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-FOREWORD 

The Syst~~ Enrineering Management Manual, AFSCM 375-5 , describes and 
specifies e system engineering process for system programs which pro17ress 
from Concept Formulation through Contract r~finition, Acquisition, and 
Operati onal Pheses . Basically, three types of systems are acquired by 
the Elec ronic Systemn Division (ESD): Command Systems, Surveillance and 
Control Systems, and Cvmmunications Systems. Each of these types of 
systems generally has its own unique features. The system engineering 
process described in AFSCM 375-5 must be adapted to specific program 
needs. 

Within ESD the Staff Office specifically charged with the respons
ibility for implementation of Systems Analysis and AFSCM 375- 5 is the 
Technical Requirements and Standards Office (EST). This report is not 
meant to represent any final word on t he implementation of AFSCM 375-5 
but rather to indicate possible w&ys of utilizing this manual on programs 
assigned to ESD. 

The aut hors ar e indebted to Lt Colonel Donald E. Quail, Research and 
Development Director, Systems Management Division, Headquarters, Air 
Force Systems Commend, Lt Colonel Albert E. Smith, Chief, Technical 
Int egrat ion Division, Technical Requirements and Standards Office, ESD, 
end R. L. Hamilton and R. C. Grandy, The MITRE Corporation, for 
profitable discussions during the preparation of this report end wish 
to express their appreciotion for the invaluable assistance end guidance 
thet \las given. 

REVIEW AND APPROVAL 

This technical report has been reviewed and is approved. 

Lill#l~ !o:1.~. USAF 0 Chief, Technical Requirements~ Standards Office 
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ABSTRACT 

This report establishes and describes a method for accompljshing the 
syst.em engineering management process on programs assigned t o the Electr onic 
Systems Division (ESD). t-bdification to the system engineering process 
specified in AFSCM 375- 5 for application to ESD programs i s presented. 
Procedures for computer programs are indicated, A system engineering 
statement of work check list, appropriate formats , and an appendix 
containing implementation instructions are al so included. 
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SECTION I 

INTRODUCTION 

A. Generel 

The evolution of highly sophisticated military systems necessitates _ 
the concept of 'I'ota1 ·system Design. A military system is en entity composed 
of meny constituent perts including: 

• Hardvere Items 

• Facilities 

• Personnel 

• Training 

• Computer Programs 

• Procedural Date 

Paramount to system operational effectiveness is. the requirement for 
coherence between all constituent elements of the system. 

The System Engineering MeMgement l-Bnuel, AFSCM 375-5, describes 
end specifies e system engineering process for total system design 
regardless of system purpose, size, or complexity. This report attempts 
to adept this process to programs assigned to ESD. Within ESD the Steff 
Office specifically charged vith the responsibility for Systems Analysis 
end implementation of AFSCM 375-5 is the Technical Requirements end 
Starilards Office (EST). 

B. Observations 

1. The System Engineering Process 

solving1• 
System engineering can be considered enelogouF to problem 

In both instances one works from t he know to the unknown by: 

• Recognizing a requirement or problem. 

• Analyzing and defining the requirement 0r problem. 

1De.vid O. Ellis and Fred J. Ludvig, Systems Philosophy, Prentice-Hall, 
inc. (1962). 



• Gat heri ng facts , intell igence, technology, end means • 

• Establishing cr iteri a for satisfaction or solution • 

• Det ermining and listing practical al ter nati ve solutions • 

• Analyzing t he alter native s vithin the constraint s of 
time, cost, end perf ormance. 

• Applyi ng criteri a, evaluating, eoo compari.ng el terneti ves • 

• Selecting end justifying solutions • 

• Applying and fos tering accomplishment of the approved 
solution. 

This basic approach underlies the philosophy of system developme~t . Require
ments ere recognized and defined in the concept formulation phase; soluti ons 
are developed aoo selected in the contract definition phase; and the 
selected solutions are applied in the acquisition phase. For those program.~ 
that do not urrlergo a contract definition phase, equivalent system engineer
j,ng activities must take place during the concept formulation arr:i acquisition 
phases. 

2. F..SD Programs 

Basically, three types of systems are acquired by F..SD: Commaoo 
Systems, Surveillance and Control Systems, aoo Communications Systems. Each 
of these types of systems generally has its own unique features. 

a. A Command System basically deals vith the automation 
of an existing manual or semi-automated system. Such automation is usually 
heavily co·dstrained by existing organizatio~, structures and procedures. 
This type of system often is acquired by a mixture of Air Force 375 Series 
Regulations and Air Force 300 Series Regulations, Manuals, aoo procedures. 
No simple SOR-like statement of requirements is possible since there are 
discrete requirements in each staff area vitbin the Using ColllD8nd. The 
acquisition of such systems is never truly completed, since increments of 
capability are constantly being added. As the design of the World-Wide 
Military Command and Control System progresses, involvement of the 
Department of Defense/Research and Engineering, Joint Chiefs of Staff, 
Defense Communication Agency {OCA), other Services, Commanders of the 
Unified aoo_ Specified Commaoos, etc., can be expected to increase. 

b. In contrast, Surveillance and Control Systems can 
follow a more typical aequisi tion route • Requirements for a system 
such as flotEWS or SLBM can be technically defined aoo a system acquired 
to mset such requir~nts. This type of system may be modified aoo 
updat.fld but in many ea~ these actions are not dissimilar to Air Foree 
Regulation (AFR) 57-4 Operational Phase Modifications. 
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c. Many Co1Il[J1unications Systems present a different 
problem. These "systems" are acquired in direct response to DCA require
ments and some, or much, of the system engineering may be performed by 
OCA. Thus, these "systems" are characterized by equipment design end 
procurement and a very involved installation, integration, end checkout 
tesl< involving many \lidely distributed geographical sites. 

C. Approach 

The above considerations in no way invalidate the concepts of 
AFSCM 375-5, but they do preclu:ie it~ implementation on e "rote" basis. 
Goode tnd Machol state in their text : 11 ••• our purpose is to convey the 
breadth end ubiquity of the problem •••• " The following sections of this 
report represent no final word on the implementation of AFSCM 375-:5, but 
indicate possible ways of utilizing this manual et ESD. The proposed ESD 
Implementing Instruction re_q_uires that each System Program Office (SPO) 
determine 'the degree of implementation by adapting the system engineering 
process described in AFSCM 375-5 to specific program needs. It is important 
that the scope of contractor(s) system engineering eff ort be clearly 
specified. This report is not intended to be a substitute for the common 
sense of the System Progr8Jll Director and his staff . As stat'!ld in Chapter 
1 of AFSCM 375-5: "Effective implementation of this manual is dependent 
upon the vision, degree of unde1·standing, interest, end acceptance by the 
imividusls to whom its application is entrusted as e prime management 
responsibility. 11 

2tlarr:r H. Goode and Robert E • .tecbol, System Engine:ering. McGraw-Hill, 
New Iox·k (1957). 
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SECTION II 

AFSCX 375-5 AND RELATED AIR FORCE SYSTEMS COMMAND MANUALS 

A. AFSCM 375-1 

This manual (Configuration Management During the Definition and 
Acquisition Phases) establishes the technique of baseline management. 
Three baselines which serve as engi neering reference points, i .e., Pr0gram 
Requirements, Design Requirements, and Product Configuration Baselines, · are 
defined in terms of specif icati on formats. Application of AFSCM 375-5 
procf.ldures results in enginr~ering data required for initial development of 
specifications and/or changes thereto. Some, but not all , of this data is 
either included or referenced in the specifications which establish the 
three baselines. Engineering revievs are conducted agains t the specifica
tions which establish t he Program Requi:-ements and Design Requirements 
Baselines spedi'ied in AFSCM 375-1. 

B. AFSCM 375-3 

AFSCM 375-3 (System Program Office Manual) is a guide for System 
Program Offices to use in doing their jobs. This manual contains a general 
introduction to the subject of system engineering but is not regarded as 
definitive guidance. Therefore, in event of conflict, the engineering 
procedures established in AFSCM 375-5 govern. 

C. AFSCM 375-4 

AFSCM 375-4 (Syatem Program Management Manual) currently in draft 
coordination will provide a road map of procedures to be followd for 
programs undergoing a Concept Formulation, Contract Defi nition, and 
Acquisition Phase . AFSCM 375-5 provides additional detail on ·,,he system 
engineering process. The AFSCM 375-4 manusl is not addressed ~er se to 
programs which do not undergo a Contract Definition Phase or to unique 
problems associated with ESD programs. Therefore, w feel that comments 
made in this report are generally applicable to AFSCM 375-4. 

D. AFSCM/AFLCM 310-1 

AFSCM/AFLCM 310-1 (Data Man,agement), Volume I, contains general 
Data l~nagement Policy and & r.'l'ypicel System Acqui aition Flow." The 
flow process presented is not consistent "in toto" \rlth AFSCM 375-5 but 
we understand that upon publication the flow described in AFSCM 375-4 
(which is consistent with AFSCM 375-5) will prevail. Vol 1 me II of AFSCM/ 
AFLCM 310-1 includes all the data i terns contained in AFSCM 375-5. This 
report suggests modifications to these data item form.i:ts for utilization 
in situations i~volving computer programming and Command Sy$tem 
acquisition. If these modified formats prove to be useful, formal ESD ,, 
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supplements to AFSCM 375-5 end SCM/AFLCM 310-1 will be considered. 
Data items which ere discussed in ucceeding sections of this report 
include: 

AFSCM/AFLCM 310-1D 
Item Number 

S-52-6. 1 

S-53-6.1 

S-54-6. 1 

S-55-6.1 

S-56- 6. 1 

S-57-6. 1 

S-58-6.1 

S-59-6.1 

S-60-18. 0 

S-61-18.0 

S-62-18.0 

3-63-23.0 
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Tit e 

Func . ional Flow Diagram 

P.equirements Allocation Sheets 

System/Design Trade Study Reports 

Schematic Block Diagrams 

'.rime Line Sheets 

Design Sheets 

Fecili t.y Interface Sheets 

End Item Maintenance Sheets 

Maintenance Loading Sheets 

Maintenance Ground Equipment (MGE) 
Utilization Sheet 

Fersortnel Utilization Sheet 

· Calibration Requirements Summery 
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SECTION III 

MODIFICATION TO AFSCM 375-5, EXHIBIT I 

The following discussion attempts to indicate the wide variety of 
possible modifications necessary to adapt the AFSCM 375-5 syst~m engineer
ing msnagement process to particular program needs. F.sch System Program 
Office (SFO) or Project Office (ro) must include their "tailored" applica
tion requirements in the System Engineering Implementation Plan (SEIP). 

