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FOREWORD 

TRW Systems was awarded a contract [Contract Number nA-49-186-Af1C-
324(X)] by the u. s. Army Materiel Command to develop An Integrated Tech­
nical Data System (ITDS), The ITDS is intended to provide assistance to 
Army system management and technical functions by operating on relevant 
data to produce. sut1111arize. and condense information, This allows mana­
gers and technical support personnel (a) to determine 1tatus and monitor 
technical progress. (b) to identify and predict system technical/manage­
ment problems and their impact• (c) to comprehend and evaluate proposed 
system changes. and (d) to assign• and maintain awareness of• responsibil­
ity for action. 

The ITUS is composed of personnel, procedures. equipment. and computer 
programs. The organization of these elements provides a capability for the 
processing of systems program data• including the following functi-ons: 

• Data receipt and indexina, 

• Validation and verification for authc.ntici ty. 

• Storage. 

• Manipulation. 

• Retrieval. 

• Display And dissemination. 

The organization is divided into three major subsystems: The Func­
tional Disciplines Subsystem. The Data Operations Subsystem. and The Computer 
Subsystem. 1·ms user documentation. of which this manual is a part. is ori­
ented to ~he above subsystems. with the exception of an overall System User's 
Guice and a Configuration Management Plan. 

Fellowing is a tabulation of ITDS user documentation. 

ITDS - Overall: 

r-- ----------------- - ---, I • System User's Guide 1 ./ 

L---------------------------------J • Configuration Management Plan ✓ 

Functional Disciplines Subsystem: , 
• Administrative :•tanual • 

• Operations ~anual ✓ 

• Personnel Position Descriptions 
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Uata Operations Subsystem: 

• Administrative rtanual •• 

• Opera tions ·:anual. ✓ 

• Equipment Descriptions. 

• Personnel Position Descrir>tions, 

Computer Subsystem: 

These 12 manuals cover, in general, administration of the sub­system, operating and maintenance instructions for the programs, computing equipment descriptions, and personnel position descriptions. 
? • Administrative ;1anual. • 

• Generalized Processing Program, f.eneral Description," 

• Applications Programs, General Descriptions. ✓ 

-• Peripheral Programs, General Descriptions. a,,/ 

• Comp uter Programs :•laintenance Manual, ~ 

~ • Computer Programs Operations ;(anual. , 

• l>ata Processing Center Opeutor' s tlanual. ~ 

• Equipment Descriptions. 

• Personnel Position Descriptions. 

• Generalized Processing Program, Programming Documentation 

• Applications Programs, Programming Documentation. 

• Pe rip he ral Programs, Pro~ranuning Documentation, 

This User's Gui de covers what users should know for the entire IT:)S sys tern. The emphasis is on the user. Y6'tl wi 11 be referred to other manauls in the l TDS documentation structure for sp; cific details about some of the subjects covered herein . 
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ITDS USER'S GUIDE 

PART ONt: INTRODUCTION 

1.1 PURPOSE 

Thi• Guide de1cribe1 the U.S. Anrr, Inte1rated Technical Data Sy1tem 

(ITDS) and provide• its uaers with a day-to-day refP.1·ence Danual. It is 

addressed to personnel of Arffl'j System Offices and to other associated Army 

organizations and coq,onenta who employ technical and management data. Its 

purpose is to describe ITDS, to discuss its equipment and system opera­

tions, and to pre1ent a detailed examination of its application• in each 

of the functional areas (logistics, 1ysterna engineering• production and 

procuremant. and 10 forth) of technical management, The Guide ha1 been 

constructed to provide a clear definition of the system without oversim­

plification or superficial treatment of system functions and operations. 

The text avoids the use of detailed coq,uter technical terminology and is 

oriented toward the system user rather than the syatem operator. 

1,2 ITDS SCOPE 

The u.s. Aney lTDS handles all types of technical &nd management data 

generated by the Aney and it• contractors, including digital data• draw­

ings, blueprints, messages, letters, photographs (including still and 

motion picture,), punched and aperture cards, tape, microform material, and 

information provided by data c011111U11ication device,. The data stored in the 

digital data base is directly ac.cessible via remote terminals, both for 

purp01e1 of add~ng new information to the data base and for presentation 

of requested outputs. 



It is apparent that large volume• of data inhibit or at tima1 prevent 
those who have a need for apecific data elements from identifying the 
information which satisfies their needs. ITDS overcomes this inability 
by taking facts and figures-data elements-and organizing them for rapid 
identification and access. It does this by storing data either in a digi­
tal data ba,e and/or in document and microfom files; by retrieving, man­
ipulating, and recalling data; and, where desired, by associating data 
elements to each other according to a logical plan. ITDS provides outputs 
in the form of direct and indirect inquiry responses, computer printouts, 
visual displays, and reproductions of documents (reports, drawings, micro­
film and photographic records). 

In r.he inquiry mode, ITDS can be used to respond to auch questions as: 
• What reports on quality control were submitted by a given activity during a specified time period? 
• What repair parts are associated with a certain part number? 
• Has a test objective been met? 

• • When was it met? · 

• Do we have a drawing of the latest configuration of the power supply? 

• What Engineering Change Proposals are in proca11 for a particular configuration item? For the entire system? 
The inquiry mode is the primary mode in which ITDS baa been designed to 
operate. 

A second mode of ITDS operation is that of report generation. The 
preparation and distribution of routine reports frequently requt·re the use 
of technical and management data. 1-tany routine reports are a compilation 
of data or an analysis of compiled data. ITDS can be used to produce data 
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compilatiou on a routlaa bull under a 1tandard ••t of in1truction1 pre-

1cribed by the uHr; and, bee-■• ITDS le a computer-u1ilted system, these 

data can be automatically generated. 

The third mode of ITDS operation i1 that of exception reporting. For 

example, a user may require notification of the inability to procure a criti­

cal item of hardware, the developmnt of a low-level point in inventory, or 

the failure to complete a 1pecified test on time. In such situations, ITDS 

can be used to identify exceptions to anticipated status or action. 

ITDS offer■ 1everal unique capabilities and features not to be found in 

other data management systems. At the heart of its data processing capability 

is a new concept in information manaaement svstems. Thi■ new concept is called 

the software computer. This software computer should not, however, ·be c0111-

pared with an electronic computer, becuase the softwan '-~!'T•Jter does not 

physically perform its functions. Its organization and structure may be 

compared more properly to the mind of a human being, in that both embrace 

concepts, or ideas, in the abstract. Clearly, the analogy stops there, for 

the software computer 11 uothing more than a aeries of complex algorithms 

and data processing instructions. But, these data processing instructions 

are generic in nature and~ like the ideas of a human being, can be applied 

to any relevant· object, in this case, the data base. 

TI1e1e generic concepts or instructions are recorded within a generalized 

processing program and therein lie three advantages of ITDS that cannot be 

found in other information management systems. First, the software computer 

embraced within the generalized processing program can be used on any elec­

tronic computer. That 11, the software computer is hardware independent. 
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Second, colllllll\ication between the uaer and the aoftware computer take• 

place in simple English terms. The uaer doe• not have to learn a specia­

lized programming language to use ITDS. Third, the software computer can 

be applied to any data base prescribed by the uaer. Unlike other data 

processing systems, ITDS does not compel the usar to mold hi■ data to fit 

a rigid form. The functional user defines hia own files and record• and 

manipulate• them to neet his needs. 

Anothar capability that gives ITDS its high degree of reliability and 

responsiveness is its professional nanagement and technical personnel whp 

are part of the system design. These personnel represent expertise in 

several functional disciplines, including management• engineering, test, 

and logistics. They constitute one of the three operating sub1ystema and 

perform the essential functions of defining data requirements, the content 

of the data base, source data evaluation, output quality assurance, and 

so forth. 

1. 3 ITDS COMPOSITIOU 

The word "integrated" ha1 1pecial neaning for ITDS users. It refara 

to more than the nere internal correlation of data• although that function 

is an important capability of the sy1tem. In larger context, ITDS 11 an 

integrated system because, wherever employed, it bacomas a vital part of 

the overall system of raanagement and technical support. By this is mant 

that applications which have been the exclusive data baH of a given system 

organizational element are no longer exclusive but are nmrged in a highly 

integrated data base structure. Thus, the logistic• data application, 

which traditionally operated within the province of inventory and supply , 
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management• no longer belong■ exclusively to that functional area. Rather• 

becauH it uaH data furnilhed by enaineering and configuration manar,ement• 

among other•• and provide■ input to production and procurer.ient, it is 

associated with each of th••• function■ as well. 

A reference to internal data correlation and to managerial relationships 

does not. however, con■titute all that is integrated in the ITDS. One must 

consider the elemenu of the ITDS themaelves. 

The ITDS ii a balanced structure coq,rising three operating subsystems. 

n1ey are (i) the functional di1cipline1 (user applications) subsystem. (ii) 

the data operation• 1ub1y1tem, and (111) tha computer 1ub1y1tem. The first 

1ub1y1tem 11 concerned with operation• performad for ITDS by personnel trained 

in 1pecific technical or functional diacipline•• and it 11 here that the 

data integration feature of the Jy■tem becomes apparent. Both government 

and contractor offices are normally 1taffed by peraonnel with ■pacific skills, 

Th••• 1kill1 embrace 1uch functional area■ a1 manage1111nt, syatem engineering, 

engineering delign• quality a11urance, operatiClllal engineering, production 

engineerina. teat• logi■tica, and production and procurement. A distinctive 

feature of ITDS ii that it require• peraonnel in variou• 1ystem functional 

discipline• to 1creen and evaluate their function-peculiar data before they 

are made available to the ITDS u■er. The integration of input source and 

output uaer i1 1hown in Figure l. 

The data operation• 1ub1y1tem ii compoaed of per■ onnel, equipment, and 

supporting operating and maintenance docu11entation that are required to con­

trol the flow of data into and out of the ITDS, as well as within the system. 

This sub1y1tem performa data management. analysis. and processina functions. 

It provides the interface between the computer support sub1y1tem and functional 

disciplines (user application•) 1ub1ystem. 
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The computer subsy1tem ii compoaed of a third generation computer I a 

generalized processing program, associated applications programs and re­

lated peripheral programs, programr.u.ng and operating personnel, and sup­
porting docunmntation. The computer subsysteM reduces, integrate1 1 and 

summarizes the technical and management data for the purpose of producing 
information enabling managers and other functional users to determine status 
and monitor progress, identify md anticipate problema, assess problem 

impact, evaluate propoaed changes, and a11ign and maintain surveillance of 
responsibility for actions. 

1.4 FOCUS OF TH~ USER'S GUIDE 

ITDS exists primarily to serve the needs of mana~ment and technical 

users; accordingly, this Guide has been written not only from the point 
~ , of view of a functional us~r but also from the point of view of a system 

manager and hil staff. the UHi of ITDS are not limited, however, to func­

tional uaera and aystem manager• 1 becauH ITDS can Hrve commands, con­
tractors, and other activities which are not directly usociated with a 

given aystem but which have a need for ITDS information. Hence this Guide 
acquaints all usen, both inaide and outaide aystem managenant offices, 
with ITDS operation• so that they may effll)loy this new tool uith efficiency 
and economy. For thi1 reuon, this Guide focu1e1 on the user• of ITDS-­
not 1y1tem delignen or operator,. M a result, only i11ues of concern 
or of aignificance to ITDS uaer1 are di1cu11ed here. 

Earlier, ITDS wu deacribed u part of an information management system. 
n,e relationahip between information and management 1hould be clarified if 
one is to aee ITDS in ita managenant penpective. 
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Management ii a proce11 not a system. It ii neither a ■ tructure nor 
an organization. but a series of operations tending toward a desired ob­
jective, System developttl!nt is undertaken to attain an objective. In 
other words, system development is a formal approach to a desired objective. 
The objective of system developmnt can be to produce a feasibility study• 
t o so lve technical probl~m, and to develop and support a hardware progr am, 
System management provides the means by which objectives are attained. The 
operations of 1y1tem management involve the establishment of plans and 
policy, the evaluation of alternative courses of action. the identificati on 
of resources, the selection and iq,lemantation of choice•• and eventually, 
control or the measurement of progre••• Thu•• in it• esaenc•• 1y1tem 
management ia a decision-making process. 

Implicit in a decision-making process is the need for data and infor­
mation. The diatinction between data and information must be drawn in 
order to appre~iate the 1tate1111nt. Data are fact•• quantiti••• mea1ure­
nents, substantive or qualitative word•• and numbers. Data may or may not 
be organized and correlated. Information 11 an intelllaan& oraa1&&1011 
of data for a specific end uae. Th• ITDS furnishes both capabilities; it 
provides for the organization• correlation. storage. retrieval• and utili­
zation of data. and it provides for the reduction• synthe•i•• 1u11111arization. 
retrieval, and dissemination of information derived from data input. Ihe 
ITOS organizes and convert& data into d~ta li1t1 (fll••>• library 1tora1•• 
and other repositories frora which information can be retrieved by whatever 
managl:!ment or technical element requires lt. ITDS• therefore, 1erw1 both 
as a r.ianagement in fo rmation system and as a technica l data mani1~ement system, 
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1.5 ITDS BACKGROUND 

The need for an ITDS grew out of the necessity to develop a new inte­
grated data and information processing system that would be fully respon­
sive to AMC management and technical requirements. This need was identified 
at the time the u.s. Amy was moving from the contract definition phase 
into full-scale development on its newest .iircraft weapon system. The 
project manager made an intensive survey of the then-existinc Army nanage­
uent information and technical data handling systems to determine what was 
available that he could adopt for use on the project. He fo\.lld that there 
was no system available that could ;adequately serve the data handling and 
information processing requiremants of a large-scale aircraft weapon system 
which was e~loying the then-new system rnanage•nt discipline• and tech­
niques for project information and c~trol, configuration management, sys­
tem engineering. maintenance engineering analy1i1, quality assurance. 
logistics management. and 10 forth. 

