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COMPUTER CODES

WE-108

1.0 PURPOSE

1.1

To provide guidance for development, scquisition, modification,
verification, testing, and approval of computer codes that will be
used for WE-103 calculations.

‘

1

Engineering Instruction WE-103 requires that computer codes used
in calculations and analyses have been verified and are
appropriate for their applications. This Engineering Instruction
(E1) provides the requirements to assure proper verification and
documentation for codes developed within YNSD and for those
obtained externally, and to assure proper controls for the use of
computer codes.

This Engineering Instruction provides instructions and guidance in
meeting the procedural requirements. Additional guldance for
complex tasks is provided in YAEC-1336, the Systems Development
gtandards Handbook. This handbook contains very detailed
instructions for all aspects of computer code development,
testing, and documentation. This Engineering Instruction (EL)
provides a summary of these instructions to provide guidance in
meeting the procedural requirements. The handbook along with ANS
10.4, Guidelines for the Verification and Validation of Scientific
and Engineering Computer Programs (and other referenced guidance
documents) should be used Lf more detailed guidance is required.
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2.2 Computer code status categories are defined as follows:

2.2.1

Level 1 - Computer codes which are in process of being
developed, modified, or tested. Thir .ncludes codes
obtained externally which have not been verified
internally for a given application.

Level I1 - Computer codes which have been verified and
have documentation to demonstrate verificstion and to
fdentify the scope or limitations of code usage.

Verification is the sct of confirming the methodology
(logic) used to calculate or process data is correct per
the specifications and requirements stated.

Level 111 - Computer codes which were previously Level 11
and then superseded. Documentation for these codes
fdentifies known restrictions and options that are no
longer usable. Level 111 codes may be used in conjunction
with their previous usage provided their use is approved
by the Project Engineering Manager or Group Manager.

Level IV - Computer codes which are out-of-date,
inappropriate, or no longer applicable and are kept for
historical purposes. Such codes should be stored in
source code format.

Computer codes used prior to January 1, 1984 may be
“grandfathered” to Level II or III on the basis of

previous satisfactory usage, provided the documentation

contains & statement of the basis for usage and
verification signed by the Project Engineering Manager or
Group Manager, and a description of the scope or
applicability of the code. Codes not “grandfathered”
shall be assigned a Level I or Level IV status.
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' 2.3 The use
verification if an existing code or program can be verified
through
WE-10) for calculations and analyses.

3.1 Genersl

31

1.2

of this Engineering Instruction is not required for code

the normal design analysis review required by the use of

The intent of this Engineering Instruction is to assure
that computer codes are obtained, prepared, and used in s
systematic manner, properly verified, and provided with
documentation to demonstrate verification, and allow the
scope of applicability to be determined for future usage.

Note: Applicability applies not only te technical scope;
even Af technically correct, consideration must be
given to other restrictions such as plant-specific
or non-generic limitations.

The overall process for the development and use of
computer codes is shown in Figure 1. The basic
requirements are delineated in the following step-by-step
instructions. Guidance for sccomplishing these
requirements is provided in Table 1. The cognizant
engineer shall detormine the extent to which this guldance
is applied for each application depending on safety
significance, complexity, degree of standardization,
state-of -the-art, and similarity to previous work.

3.2  Initistion (See Table 1)

3.2

When it has been determined that there is & need for
computer code capabilities presently unavailable on the
system as Level 11, & Code Cognizant Engineer (CCE) shall
be assigned by the Project Engineering Manager or Group
Manager.
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3.2.4

The CCE shall perform an evaluation in which he will
document the problem in & Statement of Problem and
describe the requirements that the application must
satisfy in & Requirements Specification. From this
evalustion the CCE will determine if an existing code
should be modified or & new code should be developed.

The CCE shall obtaln suthorization to scquire a code or to
have & code developed or modified in accordance with the
steps outlined in Technical Administrative Guide No. 9,
“policy for Control of Computer Hardware and Software
Expansion”.

1f purchase of an existing code is suthorized, the CCE
shall initiate the purchase of the code in sccordance with
instructions found in WE-205,

1f the CCE is suthorized to prepare or modify & code
himself, or Af & detalled specification is required for
scquisition of & code, he shall proceed to Section 3.3,

Revelopment - Level 1 (See Table 1)

3.3

When suthorization has been obtained to prepare or modify
s computer code, the CCE shall prepare & design
specification. MWe may request assistance from the
Computer Services Department (CSD) to the extent he deens
necessary for the application.