A. System ~rograms Not Undergoing Contract Definition 

The system engineeri~g maneY,(,ment process, as shown in Figure 
5 of AFSCM 375-5, Exhibit I, end duplicated in this report as Flow Chart 
I, represents e system program which progresses from Concept Formulation 
through Contract Definition, Acquisition, end OperAtional Phases. A 
dafi ition phase is mandatory for programs which require RDT&E financing 
in excess of twenty-five million dollars or which are estimated to require 
a total production investment in excess of one hundred million dollars. 
!-bst ESD programs do not require expenditures of this magnitude. Therefore, 
the following paragraphs suggest modifications to th6 AFSCM 375-5 Figure 5 
diagram for programs not undergoing Co~t~act Definition: 

1. Block 5, "Provide Inputs to Preliminary 'i'echn:i.cal 
Development Plan (PTDP)," must be r~titled, "Provide Inputei to Proposed 
Syst,em Package Plan (PSPP)," to renect the fact that the Program will 
move directly from the Concept Formulation Phase to the Acquisition Phase. 
Block 19 (Phase 1B Contract Award) becomes equivalent to Block 57 (Develop
ment Conti-acts Awarded). Equivalent engineering activities performed if 
the system program were undergoing definition must li~wise be performed 
in the Acquisitioh Phase prior to the Preliminary Design Review (PDR) 
(Block 59) with the following except.ions: 

a. Engineering reviews represented by Blocks 23, JO, 
36, 43, 50, 69, and 74 generally will be omitted. Imposition of the 
System Requirements Reviews represented by these blocks is considered 
optional 1md dependent on the complexity of the system. Hawver, an 
equivalent review of prior contractor engineering activities must occur 
at the PDR (Block 59) to assure syst~m design integrity. · 

b. Block 55 (rrepare Inputs to Phase 1B Final 
. Reports am the Phase II Proposals); Block 56 (Technical Evaluation and 

System.Engineering S)'llthesis); em Block 57 (Development Contracts 
Awa~ded) are. considered not applicable for programs that do not undergo 
a Contract Definition Phase. 

' 
2. Adaptation of the system engineering process in the 

Acquisition Phase for colllll8rcial off-the-shelf items requiring little or 
no modification involves, 
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a. Shifting Block 1 ~ ( Provide Inputs to Contract.ors 
Proposals) to a point i n time efter Block 31 (Update System Specification) . 

b. Contractor accomplishing Blocks 20 (Identify Applicable 
Requirements end Updete Source Documentation); 21 (Develop Detailed Opera
tions Functions); 22 (Develop Design Requirements for Operations Functions) ; 
24 (Perform Trade-Off Studies Op,3retions Elements of the System); 25 
(Develop Design Requirements for Ope rat ions End Items); 26 (Develop Opera
tions Requirements for Fac ilities ); 27 (Develop Requirements for Operations 
Personnel end Training); end 2, (Select AVE and/or OGE and Facilities) 
during contractor proposal preparetion in re sponse to t he RFP. 

c. Omitting System Requirements Review (Blocks 23 and 30) 
es they ere not applicable. 

d. Application of Block 29 (Ident i fy High Risk Areas and 
Long Lead Time Items) only insofar es long lead time items are concerned. 

Following Block 31 (Update System Specification) a Block (XX) indicating 
preparation of Detail Specifications for Operational End Items must be 
.added prior to the relocated Block 13. (See a above.) Block 57 (Develop
ment Contracts Awarded) must then follow the relocated Block 18 and precede 
Block 32. For example: 

31 

Update 
System 

,__-.. ...... Specification 

~(fi) 

xx 

Pre pare Detail 
Specification 
for Operationa 

As iDiicated in Paragraph 1 above: 

18 

Provide 
Inputs to 
Contractors 

57 

Development 
,--...,. Contrttcts 

Awarded 

a. Block 19 (Phase 1B Contract Avard) is replaced by 
Block 57 (Development Contracts Awarded). 

b. Blocks 55 (Prepare Input s to Phase 1B Final Reports 
and the Phase II Proposals) ard 56 (Technit.!l?.l Evaluation ard System 
Engineering Synthesis) are deleted. · 

c. All Blocks indicating System Engineering Reviews are 
deleted since this action -can be accomplished at PDR (Block 59). 

7 



3. Finally, . ,consideration must also be given to those 
instances where contracting is on an associate contractor basis regardless 
of whether or not a Contract Definition Phase is involved. This situa
tion necessitates that prior to Block 18 (Provide Inputs to Contractors 
Proposals) "in-house" system engineering has progressed to the point where: 

a. System performance, general design end construction 
requirements, and performBnce allocations to system segments can be defined 
in the System Performance/Design Requirements General Specification3. 

It is significant to note that definition of system segment requirements 
may not be necessary when contrncting is on a "prime" contractor basis. 

B. Non-System Programs 

The system engineering management process described by Figure 5 
of AFSCM 375-5, Exhibit I, is applicable to equipment (end item) programs 
as well es to System Programs. However, application of the engineering 
process to end item programs requires extensive revision to the Figure 5 
now process because: 

a. The end i tern does not. go through a Contract Definition 
Phase. (See A a'oove.) 

b. "End Item" as opposed to "system" engineering activities 
are applicable. 

A revised engineering process for equipment programs is shown in Flow 
Chert II of this report. 

3see Exhibit I of AFSCM 375-1, Configuration Management During Defini
tion end Acquisition Phases. 
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SF.CTION IV 

USE OF AFSCM 375-5, EXHIBIT II, ATTAC HMENT I, FORMATS - GENERI.L 
CONCEPTS 

Attachment I lists twelve (12) system engbeering documentation formats 
for pos·sible utilization on system/equipment programs. However, AFSCM 
375-5 states that: "Cert ain systems may not require the utilization of 
every data item ••• or may require modification of t he documentation." 
Suggested guidelines for documenta tf.:m usage on ESD programs are as follows: 

1 • FunetioDBl Flow Block Diagrams . 

'l'he use of these Diagrem.s is recommended to insure that all 
operatlonal and maintenance functions that pertain to the system are 
considered. 'I'he level to which these Di~grams are prepared depends upon. 
whet is needed to accomplish t he above objective. In general, one should:,.· 
specify the level by specifying the detail required rather than by the · 
statement "Second Level," .:>r "Third Level," because one contractor's 
"Second Level II diagram may be equivalent to another contractor I s "Third 
Level" diagram. If the level of detail is not clearly specified, difficulty 
in estimBtjng costs of contractor efforts may result. Supplemental formats 

: and their use to further describe Functional Flow Blocks are discussed in 
Section VI. System level Functional Flow Block Diagrams should be 
incorporated into the System Specification •. Functions peculiar to an end 
item should be incorporated into the Contract End Item (CEI) Detail 
Specification. Functional Flow Blc,ck Diagrams for an electronic system 
are shown in Figures 29-31 of Attachment 2 to AFSCM 375-5, 

2. Requirements Allocations Sheet (R.\S) 

'Ihe use of these .Sheets (or at least the philosophy thereof) 
is recommended. FUt)ct.ions should be explicitly related to: 

. Destgn requirements (of both hardware and computer 
programs) 

. Faci ity requirements 

• Procedural requirements 

• Personnel end training requirements, etc. 

As indicated in Section V of this report, the format can be modified in 
the case of computer progra.ns. If the format is not used, similar data 
can be contained in System Analysis Reports, withe grouping of several 
functions resulting !!'l a given design requirement. If the "system" is 
sufficiently simple, the preparation of h.itial copies of System end CEI 

11 
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Specifications may suffice. In such a case, paragraphs of the specifica
tion draft should referen~e the appropriate Functional Blocks. (See also 
6 below.) 

3. Trade Study Reports 

Trade-off studies are en important part of any system engineering 
activity, end are, in many cases, required for submission to the Department 
of Defense (OOD) in accordance with system analysis/cost effectiveness 
procedures. Hitch and McKeen state in their text,4: "· •• it is rewerd:ing to 
array the alternatives and think through their implications in terms of 
objectives and costs •••• Judgment is always of critical importance in 
designing the analysis, choosing the alternatives to be compared, and 
selecting the criterion •••• " Exhibit II, Attachment I, of AFSCM 375-5 does 
not establish a definite over-all format for these studies since they mey 
con::: :ist of "extracts from designer's notebook, contractor's internal 
memoranda, minutes of meetings, reductions of presentation charts, and 
formal engir1eering reports, etc." A comparison matrix of design approaches 
is also discussed in Attachment I and use of such a matrix is i:-ecommended 
to summarize the Trade Study Report. 

4. Schematic Block Diafl'ams 

Schematic diagrams ere considered a normal part of good 
engineering practice end use of these diagrams on ESD programs is recommended. 
Such diagrams are useful not only during the initial design process 
(particularly to define interfaces) but also in evaluating the impact of 
proposed engineering change proposals. As with Functional Flow Block 
Diagrams, system level schematics should be incorporated into the System 
Specification for purposes of Configuration Management. Similarly, 
schematics internal to an end item should be incorporated into the CEI 
Detail Specification. Examples of Schematic Block Diagrams for electronic 
systems are shown in Figures 40 am 62 of Attachment 2 to AFSCM 375-5. 

5. Time Line Sheets (TLS) 

In general, determination to use or not use this item of 
documentation should be made by the SFO Director, based on recommendat:tons 
by the Deputy Director for Engineering, the System Support Manager, and 
1 he Air Training Command representative. The latter two persons are 
ir.cltded since data shown ·on the TLS may be related to maintenance and 
training requirements. Regardless of whether this particular format is 
utilized, .if the system has a certain required reaction time (which is 
particularly the case in Surveillance ard Control Systems and those 

4Hi tch, Charles J., and McKean, Roland N., The Economics of Defense in The 
Nuclear Age. Harvard University Press, Cambridge, Mass. {1960). 
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portions of Command Systems operating in reel time), studies analogous to 
1bose necessary to accomplish the prepare ion of TLS must be performed 
end the TLS can be utilized as e check list rather than a required format. 
The results. of such studies may be included in a System Analysis Report 
and/or incorporated into appropr iate specifications. To ascertain how a 
'lLS is actually used, the example shown in Figure 46 of Attachment 2 to 
AFSCM 375-5 is most helpful. 