The principal deficiencies identified in the existing data and informa­
tion aystema as SUJ'IITlarized below provided the design objectives for the new 
concept that evolved into the present ITI>S. Existins aystems: 

-Failed to meet the project managers' wide range of information needs--both for decision-making and for technic~l managemant. 
--Did not provide for the information needs of the several different technical and management disciplines repreaented in the pro.1ect management office. 

--Did not provide for a user-defined integrated data base. 
--Failed to provide the capability for direct accesa to the data base from remote user terminala. 
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--Systems produced too 1T1any bulk, periodic reports and too few exception reports, and almost no single-inquiry or on-demand responses to user queries. 

--Data system development and imp ler.ientation costs typically far exceeded the worth of the services received in return for the investment. 

r. ased on the d11ta and information needs of the project nanar,er, his 
s t aff , an J the participating governl!1!nt and contractor organizations, a 
new system concept was cleUneJ and a design and development approllch was 
established as defined below. 

--The system concept definition and design and development effort received high-priority and top management commitment and support. 
--r1embers of , .. op management at both project and cormnand levels became involved in the development and implementation of ITDS because they recognized the need for a new project manaaement tool and the flexibility for a variety of applications that are integral features of ITD5 system design. 
--The design of the system is user-oriented, thus making possible selective applications to be defined as needed. 
--Functional disciplines personnel (management and technical profe11ionals/1pecialists) who represent the users and who are coq,etent to determine the value of data handled are part of the total 1y1tem desip and operation. This unique feature of ITDS provide• data and infomation output that are very highly reliable as well as highly useable. 
--ITDS was designed around a modular building block approach that permits the system to be tailored to match the size, nature, coq,lexity, duration, and importance of the project or organiza­ti to be supported. 

--Its primary functional characteristics and feature• were designed and developed to serve the project manager and associated function~l users. These principal feature• include: 
(i) Direct inquiry proce1sing via remote terminal• providing immediate responses to user queries. 

(ii) A planned, truly integrated digital data base that ls def ine d by the system uaers. 
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, 

(111) U.ci1ion/action criteria incorpora ed in the de1ip of the generalized proceuing program makina posaible automatic exception reporting to 1upport decision-making. 
(iv) Output requirement• for forecasting rather than for historic~! uae. 

(v) Selective, tailored periodic output reports only when a 1pecial requirement exi1ts or inquiry processing does not coq,letely 1atisfy the u1er's requirenwnts. 
1.6 ORGANIZATION OF TIIE GUIDE 

This Uaer's Guide is divided into two parts and appendices. Part One 
11 the introduction just presented. Part Two discusses general system 
operations. This second part, the major seament of the User's Guide, pre­
sents an overview of the three lTDS subsy1tema and assesses how the system 
operate• in it1 inquiry, reporting, and exception-based modes for all 
functional uaer1. It also presents a discussion of the ITDS software computer. 
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PART TWO: DESCRIP1'10N OF ITDS OPERATIONS 

2.1 INTRODUCTION AND ORGAlUZATIOO OF nus PART 

This part of the lTDS User's Guide is concerned with Integrated Technical 
Data Systems (ITDS) system operations from the user's point of view. Its goal 
is to explain the types, volumes, and frequencies of lTDS outputs, togethe r 
with the manner in which they are provided to users; the ~anner in which in­
puts are introduced into the ITDS; and the storage, retrieval, and mani?ula­
tins that are perfonned on these inputs by lTDS. 

Since the software computer plays a significant role in the lTDS input/ 
output operations, a substantial portion of this part of the Guide exaDinos 
the generalized processing program. 

The material presented in this part of the User's Guide begins with a 
review of the ITDS objectives. ·These objectives are then related to the 
data processing operations of the functional diact plines, data operation~, 
and computer subsystems. This p11rt of the Guide next discusses how t~e systc;;1 
operates in each of its three output modes--(i) inquiry, (ii) report genera­
tion, and (iii) exception reporting-and then examine& the general input 

process conmen to all modes of lTDS operations. Finally, the generalized 
processing program and its associated programs are described and the equip­
ment and personnel skills required by each of the subsystems are idcnti fieJ. 
Although simple flow-charting symbols have been used to explain the operati on 
of the three subsystems, no special knowledge of data processing nethods or 
techniques on the part of 'the reader has been assumed. 

2.2 ITDS OBJECTIVES 

Toe objectives of ITDS are cloaely aligned with the u.s. Army Materiel 
Command objectives for systems and technical managenmnt. The ITDS has been 
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desipled to serve as a primary tool for the Army 1y1tem and technical mana­
gers, providing them with a responsive decision-makina and technical infor­
mation management ayatem. ITDS operatH on relevant manap•nt and technical 
data to produce, summarize, and condenae information, thereby allowing the 
managers and other functional uaers: 

• To determine status and monitor technical progress in a given area. 
• To identify and predict problems and their impact. 
• To comprehend and evaluate proposed changes. 
• To maintain awareness of (and asaign responaibility for) action. 
The design of the ITDS has universal application to system, programs and 

therefore has an unlimited useful life. Consequently, all documentation re-, garding the design and application of the system are similarly unrestricted. 
The application of the ITDS to a apecific proaram is limited to the life 
cycle of such program only by the specific program data and documantatiou. 
It requires a partialjy dedicated computer (at rd.nill!Wll) to achieve its full 
performance capabilities, and its a11ociated digital data base should have 
the capability of direct access from remote terminals. Integration of the 
data elements within the data lists (contained in the data base) permits re­
trieval of specific or generalized managenant and technical information. 
2. 3 ITDS SUBSYSTEM OPERATIONS 

The objectives of ITDS are accomplished through its three subsystems, 
(1) the functional disciplines (user applications) subsystem, (11) the data 
operations subsystem, and (111) the computer subsystem. Figure 2 sulll!larizes 
the operations, equipment, and peraonnel required by each of these subsystems. 
2.3.1 Functional Disciplines (User Applications) Subsystem 

This subsystem is compo ed of personnel drawn from the several techni-
cal disciplines which represent the major functional areas (user applications) 
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Figure 2. The lntearated Technical Data Syatem 
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served by the lTDS. Theae are the technical peraonnel who represent the u1er 
in ITDS; that is• the 1y1tem manager' 1 technical ltaff • the co111110dity com­
mand technical support personnel, the contractor's project team, anti any 
other authorized participant. 

PersoMe 1 in each of the several functional disciplines represented in 
the functional disciplines subsystem undertake the following operations: 

• 
• 

• 

• 
• 
• 
• 

Perform technical review and evaluation of source data . 

De fine system output requirernenta for all three output modes (inqairy, periodic, and exception). 

Define ninimura storage requirements for digitlll (disk and tape) storace, hardcopy, and microform storage. 

Identify authorized data sources • 

Designate appropriate keywords to identify each item of source data • 
~xtract (and abstract) significant data for input into storage • 
Uefine and coordinate schedules for submittal of data • 

• Heview and validate system outputs. 

• Perforr.i continuous evaluation of rrns effectiveness. 
2.3.2 Data Operations Subsystem 

The ITDS data operations subsystem consists of personnel who control the 
flow of data into and out of the ITDS, as well as within the ITDS itself. 
Data operations personnel perform the following tasks: 

• Establish and maintain hardcopy and microform master files of data and documentation. 

• Receive, log, and control all incoming data. 

• Maintain distribution control. 

• Maintain identification and cross-reference indices on all data. 

• Provide quality control over outputs. 

• Integrate and manage data base contents. 

Il-4 



) 
2.3.3 Cog,uter Sub1y1tem 

Thia sub1y1tem compri1e1 per1onnel who operate and maintain the programs 
which receive, store, manipulate, retrieve, and disseminate technical data. 
They perform these operations on the data ba1e developed by the data opera­
tions subsystem. These programs include a generalized processing progra~ 
plus supplemental applications programs, related peripheral programs, 3nd 
associated program documentation. It should be noted that the user dictates 
the contents of the data base on which theae programs operate. 

The functions performed by each sub1ystem and their interactions during 
data processing operations are de1cribed in areater detail in 1ucceeding 
paragraph,. These descriptions are presented to give the user a complete 
picture of how data flow through the ITDS and of the various operations that 
are necessary to receive, store, manipulate. retrieve, and disseminate useful 
data and information products. 

2. 4 ITDS OUTPUT PROCESSING 

Thia paragraph examinaa the system output proceHing modes of operation. 
Although the system ii designed primarily around the capabilities of a gen­
eralized processor program operating on a large, integrated, and u1er-defineJ 
data base that makes po1aible direct•acce1a inquiry processing, it uas necessary 
to provide the more conventional capabilities for bulk periodic reporting and 
exception reporting as well. n,e three modes available are: 

• Inquiry proces1ing. 

• Periodic reportin&• 

• Exception reporting. 
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Inquiry processing and periodic and exception reporting modes, functions, 
and processes are illustrated in Figure J, ITDS Operation• Sumary, and are 
described in succeeding paragraphs. 

2.4.1 Inquiry Proce11ing ~de 

The high volu• of technical data generated in support of Army system 
projects has wide and continuing use not only within the ArrtrJ project office 
but among various other Army organizations and their contractor,. Because 
these data change frequently and are in wide demand, it ii more efficient and 
economic to store the significant element• of data in the digital data base 
as well a1 the coq,lete document in the hardcopy ("1d, when coat effective, 
in the microform) repository. Thus• a majority of the significant project 
technical data are reduced, are stored on disks, and are available via direct 
acce11 to authorized 1y1tem uaen. Normal u•• involve• rapid response to 
specific inquiries through available remote terminal•. Inquiries are sub­
mitted in the form of an ITDS acce11 language 1tatenmnt u shown by the 
example in Figure 4 below. Normally, r~trieval 1tatemant1 are input from a 
tendnal and are analyzed automatically for validity. Retrieval reaponaes 
involving low data quantity re1pon1e1 are returned to the terminal typewriter. 
Re1pon1e1 to inquiries that nece11itate a longer computer tun time may be 
returned to the terminal at a later tir.w, or aent to the high-apeed printer 
if a large volume of output data 11 imvolved. Figure 5 illustrate• typical 
inquiry responae formats that are returned to the terminal typewriter. 
2.4.1.1 Inquiry Re1pon1e (Output Formats) 

a) Columar Format. Responaes to uacr inquiries are printed in colurmar form with specified field heading, if the nur.iber of characters to appear on a line of output does not exceed the width of a standard print sheet. 
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TlCOUIRl!S 

1. OUF.~ION: Li1t CSP. required at or1ani1ational level? 

nUERY: LIST TH! CS!~fl)!L/PN•PlL! WITH AN M/L fr "f" I 
2. OUESTTON: Li■t de■cription and function of (nOMnclature and ~IN)? 

OUERY: LIST TR! DESCRil'TtfN AND TR! l'UNCTlfN fF r.~P.• M'DF.L/l'W-VTLE 
'FU!LTNG R~SP.*Bl82' 

3. nuF.STTn~l: List r.sr. cost for FV 69? 

f'UERY: TftAL mE CfST ,-RALL C~F* M~DP.L/ltN-VILF WJTR All"'-
F.f'lUlP-CfST ftp "FY-69" I 

4. QUP.STION: Li■t CSE etatu• total qty ehipped for (IIOffleftclature and ,,/r)? 

nUERY: LTST INLY THE Ttr - RF.C F~R CPH* MfDP.t/~N-,TL! 'RADTf ~FT* 
AN/ARC-116' I 

5. nUF.STION: What C~P. 11 cate,ori1ed a• ,rround handlin1t equipment? 

nur.RY: LIST fNLY UCH CS!* M,O!L/,,N-FTL! WTTR A tyl)p.,n ~F "r.ttf" 
ANDO WITH CSP./CPH-tND fF "CS!" "R "r.~P./GPH" I 

6. OUESTION: What GS! 11 contractor-furnished material? 

nUERY: LIST fNLT EACH r.SP.* M$>P.L/PN-VTLF. WTTR TR, S~URCP. P.OUAL "CF1" I 

1. OUF.STtON: What are the key eleNnt• identifyin,r all item■ of 
-overmNnt fumi1hed Nterial? 

OU!RY: LIST GFM RP.l)f)RT FfR GP'M" H-,FL/Ml • J'JLP. I 

8. OUESTION: What 11 the 1tatu1 of GFH deliverie1? 

OU!RY: LIST THE FM-STATUS,, TRF CPM* Mfl>FL/PN • FTLF. I 

Fi,rure 4. Typical ln~uirie• - Govem111ent Furni1hed Materiel nata Lists 
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b) ~orizontal Format. Whan the number of character• to appear in a line of output exceed• the width of a 1tandard print sheet, re1ponaa1 are printed acroaa the pap with identification appearing on the left. 