The specification shall be given & peer review or
walkthrough by engineer(s) in the same discipline as the
CCE. Reviewers are appointed by the CCE's manager or Lead
Engineer.

The CCE shall revise the specification to incorporate (or
resolve) the comments of the reviewer(s). The final
version of the specification shall be signed by the CCE,
reviewer(s), and the CCE's manager or Lead Engineer.
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3.3.4

"’l’

If the specification is to be used for purchase of &
computer code, the CCE shall initiaste the purchase of the
code in sccordance with the instructions found in WE-205.

The CCE shall procesd with the design, documentation (see
Pigure 2), and testing of the code. The CCE may request
the services of CSD to the extent he deems necessary for
the application, ss follows:

(1) Prepare & Standard Memorandum (or Service Request)
from the CCE's Department Manager (or Project
Manager) to the CED Manager, providing the scope of
services requested and attaching the specification.

(2) WNotify the Software Control Library (8CL) of the
planned code addition or modification by filling out
the appropriste forms according to CSD procedures.

(3) During the development and scceptance of the code,
the CCE shall provide technical assistance for CSD as
requested, and shall participate in the testing of
the code to assure that the requirements of the
specification are met.

Final design review and formal approval to Level 11 shall
be as follows:

(1) rinsl design and testing documentation (see Figure i
for documentation contents) shall be independently
reviewed by an englnesr in “he same discipline as the
CCE using the review guldelines set forth in WE-10)
for the review and documentation of review for
ealeulations and analyses.

If the code was obtained from an externsl source, the
CCE shall determine the extent of testing and review

required depending on the amount of verification snd
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validation supplied by the vendor, whether the vendor
has an approved quality assurance program, the
complexity of the design, and the safety-related
status of the code. The CCE shall resolve any
verification and validation deficlencies in the
vendor's code and documentation. The resolution
shall be documented.

The reviewer shall document completion of the review
by signing and dating the cover form (see Figure 3).

Upon completion of the review process, the
documentation package shall be forwarded to the CCE's
manager for approval and signature. Completion of
the cover form constitutes final engineering approval
and designates & code as certified for Level 11 usage.

Completion and return to CSD of the appropriste SCL
forms designates & code s¢ resdy for inclusion in the
Software Control Library.

The CCE shall forward the approved documentation
package to DCC in mccordance with the internal
interface and DCC transfer requirements of WE-002

34 Unese  kevel UL

1.4

142

Codes that have been certified as Lavel 11 may be used in
sccordance with WE-10) for design caleulations and
anslyses or other work requiring quality sssurance.

If & code cortified for Level 11 usage replaces or revises
an existing code and the CCE determines that continued use
of the sarlier code is either inadvisable or unwarranted,
he shall contact the Software Control Library to request
arehival status for the application.
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The CCE shall coordinate the archival procedure to ensure
that there will be no impact on any other group or
department

3.4.)  The CCE shall be responsible for following the usage of
those codes which he verified for Level 11 usage, and he
shall be notified according to CSD procedures of any
discrepancies in such codes.

(1) Note dlscrepancies.

(2) Document notification of other users.

(3) Acquire informetion regarding the lmpact of these
discrepancies.

(4) Assess lmpact.

(%) Accumulate all records in & program flle.

3.4.4 I At As determined that modification is necessary to
resolve discrepancies and that future use and avallabllity
of the code i desired, the CCE shall implement the change
process by returning to the initial instructions of this
procedure and following through where applicable.

3.5 evele 1L and LY

3.5.1  Codes sssigned archival status are defined as slther Level
111 - Controlled Use or Level IV - Archive.

(1) Codes designated as Controlled Use status may be
sccessed with Group Manager or Project Engineering
Manager approval .

(2) Codes designated as Level IV have Archive status.
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When computer codes are used in cal

records requirements of WE-103 shall apply
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DOCUMENTATION

Purvose/Objective - This is a description of the reasons behind the initial
cal.oulation or revision.

Discussion - This is a description of the initial calculation or revision.
This should include consideration of scope, applicability, and limitations,
including plant-specific acceptability.

Input and Output - This section usually contains the code manual normally
provided with the code. As & minimum, will contain an input and output

description and requirements.

Programmers Information - This should include a compiled listing of the code
on fiche using appropriate update options for cross referencing.

