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FOREWORD

Tre Software Engineering Laboratory (SEL) is an organization
sponsored by the Natl.onal Aeronautics and Space Administra-
tion Goddard Space Flight Center (NASA/GSFC) and created for
the purpose of investigating the effectiveness of software
engineering technologies when applied to the development of
applications software. The SEI was created in 1977 and has
three primary organizational members:

NASA/GSFC (Systems Development and Analysis Branch)

The University of Maryland (Computer Sciences Department)

Computer Sciences Corporation (PCASS Project)
The goals of the SEL are (l) to understand the software de-
velopment process in the GSFC environment; (2) to measure
the effect of various methodologies, tools, and models on
this process; and (3) to identify and then to apply success-
ful development practices. The activities, findings, and
recommendations of the 5EL-are recorded in the Software
Engineering Laboratory Series, a continuing series of re-
ports that includes this documen. A version of this docu-
ment was also issued as Computer Sciences Corporation
document CSC/SD-83/6012.

The primary contributors to this document include

Pzi-Shen Lo (Computer Sciences Corporation)
David Wyckoff (Computer Sciences Corporation)

Other contributors include

Jerry Page (Computer Sciences Corporation)
Frank McGarry (Goddard Space Flight Center)

Single copies of this document can be obtained by writing to

Frank E. McGarry

Code 582.1

NASA/GSFC

Greenbelt, Md. 20771
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ABSTRACT

This document provides a description of the structure of the
Software Engineering Laboratory (SEL) data base. It defines
each data base file in detail and provides information about
how to access and use the data for programmers and other
users, Several data base reporting programs are descrihed
also.
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SECTION 1 - INTRODUCTION

The Software Engineering Laboratory (SEL) was created to
support efforts to measure and evaluate the effects of var-
ious methodologies, models, and tools on the software de-
velopment process. The SEL is a combined effort involving
Goddard Space Flight Center (GSFC), Computer Sciences Cor~
poration (CSC), and the University of Maryland (UM).

One of the major functions of the SEL is the collection,
analysis, and archiving of detailed data, describing all
facets of the software development process within the Sys-
tems Development Section of GSFC. The projects providing
the detailed data are software development efforts in sup-
port of GSFC flight dynamics ground support systems.

To facilitate the use of the information collected, a data
base was designed that consists of approximaéély 330 indexed
files on a DEC PDP-11/70 computer. In addition to several
header or summary files, each project studied ma§ require up
to 11 files--one for each of the 7 types of forms collected
and 4 general information files. Section 2 of this document
describes the structure of the data base. The software
packages that support the entry, maintenance, reporting, re-
trieving, and backup of thils data base are described in Sec~-
tion 3.
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ORIGINAL PAGE IS
OF POOR QUALITY

SECTION 2 - DATA BASE ORGANIZATION

This section describes the structure and content of the SEL
data base files. Many of the files are organized in re-
sponse to the structure of the SEL forms. 1In general, the
files are organized by project and by form type. Exceptions
and additions are noted in the following subsections.

The following is a list of the data base files in the order
in which they are described in Section 2.2 and in Appendix A
("proj" is the project name; "n" is the number of projects
in the data base):

Number
of

Descriptive File Name Files File Name
Encoding Dictionary File 1 ENCODE, HDR
Estimated Statistics File 1 EST.HDR
File Name and Status File 1 STAT.HDR ..
Phase Dates File 1 HEADER.HDR
Subjective Evaluations 1 DIR.HDR
Directory File
Suabjective Evaluations 1 SEF.HDR
File
Attitude Maintenance n projl.AT™,prcj2.ATM,
Change Report (ATM) File esesPrCL,n.AT™
Change Report Form (CRF) n projl.CRF,proj2.CRF,
File ¢essProjn.CRF
Cemponent Status Report n projl.CSR,proj2.CsR,
(CSR) File eesProjn.Csr
Component Summary Form n projl.CsSF, proj2.CSF,
(CSF) File «es,pProjn.CsF
General Project Summary n projl.GPS,proj2.GPSs,
(GPS) File e, Pprojn.GPS
Resource Summary Form n projl.RSF,proj2.RSF,
(RSF) File «essProjn.RSF

2-1
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Descriptive File Name

Run Analysis Form (RAF)
File

Accounting Informatiorn
(ACC) File

Comment (CMT) File

Component Information
File (CIF)

