarls. there are no data for the following ten elements.
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T *he luollowing ten elements are associated with a given impact as specified by a given pro-
gram code:

Program Dollar Qualifier 1P DOLLAR)- ' is 3-digit numeric field contains a value code
which can he used to modify or qualilfy the impact ol the program.

Program Dollar Name (P DOL NAME): IThis I ?-digit -character alphanumeric field containis a
verhali/ation of the program Dollar Qualifier.

Program Location Qualifier JP LOCAT): [his 3-digit numeric field contains a code which can
lie mtic to nmoditY or qualify the programn impaict, (depending on the location of the Army
activity inso;.d_

Program Location Name (P LOC NAME): This 17-character alphanumeric: field contains a
%erhalizat ion of the program Location Qualifier.

Program Time Qualifier (P TIME): This 3-digit numeric field contains a value which can be
used to, quality tue BAAP. dependent oin the time ot- the Army activity.

Program Time Name (P TIME NAME): [his 17 -character alphanumeric field program con-
tains it verbaliz.ation ol- the Tonme Qualifier.

Program Season Qualifier (P SEASON): [his 3-digit numeric field contains a value which can
he Used to quality the program Impact. dependent on the season of the year.

Program Season Name (P SEA NAME): This 17-character alphanumeric field contains a
verhalii,:tioi: of the program: Season Qualifier.

Program Site Eiementi(P SITE ELEM): Trhis 3-digit numeric code can be used ito qualify the
program h npa:t, dep)cndiflg oin conditions at the site of the Army activity.

Program Site Name (P SITE NAME); [-his 1--haracter alphtanumecric field contains an
ahhircs ated v'erbalization ol the program Site Element.j

~ ~ Technical Specialty Code (TECH SPEC CODE): This 2-digit numeric code identifies the
nmajor catego i-s of environmental attrihutes on which Arm%. activities can have an effect.
Report file is lEICS.

I CH SP'EC CODE NAME

I Ecology
2 Health Science

3 Air Quality
4 Surface Water
5 Ground Water

h Sociology
7 Regional Economics

Earth Science
Land Use

it0 Noisc
Ii Transportation
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lemlinikal Speclalti Name (ITII SPEC NAME): Ihis 18-charactcr alphaitumerical verbali-
tation of the technical specialty code relates to the main categories of environmental attributes
which can be affected by Army activities. Report file is EICS.

Attribute Code 4AT'R CODE): This 5-digit numeric code identifies the detailed attributes
under the technical spect .'ties, as developed by CERL personnel. Report file is EICS.

Attribute Name IATTR NAME): This 24-character alphanumeric abbreviation of the name of
:he detailed attribute is a verbalization of the Attribute Code. Report file is EICS.

Parametric Name: This 16-character alphanumeric abbreviation of a higher classification of
attributes has the following classification levels;

Technician Specialty
Parametric Name

Sub-Parametric Name
Attribute Name

Report fIle is EICS.

Sub Parametric Name (S PARAMETRIC NAME): This 20-charater alphanumeric abbrevia-
tion of a higher classification of attributes has the following classification levels:

Technical Specialty
Parametric Name

Sub-Param~etric Name
Attribute Name

Report file is EICS.

Attribute Text (ATTR TEXT): This S-digit numeric field contains the code for retrieving the
text ol the related attribute. The first two digits contain thu technical specialty number and the
remaining three digits contain the attribute number.

Review Attribute Code (REV AT'rR CODE): This 5-digit numeric code identifies the revieA
attributes under the technical specialties. as developed b% CERL personnel. Report file is
EICS.

Review Attribute Name IREV NAME): This is a 20-character alphanumeric abbreviation of
the name ot the revie-A attribute, which is a verhalization of the attribute code. Report file is
EICS.

Review Text (REV TEXT): This 5-digit numeric field contains the code for retrieving the text
t the related review attribute. The first two digits contain the technical specialty number and

the remaining three digits contain the attribute number.



APPENDIX D:

SAMPLE OUTPUT FROM
INTERACTIVE RETRIEVAL

I he following illustrate% a complete session on an interactive terminal with inmediatt
access to the EICS data base through System 2000. The last four pages are a separate output
fron the line-printer, as requested during the interactive session.
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APPENDIX E:

LIST OF STRINGS BY NUMBERS AND FUNCTIONS

The built-in retrieval commands are called string% and are listed here first in order of the
string number assigned. They tire also listed in live separate groups according to the type of
infornittion each string can retrieve:

b. Program% and Subprogram%
c, BAAP's, Alternative Method% of Accomplishment
d. D~etailed BAAP Impacts
e. Review Level BAAP Impacts.

String 0 How to Acceu Degeription of Function of String

0A)O 8C600* List all T.S. codes and T.S.

C002 *CbO2t0l) Print name orT.s. code.

C603 *CbO3t(i ) Print detailed attribute numbhers and namec with para-
metric and sub-parametric names for a given T.S.

C004 *C(bO4(01I Print review attribute number and name for a given T.S.

C6OS *C605S Print list of existing program: code and name.