6. Design Sheet 

In general, the use of Design Sheets in addition to Part I CEI 
Specifications on programs of the size typical at ESD is regarded by the 
authors as being unnecessarily redundant. First drafts of the Part I CEI 
Spocifications can be utilized to fulfill this need. However, as indicated 
in 2 above, the paragraphs of the draft specification should reference the 
appropriate blocks of the Functional Flow Block Die.gr.ams. The use of a 
Ve~ification Cross Reference Index (as shown in Figure 26 of Attachment 2 
to AFSCM 375-5) to supplement the draft specificat.ion is also recomme:nded 
to insure a coordinated approach to testing. Design Sheets for compute·r 
r,rogram end items are considered in Section V of this report. 

7. Facility Interface Sheets (FIS) 

Utilization of this format on a given system program should b~ 
· determined by the SPO Director, based on recommendations by the SPO Deputy 
Director for Engineering and the ESD Deputy for Civil Engineering. If jt 
is determined that facility design may be accomplished without the 
preparation of this data item, the Sheet should be used es a check list tc 
assure no parameters have been overlooked. 

8. Em Item t~intenence Sheet; Main1enance Loading Analysis 
(Including Maintenance Loading Sheet, MGE Utilization Sheet, 
and Personnel Utilization Sheet); and Calibration Requirements 
Summary 

Use of these formats 'on a given system program should be 
determined by the SPO Director, based on recommendations by the SPO Deputy 
Director for Engineering, the System Support Manager, and the Air Training 
Command representative. (See 5 above for a similar case.) In any event, 
maintenance am personnel subsystem analyses must be performed end these 
formats can be used as check lists in the corduct of these analyses • 
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SECTION V 

MODIFICATION TO AFSCM 375-5 EXHIBITS FOR COMPUTER PROGRAMS 

A. AFSCM 375-5, Exhibit I 

No basic modifications to the system engineering management process 
described in Exhibit I are proposed for computer programs, other than the 
modifications already considered in Section III (A end B) of this report, 
i.e., (1) computer progrMls may be acquired by a process that does not go 
through a Contract Definition Phase; and (2) computer progr81Jls may be 
acquired by themselves end . not as part of a system program. (This is 
perticµlerly true of utility/higher order programming languages such as 
FL-1 , COL INGO, JOVIAL , etc. ) 

While no chenges · to the basic system engineering process are 
indicated, certain additional factors should be considered relative to 
system engineering of a heavily computer program oriented system: 

1 . The general scope of the tasks to be accomplished must 
be know (e.g., data quantitie~ and sources, timing, modes of data display, 
etc.). 

2. Trade studies between hardware end computer program 
reethods of accomplishing tasks must be prepared. Decisions must be made 
between character oriented and word oriented computer approaches, use of 
higher order programmi ng languages, etc. 

3. More detailed d~sign of the computer programs can proceed 
when the class of the computer is determined (e.g., storage/file capa
bility, transfer and acce&s characteristics of bulk storage) number of 
channels available, input-output rates, etc.). 

4. 'I'he computer programming prQce;1s , in the case of develop
mental hardvare, vill always be dependent on, and 'Will always leg the 
hardware detailed design process. Therefore, heavy expenditure of compu
ter progr8.JIIDling resources, in the case of developnental hardvare, should 
be avoided until the hardware/computer program interface pare.meters have 
been established. 

5. Hardvar'e maintenance functions must be closely examined 
to determine if malfw,ct.fon checking is to be accomplished in an automated 
manner. Such considerQtions, however, in no vay modify the AFSCM 375-5 
Eystem engineerinv, process. As stated in Block 33 of AFSCM 375-5, Exhibit 
I, such requirements can be "incorporated as maintenance design features 
into the Operations CEI's •••• 11 

6. Preliminary Design Review (PDR), Critical Design Review 
(CDR), and First Article Configuration Inspection (FACI) for computer 
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program end items serve the same functions es their herdwre counterparts. 
Detailing of procedures for reviews and inspections of computer programs 
will be established in an ESD Technical Requirements and Standards Office 
(EST) Supplement to AFSCM 375-1, Exhibit XIV , which is currently i n 
preparation . For any review or inspection, data must be received from 
the contractor in sufficient advance of the scheduled review or inspection 
date to allow adequate engineering review. 

B. AFSCM 375-5, Exhibit II, Attachment I 

The system engineering documentation formats of Exhibit II, Attach
ment I, are, with t he exception of the De sign Sheet, generally u._s_able for 
computer program design and development. 

1. Functional Flow Block Diagrams. Such diagrams may 
consider hardware functions, computer, program functions, or manual/proce
dural functions. 

2. Requirements Allocation Sheets. These Sheets ei-ther (a) 
require a further column to break out design requirements for hardware 
from requirements for computer programs; or (b) may utilize a designator 
such ea "H" for hardware end "C" for computer programs. 

3. Trade Study Reports. Such reports should indicate that 
eppropriete hardware/comput er program trade-offs have been considered 
(e.g., should ~ertain display features be built into the hardware, or 
shot:ld they bo programmed?). 

4. Schematic Block Diagrams. Such diagrams will be required 
to indicate the interface relationships of hardware end computer program 
end items. In addition, within the comput er program end item, diagrams 
similar in function to Schematic Block Diagrams must be prepared to 
indicate the actual design of the computer program and serve as a guide 
to coding. 

5. Time Line Sheets. These sheets ere considered in Section 
IV, Paragraph 5, of this report. The discussion therein is equally 
applicable to computer program end items as to hardware. The question of 
time response is vital in any real-time system. Likewise, the inter
relations between the time required to process various subroutines within 
the computer program can also be of the utmost importance. For these 
reasons, es shown in Section IV of this report, time studies must be 
accomplished, end the Time Line Sheet utilized as a check list. 

6. Design Sheets. As indicated in Exhibit II, Attachment 
I, of AFSCM J75-5 and in Section IV of this report, these sheets follow 
the forro~t for Part I Contract End Item Specifications. Section IV of 
this report also int' icates that, in the case of the majority of ESD 
programs, tht, pre~ration of a Design Sheet, in addition to the Part I 
Contract End. Item Specification, is not necessary. A copy of a Pert I 
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Contract. End Item Specification for computer program end items is included 
es Appendix D to this report. This materiel hes been taken from the 
proposed EST Supplement to AFSCM 375-1 previously referenced. If a Design 
Sheet for computer program end items is desired, its format would follov 
the outline of Sections 3 and 4 of the Part I Specification of Appendix D. 
This philosophy is in conformance vith that stated in Paragraph 2, Column 
C, of AFSCM 375-5, Attachment I, i.e., that the Design Sheet sections 
"physically become Sections 3 and 4 of Part I Detail S~cifications. 11 

7. Facility Inte1·face Sheets. Not applicable to computer 
programs. 

8. End I1em Maintenance Sheet; Maintenance Loading Analysis 
( Including Maintenance Loading Sheet, :tv:GE Utilization 
Sheet, end Personnel Utilization Sheet); end Calibration 
Requirements Summary. These forms are not appl1.cable to 

computer programs in the same manner as to equipment end items because 
computer programs do not "vear out" and they require no maintenance in the 
normal sense of the word . Hovever, such forms, when prepared for equipment 
end items , should indicate if malfunction checking/maintenance functions 
rre to be accomplished by computer program routines. If so determined, 
Euch requirements should be added to the applicable Computer Program End 
Item Specification, Part I. 
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SECTION VI 

USE OF AFSCM 375-5, EXHIBri \ I AND II 

A. Command Systems 

It was stated in• Sect ion I of t his report that CommBnd Systems 
,enerally are dif ferent from other ESD systems. Command Sys t ems differ 
because of t he following: 

1 . Re uirement s Determi nat ion 

Since Command Systems generally deal with the automation 
of existing manual or semi-automated command capability, requirements 
determination may not proceed from an SOR (usually writ.ten in very general 
terms), but rat her f rom a study of existing system capability. To conduct 
such a study the Functional Flow diagrams of Exhibit II, At tacJ,.ment I, are 
most useful. However, their utilization is subject to certain modifications 
because: 

a. One is dealing with the existing I r..ystem, 11 not a 
1·system" that will come into being. 

b. The functional flows will be prepared on several 
levels simultaneously, in whatever detail is necessary to define the 
existing "system." 

c. The scope of this existing "system" may be fixed 
by mutuel agreement between ESD and the Using Command for the purposes of 
acquisition of certain increments of automated capability and may expend 
or change on the basis of later agreements (i.e., one may initially support 
the Command Post, or J-3, or J-5). 

Additional supplemental formats to those of AFSCM 375-5 are normally used 
to define needed data relative to messages and data base contents. 
Representative samples of such formats are included es Appendices A and B. 
Ot,her possible formats are contained in Air Force Manuel 171-9. 

2. Degree of Man/Machine/Computer Program Interaction 

Such interaction may necessitttte that the Usii1e, Command 
change their procedures es automated irnprove!l'.ents are introduced. This 
generally is the case with all ESD systems, ·but has a far greater impact 
in the Command Systems area. 

3. Degree to Which System is Software (Computer Program 
Oriented) 

Modificat ions to AFSCM 375-5 formats for their use in 
computer program design and acquisition are contained in Section V of 
this report .• 
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4. Need to Establish Product Configuration Baseline Control 
Over Existing End Items et the Be ginning of an Acquisition 
Program 

In most cases, the existing "system" contains some end 
items, both equipment end computer programs. If new increments of automated 
capability ere to be added, strict control of this existing base must occur. 
Such control may involve Air Force Logistics Command for equipment end items 
and the Using Command for operationally-oriented computer programs. There
fore, the Product Baseline being controlled must include those Schematic 
Diagrams necessary to define precisely the relationships between existing 
end items. 

5. Increment Acquisition Process 

Once requirements for ell increments have been defined, 
acquisition of the increment may proceed following the general philosophy 
and procedures of AFSCM 375-5, i.e., the design definition of the incre
.ment may proceed through the normal Baselines and Design Reviewi;. As 
noted above, the existing system will continue to be controlled at the 
Product Baseline l:evel. 

6. Continued Evolutional Development 

Nor1.'l8lly, a Command "System" ,,.,ill continue to evolve. 
Thus, portions of the system may be operat!onal, and other portions may 
be in the Concept Formulation and/or Acquisition fhases. Therefore, 
specific responsibilities of AFSC, AFLC, and the Using Command relative 
to system/end item engineering responsibilities must be clearly defined 
to insure total "system" engineering integrity. 