Growth History (HIS)
File

Source Analyzer Program
(SAP) Output File

Transaction (backup)
Files

2.1 FILE ATTRIBUTES

ORIGINAL PAGE -
OF POOR QUALITY

Number
of
Files File Name °
n projl.RAF,proj2.RAF,
eesspProjn.RAF
n projl.ACC,proj2.ACC,
vseprojn.ACC
n projl.CMT,proj2.CMT,
toothOjnoCMT
n projl.CIiF,proj2.CIF,
eeespProjn.CIF
n projl.HIS,proj2.HIS,
esssprojn.HIS
1l ALL.SAP
7 TRANS.CIF, TRANS.CRF,

TRANS.CSR, TRANS.CSF,
TRANS.HIS, TRANS.RSF,
TRANS.RAF

All data base files, except the transaction files, are
llocated on disk DBl, under user identification code

(UIC) [204,1). The name of a file is composed by attaching
the project name and form type abbreviation to the disk and
UIC designation. For example, to access change report data
for project PROJ, the name would be DBl:[204,1])PROJ.CRF.

The transaction files are on disk DB0O to allow data base
restoration in the case of a failure of disk DBl.

The larger projects have up to 2,000 forms and up to
10,000 records. A project this large would take up about
4000 500~-byte blocks. The total data base takes up approx-

imately 49,000 blocks.

8070
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ORIGINAL PAGE |3
OF POOR QUALITY

2.2 FILE DESCRIPTIONS

On this data hase, there are three file types or categories:

[ Header or summary files
° Form data files
) Auxiliary files

Header or summary files contain directory and summary infor-
mation (such as total lines of source code, project dura-
tion, ana total effcrt) for each project.

Form data files correspond directly to a particular type of
form; there is a separate file for each form type per proj-
ect.

Auxiliary files contain support information, such as de-
scriptive text (Ccmwent Files), taken from the software en-
gineering ferms and component descriptions generated by SAP
(Reference 1) .-

Except as noted, all files are indexed. Appendix A de-
scribes all file formats in detail, including every field in
each record type.

2.2.1 HEADER (SUMMARY) FILES

The header or summary files contain directory and summary
information for the entire data base. These files can be
used to obtain top-level summary reports on all the data.
The following six header files are described in this section:

Encoding Dictionary
Estimated Statistics
File Name and Status
Phase Dates
Subjective Evaluations

Subjective Evaluations Directory

2-3
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2.2.1.1 Eacoding Dictionary File (ENCODE,HDR)

The Encoding Dictionary File contains the numerical code
type information used to represent the lengthier alpha-
numeric or English text information. The codes are used to
save space where certain titles, names, or other pieces of
information are used repetitively throughout the Zata base,
Twenty-four different types of codes are represented on the
file. (Some types may require more than one record of
data.) Typical pieces of data that are coded and placed on
this dictionary are project name, programmer name, source
language, types of changes, and types of error. Thus, since
project names, for example, are used repetitively throughout
the dats base, the corresponding numerical codes are used
instead of the full name. The codes are assigned by the
data base administrator and do not have any particular sig-
nificance as far as priority or importance are concemed.
The Encoding Dictionary File contains the following fig}ds:

° Code type

° Code
™ Abbreviated name
[ Full English description
Below are thren sample :ecords:1
Type Code Abbreviation Description
4 1 UNITT Unit test
4 2 SYSTEMT System test
4 3 BNCHMRKT Benchmark test

See Appendix A, Section A.l, for the file format.

1Throughout Section 2, each of the records is to be read
across. For example, on page 2-7, the first or Project 1
record contains a code of 10, 638 components, 535 modules,
and so on.
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2.2.1,2 Estimated Statistics File (EST.HDR)

The Estimated Statistics File characterizes the size and
resources (manpower, computer) of each project. The £iie
contains a single record of information for each project on
the data base. Each record contains a project name as well
as information summarizing the characteristics of that proj-
ect., This information is usually collected at the conclu-
sion of a project by personnel close to the project. It
summari»»s the basic size and resource characteristics of
each project. The project managers review the completed
project and gather the following information for this file:

o Project name

[ Number of components and modules

] Number of lines, executable statements, runs, and
changes )

o Number of pages of documentation )

) Programmer, management, and services hours

° IBM S/360-95 and =75 hours (based on computer
accounting information)

° Other computer hours

Below are three sample records--one for Project 1, one for
Project 2, and one for Project 3--in the Estimated Sta-
tistics File., The programmer, management, and services
hours are stored as integer type characters formed from the
real number values times 10, The status flagl refers to
the status of the data: 1 is unchecked data, 2 is hand-
checked data, and 3 is data verified by application.

lrhis is true for all sample records throughout Section 2.

