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FREFACE

This document contains the SEPAC Software Confisuration
Control Plan ard Procedures.

This work was ~#erformed for Marshall Smpace Flisht Center’s
Data Svstems Laboratory, Software Ensineerins Division under

NASA Contract NASS-33806.

Questions concernine this document should be directed to
Intermetrics, Inc.,» Huntsville Qffice.

INTERMETRICS., INC,

3322 South Memorial Parkway
Holiday Office Center, Suite 72
Huntsvilie, Alabama 35801

(20%5) 882-4860

J.R.Boundsy QOffice Manaser
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1.0 INTRODUCTION
1.1 SCOPE

This document contains the SEPAC Software Confisuration
Control Plan and Procedures. The Plans and Procedures are based
on the MSFC Software Manavement and Development Remuirements -~
Book 2t Software Confisuration Contro) (MA=001-006-2H).

The cobiective of the software confisuration control 1is to
establish the eprocess for maintainine confisuration control of
the SEPAC software besinnine with the baselinine of SEPAC Flisht
Software Version 1 and encomrases the intesration and
verification tests throush Sracelab Level IV Intesration.

The mlans and rrocedures as sprecified in the followine
sections are desivned to prrovide a simrlified but commplete
confisuration control erocess. The intent is ¢to rewuire a
minimum amount of mrarerwork but provide total traceability of

SEFAC software.
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.
1.2 APPLICABLE DOCUMENTS
The followine documents are referenced by this document:

SEPAC SOFTWARE REGUIREMENTS SPECIFICATIONS, SE-015,
Revision 1, May 1978

SEPAC FLIGHT SOFTWARE APPLICATIONS SOFTWARE DESIGN
SPECIFICATIONS,» SAI-80-573-HU, Revision 2y S February
1980

SEPAC SOFTWARE DETAILED DESIGN, ACI Workine Document,
December 1980

MSFC SOFTWARE MANAGEMENT AND DEVELOPMENT, Preliminary,
MA-001~-006~2Hs 1 February 1979
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2.0 SEPAC SUFTWARE CONFIGURATION CONTROL

2.1 SOFTWARE CHANGE CONTROL AUTHORITY

Confisuration control of SEPAC software wil)l be the
resronsibility cf the SEPAC team with Intermetricss Inc:
providine confisuration manasement functions in suemort to the
Software Ensineerins Division, Data Svystems Laboratory of the

Marshall Seace Flisht Center.

The method #or neetine the objectives of softuare
confisuration control is the establishment of the SEPAC Softuare
Control and Review Board (SEPAC/SCRE).

The SEPAC/SCRE is orsanized and chartered accordins to the
suidelines ocutlined in Book 2t Software Confisuration Control
Document of the MSFC Software Manasement and - Develorment
Document (MA-C01-006~2H).

The obJectives of the SEPAC/SCRB aret

1. To erovide MSFC manasement with visibility of the
SEPAC software develorment and test mrocess.

2, To erovide an effective, efficient, iind understood
method for incorroration of chanses into baselined

documents.
3. To insure effective software testine.

‘4. To mrovide a central moint for distributins SEPAC
technical information.

The resronsibilities and orsanization of the SEPAC/SCRB are
defined in the followine sections.

| -]
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2.2 SEPAC/SCRB RESPONSIBILITIES
The SEPAC/SCRB is resronsible for the followine fupctionss
1. Maintain SEPAC Software Baseline Documentation

2. Maintain a SEPAC Technical Library (Arrendix A
Tists SEPAC reliated documentation)

3. Review and arrrove SEPAC Softwars Verification
Test Plan

4. Revicw and arerrove SEPAC Software Verificafion
Test Procedures

S. Review and dismosition SEPAC Software Ensineerins
Chanse Reauests

+

4. FReview and dismosition SEPAC Software Trouble
Remrorts

7. Review and dismosition SEPAC Software Test
Deviations

B. Review and dismosition SEPAC Software Ensineerins
Chanse Prorosals

L Establish asendas and conduct SEPAC Software
Readiness Reviews

|
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2.3 SEPAC/SCRB MEMBERSHIP

The orsanization and membership assisments for the
SEPAC/SCRB aret

MEMBEERS BESEONSIBILIIY  ORGANIZQILON
J.WATKINS (B.Roberts) CHAIRMAN MSFC/ESS2
R. BOUNDS (W, Womack ) SECRETARY INTERMETRICS
R.STEVENS(G.Hintze) MSFC/EFaS

B. BAKER MSFC/EEOL
B.GIBSON SWRI

Membershir on the SEFAC/SCRB is determined by each .
rerresentative orvanization with the ormanization erovidine one
member. The members listed above are the errimary and
alternative members as currently identified. The rerresentative
orsanizution may desisna‘te anvy rerson to rerresent that
orvanization at the SCRB meetines or to ererform the SCRB
functions assisned to that orsanization.