7. No Contract Definition Phase 

The usual dollar cost of a given increment is such as to 
not require a Contract Definition Phase. Furthermore, the unique aspectR 
previously considered would make competitive definition, particularly in 
the case of software (computer programs), very difficult to accomplish. 
Possible procedures for the acquisition of capability without a Co~trac 
Definition Phase are contained in Section In-.,; of this report. 

8. Other 

Other peculiarities of Command System acquisition which 
should be considered in the implementation of AFfsM 375-5 ere contained 
in The MITRE Corporation Technical Report MI'R-1O1 • 

5nr. Norman Waka, Implications For Acquisition of Military Information 
.System TechnologY. _The MITRE Corporation TechQicel Report MTR-1O1, dated 
17 January 1966. 
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B. Surveillance and Control Systems 

Subject to problems created by the utilization of computer programs 
and/or a non-Contract Definition Phase acquisition cycle, such systems in 
general follow a more typical AFSCM 375-5 system engineering process. Such 
a process may be extremely complex (e.g., t he 4if!L Program) and may have 
evolutionary aspects. If so, the suggestions made under A above should be 
considered. 

C. Communications Systems 

Similar to the discussion in B above, Communications "Sys tems " may 
utilize computer programs (e. g. , switching centers). In addition, these 
"Systems" may not go through a Contract Definition Phase. Furthermore, 
much of the "system" engt neering for such programs may be done by OCA. 
The actual ESD tasks may be more nearly end item procurement es discussed 
in Section III-B of this report. In such cases, the specific engineer i ng 
responsibilities of OCA and ESD, parUcularly concerniug definition of 
interfaces, must be cl e~rly defined in a memorandum of agreement. 

I • 
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SEC'l'ION VII 

STATEMENT OF WORK CHECK LIST 

This "check list" is considered general in nature end its application 
to statement of work preparation will very in accordance with specific 
program requirements: 

:l. Has the application of the system engineering process descr:l.bed 
in AFSCM 375-5 been tailored to specific program needs? 

a. Has the extent of contractor system engineering analysis 
of the system been clearly specified? 

b. Does the system engineering analysis of AFSCM 375-5 es 
adapted produce a single analysis, definition, ~rede-off, end synthesis 
of system requirements end design solutions on a total system basis? 

2. Has the system engineering effort; of the integrating end 
participating contractors been defined in sufficient detail t.o assure 
omplementary effort is achieved? 

J. Has the relationship betveen the required system engineering 
analysis of AFSCM 375-5 as adapted end the AFSCM 375-1 Uniform Specifica
tion Program been established? 

4. Has the requirement for conducting engineering reviews (SOR, 
PDR, CDR) and FACI in accordance with AFSCM 375-5/AFSCM 375-1 been 
provided? 

5. Has the relationship of the system engineering task to work 
breekdovn structure and cost information been identified? 

6. Has a memorandum of agreement defining the responsibilities 
of participating Air Force agencies involved in system engineering the 
specific system or project been established? 
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SEC'I ION VIII 

SUMMARY 

Methoos for adaptation of the system engineering management process 
described in AFSCM 375-5 to Command Systems, Surveillance and Control 
Systems, and Communications Systems have been presented. Implementation 
of the manual on a "rote II basis is not recommended. Each SPO or Project 
Office must think out for itself the method of implementation based on 
specific program needs and include the 11 -..""1lored II application in a System 
Engineering Implementation Plan. There is no substitute for the common , 
sense of the System Program Director and his Staff. Effective implements:.. :". 
1:ion of AFSCM 375-5 is "dependent upon the vision, degree of understanding,' ' 
interest, and acceptance" -within each SPO. 
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APPENDIX A 

CHEX;K 1isT FOR DATA AUTOMATrm; 1 

Steps or !asks to be Completed 

I. Study of Objectives, Functional Area Operational Concepts, and 
Applicable Directives. 

II. Study end Analysis of Current System: 

A. Reviey source documents: preparation and forma ts . 

B. -RevieY input formats: card , tape , remote stations 

c. Reviey files: manue.1 , c.!lrd , taoe , random 
access .. ,: 

D. Review pro~essing and output formats: card , tape , 
reports . 

E. Construct Functional I- lov Block Diagrams (FFBD) of existing system. 

F. Document deficiencies in current system. 

G. Complete documentation of current system. 
-~ : . 

H. Review a.bove and confirm vith OPR; re-estimate time ~nd resource 
requireme'nts. 

III. Initial Concept and System Desig'n· '(Nev System): 

A. Study or reviey applicable directives. 

B. Define end document ove:--all syst~m requirtl!llents and degrees of 
response required vi thin the data system. 

\ 
C. Define and document basic structure and cha~~cteristics of the 

data elements to be used in t he new dat,a system: 

'\ 
1This Modified P:ACAF ·Data Systems Analysis Format provides a check list 
for system engineering personnel engaged in the process of autom.eting 
user capabilities. It also incUcates verious data iterus (sul'!h as Im, 
C, D) vhich are require~ in addition to AFSCM 375-5, Attachment I. 

, •· 
~· 

22 



1. Input. 
2. Files and records. 
3. Output. 

D. Design basic pattern and layout on a FFBD, port rayfog general 
methods, procedures, respons lbilities, input , flow of work, 
machine runs, and output products. 

E. Review of interface with other systems and adjust accordingly. 

F. deview manpower needs and costs t o develop, convert and operate 
the proposed new data system. 

G. Complete initial documentation for management approval. 

H. Other (specify). 

IV. Syst em Specifications: 

A. Modify initial documentation as needeJ. 

B. Prepare lowr level FFBD 1s. 

C. Determine and document input edits and quality control requirements. 

D. Finalize programming of manpower needs 8nd schedule development of 
programs. Re-estlmate time needed. 

E. Finalize output specifications and formats and obtain final 
coordination from user and OPR. 

F. Finalize manual and off-line operations to provide basis for 
detailed procedures. 

G. Prepare ne~essary AFSCM 375-1 specification formuts. 

H. Other (specify). 

I. Complete final d~cumentation for confirmation or approval by Offi. 

V. Program Dev~lopment: 

A. Brief pr~grammers on system logic and specifications. 

B. Provide continuous technical guidance to programmers re gard ing 
specifications. Continuously evaluate progress. 

C. Review test data prepared for system t est·s. 

D. Validate system tests and outp11t product.a jointly vith OPR. 

23 
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E. Other ( specify). , .. 

VI. Convers ion: 

A. Convert records and files : 

1. :-1Bnual. 
2. Card. 
3. Tape. 
4, Randoffi eccess. 

B. Determine end document computer edits. 

C. Funct ional Flow Block Diein-ems (modified). 

D. Review end validate conversion inputs. 

VII. Implementation: 

A. Prepare schedules. 

B. Review program documentation and operating instructions. 

C. Provide indoctrination end training to all organizational 
components affected. 

D. Monitor first operational cycle. 

E. Make final adjustments to data system end its documentation. 

F. Other (specify). 

NOTE: Another listing of detailed steps of System Design is contained 
in Pages 7-03 through 7-10 of Handbook of Automation Computation 
ard Control. Volume 2, by Grabbe, Ramo, end Woolridge, John Wiley 
& Sons, Inc., New York ( 1959). 



APPENDIX B 

DATA CHARAC1ERIS'l'ICS CHEC K LIST 1 

A. Input 

1 • Structure 
a. Alpha 
b. Numeric 

2. Frsquency 
a. Normal 
b. Peak 

J. Volume 
4. Organizat.ion(s) 'l'ransmi t ting 
5. Data Elements 
6. Accuracy 
7. Transmission Method 
8. Other, as required 

I). Oui.put 

1. Structure 
a. Alpha 
b. Numeric 

2 . Frequency 
a. Normal 
b. Peek 

J. Volume 
4, Orgenization(s) Receivinv. 
5. Data Elements 
6. Accuracy 
7. Demand Time 
8. Transmission Method 
9. Other, as required 

C. Storage (Files, lapes, Discs, etc.) 

1. Structure 
a. Alpha 
b. Numeric 

2. Organization of Origin or Destination 
J. Data Elements 
4. Update Requirements 

1Actual data from current operations must be distinguished from date 
on projected system capabilities after automation. 
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5. Accuracy 
6. Volume 

e . Bulk Information 
b. Bulk Files to Generate 

7. Other, es required 



APPENDIX C 

PROPOSED IMPL»iENTATION INSTRUCTIONS FOR 
AFSCM 375-5 TO ESD PROGRAMS 

1. The system engineering process described in AFSCM 375-5 shall be 
tailored to specific program needs. Specific tasks describing the extent 
of contractor{s) system engineering effort shall be established by the 
Deputy Director for Engineering within the SPO and incltded in the work 
statements. 

2. Th,, SPO will prepare a System Engineering Implementation Plan {SEIP). 
'1his plan will be used to implement the system engineering process described 
in AFSCM 375-5 as adapted by the SPO to a particular program. The SEIP will 
be inclt¥ied in Section 17, Definition Plan, of the Preliminary Technical 
Development Pl~n (PTDP) for programs undergoing a Contract Defi~ition Phase 
and an Section 17 of the Proposed System PackagG Plan {PSPP) for those 
programs undergoing at Acquisition Phase. 

;. The SEIP will be prepared in accordance with the instructions given in 
.tFSCM 375-5, Exhibit II, and will inclooe SPO "program peculiar" adaptation 
of the system engineering process specified in AFSCM 375-5, Exhibit I. 
Rationale used in determining tha degree of adaptation will also be stated. 

4. The following additional information shall be contained in the SEIP: 

a. Applicable documentation formats. 

b. Organizational responsibility for system engineeri.ng performance. 

c. Proposed procedures/means of implementing the Technical Direction 
and Technical Review functions. 

d. Size and composition of the System Engineering Group. 

e. Any need ror special facilities (e.g., ESD Systems Design Laboratory) 
io validate requirements or verify design. 

f. Any memorandum of agreement defining specific responsibilities of 
Air Force Agencies involved in the system engineering effort on the given 
~rogram or project. (AFSCM 375-5, Exhibit !I, Paragraph 2.0.) 

g. Other text as necessary to explain the "tailored" application of 
AFSCM 375-5 system engineering proc~ss. 

5. PreR9ration of the system engineering documentation discussed above 
for current ESD programs will be the subject of mutual agreement between 



the SPO end the Technical Requirements end Standards Office (EST). In 
general, application of AFSCM 375-5 to programs already "downstream" is 
not recommended. 