2. 4.1.2 Indirect lnguiry Proce11ing 

',/hen a user' a query cannot be processed automatically for tome reason, 
or t he inquiry is of such a nature that hUtl&n intervention and analysis is 
re ui red, lTDS performs the steps summarized in Figure 6 to satisfy the 
user's requests. 

2. 4. 2 !£.riodic Reporting !lode 

Although inquiry processing ii the primary output operation• mode, several 
current Army regulations and directives dictate requirements for fixed fomat 
periodic t"equirements; therefore, this capability has been incorporated in the 
syster:1 design. Subsequent aubparagraphs present an overview of the major 
functions perfonnad during hia mode of operation. The subsy1tam responsible 
for the particular function is referenced after each paragraph heading. 

2.4.2. l Generalized Proseaaor {C99uter Subsyatam} 

The periodic reporting mode begins with the inputs placed in the lTDS 
data base as a result of the action described in section 2.5, ITDS Input 
Processing. The generalized proceasing program operates on the ITDS data 
base in accordance with a given set of instructions received from a report 
generation application program to retrieve prescribed output data. 

2.4.2.2 Report Generator (Computer Subsystem) 

The report-generator applications programa request and receive appro­

priate data from the Generalized Processing Progrm' s digital data files, 

then sort, and display the information desired in the prescribed individual 
report formats. 
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Function• 

1. Army functional organization■, 
contractor• other apncie1 1ubll1 t 
inquirie1 to OHO Information 
Proce11ing Deak (IPD) in written 
or oral form or via the 1B:-1 1050 

Data 
Requeater Operation• 

l 

2. Record inquiry on atandard TTD~ for111, --"""T'--,2 

3. If inquiry not confined to 1pecific 
hardcopy/microform item(■ ), repro­
duce and forward to pri111e and 
secondary technical diaciplina1 
involved. 

4. File original inquiry form. 

5. Receive inquiry from inquiry 
proce11ing Jeak. 

6. If 1u1pen1e date noted, forward 
appropriate form to computer. 

7. Determine if inquiry ii clear and 
1uitable for proce11ing. Coordin­
ate with 1econdary di1cipline1. 

a. If inquiry is not clear, contact 
requester for more information. 

9. If inquiry 11 cleared, check 
req1.,eater' 1 aecurity number,. 

10. Structure query for computerized 
retrieval. 

11. Return 1tructured 1tatemant(1) to 
inquiry proce11ing deak. 

3 

Figure 6. rrocessing Indirect Inquiries 
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FW1ctions 

12. Log out statement(&) to coq,uter 
operations, 

13, Produce computerized output and 
forward to data operation,, 

14, Log out to Tech, Data Analysis, 

15, Che ck cor.ipute rize J responae for 
completeness and validation, 

16, If error lll!SSage has been returned. 
resolve rroblem and repeat 10. 11. 
and 15, 

17, If no errors, re turn to inquiry 
processing deck with notation to 
transnit response to requaater. 

18, Note returned print-out in loa. 

19, tra1aait re1pon1e and hardcopy, 

20, Close log on inquiry, 

Data 
Requester Operations 

Functional 
Disciplines 

Figure 6, Processin?, Indirect Inquiries (Cont'd) 
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2,4,2,3 Application Reports (Computer Subsystem) 

An application report ia the product of processing an applications pro­

gram, The data processing sequence described in subsections 2,4.2.1 through 

2,4,2,3 produces these reports, Among the applications reports produced auto­

matically by ITDS are milestone reports, contractor data requirer.ients lists, 

reliability reports, maintenance reports, test status, technical publications 

index/status, drawing index/status, and a keyword-DAI cross-reference index, 

Examples of some typical periodic output reports are presented in Figure 7, 

2,4,2,4 Perform Output Validation (Functional Disciplines) 

Periodic reports produced by the computer are returned to the personnel 

of the functional disciplines subsystem for validation, The accuracy of 

computer-produced output is verified by examination of computer processes 

and general logic, usin1 mathematical functions where possible. 

The computational accuracy of all manual updating is verified prior to 

re lease and distribution of information, Concurrent with this process, in-

• dices are prepared to facilitate later identification of report contents and 

to permit rapid retrieval of pertinent documenta, 

2,4,2,5 Perform Output Quality Con rol (Data Operations) 

After the computer-produced output has been validated by personnel in the 

functional disciplines subsystems, reports are returned to personnel in the 

data operations subsystem for the performance of quality control, All ITDS 

outputs are reviewed and edited to ensure that their contents correspond to 

the latest available input data, 

2.4,2,6 _Disseminate Output Data (Data Operations) 

All ITDS output data and reports are then disseninated in accordance 

with standard or special distribution lists approved by the project office, 
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2.4.3 Exceptiog Reporting Mode 
A third output proceaalna capability included aa part of system design 

is exception reporting. Exception report• are produced when necessary to 

identify and report unuaual or unacceptable condition•. The •thod of report 

production depends upon the nature of condition to be analyzed. For axamp le, 

an exception report may be generated when some quantity ha• reached a level 

greater or le•• than lt• specified limit. In ca••• like this, the exception 

report 11 generated aut0118tically whenever the out-of-spec condition exists. 

The output report produced h then validated by the appropriate functional 

discipline, and it is diHeminated by data operations in the same way that 

periodic reports are handled. 

Need for an exception report may al10 result from a special user request 

in cases where hi• informatiOD need• cannot be aatlafled by inquiry or vith 

any of the available periodic reporta. When auch a request h received, it 

ls channeled to the reap0118ible fmctlonal di1cipllne by data operations. 

Functional dlacipllne peraonnel analyze the requeat and define the content 

requiremanu for exception reporta and the required achedule for production 

of the output. When produced, the exception report output 1a validated by 

the functional dhciplina and dhtrlbuted to the requeater by data operations 

in the same manner as periodic report•. 

2.5 IT~ INPUT PROCESSING 

Thia portion of tha ITDS Uaer' • Gulde examines the aeneral input process 

c01111on to all forma of ITDS operations. The following subsection• discuas 

how inpuu are eq,loyed in each of the three ITDS modes: the inquiry mode, 

the periodic reporting mode, and the exception mode. 
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Each of the three sub1ystema of the ITDS plays a role in input prapara­
tion. Figure 3 indicates that these input efforts begin with the data opera­
tions subsystem, are transferred to the functional disciplines subsystem, 
and are completed by efforts underta-n by the computer subsystem. In the 
following discussion, each of the separate input tasks outlined will be 
examined separately. Note that the subsystem responsible for aach function 
appears in parentheses after the subsectim heading. 

2. 5. 1 Receive , Log, and Route Incoming 
Information (Data Operations) 

A key to the successful operation of ITDS is control of incoming data. 
Every piece of incomina technical and Mnagemnt data relevant to a given 
project must be raviewed by a data analyst. The mans by which da.:a are 
received is no barrier to this review, because ITDS is capable of accepting 
documentation in all fores, including: 

• Hardcopy (letter, message, ozalid, blueprint, 
computer printouts, and so forth). 

• Photographic records (still and motion picture,). 

• Roll microfilm and microfiche. 

• Aperture cards. 

• Punched cards. 

• Coq,uter tapes and di1k packs. 

This is the central data collection point, where the primary functinn of 
the analyst is to screen incoming source data to determine what ITDS process­
ing actions ate necessary. The receipt of a data item and initial processing 
instructions are recorded on a "Data Acquiai tion-ITDS (DAI)" form which is 

forwarded with the item to the analysis section of data operations. 

ll-16 



2.5.2 Prepare Entry for Kaater Document 
Data U•t (Data gperatima) 

After the analyat of incOlling data hu recorded the receipt of an item 
of dat,, he prepare• an entry for the ma■ ter document data liat. This entry 
includes the DAI number, the originator of the individual item of informa­
tion, the originator's file and/or serial number, the originator's date of 
origin, the name of the addressee, and a summarized statement of the subject 
or ccxitent of the documnt. The digital data file entries are coq,arable to 
an incoming mail log, but they can be sorted by the Gener~tized Processing 
Program in many way■ to meet particular needs. 

2.5.3 Analyze Data and Determiu 
Their Value (Data Operationa) 

After the incoming-data analyst haa cm,,leted the acticxi described in 
subsections 2.5.l and 2.5.2, a senior specialist in data manap~nt reviews 
every item in detail to ascertain i ti probable value to ITDS. If the senior 
specialist determine• that a particular item should not become a part of 
the active ITDS files, he routes it to an inactive file. However, if he 
determines that a particular item of data is relevant, he mark• the DAI Form 
(see Figure 8) for routing to the re1pcxi1ible functicxial discipline. 
2.5.4 Determine Responsible Functicxial 

Disciplines (Data Operations) 

The ITDS data management specialist who ruarks incoming documentation and 
data for ITDS routing has a detailed understanding of the type of work per­
formed within each of the functional disciplines pertinent to a particular 
project. With the understanding as to how responsibility is divided among 
these functional disciplines, and with snr.ie on-the-job experience in a spe­
cific project, a senior technical-data analyst is able to make a rapid and 
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, 

accurate determination a1 to which functional di1ciplina1 should be assigned 
cognizance owr a particular item of data. The analy1t makes this a11ign­
ment in the appropriate box of the DAI Form pre1ented in Figure a . 

. A.I 1hown in Figura a. the action 1tated in 1ub1ection 2.5.4 can lead di­
rectly to the inquiry output mode, or it can continue to the action of 1ub­
section 2.5.12 where periodic, inquiry, and exception reporting output oodes 
begin. 

2.5.5 Review and Evaluate Source Data for 
Acceptance (Functional Di1cipline1} 

n,11 1tep mark• the fir■t tima that an incoming document or other piece 
of data i1 •••n by technical per1onnel. Up to this point, the actions 
associated with a giwn item of data have been largely administrative in 
nature. Now it becoaas t • re1pon1iblity of technical per1onnel in each 
of the functional dilciplina1 appropriate to the 1pecif1c piece of data to 
determine whether or not an item ii relevmt to tl~eir portion of the digital 
data bue. 

Thi• procedure makes ITDS uniquely •elf-auditing. It coq,els those 
mambers tllOlt knowledgeable in a given functional rliscioline to inspect everv 
item under their cognizance for relevancy and quality prior to its in1ertion 
into the data bue. Although thi• in1pection i1 only one element of data 
quality auurance in J'l'DS, it ls a most important one; for, clearly, the 
quality of the ITDS's wtput cannot exceed the quality of the input. 

If data are submitted in a form which i1 not directly usable in ITDS, 
personnel in the functional di1ciplines subsystem are respoaaible for con­
verting the1e data into a proca11ible form. If an incoming item of data 
results in the gener•tion of new data requirements, or if it proposes changes 
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to the exi1tin1 •Y•t•, it 11 the ra1pGG11bility of the functional discipline• 
per1onnel to raviev and report OD the 1apact of theH ch••• on overall 
1y1tem functional capab1litie1. 

It should be noted that the quality u1uranc:a pr,,adures applied during 
this step do not can1titute the only point at which data in the 1y1tem are 
subjected to audit, either by personnel or by coaputer techniques. Other 
audit• take place at other point• within the 1y1tem; the•• audits will be 
identified durina the cwne of thi1 di1eu11ion. The i111portance of this 
initial audit has been 1tra1Hd becauae of the system's dependence on a hith 
quality of input. 

2.S.6 Keyword for Subject lndaxina 
(Funct19al D11cipliu1) 

Data analy1t1 in the varioUI fuactional dilciplines sub1y1te1111 are re-
1pon1ibl• for the de1ipatiOD of keyvordl applicable to a particular piece 
of data. A ke,word the1aurua ii uaed to usilt 1n the dasipation of key­
words for the content of awry item of 1ncomina information in a brief 
standard terminology which can be related to a digital code and stored in 
the digital data ba••• For exaple, a letter from the Department of Defense 
requiring a new report on configuration for lllilitary aircraft could be sum­
marized as (1) DOD, (ii) A/C, (iii) CONFIG, md (iv) RPT. 

The accuracy and usefulness of this function are dependent upon the skill 
of the individual who designates the keywords. Because the training, expe­
rience,and knowled• of per1onnel in the functional disciplines subsystem 
equip them more than others to comprehend an incollling document and to Rrasp 
it.a eoaence, they are the ones who are charged with the responsibility for 
designating the keywords. These keyword• are recorded on loadahee ts whose 
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di1po1ition will be de1cribed in a 1ub1equent function de1cription. Each 

functional dilcipllaa reviewina the particular piece of data will prepa_re 

keyword• appropriate to it• di1cipline. (NOTEa Duplications are averted by 

edit feature• of the coq,uter pro1rm.) 