2=5
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Total Number
Project “roject Number of Number of of New
Name _ Code Components Modules Modules
PROJ1 10 638 535 337
PROJ2 38 113 102 93
PROJ3 19 639 519 418
Number of Total
Modified Number Number of Pages of Number
Modules of Runs Changes Document of Lines
1 7500 1576 1793 75,393
0 1589 255 763 15,258
59 1000 2350 2458 85,369
Number of
Number cf Number of Number of Modified
Number of Modified Total Exec New Exec Exec
New Lines  Lines Statements Statements Statements
49,31¢ 4252 30,448 29,098 1179
14,873 0 « ~ 4,482 4,413 0
76,883 5652 38,157 35,203 216l
Programmer Management Services $/360-95
Hours Hours Hours Computer Hours
109,565 35,510 12,310 2090
31,638 13,022 11,942 628
115,586 27,119 27,444 3120
$/360-75 Other Status Active Project
Computer Hours Computer Hours Flag Flag Category
1930 0 1 N 1
4 0 1 N 1
1852 0 1 N 1

See Appendix A, Section A.2, for the file format.
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2.2.1.3 File Name and Status File (STAT.HDR)

The File Name and Status File is a type of summary directory
for the entire data base., It contains one record for each
indexed file in the data base. Each record contains a file
name; creation, last backup, and last access dates (YYMMDD
format) ; and number of records in the particular file.

These data are updated automatically by the data entry pro-
gram (Data Base Maintenance Software (DBAM) (Reference 2))
whenever a file is accessed.

Three sample File Name and Status File records are given
below--one for Project 1, one for Project 2, and one for
Project 3:

Project Project Creation
Name Code File Name _Date
PROJ1 10 DB1:[204,1]) PROJ1,.RSF 790312
PROJ2 38 DB1:[204,1) PROJ2.RSF 791026
PROJ3 19 DB1:[204,1] PROJ3.RSF 790901
Last Backup Last Update Number of
Date Date Records
820611 790312 91
820611 0 93
820611 0 162

See Appendix A, Section A.3, for the file format.
2.2.1.4 Phase Dates File (HEADER.HDR)

The Phase Dates File contains the start and end dates for
all phases in the software development cycle. The file in-
cludes project name, code, and the dates (YYMMDD format) for
the requirements, design, code and unit test, system test,

acceptance test, cleanup, and maintenance phases for each
project. These dates are obtained from the project manager
at the conclusion of each project.

2-7

8070



Below are three sample Phase Dates File records--one for
Project 4, one for Project 2, and one for Project 3:

Pcoject
Name

PROJY4
PROJ?
PROJ3

Req.

Start

761010
770101
780101

Code and
Test End
771203
780114
790331

Cleanup
Start

780318
780415
791013

See Appendix A, Section A.4, for the file format.

2.2.1.5

Project Development
Code Computer
2 0
10 0
19 0
Req. Design
End Start
770213 770213
770401 770401
780501 780501
System System
Test Test
Start End
771203 780204
780114 780218
790331 790602
Cleanup Maintenance
End Start
780427 780429
780624 780624
791222 791222

Subijective Evaluations File (SEF.HDR)

Alien
Target Computer
Comput. ¢ Use
0 0
0 0
0 0
Design Code and
End Test Start
770604 770604
770730 770730
781014 781014
Acceptance Acceptance
Test Test
Start End
780204 780318
780218 780415
790602 791013
Maintenance Status
End Flag
780820 1
781024 1
800404 1

The Subjactive Evaluations File characterizes the develop-

ment methods and environment of each project.

New informa-

tion is added to this file near the conclusion of each

project.

By reviewing code and documents and by observing

the development process, project managers quantify the de-
gree to which each of the qualities applies to the project.

This is strictly a subjective management evaluation.