The SEPAC/SCRB meetines are to be oren with anvy NASA, ISAS,
or SEPAC contractor rersonnel welcome to attend.

Intermetrics will errovide SEPAC/SCRB secretary functions.

»
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2.4 SEPWC/SCRB MEETINGS

The SEPAC/SCRB meetinws are to be scheduled as needed for
rrocessine confisuration control information and reviewins SEFAC

Software status.

The SEPAC/SCRB Chairman will chair the SCRB meetinss.

For each meetins the SEPAC/SCRB Secretary will emremare an
asenda definine the items that are to be covered for that

meetine,

The SEPAC/SCRB Secretary will rocord minutes of the SEFAC/
SCRB Meetines and will distribute those minutes to the members
as soon as possible after the meetins. If any action items are
assisned by the SCRBy the Secretary wil) distribute minutes to
those mersons assisned to rerform the action item,

i INTERMETRICS
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3.0 SEPAC BASELINES

Forma)l confisuration control besins

key documents and software rrosrams.
and software rrosrams are baseline items for SEPAC.

BASELINE ITEM
DOCUMENIS

SEPAC SOFTWARE REGUIREMENTS
SPECIFICATIONS, SE-O135, Revision 1.
31 Mar 1978

SEPAC FLIGHT SOFTWARE APPLICATIONS
SOFTWARE DESIGN SPECIFICATIONS,
SAI-80-~-573~-HU

Revision 2, 5 February 1980

SEPAC SOFTWARE DETARILED DESIGN,
Necember 1980: ACI Workine Document

with the baselinine of
The followins documents

BASELINE DATE

+ JUNE 1978

+ MARCH 1980

# SEPTEMBER 1981

SEPAC SOFTWARE VERIFICATION TEST PLAN, # MAY 1981

IR=-4&33, 15 May 1981

SEPAC SOFTWARE VERIFICATION TEST,
PRGCEDURES,y IR-635, 135 Mav 1981

SOEIWABE BROGBAMS

SEPAC FLIGHT SOFTWARE VERSION 1
SEPAC FLIGHT SOFTWARE VERSION 2

# MAY 1981

# JUNE 1981
# AUGUST 1981

# These items are to baselined by the SEPAC/SCRB.

+ The current issues of these documents are acceprted by the
SEPAC/SCRB as baseline documents.

..
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4.0 SEPAC SOFTHARE RESPONSIBILITY

4.1 SEPAC NSSC-11 SOFTWARE DEVELOPMENT

Intermetrics is resronsible for meintasnine internal

contro) of the SEPAC software durins the development, unit test,
and software duild erocess.

This rrocess includesst

1. Control of the rarametar names ~nnd unit module
hames

2. Control of the interfaces between all softuare
modules

3. Control of unit testine

4. Control of the data base desisn, structure, and
parameter assisnments

=, Control of the DEP/IU interface
&6, Control of the memory and timine budeets
7. Delivery of SEPAC software rrosram rackase

8. Evaluation of software discrerancy rerorts

S

9. Preraration of software chanve resuests

ERRBIY

4,2 SEPAC ECAS SOFTWARE DEVELOPMENT

The Srace Sciences Laboratory and Data Svystems

10.* Aid in preraration of software chanse evaluations

Laboratory

of MSFC are resronsible for manamine the interface definitions

for SEPAC Software. Twis includess
1. Control of the DEP/ECDS interface
2. Control of the DEF/ECAS interface

]
. INTERMETRICS
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4,3 SEPAC SOFTWARE VERIFICATION

Intermetrics is to rrovide SEPAC Verification Software
testine functions. This resronsibility includess

1
2.
3.
4.
S.
&,
7.
8.
?.
10.

]
B
M INTERMETRICS

Develor verification test rrocedures

Maintain verification test mrrocedures

Perform verification tests

Archive verification tes’s results

Muke available verification test results

Analvze verification tests

Report software discrerancies '

Aid in preraration of software chanse evaluations
Evaluate software chanse prorosals

Disrmosition of discrermancies
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5.0 CONFIGURATION CONTROL PROCESS

S.1 CONFIGURATION CONTROL PROCESS

The confisuration control mprocess to be used by SEPAC is
dericted in Fisure S-i%, .

