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Section 1. Systems Specification (A Spec)

1-1. Review MIL-STD-483 and MIL-STD-490, particularly Appendix III of
MIL-STD-483 and MIL-STD-490 of Appendix I.

1-2. Review Section 2 (Pages 11-15) of ESD-TR-77-326, Software Acquisition
Management Guidebook: Validation and Certification.

1-3. Review and modify as required Figure II-1-2, Model Paragraph 3.3.8,
System Specification.

1-4, Review Figure 11-1-1, System Specification Checklist for Computer
Resources.

1-5. Review and modify as required Figure 1I-1-3, Model System Specification

Section Four.
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Figure II-1-1. System Specification Checklist for Computer Resources
NOTE: Items succeeded by an (M) are mandatory.

1(M). Does tne system specification contain tiLe mandatory inputs listed
in ESD/ALrQ's Model Para 3.3.87

J. uvoes the system specification address any sizing and timing
regulrements? (lUsually founda in Paragraph 3.2.1 or Paragrapnh 3.7, in
subparagraphs pertaining to computer equipment and peripherals.)

3. Have software performance requirements been functionally and/or
quantitatively defined (i.e., to allow for testing compliance)?

4(M). Does the system specification require use of an Air Force approved
High Urder Language? (AFR 300-10 including AFSC Sup l: also .isted in model
paragraph 3.3.8 for System Spec.)

5. Are test methods in Section 4 well-defined (see Figure 11-1-3,)7
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Figure II-1-2. Model Paragraph 3.3.8, System Specification

This general sample contains minimum essential requirements and is
intended to serve as guidance for composing a System "A"
Specification Section 3.3.8. Requirements stemming from DOD or AF
regulations are indicated by an M in the left margin. These are
mandatory inputs to the System Specification. (This is only for
information purposes - the M does not go in the final specification.)

3.3.8 Computer Programming. Computer programs and computer data bases shall
be considered as software. Software shall be categorized as support or
applications software.

3.3.8.1 General Requirements. Software shall meet tne following design,
language, and coding requirements:

3.3.8.1.1 Design Requirements

3.3.8.1.1.1 Computer Program Structure. The computer program structt shall
consist of Computer Program Configuration Item(s), Computer Program
Component(s), and Module(s).

a. Computer Program Configuration Item (CPCI). A CPCI is the ac a4
computer program end item in the form of computer instructions stored
wachine-readable media. A CPCI shall consist of one or more computer program
components.

b. Computer Program Component (CPC). A CPC is a functionally, logically
distinet part of a CPCL. A CPC is identified for purposes of convenience in
specifying and developing a CPCI as an assembly of subordinate elements. A
CPC consists of a logical composition of one or more subordinate or
interfacing modules.

¢. Module. A module performs a complete logical process by execution of
a set of instructions which have clearly defined inputs, processing logic and
outputs. A module is the smallest set of executable statements able to be
assembled or compiled. Each mwodule shall conform to the following conventions:

(1) A module shall consist of a set of instructions in a form
consistent with the appropriate language, operating system, and computer.

(2) A module shall not exceed 100 lines of executable source code.
This limitation excludes comments and data definitions.

(3) A module shall have only one entry statement and one exit
statement.

3.3.8.1.1.2 Top Down Design (TDD). Software shall be designed in a top down
manner. The processing activities of the system shall be identified and
organized beginning witn higher levels of organization, i.e., top levels.
These nigher levels shall then be expanded and broken out to include a mcre
detailed definition of the processing activities by identification of
subordinate levels. The lowest level of processing shall correspond to the
module.
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3e5.0.1.l.3 Top Down lmplementation (TLI). The project software snhall pe
.tiplemented 1n a top down manner as defined nerein. Conceptually, top dowrn
tmplementation proceeds from a single starting point while conventiona.
implementation proceeds from as many starting points as programs in the
design. Tne single starting point does not imply that the implementation must
proceed down the nierarcny in parallel. Some brancnes intentionally will ve
Jeve.oped ear.ier tnan otner branches. For example, user or other externa.
1ntertaces might be implemented pefore some of tne other partitions to permit
early qemonstration of software subsystem capavilities, partial software
system evaiuation, training, or even incremental software system acceptance.
ine project sorftware snall hbe implementea in a series of KELEASES which shall
provide ['or successive system capabillities.

(M) <.5.8.1.2 Frogramming Languages. Software for this system shall pe
restricted to ouViai J73 as per MIL-STD-158YB, except for automatic test
equipment, wnere AILAS as per IEEE STDL T7Tio-lubc 1s reqguired. If compelling
justitication exists, the following languages are alloweq:

a. runTRAN as per ANSL STD X3.9-~1973 (FORTRAN 77) (with or without tne
aadrtion of MIL-STL-17%3).

De  CUbuUL as per ©lFS PUb 21-1.
3.3.8.1.3. Structurea Coding Kequirements. Computer programs coded for the
system snall employ only the control constructs listed below. These
constructs shall re built using logically equivalent language simulations.
Instructions in the language used shall follow the graphic representations in
Figure 1.

a. OSEQUENCE. Sequence of two or more operations.

L. IF-THEN-ELSE. Conaitional branch to one of two mutually exclusive
operations ana continue.

¢. DU-WHILL. Operation repeated while a condition is true. Test is
before operation.

d. DO-JNTIL. Uperation repeated until a condition becomes true. Test is
after operation.

e. CASE. OSeiect one of many possible cases.

3+ 3.8.2 JOperating System (0S) Requirements. The 0S shal. conform to the
following reguirements:

a. Tne US shall be a vendor-supplied, off-tnhe-snelf package.
D. US augmentations shall be allowed but shall be limited to new

software. No augmentations shall bc permitted to be embedded within the
vendor supplied 05 software; a separate interface shall be provided.

C. No U5 interface or augmentation software shall compromise the
capability of the 05 vendor to provide maintenance over the life cycle of the
systems.




HELPS, Volume II, Revision 1 1 December _19&<
Contract Manageument

d. No instructions shall be executed that will cause the computer to halt
processing pending an external event, except by the 0S. An exception to <his
restriction shall be permitted for augmentations to the 0S where the
augmentation is designed as an extension of the processing control of “he CS.
The exception is subject to review and approva.l by the Government.

(M)3.3.8.3 Firmware Requirements. Computer programs and data 'oaded in a
class of memory that cannot be dynamically modified by the computer during
processing shall be considered firmware. Requirements on firmware shall pe
the same as those on software. Use of firmware shall be subject to approval
by the Government.

3.3.8.4 Software Utility Services. This support software shall provide the
following minimum capabilities:

a. Compilation.
b. Assembly which produces relocatable object code.
¢. Linking type loader.

d. Generation, maintenance, and initialization of storage media for 1
programs and data.

e. Diagnostics to support fault isolation.
f. Editing and debugging tools. i

3.3.8.5 Message Generation. The generation of error/diagnostic messages
shall make a distinction between (1) the requirements for on-line messages to
facilitate real-time fault isolation required to maintain the system in
operational status and (2) the logging of fault messages onto system files
for the category of faults which require isolation and correction but can be
addressed off-line and do not degrade the system performance. The required
processing time to identify and generate an error/diagnostic message either
for on-line or off-line isolation and correction shall not degrade the
operational requirements of the system.

a. Processor message and advisory formats shall not require additional
interpretation by the operator, such as table lookups and references to .
documentation, with the exception of lengthy diagnostic procedures to be !
followed by the operator following an abnormal condition.

b. No computer program shall generate a message or advisory identical to
one generated by the OS or by another program.

¢. Off-line error messages shall contain as a minimum the following
information:

(1) Time error was detected.

(2) Textual description of error condition.
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(3) Required operator action where applicable.

{4) Contents of instruction register and program counter at time of
error.

(5) Identification of trig.-."ing module.
(o) Computer program or system execution status following the error.

On-line error messaxes shall contain as a minimum the information in Items
(1), (¢), and (3) above.

3.3.8.0 Proygram Coding Conventions. Software shall conform to required
coaing conventions stated below.

a. ©tacn line of source code snall contain no more than one statement.

b. 3Source code shall be clearly and conspicuously annotated to explain
all inputs, outputs, branches, and other items not implicit in the code itself.

¢c. Names of operator commands, data entries, program components,
variables, procedures, and other software components shall be consistent witn
those used in system design.

d. Code shall be written such that no code is modified during execution.
(M)3.3.8.7 Character Set Standards. Character sets shall conforam to

standards in NB3-FIPS-PUB-1 Standard Code for Information Interchange, ANS
X3.4-1978.
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Pigure [1-1-3. Mode) Systen Specification Section Four

o WCALETY ALSUnANTE FROVESTONS:

“.. vetwral. Tnls section specifies the reguirements for forta: verification
¢ e desidr, construction and performance of the XXX syster in order to

oonSirale CO%41iaLoe wWilh all reguirenents of Section ¥ of this
’ tach of tre reguirements of Sectiorn 3, wrion is to oe verified
and evaluation is specified in Table = Ly its
vereplaph tanter. Development Test and Evaluaticn (DT&E) shall
{Goverent_or ¢contractor) facilities. Operations Test and
crnall Le accounmplished at

for Verification. General responsibility relating to

: b€ b1y~u herein; specific details are givemrr in the
appropriate Staleq.t ol work. Tne ESD Program Office (PC) will be the
hespcnsitle Test Organrcation (RTO) and will be respornsitle for the overall
ranLsesent of test and evaluation of the XXX system. Government
representativels) aesigned vy tne RT0 will witness all formal test activities,
urless the contractor 1s notified otrerwise by the PCO, and will certify test

Cizla.

test arn,

Lolec Special Test (O (Examples of special tests could be
:

IVLrY aerntal, S/V, e

a

4.2 wuality Confrraance Inspection. Requirements for formal tests of systewm,

futctional area, ana CI/CPCI performance design characteristics and
operatllilty as defirea in Section 3 shall be accomplished as specified in the
XXX verification cross reference matrix. The explanation of the XXX test
verification cross reference methods, and the verification tests are specified
telow.

b.o2oi Verification Cross Reference Matrix., XXX's verification cross
refereice natrix is contained in Table ———__+ Tne verification cross
reference matrix igdentifies all Section 3 requirements by paragraph number and
titlie, methoal{s) of verification, and test{(s) where verification shall pe
pertormed. ine verification methods are indicated by the notations: I
(inspection), A (analysis), D (demonstration) and T (test). The
verification tests are 1ndicated by the notation P (preliminary qualiification
test/infornal test), F formal qualification test), § (systex integration
test) and U {operatioral test and evaiuation). All tests associated with a
regqulrement shall be listea vy notation(s), (P, F, S, anc/or 0) under the
appropriate method(s) of verification.

4.¢.¢ Methods of Verification. Tne definition of inspection, analysis,
gemonstration, and test are defined below.

4.2.e.i Irgpection. Verification by visual examination of the item,
reviewing descriptive documentation, and comparing the appropriate
cnharacteristics with o referen~e standard to determine conformance to
requirements. Trnis incluaes mechanical inspection of equipment, verification
of accuracy and completeness of documentation, cata storage table structure
and capacity, and computer program source code audits.
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4.2.2.2 Analysis. Verification by evaiuation or simulation using
mathematical representations, charts, graphs, circuit diszgrams, or data
reduction. 1nis 1ncluces analysis of algorithms indeperndent of computer

. ieplenentation, analytical conclusions drawn {rom test data, and extension of
test-produced data to untested concitions.

4.2.2.3 Demonstration. Verification by operation, movement or adjustment of
the item under a specific condition to perform the desired function. Tnis
includes content and accuracy of displays, comparison of system products with
independently derived test cases, prompt system recovery froa iniced failure
conditions, and verification of reliability, maintainability, and availability.

4.2.2.4 Test, Verification tnrough systematic exercising of the applicable
item uncer all appropriate conditions with instrumentation ang coll.ection,
analysts, and evaluation of quantitative data. 7Tnis includes electirical
continuity, proper coperating vcltages, correct grounding tclerance of
interference, correct cowmpuler proxram control flow, correct coaputer program
data fiow and acceptance of proper ranges of values.

4,2.3 Verification Tests. Formal verification tests shall be establisned to
assure the XXX software weets all requirements aliocated to software
elewents. Tnhese teats snall consist of Development Test and Evaluation (DT&R)

and Operational Test and fvaiuvation (OT&E).

4.2.3.1 Develojwent Test and Evaluztion (DT&E). DTAE is accomplished tn
verify that the CPCI(s) meets performance and design reguirements. DT&E
consists of PUTs, FITs, and an S1T.

4.2.3.1.1 CPCI Preliminary Qualification Tests (PQTs). Tests conducted for
those functions or CPC(s) whicn are critical to the CPCl. The selector of
critical functions to be tested during PQT may be based on time or performance
critical requirements.

4.2.3.1.2 CPCl Formal Qualification Tests \FQTs). Tests accomplished to
verify that each CPC wmeets tne requirements of its CPCI specification and that
tnhe requirements of 3.3.8 herein, nave been met. Program and group programs
shall be tested to verify tnat they perform their intended function properly
and to verify tne interoperability of each CPC with all other CPCs. This
procesa shall be applied to the individual software CPC of each CPCl and shall

be continued until all programs have been verified. 3

4.2.3.1.3 System lntegration Test (SIT). Test conducted to provide that all
CPCs and CPCi(s) worxking together meet all system performance requirements. ‘
SIT verifies that the full configured XXi performance is in accordance with

requirewments of the specifications. SIT shall be performed on the first

article. .

b.2.3.2 Operation Test and Evaluation (OT&4E). OT&E determines whether the ;
system will satisfactorily perform the function for which it is designed in .
the @ission environment.
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Section 2. Statement of Work

2~1. Review ESD-TR-77-16, SOW Preparation Guidebook.
2~2. Review Figure I1I-2-1, Sow Checklist for Computer Resources.

2-3. Review and adapt Figure II-2-2, Model Computer Program Management Task
for a Full Scale Development (FSD) Statement of Work (SOW).

2-4. Contact ESD/OCH for use of the automated SOW available as part of the
Computer Generated Acquisition Document System (CGADS).

2-5. Review and adapt Figure I1I-2-3, Sample SOW Paragraph for ATLAS

Requirement if software for support equipment is to be developed under the
contract.

11
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“idure 1l-¢-1, SOW Cnecklist for Computer Hesources
tule: Those items succeeded by an (M) are mandatory.

-\M). Has the contractor been tasked with preparing, updating and
Je.lvering the Computer Program Levelopment Plan (CPDP) IAW tne LID? (AFK i
cuu=lu, Voi 1I, Para 3-9) (Note: If a CPUP was required as part of IFPP, SOW
usua..y requires celivery of final CPDP and as required updates). Has the
conitractor been tasked to adhere to tne CPLP?

Z\M/. Has the contractor been tasked with adhering to the computer

FIUEram requlrements Listed in Para 3.%.8 of the system specification?

s{M). Has the contractor peen tasked with treating firmware as software?
wafh dul=l4, Vol o, AFSC Sup 1;

' “.  Uoes tne oUW contaln reguirements similar to those listed in
rov Aute'a Moael Uuw fask Tor software development?

SAMI. Has toe contractor peer tasked with the preparation of deve.opmernt
s CHsjana proauet ooh) spec:fications?  (AFR 800-14, Voi Ii, Chapter 7 and i
F Mie=o JD-des Appenoix 1il

oM. o nas the oonlractor veen tasked witn Preliminary and rormal
wualification teszting and System Integration Testing of each Computer Program
ontigurasion item in accordance with contractor prepared, AR approvec test
p.ans and proceadures?  (NUTe: PQT responsibility may be aelegated to the
contractor and not specifically identified as a separate test) (AFK H00-14,
Vo. 11, tara 5-3 ana AFh 350-14)

!\M;. Have the specific Uperational Test and Evaluation requirements ana
contractor responsivilities been clearly defined? (AFhR 800-14, Vol 11, Para

G by

¥{M). Has the contractor been taskea with the development of a Software
wua.ity Assurance (SQA; Program in accordance with MIL-3-52779A% (AFSCR 7--1.

4\M}. tHas the contractor been tasked with preparing, delivering, and
updating the SGA Plan or been tasked with incorporating the SQA Plan in the
CPDF 1AW tne LiD: (Note: Delivery is not mandatory, in which case 1AW DI (
WOULS O appeaits

i0{M). Has tne contractor peen tasked with requesting a Computer rrograrm
wentit'ication Number (Ci'lN) for eacen CPCl and using this CFIN along with the
specitication numoer on ail documentation pertaining to tne CPUl 1n accorcarce '
witn tne bLib. (At a00-14, Voi 11, Para 6-5) (Ll-E-3ic-A sShould appear .
wne .uri..) Also, this tasking may ve in a configuratic: manaxkement task.:

i.. tave SW considerations been made an item for PMRs?

2. Are preliminary design reviews and critical design reviews 1AW
Mil=-2>1b=-1521A required for all CPCIs with agendas and minutes prepared by the
contractor and delivered LAW the DID? (May be contained in the hKeviews and ]
Audits lask.)
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13. Has software/computer resources been included as a possible topic for
technical intercha:ge meetings?

14, Are functional and physical configuration Audits IAW MIL-STD-1521A
required for each CPCI? (These may be combined. Also, the tasking may be in
a reviews and audits task.)

15. 1Is the contractor tasked with preparing IAW MIL~-STD-483 and
delivering IAW the DID configuration management related data for CPCIs? (Eng.
engineering change proposals version description documents, configuration
index, change status report (computer program), specification notice {(computer
program). Also, this tasking may be in a configuration management task.)

16. Is the contractor tasked with using ATLAS (Common ATLAS as defined in

the IEEE Std 716-1982 or its approved successor) as the HOL for all support
equipment software? (See Mcdel SOW paragraph, figure II-2-3.)

13
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Figure 1I-2-2. Model Computer Program Management Task for a Full
' Scale Development (FSD) Statement of Work (SOW)

The following is a model Computer Program Management Task for a Full-Scale
Development Statement of Work. This model task doesn't include all the work
the contractor has to do in relation to software. So, when writing the
Computer Program Management Task, a cross check of the other tasks will be
required to insure all the work is specified. The following is a list of some
of the software tasks not included in tne Computer Program Management Task
(also listed after the subject is where the task is usually specified and the
appropriate wording that is included).

A. Computer Program ldentification Numbers (CPINs)
(Usually asked for in the Configuration Management Task)

The contractor shall request a CPIN for eacnh CPCI in accordance with the
CDRL. The contractor shall use the CPIN along with the specification number
on all documentation pertaining to the CPCI.

B. Reviews and Audits
(Usually asked for in the System Engineering Task)

As part of the system engineering process, the contractor shall conduct
the following contractual reviews IAW MIL-STD-1521A.

C. Testing
(Usually asked for in the Test and Evaluation Task)

Figure II-2-3. Sample SOW Paragraph for ATLAS Requirement

NOTE: This paragraph should be included in the SOW when software for support
equipment is to be developed under the contract.

"All test programs must be coded in ATLAS (Common ATLAS as defined in the
Institute of Electrical and Electronics Engineers Std IEEE 716-1982 or its
approved successor). Any deviations from the standard must have prior
approval of the appropriate authorities. In such cases, the contractor must :
fully justify anda document all such deviations/extensions." '

14
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TASK XX
Computer Program Management

XX.1 GENERAL REQUIREMENTS

The contractor shall design and develop the computer programs to satisfy
the design and performance requirements in Specification No. XXX. The
contractor's approach to software development under this contract shall
conform to that approach presented in the contractor-prepared, government
approved, Computer Program Development Plan (CPDP) which shall be delivered
and updated by the contractor in accordance witn the DID. The PCO's approval
of the CPUP shall not relieve the contractor from complying with any of the
requirements of this contract. All computer programs shall be controlled in
accordance with tne requirements established in the Configuration Management
Task of this SOW.