8070
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The data for each project are contained in seven variable-
length records. Bach record represents a main category of
measures., The seven cateqories are

0 Software Engineering (SE)--Includes practices and
techniques (MT), tools (1S), and documentation (DC)
measures

[ Nevelopment Team Ability (AB)--Includes experience

with application (AP), effectiveness of management
(MG), and performance of team (PF) measures

[ Difficulty of Project (DF)--Includes complexity of
problem CP), internal influences on project (IN),
and external influences on project (EX) measures

° Process and Product Characteristics (PC)=-=-Includes
resources available (RA), software product (PR),
and product/process performance (PP) measures

o Development Team Background (DB)-~-Includes team
rank (RK), years of protfessional experience (YP),
years of applicable experience (YA), and years of
environment experience (YF) measures

° Models (MD)-=Includes Walston-Felix model (WF),
PRICE 53 wmodel (PS), and COCOMO model (CO) measuras

° Additional Details (AD)--Includes miscellaneous
(M8) and code breakdown (SW) measures

See Appendix A, Section A.5, for the file format. Sample
records are not presented here because of their extreme
lenath. Reference 3 describes the data collected for this
file,

2.2.1.6 Subjective Bvaluations Directory File (DIR.HDR)

The Subjective Evaluations Directory File contains the
alphanumeric code type information used to represent the
lengthier English text information. The codes represent
Yat)

-
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certain titles, names, or other pieces of information de-
scribing measures used in the Subjective Evaluations File.
Fach record contains information for one specified measure
in the Subjective Evaluations File. The Subjectivr. Evalua-

tions Directory File contains the following fields:

Code for the measure

Name of the measure

Minimum value of the measure

Maximum value of the measure

Data record sequence number (1 through 7)
Byte location in the data record

) Textual description of the measure

The following are three sample records:

Minimum Maximum Record Byte
Code Name Value Value Number Location Description
AP0l EXPERT1 ° 0 50 2 6 Expert 1
MT20 CCONFIG 0 50 1 44 Code (con-
) figuration
control)
SW61 SCHANGEN 0 9000 7 472 Software
Changes
(new)

See Appendix A, Section A.6, for the file format.

2.2.2 FORM DATA FILES

These files correspond in number and in content to the in-

formation collected on the software engineering forms.

There is one file for each form type per project.

There are

seven form data files, which are described in detail in the

following subsections:

l. Attitude Maintenance Change Report (ATM) File

2. Change Report Form (CRF) File
3. Component Status Report (CSR) File
4. Component Summary Form (CSF) File

2-10
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5. General Project Summary (GPS) File
0. Resource Summary Form (RSF) File
7. Run Analysis Form (RAF) File

2.2.2.1 Attiﬁude Maintenance Change Report (ATM) File

The Attitude Maintenance Change Report File contains in-
formation on changes made to a program during the mainte-
nance and operation phase of the project (after the project
delivery date). The ATM form is filled out by maintenance
personnel. Although this file contains essentially the same
information provided on the Change Report Form, there are
some slight differences. The following information can be
found on the ATM File:

Programmer

Number of components changed

Date on which change was determined
Date on which change was started
Type of change

Primary erro. type

Types of error detection activities
° Time spent implementing change

See Appendix A, Section A.7, for the file format.

2.2.2.2 Change Report Form (CRF) File

The Change Report Form File cortains information on changes
made by a programmer after the source has been added to the
permanent library. The CRF is filled out by the programmer.
Each form describes one error or change. One record on the
CRF File represents one form and contains the following:

Programmer
Form date
Number of components changed
Number of components examined

2-11
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Below are three sample records on the CRF File.

8070

Date on which change was determined

Date on whiéh change started

Amount of time/effort required for change

Type of change

Type of error (if error)

When error entered system

Activities usea to isolate error

Time required to isolate error

Whether or not a workaround was used

Whether or not change was related to a previous

change

Hyphens in-

dicate blanks.
Number of
Form Form Components
Number Project Programmer Date Changed
K0O0O0l6 19 26543 790103 9
K0O0017 19 14336 781026 1
K000N18 19 14336 781026 1
Number of More Than Date Date Effort
Components One Comp Change Was Change Was for
Examined Affected Determined Started Change
11 Y 790102 790102 2
1 - 781026 781026 2
1l - 781026 781026 1
Type of Type of When Error
Change Changed Components Error Entered
1 234 1 2 3 4 5 1 23 4 System
1 4 - - 443 386 907 881 252 3 - - = 3
l - - - 695 - - - - 7 = = = -
l - - - 152 - - - - 78 - - 4