6. The focal point for review of engineering documentation determined 
applicable to a particular program by the SPO is the Technical Requirements 
and st:andards Office. A Technical Report., ESD-TR-66- 256, entitled, 
"Electronic Systems Di vision Programs and System Engineering Management 
Procedures, AFSCM 375-5," suggests methods of applying AFSCM 3?5-5 to the 
different types of ESD programs. 
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APPE?ilD IX D 

PROPOSED CONTRACT END ffl DETA~ 
.SPECIFICATION (COMPUTER- PROGRAMJART I jo PART II 

The following .utC/AFSC Form 9 1s are taken from a proposed ESD Technical 
Requirements and Standards Office (EST) Supplement. to AFSCM 375-1 • 



TtTLI: Contract End Item Detail Specification (Computer) 
Program) Part I ESD 236 ... 

The computer program contract end item (CPCEI) specific~tion 
is the detailed specification of computer programs which have 
been designated as CPCEis for a plennod operational Air Force 
system. Part I is usually a product of a definition phase, 
but not limited to a definition phese, and is used to contract 

NU ... 11:" (~••• r,,,1r ... o1r--.,, 

.,,,, ,. . 
2 March 1966 

o,,ic1 o, .... ,MA .. Y 
"Hl'ONIIIILITY 

AFSC 

for the design and development of the CPCEI. t-=0 =-oc=-=,.=-11:o=-=u~,,.=-=1:=-:::0~----1 

INTl:,.,.1:LATIONIHII' 

The computer program CEI specification is a part of the 
integrated approach to Configuration Managament (also see 
Data Items C-1 through C-17) es required by AFSCM 375-1. 

l'llll'A .. ATION IN'O"MATION 

... , ...... c., ,,..,,,_,,)'. 
1t-,uletl011, elc.) 

AFSCM 375-1 

The contractor shall prepare Part I of the CEI Detail Specification for each 
computer program contract end item. Contents of this specification shall be 
arranged in accordanca with the format and paragraph headings described below. 
The following instructional pages ere numbered or otheriise identified to define 
the contents of the Pert I Spf.cification. 

Preparation of the Computer Program Specification. Part I. The Part I speci
fication describes in mathemstical, logical, and operational language all of the 
detail necessary to initiate and carry out the design of a required computer 
program contract end item. In addition to providing the primary design to 
guide for the computer p~ogramming design am development effort during the 
acquisition phase, this document provides (a) the basis for approval by the pro
curing and using agencies of the fine detail of the performance of the computer 
programs to be developed, (b) the instrument which defines ell essential inter
faces with other computer programs, equipment, and communications links, (c) 
the direct basis for the development of support documentation associated vith 
operation em use of the computer program, and (d) the basic vehicle for configur
ation control of the computer program CEI through acquisition and operational 
phases of the system cycle. 

For convenience in describing the minimum essential content, the paragraphs 
outlined below are arranged in a format which might apply if the specification 
were to be issued as e single document. However, the specification material 
required for a ,large information system is typically too complex and bulky to be 
published end distributed physically in one bound volume. In this case, the 
material shall be arranged into separate volumes corresponding to im.ividual 
functional elements, or as determined by mutusl agreement between the contractor 
and procuring agency to meet the requirements of a particular system. At least 
one volume of the series shall utilize the complete format am content to define 
the performance, design, and qualification requirements for the CEI es e whole, 
as specified below. 
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Title Page (Contract End Item Detail Specification). The title 
page shell conform to the format of Sample Format 11A, 11 end include the 
following information referenced to Sample Format 11A 11 : 

Specificotion Number. An identifier unique, within systere, to 
this CPCEI. (See Exhibit X of AFSCM 375-1.) The first two (2) charac
ters shall be a prefix code. The code shall consist of two (2) upper 
case (capital) letters. The prefix code for computer program CEis shall 
be the letters "CG. 11 

Revision Identification. Sequentially assigned character(s) to 
uniquely identify eech revision of t ~e specification. 

NOTE: The specification number and revision identification may be com
posed of either, or both, alpha and/or numeric characters. Under no 
circumstances shall the combination of specification number and revision 
identification exceed 15 characters. (See Exhibit X of AFSCM 375-1.) 

CEI, Contract Em Item Number. (See Exhibit X of AFSCM 375·-1.) 

Approved Nomenclature. In accordance with Exhibit X am standard 
p.ractice. 

System Identification. List the system or systems which the CPCEI 
is designed to support. For CPCEis which cannot Q8 identified with 
specific systems, enter the phrase "Not System Computer P:rograms. 11 

The title page shall be followed by introductory materiel es 
appropriate, including the End Item Configuration Chart and the Specifica
tion Change Log. Such introductory material shell be followed immediately 
by Part I of the specification. The introductory material between the 
title page for the CEI specification and the introductory page to Part I 
shall be numbered per standard practice for introductory materiel, e.g., 
i, ii, iii, etc.; or I, II, III, IV, etc. Part I end Pert II shall each 
be numbered within themselves as required by the sample formatl e.g., 
for Part I, I-1 of_ (enter the last page number of Part IJ, I-2 of 
__ (enter last page number of Part I), etc.; for Part II, II-1 of 
__ (enter last page number of Pert II), II-2 of _ (enter lest page 
number of Part II), etc. 

Introductory Page (Part I of CEI Specification). The introductory 
page shall conform to the format of Sample Format 11B." The identifying 
information appearing on this pege shall be identical to the respective 
element of information appearing on the CEI specification title page. 
The preparing activity and the procuring activity responsible for the 
CPCEI shall validate the be.sic Pert I in the approval blocks. 

Page 2 of 13 Pege1:1 
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·· S~ction 1 SCOPE 

This section of the CEI specification shall begin with the following 
opening phrase - "This part of this specification establishes the 
requirements for performance, design, test, and qualification of a com
put,er program identified as (insert nomenclature and contract end item 
number). This CPCEI is used to (provide) (accomplish) •••• This CPCEI 
requires •••• 11 Subsequent sentence-paragraph(s) shall contain a summary 
of the purpose of the specification, a brief description of the functions 
to bb performed and e brief summary of tbe ~ontent end composition of 
the specification. 

Section 2 APPLICAl:iLE DOCUMENTS 

This section of the CEI specification shall begin with the following 
lead phrase - "The following documents, of exact issue shown, form a 
part of this specification to the extent specified herein. In the event 
of conflict. between documents referenced here and the detail content of 
Sections 3, 4, and 10, the detailed requirements in Sections 3, 4, and 
10 shall be considered superseding requirements." Those documents 
(specifications, standards, drawings, bulletins, manuals, etc.) which 
ere applicable to paragraphs within other sections of the specifications 
shall be listed. Within the body of the specification, reference to 
those documents shall be by reference to their basic document number 
and to the title, method number, specifically identified requirements 
or other definitive designat.ion. '!'he format in listing the applicable 
documents flhall comply. with Defense St,andard Manual M200A, Chapter V. 

Section 3 REQUIREMENTS 

This section shall contain performance and design requirement.a for the 
CFCEI. This section shall include the functional requirements for the 
CPCEI and establish those requirements which will be used for verifi
cation during test. This section shall define the CPCEI and specify 
design contraints and standards necessary to assure compatibility of 
the CPCEI with other computer programs and equipments. Performance 
end design requirements included herein are allocated from, identical 
with, or in recognition of, requirements established by the system 
specification. Require1oents included in the system specification, 
which are directly related to requirements specified herein, may be 
incorporated by reference. Requirements shall be specified to the 
level of detail necessary to establish limits for design. Quantitative 
requirements shall be specified within the three principal subpara
graphs incltded herein. General and descriptive material may be 
included in the basic Section 3. 
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Paragraph 3,L_Yerformnnce 

This paragraph shall specify the functional requirements of the CPCEI. 
Quantitative requirements shall be specified within the principal sub
paragraphs included herein. General and descriptive material may be 
included in basic paragraph 3.1. 

Paragraph 3.1.1 System Requirements 

This paragraph shall specify the limits and/or capacities of the CPCEI 
performance. Requirements specified herein are the product of analysis, 
as well as those contained in the system specification. These charac
teristics are the performance parameters which must be specified to 
constrain design within requirements established by primary mission/use 
of the CPCEI, e.g., for an air defense system; this coule include track 
capacity, number and type of inputs processed, etc. Requirements 
included herein shall be stAted in quantitative terms, with tolerances · 
where applicable. 

Par1,1 ,g:raph 3. 1 • 2 Operational Requirements 

This paragraph shall specify, in subparagraphs defined below, the 
operationM requirements of the CPCEI. Requirements shall be stated 
in quantitati ve terms, with tolerances where applicable. General and 
descriptive materiel may be included in basic paragraph J.1.2, which 
shall incorporate, either directly or by reference, e functional ·block 
diagram or equivalent representation of the CPCEI. The graphic por
trayal shall be accomplished to the level of detail necessary to illus
trate the functional operation of the CPCEI, the relationships between 
these functions, and the relationships between the functions aoo other 
identified sys.tem functions. This diagram: is not im,ended to be re
strictive on computer program detail design. 

Requirements for separately identified CFCEI functions shall be described 
in subsequent pe.~agraphs as appropriate. A subparagraph shall be 
in.eluded for each operational function, plus special functions such es 
sequencing control, displays, error detection aoo recovery, input and 
output control, real-time diagnostics, operational data recording, etc. 
The descriptions of these CPCEI functional requirements shall include 
the relative sequencing, periodicies, options, end other importllnt 
relationships of each es appropriate. Paragraph 3.1.2.1 and sub
paragraphs will be repeated for each function above. 

Paragraph 3 I 1 I 2, 1 Function 1 

The basic paragraph shall begin with descriptive and introductory 
material which defines the function aoo its relationship to other 
functions. Then, tbe following three subparagraphs shall specify the 
quantitative requirements concerning the function: 
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Peregreph 3.1.2,1,1 Source end Type of Inputs 

This paragraph shell specif y the source( s ) end t ype{ s) of input i nformation 
nssocieted 'With e function of the CPrEI. This shall i nclude a description 
of the information, its source(s), em, in quantita t i ve terms, units of 
measure, limits end/or ranges of units of measures, accuracy/precision 
r equi rements, and frequency of er.· i vel ini'ormation, e c., .mere 
applicable. 

Paragraph 3.1.2.1.2 Destination eoo fypes of Outputs 

This paragraph shall specify the destination{s) em type(s) of output 
information associated vi th e function of the CR::EI es e result of 
the proc:essing described in paragraph 3.1.2.1.3. This shall include a 
description of the info1·mation, its destination(s) end, in quantitative 
t e:rms,. uni ts of measure, eccurecy/precision requirements, frequency of 
output j_nformation, etc., 'Where applicable. 