2.5.7 Enter Source Docunantl in Hardcopy/ 
Hicroform Fil•• (Data Operations) 

Aa previoualy indicated, ITDS i1 capable of acceptin1 data in various 

for1111 1uch u hardcopy, photographic record• (1till1 and movies), microfom, 

microfiche, aperture card•, punched card•, coq,uter tapes, and disk packs. 

There are three type■ of file• maintained in ITDS: (i) hardcopy, (ii) 

mlcrofom, and (iii) digital file■• Hardcopy files are the repository for 

all data acquired by ITDS in the fora in which it was originally received. 

Thi• naan1 of 1tora• i1 uaed primarily for 111&terial of the type which is 

impo11ible or unde1irable to reduce to mlcrofora. Kardcopy file■ arc retained 

u backup for ita111 converted to other •dia. Microform files contain selected 

data fumi1bed to the project in that form and data raduced to microfom fron 

hardcopy file1. ThUI micro-imap1 provide a Hcondary reference source in 

addition to the buic hardcopy files. The nature of the digital 1torage file 

ii explained in 1ub1ection 2.6.2 when the data ba1e i1 discussed. 

2.s.s Perform Data Extraction/Ab1traction 
Routi91 (Functional Di1cipline1) 

The major re1pon1ibility of ITDS functional di1ciplines per■onnel 11 the 

extraction and/or ab1traction of data for input into the 1ystem. Although 

keywording ii important for the reaaons explained in 1ubsection 2.5.6 • it 

i1 incidental to the extraction md ab1traction of data during this step 

of the input proce11in1 phase. A detailed knowledge of the functional dis­

cipline and of the admini1trative procedures associated with it is required 
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of the aasigned personnel in order to accomplish thh function. Each pro­
fessional must have an under1tanding of the ultimate uae of the data to . 
be extracted and/or abstracted. Each must know whether the data will be 
loaded directly into the digital data base files or whether the data will 
be used as input for a peripheral program. The relevant data from an in­

coming docu100nt are recorde<l on loadsheets l,y technic3l personnel in the 
cognizant functional discipline and forwarded to the computer subsystem for 
input processing. 

2.S.9 Keypunch and Verify Input 
Data (Co9uter Sub1ystem) 

It should be noted that this step is the first point in the input data 
processing phase at which computer oubsystem personnel are introduced to the 
input processine cycle. The computer subsystem persOMel 1111st keypunch the 
loadsheet• prepared durin; the data extraction/abstraction phase (see sub­
section 2.S.8) and produce a deck of cards which repre1ents the output of these 
two efforts durina the keyword-1ubject indexing phase (see subsection 2.5,6). 
This deck of cards is then verified by means of standard automatic data pro­
cessing techniques. (NOTE: At a future date. thi1 step may be obviated by 
loading directly from a terminal keyboard.) 

2.S.10 Prepare Inputs for Peripherally 
Processed Data (Functional Disciplines) 

A peripheral program is a related stand-alone program. It is a part of 
ITDS because it may be an ir.iportant source of <lat a input into ITDS. However• 
because of its complexity or the desire to use an "off the shelf" r:lodel, for 
instance, the program is used separately from, but in conjunction with, the 
generalized processing program. examples of peripheral programs are the 
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PERT/Time and PERT/Coat proarama. A moat important peripheral program in 

ITDS 11 the Action Item Program di1cua1ed in 1ub1ection 2.5.l and 2. s .2. 

The input of theae peripherally proce11ed programa comes from the loadsheets 

prepared during the extraction/ab1traction phaae dilcuued ln 1ub1ection 2.5.8. 

The outputs of peripheral programs incude 1pecialized reports and an output 

tape. 

2.5.11 Applicationa Prograr.11 (C9uter Sub1y1tem) 

In contrut to a peripheral proaram, an application• program 1& directly 

related to the generalised proce1sing program. Application• proarama perform 

two general function,. Fir1t, extract/load applicationa programs are used 

for bulk-loadina of data from peripheral programs into the ITDS data base 

in order that 1uch data may be operated on by the generalized processing 

program. Second, report generator applications programa are u1ed to produce 

special bulk report• from data which have been 1tored Ln the digital data 

filea controlled by the pnarali•d proce11in1 progrm. 

2.5.12 Genaralized P~oca11ina Program 
(Cpyter Sub1y1tem) 

'lbe pnaralized proca11in1 proaram 11 the principal ITDS computer program. 

As diacu11ed 1ubsequantly, it con1i1t1 of a 1oftware computer and a hardware 

adapter which update• and retrieves data from the digital data files. 

2.6 nlE GENERALIZED PROCESSING PROGlWl 

The generalized proce11ing program 1s the heart of the computer operations 

subsystem and 1s the unique element of ITDS. Thia proaram 1a flexible and 

allow• the uaer to define, establish, mainta1.n, and quary the data base 

accor~ing to hi1 own need• and environmant. The user is not compelled, as 

in other data proce11ina t ystema, to adapt his data to the rigid requirements 
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of a preestablished format. Thia orientation toward the need• of the user 
is made possible partly becauae the ITDS geuralized proce11ing program is 
independent of the hardware on which it is operated. This freedom from 
hardware constraints i1 achieved through a new concept in computer system 
design called the aoftware computer. 

The software computer, contained in the generalized processing program, 
provides the 1111an1 for directing the digital data base to store, retrieve, 
update, and manipulate data. It al10 enables the waer to create an integrated 
data base from information originating in hardcopy source document• and en­
ables him to update and modify this ba1e continually. 

The generalized processina program proce11es data deriwd from remote 
terminals, punched cards, magnetic tape•• and disks. Outputs may be provided 
in vertical or horizontal form at remote termlnall and, if necesaary • by means 
of on-line high-speed printer,. 

No special effort is required for the software computer to format files 
and records. It needs no special proaramming to create the instructions for 
manipulating those files and record•• •d as previoualy mentioned, it need 
not be operated on a special kind of hardware. The software computer can be 
operated on any kind of automatic data processing equipment with the aid of 
a computer interface package. 

Because the generalized processing program is critical to the effective, 
economical operation of ITDS, the next several paragraph• discuss this system 
in some. detail. Included here is the concept of the software computer, the 
structure of the data base, and the development of data associations through 
correlatives. The user'l'I interface problem 1s al10 discussed, and the 
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maintenance of data integrity and data security is reviewed. Finally, sev­

eral special file-management features for maintaining an effective,,efficient 
system are noted. 

2.6.l The Software Cog,uter Concept 

The generalized procesaing program for ITDS embraces both a generalized 

information management• laguage and a coq,uter 1y1te11. These two e lemants 

are designed for use in a conmunications network of several remote terminals 

and a central coq,uter. The system as a whole pemits natural language access 
to data stored in a random bulk-storage device which is also accessible to 

other computer programs. A remote user may select any available equipnent 

in the network for an information output. 

The design of the generalized processing program for ITDS adapts overall 
information management needs and accommodates the particular information re­
quirements of any given application with an efficiency cocparable with that 
of special-purpose software. The addressing schama of this program permits 

• required data to be retrieved in a sinale acceu from random storage, thereby 

eliminating the need for periodic file reorganization. 

The language of the generalized processing program is limited natural 

English. The rules for formatting input are simple. Becau1e they are stated 

directly in technical terminology natural to each functional discipline, input• 
need not be processed by a programmer. Inputs for the ITDS automatic data 

processing uH the lineal format natural to prose text. They may be stated 

in words of variable length with a limited freedom of word order. There are 
some limitations on vocabulary to ensure uniqueness, but these apply on ly to 
data list identifiers. No vocabulary prohibitions are imposed on information 
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values. Syatem output■ an •Jll'reHed in plaill lanauap comparable to that 

used for input■, 

The 1oftware computer c011capt 11 dilplayed in Piaur• 9. 'nle following 

text diacuHH the advantap1 of the 1oftvare computer concept. Th• nud>er1 

in parenth•••• following the paragraph title• refer to the fmctional elemnts 

of the software computer and the interface package shown in Fipare 9. 

2.6.2 Data Structure (1) 

The structure of the ITDS data bue 11 hierarchical. In clascendina order 

it consists of three major entri•• includina (1) data li1ts, (11) item iden­

tifications (ID'1), and (111) attributes and value•. 

The1e entrie1 may be arraaed araphically aa follow11 

Data Bue 

I 
Data Lilt 

I 
I 

Data Uat 

I I 
7 

Item ID Item ID 

I l 
I Attribute and Value Attribute md Value 

From this graphical arrangemant, one can 1ee that a data list is related 

to ITDS a1 a file is to other automatic data proca11in1 applications. An 

item identification is comparable to a record, and the attribute and value of 

an item identification ia co~arable with an entry and itl value in a record. 

The 1tructure of the ITDS data base permi ta an unlimited number of data 

lists to be accommodated. A large hardware program may include more than 100 

data lists or files each with its own format and composition. A typical data 

11st for a hardware program 11 _1abown in Fiaure 10, 
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OATA BASE 

DATA LIST 

ITEM ID 

ATTRIBUTE AND VALUE 

Note: The "O" Attribute ii 
the Item ID. 

ITM 

CONFIGURATION END ITE!-m (CEl'a) 

0 CEI Nr/ (Value) -
! Federal Stock Nr/ (Value) 

2 Noaanclature/ (Value) -
l Other CEI Affected/ (Value)_ 

.! Spare• or Repair Parts 
Affected/ (Value) 

i. Revili011 Letter/ (Value) 

! Etc. 

Figure 10. Sample Data Base Structure 
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An attribute of one item identification may beco111t the basis of the next 
item identification. For exampla, in Figure 10, the Federal Stock !lumber unde r 
the Configuration End Item Huni>er could becolllt the item identification or 
attribute of a subsequent data list. 

The format of the entries in the data base is lndependent of the rest of 
the system; • at is, the data base can be described without reference to the 
hardware itself. In addition, data base formats can be changed without 
affecting any of the ITDS software. Each entry in tha data baae can be 
directly addressed in a hierarchical manner, and any entry can be accesse d 
without a sequential search. 

Since tha ITDS data environment is independent of the hardware on which 
it is used, data base entries vary completely in both fornat and length. 
Accordingly, one can mold the data base to the data environment rather than 
adapt the data environtMnt to a preeatablished data base; and becauae the 
lengths of data entries may be varied, ITDS is required to store only rele­
vant data, and irrelevant characters (that is, filler) are unneces sary. 
2.6.3 Data Associations (2) 

Data stored in the data base can be combined or associated in a variety 
of ways. The ITDS user prescribes specific data associations in accordanc~ 
with his needs • . The number of data associations the user is permitted t o 
establish is limited only by the capacity of the data processing equi pme nt 
to which the generalized processing progran is mated. In essence, t hi s rreans 
that the number of posEible data associations for the user i s unlimi t ed . ln 
the following paragraphs, these associations are explained in broad cont e xt. 
No attempt is made to treat in detail the full rani.;c of poss ible data 
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usociation1. Rather, data u1ociationa are examined in full, and a few 

examples of the various types of data associations are presented. 

When an ITDS u1er i1 developing his data base needs, he i1 expected to 
discuss his specific need• for data a11ociatioaa with ITDS data manage~nt 
personnel. They are prepared to advi•• him u to the availability of the 
information which he requires, not only from hi1 own data list but also from 
the data lists of other functional disciplina1. 

There are two types of data a11ociation1, interli1t and intraliat. As 
these name• iq,ly, interliat u1ociation1 refer to tho•• tran1action1 which 
take place between data li1t1, while intrali1t a1sociation1 refer to those 
transactions which take place within a data li1t. Both interli1t and intra­
list a1sociations are equally powerful in producing the information which an 
ITDS u1er may require. However, interli1t a11ociation1 will be de1cribec 
first becau1e they are le11 C0111Plex. Both interliat and intrali1t data 
association• are accomplished through the u1e of correlatives. Correlatives, 
best de1cribed u procedural in1truction1, are definad by the ITDS user 
according to a predetermined structure. CorrelativH are retained in the 
self-de1cribing data ba1e in the form of algorithma. Once e1tabliahad, a 
correlative automatically carrie1 out it1 defined function, whenever an 
entry i1 properly acce1sed. 

2.6.3.l Interlist A11ociation1 

There are two typu of interli1t correlativeai bridge• and 1p11na. 
Bridges are used to store information from one list in other lists. 

For example, a bridge can be uaed to transfer a part number from a configura­
tion end item (CEI) data list to a part number data li1t. With thisbridge 
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correlative, a new part number that is entered into the CEI data list will 
be entered simultaneously into the part number data list. This same capa-

1 bility can be used for verification. Thus, by usinn the bridging correla-
tive, a part number in a CCI data list may be verified acainst part nunbc rs 
in a part. number data list. 

Spans are used to retrieve information from other data lists whenever a 
specific entry in one data list is accessed. Spans can be used whenever 
data from several data lists are necessary to present a complete data image. 
For example, an Engineering Chana• Proposal (ECP) data list with a security 
classification attribute can be auociated with a security classification 
data list by means of a spanning correlative. When the security classifi­
cation attribute is specified in a retrieval transaction from the ~CP data 
list, the appropriate data are sinultaneous ly retrieved from the security 
classification data list. 