The following fields describe activities

Data
Structure
Error

X

Control
Logic

Error

X

used to isolate

errors.
For For Tried in For
Program Detecting Finding Finding
Validatiorn Symptoms Cause Cause
1 2345 12345 1 2345 1 2345
l 4 - - 14« - = 56 B -~ - 5 6 B - -
15 - - = l = e =« eeeee e e e -
1l - -~ = § o = - - - - - - = - - - .-
Time To Related to Previous Previous
Isolate Workaround Previous Form Form
Error Used Change Number Date
1 X Y 00002 780831
1 - N - -
1 - N - -
Reason Description General
Commenct Comment Comment Status
Flag Flag Flag Flag
Y Y Y 1
Y Y N 1
Y Y N 1

See Appendix A, Section A.8, for the file format.

2.2.2.3

The Component tatus Report File

of time spent by a programmer on
components (modules) in the development process.

Component Status Report

(CSR) File

contriny data on the amount
dufferent activities and
The time

spent on components is divided into design, code, and test

stages.

8070
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the CSR form; a form may spread over several records. A

record (line) contains the following:

Programmer
Form date
Component

Hours spent in each phase
Other activity (name)

Other activity (lours spent)

The CSR form is filled out by the programmer once a week.

Below are three sample records in the CSR File.
shown represent real numbers even though they are shown as
The correct real number value is obtained by

integers.
dividing the given number by 10.

8070

Form Sequence
Number Number
N L]
B03l146 1l
B03146 2 .
B03146 3
Design
Create
Component Hours
451 100
50 0
Code Code
Read Review
Hours Hours
0 0
0 0

The hours

Hyphens represent blanks.

Project Programmer Form Date
36 22137 791012
36 22137 791012
36 22137 791012
Design Design
Read Review Code
Hours Hours Hours
50 0 0
0 0 0
Unit Integration Review
Test Test Test
Hours Hours Hours
0 0 0
0 0 0
2-14



Othe: Other

Activity Activity Status Phase
Name Hours Flag Flag
- - ) D
- - 1 D
TRAVEL 5 1 D

See Appendix A, Section A.9, for the file format.
2.2.2.4 Component Summary Form (CSF) File

The Component Summary Form File contains a general descrip-
tion of a component. This form is filied out by the pro-
grammer twice: when a component is first defined, it is
filled out with estimates of the effort and size of the com-
ponent; when the component is completed, it is filled out
with the actual values. There should be two forme for each
component at the completion of a project. One record in the
CSF File represents one form. Each record contains the fol-

lowing information:

Programmer

Form date

Form stage

Component

Precision of specification

Complexity

Type of software

Type of statements

Number of statements

Relation to other software

Type of addition (if addition)

Number of components called, shared, and descendent
Languages used

Form of specification

Constraints (yes/no)

Number of design, code, and test runs

2-15
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) Design, code, and test computer time used
[ Time/effort spent in design, code, and test
[} Design, code, and test end dates

Below are three sample records on the CSF File. Hyphens
represent blanks.
Programmer Prcgrammer
Form Filling Implementing Form
Number Project Out Form component Date
101878 36 2 2 800606
101879 36 2 2 800617
101880 36 3 3 800709
Type of
Form Precision of Software
Stage Component Specification Complexity 1 2 3
N 459 3 E 3 - -
| 456 1 E 5 - =
c 462 3 M l - -
Percent of Percent of Percent of Lines Lines
Assignment Control Other Wwithout With
Statements Statements Statements Comments Comments
20 50 30 50 100
0 0 100 7 25
60 10 10 55 70
Number of Independent Relation Type of Number of
Machine of Other to Other addition Components
Bytes Software Software 1l 234 Called
- N 1 14-- 2
- Y - - - - - 0
400 Y - - - - = 0
Number Number of Number of Percent
Calling Shered Components Primary Primary
This Comp Components Descending Language Language
1 0 3 1 100
0 1 0 1 100
1 0 3 1 100
2~-16
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Percent Functional Procedural English
Secondary Secondary Design Design Design
Language Language 1 2 1 2 1 2
- - l - - - .¥ -
- - 4 - - - - -
- - 1 - - - -
Formal Other Memory Exec Time Other
Design Design Constraint Constraint Constraint
1 2 1 2 Yes Ok Yes Ok Yes Ok
- - - - - x - - -
Design Code
Design Code Test Computer Computer
Runs Runs Runs Time _Time
o 2 4 0 10
. 0 2 3 0 5
.0 2 6 0 10
Test Estimated
Computer Design Code Test Design
Time Effort Ef fort Ef fort End Date
100 80 70 120 800711
20 40 30 70 800502
120 60 60 140 800703
Estimated Estimated Description
Code Test Comment Components Called
End Date End Date Flag 1 2 3 4 5
800711 800905 Y 94 92 - - -
800711 801231 Y - - - - -
800703 800711 Y - - - - -
Calling Components Shared Components
1 2 3 4 5 1 2 3 4 5
83 - - - - - - - - -
- - - - - 451 - - - -
84 - - - - - - - - -
2=17