Paragraph 3, 1,2, 1,3 Information Processing 

This paragraph shell specify the information processing associated with 
this fw1ction. !he paragraph shall incorporate e detailed prose end 
mathematical description, including necessary logical concepts, timing 
requirements, mathematical techniques, required accuracies \Ii th 
tolerances, date manipulation considerations, and optiom1. A graphic -
portrayal of this function shall be included for cleri ty as appropriate. 

Paragraph 3,1.3 Date Base Requirements 

This paragraph shall specifyr in descriptive and qU8ntitative terms, the 
requirements for all parameters which effect the design of the CR::EI. 
The detailed definition of parameters shell include a description of 
the data and quantitative definitions of units of measure, ranges of 
units of measure, and accuracy/precision requirements 'Where applicable. 
In the case of e multi-site system in which the actual data values of 
certain parameters will vary among site installations, the complete set 
of such s .1. t..e adaptation parameters shall be identified either directly 
in a separate subparagraph or by reference. In addition, where 
applicable, this paragraph shall specify the methods necessary to 
convert these parame+...ers into a fo:rm suitable for use by the computer 
program. 

Paragraph J.1.4 Human Performance 

Human performance/human engineering requirements for the CR::EI shall 
be specified in this paragraph; for example: minimum ti.mes for 
human decision making, maximum time for program responses, maximum 
display densities of information, clarity requirements for displays, 
ate. For CFCEis which directly support a system(s), this paragraph 
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shell ci tl) the appropriate paragrr,ph(s) of th! system specification 
which establish the humsn perforr~nce/human engineering requirements 
for &11 system equipment, and incorporate re~uirements peculiar to 
this CFtEI on an add and/or delete basis. 

Paragraph 3.2 CEI Definiti~n 

This peragroph shall, !n subparagraphs included herein, specify the 
functional relationship of the CPCEI o other equipment/computer programs 
end identify government furnished ,.;omputer programs incorporet.ed in the 
CPCEI. General and/or descriptive material Dl8Y be ' included in oosic 
Pera graph 3. 2. 

__ Pa __ r __ a_gr.......,a...,p __ h_J._ ..... 2 .... _1 _ _.I,_n __ terfece Requirements 

This paragraph-shell specify, eitner directly or b reference, require
ments imposed on the design of thfi CFtEI because of its relationship 
to other eq: . .dpment/computer propTl!,us. It. also include s deteile9 inter
face c.!efini tion resulting from C'ontractor analysis en'.1 requirements 
contair.ad in the system specificatio." • Ger,eral endhr descriptive 
meter1al may be included in basic Paragraph J.2.1. Quantitative require
ments dhall be inclu ed in the subperegraphs included herein. 

,!!QTE! Int~rfaces defined in this oection shall include, ate minimum, 
ell' relevant characteristics of the computer, such as memory size, 
word dze, access end operation times, interrupt cepebilitiQs , end 
special hardware capabilities. If the compiler/assembler i s enother, 
or J)tirt of another CEI, the computer program langusge(s) to be employed 
shall be 3pec1fied as one of the interfaces in subparagraph J.2.1.2. 
If the compile:r/assembler is H Government-furnished component to be 
incorporated into this CPCEI, it shall be referenced in subparagraph 
J.2.2. If this compiler/assembler is to be constructed es part of the 
development of thls CPCEI, the language characteristics ere to be defined 
un:ler paragraph 3. 1, "Operational Requiremen s. n 

Interface Block Diagram 

The r.elationship of the CPCEI to other equipment/computer proframs with 
vh1ch it must inh,rface, shell be graphically portrayed in this paragraph. 
This pqragraph shall incorporate, in subparagraphs as appropriate, 
either directly or by reference, a functional block diagram or equiva
lent representation of the intEsrface requirements of the CFtEI. The 

, graphic portrayal of the CPCEI shall be accomplished to the level 
of det•il necessary to identify the functional interfaces between the 
CFtEI and other identified equipment/computer programs. 
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Paragraph 3,2,1,2 Detailed Interface Definition 

This paragraph shall specify, in subparagraphs as appropriate, the 
functional relationship of -+, e CPCEI to interfacing equipnent and computer 
programs. This in.formation shall be given in quantitative terms with 
tolerances where applicable to the level of detail necessary t-0 permit 
design of the CPCEI, Functional interfaces shall specify the input/ 
output requirements of the CPCEI in terms of data rate, message format, 
etc. In addition, this paragraph shall specify design requirements 
imposed upon other equipment/computer programs ac a result of the design 
of this CPCEI, e.g., operator console equipment, display characters, etc. 
This paragraph shall incorporate, either directly or by reference, inter
f~ce drawings am/or other documentation necessary to specify the func
tional interfaces of the CPCEI with other equipment/computer programs, 

Paragraph 3,2,2 Government Furnished Property List 

This paragraph shtill list the government furnished computer programs 
which the CFtEI must be designed to incorporate. The listing shall 
identify the progr~m by nomenclature, specification number, model 
number, if appropriate, and associated documentation. 

Paragraph 3.3 Design Requirements 

This paragraph shall specify, in appropriate subparagraphs, requirements 
which affect the design of the CPCEI, and are distinguishable. from the 
performance requirements of paragraph 3.1. These requirements result 
from general considerations of CPCEI useability. Thes~ may inclooe but 
are not limited to requirements f ,.r: 

a. The use of programmin, standards to assure compatibillty among 
computer program components (CFCs - Subprogram or groups of subprograms). 

b. Program ~rganization, such as over-all program segmentation. 

c. Program design resulting from consideration Qf modifications to 
t~e CPCEI during operation; for example, on-site modifies t.ion require
ments end the permissible amount of operational degredatiori allowed 
during installation of modifications may be specified, 

d. Special features, to facilitate the testing of the CFtEI. For 
example, special procedures for the design of CFt interfaces, requi1e
ments for intermediate printouts, and commentary on th6 program listing 
may be required • 

e. Expandability (g:-owth potential) t-0 facilitate modifications 
and additions to thfi CPCEI. 
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Section 4 QUALITY ASSURANCE PROVISIONS 

Requirements for formal verification of the performance of the CPCEI 
in accordance with the requirements of Section 3 of this specification 
shall be specified in this paregraph. Formal verification of performance 
of the CPCEI shall determine acceptance of the CPCEI. This paragraph 
shall specify formal verification requirements to a level of detail 
vhich: 

a. Designates verification ~equirements and methods in Section 4 for 
performance and design requirements in Section 3. The methods of verifica
tion to be specified herein may include inspection of the CPCEI, reviev 
of analytical data, demonstration tests, snd reviev of test data. 

b. Specifies requirements for verification to the level of detail 
necessary to clearly establish the scope and accuracy of the test method. 

c. Permits ready identificat.ion of each verification requirement 
specified in Section 4 vith the appropriate performance/design require
ment. paragraph in Section 3. 

d. Allocates verification requirements to the subparagraphs inclurled 
herein. 

~: This section shall not incorporate, either directly or by reference, 
· detail test planning documentation aoo operating instructions. Require

ments specified herein shall be the basis for preparation and validation 
of such documents. All test/verification requirements s~all be specified 
vithin the subparagraphs included herein. 

Paragraph 4, 1 Category I Test 

Tbe term "Category I Test" as used herein is defined to include all testing 
of the CPCEI, o.ther than that accomplished during the formal Category II 
and III (or equivalent) system test programs. {See paragraph 4.2 belov.) 
Category I testing is subdivided into the folloving broad types of the 
test data. 

a. Computer Progr•mrnjng Test ard Evaluation. Tests conducted prior 
to aoo in parallel vi th preli.min~ry or farmal qualification tests. These 
tests are oriented primarily to suppoi"t t he design and development process. 

b. ~reli.m1nery_9ualification Tests. Formal tests oriented primarily 
towards verifying portic 1s of the CPCEI prior to integrated testing/formal 
qualification tests of the complete CPCEI. These tests vill typically be 
comucted at the contractor's design and development facilities. 
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c. Formal Qualification Tests. Formal tests oriented primarily 
towards testing of the integrated CPCEI, normally using operationally
configured equipment at the Category I'I site prior to the beginning of 
the CPCEI performance vbich wre not verified by preliminary tests. 

Paragraph 4.1.1 Computer Programming Test and Evaluation 

This paragraph shell contain the folloving: 

a. Goverrunent.-f nished E i ent and or eci ities. This paragraph 
shell specify all government-furnished equipment end or facilities 
required by the contractor to perform design end development activities. 

b. Test Requirements. Programming Test and Evaluation which satisfy 
one or both of the criteria listed below shall be included herein. 
(Routine t.ests accomplished 'in support of design and development, which 
do not satisfy one or both of these cri teria, shell not be specified 
herein.) 

( 1) They are inteooed to be the only source of date to qualify 
specific requirements in Section 3. 

(2) They must be accomplished es part of en integrated test pro
gram involving other systems/equiixnent/computer programs, e.g., verifica
tion of req~irements in Paragraph J.2.1.2. 

NOTE: Requirements for veril'icat~on included in the system specifioetlon 
vhich ere directly related to requil·ements specified herein may be 
incorporated herein by refer nee to avojd redundant establishment of 
the requirement . 

P~1ragraph 4. 1. 2 Preliminary Qualification Tests 

This paragraph shall specify only those preliminary qualification require
ments vhich require formal recognition by the Air Force end are oriented 
tovard verifications of portions of the CPCEI with respect to the Fart I 
specification prior to integrated testing of the complete CPCEI. Testing 
accomplished by the contractor in support of design and development which 
does not require recognition by the Air Force, other than that it is 
within the genera... terms and conditions of e contract, shall not be 
specified herein. Requirements for preliminary qualifications specified 
herein shell reference requirements in Section 3 • 

.f!!:!lqaph 4.1.3 ForJl181 Qualification Tests 

This paragraph shall specify requirements for formal qualification of the 
integrated CPCEI to demonstrate end/or verify that the requirements 
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established in Sect.ion 3 have been satisfied. This paragraph shall, in 
subparegraphs es appropriate, specify the req1J.irement end method of veri
fication for the requirements specified in Section 3, with the following 
exceptions: 

a. The requirement in Section 3 hes been identified, end verifi cation 
that it hes been satisfied hes been accompl ished by one of the tests 
included in Paragraphs 4.1.1 end 4.1.2. 

b. The requirement in Section 3 is peculiAr to Category II t.ype system 
testing end will be identified in Paragraph 4.2. 