Operational Information - This section should contain hardware requirements,
job control language (JCL), and update information as applicable.

Validation - Items a through 4 below should be repeated for each test case.
a) Description of test case

b) Test case input with JCL

c) Test case output

d) Test case evaluation

Data Retrieval Information - This should include tape number, file numbers,
and file names, as applicable.

Software Control Information - This will include the Software Control Library
Forms, if applicable.

User Feedback - The intent of this section is to provide a location for user

comments if they are accumulated. These comments may be incorporated in
following revisions. It is not necessary that this section be reviewed and

approved.

FIGURE 2
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TABLE 1

guidance for the Development and Use

Regquirements of WE-10
GENERAL

gEngineer Uses Guidance

INITIATION
Appoint Code Cognizant gEng ineer (CCE)

CcCE performs evaluation

CCE obtains suthorization

Summary Guidance

Cognizant engineer determines extent to
which guidance applies depending on

Safety significance
Comp lexity
Degree of standardization

Similarity to previous work

Prepare Statement of Problea and
Requirements Specification

Analyze current system
Anslyze requiraments and prepare recommendat ion

Prepare preliminary design for proposed
system

Establish costs, benafits and schedules
Prepare feasiblility report

Deliverables

o Punctional specification
o Genersl system design

Recommend purchase/modification

Requests involving costs of less than $1,000
require only spproval by CSD Manager

Request for suthorization requires the
following steps

Verify similar efforts not underway
Determine realistic system life cycle costs

Provide notification to CSD before & new
program or systes is acquired or deaveloped

Prepare request to justify recommendation
Obtain Department Manager approval

Submit request to Management Review Board in the
following format:

Punctional requiresents

System description
Application(s)

Features and benafita
Procurement costs

Support costs

Major implementation milestones

Potentisl future expansion

WE-108-1:
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TABLE 1 (continued)

Wﬂnmm

Reguirements of WE-108 $ummary Guidance Petailed Guidance
3.2.4 If purchase, CCE initistes process Prepare supply requisition wE-205
for purchase
3.2.% 1f modification or prepsrstion, CCE Proceed to Section 3.3 wE-108
starts development instructions
(Level 1)
3.3 mzwmyt - LEVEL 1
3.3.1 ccE (snd/or CSD) Design detailed logical system: :: Mub:w:.“u A
prepares specification se y
What functions will be performed Dasign

Pages 43 to 75
What circumstances the functions will
be performed under

What data will be acted upon

What processing will be required

What output will be produced
Design detaiied physical system
Plan the implementation
Determine test and operational environment
Revise costs, benefits, and schedules
Prepare System Specification Report
Peliverables:
© Design specification

© Acceptance test plan
o System test plan

3.3.2 Specification is reviewed Reviewers assure that the design specification:

Completely defines the proposed code or
system

Will produce s functional code or system
st the estimated cost and schedule

For guidance in performing specification wE-108
review see attached tadbles in WE-108:

Table 2 Guidance for Requirements Verification
Table 3 OGuidance for Verification of Test Plan
Table 4 Guidance for Design Verification

Table 5 Guidance for Verification of the
Program Documentation

3.3.) sSpecification is revised and approved Reviewers provide comments to CCE for
incorporstion or resolution

Final version signed by preparer, reviewers,
and manager or Lead Engineer

3.3.4 1If purchase, CCE initistes process Prepare supply requisition WE- 205
for purchase
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TABLE ) (continued)

Guidance for the Developsent and Use of Computer Codes

Reguirenents of WE-108 Summary Quidence peteiled Guidance

3.3.5 CCE (and/or CSD) proceeds with Design code and test cystem SDS Handbook

11 -
encoding. developing/modifying, Phase 1
documenting, and testffg Prepare procedures and conduct training ? ;ogramming and
of code Procedures

Satisfy operations requirements Pages 76 to %4
Conduct systea test

CCE participates in certification of
the system test results

Por guidance in performing system test see
attached tables in WE-108:

Table ¢ Guidance for Source Code Verification

Table 7 Guidance for Verification of Program
Integration

Table & Guidance for Program Validatlon

Table 9 Guidance for Verification of Test
Results

Deliverables:

© Tested system/report
© User's manual
© Training manual

Por format, see Pigure 2

(1) CCE requests CSD services Prepare standard memorandum
(or Service Request) and asttach
specification