Cb6 *C6060 10O) Print sub-program code and name for a given program
code.

Ct,07 $C607* Print a list of all programs ano sub-program codes and
namies.

C()08 *C608 Print a list otf existing program and sub-program codes
and nam~es, where there arc impacts.

0,50 *C650(02) Print detailed-level impacts and BAAPs for a given 1 S.
for all impact contents.

C651 *Cb51(71,84.02) Prinit detailed-level impacts and BAAPs for a given
range of BAAP% and a given T.S. for all impact contents.

C652 *C,52(71,84,0) Print detailed -Ie, -1 impacts and BAAPs for a given
range of BAAPs and a given T.S. for A impacts only.

C653 OC653(71.84,02) Print detailed-level impacts and BAAPs for a given
range of BAAPs and a given T,S. for A and B impacts
only.

C654 OC654t02) Print all detailed-level impacts and BAAPs for a given
T.S. for A impucts only.

C655 *C655(02) Print detailed-level impacts and BAAPs for a given T.S.
for A and B impacts only.
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Ct 70 *Ch70(02) Print review level impact, and BAAPs for a giken "I.S.
for all Impact contents,

C671 *Cb'"1(71.84.02) Print review level impacts and HAAPs for a giacn range
of BAAPs and a given 'r.s. for all Impact contents.

C700 *C700(10.20) Print the number of items in C8).

C 701 *CT0 (10,20) Print the number of items in C801,

C703 *C703(0l) Print the nu mber of itenis in C603.

C704 *C704(01) Print the number of itens in .'O(t,

C705 *C705" Coun the number of items in C805.

C70h *C706* Print r.umber of items in ('800.

C750 *C7,0(02) Print number of items in C650.

('751 *751(71,K4.02) Prim number of iters in (' 1,

C752 *C752(71,84,02) Print number ot'iteis in C052.

('753 *C753(?1,84,02) Print number ot items in C653.

('754 *C754t02) Print ember ol items in t)54.

C755 *C75S(02) Print number of items in C 6,55.

C770 *C770(02) t'-int number -1 items in COO.

C771 *C771(71,84,02) Print number ot itens in CO1.

C8W C800(10,20) Print the BAAP u.,.uer anti BAAP names with the
alternate method of accomplishment. BAAP nur' .t
span by the pai anieteis.

C801 *C801(10,20) Print the BAAP number and BAAP names, giving the
BAAP number wanted.

C805 *C805* Print the BAAP number and BAAP names with detailed
impacts, attribute number and T.S. numbe.

('W,0) *CSOO* Print the BAAP number and BAAP name with review
impacts, attribute number. Laid T.S. number.

TECHNICAL SPECIALITIES AND ATTRIBUTES

String . How to Access Description of Function of String

0(X) *('0* List all T.S. code., and "I.S. names.
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CbO2 *C602(0l) Print name of T.S. cod e.

C603 *CbO3(Ol) Print detailed attribute numbers and name with para.
metric and sub-parametric names tor a given T.S.

C703 *C703(01) Print count o" number of items in C603.

C604 OC604(01) Print review attribute number and name of a given T.S. - -
-

C704 OC70401) Print count of number of items in C604.

PROGRAMS AND SUBPROGRAMS

-C605 *C605* Print list of existing program codes and names.

CbO6 *C600 1100) Print Sub-program code and name for a given program
code.

C607 *Cb00/ Print a list of all programs and sub-program codes and
names.

C608 *C608 Print a list of existing programs and sub-program codes
and names, where there are impacts.

BAAPS, ALTERNATE METHOD OF ACCOMPLISHMENT

C800 *C800(10.20) Print the BAAP numbers and name with the alternate
method of accomplishment. giving the BAAP number
span wanted.

C700 *C700(10,20, Print the ,ount of the items in C800 giving the BAAP
number span wanted.

C80I *C801(10.20) Print the BAAP number and BAAP name giving the
BAAP number wanted.

C701 *C701 0,2Cl Print the count of the number of items in C801 giving the
BAAP number wanted.

DETAILED BAAP IMPACTS

C805 *C805" Print the BAAP number and BAAP names with the
detailed impacts. at.ribute number and T.S. number for
all T.S. (30 pages output).

C705 *C705' Count the number of items to be printed in (805).

C650 *Cb50(02) Print detailed level impacts and BAAPs for a given T.S.
for all impact contents.

C750 *C750102) Print count of the number of items in C650.
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Ctt51 *C651(71,84.02) Print detailed level impacts and BAAP number and
names for a given range ol'BAAPs and a given T.S. for
all inipai content.,, vhe first %xo paramters are thie
tangi: of' BAAP niumber and the third paranicter is theA
I.S. code.

C751 OC751(71,84,02) Print the count of the number of items in C651. Param-
eter code is same as in CbS 1.

C652 *Cb"2(71I 84.02) Print detailed level impacts and BAAP number and
names for a given range of BAAPs and a given T.S. for
"A" impacts only. The first two parameters are the
range of BAAI1 code and the last is the T.S. code.-

C7S2 OC752(71.84,02) Print the count of the number of items in C652. Print the
parameter order the same as C652.