The overall intent of this task and the computer programming reaquirements
of paragraph 3.3.8 of Specification No. XXX is tn mandate minimum computer

programming requirements; this shall not preclude exceeding these minimum
requirements.

XX.2 Software Development Technologies/Management Practices

All computer programming accomplished under thi=s contract shall ue
accomplished in accordance with the management practices, tools/technigues,
and programming and organizational structure as defined in the CPDP and the
following software development technologies as defincd in specification No.
XXX, paragrapn 3.3.8:

a. Top Down Design

b. Top Down Implementation

c. Use of Hign Order Language
d. Structured Coding

The rontractor's approach to implementing each of these development
techanclogies.‘managemein* practices shall be defined in the CPDP, The
#pproaches described 'n the CPDP shall become effective upon contract award
and shall remain in effect through final acceptance of all project software by
tne PCO. The Government reserves the right to review or inspect documenta*ion
or facilities which verify compliance with development technologies’/managemen®
practices defined in tna CPLP.

M3 LIFE CYCLE ACTIVITIES

XX.3.1 Analyses

The ~-ntractor shall analyrze the requirements of Specification No. XXX anda
accomplisn the following studies. 7Trese »his) 1 be prepared and delivered [AW
Lhe: b0,

15
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XX.3%.1.1 Sizing and Timing Analysis

The contractor snall perform a detailed sizing and timing analysis of each
CPCI. Tnhe contractor snall combine the results of these analyses to determine
tne composite sizing and timing requirements. The contractor shall also
examine in detail tne dependence of the sizing and timing requirements on the
overall system design. [NOTE: For large systeas, requiring sizing and timing
analysis to tne CPL level may be more appropriate. If the referenced
paragrapnhs of tne system specification for tne system being addressed do not
contain information on software utility services, then the last sentence of
Paragrapn XX.3.2.1 should not be used.)

XX.3.1.2 Data Base Architecture Analysis

The contractor snall examine tne data base architecture as a critical
topic in software design. Alternate approaches to data base management,
addressing, and directory structure shall be investigated by the contractor
(in terms of memory requirements, access and update timing, and ease of data
base expansion) in order to determine an approach which achieves the access,
buffering and queueing capabilities required to meet the functional
requirements.

XX.3.1.3 Risk Analysis

The contractor shall define and analyze areas of software risk.

XX.3.2 Design

The contractor snall document the rationale supporting his system design
IAW the DID as follows: ]

XX.3.2.1 Software Design Criteria and Decisions

The contractor shall define the design criteria and decisions for all
software by graphic representation and supportive text (i.e., software
diagbams, interface definition, trade studies, or rationale). The contractor
may propose to develop the software using a different set of software utility
services tnan will be delivered with the system. In this case, the contractor
shall demonstrate that the delivered software utility services meet the ‘
operation, maintenance, and training capabilities specified in Paragraphs ¢
3.1.7, 3.5.1, and 3.6.2, respectively, of Specification No. XXX prior to
system test. [NOTE: For large systems, requiring sizing and timing analysis
to the CPL level may be more appropriate. If the referenced paragraphs of the
system specification for thne system being addressed do not contain information
on software utility services, then the last sentence of Paragrapn XX.3.2.1
snould not be used. ]

XX.3.2.2 Hardware Selection Criteria and Decisions i

The criteria and decisions for the selection of all computer hardware
shall be defined and delivered to the Government in the form of supportive
text IAw the DID.

16
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[NOTE: The information can be included in tLne Data Item Descrinti.., LID) for
a Technical Report (DI-S-3591A) or in the CPD!} DID (DI-S-30567A). In either
case, modification of the DID is required.)

XX.3.2.3 CPCI Organizatior and Decomposition

A complete list and the rationale behind the organization of CPCis shall
be defined and delivered to the Government. Appendix XVII of MIL-STD-483
shall be used as a guide. The following shall apply to the organization of
CPCIs:

a. The number of CPCIls shall be minimized.

b. CPCIs shall not be organized across vendor product lines. That
is, a CPCI shall operate and be tested on a single vendor computer systenm,

¢. A separate CPCI shall be provided for each unique 0S. A unique
0S is defined to be a single vendor product which controls the allocation of
computer resources for a single vendor computer system.

d. A separate CPCI shall be provided for each unique set of software
utility services. Unique software utility services are defined as the set of

software utility services (compilers, assemblers, diagnostics, and editors)
which a vendor provides to support a single computer system.

XX.3.3 Testing

The contractor shall test the project software in accordance with Section
4 of Specification No. XXX, the CPDP, and the Test and Evaluation Task of this
SOW using contractor prepared, government approved test plans and procedures.
The contractor shall prepare a separate Test Plan, Test Procedures and Test
Report for each CPCI IAW the DID, 1

XX.3.3.1 System Integration Testing

The contractor shall conduct system integration testing in order to
demonstrate that the total system meets the requirements of the system
specification. The contractor shall provide all necessary software and
hardware test tools to demonstrate these requirements. These tools shall be
reviewed by the Government prior to beginning system integration testing. .}

XX.3.4 Documentation

In accordance with paragraph 3.3.8 of Specification No. XXX, the
Configuration Management Task of this SOW, and the CDRL, the contractor shall
deliver to the Government the documentation for design, quality assurance,
delivery, installation, operation, maintenance support and all other
requirements for all generated Configuration Items (CIs), and Computer Program
Configuration Items (CPCIs). Computer program specifications, vendor supplied
operating systems and software utility services documentation, user's manuals,
reference manuals and maintenance manuals shall be prepared and delivered in
accordance with the DID. [}

17
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[ne application of top down modular design, implementat:i:on and structured
prograaming concepts in the subject contract may encourage the use of new
sultware documentation methods. Tnerefore, the contractor may describe
Jocumentation tecnnigues in the CPUP which meet or exceed the requirements of
present 85 ana/or Co standards. Government review and approval of all
a.ternate bH and/or C5 documentation snall be accomplishea prior to
LHipaele: oot lon.

ror d.. rU'irmware generated Ly tne contractor, documentation of tne
computer programs and data snall be in accordance witp MIL-STD-+83, Appendix
Vi or XVi. 7Tne memory portion and the hardware portion snall be documented ir
accoradance witn MIL-3TD-490, Appendixes II and VIII.

KX.5  SUPPUHRT SurTwhaitb

Thne term "support software" refers "o the collective support of tne
Operating System (0S) and software utility services as described in paragrapn
{0 5.8 of specification No. XXX.

ne term "off-tne-snelf" refers to an item wnich nas teen producea and
placed in stock by a contractor prior to the contractor receiving orders or
contracts for the sale of the item. In addition, the item must (1) have been
deliverea to at least one customer (military/federal or commercial), (2) have
passed sald customer acceptance testing, and (3) pe operating under said
customer control within the user environment. The contractor may produce the
1tem to eltner commercial or military/federal item specifications or
descriptions. Off-the-shelf items include items stocked by distributors for
wnich uovernment contracts may be received.

The contractor shall identify all off-the-shelf support software necessary
to aevelop, produce, operate, modify and maintain the project sofware. This
description snall be availavble for Government Review and Approval and
dellveres [AW the Dil. 1

The support software snali ve identified in the CPUr and shall operate on
a contractor defined computer system, whicn is subiect to Government
approvai. All support software shalil he capavle oI being executed using a
standard off-the-shelf operating system wnich meets the requirements of
paragraph 3.3.8 of ospecification wa. Xiad.
XX.5 OCFTWARE DEVELOPMENT KEVIEWS

XX.5.1 Software Reviews

Tne contractor snall report td the Uovernment on the status of the design,
coding, testing, documentation, and maintenance of all project software as
part of tne rrogram Montnly Keviews. ‘the software reviews shall address tne
contract progress «l the soltwar: eve.opment activities 1p to the date of the

review arsd 3halil tnc.oude visual @ oooentation addressing croject software dowr,
Lo the module level inc.uairw, cicing ana timing data. n adaicion, the
sol'tware reviews shel. in:lude 4 review OF the status . i the ranagement

practices and toolas/tecnn:igues oa Drogram orgarnicatioral structure.

18
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XX.5.2 Informal Software Development Reviews

The Government reserves the right to inspect any information or
documentation generated by the contractor and subcontractor personnel assigned
to this task or to witness any test associated with this task at any time
within the normal work schedule of such personnel. It is the intent of the
Government to have access to contractor information/documentation relating to
this task at the contractors facility without interfering with the contractor
and the performance of thls task.

XX.5.3 Formal Reviews

Tne formal review procedures as described in the System Engineering Task
of this SOW shall be applied to all computer programming efforts.

XX.5 APPLICABLE DOCUMENTS

The contractor 3hall comply with the tollowling documents to the extent

specified:
Tallored §
Number aund Date Title Application i
spec number spec title All
Spec date
MIL-STD-483 Coofiguration Management Sections 1-6
31 December 1970 Practices for Systems App. XVII, XVI, VI
Notice 2 Equipment, Munitions and
21 Marcn 1979 Computer Programs
MIL-STD-490 Specification Sections 1-6
30 October 1968 Practices App. II, VIII
Notice 1

1 Feobruary 1969
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‘ection 3. Ionstructlions for Pruparation of Proposal (IFPP)

] 3-i. Ilosure that the IFPP is coasistent witn lne Advanced Procurement Plan,
the Source Selection Plan, .ua particularly tnhe evaluation criteria.

3-2. Review Figure I1-3-1, IFPP Checklist for Computer Resources.
3-3. Review Figure 1I-3-2, Model Data Rights Requirement for IFPP.

$-4. Heview Figure II-3-3, Moael Coaputer Resource Requirements for
Macagement Volume of IFPP.

20
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Figure II-3-~1, IFPP Checklist for Computer Resources

NOTE: Items succeeded by an (M) are mandatory.

1. Does the IFPP contain ionputs similar to those listed in ESD/ALEQ's
model IFPP paragraph?

2. Is the proposer required to submit & preliminary Computer Program
Development Plan (CPDP) and Software Quality Assurance Plam (SQAP) with his
proposal? (SQAP may be included as part of the CPDP per AFR 74-1.) If not,
is software specifically required to be covered 1n the tecncical and
management volumes of tne proposal?

3. Is tne proposer required to address tne alternatives listed below?

(a) Lease vs purchase of equipment and programs.

(p) Computer modularity from a growth vs cost and schedule standpoint.

(c) Computer program modularity from a maintainability vs cost and
schedule standpoiot.

(a) Proposed use of existing software.
4(M). Is the proposer required to include waiver iaoformation with his
propoasal if ne plans to use a non-standard HOL? (AFR 300-10 including AFSC
Sup 1 and AFSC Sup 1 to AFR 800-14, Vol I)

5. Is the proposer required to address areas of risk in the development
of computer hardware and software with regard to schedule and cost impact?

6. Do the selection criteria include management of computer resources and
software development methodology?
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Figure 1I-3-2. Model Data Rights Agreement
NOTE: Tnese paragraphs snould be tailored as appropriate and can be required
io almost any volume of the proposal depending on the topic to be stressed

(e.g., cost, technical, logistics).

X.X.X INSTRUCTIONS PERTAINING TO SPECIAL DATA PROVISIONS:

Orferors shall submit a Summary Letter oun Data and Software/Firmware
Rights setting forth in full their proposal (imcluding all subcortractors'
positions) regarding such technical data and computer software/firmware
rights. Tnis Summary Letter snall take precedence over any Other statement in
the ofieror's proposal with regard to technical data and computer
sor'tware/firmware rights. Written guarantees from subcoontractors (at all
tiers) setting forth their position on data and software/firmware rights snall
also pe incluaea as attachments to the Summary Letter including their express
agreement to accept thne requirement of DAR 7-104.9(a) that it be flowed down
to all subcontracts. The Summary Letter and the subcontractor gusrantees
shall separately address each subcontractor's position regarding technical
data and computer software/firmware rights in regard to (a) follow-on
competitive operation and malntenance service contracts and (b) follow-on
compet.tiva production contracts, as described below.

(a) 1t is the requirement of the Government to nave tne oppcrtunity to
compete fcllow-on O&M Service contracts. It is therefore required that all
tecnnical aata and computer software/firmware to be furnished uncer this
solicitation pe furanisnea with tne rights as set forth in the Rights in
Technical Data and Computer Software clause DAR 7-104.9(a). Specifically,
note tnat subparagrapn (p)(1){vii) of the clause requires tnat ali maonuals or
instructional materials prepared or required to be deliveraed under this
coontract or any subcontract hereunder for installation, operation, maintenance
or traininug purposes shall be provided to the Government with unlimited rignts.

(b) Tne Goveraoment additionally requires the ability to competitively
procure any foliow-on production or Operation and Maintenance (0&M)
reqQuirements t'or the XXX which may be ultimately produced after Phase XXX of
the contract contemplated by this sollcitation. Therefore, it is necessary to
obtain a tecnnical data and computer software/tfirmware package suitable for
use 1n competitive reprocurement of the system and its components and
competitive procurement of 0&M. For this reascn, it is required that the
offerors and their subcontractors submit to the PCO for approval a plan for
avoiding tne use of any restricted rights computer software/firnwvare or items,
components, software/firmware and processes for which technical cata would
qualify ror limited rights under the criteria of DAR 7-104.9(a) such that the
rights provided the Government would be inadequate for such competitive
foliow-~on procurement. In addition to the minimum restrioted rights in
computer software/firmware and limited rignts in technical data pursuant to
DAR 7-104.9(a), the Government requires a3 a minimum the additional right to
disclcse ana have used by third parties any such technical data or computer
sof'tware/f'irmware requirea under the coontract including Pnhase XXX CLIN YYYY
"Option for Adaitional Technical Data and Computer Software", for the purposes
of compet.tive procurement of tne XXX system. Where necessary, these
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adaitional rights shall be acquired by the Government under Special Provision
ZZ, "Option for Government to Acquire Additlonal Rights in Technical Data and
Computer Software, Direct Licensing or Technical Additional Subject to
Equitable Adjustment ia Price” and CLIN YYYY "Option for Additional Technical
Data and Computer Software",
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Figure II-3-3. Model Computer Resource Requirements for Management Volume of
IFPP

NOTE: 1If tne contractor is asked to deliver a preliminary CPDP with his
proposal, the folliowing model is not needed.

X.X Computer Software Development/Management

X.X.1 Organizatlons, Scheaules and Resources

a. Organizations

(1) Show tne prime and subcontractor's tecrn.ca. organ.izatlon
structure, responsibilities, interfaces, skill reguirements, and .ines of
communication for nls program oftice for the subject contract.

(2) Show the organizational responsibility ana structure of tne
software aevelopment office(s), both prime and subcontractci.

b. Deliverables/Documentation

(1) Describe tne approach for developing computer program
documentation to include preliminary, interim and final verslons.

(2) Describe any new software documentation tools/tecnniques wnich
meet or exceed the requirements of present BS and/or C5 standards which you
intend to use on the subject contract. This description shall identify tne
specific alternatives by describling the vecessary chaonges Lo the coontent and
format of tne BS5 and/or C5 standards as described in MIL-STD-4383. Any
proposed changes shail at a minimum describe the equivalency features between
existing cocumentation requirements of the standard B5 and/or CS5 and the
proposed alternative(s). Discuss the relationship of the documentation to top
down design and structured programming.

(3) Describe the approach to computer program in-line commenting.
(4) Describe your methooology for choosing CPCIs.
c. Progress/Status Reporting

(1) Describe your approsch to software davelopment program
reporting.

(2) Describe your approach to identifying and surfacin, soltware
development problems.

(3) Describe tne methods and procedures for collecting, analyzing,
monitoring, and reporting on the size and timing of CPCIs.

(4) Describe tne conduct of all internal project reviews.
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d. Facilitles
(1) TIaentify software development facilities to be used.

(2) Identify all computer resources including simulators,
prototypes, etc., to be used.

(3) Identify all testing resources to be uaed.

(4) Identify all tools, deliverable and not deliverable, that are
planned for use in the development of the testing of the computer programs.

e. Software Desigon Production Schedule

(1) Detalled software schedule. This schedule will be a graphic
representation of the detall development milestones, scheduled activities and
celiverables. The graphic network shall include an ldentification of critical
path elements. The contractor's schedule shall identify the time a2llocated
for the Government's review of software and hardware related data submlssiona.

(2) A list of delivery dates for all operational and support
hardwvare, operatlonal and support software, and each data submission by
document number/title will be included.

f. Labor Pnhasing

(1) Provide a proposed schedule for labor phasing by labor
category per mooth that will be allocated to each CPCI. Table 1 shall be
complieted for tne composite expenaiture of manpower allocated for each CPCI.
Additionally, a definition of labor categorlies will be provided.

(2) Describe the positions and the experlence level of personnel
to be used in each phase of the software development cycle.

(3) Identlfy any key personnel in the software development area,
thelr anticipated position, their qualifications and their responsibllities.

X.X.2 Software Development and Testing Methodology- This deseription shall
identify the cootractor's experlence with each of the software development and
testing metrodologies to be applied to the subdbject contract. This description
shall distinguish between existing contractor capabilities and those
capabliities to be lmplemented solely for the subject contract.

a. Software Requirements

The otteror ls required to use an approved standard High Order Language (HOL)
for tha system 1n accordance with System Specification X.X.X. If use of an
HOL 19 not feasible, a justification for use of an alternate language must be
submitted contalning information as indicated in (2) below.

(1) Discuss the effects of the proposed language(s) on top down
design, structuraed programming, data dase design, manpower and software
mA.intenance. Provide a deacription of each language translator including its
ave' 27T optimizatinn and maa capadilities, The offeror shall c~asiuer the
above n Lignt ot Section £ helow,
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{2) Discuss your approach to implementing the requireaent for
using 4 single approved HOL. If the offeror feels that the software must be
coged 1n a non-3tandard HOL or assembly language, ldentify the language
proposed and demonstrate that tnis selection will satisfy requirements more
effectively. This tradeoff analysls should assess programmicg language
selection effect on manpower, schedule, system performance and software
maintenance,

(3) Describe your approach to analyzing system requirements and
deriving tne detailed fuonctional requirements. Show the mapping of functional
requirements to CPCIs.

{4) Describe tne software risk areas aand the approacn to
minimizing these risks.

b. Design
(1) Descrive top down design methodologies to be used.
(2) Describe your approach to data base design.
(3) Descrive your plan for insuring program growth, modularity and
ease of moaification. Also include description of the plan for coantrolling

computer program growth, to keep it witnin any imposed limits.

(4) Snhow the estimated size in each language to be used for each
CPCI.

(5) Describe all existing softwara to be used, its language, and
the CPCI it will be included in; also include the iunstruction count in Table 1
for each CPCI.

(6) Describe all modifications to existing software, if any, and
include instruction counts in Table 1 for each CPCI.

(7) Specifically identify all restricteda rights software to be
delivered aond describe the restricted rights.

c. Code, Debug and Unit Test
(1) Describe your software implementation approach.

(2) Describe all software programming languages, practices,
standards, methods and conventions intended for use on this contract.

(3) Describe all software development documentation and the
procedures which will be used to keep the documeonts current.

(4) Describe any progress mooitoring/reviews.
(5) Describe any computer program problem reporting methods.

{(6) Describe your approach to unit level code testing.
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d. Development Testing

(1) Describe the extent of in-plant testing including test
planning, test methods, documentation and test reporting. The general
procedures for reporting, monitoring and resolving program errors and
deficiencies discovered during in-plant testing should be also described.

(2) Describe the method for insuring satisfactory program testing
and qualification of computer programs., This should include a discussion of
the approach to Preliminary and Formal Qualification Tests.

X.X.3 Software Managemeot and Cootrol

a. Design and Development Controls

Describe your software management practices, tools, and techniques
and how these willl control the risk areas.

b. Counfiguration Control
(1) Describe facilities and procedures to be used to maintaln
configuration control durlug the software development to include error

correction control during integration and test, as well as development.