2.6.3.2 Intralist Associations 

There are several types of intralist crrrelatives: and as indicated in 
the introduction to this section, the System User's Guide does not present 
an exhaustive discussion of those correlatives. However, a sufficient number 
of examples of intralist as1ociations are given to help the reader understand 
the capability and flexibility inherent in this aspect of the generalize d 
processing program. 

2.6.3.2.1 V-Correlatives. Data may be associated vertically within a single 
data list by means of V-correlatives. For example, it will be reme mberer! 
that a work breakdown structure (wBS ) surranarizes related work at incre as in~ly 
greater levels of detail. If a WBS is organized into a data li s t, a vertical 
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correlatiw can be ued to retrieve infoaution at a aivan laval of the WBS 
md at all related lONr level■ of datail. Sillllarly • a wrti1Cal correlative 
can be uaed to retrieve information frn a aiftll lawl in the WIS and at all 
related hipr level■ of ■umuriaatlon. Thi■ upward ad dOWllllard u■ociation 
of data vithln a data li1t u1ure1 the aalntenaaae of intarralationahip• 
among item identification■• 

2.6.3.2.2 I-COrpl1tive1. Attribute■ and value■ ll&J be arraaed 1n a data 
list 10 u to maintain an alpbraic auanation of th• qu&titie■ con■idared. 
I-correlative• permit tba u■er to update indiTidual attribute• •d Yalue■ 
at any ti• ad to rely on the correlative to update the •• 1imlt .. 0111ly 
without furtbar inatruction. 

2.6.3.2.3 F-Correlativ••• In the previoua paraaraph it vu explained that 
I-correlative• could be uaed to ■tore and maintain a •• related to apaclfic 
Attribute• ad value• within a data li■t. It ii 1oatiM1 delirabl• to manii:u­
late value• within a data lilt without atorina the n■ulCI of that tUDi-ou­
lation. P-correlative1 are uaed for _tbil purpoae. 'l1ley add, 1ubtract, 
multiply. and divide value• u dincted· ad pri11t aut raeher tb• ■tore the 
re1ult1 of tbeN operation■• 

2.6.3.2.4 D-Cornlativ••· D-correlative• permit a IT.DS uer to fold t~ 
gether data within a data liat to produce additional data from within that 
li1t. For exarapl•• m ITDS uaer may de1ire to collect coat, from ■everal 
different breakdavu ad aeveral different cateaori••• The cate1one1 ad 
breakdown• of coat may be contained within a data li■t but aaed to be 
arranged in a matrix to yield the da1ired information. The coat cateaorie• 
may be called target• actual, production. or 1upport. The D-correlatiw1 
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can be used to retrieve this information, and assemble it frorn the pertinent 

data list. 

2.6.3.2.S ti-Correlatives. Ii-correlatives permit the ITDS user to retrieve 
several attributes and values from a single data list in one operation. For 

example• an ITDS user may require four itema of infomaUon for a monthly 

report which may be stored as attributes and values within a data list. The 

user can retrieve this information by asking for the four specific data ele­

ments. With the aid of an ti-correlative, however, all four data elements 

can be more easily retrieved. 

2,6.3.2,6 Miscellaneous. Several other correlatives are available to the 

ITDS user. Among them are Y-correlatives. One of the Y-correlatives permits 

the user to instruct the program to erase and store new information when 

the value of an attribute is updated. It can also be used to store updated 

information redundantly or to prevent information from being stored at the 

location of a given attribute. Other correlativea are r.-correlatives which 

permit concatenation and deconcatenation. This allows the ITUS user to link 
a series of attributes and values together in a chain or to extract attributes 
and values from a chain. 

2.6.4 Security and Integrity (3) 

The data base may be secured through a system of codes. The security 

referred to in this paragraph is not security protection in the sense of 

classified information, but rather security of the data base from access by 

unauthorized u1ers. There are two reasons for imposing security on the data 

base: functional protection and data sensitivity. 

Functional protection preveht& the inadvertent or unauthorized modifi­

cation of data. While it may be necessary to allow a number of activities 
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to have acce•• to the aame group of data, it may not be deairable to allow 
each of these activities to have the ablllty to update that data. The 
data base can be protected by applying aecurity code• -to the update and/or 
retrieval functions of the data in queation. It may be that the data base 
contains certain entries which are conaidered aensitive, 1uch aa employee 

salaries, legal records, and proposed equipment dealm1. Securitv r.odea 
can then be establiahed at the appropriate data level to restrict aenaitive-
data update and/or to restrict accesa to authorized per1onnel only. 

The three levels of data at which aecurity cm be impoaed are (i) data 
base, (11) data list, and (111) attribute. 

The imposition of a aecuri ty code at the data bue level denies acce11 
of unauthorized peraonnel to the entire data base. The imposition of a 
security code at the data liat level reatricta an authorized user to data 
lists he requires. The impoaition of a security code at the attribute level 
restricts authorized data base and data liat uaers to only those data within 
a given list applicable to their need1. The integrity of the data base is 
maintained through data audl t and 1ystem failure protection. 

The configuration of every value in every attribute is defined. The 
extent of this definition ii determined by the uaer. Every value entry in­
serted into the system 1s audited to comply with its defined configuration. 
The system rejects those value• that fail the audit. For example, an attri­
bute may have a value configuration specifying that every value stored under 
it n·ust have a minimum of 3 characters and a maxinum of 8 characters--the 
first character alphabetic and the rest nutt1aric. Then all values entered 
for this attribute ITUSt meet these criteria to be accepted. When dat·a are 
rejected, appropriate messages are generated. 
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The data base is protected against system failure by the recording of 
every transaction made against the data base. If tlie data base is damaged 
by system failure, it may be restored at any time to its last known state 
of accuracy. The development of this historical file ii discussed in the 
next paragraph. 

2.6.5 Historical File Creation (4) 

l'he generalized processing program maintains an historical log on 111.1g­
netic tape of all system transactions. Every value, attribute, and itc, 
identification can be traced from its current state back to its inception. 
Every transaction made upon each element of data is available for examination 
and evaluation. Data lists can be reactivated to a specified point in time 
fro, .. the historical tapes. The reactivated data list can then be used as 
any other data list. Any apecified group of transactions can be recovered 
from the historical tapes. If such a re-creation becomes necessary, the user 
may specify his own criteria in making this selection. 
2.6.6 Fi le Manat;eroent (5) 

File management is performed through special programs which provide the 
functions necessary to maintain the efficiency and effectiveness of ITDS. 
As protection against hardware and software errors that may damage the data 
base, the system may be dumped onto magnetic tape at specified intervals 
designated as checkpoints. \lhen the dump is made, the current physical b:1se 
point of the data base is stored on the tape with the data. This allows the 
tape to be reloaded onto the system at the same physical location, there by 
restoring it to its pr5or state. 
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A statistical analysis of th• data base can be made at any checkpoint. 

When the data base is du~ed• a c0111plete set of allocation statistic• is 

generated. These statistics can be analyzed for 1uch purposes as data list 

space requirements studies. data lilt allocation evaluation• and 1y1tem 

hardware requirements studies. 

l·lhen the system is damaged throuah a hardware or software malfunction, 

it must be correctly re1tored. This i1 acco~liahed by uae of the last 

good checkpoint dump to reload the 1y1tem. 

2.6.7 ITDS Access Language 

An ITDS user must employ machine-sensible language for addressing his 

inquiry and updating instructions to the generalized processing programs. 

lie must either leam this language himself or tum for help to an ITDS spe­

cialist in order to co111DUnicate directly with the digital data base. For­

tunately, as noted in paragraph 2.6.1• ITDS acces1 lanauage is a form of 

limited natural English and can be learned easily and rapidly with a minimum 

of training. Its statenents are essentially free of constraints with respect 

to format and syntax, and its use is governed by a small nuimer of special 

rules. 

ITDS acce11 languaae contains four components which are analogous to the 

parts of speech in conventional English. They are: 

• Verbs. 

t Nouns. 

t Connectives. 

• Values. 
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2,6,7,1 Verbs 

Verbs are general words prescribing action, They are used for inquiry 
and for updating data in the digital data base, In ITDS access lanp,uage, 
a verb is used to initiate a function within the generalized processing 
program. No more than one verb may appear in each ITDS stater.ent; however, 
as many different verbs as the user desires may be used to trigger a single 
function. There are two kinds of verbs: inquf.ry verbs and update verbs. 
Inquiry verbs are such words as LIST, COUNT, and TOTAL. Update verbs are 
such words as ADD, CHANGE, and DELETE, 

2.6.7.2 Nouns 

Nouns are the names of data lists and their attributes. In contr ast t o 
verbs• which are general words denoting functions within the generalized 
processing program, nouns are special words chosen by the user to identify 
his peculiar data lists and the entries therein. Like verbs• nouns may have 
u many synonyms as the user desires. Three rules on the use of nouns pre­
vent ambiguity: 

• The name of a data list may not contain more than four words. 
• A word used as a noun may not be the same as a verb or other language component. 

• The name .of an attribute may not be the sar.-e as the name of a data list. However, identical attribute narr.es may appe ar in as many data lists as the user desires. 

2.6.7.3 Connectives 

TI1are are tlree types of connectives, each of which perfoms a speci f i ~ 
function: 

• Modifiers which apply exclusively to nouns or noun ph rases. Modifiers limit the depth of action initiated by a verb. They include such words "S EACH• CVERY, ONLY, '.HTH and TO. 

II-37 



• Qualifier, which apply excluaively to value,. Qualifier• 
limit the actim which a verb may initiate with reapect to 
a value. They inc ude 1uch expre11ion1 u EQUAL, CUATBIL 
THAN• LESS TIIAN • ad NOT. 

• Conveni•ns, C999!Ctiw1 which are uaed for naturalu11 ad eue of expre11ion. Cmwnienc:e coanact1ve1 have no impact 
on the generalized proc:e1ain1 pro1ra. In fact, the .. ural­
ized proce11in1 progre ipore1 convenience coanective1. 
Among the word• ipored a1 convenience conaective1 are A, AN, 
TI¾E • ANY • and OR. 

2.6.7.4 Value, 

Value• are preci1e entrl•• uaociated vith an attribute or attribut••• 

A c0r.1>lete deacrlptlon of a value ad ita relationahip to the data baa• 

structure 11 presented in 1ub1ectiOD 2.6.2. 

2.6.7.5 Dictionaries 

As in the Engl11h lanauap, word• in ITDS acc:e11 language are stored 

in a dictionary. For reuona of cODvenienc:e, however, ITDS ua•• tvo tyJes 

of dictionary. The•• two dictionari•• are tbe 1y1tem dictionary and user 

dictionarlea. 

2.6.7.5.l Syatem Dictionan. Of the two dictimari••• the 1y1tem dictionary 

repreaenta a higher order of compi latiOD. It c0Dtain1 verb•, noun, u they 

refer to the n-• of data lllta, ad coanactiwa. It al10 cantaln1 the 

identification and 1torage locatian1 of the uaer dicti011ari••• The 1y1tem 
dictionary exl1t1 a, a data liat within the digital data bate and may be 

queried and updated. 

2.6.7.5.2 Uaer Dictianari••• The uaer dictionarie1 liat then-• of all 

attributes in each of the data li1t1 containad in the 1y1tem dictionary. It 

also contains the location of the loweat level data bate containins values. 
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The following sample queries, expreued in ITDS access language and 
translated into normal English, illuatrate how one can fornulate simple in­structions for the generalized proceuing prograr.i: 

• LIST THE TITAL FSU CEI VALIDITY BASELINE AND CON-NO FOR GR!t-DATA­FILE 'TOOL KIT, ACFT !IECH' I 

User: Request GFN data on Aircraft Uechanica Tool Kit. -
• LIST ADL-FILE 'Ol-OOJ'# 

User: Request a lilt of data received against data item 01-00J. 
• LIST ONLY TST-PARAM*RESULTS AND TST-SUlll1ARY OF 'MP* 79' # 

User: Give me IW1111ary teat report for "Detailed Teat Plan 79." 
• LIST ONLY TST-ART-CEI OF 'DTP*79' II 

User: Which end item was IJTP 79 performed a:;ainst? 
t LIST ONLY APRVD-DT OF 'DTP*79'1 

User: What was the approval date of DTP 79? -
t LIST CEI OF AHY OlG-FILE WITK CEI "C07J" 

J!!II,: Give me drawina lilt of configuration end item nunber con. 
• LIST 'mE OU>-FEDERAL-STOCC-NU?•mER NE'il-FJ:;DtRAL-ST0~-:1urmER 0LD­PRirlE-CONTRACTORS P /N NEW-PRillE-CONTRACTORS P /N OlA.,GE-AUTH AND O~ITEM-im OF ANY no-NO-FILE ~Im OLD-ITE~~-rw 11 3333"# 

User: Give ma change data on i tern No. "3333" from DC:J file. 
• LIST ANY HGT-PROB-FILE WITil CRIT-C0D "9"11 

User: Give t111 all management problems with criticality code leu than 9. 