C653 *C653(7l.84.02) Print detailed-level impacts and BAAP's number and
names for a given range of BAAPS and a given T.S. for
"A" and B" impacts only. The first two parameters are
the range of BAAP code and the last is the T.S. code.

C753 *C753(71I.84.02) Print the count of the number of items in Cb5j.

C654 *C654(02) Print all detailed level impacts and BAAP number and
name for a given T.S. for "A" impacts only.

C754 *C754(02J Print the count of the number of items in C654.

COSS *CtSS(02) Print detailed level impacts and BAAP number and
name for a given T.S. for A and B impacts only.

C75S OC755(02) Print the count of the number of items in C655.

REVIEW LEVEL BAAP IMPACTS

C806 *C8O6* Print the BAAP number and BAAP names with review
impacts, attribute number, and T.S. number.

C706 OC706 Print count of the number of items in C806.

C670 OC670(02) Print review-level impacts and BAAP's number and
names for a given T.S. for all impact contents.

C770 OC770(02) Print the count of the number of items in C670.

Ct)71 *C671(71.84,02) Print review level impacts and BAAP nam-s ;Ind number
for a given range of BAIP, and a given T.S. for all
impact contents.

C771 *C77l (71.84,02) Print count of number of item-. in Cu'Y1.
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GLOSSARY

Access Module: The module of the System 2000 DMS: Data Management System, equivalent in -'

data-base management system that handles meaning to DBMS.
retrievals and updates of the data base.

Drum (magnetic): A peripheral device similar in
BASIS 70: A retrieval software system developed by function to a disk.

Battelle Laboratories. Columbus, OH. - - .
- ICS: -Environmental Ihpaci Compuler System. anCDC: Control Data Corpralion. a manulacturer of anutolmlialic sloragc and rolricval system I r

compuicr niainlran es and a supplier of com- lnvir nin it ini1pct inl mition.
puler services.

FORIRAN: Formula Translation, a programming
CELDS: Computerized Environmental Legislative language developed tor scientific applications.

Data System, a document-retrieval system
. developed at CERL for national and state GSA: General Services Administration. an agency of'

environmental laws, standards, and regula- the Federal government that handles most of its
tions. contracts and procurement.

COBOL: Common Business-Oriented Language, a IBM: International Business Machine Corporation. I
programming language designed for data- one of the world's largest computer manufac-
processing applications. turers.

Command: One or more English words with a IMS: Information Man igement System, a data-base -
specific meaning and evoking specific actions by management systm developed by IBM for use
a data-bas, management system. with its 360- and 3,0-series computers.

Control Module: The module in the System 2000 inquire: A data-base management system. devel-
data-base management system that serves con- oped by Inlodata Systems, Inc.. that is available
trol functions. It) gmcrnment users.

Cyberncl: A computer network with nationwide Kronos: An operating system for the CDC 6400-
centers, operated r)C and using CDC 6000- series computers that was designed for time-
series computers. sharing operations.

Mass-Storage Device: Same as Random-Access
DA: Department of the Army. Device.

Define Module: The module in the System 2000 Module: A self-contained portion of a large software
data-base management system that handles the package. Such a package can contain many
definition of the data bznqe. modules, one of which is al:vys in the main

computer memory during the execution of any
Disk (magnetic): A peripheral device which car, store operations.

a large volume of digital data for repeated
transfer to the main memory. PLI: Procedural Language Interface. an interface

with the data base for the retrieval and updating
Data Base: A collection of information that can be oF information using a procedural language

used for more than one specific application, such as COBOL or FORTRAN.

DBMS: Data-Base Management System, a software Random-Access Device: Usually a magnetic disk or
package used to manage the ret-ieval. updating, drum that can provide a large volume of fast.
and other bousekeeping J.,v,'ities associated on-line storage in addition to the main core
with a data bas-. memory of the computer.
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RAMIS: A data-base management system deve*,opcd system, developed by MR1 Systems Corporation
andt marketed bv Mathematica, Inc. Of Austin, TX, that is available on the Cybernet

network.
Re-Act: A data-inanagememt package created by

Cvhertch Data Svstenis and marketed by Tape (miagnetic): A peripheral device that can
Boeing Computer Service%, Inc. sequcotiaths store a large volume of digital

111torniation.
SCOP~E: Supervisory Control ol Program Execution.

an operating system f~r the CDC 6600-scries UAIMS: A data-base managentient system developed
computers that can handle more than one batch and marketed by United Aircraft Research
job at the same tine. Lahoratoties.

String: With reference to Systenm 2000, at stinng is a IJT.20{) Terminal: A remote, batch terminal for
series ot commands for retrievals. update%, and access to the Cybernet network, available from
other fuinctions that can be executed by refer- CD~C. - -

ring to the string name or number.
\.SN: Visual Serial Number. a numbcr used ito)

Sysic n 2000 (System 2K): A data-base managemnent identity a reel of magnetic tape.
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