(2) Describe facilities and procedures to be used after first
system acceptance, it applicable.

c. Maintenance

(1) Describe methods for in-plant and on-site identification and
correction of software and documentation deficiencles.

(2) Describe the maintenance approach for all vendor supplied
off-the~shelf software (operating systems and utility services).

(3) Describe the maintenance approach for all contractor-developed
software. Include in tnis description how you conceive the distribution and
installation of patches and other changes to the flelded systems.

(4) Dascribe the capabilities, tools, and equipment to be
delivered for software maintenance.

27
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Section 4. Contract Data Requirements List (CDRL)

1. Review:
AFR 310-1
AFSCR 310-1 including ESD Sup 1
AFR 80-45 and AFSC, ESD Supplements to it.

Acquisition Management Systems & Data Requirements Control List (DOD
5000.19-L Vol II)

2. Review Figure II-4-1, Table of Software-Related DIDs commonly used at ESD,
for applicability. Modify any DID necessary to meet specific requirements and
provide the necessary back-up sheets.

3. Prepare CDRL inputs using Figure 1[-4-2, Computer Hesources CDRL Checkxlist
and provide to Data Manager.

4. Insure that every deliverable needed is contained in the CURL.

5. Contact ESD/OCH for use of the automated CDRL available as part of tne
Computer Generated Acquisition Document System (CGADS).

NOTE: Data is expensive. Buying data without a valid requirement is
wasteful, not only of government money but contractor time. All requirements
for data should be reviewed carefully and any redundant or unnecessary data
eliminated. Secondly, another way to reduce the high cost overhead in
purchasing data is to tailor "down" the information required by the data
item. This requires reviewing Block 10 (Preparation Instructions) of the DD
Form 1664 to determine if all the information the contractor has to provide is
needed. If not, those particular paragraphs of data snould ve deleted. This
is done by making the following changes to the form (e.g., DD 1423, AFSC Form
708) used in the CDHL: annotate the data item number with a "/T" and state
what paragraphs are deleted in the remarks section. A contract Data
Requirement List (CDRL) should reflect data which is useful, important, and
above all, necessary.

NOTE 2: There are three different kinds of unique DIDs

a. Unique DIDs from other commands - still valid

b. Unique DIDs for general ESD use - not valid unless stated in Ira
Reimer letter, see attached letter

c. Unique DIDs for a specific program or project (The Approval Limitation
Block would specify if the DID applied to a particular program or contract,

e.g., For use on contract F19C-00-1143) - valid for that particular program or
contract and any follow-on.
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Contract Management

Figure I1I1-4-2., Computer Resources CDRL Checklist

l. Insure adequate software documentation is required for the particular
system being procured.

2. Check for consistency of requirements of the CDRi. entries with the SUW.
Every CDRL item must be tied to a specific SOW task. Ensure reference is %o
correct SOW paragraph.

3. Check delivery dates of software related DIDs and make sure they are
reasonable (e.g., Part I Specifications delivered about b6( days prior to
Preliminary Design Review (PDR), Partial Draft Part 1l Specifications
delivered about 60 days prior to Critical Design Review (CDR), Computer
Program Identification Numbers requested prior to CUR, Draft CPCI Test Plar
submitted prior to CDR, and CPCI Test Procedures submitted after Government
approval of Test Plan).

4.(M) As a minimum, have the following Data Item Descriptions (DlDs) been
included in the CDHL:

a. Appropriate DIDs for computer program specifications (e.g., Part
and Part 11, B and C, and/or non-complex CPCI Specifications)
(DI-E-31198 and DI-E~3120B most common)

-

b. Computer Program Development Plan (CPDP) (usually DI-S-30567A)

c. Software Quality Assurance Plan if a separately deliverable item
(may be included in CPDP or overall QA Plan) (usually DI-R-3521)

d. Actual CPCI/Software end items (e.g., DI-E-30145)
e. Version Description Document (DI-E-3121)
f. Specification Change Notice for computer programs (DI-E-3134)

g. Computer Program Identification Number (CPIN) Request (DI-E-3162A)

h. CPCI Test Plans, Procedures, Reports (0T-DI-E-3015¢, OT-DI-E-30153,
and OT-DI-E-30154 are recommended).




section 5. Development of Source Selection Plan (SSP)

==1. Hneview otner SSPs for guidance in preparation (contact the ESD Scurer

selection Jecretariat at waltnam).

»~J. Review the Source Selection Secretariat Handbook which explains the
s>ource selection Process.

o=-3. neview AFR Tu-1o Source Selection Policy and Procedures (Para 2.2) which
describes 3SP content, preparation, and minimum requirements.

o~4. As3ist wlith draf't SSP and insure it contains the approach and Government
organization, plus criteria ana schedule for proposal evaluation and
contractor selection.

Te'.. insure drai’t complles witn PMP directions regarding source selection.
=2, Coordirate draft with SoSbEB membership.

m=i.  wuoardinate final 3of for approval by Source Selection Authority iSSAl.
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Ciotract Management

Section 6. Evaluation Criteria

f-1. Review AFR T70-15 (Source Selection Policy and Procedures).

§-2, Review 3Source Selection Plan for ldentification of the evaluation
eritLovta.

6

ta

3. Josure sotftware aevaluation criteria covers all significant requirements
the Svstem Speclification, SOW & CDRL.

%-&. Are all software criterla knuocwn to the contractors? Insure propnsals
will not be evaluated against criterlia unknown to the contractors.

5-5. Insure each criterion includes a reference to tne correaponding
~eguirements io the RFP package.

$-6. Insure Standards of Evaluation are also prepared for evaluating the
oriterie.

6-7. Are tne software criterlia detailed enough to require a "how" answer
instead ¢f a restatement of the requirement by the contractor?

6-8. Haas a risk analysis of the software requirements been performed? Will
it ve ussed in guiding the evaluation process?

6-9. Ars software criteria written to evaluate the coontractor's abilitles to
meet the contract requirements?

6-10. Do software criteria exist tnat will discriminate betwsen the best
200%ractors?

6~-11. Are software cost criteria realistic? Are they based on rellable
estimnates?

6-12. Insure the complete set of maragement evaluation criterla covers all
management informatlion required by the CPDP.

6-13. Review Figure 1I-6-1, Sample Computer Resources Evaluation Criteria.

47




“aL?e, Veliue oy II 1 February 1962

Figure II-0-1. Sample Computer HResources Evaluation Criteria

ine foi.owing evaiuation criteria were taken frow a sampling of actual
evaiuation criteria used at ESD. Twenty-three catagories of evaluation
criteria are given.

A. Conliguratior. Management

1. s .onfijuration Management properly cocrdinated witn SQA?
’

2. Is software conflguration management a part ¢f Software Quality
Control?

3. Is Livbrary Control properly coordinated woth Configuration Management?

4. DJoes tne company provide a list of authorized signatures for
configuration control?

5. Docs configuration status accounting comply with MIL-STD-4837?

6. Are configuration status reports provided on a regular basis?

7. Does the company exhibit a written Software Configuration Management
Policy?

3. Is tnis policy applied to all soltware projects?

9. Are. sofiware representatives present on hardware CM boards?

10. Does the contractor provide for government representation on CM boards?

ii. Are hardware representatives present on software configuration boards?

¢« Does tne company present a sample Configuration Management plan?

~3. Is a form provided for software change proposals?

l4. I8 ¢ form provided for software trouble reports?

15. Is a form provided for software change reports?

i0. Is & form provided for software trouble analysis?

+7. Is a matched document tracking procedure used?

18. Arc configuration status reports submitted on a regular basis?

1. Are software change approval forms used?

20. Does each required CM board meet on a regular schedule?

2l1. Is the configuration management office properly staffed?

2¢. Are EAM/MIS tecnnigques utilized for configuration status accounting?

23. Is software configuration authentication properly provided for?

24. Are provisions made for adequately numbering and identifying software
prodicts?

25. Are inter-relationships between software and hardware CM clearly
definea?

26. Does the company adequately provide for the assurance that approved
changes are implemented?

27. Does the configuration procedure adequately describe interface
management”

28. Does tne company exnibit evidence of an ongoing software configuration
control program working successfully on previous projects?

B. Soi'iware Quality Assurance/Software Quality Control

i. Does the company present a written SQA Policy?

2. Does the company present an SQA plan which they would app.y to this
project as sart of the CPDP?

3. Can tne company present evidence that their QA is working successfully
on other projects?

4. Does the SQA plan clearly delineate levels of authority and show key '
contact personnel?
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5. Does the company exniblit a Library Control Doctrine and/or Library
‘ops’ manual?

6. Are tne two types of required 2oftware library clearly distingulished?

7. Are Vaster Programs always ioitiated on new certified storage mecia?

8. Are 'workliog medla' kept separate from Master baseline filex?

3. Are library transaction records maintained?

0. Are library personpel qualifiad as librarians?

11. Does the company have a procedure for work certification?

12. Does the company present a written testing policy and doctrine for
apftwarea?

i3. Does the test engineer functlon as part of the deszign team?

14. Is the test engineer a 'trird party independent functionary' of the
SQA department working with the design %eam?

i5. Does the compauny have an ass.gned group which does software trend
analysig?

16. Does the company adhere to the 'Top Down' testing approach?

17. Does the comparv's formal review proness adecuately adcress the S/W
issues?

1. Is e same level of control (SQA) exerolsed over 'rmon-delivarable’ as
'adollveradble' SW?

C. Software Deve.opment

1. Are “he contractor's support software and tools (compilers, etec.)
adequate for this project?

2. Wili tne contractor give the Government full license for all support
of aoftware used?

3. Is tne coniractor's support software under Navy Configuration
Magagemeont?

4. Does the Contractor have a software 'specification writing'
dapzrtmert/civision?

5. Is zhe company experienced in writing Military S/V¥ spec. for embeddec
comnuters?

6. Is a qualified mathematician opaerating as part of the spec group?

7. Does the company advnchte the MIL-STD-L9C Type 'A' approach to
3pecitication writing?

8. Does the company propose to develop interface deaign specifications in
the initial specs?

9. Is the specification plan phase properly defined in the SDP proposal?

10. s the 'Top Down' approach to specification writing advocated
practiced?

1l. Is the design approach proposed a true Top Down Hierarchiczl
*approach'?

12. I3 a 'traee atructure! design proposed for the PDS?

12. Are iliegal design structuras propoged?

lu, Does the company utliiize the 'lead programmer team' princirle for
designing softwara?

15, Is the Lead Team Programmer assigned to write the Program Deaign
Specification?

16. Is *re Assistant Lead Team Programmer 23signed to w-~.ite the Data Bawe
Design?

7. Ta .he Lead Programmer fully qualifliec?

13, I3 “he taam cequ-tely ataffad to perform efficlently?
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Ly. I+ Lne Leam greater Lhan eignt persons?
26. Ic the Leam LOO sma.l?

2l. Are team cnanneiLs ol communicallc:.s auequate.y defined?

22. Is Leam memoer wor.-schedu.ing adequately defined and documentea?

2>. DCces Leamw aQcclrine cer'lue grocedures for updating and correcting team
aocuaentat Lo

24. 1t ine L2aq Programmer a part of the CCB?

2%. Does the team report to the proper ilevel of authority?

26. Dc=3 tead organization aacequately provide for work scheduling ana
aon.toriag.

27. Arc Cteda activities ana tunctlons properly coordlnated with the SGA
aivision?

25. Dees lae Lteam {or €acn team) nave Leam Operations manuals?

2¢. Do ceams operate coantinucusly on a numoer o scheduled projects?

20. Arc teamrs cnoseun and selectea as eachn project 1s developed?

5.. Does tne company prescribe a well formatted aancd definad project
notepcok?

. A€ Droject notebooks kept by the Lead Programmer?

LA LAY
[

7. D¢ software designers do thelr own coding ana keypuanching?

0. 1s codlog done by team members from a pool of coders, (not team
member s;?

39. Dces the company clearly iandicate that coding will begln at the proper
point io tne development cycle?

40. Does tne company call for use of PDL techniques?

47. I¢ the data base properly defined before module design beginsg?

42. Are cata base designs sufficiently complete before module design
beg.ns?

43. Are ali moaule designs submitted to the structured walk-through
process?

44, Are structurea walk-throughs adeguately utilized?

45, Will the countractor allow the Government to view tne structured
WwalK-Lhrou,n?

4o. Arc: mioutes kept of the structured walk-throughs?

47. Are user manuals developed concurreatly with svstem designs?

4g. Are test plans initiated concurrently with program designs?

49, Is the test engineer a member of the SQA department worklng with the
teaw?

3. Can the company show examples of project noteoooks?
$4. Are programumers notebooxs xept?
3. Cen the company show examples of 'prograamers' notebooks?
S0, Are menilal CA83KS pertormed by tne appropriate skiil levelis?

D, F-silities Evaluation

1. Dres the company own and manage thelr own computer facility?

2. Does the company use termlnals which tie into large facilities (not
company owned)?

3. Are working spaces for programmers adeguate?

4. Duas the company maintaln separate iibraries for documeants and
programs?

5. 1. ine soltware program library properly equlpped?

6. 1. the software library area air coaditioned?

T. Are liorary storage areas overfilied and poorly kept?
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2. Does the company maintaln a ready stock of 'fresh', i.e., certified,
wagnetie tapes, paper, etc.?

9. 1Is general security adequate?

0. Is library security adequate?

E. Previous Experience
1. Is this company experienced in developing Real Times App.icatiors
20ftware for embedded computers?

- Has thls companry had experlence with Government/Military cont-i 04?
3. Has the company developed sofiware utillizing MIL-S-5277¢7

F. 3tafiing

1. Is *the Program Management staffed with a Serior System Proi-z2mnins
Engincer?
. Are the lead programmers PHds and/or System Engineers:?
. Are the assistant lead programmers staffed by MA degrees [~ Computer
Scicnce and related fields with 5 or more years experlence?
1, 4re tha algoritbm programmers BA degrees witn 5 Or more yea~d

~. Are the programming language speciallsts eculvalent to BA Jegrees with
3 ¢r more years experience?

6. Does the test 2ngineer have a BA degree and 5 or more years exnerience?

7. Does the clerical help for the lead programming team reflect good
steaograpnic quality?

8. Are the librarian/library personnel qualified librariana?

9. Are Configuration Management Engineers qualified by a BA degree and 5
or Bor: years experlience (or equivalent)?

10. Are the SQA engineers experienced 1n QA and 1n software?

11. Are Lthe Speciflcations Writers MA or PhD level of educatirn with % or
mo e years experlience?

7. Is a senior Mcthematician (PhD) avallable as part of the socoiflcation

tean”

G. Management

1. Does the company present a written Project Management (PM) Plar as an
exauplLe?

2. 13 a project manager designated or proposed Lo be designated t-r thls
project?

3. Are names and telephone numbers of key people made avallabls through
the P¥ Plan?

. Is u ¢lear des2ription of ‘'workflow' presented in the Pro‘ect
Management Flan?

5. Ara project management review procedures specifled by tre =M Plan
adequater

6. Does the company project management plan indlcate that an sstablished
{ofornal review process 1s working in this company?

7. Are Yormal project reviews neld within the company as a matter of
pnley”

B Are orocegures fOr company reviews clearly srelled cut in oompany

At ae?
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9. I: a clear Work Breakdown Structure, matrixed to individual SOW tasks,
presented’

10. Can tne Work Breakdown Structure be adequately related to specific
cost ractors?

ti. I Worx Loaa hnaiysis cata collected and evaluated?

12. Does tne management have adequate tools for monitoring cost treonds?

13. Are milestoves clearly ldentified in the project managers plan?

i4. Iz a0 sssignment Plan Responsibility Matrix with correct time phase
relatlioasnip available and presented?

15. Iv tne project manager's relationship to other organizations cefined?

1t. 1s the end product deliverable specifically identified in the project
manageaent plan?

H. Subcontractor Control

1. Does the contractor plan to subcontract this project software?
2. Does the subcontractor present a written set of specifications and
3 tandards {or subcoantracting software?
3. Are these specifications and standards in compliance with MIL-S-527794A%?

I. _Liorary Change Control

1. Dces the company have a written set of Procedures for Library Change
Controi?

2. Are change pages on each document?

3. 1< a current catalog maintained of all project software documentation?

4. Does this catalog provide for current configuration change status?

5. Are minimum classified security requirements met?

5. Does tne library change control procedure clearly inter-relate with CM?

7. Is a strlageat control of computer baseline documentation evident?

8. Is a 'matchea document' raceipt coontrol procedure provided for all
changes?

9. Is gooa traceability apparent?

)

J. L.brary Securlty

l. Are library security measures written and explained?

2. Are all libraries designated as limited access areas?

3. Are access control points cesignatead?

L. Are library custodians named and designated?

5. D¢ library custodians nave the proper ievel of security clearance?
6. Is 2 library authorized access list maintaineg”

7. I. a Loy Maintained of all access to tne library area?

8. Are safes/safe doors, maintained?

9. I3 r'ire control adequate?

K. Dccument Library Facilities

1. Dces the company have a separate technical library?

2. W.ll a specific section of the technical library be dedicated to tnis
project?

3. Are 3storage areas ana shelves adequate?

4., 1Ic lighting adequate?

5. Are security safes available for classified material?

6. 1Is the library within reasonable proximity to the users?
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L. _Computer Library Facilities

1. Doas the compsny hava & computer program library?

2. Doas the zompary have adeguate 3torage facilitles for magnetic “aza
iz, etec.”

3. Are 'sale’ asraeas dasignated for master tape =storage?

4. Are fire protection facilitles adequate?

3. Are computer terminals avallable for off-line storage?

A. Are 'working media' kept separate and dlstinct from bhaselire tLanea?

-

7. 13 the llbrary within ~easonable proximity tn the working orc:’”

4,  Are 'scraton' tapes kedt 3eparate from worklng tapss and masnes Snpen-

T, Doen the liprary have ond magnetic ‘ape cieaning »7d reds -
L ties?
T3 the s*orage area alr corditloned with bhumidity tontrol?
L. If off-lirne stonAage! 13 wused, are the sawa guala.ty factors nrasent

foe e atorage T20100%y7

v. _Software Quali:iy Control Auditing

‘e Are written 307 Informal Auditing procedures presented?

. Are 3QC persornnel permitted %o review structured walk-throughs

3. Are regular SQC Audits made?

ve Is an 3720 Aucit Certl' ficatiorn Report Form availabdle?

Ze I8 FC zivan a full set of all project relevant Fo'iciles, “lang,
nes ard Procedurag?

v, Tioae SQT nave access to all relevant and required “iles ars recorce?
7. Doex SQC have an SQA Audit Stamp?

3. Do &all iles contein an SQC Audlt Record showing date and auditor?
. if = formal written procedurs available for formal 3(C Audi.g?

2. Are formal minutes ¢F audita kept 1n SQC/A Files?

3 Aro action Ltem’ s proverly flagged, and trackea?

>, Are 3Q0 membera pregent at all formal Technical Reviewe?

Y. ogme Formsl 3gendag pudllished in advance?

Lis Does nb routing rel_ect the proper nrganization sLructure?

N. Software Quality Assuracce Support Tools

1. Are "tools" descrlbed for performing "Operatlons Researcn" and
“3ycnems Analysis™ ot the performance cof software development groups?

2. Are techniques described which augment analysis of functioral snd
perfornance reguirements?

3, Are ",001ls" qescribed which augnrent analysis of functiona™ and
par ‘urnrnce requirenert a?

b Are aoftware coptimization teole avallanle and utili:ed?

5. fre tools and deocagures avallable which would verify spec.ficati~n
vraceabhiiicv?

4, Doex %he contracteor nave a “"Codling Conventions™ marual?