• LIST P /H OF ANY !IEADS-FGC-FILE Wini NOHE:~ • "PO\'ER PA~GE IIYD UTILITY SYSTEH NO 2"# 

Daer: Give t111 P/N of the power package hydraulic utility· 
- 1yste1n number 2. 
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2.6.8 Generalized Proce11in1 Progrp Sumar;x 

Those reader• who wilh to explore the concaptl and operat1ou of the 
aeneralized proca111na program will find an in-depth ~i1cua1ion of thi• 
elenant of ITDS in the Generalized Proca1lina Pro1runing Uanual (He 
Appendix B). 

2. 7 PERIPHERAL AND APPLICATIOUS PROGRAMS 

TI1e prec:edina material ha• daalt in conliderable detaU with the pner­
alized pcocee1ina proaram and more particularly with the ITDS 1oftware com­
puter. While the generalized proca11in1 proaram incorporate• moat of the 
computerized feature• of ITDS and 11 critical to owrall !TDS operation■, it 
11 not the only ,roaram encompa11ed by the 1y1tea. Othen include supple­
nantal application• and related peripheral proRra1111. Each of the1e Hri•• nf 
programa i1 di1cu11ed briefly below. 

2.7.l Applicatioqa Proarp 

Application• program1 perform two function,. 'nl&y provide the capability 
to produce bulk report■, or they extract •d load dat• into the ITDS from 
other machine-1en1iole data file1. 

2. 7.2 Perlphfral Prou:w 

Peripheral proar- perfora function• diffen11t froa the ••raliud 
and application• proaram1 in that they are dir-ectly related to 1peclfic 
outputs requested and required by the fmctlonal peramnel of the project 
office. Unlike the application• proar .. , a peripheral proll'• require• itl 
own independent data baH. Example• of typical peripheral proar- foUa.,,. 
2.7.2.l Logi1tic1 Peripheral Prog~w 

A typical logistic■ peripheral proaram 11 the Maintenance lngineering 
Analyah Data Sy1tem (MEADS). Thi• proaraa provide■ ITDS fmctional uHrl 
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the ability to generate all the technical data and analyses required by 

this 1y1tem. 

2.1.2.2 Lngineering Peripheral Programs 

TI1e Engineering Fact Sheet-a concise description of a particular aspect 

of project hardware-ii a typical engineering peripheral program. Another 

typical program is Engineering Problem Narrativea--a summary of the results 

of the analysis of data pertaining to an engineering problera. 

2. 7.2. 3 Project Jnfomation yd Control Peripheral Programs 

typical programa here include PERT/Ti.ma, PERT/Coat and Material Acquisition 

Status Technique (HAST). !IAST provide• status information and related pro­

jection• of identified requirements. The Summary Cost/Input/Output List 

(SCIOUST) provide• a vehicle for T'IIOl'litorina funding and obligation aspects 

of a project. 

2. 8 EQUIPMENT AND PERSONNEL 

n,e following section• dilcuu the equip1111nt and personnel required to 

operate ITDS in terms of the functional disciplines, data operations, and 

conputer subsystems. 

i.B.l Functional Disciplines 

2.8.1.l Functional Disciplines Sub1y1t•m--E9uip9nt 

Personnel who operate the Functional Disciplines Subaysten are not 

assigned any particul4r equipment although they are expected to be able to 

employ rernote terminal devices for input/output purposes. As with all three 

subsyatema, however, a nunmer of forms and procedure• are employed to carry 

out their daily operations. n,e Functional Disciplines Adninistrative and 

Operations ?1anuals explain and discuss these instructions 3nd prncedurcs. 

Appendix C excerpts each of these manuals. 
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2.a.1.2 Functi"al OiacipUo,s Syb1Y1tem-Per1opnel (Raf, ITDS 06349-,1532-RO-OO. Functional Di1ciplines Subsystems Personnel Position Descriptions") 

Responsibilities of the various functional disciplines personnel arc 
described below. This lilt is not exhaustive, nor is one limited to the 
functional disciplines enunerated, On the contrary, this listing of per­
sonnel disciplines indicates the f.lexibility of ITDS in adaptin B itself to 
the needs of a particular project, 

2. s .1.2.1 Management 

-Confiauration Manaae•nt Personnel, Configuration management per­soMel identify the descriptions and/or specifications applicable to a project and provide a record of all changes, of , their effects and of revi1ion1 for each de1cription and/or specification, They identify the engineering drawings and provide a record of all changes and their effects, They identify all engineering change proposals (ECP' s) and related hardware and affected documentation, They .1lso establish the resulti:,g contractually authorized hardware and data configurations. They identify all interface control action, ~oni­tor the proce11in1 of engineering changes and waivers. identify technical publication• applicable to a 1y1tem (technical manuals. training manual•• operators' handbook•, and so forth)• and provide a record of all change• and revisions for each technical publica­tion. They also maintain indenture drawings (top down) to support ECP evaluation and in-design reviews. 

-Project Information and Control Peraonnal. Project information and control personnel prepare the project summary was. They siculate and analyze problema to detannina decision poaaibilities, decision alternatives, and the effects of 11uch decisions on aspects of overall program effort. Finally. they identify and monitor critical itens of reaponaibility, including the status of analysis• review, and decision with reapect to these problema. 

-~ata Manager.1ent Personnel, Data manageT!l!nt ?ersonnel are responsible for the identification and maintenance of the contractor data require­ments lists (CORL) and government data requil"er.ents lists (GORL) that contain the identification of official project data requirenents. Ti1ey monitor the contractor and governr.11nt Cor.lpliance with project data requirements. They maintain pertinent information on project datn and pre~are reports on the status of submittals ag3inst the CDRL anJ r.oRL requirer.1ents, 
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1. 

-

2.8.1.2.2 Syatam Engineering Peraormel. System engineering personnel aaaa11 system engineering plans, system specifications, system mission . definition•, and profile descriptions. They participate in developnent of ayatem performance definition• (in the form of requirements allocations); identify system function analysis data; correlate system effectiveness and analysis requirenants; and develop system manpower roquirenents. 
2.8.1.2.3 Enaineerina Ueaign Peraonnel. Enaineering design personnel com­pare analytical anJ expe rimntal performance data. They produce bib liog­raphy of docuraants that deacribe technical problema in any of several categoriea of end itema. They aupport participation in design reviews such as applicable specifications and/or deacriptions, drawings, ECP's, analytical an<l test results, problems, interfacing equipment and interface types, and open technical actions. !hey evaluate ECP'a from tbe technical standpoint and monitor responsibility for and status of technical actions assigned at design reviews and technical interface naetinga. 

2.s.1.2.4 Quality Aasurang Personnel. Quality assurance personnel maintain contractor data, teat reaultl, and aelected data 1uch aa contained in !•U-:ADS for the purpose of identifying equipmant components with the areatest dis­crepancy between predicted and actual maintenance time at all levels (total maintenance). They identify i terns with the largeat adverse deviations be­tween predicted and measured tit:11 on the basis of total products, task frequency, and maintenance time. They identify the highest r11nk re liabi Uty problems on the basis of comparison between predicted (or allocated) and measured mean-time-between-failures (!tTBF). They also i<ler,c1fy the items which have most frequently failed and required corrective action within the time period considered. 
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2.8.1.2.5 Operationa Enaineering Per1onnel. Operation■ engineering per­
sonnel correlate operation• plan• and operational requiremnt• analy1is -re­
ports. They develop sy1tem and 1ub1y1tern aupport requhemntl • analy1is 
report•• and plan■• They update doc:unantation in the area• of maintenance 
requirement• 1tandard•• maintainability. reliability. 1afety. and human­
factors engineeriua. 

2.s.1.2.6 Tait Penoppel. Tait penonnel identify all •la•nt■ of a test 
program. correlate teat objective■ by teat phue to the test plane compare 
the planned and actual delivery 1tatu1 of teat article• and 1upport equip­
nent. and eatimate the iq,act of delay• on teat proaram schedule■• They 
compare required and actual performA'\ce and eltimate the impact of any 
di1crepanci••• 'ffley e1tirnate the effect of critical teat re1ult1 discrep­
ancie1 on 1ub1equent proaram te1ting and review and c0t••nt on teat planning 
docunanu. 

2.8.1.2.7 Logi1tic1 Penogl. Loai1tic1 per1onnel monitor deliverie1 
of cuatomer-furni1hed material,. They idlntify delinquent or potentially 
delinquent 1hipmnt1 of cuatoaar-fumilhad material requirina manap•nt 
action to •old 1lippa1• in the delivery of hardware it••• They ••tablhh 
initial provilianing actiona and identify maintenance 1kil11 and the level 
of 1kill required to maintain hardware in effective operating condition. 
2.8. 1.2.8 Productiop and Procuremmt Per■onnel. Production and procuremnt 
per1onnel approve production confi1uration1 and 1upplenwntary require•nta 
such•• manual•• technical 1ervice1. facilitica and equipm1nt. They monitor 
schedule and delivery requirement•• con1ider coq,etitive or aole-source pro­
curement con■ iderations for varioua itern1 of hardware, ~nd approve quality 
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assurance requiremants. They monitor procurement requiren!nts and con­
straints, review proprietary considerations, examine critical nAteriel 
applications, and monitor test requirements, spare-parts data re qui re r.1ent~, 
and reprocurement data require men ts. 

2.8.2 Data Operation• 

2. 8.2. 1 Data Operations Subsysteni--r.:9uipment (Ref. l'CDS 06349-'.1528- ~~o-ou , "Data Operations Subsystem: Equiprmmt Description") 
The equip1111nt employed by the Data Operations Subsystem includes tele­

communications equipment, microfom and aperture card handlinr, e~uipment, 
and photoreproduction equiprient. The telecormnunications equipment con-
sists of inquiry terminals (remote terminals) and accompanying communication 
units. The teminals operate in a transmittting mode (data entered into the 
terminal keyboard is transmitted to the cor,puter' s control unit) and an 
inquiry mode (the terminal receives information from the computer's contrnl 
unit). 

Microfom, aperture card, and photoreproduction equiprmnt include: 
• A r.dcroform reader-printer capable of diaplaying microform aperture cards on a viewing acreen with a capability to make a hardcopy print of the microfom card. 

• An aperture card storage rl■vic■• 

• A microform reader capable of storing rolls of microforn reproductions. 

• Photoreproduction equipcent capable of photoreproducinr, limited numbers of copies of hard copy technical data. 
In addition to this equipment, a number of forms and instructions are 

employed to carry out daily operations. The Data Operntions Adninistrntive 
and Operations Hanuals explain these instructions in detail. 
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2.3.2.2 Data Operation• Sub1y1tem-Par1e,l (Ref. ITDS 0634~-11529-RO-00, 11Data Operations Subsystem: Personnel Positian Descriptions") 

The Data Operations Subsystem i !l staffed by persOMel who possess skills 
and experience in data operations, data proc:a1sing and control, data quality 
control, documentation analysis and control, 11nd analysis of technic3l data. 
In addition, this subsystem typically eq,loys a hardcopy and microform libra­
rian, inquiry tetminal operator,, and microform equipr.1ent operators. 

2.8.3 Computer Subsystem 

2.8.3.1 Computer Subsystem E9,uip9P9t (Haf. 06349-W521-R0-U0, "Computer· Subsystem: Equipment Description") 

As previously explained, ITDS, with minor isolated software revision, 
can be operated on any standard automatic data processing equipment. lTDS 
is implemented on the user'• existing hardware by modifying only the inter­
face package. Typically, this modification of the interface package can be 
accomplished at a fraction of initial system development coat. 

In one sense• the interface package make1 ITDS both hardware independent 
and software independent. If, however, a user desires to operate ITDS in a 
stand-alon environment, a minimum hardware configuration is required, as 
presented in Figure 11. Thi• minimum configuration consists of: 

• Central proc:e11ing unit with 64K bytes of core storage (or the equivalent). 

• Four magnetic tapa drives. 

• Disk storage (7!-1 bytes plus bytes needed for data). 

• One card reader. 

• One card punch. 

• One high-speed printer. 
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The dedgn of ITDS 1ive1 the uaer the option of maintalllill1 •d ntrleving 

data from hi1 data bank either locally u batched tran1actiona thr0111h _con­

ventional 1111thod1-card1 and maptic tape1-or remotely a1 1ingle tran1-

action1 from di1tant location• uaina data traund.11ion equip•nt. Th• uH 

of remote terminall require• the followina additional hardwares 

• One camrnunication• device. 

• Remote termiull (u deli red). 

• Two dataphone.1 per tel'lliaal. 

• Addi tlonal 32K bytH of core I torap added to 
the central procealing unit, 

In addition to thi• equipant, a nud>er of manual• exi1t to provide 

guidance and direction to the co~uter 1ub1yatem per1onnel. ThaH include 

an Adrainiltratiw Manual, a Coq,uter Proaram Maintaance Manual, a Comp,iiter 

Progrmu Operationa Manual, .nd a Data Proceaaing Center Operator'• Manual. 

Each of theH manuall ii more fully excerpted in Appendix B. 