(2) CCE notifies Software Control Prepare appropriste forms: CSD Procedures
Library of plenned addition ®r SCL Porms
modification of code. © SCL Support Request

o Product Installstion Request
(if initial installation of code)
o Modification Request
(Lf modificetion of previously
installed code)
o Test Results Report

Note: Signatures of CCE and
reviewer are not entered
until final testing is
complete

o Product Instsllation Release

(3) 4C% assists in development and Complete procedures and conduct formal $DS Handbook
acceptance process training training Phase IV-System Acceptanc
Pages 95-99
Conduct acceptance test of operastional
system

CCE participstes in certification of
system test cesults

Deliverables:

© Operational system




Cuidance for the Development and Use of Computer Codes

TAR £ 1 (continued)

ui nts of we 108

3.3.6 Pinal design reviev and formal
approval to Level 11

(1) Independent review by engineer
in wame discipline as COF

If code obtained wxternally, CCE
determines extent of testing
required

(2) Reviewer documents completion
of review

(3) Certification of code for
Lavel 11 usage

(4) Designation of code as ready
for inclusion in SCL

(5) Documentation package
transferred to DCC

3.4 USACE - LEVEL 11

3.4.1 Code may be used for design snalyses
or work requiring QA approval

3.4.2 Existing code is replaced
or revised

CCE decides continued used of code
is insdvisable

3. 4.) CCE follows usage

UM nce

Use reviewing guldelines delineated
in WE-103

Por documentation contents, see Figure 2
Depth of review dependent on:

Amounts of verificetion and validation
suppllied by vendor

Whether vendor has an approved
Quality sssurance program

Complexity of design
Safety-related status of code

CCE resolves deficiencies in vendor
documentation and documents resolution

Signs end dstes form, Pigure 3
CCE's manager approves documentastion
package Signs and dates form, FPigure 3

Appropriate forms completed

Use transfer steps delineated in WE-002

Use reviewing guldelines delineated in WE-102

© Verify that code is Level II
© Verify that code is appropriate

CCE initlates archival process

Contact Software Control Library
Coordinate archival procedure

Update procedures and conduct training
at follow-on locations

Provide post-installetion support
Prepare for post-installation sudit

Install operational system at follow-on
locations

Por guidance in performing installation,
see attached table in WE-108:

Table 10 Guidance for Verificatlon of
Installation Package

WE-108-15

taille uidance

wE-103

WE-108

WE-108

CSD Procedures
SCL Poras

wE-002

wE-103

CSD Procedures

SDS Handbook

Phase V -
Implementation and Suppc
Pages 100-104
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TABLE 1 (continued) ‘

dan r v n ter

Beguirements of WE-]108 Summary Cuidance Detsiled Guidance
3.4.) (continued) - Users shall notify Wote discrepancies CSD Procedures

CCR of discrepancies
Document notification of other users

Cet full impact

Assess lmpact

Accumulate records in progras file
3.4.4 CCE identifies need to modify Nodification is required:

Return to beginning of

Procedure WE-108 and follow
where applicadble

3.5 AKCHIVAL STATUS - LEVELS I11 AND 1V
(1) Controlled Use Used under control
Avallable for use with Group
Manager or Project Engineering
Manager approval

(2) Archive Archive status

4.0 RECORDS

4.1 Control! Requirements Por codes used in calculastions and
analyses, use records requirements
delineated in WE-103




TABLE 2

Guidance for Reguirements verification

Does the Requirement sprcification conform to required documentat.on

standards?

s Are sll regquired sections present?

b Does each section contain all of the required information?
c 1s the format as required?

Does the Requirement specification reflect an understanding of the
problem to be solved?

Are

Are

Are the requirements consistent with the Statemert of Problem for the
progran?

Are the models that are specified epr.upriate for the problem to be
solved?

Are the numerical techniques that are specified appropriate for the
problem to be solved?

Are the algorithms that are specified appropriate for the problem to
be solved?

Have program functions been p.rtiltonod in a manner consistent with
the problem to be solved?

Will the program as specified solve the problen?

the requirements complete?

Do the requirements include all functions called for or implied by
the Statement of Problen”?

Do the requirements identify all program interfaces and fully specify
required program behavior with respect to each”

Are all program inputls identified and described to the extent needed
to design Lhe progran”

Are all required program outputs jdentified and described to the
extent needed to design the progras’

Does the specification descridbe the operational environment into
which the program must fit?