Verification of the requirements may be accomplished by inspection, or 
review of analytical date, or by demonstration, or test end review of 
test data, or combinations of these. This paragraph may contejn a sub
paragraph for each of the princi pal methods of verification, and specify 
therein the requirements of Section 3 to be verified by the method. 

Paragraph 4.2 Ce~egory Il System Test Program 

This paragraph shall identify requirements specified in Section 3 which 
cannot be verified until Category II tes.ting and must be 'listed a,s: a 

I 

Category II test requirement. 

Section 6 NO'l'ES 

This section shell include information which is stated here for e~min
istrative convenience only, and is not a pert of the specification for 
the croEI in the contractual sense, Le., · it shall not inclt¥ie require
ments which constrain qesign, development, and qualification of the CroEI 
and require compliance· by the contractor. 

This section of the specification shall inclt¥ie information of particu
lar importance to the procuring agency in using this particular speci
fication as a contractual instrument for acquisition of the CPCEI either 
initially or for follov-on procurement. 

Background information or rationale which will be of assistance in ~nder
standing the specification itself or using the CPCEI it specifies, may 
be included herein, e.g., technical data ordering instruct i ons. 

Section 10 APPENDIX 

Requirements specified in the appendix are contractually n pert of the 
specification, and to the extent they impose requirements on design, 
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development, and qualification of the CPCEI, they must be satisfied. 
This section may inclu::1e, but not be limited to, requirements which are\ 

a. Bound separately for convenience, es in the case of a classified 
appendix or a large body of statistical data. 

b. Of temporary nature, as int.he case of an interim performance 
requirement peculiar to early test models of the CPCEI. (Requirements 
peculiar to early test articles of the CPCEI shell be specified in en 
appendix which adds to, deletes, chengest or establishes new requirements 
applicable to Sections 3 or 4 of Pert I.J 

Inatrumentation requirements for test articles of the CPCEI shell be 
specified only to the level of detail necessary to establish the type aoo 
total capacity of the instrumentation. Requirements specified herein 
(with the exception of instrumentation) shall be specified to the level 
of detail required by the paragraphs in Sections 3 and 4 of Part I to 
which they relate. 

' 

. . ,· 
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TITLI Con r ct ~nd Item ue1:eil Specification (Computer 
Fro~rem) Fart II £SD 237 

u11: 
'lhe Pert II specification is the detailed technical descrip
tion of a computer program CEI. 'lhis description shall be 
iden1: ical to the flct ual computer pror,rem developed by the 
c~ntrector . !he Part II specification is e product of e pro
Eµ'Am Acquisition phase and is one of the instruments used for 

NU ... I" <Al••···-· rur 
lllouniakd 

DA(I: 

22 March 1966 
01'1' IC I 01' 11',_IIIIA,_Y 
"lllll'0NllelLITY 

AFSC 

CEI acceptance. 'lhe Fart II specification defines 1:he product ~0~oc=-=-,.~1Q~u~,,.~1~0----_. 
confieuration baseline and also ~erves as en essential instru-
ment for subsequent use by in ' service and/or cont ractor 
personnel in diafnosing trouble , ffiaking adaptation changes, 
and designing modifications to the computer program CEI. 

INTl""ILATIONIHIII' 
'lhe Corrputer Program Specification (CFCEI) is a pert of t he 
inte grated approach to Configuration Management (also seo 
lJata Items C-1 through C-17) es required by AFSCM 375- '1 . 

ll'IIEll'A"A TI0N INl'OIIIIIA TI0N 

I , 

"11'1:"l:NCII (Aut,-lty • 
lt~ul• llon, etc.) 

AFSCM 375-1 

~·he con-tractor shall prepare Part II of the CPCEI Detail Specification for each 
contract end i tern com:;mter program in accordance "1i th the at teched format. 

Part II (Computer Program Technical Description) of the specification provides a 
complete technical description of the computer pro cram CEI functions, structures, 
operating environment, and cons1:raints, date organizetion, diaf!rammatic/nar r ative 
flo"1s , end source statement/machine language listings. Part II of the CPCEI 
specification is a product of. the desi~n and development contract. The integrity 
of Pttrt II is established by First Article Configuration Inspection (FAC I) prior 
to its acceptance by the procuring agency. Acceptance is dependent upon t he 
accuracy and completeness "11th which it describes both the gross and detailed 
s1:ructure and f unctioning of the computer program. 

Preparation of the Coffiputer Program Specification, Part II. 'lhe Pert II specifi
cation is A complete end detailed technical description of the computer program 
CEI. Part II ffiust be iden1: icel to the actual computer program CEI which results 
from the confractor's developmental work during the acquisition phase, and which 
is qualified (or to be qualified) under 1:he terms and conditions of the contra ct 
as rn,~et.ing 1: he detailed performance requirements initially specified in Part I of 
the CPCEI detail specification. 

For convenience in describing t h~ minimum essential content, the format specified 
belov is one which mi~ht apply if the specification were to be issued as a single 
document. 'lypicelly, hovever, the Part. II specification material for a large 
and complex computer program CE! vill be too bul)cy to be feasibly published and 
distributed physically in one bound volume. Where this is the case, the material 
shell be arranged into separate volumes corresponding to individual computer 
program components; or as determined by mutual a~reement between the contractor and 
procuring agency to meet the require1Mints .of the given system. At least one 
volume of the series shall utilize thd complete format and content to define the 
structure and functioning of .the CPCEI as a whole, as specified below, end the 
material of paragraph 3.2 may be arranged in separate volumes. 
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Introductory Page (Part II of CPCEI Specification). The introductory 
page shall conform to the format of Sample Format "E." The identification 
appearing on this page shall be identical to the respective elements of 
information appearing on the CEI specification title page. The preparing 
activity and the procuring agetJCY shall validate the basio Pa.rt II in the 
approval blocks. 

Section 1 SCOPE 

This section shall cC'lntain the following lead ~lh:ase: This specification 
establishes the requirements for complete identification and acceptance of 
,(insert contract end item number and nomenclature) to be formally accepted 
by the procuri ng agency, subsequent to establishment of the product 
configuration baseline. The product configuration baseline shall be 
established by First Article Configuration Inspection (FACI) for serial 
number (insert CPCEI aerial number). Subsequent changes to the CEI shall 
be processed in accordance with Exhibit (IX) Addendum, AFSCM 375-1. 

Section 2 APPLICABLE JXX,tJMF'.t.il§_ 

This section of the specific&tion shall begin with the following lead 
phrase: ''The documents, of exact issue shown, form a part of this, speci
fication to the extent specified herein. In th~ evP-nt of conflict 
between documents referenced here and the d~tail content of Sections 3, 
4, 5, and 10, the detail contents of Sections 3, 4, 5, and 10 shall be 
considered a superseding requi rement." List those documents {specifica
tions, standards, bulletins, manuals, et~.) which are applicable to para
graphs within other sections of the specification. Within the body of 
the specification, reference to these documents shall be by reference to 
their basic document number and to the title, epecifically identified 
requirements, or other definitive designation. 

Section 3 REQUIREMENTS 

This section shall specify the detailed configuration of the CPCEI. Thia 
section shall contain a complete technical description of the CPCEI struc
ture and f'\mctions, the data base, and the individual CFCs. General and/or 
d.escriptive material may be incluied in basic Section 3 lead paragraph. 

Paragraph 3. 1' CPCEI Characteristics 

Thia paragraph shall contain a description of the over-all structure and 
functions of the CPCEI. Thia dea~ription shall incluie: the allocation 
of functions to the CFr.s that comprise the1 CPCEI; now chartsJ timing and 
sequencing characteristics of the CPCEIJ and a graphic portrayal of 
storage allocation. This description shall be given in the following 
paragraphs. 
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Paragraph J.1,1 Functional Allocation 

The relationship o~ each co~puter pr:>gram component (CPC) to t he perft..rrnance 
and design requirements of the Part I Det~il Specification shall be specified 
in this paragraph. This relationship will be specified to the level of 
detail necessary to identify how the computer program co~ponents are 
associahc· with the requirements of the functions specified in the Part I 
specif. , · ~.ion. lf the CFCs are grouped into functional entities ("packaging") 
for sep,, · : te stages of development and checkout, this grouping shall be 
delineatoetd. 

Paragraph 3. 1. 2 CR.EI Flow Chart 

This paragraph shall graphically portray the operations performed by the 
CPCEI. This shall be done by a {series of) flow chart(s) which depict the 
processing being performed , the sequence of operations, and decision points. 
A "top-level II flow chart shall be used to depict in a single figure the 
over-all information flow of' the CPCEI. !his diagram shall reference lover 
level now charts incl ooed in this paragraph, as appropriate, to provide 
ID<."lre detailed information. The lowest level now charts shall be those 
which identify as functional entities the computer program components 
described in section J.2 below. All symbology used in the flow chart shall 
be defined either directly in this paragraph or on the individual now 
chart sheets, or by reference to a documented set of standards. 

Paragraph 3, 1 • 3 CPCEI Timing and Sequencing 

Thia paragraph shall describe the timi ng and sequencing of operations of 
the computer program components relutive to eal1h other. If the sequencing 
is ·dynamically controlled during the CPCEI's operations, this descript ion 
shall include the method for sequence control a.'.ld the logic and input 
conditions of that method. Such factors as timing variations, plus such 
internal operations as data transfers in and out of core, disc, drum, or 
tape memory, sensing of discrete input signals, and the timing relation
ships bet.ween interrupt operations wit.bin the CFCEI shall be inclooed. 

Paragraph 3.1,4 Storage Allocation 

The relationship of the CFCEI storage requirements to the total computer 
equipment storage capability sbal: be graphically portrayed in this 
paragraph. This paragraph shall incorporate, in subparagraphs as appro
priate, either directly or by reference, a schematic diagram, or 
equivalent representation. This graphic portra7al of the CPCEI shall be 
accomplished to the level of detail necessary to identify such requirements 
as: Data base allocation, computer program allocation, computer program 
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operation allocation, Rnd s1-11re storage allocation. If allocations cannot 
be specified precisely or portrayed graphically in a manner meaningful for 
program design, the algorithms used to allocate storage will .be inclwed. 