There are two methods for initiatine confisuration control
actions relative to SEPAC Software.

1. New or exmranded scome, rotentia: software chanses
identified after beselinins of documentation or
computer erosrams.

2. Deviations or software rroblems identified durine
formal reviews or verification tests.

The confisuration rrocess as shown in Fisure S-1 is self
exrlanatory. For a detailed descrimtion of the rProcess see.
"Rook 2t Software Confisuration Control” of the MSFC Software
Manasement and Develorment Rewuirements series.

The forms that are used in the confisuration rrocess a&re
described in the followiny section,

INTERMETRICS
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CONFIGURATION CONTROL PROCESS

SIER EOBM
0 SRN
1
2 (T)DR
3
4
S SCE
6
7
8 ECR
9

10
11 SCE
12
13
14 CCBD
15

FIGURE S5-1:

J
ll INTERMETRICS

CONELIGUIATION CONIROL ACIXION

PREPARE SOFTWARE RELEASE NOTICE FOR
BASELINE DOCUMENTS OR COMPUTER PROGRAM

IF SOURCE OF ACTION IS
TEST DISCREPANCY: G) TO STEP 2
REVIEW DISCREFANCY$ GO TO STEP 2
NEW, MODIFIED SCOFE: GO TO STEP 8
SOFTWARE PROBLEM: GO TO STEP 26
PREFARE (TEST) DISCREPANCY REFORT
SUBMIT (T)DR TO SCRF
L0G (TYDR
PREPARE SOFTWARE CHANGE EVALUATION
LOG SCE
IF NEW OR MODIFIED CHANGE GO TO STEP 17
PREPARE ENGINEERING CHANGE REQUEST
SUBMIT ECR TO SCRB
LOG ECR
PREPARE SOFTWARE CHANGE EVALUATION
LOG SCE
IF CHANGE APPROVED GO TO STEP 17

PREPARE CONFIGURATION CONTROL BOARD
DIRECTIVE - "CHANGE DISAPPROVED"

LOG CCBD

CONFIGURATION CONTROL PROCESS
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(Continued)
SIER EQBM CONEIGURAIION CONIROL QCIION

¥
§ ﬂ
g CONFIGURATION CONTROL PROCESS
i' 16 ACTION CLOSED
17 ECP PREPARE ENGINEERING CHANGE PROPOSAL
i‘ 18 SUBMIT ECP TO SCRB
l 19 LOG ECP

20 IF CHANGE
APPROVED: GO TO STEP 21
§ REJECTED: GO TO STEP 14
} TO BE RESUBMITTED: GO TO STEP 8

ﬁ 21 CCBD PREPARE CONFIGURATION CONTROL BOARD
: DIRECTIVE - "CHANGE APPROVED"
| 22 LOG CCBD
23 IMPLEMENT SOFTWARE CHANGE
24 REVISE DOCUMENTATION
ﬁ 25 ACTION CLOSED
g 26 SPR PREPARE SOFTWARE PROBLEM REPORT
) 27 SUBMIT SPR TO SCRB
?F 26 LOG SPR
29 GO TO STEP 5

,Wu—w:' o M_w g

FIGURE S5-1: SEPAC CONFIGURATION CONTROL PROCESS
(Continued)

Jn
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S.2 FORMS

Fisures B-1 throush B-13 identify the forms that are

by the confisuratiorni rrocess. A brief descrimption of each
Fo“ow.c ‘

1. ENGINEERING CHANGE REQUEST (ECR) - The ECR is to .

..
L
’r

be used to initiate reauests for software chanses to
satisfvy new or additional reauirements. (See Fiwure
B-1).

2. CONFIGURATION CONTROL BOARD DIRECTIVE (CCEBD) =~ The
CCBD is to be used to close out a resuest rresented to
the SEPAC/SCRE whether the closeout 1is arproval or
disarrroval. (See Fisure B-2),

3. SOFTWARE CHANGE EVALUATION (SCE) - The SCE is to
be used to describe the evaluation' of the chanse
imract. This evaluation is rresented to the
SEPAC/SCRE to aid in the amrrroval process for anvy
request initiated by an ECR. (See Fisure B-3).

4, (TEST) DISCREPANCY RECORD (DR/TDR) - The (T)DR is
to be wused to record any discrermancies. (See Fisure
B-4).