Does the specification include all desired quality requirements,
e.g . requirements for performance, reliability, accuracy.
portabilaty. maintainability, user friendliness”

Does the specification reference all desired devclopment standards”

Does the specification include acceptence criteria for the progran”

Does the specification include timing and sizing constraints 144
spplicable®

Does the specification include required behavior in the face of
improper inputs and other anomalous conditions”

the fequirements correct?

Are all requirements consistent with the Statement of the Problem for
the progra=?

Are all requirements consistent with documented descriptions and

known properties of the operational environment into which the
program must fie?

WE-108- 17



Are

Are

Are

TABLE 2 (continued)
e L n ion
Do interface requirements agree with documented descriptions and
known properties of the interfacing elements?

Do input requirements correctly describe all inputs whose Ior-gt.
content, datas rate, etc., are not at the discretion of the designer?

Do output requirements correctly describe all outputs whose fermat,
content, data rate, etc., are not st the discretion of the designer?

Do requirements concerning models, slgorithms, and nuanieal
techniques agree with standard references, where spplicable?

the requirements consistent?
1s the Requirement specification free of internal contradictions?

Are the models, slgorithms, and numerical techniques that are
specified mathematically compatible?

Are input and output formats consistent to the extent possible”
Are the requirements for similar or related functions consistent”

Are the accuracies required of inputs, computations. output , etc. .,
compatible?

Are the style of prcsenta!ioa and the level of detail consistent
throughout the document?

the requirements clear and unambiguous?

car all requirements be interpreted”

Can all requirements be interpreted in only one way?

Are the requirements organized and presented in & way that promotes
clarity (for example, use of tables and lists in place of text, where
spplicable)?

Are the requirement~® sufficiently detailed to prevent
misinterpretation?

Does the specification differentiate between program requirements and
other information provided in the specification?

the requirements feasible?

Are the specified models, slgorithms, snd numerical techniques within
the state of the art?

Can they be implemented within the constraints imposed on the system
and on the development effort?

Are the quality sttributes specified for the program schievadble both
individually snd as & group?

Are the required functions sttainable within the available resources”

Does the Requirement Specification contsin sdequate provision for program
validation and scceptance?

b

1s each requirement testable?

Are acceptance criteris specified?

WE-108-18



TABLE 2 (continued)

Guidance for Reguirements verification

¢. Are the accepiance criteria consistent with
.  Results obtained from similar computer prog.ams
- Classical solutions
- Accepted experimental results
- Analytical results published in technical literature
- Benchmark probleas

Does the Requirement Specification svoid placing undue constraints on
program design and implementation?

a. Does the specification avoid telling how the program is to be
designed or implemented?

b. 1f it does place constraints on design or implementation, is there
justificetion for including such constraints in the requirements?

WE-108-19



TABLE 3

idanc r Verification est n

1s the Test Plan description complete?

Is the software product to be tested fully identified?
Are the scope and objectives of the Test Plan jdentified?

Are the scope and objectives consistent with the Requirement
Specification?

Are the Requirement Specification snd other documents required for
Test Plan development and execution referenced?

1s the testing approach to be followed described?

Are requirements to be tested identified?

Acceptance criteria defined”

Are methods used for indicating complisnce jdentified?
the test problems’ definitions adequate?

1s the basis for selection specified?

1s the description of test programs complete?

Por complex spplications, is there at least one problem that will
provide unequivocal anslysis of results with minimum human judgement?

Does each problem have known anéd accepted results?

Are the numerical sccuracy limits of each problem consistent with the
sof tware product?

1s the application range of the software product, @8 defined in the
Regquirement specification, adegquately covered by the set of test
problems?

Are all types of problems that are identified for solution by the
software included in the set of test problems or excluded for a
specified, valid reason”?

1s each testable requirement adequately covered?

1s st least one test case proved for each requirement?

1f the requirement covers a range of values or capsbilities, are test
cases identified to cover the range adequately?

1s the rationale for selecting test cases clear and valid?

Does the testing methodology establish an unambiguous means of
determining that the program complies with specified requirements?

1s the matrix of test cases versus requirements complete?

Are redundant test cases avoided?

the test case descriptions completed?

1s each test case derived from » documented testing approach?

Are the test cases consistent with the documented testing spproach?

Does the test case mailrix clearly esta®lish the relationship between
Lest cases and requirements being tested?