Components Affected

by Reorganization Form of Design
1 2 3 4 5 Other Name
- - - - - DUMMY ~-OTHER-NAME~ABC
Useful Additional
Constraint Items Comment Status
Other Name Comment Plag _Flag
DUMMY-NAME -ABCDEFGHI Y N 1
- Y Y 1
- N N 1

See Appendix A, Section A.l10, for the file format.

2.2.2.5 Genersal Project Summary (GPS) File

The General Project Summary File contains a summary of re-
sources, times, program sizes, costs, and several other
aspects of a project. The GPS form is filled out by the
project manager or project leader at the beginning and end
of the project and at the end of major phases. The rollow-
ing information is contained on the GPS File:

Project description
Resources used
Scheduling

Cost of project

Size of project
Computer access
Technigues employed
Formalisms used
Automated tools used
Type of project organization
Standards used
Milestones reached
Documentation issued
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[ Problems encountered
¢ Quality assurance employed

See Appendix A, Section A.ll, for the file format.

2.2.,2.6 Resource Summary Form (RSF) PRile

The Resource Summary Form File contains information on pro-
grammer time, computer time and runs, and other service
charges, The resources are recorded by the project manager
for each week for up to 1l weeks on a single form. Each
record in the file contains information from one line of the
RSF File, either manpower, computer, or services data. A
record contains the following information:

() Resource type indicator (manpower, computer, or
services)

® Resource code

° Form date

) Percentage managemeht

[ Beginning date of data
o Hours each week (up to ll weeks)
[ Number of comnuter runs each week (up to ll weeks)

Below are three sample RSF File records. The resource hours
are integers representing real number values times 10,
Hyphens indicate blanks. The number sign (#) indicates the
week (1 through 1l1).

Form Sequence rResource
Number _Number Project Type Resource
C00144 1l 36 M 18024
C00144 2 36 M 22137
C00l44 3 36 c 1
2-19
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Form
Date
791214
791214
791214
Resource
Runs Hours
#l #l
0 100
0 240
Resource
Runs Hours
#4 - #4
0 100
0 100
0 0
Resource
Runs Hours
#7 #7
0 100
0 385
0 0
Resource
Runs Hours
#10 #10
) 400
0 0

Percent
Management

Runs
#11

0

100
10

Resource
Hours
$2

R ————

109
240

Resource
Hours

$5

100

100

80
Resource

Hours
48

240
0

Resource
Hours

$#11

0

Beginning
Date Of
Data
791005
791005

791005

Runs
A3

..tatus
_Flag
1l
1
1l

See Apvendix A, Section A,12, for the file format.

2.2.2.7 Run Analysis Form (RAF) File

Resource
idours
#3

R ————"

100
400
10
Resource
Hours

#6
320
100

0

Resource
Hours
$9
100
400

0

Phase
Flag

O 0O o

The Run Analysis Form File contains information about com-

puter runs made by a programmer on a project.

8070
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filled out by the programmer, has data from up to nine sepa-
rate runs. One record represents one line (run) on the
RAF., The following information is contained on the RAF File:

Programmer
Run date
Computer model used

Run results

Interactive run indicator
Purpose of run (unit test, maintenance)
Number and type of components
Whether or not first run

Whether or not run met ohjectives

Below are three sample records on the RAF File. Hyphens in-

dicate blanks.