Paragraph 3.1.5 Data Base Characteristics 

Thie paragraph shall include a detailed definition of the content aoo 
storage location or each file, table, and item within each table that is 
incorporated in the CPCEI data base, as well as the storage location of 
each computer program component contained in the CPCEI. This paragraph 
will contain tbtt follovingi · 

a. "File Description." A list of files tr.at have been incorporated 
in the computer program dRta base shall be included. This shall include a 
descriptive title for each file, length of file, and format, etc. 

b. "l'able Description." A list of tables that have been incorporated 
in the computer program data base shall be included. This shall include a 
descriptive title for each table, method of indexing the table, length of 
table, and block format for item and itemless tables, etc. 

c. "Item Description." A list of all items contained in the compu
ter program data base shall be included. This shall include for each item, 
a descriptive title, most significant bit, number of bits, coding type, 
scaling factor, and, if appropriate, units and item value, etc. 

d. "Graphic Table Description." The relationship of ~he items 
specified inc above "Item Description" to the tables listed in b above 
and the relationship of tables specified in b above to the files listed in 
a above will be graphicall7 portrayed. This shall incorporate, in sub
paragraphs as appropriate, either directly or by- reference, a diagram or 
equivalent representation. The graphic portrayal of each table shall be 
accomplished to the level of detail necess&r7 to identify vords per block, 
untagged items, bits/items, bit allocation, number of blocks, and type of 
table construction. 

e. "Oat& Organization." A definition of the relationship of the 
items, table, and files contained within the data base, and the computer 
program components described i .n paragraph J.2 to locations in computer 
storage, shall be included. This para.graph will incorporate such informa
tion as the followings 

(1) A list of files, specifying for each file the address in 
storage and number of tables contained in the file, etc. · 
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(2) A lid of tabl s, specif ying for each table the location 
within the file and number of words ccntained in the tabl6, etc. 

(3) A list of items, identifying item location withi n the table, 
number of bi t s, item +,1 :ie, scaling, e1c. 

(4) A list of co~puter progi ·em components, specifying for each the 
storage address end number or words a: .located. 

f. 11CPCEI Constants. 11 A 11st of all constants (e.g., fixed values 
assigned to the parameters defined in paragraph J.1.J, Part I CPCEI speci
fication) contained in the CPCEI, other than those which are defined as 
"Adaptation Date" below shell be included. The list container!. herein shall 
include, as a minimum, a description of each constant end its ectue 
numerical or coded value. 

g. "Adaptation Date. 11 For multi-site computer based systems, the 
actual date required to adept the CPCEI to the environment associated with 
each site shell be listed. For convenience, this information may be 
contained in Section 1 O, "Appendix. 11 

h. "Relationship of Computer Program Components to Data Base." The 
relationship of the various computer program components to the various 
tebles and ite;ns contained in the CPCEI ciate base shell be graphically 
portrayed. This paragraph shall i n~orporate, in subparagraphs as appro
priate, either directly or by reference, a diagram or equivalent representa
tion. '!his graphic portre·1al of the relat :'..onship of CFCs to the date base 
shell be accomplished to the level of detail necessary to identify the 
tables end items within the tables required by each com~uter program 
component t o the relatfonship of the CFC to each table/item (e.g., sets the 
item, uses the item, etc.). The use of such tables and items by each CPC 
shell be fully described in t:~9 appropriate subparagraphs under paragraph 
J.2. 

Paragraph 3.2 Computer Prouam Component Characteristics 

The individual computer program components (CFCs) shell be described in 
separate paragraphs AS required. This description shell be given at a 
level of detail that will define the design and configuration of the CPC 
sufficiently to allow for CFC modification and adap+,ion to the operation 
phase. Each CFC shall be described in words, flow charts, and with a 
listing of the instructions used. The baE1ic paragraph 3. 2 shall contain 
the following lead phrase: ''This paragraph contains the detailed technical 
descriptions of the computer program components identified in paragraph 
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3.1 of this specification. 'Ihe instruction listings conta i ned herein by 
inclus ion or reference specify the exact configuration of t h~ (name of 
CFCEI) .••• " The follo-wing subperagraphs will be repeated for each CFC. 

Paragraph J.2.1 Computer Program Component 1 

The basic paragraph shall identify the CFC by including as a minimum, the 
title, tag (symbolic code) and component identification number. It shall 
also include a brief abstract of the f unctions of the CFC, the language(s) 
in which it is written and its major functional interfaces. '!he CFC shall 
then be described in detail in subparagraphs. 

S 1bperagraph 3. 2. 1 .1 CFC No. 1 Description 

This subparagraph shall describe in words, figures, equations, and refer
ences to the flow chart(s) of subparagraph 3.2.1.2, t he functions and 
design of the CFC. This subparagraph shall contain, as appropriate, a 
description of the program logic end data flo-w; equations to be solved; 
algorithms used to solve these equations; timing and sccuracy character
istic&; end any special conditions for operation of the CFC. The descrip
tion shall be sufficiently detailed to facilitate understanding of, and 
modification to, the listing given in subparagraph 3.2.1. Equation 
der.tvations and numerical analysis shall not be included herein, but may 
be included in Section 6, "Notes." 

Subparagraph J.2.1.2 CFC No. 1 Flow Chart 

This subparagraph shall graphically portray the operations performed by the 
CFC. This shall be done by a (series of) flow chart(s) which depict the 
processing described in subperagraph 3. 2. 1 .1, includi:ng the sequence of 
operation:. and decision points, in the CFC. The "highest level" flow chart 
shall depict on a single sheet the over-all information flo-w of the CFC and 
shall reference the flow chart(s) in paragraph 3.1.2 that identifies the 
CFC. In general, the lowest lAvel nov chart identifi~s all decision points 
in the CFC and references higher level charts as appropriate. All flow 
charts shall use descriptive symbology and shall reference the program 
listing of the CFC by use of statement labels or tags. All symbology used 
in the flow chart shall be defined in this subparagraph, o= by reference 
to paragrap~ J.1.2 above, or by reference to a documented set of standards, 
or on the individual now chart sheets. 

Subparagrap h~-1.3 Interfaces 

!bis subparagraph shall describe the relationship of the CFC to other cres, 
to that part of the data base external to the ere, and, where applicable, 
to other CFCEis. Appropriate subparagraphs shall include: 
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a. Tbe exact format, content and source of all input data. 

b. The exact format, content and destination of all out put data • 

c. A list of the subroutines called by the CFC. 

d. A list of other CFCs which call the CFC. 

e. A list of external {to the CFC) tables, buffers, constants, cont rol 
registers used by the CPC. 

Subparagraph J.2.1.4 CFC Data Organization 

This subparagraph shall contain or refer to a portion of subparagraph 3.2.1 .6, 
if appropriate, a list and description of all data items and tables which 
are unique to and included within the CFC, end shall describe the areas of 
memory available for temporary storage. This list shall include all 
internally defined symbols and their equivalence and meaning. 

Subparagraph 3. 2. 1 • 5 Li.mite tions 

This subparagraph shall summarize any known or anticipated limitations of 
the CFC. A listing of all restrictions and constraints which apply to the 
CFC shall be provided, includine.· timing requirements, limitations of 
algorithms and formulas used, limits of input and output data, associEited 
error correction sensing, and the error checks programmed into the 
routines. 

Subparagraph 3.2.1.6 Listing 

This subparagraph shall contain a .complete listing of instructions contained 
in the computer program component(s). 'I'he type of listing provided in this 
peregraph shall bEI established bet-.reen the contractor and the procuring 
agency. The listing will shov th1::i relationship to the now diagrAms above 
by appropriate use of statement labels or tags. For convenience, the 
listing may be incluied in Section 1 O, "Appendix.." 

Section /_ QUALITY ASSURANCE 

This section shall specify the tests required to satisfy quality assurance 
provision given in Section 4 of the Part I specifications. 

Subparagraph 4.1 '!'est Specifications Cross Reference Index 

In this subparagraph, all 'l'est Plan end Test Specification documents shell 
be referenced, vith cross indexing to the CFCEI functions being tested 
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end the CFCEI components end other computer programs required for the tests. 
This subparagraph shell also describe or reference special simulation 
capabilities required for test/verifies ion of the CPCEI. 

Subparagraph 4.2 Other Quality Assurance Provisions 

1'his _paragraph shall reference applicable standards and/or specify the 
teet/v, rification requirements, methods and procedures which apply to 
duplication of the computer program (e.g., tapes and/0r card decks) which 
are covered by the specification. 

Section 5 PREPARATION FOR DELIVERY 

This section shal l specify, in suhparagraphs as appropriate, the require
ments for packagtng, marking and otherwise preparing the CFCEI for shipment 
and/or storage. Where approved existing Government Specifications are 
adequate to satisfy current requirement s for the item these shall be 
incorporated by reference in lieu of providing duplicRte detailed require
ments in this section. Where suitable specifications do not exist, 
requirements peculiar to t he CFCEI shall be specified in appropriate sub
paragraphs included herein. 

Subparegra ph 5. 1 Packaging Requirements 

This paragraph shall describe the packaging requirements of the completed 
CFCEI. Packaging requirements include a description of the product 
packaging (card decks, tapes, manuals), preservaUo'1 methods , pecking, etc., 
involved in preparing the CFCEI for shipment and/or storage. Special 
handling requirements or other spe~ial 'consideratio1s will be included in 
this subparagraph. 

Subparagraph 5.2 Markings 

This subparagraph shall specify in detail the identification markings to 
appear on every seperable portion of the CPCEI to be delivered by the 
contractor and formally accepted by the procuring agency. 

Section 6 NOTES 

This section of the specification is not contractually binding. It shall 
incluie i~formation of particular importance to the procuring agency in 
using Part II of this specification as a contractual instrument, or 
administrative or background information, e.g., ordering instructions for 
technical data pertaining to the computer program, or specific information 
related to the use of the program in future assembly and integration 

Page 8 of 9 Pages 

50 



• 

testing. It Jhall not ,inchde requirements 'Which constrain design, 
development, or ~ualification of the CPCEI. It shall reference the 
technical manuals 'Which can be singularly and peculiarly identified 'With 
the CPCEI, and which are necessary to its operation and ma i ntanance. For 
each CFC, this paragraph shall include any per inent information not 
included in the above subparagraphs, such as rejected alte~native CFC 
designs, t he rationale behind the design, reference material in support of 
the algorithms used, and sugges t ions for future modifications to the CPC 
if changes in requirements should materialize. It shall also describe as 
appropriate the pertinent tests which were performed to verify the final 
implementation of the CK, 'Wit h key test results included or referenced. 

Sect1.v'1 10 APPEUDIX 

This section of tbe pecification may contain requirements which are part 
o Section 3 end/or of Section 4, but ere bound separately for comments. 
Examples are computer-produced listing, multi-site adaptation requirements , 
etc. 
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