WE-108- 20



TABLE 3 (continued)

ne or Verif tion T

4. 1s the specification for each test case complete?

- Unique identification

- Objective(s)

- Input

- Expected results

- gvalustion criteris

- Relation to other tests
- Rationale for test setup

Are there test cases specified that are representative of conditions

..
under which the program will be utilized?

6. 1s the specification for each test case adequate?

s 1s input detail sufficient for input preparation?

b Are expected results explicit and specified with sufficient sccuracy?

Do the evaluation criteris provide unambiguous pass/fail status for
each test case”

d 1s the method of comparing test output with expected results feasible?

e Are dependencies between test cases described and sdequately

grecified?
f Are dats libraries identified?

3 Are the operating environment requirements feasible?

¥ 1s the plan for building, updating, and maintaining the test dats base
adequate?

a. 1ls every test case represented?

b. Does the input agree with test case specifications?

c Are output options correctly specified?

L] 1s all output required for evaluation of test case results specified?

e Are full references and all job control language consistent with
specifications?

. 1s each job stream executable?

s Is each input case correctly jidentified?

h.  Are input preparation instructions in accord with the program

documentation?
8. Are the test procedures cowmlete?

Are the procedures sp.cified in sufficient detail to permit
third-party execution?

b. Do the procedures cover building, updating, and use of the list data

base?’

c Will all required test results be produced”
é Are instructions provided for disposition of test results?

. Do the procedures cover preparation and use of all necessary datas
files and external support programs”

. Do the procedures provide for configuration control of the test data
base, data files, and external programs, consistent with the V&V plan?

WE-108- 21
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TABLE 3 (continued)
Guidence for Verification of the Test Plan

Are the procedures sutomated wherever possible to minimize human
error?

1s the evaluation methodology for each test case described?
1s the use of discrepancy report forms specified in the procedures”

1s » procedure for rerunning test cases included”?

Can the procedures be performed within the planned resources?

1s the plan for reporting test results adequate?

b

1s there s recommended format for discrepancy reports?

1s the test case log format specified?

1s the information required on the test case log sufficient to
document date and time of executions, observations that failures
(discrepancies) have oceurred, and responsibility for test execution?

1s an adequate method of summarizing test results provided?

Will the test results provide the input needed to demonstrate that
the program meets its acceptance criteria?

Are there procedures to control retesting and document change?

1s the method for assembling individual test results into the Test
Report described?

WE-108- 22



TABLE 4

n or Design Ver cation

Does the Design Specification conform to required documentation standards?
s Are sll required sections present?

b. Does sach section contain all of the required information?

c. 1s the format as required?

1s the Design Specification traceable to the Requirement Specification?

s. Are all requirements implemented in the design?

b. Do all aspects of the design have their basis in the requirements?

Are the numerical techniques that are specified appropriate for the
problem to be solved?

Are the algorithms that are specified appropriste for the probler to
be solved?

Has the program design been partitioned in s manner consistent with
the problem to be solved?

€. Will the program as designed meet the requirements?
1s the design complete?

- Does the design implement required program behavior with respect to
each program interface?

Are all program inputs, outputs, and data base elements identified
and described to the extent needed to code the program’®

Does the specification describe the operational environment intc
which the program must fit?

Are all necessary processing steps included”
Are all possible outcomes of each decision point designed?

Does the design take into account all expected situations and
conditions?

Does the design specify appropriate behavior in the face of
unexpected or improper inpuls and other anomalous conditions”

Does the specification reference all desired programming standards”

Is the design correct?

a. 1s the design logic sound, that is, will the program do what is
intended?

1s the design consistent with documented descriptions and known
properties of the operational environment into which the program must

fiey

Do interface designs agree with documented descriptions and known
properties of the interfacing elements?

Does the document correctly descridbe all inputs, outputs, and data
base elements whose format, content, dats rate, etc., are not at the

discretion of the designer?

Do the models, algorithms, and numerical techniques used in the
design sgree with standard references, where applicable?

WE-108-23




TABLE 4 (continued)

n n cation

1s the design internally consistent?

1s the document free of internal contradictions?

Are the models, algorithms, and numerical techniques that are
specified sathematically compatible?

Are input and output formats consistent to the extent possible?
Are the designs for similar or related functions consistent?

Are the sccurscies and units of inputs, dats base elements, and
outputs that are used together in computations or logical decisions

compatible?