7. Are any or ai. of the above documents available for examiration?

8. Are tne manuva.a clted that are avallablie for examination cenlified by
~n 8QA Stamp?

2, Ia clear avidence avallable which would verlfy tnat the tro-la have
sraviavaly Cevelrned 20 are noemally utllized?

e e Y
L
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LS A0 LOGL L Llner Lhan Lncse @ment.oned in Lhis relerence section?
.+ Are Lne acdivional tools vaiid?
™

oL DL The OGA Support tocis descrioed adequately meet the regquirements
for 3QA swugort?

L aw e

C
»
<
)

I~ a wr..len ceértification procedurc made avai.able to the evaluator?
. Diw3 this proceaure reflect gooa SQA Policy?
. 1o Whe ceplilicalion procequre valid?
~. i Lhe certirication done by iandepenaent partiea?
S+ Are 002 ceértification standards ceveloped for each project?
5. I a Quality Certification Stamp utilized?

2. Testiog
L a2 Lesling policy wnicn 1s writtern ana explained, available to the

eva.zaLor’
2. vIop Jowa' testing practlced as a policy by tanls company?

AC st plana and procedures lnitiated duriung the specification phase?
Ar 1 cest plans and procedures routed to SQC for approval?

Y. Are Lde three types of testing properly ident.ified?
ar. provisions for countinuea updating of test pians and procedures

€t 5
re & O

.

“a R}

mace”
7. are all _ests uore Dy ladependent narties?
8. 1. nes¢ resuit feeaback reporting adequate?

4. W.o L 1048 ana reconrds be maintained by test personnel?
e Aru testing goals and objectives identified?
.+ Ar9Y gOO0A certirfication testing procedures astabllishea?
2. Lv Tinal certification tasting to be done by arn independent group?
-5 1. ™eQoriing of test records, test reports, and test results as
propozed - tnis coapany adequate?

L«. W .. codplete 3ystem tests be re-activated alter @ach trouble
corractiv

e L. TeeIt oo Aation

ce  Wo .. LrGuD.e reporcs Ce atl.iiveg”
2. & L all uroudiez found Le duly recordec 1n & groject 10pbOOK?
ze  w. .1 troubie reports De routed to SQC, ¢M, and otner relevant coampany

4. 1 Z00L 'eedvback reporting evideal la th.s aescriptions of thelr
cor.cy tor sofiware correctlve action?

[ T wWare desl, ners utliiZe trouble analys.s reports to 'upgrade'
the quall: - ol Lie tinal producu’

Av: Lpoulle 4nalysns reports to be submittea Lo peer appraisal via the

SLruclure . waLk=Laroughn?

. ace al' ECAs listed serially on aavelopmental .istings o compuier
Prog sms?

B 4re LrOGAD.e8 1O be reported Lo tne Configuretionn Management Group”

e Ar: troudie correcilions to be properly reflected in ECRs, ECPs and
ECAsg”?
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R. Product Evaluation

1. Does tne company present a written Product Deliverable Policy?

2. Does the company perform an internal functional Coanfiguratinn Audit of
the deliverable?

3. Does the company perform a Pnysical Configuration Audit of the
deilverable?

4. Does the company certify eacn program tape on new certifiecd medla?

%. Are finzl printed material subcoontracted to a commercial o inting
corpany?

. Are final printed materials done by a company owned printin-g facllity?

7. Are compleie baseline records malntained by the company for th: _egal
tize reoulremeot (7 years)?

3. Are firal printed material presented in quality bindings?

9. Are firal pricted material 1n a professiona’ bold face type (not
typewritten)?

12, Do final printed materials comply with the standards and
spenifications?

11. Do all final deliverable coples provide for a Quality Cert.ficatina
Stamab:

2. Does the company guarantee that deliverables made on this prcoiect will
mes’. tn@ company'ts nighest standards?

v
\
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sect.o, 7. Source Selectionn Evaluatioa poarc

T-+s  seview AFR 70-15 Source Selection Pclicy and Proceaures.
T7-2. Prep2re soltware/aaraware source selection criteria.
Y-y. Parliclipate in prepariug tne computer system detzil standards.
T-4. Review eacn offeror's proposal from a software viewpoint.

T-5. eview Lne CrD? suomittea w-ith the proposai.

7-8. Ausels eson proposal agalust tne stancards and oriteria previous.y
C3LBU. .80€L.

7=7. ¥il..ut the evaluation work sheats.

7-8.% Prepare ltem and Factor surmaries as appropriate.
7-G.% Pregare Clarificatioans/Deficleacies.

7-.0.% Prepare Polunts for Negotiatlons.

7-i..% Bva.uate response to Clari.fications/Deficiencies.
7-12.%* Prepare Final Item & Factor Summaries.

7-1%. Part.¢ipate in negot.ations.

7-its *rov.de debriefing inputs.

T~.5. Prov.de 3SE28 and SSAC report inputs.

7-1%t. Assist in 33EB briefings to SSAC and SSA.

#NOTE: Sowme procurements may vary Irom tals Lo a Gagree.
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Sexticn 8.  Computer Program Development Plan

8.1, ZRevliew CFDP Data Item Description (DI-5-206£7A4).
&-2. Peviewv other program CPDPs for appropriate DID modifications.

8.2, Z“pepare changes to the CPDP DID to be provided as backup to the CDTL.
-3
Tailor %o tals particular program. (See attacned model backup sheet)

.4, Tagure the CPDP meets requirerents in tne AFR 30C-14, Vol II, Ssevlon

3-%.

3-8, Tnsure the CPDP follows the guidelines set forth in ESD-TR-77-2(3%,
Joltausa Accuiaition Management Guidebook, Verificatlion, Para 2.3.°.

- . Trgur. thabt the CPDP 13 delivered with the proposal and omade part ' the

Qoy el
. T=aure that tne CPDP 18 put in the SOW and in tne ZDRL.

S.n. aUcw the Computer Program Development Plan Checklist, Figure T -£-0.
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Slg .re . .=5-.. Computer Program Developmen: Plar {CPUP) Guide,/Checklist

Jefisivion: The Computer Progrzia Development Plan (CPDP) is a document in
which the . .untractor degcr.oes his specific detailed plan for the management
anc cevelcoment of all ol the computer programs and associated documentation
that is acedea .or completion of the contract; this may include support
software such as simulations and analysis tcols, as well as operational
programs and automatic test equipment programs. (Source: DID DI-S-305674)

Genera.

i

{7 the contractor uses nis own format, 1s there a cross reference between
the CPUP and the items outlined in the DID (DI-S-305674) Paragraph 10.1?

i

2. ©Does lne CPu? show the prime contractor's organizational structure to
include hi: program office for the subject contract?

3. Apre a.. ol tae subcontractor's organizationa. respgonsibilities and
structural relationships to tne prime contractar's program office clearliy
idenwifiea”

w.  Jo=s Lo Contractor provide {for traceabllity controi from tne
A-Speciiicalion tarough tne C-Specification?

v

. 1Is tne 5GAP incorporated into the CPOP? the answer 1s yes, use the

5 If
SQAP checkiist, Figure II-9-%, in conjunction with this list.)

6. How are you using the CPDP to manage the development effort at both the
contractor and Government levels? How are you as a Government activity
tLracking tre software deveiopment using the CPDP provided by the contractor?
Are any of the management tracking functions delegated to the AFPRO or DCAS
offices”?

7. ZIs %ne L2DP current?

3. Are Ti¥ meetlngs (Technical Interchange Meetings, provided for in the CPDP?

3. are there any restrictions in rignts which may preciude delivery of
software maintenance Or other tools to the Government?

10. Are prozedures and criteria for determining software development progress
described?

11. Lo tne .<A procedures provide for the review of software documentation?
12. Are sys.em integration studies to be performecd?
i3. Lo the 4wA procecsures assure the conduct of design walk-througiia?

l4. Does the SQA program contain procedures to identify conflicting
requirementuy?

15. boes Lne test program include provisions to stress test computer equipment
and compute~ program configuration items?
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16. Is firmware treated as software?

17. Does the plan aliow for unscheduled audits?

18. Are formal qualification test(s) required to verify CPCI performance
again3t the development specifications?

Requirements Assessment Summary

19, Does this section show the contractor's understanding and assessment of
tnw completeness and clarity of:

2. Computer resource requirements

J. Defirition of the hardware and software configuration items and their
interfaces

2.  Current functional allocation
Sizing and timing analysis in order to meet reserve memory requiremerts

20. Is there a summary of high risk and uncertainty issues (i.e., techniczl,
cost, schedule)? 1

21. Does the contractor identify proprietary computer resources and other
uged-ag-is or modified-and~used computer resources to be used during the
concract including subcontracted resources?

22, Are there approaches with backup alternatives to minimize or cvercome the

risk «nd uncertainty issues?
23. Is the risk involving long-lead items and their status identified?

24. Are trade and optirization studies yet tc be conducted and their
relationship to the computer resources identified?

25. Is the rationale for the selection of the computer programming language(s)
if not specified or if different from that specified identified?

26. Are subcontract items and who will be performing the subcontract work

1
identified? .
Progaect Objectives

27. Are allccation functional requirements for each computer plan ¢learly
identified for each CPCI. Does their statement for each Computer Progranm
Configuration Item (CPCI), per MIL-STD-483 identify the pliarned allccation of
its *unctions and interfaces?

”8. For each CPCI are there budget goels for timing memory, interface, and |
channe!l capacity (including redefinition, when reqguired, basec on the
cortractor's approach) and margins for growth in “hese capacities “eth during
Cevria,ment and future operation?
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Zv. wre S0 urs suca as reliability, mainteinaniiity, testabiliity, efficiency,
portaoiliity, iateroperabiliiy, and other factors froa a8 technical approach
discussed?

AOr'K oei'ln..1o.

3J. Loe3 tie CPDP provide for a feasible work breakdown structure for
acconpiisning the developnment effort of the computer program deve.icpment
erfort? (hecommena a 3 level breakdown structure for tracking software
deve.opaent.)

31. Loes i plan i1aentify the necessary cevelopment steps such as analysis,
design, couilag, cneckout, integracion, test, acceptance deliivery for each CPCI
and ma or Lawpperiing computer resources and their relationship to the
contrac:or's Work Breakdown Structure (WBS) per MIL-STD-§81, including
requ.res woo deviations?

32. ire tas-c associated wiih support functions (such as documentation,
configurat: on management, data management, management reviews, software
qual.bty as:urance), ana their relationship to other contractual tasks
identified:”

33. .re tasasd involving integration and test cf CPCIs, including such factors
as separate test conligurations, system tests, and operational tests where
dapplicavie identifiea?

34. Are ma_or gevelopment steps for all identified Computer Program Components
(CPCs) in each CPCI, and alli elements of the required computer resources which
support tne product identified?

wor« Sched..e

39. icen tno plan provide a time schedule ¢f the work elements, based on the
contrac’ me.ler sonedule, indicating initiation, intermediate (e.g.,
avdi.d.i.277 o8 drait and {final coples for formal and informal documentation)
ana .oxnplet _on t.mes for ali CPCIs and time/performance critical Computer
Program Cocponents (CPCs) including formal and informal milestones, reviews,

auaiLts, Key ameetings, and documentation reieases?

ACLiViiy NeIworK

36, woes Lre contractor provide an Activity Network {e.x., PERT) compatible
with tne wcrx Scnedule of computer program development efforts?

37. are lnterdace activities (sucn as hardware development) addressed as part
of the Activity Network?

38. Are cricical paths or near critical path elements identified?
Organization

39. boes tre contractor provide for delineation o¢ the contractor's
organizatic-nal structures, authorities, responsibilities, interfaces, skill

requ.rements ana lines of communications necessary to manage and execute the
scheduied acilivitles Lo assure proper task completion?

e e e o s




HET Y Vs lume 7T Caspgavs, 1000
Lot Maoamanens
40. 2»¢ e relat onsnins between the contracter and independenr npr -~edund-n*
pepiricstion and Lalidation groups, other conirzotors, asubhiintract e o
prorosiom oagency. T Sopport agens anc tne uner . gency dersifs
K fra vey <wllled managers ang enplioyees idont ied by name!
Fe
A provice for allacation of facilities, -
AL auipments, and oither relevint rasourcens ag?f -
N ures, Woriv elamonts and senoedules?
4%, Ioew the contraotor igentify project-neculiar resources requlire: auven 9n
3 nyuracea hgrdware and ompu"nr o"(qrana. Govarnmant- furtiske . frome,
€7 L atn ehto !
Jces the 20ntractor identify items wniah may impact resources, :ueh af,
viak devsladment items, special security r~equirenments, 3uboont aetse
’ Tt
4 nregentation ¢f the methods o be used to cs~une cormratinil -ty
ot 3-s%eme with the intenced operatiornal pnysical facl i¢%-47
‘eering Standards
46, Joes tne contractor provide 2 definition or identification of scftwiv
“ractices a3 Lhey 20ply Lo each CFCI and compuiter resou-ce “;;?ﬁrﬁ
~1 the contractor identifyv vow these nracticzs will be malintaine’ or row
: ~ Wil e zazared’
{Zxztnlea of engineering prac neS‘ atandards, conven ntions, procecdures, &nd
ten for program design, structursg, diaplay ana luglce stendards,
nput/oatput standacds, gv'tr ines for program sub-divisisr, osding
tarnnigues, and prograrming languages, data Lasa standande anc other
A1 .cinlines affect-ng devalopuant)
. Dres the contracoor provide z definitiorn of the tpchDLque" usen for design
2 and control to assure completeness, valid ity traceability o
et teebanility ang oompllance with seandards ave praocti-ol et
17 Doez twe cantracteor{s) explain nis apuromen Lo nrelimirary and orit el
ety orayicya”
T, ac3 LA contractor define whal me means v design ovaluation Croohiniauaec
sron 7 taps Cieation of the purpose, zyuplicniion, arg val.dity of [we Lo
g \$.a., compuser resource support nraducts, sisulation,, »rote
wortigal medels, and orulabtions)?
S e 3 bhe Sort et om0 adentilucaticon ¢f veritication and va’l
e er o7 /i ane e they will ne agnalified and used uring v
“ S TOR T e TaTaks N Siid
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SZe .3 .ae.m a statement of Lne plan for defining wmarasing, contruliling, anc
reportiag 1. status of budgets on timing and mexmory, and technical interfaces
and intepiuce margins?  Are guidelines and checkpoints for insuring future
computer Jrogram Krewth capauility, modularity, and ease of modification

adegquately lientifiea?

celal.2d owign, coding, and Cneckout

33. Does i contractor provice a definitican of trne procedures, steps and
aocumen .3 a.gociated with detalied design, coding checkcut, review and
acceptence  C the individual moduies comprising CPCs anc CPCIs including the
furctions [ ~formed. the handling of the internal and external intzrfaces, the
control of narameters? (i.e., memory a.locations, execution time aliocations,
Channel rec..remént allocations, operating sequences, data base reguirements
and iles. recairements).

DY4. Lug, Trio coatractor identify computer srograns, equlpient and levices
requared t¢ 3upport system computer hardware ana to facilitate sof'tware
ir

cranges, siuqing diagnostic software for all computer resources?

55. Jocg tie contractor identify criteria and the mechanism for acceptance of
mocu.es for integration and test?

Deveicpment Test and Evaiuation

56. Joes trnz contractor proviae a presentation of the integration and test
philcsophy and approach for CPCs and CPCIs?

Z7. woe; the contractor explain how this philosophy is cpplied in the design
and scneduling, and now the approach leads to the Preliminary and Formal
Qualification Tests?

58. Does tre corteactor provide a definition of the interfaces anc
responsibil ties (such as training) among test groups and other project

part_cipantly

5%. 0es Ll Coatracior 8n0W tne resource and schedule impact of independent
verificaticn and valigation activities?

System Yeli and mvaiuation

6C. woes tre contractor explain procedures for the coorgination ard support of
C2CL. @nd tLaer computer resources during formal system testing (and during
GCperationa. Test and Svaluation as applicable)?

2i. Does ti : ¢nntractor include the necessary system training and transfer cf
Giid a3 pa:r. of tne gystem test and evaluation information?

Anomisy Corm ~oid

62. Lows £ : contractor exp.ain the methcds or system by whion corputer
softvare aromalies are detected and documented during all test anc evaluation?

v3. Joes L.. contrator give the methodologies of error correction and
configuratln control? Does he identify who is responsible for such
methodo oK. =37
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S4. Does the contractor expialn the data to be gathered to enable atzaesrient
of tne reliability of the computer resources, renort.ng periods, anl. o 2 ces,

and meghod to establishing when each anomaly (i.e., design, 2cding. tex.,
eto. ) waz detected and corrected?

Movoazemant Controls

6%. o2 the contractor explain the relationships between the manag~ient
oentoat g of tne CPDP and other applicable managemeni plans”  (i.e..
Tap ~a%ion Managemert, Security, and Systems Znginsering Managensat ion

€, nes ke contractor explain the meana and ceriteria for managerer

Lgenrent end cortrol of tne development nrocess?  (Ineluding subrontractoss ]
LLe., meohandams for initiating maragzement actions when status dlettter

v icn from plan, =zuch as resource reallocaticn, schedule slioples, oo

“vor sy, or performance degradation’.

Cnevtentation

“} Dne: the zonsractor provide any new software documentatiorn teoels o A
dezcription of tae contractor documentalion practices ineluding ternnijues
vt w@od for use on the subject contract?

68. Dces the contractor identify the specific documentation alternalive
the necessary changes to the content and format of the apecifiad duurs
requienents? (Include az a minimum a description N7 the equivalen vy
Serween the specitled documentation requirements ani the nropesad

a_ . ovnnnivefe)).
07, Voo the acniractor provide a deseription oP the procedures whlo7 vl L

.
w3sc ~c weep the informal documentation current

70. Dgea thie contractor provide a description of the approarn to caompuler
program in-_ine commenting?

Configuration Management

71. Does the contractor provide for the special aspects of computer softwire
contiguration management nct addressed in the cverall Configuratinn Manigoaent
D¢ iInclude tne organizaticnal placement, chanks. deviation, waiver
) atiﬁr and controi, internal oﬁginoew'ﬂr change hoard, conflyuravic.
toenttfcation, ocompater program lib-ary control, to.e controp or Mg Lo
an, }OﬁvdﬂL-'eraa‘e corputer nrograrc, She *-ondling o iate-face oo
fpcan the sargware ool the sofwwars of the svater, maintenance 27
i d verdent rmaster card/dascks/tapea/diske, cortrol of davelapmept veoralems o
rCs oard CPCH, handiing of source ana wiject _ode, 20 rol dver Lagt
F virorasenta, reiationship o programming stacdardes. and ~elaclonst o2
L;"v.r, ava.ity 2asurance fumntiona, .,

PR
e
o
s
C
'1
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Venaor/ ir'n Jompuler resources

72. Loes tre pian state the oroc.iures for qualifying and documenting tre
present adeyuacy and the adequacy for future use of vendor-supplied or GFE
computer pesources (narcwdare and software) and the means, such as testing, for
accomodatiny revision of vendor-supplied computer resources?

Support Recources for the Deployment Phase

73. uoes tie plan provide for the recommended support prilosopny and the
resource requirements for use after the FSED phase? Does this section of the
CFDP summarize or specifically reference the plan for the transfer of computer
rescurces including support software and tools to the appropriate Air Force

agencies?
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Figure 1I-8-2. Computer Program Development Plan Banlup Sheat-
BACKUP SHEETS

i Data Item DI-S=-305674
: Computer Program Development Plan

The contractor shall substitute the following for 30ox 10 of the DIL:

Deta
t

iled Requirements: The contrastor shall nrovide the following info-mation
 *he

format 3peciiied below:
TALLY CF CONTENTS

C¥TLS REFERENCE TABLES: The tables chall trace the delivered CPDD +rr tws: 2ata
L.em requirements definad In System Specification XXX and “he S.ate ant ~f
Werrns (SOW).