The DR is ¢to be used to record anvy desien
imeplementation errors or deficiencies subsesuent to
de¢cument armeproval or is used to record anvy desien
imelementation errors or deficiencies recosnized
durine formal reviews.

A TDR is to be used any time a rroblem/anomaly is
encountered durine testine with the excestion of an
obVious test dexiation or human factor which is
immediately recosnized and corrected without
disturbine the normal erosress of the test.

S. SOFTWARE PROBLEM REPORT (SPR) - The SPR is to Dbe
used to rerort software rroblems. (See Fisure B~5).

6. SOFTWARE RELEASE NOTICE (SRN) = The SRN is to be
used to document a software release. Under “comments"
the ECR"s, and (T)DR”s closed out by the release are
listed. (See Fiwure B-6).

7. ENGINEERING CHANGE PROPOSAL (ECP) - The ECP is to
be used to describe software chanse erorosals as
identified in the ECP. (See Fisure B-7).

8. (TEST) DISCREPANCY RECORD LOG (T/DRL) - The T/DRL
is to be wused to low al)l (T)DR’s initiated, (See
Fisure B-8).

INTERMETRICS
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.

is to be used to loe a)l ECR’s initiated. (See Fisuia2
B"?’c

10. ENGINEERING CHANGE PROPOSAL LOG (ECFL) - The FCPL
is to be used to los al) ECP’s initiated. (See Fisure
8—10)0

i

11. SOFTWARE PROBLEM REPORT LOG (SPRL) - The SPRL is
to be used to Yor all SPR’s initiated. (See Fisure

B-l‘)-
12. SEPAC SCRP CONFIGURATION CONTROL ROPRD DIRECTIVE
LOG (CCBDL) - The CCBDL is to be used to low all

} CCBD’s initiated. (See Fisure B-12).
13. SEPAC CONFIGURATION CONTROL CROSS REFERENCGE - The
SEPAC Confisuration Control Cross Reference’'is to be
used to Cross Reference all ECR’s, ECP’sy (T)DR‘s,
SCE’sy, CCBD’s+ and SPR’s. (See Fisure BR~13).

a' Y. ENGINEERING CHANGE REQUEST LOG (ECRL) - The ECRL

|
1
i

N
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5.3 CONFIGURATION STATUS ACCOUNTING

The confisuration control accountins function errovides the
carability of carturine, storinesy, and retrievins all data
rertinent to the manasement and omeration of the SEPAC software.

The status accountine ¢function errovides the followinse
informationt

1. Current and accurate SEPAC confisuration baseline
documents
- Orisinal relcased document
- Redlined document for arrroved chanses
2. Current and accurate SEPAC confisuration baseline
computer Prosrams
- Source listines
- ObJect prosrams
- Load erowrams
2. (Test) Discrerancy Record Loe
4. Eneineeriney Chanse Resuest Loe
S. Ensineerins Chanse Prorosal Los
6., Software Problem Rerort Low
7. Confisuration Contro) Board Directive Los
8. Coi “isuration Control Cross Reference
9. SEPAC Technical Library
This information wil)l be kert by Intermetrics and will be

available on rewuest or will be emrovided at the SEPAC/SCRB
meetines.

| <]
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.
6,0 INTERFACE MANAGEMENT
The SEPAC/SCRE will coordinate any activities that are
reaquired of the SEPAC team for interfacins with other NASA or
ISAS orvanizetions.
These activities include:

# SEPAC Exreriinent Computer Arplication Softuware (ECAS)

# SEPAC Exreriment Comeuter Omeratine System (ECOS)
DEP services.

# LEVEL I/II/111 Intesration
# LEVEL IV intesration

* POCC

# Pavlioad Crew Trainine

#* AEPI Interface

- |
3 INTERMETRICS
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7.0 UTILIZATION OF CONFIGURATION CONTROL

7.1 PRIOR TO SEPAC SOFTWARE BASELINE

Prior to bacelinine of SEPAC software, Software Froblem
Remorts (SPR) are to be senerated to document SEPAC softuare or
system problems noted durins unit or intesration tecline. The
Software Problem Rerorts are to be written for those problems
that affect SEPAC Software Remuirements. such ast

# Inconsistent Software Resuirements
# Vasue or unclear Software Resuirements
# Software Rewuirements that cannot be implemented

Software Problem Rerorts or Discrerancy Rerorts are not to
be used durine this mhase to note software dtsign and

imelementation eroblems.

The SEPAC Low Book (Green Book) is to be used durine this
phase to document softuware desisn and implementation sroblems

and their resolutions.