Are the style of presentation and the level of detail consistent
throughout the document ?

1s the design clear and unambiguous?

b

Can all design information be interpreted?
Can all design information be interpreted in only one way?

1s the design organized and presented in 8 way that promotes clarity
(for example, use of taebles and lists in place of text, wherc

applicable)?

1s the design sufficiently detaileé to prevent misinterpretation?

Does the specification differentiate between program design and other
information provided in the specification?

1s the design feasible?

Are the specified models, algorithms, and numerical techniques within
the state of the art?

Can they be implemented within the constraints imposed on the system
and on the development effort?

Are the functions es designed implementable within the available
resources?
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Ve umentation
Does the Program Documentation conform to ANS1 NAl}-1374 and/or other
documentation standards imposed on the document?
a. Are all required sections present?
b. Does each section contain all required information?
e¢. 1s the format ar required?

1s the information in the Program Documentation consistent with that in
the Requirement Specification?

is the information in the Program Documentation consistent with that in
the Design Specification?

1s the information in the Program Documentation an accurste reflection of
the coded prograa?

1s the description of user input sdequate for test planning?

s. Are all inputs specified?

b. Are formats fully specified?

¢. Are valid ranges of input values specified”

4. Are valid dats rates specified, if applicable?

e. Are valid input sequences specified as applicable?

1s the information in the Program Documentation internally consistent”?
s 1s the document free of internal contradictions”

b. Are the style of presentation anéd the level of detsil consistent
throughout the document?

1s the information in the Program Documentation clear and unambiguous?
Can sll of the information be interpreted?
Cen all of the information be interpreted in only one way”’

1s the information organized and presented in & way that promotes
clarity?

I1s the information sufficiently detailed to prevent misinterpretation?

*Not applicable in the decign phasc
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TABLE ¢

Guidan.e for Source Code Verification

Does the coding conform to specified standards and procedures”

c.

Are

Does the coding conform to ANS1 Standard ANS 10.2 on Programming
Practices?

Does the coding conform to ANSI standards on the coding lenguage, if
applicable?

Does the coding conform to other specific development standards?

sufficient comment statements provided to give an adequate

description of each routine?

Are input and output variables correctly described?

Are constents used in the subroutine described?

Are the various cslculations and tasks explained?

Are the reading and writing of 1/0 files clearly explained?

Are special coding features such as mixed mode, word packing, and
non-ANS]1 coding clearly identified and explained?

1s the coding clearly understandable”

€.

Are complex coding structures svoided”?

Are consistent indenting and related techniques used to enhance
clarity?

1s self-modifying code avoided”

1s the source code logically consistent with the Design Specification?

Are

-t Qanoe

Are all features of the design fully and correctly implemented in the
code”?

Do all features of the coded program have their basis in the Design
Specification?

all variables properly specified and used”

1s the program free of unused variables”®
Are all variadbles initiealized?

Are array subscripts consistent?

Are loop varisbles within bounds”

Are constants correctly specified”

Are proper units used with each variable”

1s there satisfactory error checking?

<.

Are input items checked for limits?

Are externa)l dsta files checked to assure that the correct data file
is being read and the data is in proper format?

Are results of calculstions checked to be reasonable values?

Dcas arror detection result in consistent error messages and recovery?

Do all subroutine calls transfer dats varisbles correctly?

Are the number of varisbles and the type of each variable the same in
both the calling and called routines?

Are labeled common variable names, type, location, and size of arrays
consistent throughout the probles”




TABLE & (continued)

Guidance for Sourc C v fication
Is the dats read from each file consi..ent with the data written to that
file?
a. Are the number and type of variables consistent?
b. Are unit numbers consistent?
Do unit test results show that:
s. Bach foutine tested for major logic paths within the routine?

1] gach routine was checked for sppropriste minimum, maximum, and
sverage sets of variables?

¢, Edit statements were used to print intermediate results?

[ The module reproduces identical results with identical input?
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Does the integrated program conform

s. Does the progras meet storage requirements

core disk,

TABLE 7

n r v f t r ntegration

to the system resource requirements?

for small core, extended
and tape?

b. Does the program meet time and sizing requirements?

Does the integrated program interface pr

a. Does the progras

operly with external files?

properly read and write external files?

b. Does the prograns properly read user input data?

Are all pleces

anoe

of the integrated progras properly jidentified?

Has the source code been verified?