1.7 ORCANIZATIONS, SCHEDULES, AND RESOURCES
A. ORGANIZATIONS

(1) Show the prime contractor's organizational structure ta include
his program office for the subjiect contract.

{(2) Show all subcontractcr~'s organizational responsibilities and
structural relationship to the prime contractor's nrcyram offlice.

(3) Show the structure and relationships within the softwrre
developmrit orgarization. Deseribe the following area=:

(a) Thne specific responsibilities of each element 0 thn
aoftware develiopment organization.

(%) The number and allocation of personnel involved ip “ne
design, coding, testing, documentation, quality control and
maintenanca of ail project software. The descriition zhall
include Jjou titles, Job deseriptions, jobh respor.ibilities,
3kills required, and the relaticrsnips of earh | > onsiticn
to cthers In the software cevelopmnant orgarizatic n.

{c) The procedures for notifica“ion to the Principal
Contracting O°ficer (PCC) %ha“ wilil be applied crncerning
rerasnnel telng :ouwged intoe or r2raoved from Lhe  cop mming

cresctizationa’ structure.

—
fa
~

dow crganizational independence o~ Software Qual ty
fsqurance (3QA) personnal will b» achleved.
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B. SuisDULES

Proviuc a aetalled schecuie Doy the avai.ablility ol computer nardware ana
ror Lne deveiopment of scfteare. This scnedule will be a graphic
representat.on ot tae aetail aeveliopment wilestones, scheduled activities and
aeliverab.es. Liaicate on the scnedule the time allocated for the
Government s review of software related data submissicns. The scredule
snal:incluc 2 the time allocated for each phase of compuier progran deve_oprernt
{(e.g., ana.;sis, cesign, coling azd Checxout, etc.) by °“PCI. If {overnment
Ffurnisned Lquipment (GFE) i3 to be provided, indicate on the schewule when the
GFE will Du requirec.

C. DLLIVERABLES/DOCUMENTATION

(1, (a) Propose a schecule for developing computer program
documentation in preliminary, -aterirm and final versions.
“aclude in tne schedulie Government reviews and Techn.ca:
Interchange Meetings (TIMs) to ald 15 transiticning from
the preliminary documentation version.

{b, Describe a procedure to be used durirng the review period to
resolve the Government's tecnnical conceras.

(¢, Describe the software gocumentation approcch which will be
foliowed to meet or exceed thne requirementis of MIL-STD-u4g3
(USAF) for documentation of B5 and C5 specifications. If rew
software documentation tools or techaiques are to be emplcyed,
provide a description of these tools and techniques and expiain
any restriction in rights wnicn may precliude delivery of these
tools to the Government. Discuss how this documentation
approach will be consistent with the development approach in
providing ei'fective documentation of the software.

[ Jescribe the ~pproacn Lo computer in-line commeating® includ.ng
the time at wrnicn it 13 initially cccompiishea and tne plarn for
ma.ntenance. 1aclucde tecnniques for ideniifying changes
included 1in each re-compilation/re-assemb.y of each CPCI.

{¢{J Descrioce the procedure for mapping of functional requirements to
CPCIs.

NOTe. UInsire approaca is consistent with Paragraph 3.3.8 of Systen
Specificaticn in MIL-STD-483, Appendix VIII.

D. PrUGRESS MONITORING AND STATUS REPORTING

(1, Descrioe the procecures and criteria for determinung software
development progress.

{¢. Describve your approacn to soltware Jevelopumest Srogress
reporiing.

(.. veascribe your approaci Lo saentifying, reporting anc resolving
software deveiopment probiems.
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(4} Describe the methods and procedures for estimating collecting,
analyzing, monitoring and revorting t=e sizing anc ti~ng of
Crlis.

{(5) Describe the conduct of all internal project reviews.

E. CONTRACTOR's FACILITIES AND HARDWARE

(1) Describe the software development and maintenance fac.lities %o ?
be used in the development, testing, and maintenznre -7 ¢ o
computer orograms.

s

(2) Identify all computer configurations ncluding peripherals.
tate assoclated dellivery dates.

(3) icentify all testing resources to be used to subpori computer
program development and testing.

(%) Identify all software tools that are planned for use -n t=e |
development of the computer programs. Indicate whether tools(s)
are deliverable or non-deliverable and, provide a rationale wWhy
the development tool(s) are not deliverable, if applicable.

List any restrictions in data rights for the software tools.

2.0 SOFTWARE DEVELOPMENT AND TESTING METHQDOLOGY

For each of the software development and testing methodologles discussed
below, “he contractor shall identify whether he has past experienca ‘n -~he usge
of tnis methcdologyv. The contractor shall distinguish between exi-iing
capzbhilitiee and those 2apabilities nct yet developed whieh will be used con g |

L1 nubpect contract.
A. GENERAL REQUIREMENTS

(1) 1Identify the proposed programming language and provide a
rationale for its cholce. If mcre than one language :8 proposed i
(e.g., aszembly language is proposed for some subsegments), L
provide a rationale for the use of each additional language. ;

Describe your approach to analyzing system requirements and
deriving the detailed functional requirements.

Describe any teshniques/tools for allncaticn of reguirensiis to
hardware/software.

Describe your approach €or DOD security level rcontrole :
methoda of implementing and maintaining ADP security 1l
unique security problems or planned installaticn securl
requirements.
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b. vCuIGN

(&)

(3

(4)

Insure the ugs ~I vop-down design methodology to be used :n utne
design end iwmplementation of the system. Describe any efiect
toat the choice of language(s) will have on the proposed
zetnodology.

Describe now the proposed computer programming language conrorms
to the propose¢ methodology. if an automated trans.ction fool
#4111l be empioyed to achieve this conformity, desceribz the tool
and ¢ny data rights restrictions which may appiy.

Descrive your approuch to data base design and implementa.ion.
A.50 describe how data base compatibility wiil be meintaired
oetween HOLs and assembly language programs, if both are used.

Describe your approach to conducting Preliminary Design Reviews
(PDRs). 1If iancremental PDRs are proposed, describe how they
wiil be accomplished.

Describe your approach to conducting Critical Design Reviews
(CDRs). If incremental CDRs are proposed, describe how they
will pe accompiished.

Seserioe your plan Tor éensuring modularity and ease of
mocification. 150 inciude a description of the plan for
controlling computer program growth, to keep it within any
imposed limits.

AND DEBUG

Descripe your approach to coding and deougging the software.

Describe any progress moaitoring/reviews.

Descrive any software development libraries to be enployea.

D. DLVELOPMENT TESTING

(3}

[

—~

Describe your approach to unit level code testing.

Jrscribe the extent of in-plant testing including test glanning,
methods, documentation and reporting. The general procedures
for reporting, monitoring and resolving program errors and

deficiencies discovered during in-plant test should also be
described.

Descrioe the proposed mechod for insuring computer program test
and evaluation (CPT&E) testing and verification.
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3.0 SOFTWARE MANAGEMENT AND CONTROL

A.

B.

C.

D.

DESIGN AND DEVELOPMENT CONTROLS

Describe your Programming Support Library (PSL).

CONFIGURATION MANAGEMENT

(1) Describe facilities and procedures to be used to maintain
configuration control, per MIL-STD-483 (USAF), during the
software development to include error correction control during
integration and test, as well as development.

(2) Describe facilities and procedures for configuration management
to be used after first system acceptance, if applicable, per
MIL-STD-~-483 (USAF).

MAINTENANCE

(1) Describe methods for in-plant and on-site maintenance of
software and documentation.

(2} Describe the maintenance approach for all vendor supplied
off-the-shelf software (operating systems and utility services).

SOFTWARE QUALITY ASSURANCE

Describe your Software Quality Assurance (SQA) Program.

USE SQAP CHECKLIST II-9-3.
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Section Y - Software Quality Assurance

1-.. Review MIL-5-52779A, Software Quality Assurance Program Requirements.

l-¢. Review MIL-HDBK-334, Evaluation of a Contractor's Software Quality
Assurance Program.

1-3. HMeview MIL-STD-1u7Y (NAVY), Weapon System Software Development. (If
MIL=-STD-1679 is used, care must be taken to avoid conflict with other contracr
requirements and MIL-Specs/STbs.)

1-4. Review the Memorandum of Agreement/Letter of Delegation Checklist,
Figure 1I1-9-1.

1-5. HReview tne Software Quality Assurance Self-Inspection Checklist, Figure
[1-G=<.

l-t. Keview the 3CA P.an Che’klist, Figure II-9-3.

1-7. Review ESDP T4-1, Guidance for Applying MIL-S-52773A.
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Figure il-49=l1. Memorandum of Agreement/letter of Delecation
Checklist (MOA/LUD)

Below is a list of possible items for incornaration into apn MGA »r L0
Tnis list shculd e tzilored to individual rontract/prosram needo e
individual CAO capabiiities. tor example, nrcorams with ~riti L o hiloheria,
software,/ firmware development would certainly require mope  taoaiye
mor.itoring than those with validated off-trne-shelf aftwnre. The poogest Sow
proposal package .and refereaced applicunle document: snaald b reyviewsd orior

to selecting items from the list. Oblivation of the 2ontrast e fo 2orront
deficiencies as a result of CAD wmonitori.g activities Wwill wvary dopeniing o
contractual requirements.

Any resulting list of items should be negotiated petwean the prowram
office and the CAO to assure sufficiency of monitoring activities anig
availability of CAO resources to perform “he functions.

a. 1If provisions of MIL-85-52779A are on _contrac: (applicable paragrapt Ueam
MIL-8-52779A)

(1) Use MlL-HDBK-334 as guidance to monitor tor compliance with
MIL-S-5¢779A regquirenents. (Para 1.1)

(¢) Review SQA Plan and Procedures for compliance witn M! _-5-t 27744 (as
tailored, if applicahle). (Para 3.1)

(3) Assess the contractor's organization and review position descriptions
to assure personnel have authority and responsihility to perfarm SyA
functions.( Para 3.1)

(4) Audit the SOA organization to verify QA audit reports are being
written and presented to management. (Para 3.c/.b)

(5, Heview tnols, techriiques, and methodologies (TTM) to assure they are
bteing used as intended (described in the SQA Plan anu Computer Program
Vevelopment Plan). Verify TIMs are validated, vffective, and accurate. (Para
¢ V1)

{t} Monitor for compliance with procedures on use of tools, techniugues
and methodologires. Audit records and results of ITM to assure feedbay Lo
contractor (A functions. (Paras 3.2.1 and 3.¢.b)

(7) dHeview programming standards and conventions 49 assure camplsarce
with contractual requirements and internal procedures. Audit coding fop
compliance with programming standards and conventicns. Audit tailoring of
Lhese stangards and conventivns for indivisual progrins to assure ! low-down of
recqu:1ements andd authority ©or changes. (Para 3.0.4.

(8)  Audit design documentation for proper reviews, includine conduct of
internal design reviews, prior to subtmitt:il to She Sovernment.  Audis
irdecendent internal reviows of design documents,  (Para )
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{4, asudlit for traceatility between software requirements and software
jesign aocuments. {(Para 3.2.2)

{iU) Monitor for progress on tasks as describea by project schedules; key
2o sof'tware development scnedule. HKeport variances as they happen but no less
requently tnan monthly. (Para 3.2.3)

(i.) heview desigl documents for compliance with Contract Data
Rejuirewsnts List (CDHL) and Lata Item Description (DID) format. Assure
roncurrent development of contract data/documentation with development of
software. (Para 6.2.2)

(1s) Monitor existence and compliance with configuration control
procedures for design documentation. (Para 3.2.7)

(13) Audit design documentation, data dictionary (if available), and
source listings to verify that naming conventions (as described in the
computer Program Development Plan (CPDP) and internal procedures) are being
followed. (Paras 3.2.2 and 3.2.4)

{14) Assure design requirements as delineated in the Statement of Work
(30W) and A-Spec (usually Paragrapb 3.3.8) are being followed e.g., top down,
modular, commenting conventions. (Para 1.3)

(15) Monitor the configuration management of patches and assure
replacement (incorporation) prior to delivery. Assure the contractor is aware
of the ground rules for patches. (Para 3.2.9.d)

(lo) Monitor for compliance with program support library procedures
(internal and those in CPDP). Assure versions are safeguarded, identified,
and accurate. (Para 3.2.5)

(17) Audit for contractor SQA participation in informal and formal reviews
and audits. Verify follow up action taken on items resulting from reviews and
audits. (Para 3.<.6)

(18) Monitor the contractors compliance with the Configuration Management
Plan and CM control procedures for software products. (Para 3.2.7)

(19) Review Configuration Management Audits and determine if corrective
antion is identified, adequate, and implemented. (Para 3.2.7)

(7)) Assure test plans and procedures are internally reviewed prior to
submittal to guvernment. Heview for compliance with DID format. Para 3.2.8.b)

(21l) Witness/monitor all formal software tests (PQTs, FQTs), integration
and systems testing. Sample informal testing to assess progress and

2ompliance with internal procedures. (Para 3.2.8)

(¢c) Heview test reports to certify accuracy of formal test resuits.
(Para s.Z2.8.t)
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(23) Audit software trouble reports to assure coordination with prcper
organizations, ranked according to severity, adequately descrined, anc
properly resoluted. Review documentation of "fix", if applicable, as wel! as,
results of retesting. Examine extent of retesting to determine adequacy.
(Para 3.2.9)

(24) ldentify recurring problems and rates of open/closed software trouble
reports and identify trends. (Paras 3.2.9.c and 3.2.9.4)

(25) Review contractor retest decisions to verify that all affected code
was evaluated/retested. (Para 3.2.9.e)

(20) Audit deliverable code for matching, verified against, tne master.
(Para 3.2.7)

(27} Monitor the contractor's method for identifying critica.
software/firmware for subcontractors. {(Para 3.3.)

(%) Audit tailoring and flow-down of software/firmware reguirements tc
sutcontractors. (Paras 3.3 and b.2.l.¢)

(<9} Monitor contractor's system for assuring subcontractor
organization/personnel are qualified for performance of SQA functions. (Para
3.3)

(30) Audit the contractor's system for compliance with the SUA Plan.
(Para 3.1)

(31) Audit contractor's compliance with internal computer software
policies and procedures. (Para 3.1)

(32) Review contractor's selection of support software ani computer
hardware to assure Govcernment acceptability is established prior ta their

use. (Para 3.2.8)

b. MIL-STD-1679 Specific Requirements (Paragrapns 5.8-5.10).

(1) Audit software trouble reports to assure they are prioritized by
severity as required oy Para 5.8.5.2 and categoriczed properly in accordance
with 5.8.5.1.

(2) Audit modules for completion of a code walk through prior to module
testing. (5.8.1)

(3) Witness/monitor critical module tests (identify in the MOA/LOD).
(5.8.1)

(b) Witness/monitor critical subprogram tests (identify in the MCA ‘LOD).
(5.8.2)

(5) Witness/monitor all program performance tests. (5.8.3

(6) Witness/monitor all systems integration testa. (%.8.4)
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(7) Audit tne contractor QA organization for participation in design
reviews and design walk-throughs and following up on action items. (5.9.1.%)

(8) Audit testing to assure that the software used is the current
approved version. (5.10.2.2)

(9)  suait test program operation (5.10.2.4), duration (5.10.2.%), input
lata (5. .0.0; and stress (5.10.2.7) for compliance.

(10) Auqit testing to assure conduct in the proper testing environment (in
accordance witn Paragrapnhs 5.10.2.1, 5.10.2.8 and 5.10.2.9).

(1l) Audit retesting for conduct in accordance with Paragrapns 5.10.2.10
and 5.10.3.

(12) Audit error (Para 5.10.3.1) and patch limits (Para 5.10.3.2) to
assure they are within requirements.

c. Miscellaneous:

(1) Use ESL-TR-82-145 software quality metrics handbook, to provide an
assessment of the software for critical CPCIs (PO/CAS must identify).

(2) Use ESD-TR-80-115, Vol I, II to help monitor the sizing and timing
analysis reports. rlag borderline and discrepancies in meeting contractual
requirements, significant growth since last analysis should be reported.
Audit for reserve growtn capability.

(3) Audit software development folders (for compliance with CPDP) to
assure proper contents and updating of material.

(4) Monitor recording and reporting of work breakdown system cost data
and audit the data for accuracy.

(5) Monitor changes (growth) in number of lines of executable code
compared to estimates at time of CDR. Ascertain from Lhe contractor the
impact of these changes on cost and/or schedule. Report code growth and
impact to the buying office.

(b) Audit for compliance with DODI 5000.31, 5000.5X and AF directives on
the use of High Order lLanguages (HCLs) and Instruction Set Architectures
(ISAs).

(/) Monitor software and documentation to identify proprietary products
used anywhere in the development process. Report items to the buying office
which are incorrectly identified as proprietary in accordance with the
contract.

(8) Monitor processes used to assure concurrent review/approval of
interrelated hardware and software eilements of a system.

(9) Monitor the contractor's use of structured programming technigues.

(1U) Assess the contractor's readiness for acheduled reviews and audits
and provide timely input to the program office.
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: {11) Assure contractor has identified ail support software tools arnd
verified that each tool's data rights designation is in accordance witn the

contract's data rights clauses.
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P Cael et
Foowure =i . Sent INSPECTION CHECKLIST - SOFTWARE QUALITY ASSURANCE
Tr CIheChunATe UF ENGINEERING & TEST JANUARY 1982
RN ISP AtH JUU-14 MIL-S-5277¢4
e U AESUR Th=1 MIL=37T0=-1079
Mil=tiube =<3k Ark Th-=1 MIL-STL=-4G0
~ MIL=-STL-4#4
-. o rrogrdl JUPLee sottwdre Juallly Assurance Managemen:t
4. L& Someche witnin tne prosram offine (10 designated as heing the
Py Lnoividua. responsivlie for Software wuality assurance (SQA)Y
. [EN responsitiiitien lne.uded in jouL description for either Qk
LerEOLLe L TR LombLter PR3 OUrce personnel’
e e wn zovereg o ynoany ot tne PU's aperating instructions?
DLt Lnalviluals responsibie for Sweh nave any hackground or training
Cwaree Lnogererall L SQh specifically’

I Looowh liolaaed 1rn oany ongoing training programs for appropriate Pu

ccre=gnriract Sol'tware Juallity Assurance

. Has all program managemernt and po.licy direction been reviewed with

v any SJde regqulremernts been incorporated into the PMP?  Were they
: : 3 ion with other software related functions of the PC7?

C . wWas Mio-n--e¢77ya, and/or tne quali
Mii-oiv=1074 1nvoked for tnis contract? 1
Lailored?

ty assurance portions of
{ 80, how were the requirements

+

1. is tnere a specific procedure to assure SVA requirements have been
incorporated into the contract or RFP (specifications, SUW, reqguired reports
O Cuh., eto.

2. Are tnerc QA evaluation criteria establisned for use ir source
seLection?

. i5 anyone spec:itfiically responsible for 5CA considerations during
precantractual activities such as acquisition strategy panels, source
J *in evaluation, work statement reviews, pre-award surveys, etc?

s. 0 firaware treated az software?

.  hAre nigh- cder Janguake requirements of DODI 500G, 30 and AFF 2300-14,
Voo 1i, ArSC Sup ., met or have appropriate waivers been obtained?
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3. Early Stage-Contract QA Planning/Action

a. Is SQA covered in any Memorandum of Agreement (MUA) or Quality Assurance
Letter of Instruction (QALI)?

b. Has the ability of the CAU to monitor SQA activities of the contractor Leaen
reviewad? Is required training or hiring being done?

c. Have the contractors plans/procedures been reviewed to assure
implementation of SUA requirements?

d. Have SQA requirements been imposed on subcontractors?

e. Has the ability of the contractor to monitor any necessary sut-contractior
SQA activities been verified?