2.8.3.2 COIIDuter Sub17atem Peraonpl (Raf. ITDS 06349-W522-RO-O0, 
"computer Sub1y1tem1 Peraonnal De1crlptlon1") 

'nlll co~uter 1ub1y1tem ii 1taffed by per1onnal who po11e11 1kill• and 

experience in ADP managemant; they include •aly1t1 of pnerali•d, appl1-

cat1on1, and peripheral 1oftware 1y1te1111 • proaramnar1 of pnerall•d, appli­

cations, and peripheral colll)utar software; computer and keypunch operators; 

1cheduler1; input/output controllen; and a disk and tape librarian. 

2.9 SUMMARY 

ITDS is a tool for those who are responsible .for managing large quantitie1 

of complex data and information in technical programs. Becau1e it 11 a com­

puter-assisted system. ITDS enhance• the ability of thole who must work with 
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data and information in technical programs by enlargiug their capacity to 

1tore 1 retrieve. and manipulate data. ITDS ha• three modes of operation: 

(i) the inquiry (or primary) mode• (ii) the periodic mode• and (iii) the 

exception reporting mode. 

These three modes of operation ware illustrated in the cor.1posite flow 

diagram in Fir,ure 3. In general 1 the operation of ITDS in all its nodes 

may be summarized in the following operations. 

a) Receive 1 log. and route incomins data. 

b) Screen to determine value. 

c) Route nonrelevant data to inactive storace. 

d) Route relevant data to the responsible functional disciplines for review and evaluation. 

e) Perform keywording and extraction/abstraction of pertinent data from source docunent1. 

f) Enter extracted/abstracted data into digital fileo and place source docunent• in hardcopy or microfom filea. 

g) On a periodic or demand basls 1 retrieve data from digital and hardcopy or raicroform files. 

h) Prepare output report for system users. 

i) Inspect reports for quality control. 

j) Di11eminate reports to system users. 

ITDS ls a powerful tool in the hands of the decision-maker. It provides 
him with a direct neans with which to comr.iunicate with top r.\8nagernent on 

project status and problem areas. Because it ia a continuous and current 
source of lnfol'tl8tlon, ITOS can provide lmnediate comparisons between actual 
performance and approved plans and schedules. It can forecast on :m excep-

tion basis potential technical. tine. and cost oroblens. 
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ITl>S eliminates soma of the trial and error in new system plannin3 by 

enabling c:-.her activities to draw upon past experience with resrect to 

technical feaaibili ty • developnantal costs• ?erformancc attainnents, anJ 

:.o forth, It eliminates duplication of effort, screens out useless ,1nd 

extraneous data. and improves the quality and quantity of specific infor­

ma tion available to operating mana;ers. The r:iost inaediate result of this 

irr.proved quality illlo quantity of specific system information is i~rrovcd 
system mana!?ertl!nt. 
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1. PURPOSE 

APPENDIX A 

INQUIRY PROCESSING 

The purpoae of thil Appendix 1a to provide "short forn-." uaer instruc­
tions for employing the direct acce11 inquiry mode as described in para­
graph 2.4.1 of the Uaer'• Guide. 'Dleae inatructiona are designed to enable 
the untrained uaer to begin effl)loying the remote-terminal direct access 
capability of the ITDS. 

2. SCOPE 

The inatructlona contained in thh Appendix are introductory and are 
limited in •cope and detail to the bade H■entlala that enable the new user 
to begin eq,loying the remote-terminal direct access retrieval capability 
after a minimum of three houn of in1truction. Following a review of ground 
rulH for retrieval. the in1truction1 are preaented in sequence. A aeries 

• of retrieval atatenant1 are illuatrated• proceeding from broad requests 
for dictionary content• to requeat1 for· apeeific values of an attribute 
within a particular data li1t. 

3. REVU.'W OF ITDS DATA BASE S'rRUCTURE AND ACCESS LANGUAGE 

Before dhcwuing the retrieval examplH and in1 tructions • the pro­
spective user 1hould review briefly •o• fundamentals of the ITDS data Lase 

1 • 

structure. the characteristic• of it1 dictionaries and data list•• and tho 
basic rules in employing the ITDS acce1s language. These are illustrated 
and deacrib•• in succeeding subsections.' 



3.1 lTDS DATA llASE STRUCTURE 
The data base is a self-contained• self-describing entity: the d11t11 iten ( record) formats can l>e chanced without affecting the ITDS generalized pro­cessing program. The data ba1e i1 coq,01ed entirely of data li1t1 (files). 1ome of which describe other data list• or provide the ba1i1 for those descriptions. All are interrelated to provide an integrated structure. 

The data base items (record•) are variable in format and length• allow­in::; a data base that is structured to the data environment rather than vice versa. The variable-length item (records) permit the systen to store only relevant data. filler or other irrelevant ·characters are stripped from the data as it is stored. 

nata stored in the ITnS data baae are associative; that is• data lists, items (records), attributes, and value& are correlated (as1ociated) in several ways through four types of correlatives: horizontal. vertical, internal, and treatnent. , 

Horizontal associations are data list to data list; a data list (file) is a logical grouping of data itema (records). 
Vertical associations are iten to item; an ite~ is a ,et of infornation pertaining to one data list entry and is composed of attributes. 
Internal associations are attribute to attribute; an attribute is an element of an iteo (record) in which yalues are stored. 
Treatnwnt associations are value to value; a value 1a th~ Jatum stored in an item (record) attribute. 

3.2 lTDS OATA oASE DlCTIO:iAKIES 

The data lists which form the dictionaries provide the definitions of the ITDS data base. They arc logically separatecl into two sections: 
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Sy1te11 Dictionary and u er Dictlonartea. lbo System Dictionary provides tl,e basic operating needa of language, di ctlonary do f ini tion formats, and dat ., liat •-• that the u1or -t have but Will not always affect directly. TI,e 
U1or Dictionarioa provido the detailed dofinit,Cllls of the user application data lhts; thua, they are con1tructod directly from uaer inputs. The characteriatics of che system a,d uaer dictiClllaries are illustrated in 

Figure A-1. 

J.J ITDS ACCESS LANGUAGE RULES 

1. All vocabulary that la legal and ••able aa input •i>:>eara in either 
the System Dictionary or the U1er Dictionart,, of tho data base, 2. lbe only Wlrba, modifiers, and connectlw,a which can Oe used are 

those in the System L•guage Data Li1t of th, System aictionary, J. No sy1te11 language Word can be u1ed •• 111 individual word-portlou 

of an attribute nana. 

4. Each word or •:,n,bol repre1onting a •Y•tem vocabulary word or a 
uaer name mu1t be Phc:eded and followed by at le,11c one blank 

space. 

s. All data list ID' ■ 11111t be wiique. No words uaed in them can 
appear u attribute.._, or individunl word-portions thereof. 6. All item ID' , -t be i-diatoly enclosed in' ', 7. AU valuoa •-pt ite11 ID'• -t be i-dlatoly enclosed in " ". 8. llie first word of every 1tata1110nt 1111st be an ITDS language verb, 9. Only one data list can be referenced per input •tatement. VOCABULARY 

-MoD1ru:u _____ -CONNECTIVES-
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SAMPLE FORMAT 

VERB IMODIFIERI DATA L■T I. D. IPA"RAMETERSI (ENDI 

A. 'ITEM I. D. ' 

I. 'ATTRlBUTE I. D. •-DICTIONARY ITEMS 
z . ' ITEM I. D. ·-usER DATA UST ITEMS 

8 . ATTRIBUTE I. D. ' 1 

I . DICTIONARY ATTRIBUTE-DICTIONARY ITEMS 
Z. DATA UST ATTRIBUTE-USER DATA UST ITEMS 

C. " VALUE" 

I. VALUE STORED IN DICTIONARY ATTRIBUTE 
DEFINITION JTEM-DlCTIONARY ITEMS 

Z. DATA UST ITEM ATTRJBUTE VALUE­
USER DATA UST ITEMS , 

4, PROCEDUIU:: AfW INSTRUCTlOHS 

The in1truction1 pre1ented below asau119 that the user has not . yet 

received any formal training in the definition and structure of an ITIJS 

digital data baae, in acce11 language, or in remote-terminal operations. 

'11lerefore, the pr ocedure will manipulate a 1eries of retrieval statenents 

that enable the uaerz (i) to retrieve the names of all the data lists (files) 

from the lTDS data ba1e 1y1 tem dictionary, (U) to select a p~rti cular data 

li1t and to retrieve all it• attribute name• from the ITDS user dictionary, 

(iii) to 1elect 1pecific attribute name• and to retrieve definitions for 

each one from the user dictionary, (iv) to retrieve a count of the 1 tar.is 

(record1) in a 1elected data list, (v) to retrieve a liatin~ of the 1ter.is 

i·n a 1elected data list, and (vi) to retrieve specific values for selected 

attributes from a particular data lilt, 

4, 1 RETRIEVAL 1 STRUCTIOHS 

4, 1, l Review Section 2,6 (The Generalized Processing Program) in the User's 

Guide, in particular 1ub1ection1 2,b,2 (Data Structure), 2,6,3 (Data Asso­

ciation1), -and 2,6,7 (ITDS Acce11 Language) before proceeding to the instruc­

tion• on formulating retrieval 1tatement1, 
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4.1.2 Formulate retrieval statement• in accordance with the seGuence of 
examples presented below. 

4.1.2. l The first step of the logical sequence ii to determine. what data 
are stored in the ITDS data ba1e and are available for retrieval. To ob­
tain thil knowledge, the u1er will addra11 his inquiry to the ITDS 1yster:: 
(master) dictionary where the name• of all the data lists (files) are 
maintained. 'nle inquiry statement is shown below in two forms: its normal 
English form and ITDS language form. 

Engli1h: List the nana1 of the data li1ts in the system dictionary. 
ITDS Language: lilt diet m/dict with diet/code "d" v/def 

4.1.2.2 After reviell !ng the data ll1t names retrieved, the user selects one 
(or more) in which he has an interest and determines what kind• of data are 
stored and available from that particular data list. To acc0111plish this, 
the u1er will addre1s the user dictionary to retrieve the namas rf all the 
attribute• stored in the 1elected data list. The inquiry statement is 
shown below in two forma: its normal English form and ITDS lanuagc fom: 

Englilh: Li1t the nama1 (only) of all the attributes in the 1elected (ECP-file) data li1t. 
lTDS Languap: lilt only each diet ecp-file with diet/code "a" 

4.1.2.3 After examining the attribute nanas retrieved, the u■er •elects one 
or several in which he has an interest and obtains a definition for each 
of the attribute■ ae lected. To obtain these attribute definitions, the uaer 
will again address his inquiry to the user dictionary for the selected data 
11st. Both normal fnglish and lTDS lanauage statements are shown below. 

~o,U•b; List the definition• of attributes: category, type, and r.SE-affected (selections) from the selected (CCP-file) data list dictionary. 
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ITDS Language: lilt v/def diet ecp-fi le 'category' 't~'PP.' ' gse-ilff' 

4.1.2.4 Thus far, the uaer haa retrieved (1) the names of all of the data 

lilts contained in the data bue from the master dlcti·onary, (ii) the nar.ies 

of all the attribute• contained in a ae lected data list frOT:1 the user 

dictionary, and (iii) the definition of selected attriuutes for a dat11 

list from the uaer dictionary. Th• user 11 now ready to examine sor:,e of 

the actual data that are 1tored in the selected data list. 

In thil step, the user will determine how many data items (records) are 

contained in the Hlected data lilt. To accomplish this, he will request a 

count of the item1 in the data li1t. Both normal English and ITDS l.m~uaBe 

retrieval statements are 1hown below. 

English: How many items are stored in the selected (1-:CP-file) 
data lilt. 

ITDS Language: count ecp-fi le 

4.1.2.5 After retrieving the number of items contained in the data list, 

the user next determines the identity of one or more of these items. To 

accomplish this, he raque1t1 a li1ting of all or any part of the data list. 

Both normal English and ITOS lanl,uage statements are shown below. 

Engli1h: List the item ID' s (identifiers) contained in the EC!' file. 

ITDS Language: list only each ecp-file 

4. 1.2.6 ne last step in the retrieval sequence is to retrieve specific 

values of a specific attribute stored in the selected <l:ita list. This is 

accomplished by selecting one of the attriuutes retrieved in step two 

(e.g., category) and one of the value definitions retricve<l in step three 

(e.g., category "E"), and then fornulating an inquiry agAinst <lata list I:> 
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for any items neeting those conditions. Roth normal Engllsh and ITDS 

1anguar,e statements are shown below. 

English: List only those ECP' s in the ECP file data list that 
:ire category I~. 

lTDS Language: list only ecp-file with cater,ory "e" 

l'hcse exaq,lea are pre_aented for the purpose of explaining to the i,ro­

spcctive user of IT~S a method of initially utilizing the ITDS remote­

terminal direct access capability (and data base) prior to attending the 

formal user training course. Each inquiry statement and response is pre­

sented below with an explanation of the step-by-step process that enables 

_ , 

the user to begin with broad requests for dictionary contents and tn sharpen 

methodically the focus of his inquiry until he can request a s,ecific 

attribute value from n specific data list and item identifier. The inquiry 

statements and responses are reproduced exactly as they were processed at 

an ITDS terminal. An explanation of each transaction has been added on the 

right-hand side of the pages. Additionally, rules of access language syntax 

an<l mnemonic abbreviations are defined. 