7.2 BASELINING SEPAC SOFTWARE

Delivery of SEPAC software includes delivery of the SEPAC
software Jistine and load tare. A Software Release Notice is to
be premared to Jocumert formal delivery of the software

rackasae.

7.3 AFTER SEPAC SOFTWARE BASELINE

After SEPAC software has been baselined., formal
confisuration control armrlies to all software test Processes.
Software Problem Rerorts and/or Discremancy Notices are to be
prerared for all noted errors.

For the baseline software rackase, a Patch Lo® is to be
maintained. The Patch Los contains all softuare ratches made to
the software rroesram. A1l aererroved patches (temrorary or
rermanent) must be entered in the Patch Los. The Patch Los
identifies the machine lansuave and assembly lansuase ratches:
reason for the matchy cross reference to Software Chanse Notice,
date, and imelementor.

E INTERMETRICS
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SEPAC LIBRARY

SEPAC FLIGHT APPLICATIONS SOFTWARE DESIGN SPECIFICATION
SA1-80-573-HU

Revision 21 February S, 1980

Science Arplications., Inc.

NASE2~-32816

SEPAC VERIFICATION TEST PRUCEDURE
SE-10S1E

I1SAS

Drafts 1 December 1978
Preliminary 1t 30 June 1979
Preliminary 2t 12 March 1980

EOIVS EXPERIMENT PARAMETER/MESSAGE REDUCTIDN SOFTWARE INTERFACZ

CONTROL DQCUMENT
Atsuiko Commutine Internatianal
Preliminaryt October 1920

SEPAC SOFTWARE REQUIREMENT SPECIFICATIONS (SSRS)
SE-0195

SEFAC/ ISAS

Revision it 31 May 1978

SEPAC SOFTWARE DETAILED DESICN (SDD)
Atsuko Computine International
Workine Document: December 1980

SEPAC INTERFACE UNIT REQUIREMENTS AND CAPABILITIES DOCUMENT
Southwest Research Institute
February, 1979

SEPAC SOFTWARE VERIFICATION TEST PLAN
IR-633~1

Intermetrice, Inc.

Mavy 19, 1981

SEPAC SOFTWARE VERIFICATION TEST FROCEDURES
IR-635%5

Intermetrics., Inc.

Mavy 15, 1981

-]
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1 SEPAZ LIBRARY
i

i

SPACELAB MISSION 1 FLIGHT SOFTWARE REQUIREMENTS SPECIFICATION
MDC G8313B ’

McDonnell Douslas Cormoration

Ausust 1960

aai

SPACELAB MISSION 1 FLIGHT SOFTWARE DESIGN SPECIFICATICNS
ECO 69351A

McDonnell Douslas Cormoration/1IBM

; Semtember 1980

SPACELAB MISSION 1 FLIGHT SOFTWARE DESIGN SPECIFICATION
ECO 8951

McDonnell Douslas Cormroration/IBM

Preliminaryt June 1930

SPACELAE MISSION 1 EXPERIMENT OPERATING PROCEDURES
INS002 SEPAC

NASA/MSFC Systems Analvysis and Intesration Laboratory
JA=-Q090

Revision A July 1980

i SPACELAB MISSION 1 ECOS TIMELINE REQUIREMENTS DOCUMENY
¢ NASA/MSFC Grstems Analysis and Inteseration Laboratory
Preliminaryt Ausust 1980

% SPACELAB MISSION 1 MISSION OPERATIONS REQUIREMENTS DOCUMENT FOR
EXPERIMENT INSQ02 SPACELAB EXPERIMENT WITH PARTICLE ACCELERATORS
NASA
Review Comry: March 19€0

SPACELAB 1 INTEGRATION PROJECT EXPERIMENT COMPUTER OPERATING
SYSTEM

DESIGN SPECIFICATION

McDonnell Douslas Cormoration

ECO 894%B

Arri) 1980

SPACLAB INTEGRATION PROJECT EXPERIMENT COMPUTER OPERATING
SYSTEM DESIGN SPECIFICATION - VOLUME 11

McDonnell Douslas Corroration

ECO 8945B

Arril 1980

|
;
i
i
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SEPAC LIBRARY

SPACELABE MISSION 1

PAYLOAD CREW TRAINING COMPLEX
EXPERIMENT SIMULATOR MODELING
REQUIREMENTS FOR 1NS002
MSFC/SAIL/0DD/OPAB

Initial Releaset December 1980

H
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FIGURE B-13: SEPAC CONFIGURATION CONTROL CROSS REFERENCE
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