4 - - - -

0 - - - -

2=21
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Form Sequence Run
Number Number Project Programmer _Date
Jo1946 1 42 22137 791025
J01946 2 42 22137 791025
J01946 3 42 22137 791026

Interactive Run
Run Purpose Number Of
Computer Indicator 1234 Components

X 4 7 - - 2

- 7 e - - 1

- 7 - - - 1

Run Met
Components First Run Objectives
1 2 3 4 5 Indicator Indicator
280 4 - - - X Y



Result Comment Status
1 23 4 Indicator Flag
l 4 - - N 1l

4 ~ = « N 1l

4 - - - N 1

See Appendix A, Section A,13, for the file format.
2.2.2 AUXILIARY FILES

This subsection describes the remaining six file types,
which are identified as auxiliary files:

1. Accounting Information (ACC) File

2. Comment (CMT) File

3. Component Information File (CIF)

4. Growth History (HIS) File

5. Source Analyzer Program (SAP) Output File
6. Transaction Files :

2.2.3.1 Accounting Information (ACC) File

The Accounting Information File contains accounting informa-
tion for jobs run on the IEM S/360-95 and -75. Each record
contains information relating to a specific 4-hour block of
time (i.e., 1 day's activities on a computer are represented
by six records). A record contains the following informa-

tion:
) Date
o Start time of 4-hour period
] CPU and I/O time for the IBM S/360-95 and -75
© Number of runs for the IBM S/360-95 and -75
° Number of remote job entry (RJE) jobs
° Number of card reader jobs

This information is obtained from an accounting history tape
on the IBM S/360, which is generated from an online account-
ing system that monitors all activity on the particular ma-

chine.
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See Appendix A, Section A.l4, for the file format.

2,2.3,2 Comment (CMT) File

The Comment File contains all commen:s from the Change Re-
port Form, the Component Summary Form, and the Run Analysis
Form for a agiven project. (The component status report and
resource summary forms, do not have comment tields,) Each
tecord on the CMT File contains a comment and the number of
the originating form. This file is automatically updated by
DBAM whenever one of the form types with comments is proc-
essed., This information is stored separately, since it was
felt that most users of the form data files would generally
not want the comment information. Therefore, the form data
files were made smaller by deleting this text information.

Below are three sample records on the CMT File:

Form Sequence ' Comment Record
Number Number Type Number Project
101878 1 D 1 . 36
101879 1 D 1 36
101880 1 4] 1 36
Continuation ' Status
Indicator Text Flag
N FILL PREREAD ARRAYS 1
DRIVER FOR RFEADING TELEMETRY RECORDS 1
CHECKS BUFFER SIZE 1

See Appendix A, Section A.15, for the file format.

2.2.3.3 Component Information File (CIF)

The Component Information File was developed to characterize
each component. This file contains several source code sta-
tistics for each component. Some of the items are general
Library information, such as how many changes were made to a
compunent. The rest are statistics extracted from the

[V
[ 37
497
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FORTRAN source code of the component by SAP. Each CIF rec-
ord contains the following information:

Number
Numbert
Number
Number
Number

Number
Numbert
Number
Number
Number
Number
Number

of
of
of
of
of

of
of
of
of
of
of
of

Note that operands
scribed by Halstead in Reference 4.

Component name and code

PANVALET level number (number of source changes)
Module and subsystem function

Whether component is new, old, or modified

exXecutable statements
lines with comments
comment lines

unigue operators
unique operands

Total number c¢f operators
Total number of operands

input and output variables from module
decisions

FUNCTION references

I/0 statements

assignment statements

CALL statements

FORMAT statements

and operators are software measures de-

There is a unigue correspondence between the component name
and component code listed above that serves as a dictionary
for all component codes used in other data base files for a

particular project,

Below are three sample records on the CIF. Hyphens indicate

blanks.
PANVALET
Component Component Level Module
Project Name Code Number Function
19 ACBIAS 275 4 -
19 ACBTASM 350 - -
19 ACBIASUN 351 - -

8070
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See Appendix A, Section A.16,

2' 2.3'4

Growth History (HIS) File

for the file format,

Subsystem Executable Source
Function Origin Statements Lines Comments
- - 90 254 102
- 1l 31 104 44
- 1 17 89 43
Input and
Total Total Output
Operators Operands Operators Operands variables
24 64 421 315 29
9 25 158 155 9
9 l9 70 67 10
FUNCTION I/0 Assignment CALL
Decisions References Statements Statements Statements
21 29 1l 50 18
2 0 1 27 0
2 0 Ld 1 13 0
v FORMAT Status
Statements Flag
2 1
2 1
2 1l

The Growth History File contains information about the
changing number of modules and lines of code for each proj-

ect.,

Bach record contains a date and the total number of

source code lines, modules, and changes up to that date.
This information comes from weekly listings of the PANVALET
library directory for projects using the IBM computers and
from weekly file directory listings for projects using the
DEC computers.