4, Contract Performance and Contract Monitoring

a. Have specific SQA considerations been included in the topics to ue covered
at reviews and audits (SDR, PDR, CDR, FCA, PCA) or have any SQA specific reviews
been planned or accomplished?

b. Do SQA personnel participate in formal reviews and audits (SDk, PDR, CJDH,
FCA, PCA)?

c. Do the CAO and the PO monitor the status of software proulem/trounle
reports and software-related ECP's?

d. Is there a specific method for monitoring overall effectiveness of tne
contractor's SQA program/efforts?

e. Are tnere documented procedures by which PO SQA personnel can review 2nd
discuss software deficiencies with the CAO0?

f. Are there documented procedures for requiring the contractor to correct
software deficiencies?

g. Wnhat actions are taken by PO SQA personnel to assure the contractor is
pursuing adequate corrective action with respect to software?

n. Are SQA personnei assisting the CRWG and the planned support organiation
(AFLC or using command) in developing SQA requirements to be met after rrogram
managewent responsibility transfer (PMRT)?

i. Have appropriate SQA requirements been included in the CRISF by *“ne “RWG?

3. Are SQA personnel involved in the QA assessments {or major programs “oat
are required by AFR T4-1 and AFSCR T74-17

k. Is someone in the PO designated as being responsible for reviewing
a

verification/testing cross-reference listings for software to assure the contractor
will test all software requirements appropriately?
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.. are ovh personne. involved in reviewing test procedures?

m. Do SQA personnel participate in formal testing (qualification testing,
0T&E, LuTa&k)?

. Are SQh personnel involved in reviewing software documentation
(spectiications, manuals, listings, ete.) for compliance and/or acceptance purposes?

o.  Are tnere provisions for government access to software-related data and
infurmation used oy the contractor during development?
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Figure " .9-3, Software Quality Assurance Plan (SQAP)

Checklist
Definition: Tne SQAP descrives the Software Quality Assurance (SUA) Program
SF;GRIZSEYon and prcocedures of tne contractor Lo assure that software
delivered under the contract complies with tLhe requirements of tne countract.
The SUAP shall be directed toward the design and production of software Lhat
is reliallie, maintainztle, and functional. 7This SUAP is designed 14w
DI-E-3521, The SQAP can be incorporated in the CPDP and is reguiread as &
proposal document.

1. Dues the SQLP plan identify the orrvzunivational element!s) respousitle
for various software quality efforts to be accomplished?

2. Uo the software quality persounel perferuing the neceséary functions
have sufficient authority, responsibility, and freedom of action to evaluate
software design and product activities, and t. initiate and/or recommensd
changes?

3. Do the duties to be performed py ine software quality gpersannel have
spe~ific documented definitions?

4, Dees tne SQibP reflect all software deve-lopment informztion or is 1t
clearly cross-referernced to other conlractual documantation? s such
information clearly referenced by title, source, and paragraph number? Is
there a cross-relerence table which snall clearly indicate the correspondence
between this plan’s paragraph organization ang the requirements of the format
i accordance with DI-R-352¢1 or other apprevec [ID?

1

5. 1s the scope of the SQA plan proviusd and are all development
policies, procedures, and products subject to the provisions of the plan
gescrihed?

b. Are tne ovurectives of Lhe 5CA Fian an?d the goals of the SQA efforts
stated using software development milestones and visible indicators?

7. 1s there a list of applicable staniards. and specifications to be
folivwed?

t. Uoes the contractor identify the tools, techniques, methodologies, and
records that shall be eamployed 1in the performance of work which will support
Suhk objectives and goals, and describe how their use will augment or satisfy
the requirements of MIL-S-52779A7

Y. Dboes the plan reference or document the policies, practices, and
procedures by which design documentation is reviewed Lo evaluate design logic,

fuifillwent of requirements, completeness, and compliance with specific
standards?

10. J& it noted that design shall be sub)ected to independent review prior
to its reiease for coding?
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1l1. Do¢3 the plan reference or document the contractor's policies,
practices and procedures for normally approving or certifying the description,
authorization, and completion of work performed under the contract?

12. Does the plan provide for effactive monitoring to assure compliance
with these procedurea?

13. Does the plan reference or document the contractor's policies,
practices, and procedures for the controlling and handling of source code and
object code and related data in thelr various forms and versions, from the
time of their initial approval or acceptance until they have been incorporated
into the final media? (The objective of these controls is to ensure that
different computer program versions are accurately ldentified and documented,
that no unautnorized modifications are mads, that all approved mocdifications
are proper.y incorporated, and that software submitted for testing is the
correct version).

14, Does the plan reference the documentation standards and programming
conventions and practices to be used for all software referenced or documented
‘ in tne plar? ’

15. Does the plan reference a library procedure or are they incorporated
within the plan?

16. Doca the plan reference or document the contractor's policies,
practices, and procedures for preparation and execution of formal and in-house
reviews and audits, for estanlisaing the traceabdbilicy of initidal contract
requira2cents through the successive baselines, and for ensuring that the
reviews and audits are coaducted in accordance with the prescribed policies,
practices, and procedures?

17. Is the schedule for reviews and audits referenced, or stated as in
attacnment to the plan?

18. Dows tine plan specxify the relatlonshipns betwean the SQA and (CM)
Configuration Management prograams and reference or docureat the policles,

sractices, and procedures for assuriang that the objectives of the CM program
are belng attained?

19. Does tne plan refereace or document policies, praztizes, and
procedures {or assuring the acaomplishment of the followling:

a. Deslgn of software to allow the complete testing of all programs
and subprograms.

b. Review of test requirements and criteria for adegquacy,
feasivility, and traceabllity and satisfaction of requirements.

¢. Review of test plans, poilcies, praztices, procedurss, and
Specifications for compliance with contractor and contractual requireaents and
Lo insure that all authorized and only authorized chirg23 are impleamented.
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¢, Verification that tests are conducted in accordance with approved
test pians and procedures.

¢. Certification that test results are the actual findings of the

e HReview and certification of test reports.

>« Ensuring that test related media and documentation are maintained
to allow repeatability of tests. 1

h. frscring trat support software and computer hardware to be used to
develcp ind test software and hardware under the contract are acceptable to
the Goveooente.

20. boes the plan reference or document policles, practices, and
pross“ares which assure the prompt detection, documentation, and correction of
woftwire problems and ceficiencies? Do the procedures include:

:+ Documenting and reporting problems and defliciencies to appropriate
mancgelert levels.

. Anaiysis of data and examinatjion of problem and deficiency reports
to deterrine their extent and causes.

c. PReview of cerrective measures to insure that problems ard
deficiencles have been resolved anc correctly raflected In the appropriate
CucuTe LS.

¢. Apaiysis of trends in performance of work to prevent the
development ¢f noncorpiiant products.

e. Analysis or review as otherwise provided for in the contract.

21. Does the plan reference or document the policies, practices, and
rocedtures to assure that all softwzre acquired from subcontractors conform to
rpiicable requirements of the contract?

p




HELPS, Volume II, Revision 1

1 December 1983
Contract Manageament

Figure II-9-4, GUIDANCE FOR APPLYING MIL-S-52779A

Tne following pages provide guidance for applying and tailoring Mil-S-52779A,
Software Quality Assurance Program Requirements, to contracts. The first page
presents guidance for cnoosing which paragraphs of the MIL-S apply to
non-deliverable software. The pages following it give a suggested Statement
of Work (SOW) paragraph and "applicable documents™ tatloring guide for the SOW.

Close examination of the tailloring will also reveal that some requirements of
tne MIL-S nave been expanded to give a more comprenensive SQA program. An
example of this is the tailoring of paragraph 3.2.4, Documentation, to require
the contractor's SQA to review internal software development documentation,

sucn as progranmer notebooks, and all deliverable software-related
documentation.

In using this gulde, do not forget tnat it is only a guide and must be applied
judiciously to meet the requirements of a given system acquisition while
glving the gLovernment tne maximum cost-effective contractor SQA program.
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GUIDANCE FOR APPLYING MIL-S-52779A TO NON-DELIVERABLE SOFTWARE

For the purposes of applying MIL-S-52779A to non-deliverable software, it is
necessary to categorize this software into two classifications:

1. Test software. Automated Test System (ATS) and Computer Aided Inspection
used to accept or test CPCI/CI, total system, subsystem, or lower, whether
used for in-process testing or final acceptance. Suggested minimum applicable
paragraphs of MIL-S-52779A are: Sections 1 & 2, Paragraphs 3.1, 3.2, 3.2.1,
3.2.2, 3.2.4, 3.2.5, 3.2.7, 3.2.8, 3.2.9, and 3.3 and Section 4.

2. Other non-deliverable software. This includes such software as support
tools (e.g. simulators, emulators, test case generators, code auditors, ete.),
computer aided design (CAD) software used to design or support the design of
software or equipment (e.g. automated drawings, design analysis tools,
modeling tools, digitizers, data base design aids, etc.), computer aided
manufacturing {(CAM) software and software to control robotics and numerical
control processes. Suggested minimum applicable paragraphs of MIL-S-54277qA
are: Sections 1 & 2 and Paragraphs 3.2, 3.2.1, 3.2.5, 3.2.7, 3.2.9, and 3.3.

This may be represented tabularly as follows:

Other Non-
MIL-5-52779A Test Software Deliverable Software
Sect 1 & 2 X X
Para 3.1 X
Para 3.2 X X
Para 3.2.1  x x
Para 3.2.2 X
Para 3.2.3
bara 3.2.4 x T
Para 3.2.5 X X
Para 3.2.b
bara 3.2.7 x x
Para 3.2.8 X
Para 3.¢.9 X X
bara 3.5 < T <
Ject U X
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* nis sample ailds in composing the sStatement of Work ana is intended to serve *
*4s5 guldance in tailoring MIL-S-52779A, Software Quality Assurance Program *
*iequirements. 1t may be included in either the Quality Assurance or the *
*software Levelopment task of tne Statement of Work, as appropriate, or it may*
*,e a "stand-alone" task. It is doubtful that all of the model SOW would be *
*isec on any one contract. Care should ve used in choosing only those para- #

*srapns that the program office feels are necessary. *
# # & £ # # F X £ K % R # XA R BERRRERENRRERE AL R RE RN ER AR RN

X.X.%. Software Juality Assurance. Tne contractor shall plan, develop, and
tmp.ement a comprenensive software quality assurance (SQA) progzam IAW
MILes-527734 and tne following additional tasks. This program shall be
impilemented through independent audit, review, and surveillance activity and
farma. acceptance of software developed under contract. An SQA plan shall be
Wriotten to document all aspects of the 3QA program and updates to the SQA plan
wil. maae as required. The SQA Plan will be delivered 1AW the CDRL. All
procedures and dass relevant to the implementatior of the SQA program shall be
avillacie tor government review.

TLA A.t.e  Seh Policies and Procedures. The SQA program shall include
implementation of written policies, practices and procedures to assure that
software meets al. contract requirements. These documents shall pe available

tor review Ly government personnel.

XeXetoc. ooftware wh Program Hequirements. The SQA program snall address tne
following reguirements.

Z.K.X./.1. JQools, Techniques, and Methodologies. The contractor shall review
a.. tools, tecnniques, and methodologies prior to use for the design,
deve.pment., testing or quality assurance of any software. The review shall
e for comp.eteness, adequacy, evidence of validation, applicability, and
adnerence tr good software design/development practices as required by this
conutract and in~house standards. Any deficiencies shall be recorded and
srousnt to tne attentior of tne software development and project managers and
promptly corrected

XeXonodsds Computer Program bLesign and Code. The contractor snall conduct
lnorementa. reviews of the design and design documentation starting at the
ear.iest point in tne design process. The review process shall include but
net ve limited to the following:

AeasXos.o. 1 Preliminary Design Phase.

A, heview the overal. software system configuration to determine whether
computer program configuration item (CPCi) and computer program component
{UPU) oreaxkdown is appropriate and logical considering the major functions of
Lne system,

. heview the _omputer Program bLevelopment Specification for completeness
»nt purpose and description. Verify that peformance, design, memory, timing,
interface, human performance, and data base requirements have been
Atcompiished.

84

i
I

e ——




HELPS, Volume 1I, Revision 1 Lo becemuer D an«
Contract Management

3 ¢c. Review allocation of Computer Program Levelopment Specification
f requirements to CPC's and verify traceability down to the module lev=l.

d. Review the Verification Cross-Reference Matrix of tne Computer :roJZram
Development Specification to assure that all regquirements are tested and that
the verification method is appropriate.

e. Review Preliminary Design Heview (PDR) data and attend PDH. ldentify
deficiencies and follow-up on corrective action %o assure appropriatensss ino
implementation of resolution.

X.X.X.2.2.2. DLetailed Design Phase.

a. Accomplish the items of paragraph X.X.X.2.Z.1 except for sutparagricn
d and e. Substitute preliminary "Computer Program Product Specification™ £ »r
"Computer Program Development Specification” and "Critica. Design leview"
(CDR) for "PDR."

b. Review the test approach and methodology. Verify that test plarns are .
comprehensive by insuring that all specification requirements will be !
verified. Verify the adequacy of acceptance criteria. HKeview tne Test
Plan/Procedure Cross Reference Index of the Computer Program Product
Specification for completeness and adequacy.

¢c. The contractor shall review subsequent releases of design
specifications for completeness and traceability (as described above in
X.X.Xs2.2.1 b and ¢ for computer program specifications).

X.X.X.2.2.3. Coding. Programming standards and conventions shall ve
documented and available for review by the government personnel. Contractor
shall systematically sample and examine coding to ensure compliance with
requirements, design and programming standards and conventions. Deficiencies
shall be brought to the attention of the appropriate level of management,
corrected, and tracked IAW MIL-S-527794, paragraph 5.2.9.

X.X.X.2.3. Work Certification. Contractor snall monitor the procequres for
formally approving or certifying the description, authorization, and
completion of work performed under this contract ard assure compliance with
these procedures.

X.X.X.2.4, Documentation.

Contractor snall assure review of all software-related documentaticn Lo 3szsure i
compliance with all requirements of the contract and applicable in-touse '
standards.

X X X ol Software Development Documentation. <Contractor SoA shal.
periodically audit software development documentatior Ln Assure complianc.

with applicable 1n-nouse standards and procedures. rrs gl snall e ade
4z 3 @inimum: assurance of proper design and test dn‘a, necessary oy, - L
maintenance of status 1ogs (for history, changes, and oron emsi, o rved .
vronlem reports, and prokrammer notebooks, nit developmen® o ters v
Pocumeatal b St e Lo gne,
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Setekeloues beliverdatie Documentation. o addition to the specification

~eview reguirement:s of paragraph X.X.X.Z.2, the contractor snal. assure review
2 al. teliverable sottware related documents for compliance with contractua’l
regqulrements and applicable in-house standards and procedures. Examples of
software-related documents are specifications, data-base design documents,
terlace specifizations, positional handbooks, users wmanuals, operator

mALNUWR LS, ald Maiutenance manua ls.

A K.A.cc0n, Jomputer Program linrary Controls. The Contractor shall audit for
compLluize with tne procedures and controls for the Computer Program Library.

A.MoAlZ.n heviews and Audits.  The contractor shall address both
internal/iuformal and formal reviews and audits (to include internal design
Tscumentatlon reviews and design and code walkthroughs) and prepare a schedule
participation 1AW to paragraph 3.2.0 of MIL-S-52779A.

L8080 0. vontfiguration Management (CM).  Contractor shall ensure that

s lejuale oontlguration management techniques and proceaures exist to control
soltware cont'igurations.  These snall address both tne contractor's internal
=velopnent enviroument snd formal baselines reportable to the Government.

sne 2ontractor snasl detine tne responsibilities for controlling various
Drrraries ant media le,y. working library and master media) and other
contlpuratlon mangdement procedures as applicable to SQA, software development
aret contisuration managenent personnel. Contractor shali audit for compliance
will tpese tecnnigques iand procedures.

oXeXxeo.o¢. Testing. The contractor shall ensure that support software and
nardware used to develop and test software and hardware meets the requirements
ot the contract and all in-house standards. The support software and hardware
shall also be reviewed prior to use of evidence for validation testing under
this contract or from previous applications.

X.X.X.2.9. Corrective Action. The Contractor shall assure that documented
procelures exist and are properly complied with which assure prompt detection,
aocumentation and correction/disposition of software problems and deficiencies.

x.X.X. s dpplicable bocuments

Humber and nate ritle Application
MIL=0-427794 Software Quality Assurance All, para 1l.1.
LoAag 7Y Program Requirements tailored is by the
following

Paragraph 1.l. Add the following: All software that is mod.fied under this
contract will be treated as software in respect to the Sua program.
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AGENCY nUMBER
1. TInLe
Software Quality Assurance Plan USAF DI-R-3521
S OKICIP TIONW PURGOSE < APPROVAL GATE i
3.1 This Data Item Description (DID) defines the 1982 September 21 !
requirement for a Software Quality Assurance (SQA) plan. S REmonaaLiTy Y '
HQ MAC/AD

6 OOC mEQUIRED

& APPROVAL LIMITATION

V. APPLICATION/ INTERAREL ATIONSSS

7.1 This DID may be applied to the acquisition of
deliverable software and firmware, either alone or as a !
portion of a -vstem or subsystem, and to non-deliverable t RSN SmCns (MRRdurery e et i
design, test, support, and operational software developed
under contract.

- e

7.2 This DID satisfies the requirements of
Paragraphs 3.2 and 3.3 of MIL-S-52779A, Software Quality
Assurance Program Requirements *MIL-S~527794A

MCHL NUMBE RN
OMB Exempt
*AMSC No. A3084

W. PREPARATION INSTRVUC TIONE
10.1 The SOA Plan shall include sections that specificaliy address each ot the
following paragraphs of MIL-S-52779A:

i
i
i
|
a. 3.2 Software QA Program Requirements ;
b. 3.2.1 Tools, Techniques, and Methodologies }
c¢. 3.2.2 Computer Program Design |
d. 3.2.3 Work Certification i
e. 3.2.4 Documentation 1
f. 3.2.5 Computer Program Library Controls (CM)
g. 3.2.6 Reviews and Audits
h. 3.2.7 Configuration Management
£. 3.2.8 Testing
J. 3.2.9 Corrective Action :
k. 3.3 Sukcontracter Control

10.2 The plan may be prepared in the vendor's format, subject to the following
constraints:

10.2.1 It shall be typewritten or clearly lettered and copies shall be reproduced ﬁ
with non-fading ink on white 8%" x 11" paper. '

10.2.2 The :irle, date, and contract number shall be on a title page. Other relevant
information mayv be included.

10.2.3 Attachments shall be prepared on standard letter size paper or standard size
eugineering da:-awing paper. Each atrachment shall be fullv identified and snail be

referuvnced in the text of the plan.
-
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Section 10. Computer Program Development Capability/Capacity Review
(Pre-Award Survey)

10-1. Review the AFSC Sup to AFR 800-14, Vol I.

10-2. Review AFSCR 70-7.
10-3. Review any corporate software documents available, i.e., Software
Quality Plans, Computer Development Plans/Procedures.

10-4. Review Figure 1I1-10-1, Computer Program Development Capability/Capacity
Heview Questions.

NOTE: The Manufacturing Directorate within ESD/AL has primary responsibility
for overseeing pre-award surveys and manufacturing management production
capability reviews. Both areas revolve around evaluation of offeror's in the
source selection time frame. Any pre-award survey effort should be
coordinated with this organization.
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f. Interface

1. How does software engineering interface with systems engineering?

2. How does functional and subsystem engineering
interface/participate in software engineering?

3. How does software development interface with configuration
management, data management, test and quality assurance?

&. Reporting

1. How is status reporting correlated among cost performance
reporting, technical documentation and program management status reporting?