4.2 ~XAMPLES 

Actual inquiry statements and responses thRt were processed at an ITDS 

remote terminal are presented in succeeding pages, 
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S. SU~IARY 

The retrieval 1tep1 2 through 6 illu1trated above can be useJ to re­
trieve the contenu of any of the uaer dictionariH and data lisu that 
were lilted in reaponH to the fint reque1t for the data lilt names in 
the ma1ter dictionary. :tany altemative 1tep1 (inquiry 1tatemnt1) can 
be uaed in the retrieval proce■1; however, the 1tep1 prHented are typical 
of the logical proce11 by which the u1er can begin e~loying the lTDS 
remote-terminal direct acce11 (and data baae) capability without extensive 
prior knowledp and trainina. It 1hou1.d be noted that formal training 
course, in data base 1tructuring, ITDS acce11 lanauaae, and lTDS terminal 
operation• are neceuary in order to becoma a highly efficient and inde­pendent uH r. 

A-15 



APP£NDIX B 

ITDS REPORTS 
( 



1. PURPOSE 

APPENDIX li 

ITDS REPORTS 

The purpoae of thil Appendix is to illustrate and describe the several 

periodic output report• that are produced by lTUS applications and peri­

pheral programs, aa well aa some of thoae reports that can be produced 

as a response to an inquiry at a re1110te terminal. 

2. SCOPE 

'nth Appendix coven representative samples of the output reports that 

are identified in the System Description Part II: Product Description for 

the Integrated Tecbnical Data Syatem. These reports are available to 

authorized uaen on a periodic (recurring) basis, or in some cases on ;m 

aa requested (nonrecurring) ba1i1. 'l1le report• reoreaent information re­

quired by the aupportina manap1111nt and technical functional discipline~ 

and the Arm'f 1y1tem1 managers. Reports chosen for inclusion arc fully 

representative of those required by current ArtrrJ re8ulation1 and directives. 

3. CONTENTS 

'1be report• are arranged in groups by functinnal disciplines, and 

within functional dilciplinea by applications and peripheral pror,rar.is or 

generalized program. A a amp le page(s) from each report 1s illustrated 

with an accompanying description of the report appearing on the loucr l1alf 

of ti,s page. 



An index to the report• follow1: 

Functional 
Discipline Sub-Element -·----

1. ~-lanagement: Project Control 

Configuration 

rtanagemnt 

I"at-1 :1anagenwnt 

Program 

App 11 cation 

Peripheral 

Peripheral 

Peripheral 

Peripheral 

Generalized 

Genaralhed 

Generalized 

Application 

Application 

Application 

Application 

Application 

Application 

App 11 cation 

Application 

App 11 cation 

Application 

B-2 

Report Title 

Ma1ter Detail !Ii lea tones 

PEkT/Tinm (Not Illustrated) 

PERT/Cost (Sot Illustrated) 

Materiel Acquisition 
Status Technique eIAST) 

Sur.imary Coat Input/ 
Output List (SCIOLIST) 
~r,orts 

Time Status Report 

Coit Status !~port 

Funding Status Rftport 

CEI Configuration Index 

Description and Speci­
fication Index/Status 

Drawing Index/Status 

ICD Index/Status 

ECP Index/Status 

IJ-5 

:,-6 

ll-7 
thru 
1\-13 

!1-14 

B-15 

~-16 

IS-] 7 

1:-18 

ll-19 

il-20 

B-21 

IC.JG Action Status (Not Illustrated) 

ECP 1.Taiver Prt'cessins Audit B-22 

Technical Publications G-23 Index/Status 

Haster Drawina List by 
ilork Breakdown Structure 
(WHS) (~ot Tllustrate<l) 

Contractor Uatn Require­
r.ients List (CD;tL) 

::- 24 



Functional 
Discipline 

'.lana~ement 

2. System 
i::nginecring :lone 

3. J::ni1ineering 
:Jesign 

4. 'iuality 
Assurance 

5. Operations 
Engineering 

6. Production 

None 

i~one 

Engineering None 

7. Test None 

a. Logistics :-Jone 

Sub-tlenan t Program 

Application 

Peripheral 

Peripher.il 

:lone 

Application 

Ar,plication 

Application 

B-3 

Report Title 

Gc,vemrnent Data :(! q1 1irc­
r,ients List - Contractor 
ne qui rec! 

En d nccrinr, ?act Sheets 
(il nt lllui-tr,qte d) 

tn r_; inc~rin :: l'rnb le r-, 
:larratives (~ ot l llustr;it~ ,:) 

!~one 

'.!aiatenAnc:c i:n ;;inecrin s.; 
Arrnlysis n,,ta ( .'T.A:>S) 
P.ej1orts (;;ot Illustrated) 

:lone 

Test ;-~equirer.ents Status 
Reports 

Part 1 - Tei:;e l{~'llli TC!1Cnts - ii-~ (, 
JT" Status 

P11rt 2 - R.equirerrents f pr 1:-~7 
ContrActor TP.st - Status 
~e:,"rt 

!'art 3 - Speci fic :1 ti,l!'ls / J -2 13 
Oes cri:,ti ons - Test !i t At us 
i{eport 

Part 4 - Dc velop::.cnt Test 11- 2~ 
Status Re?ort 

' '.ain tainab ili ty P ro!J le i: ll-30 Rc:,orts - Hi 2'.i 

'. :ain tainab i li ty i' rob le ,·• 
~cp nrts - ili / Lo 25 (:;o t I llus t r .1teu) 



Functional 
Discipline Sub-Ele99t Pro1rp Report Titlf !!a. Logistics 

Maintenaca Man-Hour per 
Usage Unit per Hoa 

B-31 

Generalized G~1 Function• and Statue B-32 & Reports 
H-33 

ITDS Data Operations Reports Program Report Tit le 

App 11 cati 0111 Keyword-DAI Cr011-Raference n-34 Index 

Application• !·laster :licroform Listing ii-35 
Application• Keyword The1aurua B-36 
Applicatian1 ITDS Data Elerant Manual n-37 

B-4 
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APPENDIX C 

ITDS MANUALS AND ALLIED DOCUMENTATION 

This Appendix r,resents a description of the manuals and allied docu­
mentation (system descriptions. planning docw.nts• manuals. procrarns, 
equipment and personnel descriptions) that pertain to ITDS. Each of the 
three ITDS subsystems (functional disciplines. data operations, and com­
puter) has its own administrative. operations. personnel position and equir,­
qnt description manuals. In addition. the computer operations subsystem 
maintains documentation that describes JTDS computer programs. A summary 
description of each of these documants is presented below. In addition 
to those listed., a supplemental document ia prepared for each project •~ 
ploying ITDS, which describes any project-peculiar requirements ~hat are 
applied. 

ITDS SYSTEM DESCRIPTIONS: 

System Description, Part I: Performance ReguiremBntl 
Describes the overall performance requirements of the ITDS and the 

system specification for ITDS design. 

System Description I Part 11: Product Descripti.on 
Describes the design of the lTDS and relates how it fulfills the per­

formance requirements delineated in Part I. 
PLANNING DOCUMENTS: 

Test and Demonstration Plan 

Uescribcs the ~eneral and detailed approaches to testing efforts to be 
conducted in all facets of the ITDS and prior to and during the initial 
system description. 



Configuration Management Plillft 

Describes the plana and procedures for ensuring the orderly control 

of changes to ITD3. 

' WIUALS: 

Functional Disciplines Subsystem: Administrative Manual 

Uescribes the administrative practices necessary to support the pri­

mary orerations of the subsysten. including such clerical functions as: 

a) Logging in or registering source data. inquiries. anu 
requests for exception reports. 

b) Logging in or registerin~ output data and inquiry responses. 

c) ' laintaining correspondence and message f1 les. 

<l) tlaintaining security procedures to protect data while 
in custody of the subsystem. 

Functional Disciplines Subsystem: Operations !·lanual 

Describes the functions and operations performed by the subsyRten. in­

cluding descriptions of the personnel who perform the functions. It incor­

porates the detailed f unction.d flow and n.irrative function descriptions. 

This manual covers all operation• relative to input and output. process­

ing as well as subsyaten responsibilities and functicms pertaining to 

oaintenance of the data base. 

Data Operations Subsystem: Administrative !tanual 

Describes the administrative pro1ctices and procedures inherent in the 

operation of the data operations subsystem. :tajor opuraticms covered 

include: 

a) loggin~ or re~istaring source data. inquiries. requests • 
.:ind output rei)orts; 

C-2 



b) correspondence control: and 
c) security requirements and procedures. 
Data Operations Subsystem: Operations Manual 
IJescribes the procedures necessary to operate the three functional 

subsections contained within the data operations organization. '. 1ajor 
operations covered include input procassina. output processing. and data 
base management. 

Conr,uter Subsystem& Administrative :1anual 
Contains a description of the following computer subsystem administra-

tive functions: 

a) Data processing library management. 

b) Scheduling and traffic control of computer operations. 
c) Machine time accounting. 

d) Security of data. 

Computer Subsystem: Computer Proarama Maintenance Manual 
Describes the necessary procedures to maintain, update, and incorporate 

changes to the generalized processina, applications, and peripheral com­
puter programming system. 

Computer Subaysym: Computer Programs Operation• Manual 
Describes the general operational procedures necessary for the gener­

alized processing, applications, and peripheral programs. 
Cog,uter Subsytemz Data Processing Center Operator's ~anual 
Contains the console operator's instructions for the execution of the 

generalized pt·ocesaing, applications, and peripheral programs. 

c-J 



PROGRAfl UI::SCRIPTIONS AND DOCUtlENTATION: 

Generalized Processing Program: General Description 

Describes the functions of the generalized processing pro~rams, de­

lineates the relationship to a project-peculiar data base structure, and 

provides detailed discussion of the operations of the ~neralized pro­

cessing progran. 

r.eneralized Processing Program: Progranning Documantation 

Contains the detailed individual program documentation and covers the 

followin~ i t ems for each program: 

a) Statement of program requirements and operations. 

b) Program master flow charts (charts 1how inputs required and outputs produced). 

c) Detail level progrAn flow chart showing the elementary logical construction of each distinct program module. 

cl) A listinr, of each distinct procraro module. 

e) error nessages, and input/output formats. 

Co9>uter Subsystem: Applications Programa 1 General Description 

An introduction to applications programs; discusses the general C&f'.\­

hi 11 ties and concepts used in writing each of the applications progral"'s in 
broad tert'31; includes a Lrief discus&ion of the programming hnr.ua~es ant! 

techniques. 

Cornputer Subsyste::i : PeriL>hernl Pro&rar.is 1 General Description 

An introduction to the peripheral f'rO?,rat:1s. It c!iscusses the ~eneral 

capabilities and concepts used in writine each of the peripheral ?rogra:is 

in broad tcrr:is. A brief discussion of the programing lanr,uaces and tech­

niques e l'1p loycd is also presented. 
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Computer Sub1yatem: Application• Proarams, 
Programina Documentation 

Contains the detailed individual program documentation and includes 

the followin8 items for each prograo: 

a) Statement of program requirements and operations. 

b) Program :taster Flow Chart (chart shows only inputs required and 
outputs produced). 

c) Detail level program flow chart showing the elementary logical 
construction of each procram. 

d) A listing of each program. 

e) ~ascellaneous elenents necesaary to describe the program's logical 
conatruction (excluding O?erator's instructions) to include, for 
exa1r4>le, possible error masaa,es, apecial malntenance procedures, 
list of logical switches, and ao forth. 

Computer Subsystem: Perivheral Programs, 
Pro3rarmdng DocUJ11entation 

Contain• the detailed individud program docume.1tation and includes the 

following items for each program: 

a) Statement of progriun requirer.,ents and operations. 

b) Program Master Flow Chut (chart presents inputs required and 
outputs produced). 

c) Detail level program flow chart ahowing the elementary logical 
construction of each program. 

d) A listing of each program. 

e) Uiscellaneous clements necessary to describe the prograo's logical 
construction (P.xcluding operator ' s instructions) to include, for 
example, poasible error messages, special maintenance procedures, 
liat of logical switches, and 10 forth. 

EQUIP?IENT DESCRIPTIONS: 

Data Operations Subsystem: Equipnant Descri·ption 

l>escribes the equipment inherent in the ITDS data operations subsystem. 
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Conputer Subsystem: E9uipr.1ent De1cripti29 

Describes the equipment inherent in the ITDS C0ITl[)uter subsystel"I. 

Pi:: RSOUNEL DESCRIPTIONS: 

Functional Disciplines Subsystem: 
Personnel Position Descriptions 

Describes the qualificAtions of all personnel required for effective 

operations of the ITDS functional disciplines 1ub1ystem. 

Data Opeutions Subsystem: 
Personnel Position Descriptions 

nescribes the qualifications of all personnel required for effective 

operations of the ITDS data oporations subsystem. 

Co111>uter Subsystem: 
Personnel Position Description• 

Describes the qualifications of all personnel required for effective 

operations of the ITnS computer subsyster.i, 
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