NHes the compiler been jdentified?

Have special user libraries been verified?
Have system libraries been identified?

. Has the loader been identified?

Does the program link together in & consistent manner?

s Are there any missing subroutines?

b. Does the module linkage specification create a properly 1

progras?

inked

c Are sll routines loaded into proper segments”?

4 Are global

end local labeled common blocks properly specified for

each segment?

Are the interfaces between functional units correct?

Are labeled commons consistent?

Are 1/0 data file names consistent?

.
19 Are argument lists passed consistently?
14
-]

Are 1/0 structures consistent and correct?

1s the control languag

e for building the integrated program correct?

8 Are proper compiler options used?

b Are proper libraries specified?

c Are loading options consistent for initializati

obtaining

1s the control

on of variables and

load maps”

language used for execution proper?

s Are all files properly specified?

b. Are execution time limits correct?

c Are external dats files properly attached and saved?

Are the specis

1 date libraries that are used for execution correct?

s Do the libraries conform to the Design Specification in structure and

format?
® Are there

¢. Can sdditi

sufficient data in the libraries for proper execution?

onal dats be added to the libraries eszily?
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TABLE 7 (continued)

Guidance for Verification of Program Integration

Nave sufficient edits been produced to verify the processing of dats and
transmission of data between and among modules”

Nave principal 1/0 files been checked?
Have labeled common blocks been checked?
Have variables passed to routines been checked?

Have principal results been checked?

TABLE €

n r Prog’ Val tion

Mas each requirement been teste” sdequately”

Does the set of test results corresponding to each requirement cover
the range sdequately?

Has each test result for this requirement satisfied its evaluation
eriteria?

Does the combination of test case results for this requirement meet
the scceptance criteria?

1s the total set of requirements met?

1s every acceptance criterion met satisfactorily?

Are there any test results that indicate unrepeatable, unreliadble or
unexpected program behavior?

Are the test results consistent with the initial Statement of Problem
for the program?
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Gu n

Does the Test Report comply with the format specified in the Test Plan?
Does it provide complete identification of the program tested?
Does it specify the scope of the Test Report?

Does it reference the Test Plan and any other relevant documents?

Does it provide s complete and sccurate description of the test
environment .

Location

Bquipment

Support software used
Does it describe and justify esch deviation from the Test Plan?
Does it provide a summary of test results?

Does it provide an evaluation of the program?

Does it provide recommendations for retesting and/or program
acceptance?

Does it provide a detailed description of the results of each test
case?

3 Does it include a copy of the test case log?
k Does it include all discrepancy reports prepared during the testing?

Is the information in the Test Report an sccurate reflection of the
testing performed?

- Does the summary of test results sccurately reflect the test outputs?

b 1s the evaluation of the program a realistic and e=ccurate reflection
of the test results?

Are the recommendations regarding retesting and/or scceptance sound
and based on the test results?

Do the descriptions of test results sccurately reflect actual test
outputs?

1s the test case log complete and consistent with actual twst outputs?

Are the discrepancy reports complete and consistent with actual test
outputs?

Mave all test cases been executed correctly?

a. Does the test case log indicate performance of each test case in the
specified environment, using specified test procedures?

1s there an explanation for any deviation from the specified test
environment or procedures?

1s there s discrepancy report for each deviation from expected
results’

Were correct inputs used for each test case”

Are the output values for esch test case accurately reported?
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TABLE 10

Quidence for Verification of Instellstion Packege

sufficient materials available on the program installation tape to

permit rebuilding of the installed prograa?

Are the necessary pieces from the following list available?
- Source code

- User-supplied library routines

- Systems library routines

. Module linkage specifications

. Dets structure definitions and dats base materials
. Control language for installation

. Dpats libraries to be used by the program

- Test cases

- Control language for execution

- Output results from the test cases

Are the format and content of the tape properly identified in the
installation procedures for easy reading of the files?

Are the installstion procedures clearly understandable to allow
installation and checkout?

the program be rebuilt from the installation package?’
Can the program source be recompiled in the same manner as before”

Can the program be reloaded into an executable program in the same
manner as before?

1f there are changes in rebuilding, do thesc changes affect the
functional operation of the program?

3 Do the test cases produce results identical to output supplied with the
installation peckage?

b

¢

Can all test cases be performed?
Are all results identical to previous resulls”

Are differences in results clearly understood and justified (such as
new date and time on printed output)?
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