2. W®who is responsible to make sure all software reporting is
consistent across disciplines and subsystems?

3. Who is responsible to determine and report software status?
h. Staffing

1. How does the lead software manager determine and acquire the
personnel resources needed?

2. How does the lead software manager acquire additional resources?

3. How i1s the software manager assured of retaining the personnel
resources and expertise for the duration of the project?

4, How long are the key software developers committed to the program
team? How often is this reviewed?

5. Are there any significant changes in your software development
staffing for PDR, CDR or during the test phases?

6. What is your criteria for bringing on job shopper software
specialists?

3. AVAILABILITY OF SOFTWARE PERSONNEL

a. Requirements

1. How do you determine the number of software personnel requirec to
initiate a program?

2. What ia the basis for the sizing of the manpower requirement?
b. Availability Criteria

1. What is your criteria for determining availability, i.e., bidding
the key software personnel?

2. 'What leverage do you have to pull key people off other programs?
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¢. Manning Control and Decisions

1. Who participates in the personnel availability deliberation for
the program, and who ultimately decides?

2. Are personnel resources controlled out of a "home office", i.e.,
in a matrixed organization? If so, how will that affect the assignment of
personnel to this project, and the control of personnel assigned?

d. Incentives

1. What incentives are offered to key software developers to motivate
performance?

e. Location
1. Do you plan to develop all of the subject program software at one
geographical location? If not, describe the development structure you intend

to use. Where does the overall software development responsibility reside?

4, COMPANY WORKLOAD PROFILE

a. On-going and Planned Contracts

1. 1Identify all on-going and planned contracts which include software
development .

2. Identify the magnitude of the composite company software efforts
under development, and planned efforts.

3. Identify schedules and status of the software development on these
programs.

b. Software Personnel Profile

l. Identify a composite company profile of software personnel working
on all on-going and planned contracts.

2. Categorize these personnel by skills and experience and years of
experience, including years with the company.

3. How do you track and manage personnel turn-over?

4. How important is software personnel stability to your program
stability and success? What is the basis for your assessment of stability
needs?

5. Is software personnel stability dependent on the application
subsystem involved?

¢. Subcontractor/Job Shuppers

1. How many subcontractor software personnel are employed on your
company contracts (workload profile)?
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Figure 11-10-1. Computer Program Development Capability Capacity
Review List of Factors

NOTE: Tnese factors were developed by ASU/EN under the direction of Mr. Phil
Babel. Various draft iterations were commented on by many organizations,
including the ESD technical staff.

1. Management Organization

2. Personnel Qualifications

3. Availability of Software Personnel

4, Company Workload Profile

5. Software Subcontracting

6. "Make or Buy" Criteria

7. Computer Program System Organization and Structure
8., Support Software Development Facilities

9. Software Development Tools

10. Software Management System

11. Software Cost Reporting

12. Test and Verification

13. Software Configuration Management

14, Internal Development Standards

15. Software Contract Work Breakdown Structure (CWBS)

16. Software Work Definition i

17. Contract Control Methods

18. Software Documentation Approach

19. Software Product and Quality Assurance
20. Software Estimating, Size, Schedule Cost

21. IV&V Interfaces
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l. MANAGEMENT ORGANIZATION
a. Structure

l. How is the software development activity structured within the
program d¢--:lopment organization?

«. How 1s this structure maintained throughout the program?

3. Where does the overall software responsibility reside? 1Is there a
single lead software manager or are there several lead software managers for
tne program?

4, What are the minimum qualifications for the lead software
engineering manager?

5. How are the lead software manager and the lead software
engineering roles and responsibilities managed?

b. How is the total software development team organized, top to
bottom, including intermediate organizational and supervisory levels?

b. Level

1. At what level does software development interface with program
management?

2. What is the organizational level of the lead person responsible
for software development?

3. At what levels are the software functions of program management
assigned, e.g., schedule compliance and status assessment tracking?

c. Control

1. What personnel resources are controlled by the lead software
manager?

2. Wno writes and controls itne lead software manager's performance
rating?

3. Who must agree and coordinate on software personnel requests?
d, Coampleteness

1. Wwnat functions are performed by the software development team,
e.x%., anaiysis tnrough test?

<. Which software, by catagory, is deveioped by tne software
1evelopment team?

i. Where is support scl'tware developed?

4. wWpat percentage of the software develcoment team is tedicated fu..
time:
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e. Interface

1. How does software engineering interface with systems engineering?

2. How does functional and subsystem engineering
interface/participate in software engineering?

3. How does software development interface with configuration
management, data management, test and quality assurance?

f. Reporting

l. How is status reporting correlated among cost performance
reporting, technical documentation and program management status reporting?

2. Who is responsible to make sure all software reporting is
consistent across dicipline. and subsystems?

3. Who is responsible to determine and report software status?
g. Staffing
l. Are there software personnel matrixes?

2. How does the lead software manager determine and acquire the
personnel resources needed?

3. How does the lead software manager acquire additional resources?

4, How is the software wanager assured of retaining the personnel
resources and expertise for the duration of the project?

5. How long are the key software developers committed to the program
team? How often is this reviewed?

6. Are there any siasnificant changes in your software development
staffing for PDR, CDR or during the test phases?

7. What is your criteria for bringing on job shopper software
specialists?

2. PERSONNEL QUALIFICATIONS
a. Experience

1. What is your corporate software development capability per your
Key personnel experience and qualifications?

2. Identify the average years of software development experience
among your staff.

3. What is the percentage of this experience acquired while with your
company?

93

e grprm v, i i~




HELPS, Volume 1I, Revision 1 1 December 1983
contract Management
4. Wnat personnel turn-over rate are you experiencing in software?
b. Academic Qualifications
l. How many of your software development personnel have scientific
engineering, math, or Coamputer Science degrees? How many of these personnel

will be assigned to the subject program?

2. Of the proposed software staff, how many have an advanced computer
science degree?

3. How do you deterwine tne level of academic background required to
assure sufficient technical capability?

4, What are your academic requirements/standards for software
developers?

c¢. Related Program Experience

1. What is tre relevance of the program experience of your staff to
the subject program?

2. DLoes your experience include real-time weapon system software?
How does that experience relate to the needs of this program?

3. (Tnis factor should be pursued as a function of the subject
program, e.g., in electronic warfare, experience in designing for
reprogrammability.)

d. Classification by Skills

1. How do you classify and distinguish software technical skills,
e.g., analyst, engineers, programmers?

2. How do you classify and identify software development management
skills?

e. Training

1. What type of training program have you established for technical
and management skills of software development?

2. Do you have required in-nouse training programs for software
practitioners?

3. How is tnis training administered, e.g., is there a required
curriculum or set of courses?

4, What incentives exist for your people to pursue the software
training?
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f. Interface
1. How does software engineering interface with systems engineering?

2. How does functional and subsystem engineering
interface/participate in software engineering?

3. How does software development interface with configuration
management, data management, test and quality assurance?

g. Reporting

1. How is status reporting correlated among cost performance i‘
reporting, technical documentation and program management status reporting?

2. Who 1is responsible to make sure all software reporting is
consistent across disciplines and subsystems?

3. Who is responsible to determine and report software status?

h. Staffing

1. How does the lead software manager determine and acquire the
personnel resources needed?

2. How does the lead software manager acquire additional resources?

3. How is the software manager assured of retaining the personnel
resources and expertise for the duration of the project?

4, How long are the key software developers committed to the program
team? How often is this reviewed?

5. Are there any significant changes in your software development
staffing for PDR, CDR or during the test phases?

6. What is your criteria for bringing on job shopper software
specialists?

3. AVAILABILITY OF SOFTWARE PERSONNEL

a. Requirements

1. How do you deterwmine the number of software personnel required tn
initiate a program?

2. What is the basis for the sizing of the manpower requirement? .
b. Avatilability Criteria

1. What is your criteria for determining availability, i.e., bidding
the key software personnel?

2. What leverage do you have to pull key people off other programs?
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¢c. Manning Control and lLecisions

i. Who participates in the personnel availability deliberation for
the program, and who ultimately decides?

<. Are personnel resources controlled out of a "nome office"”, i.e.,
1n a matrixed organization? If so, how will that affect the assignment of
personnel to tnis project, and the control of personnel assigned?

d. Incentives

1. Wnat incentives are offered to key software developers to motivate
performance?

€. Location
1. bo you plan to develop all of the subject program software at one
geograpntcal location? 1f not, describe the development structure you intend

to use. Where does tne overall software development responsibility reside?

4, CUMPANY WOKRKLUAD PROFILE

a. Un-going ana Planned Contracts

1. Ildentify all on-going and planned contracts which include software
development.

2. ldentify the magnitude of the composite company software efforts
under development, and planned efforts.

3. ldentify schedules and status of the software development on these
programs.

b. Software Personnel Profile

1. Identify a composite company profile of software personnel <crking
on all on-going and planned contracts.

2. Categorize these personnel by skills and experience und years of
experience, including years with the company.

3. How do you track and manage personnel turn-over?
4, How important is software personnel stability to your program
stability and success? MWnat is the basis for your assessment of stability

needs?

5. Is software personnel stability dependent on tne application
subsystem itnvolved?

¢. Subcontractor/Job Shoppers

1. How many subcontractor software personnel are employed on your
company contracts (workload profile)}?

96




,
i
»
,

HELPS, Volume 1I, Revision 1 1 December 1983
Contract Manageament
2. How many job shoppers are employed on your programs?
d. Financial Profile
1. What is your balance sheet status - assets/liabilities/net worth?
2. Do you have a copy of your last external audit report?
3. Wnat is the cost structure of your software business component ty:
direct salaries
fringe benefits
pensions
other overhead

overhead rate

4. What have been your software contract profiles (sales) over the
last five years?

5. 1ldentify the contract dollars by type of software development,
i.e., business, command and control, real-time, etc.

5. SOFTWARE SUBCONTRACTING

a. Management
1. How do you set up to manage subcontractors developing software?

2. Who in your company is responsible for their contractual software
performance?

3. How does the program director manage/control this software?

4, Do you apply your software development standards and tools to your
subcontractors? If not, what are your requirements to assure the
subcontractor adneres to standards?

5. How do you assess (survey) a subcontractor's software development
capabilities prior to selecting a specific subcontractor?

b. Reporting

1. Wnhat reporting do you require of your subcontractor relative to .
software? How is this reporting tied to the subcontractor WBS? To what level "
do you require the subcontractor's software to be identified and reported in f
his WBS? 1

2. Provide samples of specific reports from on-going subcontracts.

3. Specifically how do you assess a subcontractors software (SW)
status? What do you bLase your assessment on?

4, Do you require a detailed report?
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c¢. Interfaces

1. How is tne subcontractor's software interfaced with your internal
software ana that of other subcontractors?

2, How dao you interface the various subcontractors software technical
requirements?

3. Wnat approach do you follow to allocate computer program
developuent requirements to subcontractors?

d. Contractual

1. Ho do you establish your contract terms, internal standards?
2. What are your rights to software clauses and criteria? 1Is it

possible a subcontr.ctor will deliver software bearing a proprietary data

legend? If s0, how do you propose to satisfy the Government's rights to data
requirement?

3. Have youu. w«3tablished contractual milestones?

4. Do you provide software development award fees or contractual
incentives?

5. Do you set up contractual terms to include progress payments based
on software as a line item milestone deliverable?

e. Documentation

1. Identify the set of software documentation you require of
subcontractors.

2. How do you review and approve this documentation?

3. What is your approach to documentation as criteria for milestones?

f. Test

1. What are your test criteria and procedures for accepting
subcontracted software?

6. "MAKE OR BUY" CRITERIA

a. Criteria/Determination Approach

1. What factors are conslildered in determining whether or not to
subcontract for software or subsystewm development?

b. Current and Planned Projections

1. Do you plan to use software subcontractors on the subject
contract? If so, identify the subsystem/subsystems functions to be
subcontracted.
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2. When do you plan to bring on the software subcontractors?
¢. Policies
l. Wwhat are your make or buy policies for software development?
2. What are your policies for hiring job shopper specialists?

7. COMPUTER PROGKAM SYSTEM ORGANIZATION AND STRUCTURE

a. Organization (CPCI-Component)

1. How is your software organized, i.e, from top of the computer
program system (CPS) to bottom, i.e., individual components or modu.es?

2. Do you use a tree structure to identify and define this CPS
organization? If not, describe your approach to identifying (documenting) the
top-down CPS organizational structure.

3. Is tnis CPS organization implemented via computer program to
facilitate update and configuration control? Describe your method to
configuration manage the CPS structure.

b. Identification

1. How do you assure that each element of the CPS is uniquely
identified by name and nuamber?

2. How do you assure that each element of the CPS is identified
consistently across all disciplines, i.e., technical, management, contracts,
cost, etc.?

c. Coumpleteness

1. How do you assure that all operational and support functions are
allocated and accounted for in the CPS organization?

2. How do you manage and integrate existing software with the total
CPS to insure a complete system is developed?

d. Responsibilities
1. 1Is one individual designated as responsible for all software
including support, simulation, and test software? If not, how is the
responsibility delegated?
2. If outside organizations are developing support or other ancillary
software, who are they responsible to on the program? How are these efforts
managed?

e. Interfaces

1. How is the software system interfaced with the firmware or
hardware elements of the subsysteams and system?
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2. How 1s tne CPS organized and structured to include major
subcontractor developed software?

8. SUPPOHT SOFTWARE DeVELOPMENT FACILITIES

a. Computer Systems

l. What is your cemputer system hardware approach to software
development, i.e., identify your host computer system?

2. ldentify tne computer hardware required to support software
development on the subject program.

3. Do you nave the host and target computers available to support tne
subject program?

4. What is your plan to acquire tnese computers?

5. Are you planning to use any Government Furnished Equipment (GFE)
computer equipment on the subject program? If so, identify these requirements.

b. How do you determine the number of input terminals required
relative to your peak programming need? What is the expected turn-around?
Wnat is your approach to acquiring additional equipment if necessary?

b. Support Software

1. Identify tne support software tools you have which you plan to use
on the subject program.

2. Identify additional tools required.
3. Identify sources for these tools.

4. Are you planning to use any Government Furnished Property
(GFP)/software tools? If so, identify these tools.

c. Simulation Facilities

1. Do you intend to use any simulation facilities in your software
development process?

Z. Do these fac®'ities exist or do you plan to develop them?

3. Identify your approach to developing or acquiring these facilities
including software.

d. Test and Integration Facilities

i. Identify facilities you require to perform the software
integration and other systems integration.

2. Lo these facilities exist, if so, identify and describe the
facilities. Will these facilities be dedicated to the subject program?
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3. If the facilities do no exist, how do you intend to acquire the

required facilities?

4. Do you intend to use any remote computer resources and

facilities? How do you plan to assure sufficient availability of these
resources?

€.

Deliverable Support Systewms

l. Are tne support software and computer systems available for

delivery to the Air Force for follow-on software support?

2. Are any of tnese resources proprietary?

3. Are your subcontractors support software development resources

available for delivery to the Air Force?

4, How do you nandle licensing arrangements?

9. SOFTWARE DEVELOPMENT TQOLS

3.

Compiler/Assemblers/Linkers/Editors

1. Identify all software development tools you intend to use on the

subject program.

2. Do all these tools exist? Have these tools been validated? Do

you have them integrated into your software development environment?

3. If the tools do not exist, what tools are needed ana wnat is your

plan to acquire or develop the tools? Do you have a back-up contingency plan?

b.

Simulations

1. Identify any simulation tools you intend to use as part of your

software development process.

2. Do you intend to write any simulation software?

3. If you do, identify the functions and use of this software.
Analysis

1. What 1is your approach to sysatem and software requirements analysis?
2. Do you intend to use any analysis tools?

3. If you do, identify these tools.

Configuration Management

1. What i3 your approach to software configuration management (CM)?

2. Is any of the configuration management process automated?
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3. Do you have configuration management (CM) software tools, e.g.,
CPS organization tree?

4, Identify the functions of your CM software tools and provide
examples of the products.

e. OUtner Tools

1. Do you nave software (SW) tools to support SW cost performance
reporting, status reporting, SW Contract Work Breakdown Structure (CWBS), SW
work packages/work definition, SW schedules, or SW documentation?

2. ldentify these tools and provide examples of the products they
Zenerate.

3. Identify any other software development tools you intend to use.
f. Standards

1. ldentify company standards which define software development
tools, and use of these tools.

g. Computer/Compiler Standards

1. Do you intend to develop the subject program software using
acquisition agency designated standards, e.g., JOVIAL J733 and MIL-STD-1750A7

2. Do you have a complete set of tools and expertise/capability to
use the tools?

10. SOFTWARE MANAGEMENT SYSTEM

a. Computer Program Development Plan (CPDP)
l. Describe your use of the CPDP.

<. Within your corporate and program structure, which organization
writes the CPDLP?

3. Wnat information is contained in the CPDP? '
4, Provide examples of your CPDP.
5. Wno must coordinate on the CPDP?
t. How often is the CPDP updated?
7. How are Sw, CM, test, and QA planning handled in the CPDP?
8. How does the CPDP interface with and integrate:
(a) Milestones

(b) Detail Schedules
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(c) Work Definition Packages

(d) SW Cost Performance Reporting

(e} CPS Tree (Organization)

b. Control Structure and HReport

1. Describe your approach to software management.
2. How is software controlled? Do you have control tools?

3. What is your methodology (procedural approach) to track software
status?

4, Do you use a control room approach?
¢. Internal Description -~ Standard

1. Is your software management system described in an internal
standard or document? Provide a copy of this document.

2. What software management system was used on your three most recent
software development programs? Provide examples of the management tools
applied, and products developed on these programs.

d. Schedule - Tiers

1. Describe your approach to organizing and documenting (laying out)
software development schedules top to bottom.

2. How many tiers or levels of schedule are employed?

3. Which level is used to status (track) the software progress and
report status to the acquisition agency?

4., How do you measure software status relative to schedule tracking?
e. Internal Reviews

1. Define your approach to internal software reviews.

2. Do you use a milestone approach?

3. What is tne basis for the review?

4., Wnat follow-on actions are required to correct deficiencies
discovered during the review?

5. Do you use walk-throughs?
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0. who are required to participate in the reviews?

7. What specific criteria are used to determine that the reviews are
successfully completed?

f. Interface
1. How does software management interface and integrate other
internal disciplines such as engineering, configuration and data wmanagement,

cost performance reporting, test, and QA?

2. How does software management interface with subcontractors
developing software?

3. How 1s software management integrated with systems management,
nardware management, and firmware management?

g. VLevelopment Tasks

N

1. Define tne software development tasks from start to finish, as
identified and actually used within your company.

2. Are tnese defined in a company standard?

3. bhow are test, QA, documentation, and CM integrated into these

n. System ~ Subsystem - Component Approach

1. Do you manage/develop software within subsystems or across
subsystems?

2. How are your CWBS and Work Definition Packages structured?

i. Trouble Reporting
1. Describe your approach to software trouble/problems reporting.
2. Provide your standard reporting forms.

3. How are these reports tracked to assure; corrections of
deficiencies, solutions to problems, and completion of the effort?

4. What level within your management organization reviews these
reports?

5. What methods do you use for trend analysis reporting of software
trouble/problem reports?
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1i. SOFTWARE COST REPORTING

a. Baseline

1. What is the baseline information from which your software cost
reporting is developea?

2. Provide this baseline description and examples of its appiication.
b. Definition - Tasks

1. Identify the tasks which are included in the software cost
reporting.

2. How is the documentation effort cos-ed?
c. Software Types
1. Identify the types or categories of software included in the cost
reporting, e.g., operational, development tools, support software, test and
integration software. Describe your approach to assure that AlLL software
which wmust be developed is costed in the proposal.

d. Reporting Vehicle

l. Describe the process of developing the software cost report
information.

2. Specifically identify wbhich tasks are included, e.g., is software
QA included or reported separately?

3. What is your criteria for reporting a cost or schedule variance in
software development?

e. Common Identification and Correlation
1. How do you control the identification (naming) of the elements of
a total software system to assure that the software cost reporting is

traceable and can be correlated with the technical products, schedule status,
CwBS, and CM identification of the same software system?

12. TEST AND VERIFICATION

a. Plans

1. What is your approach to planning for the test and verification of
software?

2. 1s this a company standard?

3. Wno writes the software test plan?

4, How is this integrated with the system test plan?
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5.

6.

Wnat is your readiness criteria for start of software test?

what is your baseline for start of software test?

b. Levels

1.

How many levels of testing is tne software subjected to from

module verification through system test?

2.

3.

Are these test levels formalized?

which levels require test procedures?

¢. HRequirements and Procedures

i.

wnat is your method to determine that the software requirements

are testable?

2.
testavble?
3.
4,
5.
tests?

Wnat is your approach to defining software test requirements are

Who writes and approves the test requirements and procedures?
When are these requirements and procedures prepared?

How are the test procedures verified prior to starting formal

d. Tools and Facilities

1.
of software

2.

Describe the tools and facilities required to support the levels
testing defined in "b" above.

Do these tools and facilities exist to support the subject program?

13. SOFTWARE CONFIGURATION MANAGEMENT'

a. Uprganizational Approach

1.

2.
management?

Who is responsible for software Configuration Management (CM)?

How is software CM integrated with engineering and program

b. baselines

1.
2.
3.

u,

What configuration baselines are identified for software?
When are these baselines established?
How are tne baselines controlled?

How are the software allocations structured, functional and

product baselines established, documented, and controlled?
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¢. CM Identification, Accounting and Control

1. How is software identified, and controlled for accountability?
2. Is the software identification consistent across all disciplines?
d. Organizational Interfaces

1. How does the CM function interface with other organizational ;
elements participating in the software development? :

14, INTERNAL DEVELOPMENT STANDARDS

a. Management/Development Status Control

1. Provide your standards for software management/development status
control.

2. Provide examples of recent application of these standards.
b. Documentation
1. Provide your standards for software documentation content.
2. Provide your standards for interface documentation.
3. How do you assure that these standards are followed?
¢c. Quality Assurance
1. Describe your standards for software quality assurance (SQA).
2. Provide examples, e.g., a recent SQA Plan.

3. (Talk to the QA department and determine the specific standards
and procedures followed to implement software QA.)

d. Work Definition Packages
1. Provide examples of your standards for software work definition.
2. Provide software work definition packages.

e. Sizing Software Workload
l. Provide your standards for estimating software workload.

2. Provide examples of estimates.

f. Test and Verification

1. Provide your standards for software test and verification plans,
requirements, and procedures.

2. Provide examples of test plans, procedures and reporta.
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8. Application and Enforcement
' 1. How consistently are these standards applied?
2. Wno verifies that the standards are followed?

3. who nas authority to grant a waiver?

15. SUFTWARE CONTRACT WURK BREAKDOWN STRUCTURE (CWES)

a. CWBS Approacn

1. How is software structured in the CWBS?

witnin tne CWBS.

b. Level of Software

1 December 198%

2. How is it correlated with the technical and status reporting?

3. Provide your internal standards for identifying software work

1. At wnhat level is software structured in the CWBS?

2. What are tne factors and criteria for determining the various

software levels?

3. At what level (of CWwBS) is software reported in the cost

performance report?

4, Do you require a detailed WBS from your subcontractors?

level do you reguire software in his WBS?

¢. interfaces

1. How does the software CWBS integrate and incorporate all of the
disciplines involved in the management and development of software?

Z. How do you manage the subcontractor relative to his software CWBS?

d. Application

1. Is software identified consistently within your CWBS?

2. Provide examples of your most recent CWBSs which include software.

ibe SUFTWARE WORK DEFINITION

a. VUefinition ana Venhicle

1. tow 18 the software work defined at the lowest level?

2. What vehicle (work package description) is used to define the

software work?

5. 1s tnis venicle a standard within the company?
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4., Is the work definition directly traceable to the CWES?
b. Managewment Use

1. How do you manage the software work definition, i.e., prepare,
review, status, update, and accountability?

2. How is the SW work definition used in status tracking of software
development?

3. Is the work definition used to identify work progress? How is
this accomplished?

c. Cost Performance Reporting

1. How is the software work definition used in cost performance
reporting (CPR)?

2. Explain how CPR data such as earned value is derived?
d. Application Examples

1. Provide a set of software work definition descriptions from a
recently completed or on-going program.

2. Provide a written description of the rules and interpretation of
the software work definition.

e. Standards
1. Is the software work definition defined by an internal standard?
2. Provide a copy of the standard.

f. Interfaces
1. How does the work definition interface and correlate with the

software organization tree, the CM system, the software development
organization (staff), and the software management systems?

17. CONTRACT/CONTROL METHODS

a. Are there any contractual vehicles terms and conditions which you feel
are particularly effective for, or detrimental to, successful software
development?

b. Rights to Software
1. Do you intend to use any proprietary software on the subject
program? Is this software complete? What language is it written in? How is
it documented? How is it structured? How do you intend to demonstrate that
the exilsting software you have is one and the same software which implements
the support or performance requirements in the final delivered system?

2. What are the restrictiors to the Air Force use of this software?
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¢. Subcontract Vehicles

1. Wwhat contractual terms 4o you plan to use in acquiring software
from subcontractors?

2. How will you assure necessary rights to the software?

3. Do you plan to use incentives or other contractual vehicles to
motivate and reward software performance?

d. Incentives - Award Fees

1. What experience do you nave with incentives and award fees for
software development?

2. Provide actual incentive clauses which you have used successfully.

3. Provide evidence of positive incentives contributing to successful
software development.

19, SOFTWARE DOCUMENTATION APPROACH

a. lnternal Documentation Approach

1. Describe your approach and requirements for software documentatiorn.
2. Do you use a milestone approach?
3. 1ls your approach compatible with MIL-STDs-483, 490, and 1521A°?

4, How does your software documentation interface with systewm,
subsystem, hardware, and firmware documentation?

5. Whicn organizations are involved in generating, reviewing, and
deiivering software documentation to the acquisition agency?

b. Milestone Keview and Approvals

1. What role does documentation play in your internal reviews to
ascertain software development status and progress?

2. Wnat is the review and approval cycle for software development
documentation?

¢c. Standards

1. Are your software documentation requirements defined in an
internal standard?

2. Provide the standards which define your software development
documentation requirements.
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d. Application Examples
1. Provide examples of your software, documentation including C+LF,
Part I CPCl development specifications, test plans, procedures and reports,
Part II CPCI product specifications, Interface Control Documents, ami otner
key software documents.

e. Test Plans, Requirements, Procedures, Reports

1. Define your approach, requirements, and standards for software
test plans, requirements, procedures, and reports.

f. OSpecifications

1, What is the role of your software personnel in developing “he
system, subsystem, and prime item development specifications?

2. How do you allocate functional requirements to a software
specification?

3. Who writes the CPCI Performance Specifications?

4, How do you assure that the Section 3 performance requirements are
verifiable?

g. Subcontractor Documentation

1. Wnat are your internal standards for software documentation
requirements on subcontractors?

2. How do you manage the subcontractors software documentation
activities?

3. What incentives do you use to assure the subcontractor is
developing "quality" software documentation?

19. SOFTWARE PRODUCT AND QUALITY ASSURANCE

a. Internal Approach

1. What provisions do you apply to assure guality software is
developed?

2. Ho do you implement the requirements of MIL-S-5277T4A?

3. Do you believe the program required by MIL-S-52779A contributes to
your objectives in software developaent?

-

4, Provide examples and results of your internal software quality
initiatives.
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U. Quaslly Assurance Responsipilities

1. What are tne responsibilities and mission of the quality assurance
orkantcation regarding software?

. wWno is responsible for assuring quality software? What is the
role of the software manager in assuring quality software?

¢c. wurganizational Approach
1. How is your software QA function orxanized?
Z. Who does sottware YA report to?

3. Is the WA chain of command independent of the corporate progran
gmanagers?

1. hpplication txamples
i. Provide examples of your software quality assurance plans.

2. Provide a copy of your documented internal standards defining
proceaures to implement software quality assurance.

2U. SOFTWARE SIZ2k, MANPOWER, SCHEDULE AND COST ESTIMATING

a. Software Size Estimate
1. How do you estimate software size?
2. Do you use any models to estimate software size? Provide a basic
description of tne software cost estimating model used to support your
proposai and development process.

b. 3Software Manpower Estimate

1. ULescrive your approach to estimating software development effort
vased on the size of the software to be developed.

2. 1ls this approach documented? Provide a copy of this document.

3. Ildentify the tasks included in your estimate and those not
included.

4. Do you use a standard productivity factor?
5. I8 your estimation technique based on a published model?

b. What is your level of confidence and basis for confidence in your
estimate?

7. Descrive your model or estimating method to decide how to
distribute tne total software development manpower overtime,

112




HELPS, Volume II, Revision 1 i becemier L4r-
Contract Management
¢. Schedule Estimate

1. How do you estimate and establish your software development
schedule and milestones along the schedule?

2. 1s this scnedule estimate based on a published model:

3. What is your level of confidence and basis for confidence in your
estimate?

d. oSoftware Types
1. Ildentity your estimation baselines for each major category of
software to be developed, e.g., operational, support, development tools tes®
and simulation.

e. Correlation Amoug Size, Workload, Schedule ana Cost

l. How do you correlate software estimtes of size (units, e.g., _ines
of code) worxload (manpower), schedule (duration, with milestones), and cost.?

2. 1s this correilation traceable in your management planning as
defined in the CPDP?

3. Who reviews the estimates and plan for realism and consistency?

21l. INDEPENDENT VERIFICATION AND VALIDATION (IV&V) INTERFACES

1. Do you implement internal "independent" verification and validation on
your own software development activities and products and/or on your
subcontractors software development?

2. Have you interfaced with any procurement agency IV&V contractor on
previous programs?

3. Based on that experience, do you think IV&V contributed to a higher
quality software product?

4, How would you interface with a software IV&V contractor?

5. Identify the documentation you will have available to support an IV&V
effort.

6. What special prime contract contractual clauses are required or
expected to support an 1V&V contract?
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Section 1l. Language Waivers

1. heview AFR 800-14, Vol I, AFSC Sup 1
AFSC/AFLCR 800-4b (ATLAS)

2. Heview Figure I1I-11-1 on guidance policies
3. waiver is Figure II-11-2.

4. Instructions are Figure II-11-3.

3
-
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1.

process,

2.

Figure II-11-1 Waiver Guidance

The need for a waiver should be identified during the source selectio:;

not after contract award.

If the need for a waiver is identified, the local language foca. point
should be contacted for assistance. For Jovial, Fortran, Cobol, and Ada,
ESD/ALEE is the language focal point. For ATLAS, ALEG is the focal point.

3. Language waivers are granted only when compelling justification can be
snown. Justification must he based on technical, system life-cyclie schedule,
cost, and/or risk factors.

4, Tnhe following factors must be examined in writing thne waiver:

a. Estimate direct development, test, and validation costs of compiler
and/or support tools if the waiver is not grantea for your applica‘iorn.

b. Provide compiler and support tool delivery schedules and an evaluaaz*ion
of the impact on system schedules if your waiver is not grantea.

¢. Discuss commonality of your planned language with languages usead to
implemert existing and planned system software within the systen.

d. Discuss commonality of your planned language with existing and new
support software on other systems that interface with the system.

e. Describe support concepts and relative support costs over the systen
life cycle for each of the languages being compared.

f. ldentify technical deficiencies of the languages being compared tha*
affect the language decision.

g. Identify changes required to the existing AF approved HOL definitions
to meet system requirements.

h tatimate direct and indirect contractor costs associated with each
possible language application (for example, training or subcontractor
cost).

i. Identify programming languages and support tools used to develop and
maintain support software.

j. Discuss relative risk assessment, with respect to the system schedule,
of using a newly developed compiler compared to using a
vendor-supplied seasoned compliler or language.
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Figure [i-11-2. HLIGH ORDER LANGUAGE WAIVER REQUEST

Date

PRUJECT TITLb:

JNUGANILATION PROCURING THE SYSTEM:

URGANLZATIUN WrilCH WILL OPeRATE AND MAINTAIN THE SYSTEM:

1. DeSCHIPTION OF THE PROPOSED HARDWARE CONFIGURATION:

a. Host/Target/Control computer, type, model, etc.

b. Memory type: Memory size:

c. On-line System Peripherals:

d. Known available language processors from manufacturer or other sources
(e.g., FORTHAN, COBOL, etc.):

1. Assembler

2. Fortran 77 (ANSI 3.9 1978)? 6.
3. Cobol (ANSI 3.23)? 7.
4, Jovial J737? 8.
5. 716 ATLAS? 9.

e. Attacn an ATS block diagram and a brief engineering description of the
ATS application on a seperate sheet. (Applicable for ATLAS)
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2. PROPOSED

LANGUAGE ;

a. Is

b. Is

1.

c¢. Identify support software modifications (if required)

there a standard for this language? (ANSI, IEEE, DGD)

there an existing coapiler/interpretor for this language

When developed?

For which system(s)?

Wno maintains it?

Identify required modifications (if necessary)

d. List of other known USAF Systems which use the proposed language:

e. Lis
same and o

1.

t other USAF Systems that interface with this weapon system of the
ther maintenance levels, and the languages used for their software.

SYSTEM LANGUAGE
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3. TECHNICAL EVALUATION:

a. List the appropriate approved HOL language problems and show how such
problems are solved with the proposed language. Use actual program examples.
(use separate page if necessary.)

b. Can modifications to the approved HOL, use of external procedures, or

the extensibility of the language result in the same solution? Explain why
not.
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4. LIFE CYCLE COST COMPARISON: (use 15 years as the system 1ife). Attach
supporting documentation. (Each proposed HUL must be compared on a seperate
sheet.)

ITEM COSTS USING COMMENT S
PROPOSED HOL APPROVED HUL
COMPILER
DEVELOPMENT
MODIFICATION )
MAINTENANCE

SUPPORT SOFTWARE

DEVELOPMENT

MODIFICATION

MAINTENANCE

*SYSTEM SOFTWARE

DEVELOPMENT

MAINTENANCE N N

TRAINING

TOTAL

(*Software to be developed using this language, includes test programs.)

e el
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-, Slntvbne IMPACY:  Attach present program schedulie.

Present Pnase of tne Acquisition Cycle

(if courlng nas already started, state portion of program completed.
submit samples of coded modules demonstrating the advantages of the chosen
e )

Liscuss and Justity why the use of an appropriate approved HOL for
proxranming mission critical software/TPS will impact the present schedule.
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5. MAINTAINING ORGANIZATION COMMENTS ANL COORLINATIUN

otulNtiu

URGANI AT LIOM

TeobbitiNE {commercial)

AoV

For additiona’ intormation regarding

points of contact are:

FOK NAME

waiver preguest,

SAMEBSO L

dnit unger fTest UUY o
ChTUAL

ALk SYsSiaM LATLAS e e L _

Propnges Landuaie . L

tassiole Hos' System

JroLrar _oniro L

rovhed = /008!

ifechn. 4. Hezaona

An&.y3 <

Life Ly e 08t

LOmparis or s
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T. FUCAL PULNT COMMENTS:

1 December 1938%

sttt cameraial)

AUTOVON
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8. TECHNICAL CONTROL POINT CUMMENTS:

NAME :

1

i

Lecember Lub«

ORGANIZATION:

TELEPHONE : (commercial)

AUTOVON
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/
figure ii-li-3. Instructions on Filling Out A High Order Language Waiver
Yroject iitle: Self explanatory
Jrganlcation Procuring the System: (e3L/Buying SPU name)
vrganication wWwnieh will uperate the System: (Operating Command (PGC))
organlzation wnicn wWill Monitor tne System: (The aesignated support ALC)
L. wescription of the Proposed nardware Configuration:
4. Honl. rarget/lControl Computer, type, model, etc. (Manufacturer, Model
ey
L. Memory type: (bynamic hAM, RUM, PRuM, Disc)
Memory sice: (humver of Bytes, words, (90KB))
c. U oLine system peripnerals: (Give specific type of device, e.g.
tnermal printer, 1000LPM Printer, 5°/, floppydisc, 10Mb
wincnester tiara Ulsc, etce)
1. rnown avallaole language processors from manufacturer of other
sources (e.x., rortran, COBOL, etc)
(Languages supported by the manufacturer or other sources for
for tnis nardware configuration.)
e, attacn on ATo block diagram and a brief engineering description
of tne ATS application on a seperate sheet (ATLAS Waiver only).
(The engineering description should include all physical
cparacteristics, how the unit works basically, whether it is
programmaule or manual, what software is used, how it is loaded, how
tne unit interfaces with the UUT, and how the unit interfaces with
operator. H
(The ATS block diagram snhould graphically represent the functional

hardware configuration and include signal interfaces between the
modules/components (buses).)

2. Proposed Language Software: (Language Name)

a. Is tnere a standard for this language? (ANSI, IEEE, DOD) (List tne
standard available.)

v. [s tnhere an existing compiler/interpreter for this language?
(Give which one and manufacturer)

1. when developed: (Give original version/date and version to be
used/date.)

2. For which systems: (Give hardware configuration above version
presently runs on.)

3. Wpo maintains it: (Give name of company.)

4. ldentify required modifications (if necessary): {List any and all
necessary modifications required to use this compiler/interpreter
on tne proposed hardware configuration. Continue on a seperate
sheet if necessary.)
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c. Identify support softwsare modifications (if required): (List any/all
necessary modifications to the support software in order to use it on
the proposed hardware configuration. Continue on a seperate sheet if
necessary.)

d. List of other known USAF Systems/ATS which use the proposed language:

1. (List any other fielded systems or automated test sets currently
inn the USAF inventory which uses the proposed language.)

e. List other USAF that interface with this weapon system of the same
and other maintenance levels, and the languages used for their
software.

Systen Language

l. (Self Explanatory)
2.
3.
4.

Technical Evaluation:

a. List Approved HOL problems and show how such problems are solved
with the proposed language. Use actual program examples (use seperate
pages if necessary).

(Information here should be explicit. Problem definitions should ue
clear and concise. Examples of code using the proposed language
should be given and explained.)

b. Can modifications to an approved HOUL, use of external procedures, or
the extensibility of the language result in the same snlution. txplain
why not.

(Answers here should be objective. They should alsoc be more expliait
than a "No." If this area is unknown, state "unkrown", and the
technical feasibility concerning this area wiil he determined oy the
ATLAS technical control point.)

Life cycle cost comparison: (Use 15 years as the system iife.} A-“tacn
supporting documentation.

(Entries on this page must be explained fully. Explanation may be
given in the comments section or on an attachea page if more room tis
needed. If a software cost modei is used, full adiaclosure nf ail
imput/outpur data i3 required. Preferably, a :opy ol tLhe moda 'y
execution run snould be attached. tach proposed language 3hould e
compared with tne appropriate approved HOL on a one-to-one pasis. Jor
multiple languazes a cost estimate for each language must e suum.t" .
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oenedile lmpact s Attach present progeram scnhedule. i
t'resent nase of tne Acquisition Uycle:

(I program coding has a.ready started, state portion of program
completed. Submit samples of coded modules demonstrating tne
advantages of the tne cnosen tiJlL.)}

1scuss and Justify why the use of ar. approved HOL for software will

impact tne present schedule.
(Uilscuss tully the expected impact and snow now using tne proposes (1 ’.
alieviates tne proplem. ’

: Maintaining Jrdanication Comments and Coordinatior

D
(ine ALL 1esignated to maintain the nardware/software must

coordinate and 3SlED nere.)

! vontiractor points of contact for information submitted.
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