8070
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Below are three sample records from the HIS File,

Source
Lines Modules Changes Status
Project Date to Date to Date to Date Flag
10 770923 12414 143 12 1
10 770930 12414 143 12 1
10 771007 15973 172 56 1

See Appendix A, Section A.l7, for the file format.
2.2.3.5 SAP Output File

The SAP Output File is a single intermediate sequential file
containing several source code statistics produced by SAP.
Bach record in this file contains information on individual
components, such as the number of executable statements and
the number of assignment statements. The record format is
similar to that of the CIF but not identical. Some rear-
rangement is made before DBAM.moveQ the data into the appro-
priate CIF. .

Below are three sample records from the SAP Output File,

Project Module Parameters Comment Executable
Name Name passed In Lines Statements
PROJ2 ACDUMFL1 28 105 93
PROJ2 TPTPCHEK 3 63 12
PROJS DAINRT 6 32 1l

I/0 Source Total
Statements Lines Operators Operands Operators
1 252 12 105 316
1l 82 7 8 27
0 39 0 0 0
2=26
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Number Of Input and

Total IF and .IF Output Var., COMMON
Operands Statements Decisions to Module Vvariables
280 1 4 57 6
12 5 6 3 0
0 0 0 6 0
DO and
DOWHILE FUNCTION Structured Parameters Asaignment
Statements References Statements Pagssed Out Statemants
3 0 0 73 64
0 0 8 5 0
0 0 0 0 0
CALL FORMAT
Statements Statements
22 2
5 1
. L ]
0 0

See Appendix A, Section A.18, for the file format.

2.2.3,6 Transaction Files

Transaction Files are sequential backup disk files that con-
tain a record of all additions, deletions, and chan/es made
to the data base since the last DBAM backup. (A DIAM tape
backup run resets the number of transaction records to zero.)
There are seven transaction files in the data base: one for
each form type (CRF, CSF, TSR, RAF, and RSF), one for the
CIFs, and one for the HIS Files. DBAM automatically adds to
the Transaction Files whenever data in the data base are
added, changed, or deleted.

See Appendix A, Section A.19, for the file format.

2.3 GENERAL NOTES ON THE DATA BASE DATA

All data on the data base are stored in character format.
All fields displayed as numbers are right justified and
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blank filled except for dates, which are zero filled with a
format of YYMMDC. In many cases, an all-blank integer field
(as opposed to a zero) indicates missing data.

Component codes are associated with component names on the
CIFs, whereas all other coded fields are defined on the En-
coding Dictionary.

All forms processed are given a unique six-character string
(a letter followed by five digits)--for example, 800138.1
The letter represents the form type as follows:

AorJ Run Analysis RAF
B Component Status CSR
C Resource Sunmary RSF
D or K Change Report CRF
EorI Component Summary CSF

A phase flag (R, D, or M) indicates whether the form came
from the requirements, development, or maintenance teams.
.(Development in this case refers to the time between the
design start date and the cleanup end date as defined on the
Phase Dates File.,)

All but four file types have a status flag. (The Encoding
Dictionary, the File Name and Status File, the Subjective
Evaluations Directory File, and the SAP Output File do not
have status flags.) New records are entered with a status of
1 (for "unchecked"). After hand validation, the status will
be reset to 2. After data are verified by application, the
status will be reset to 3.

lThe format of the RAF, CRF, and CSR forms has evolved.
Each revision of a form was assigned a new prefix to the
form number. Thus, in some cases a file may contain form
iecords with form numbers prefixed by one of two possible
etters.
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SECTION 3 - DATA BASE USER'S GUIDE

This section contains information on data base access and
use. It is assumed that the user understands the basic
operation and capabilities of the DEC PDP-11/70 (Refer-
ences S5 and 6). This section also describes the capabili-
ties of DBAM (Reference 2), a general indexed file access
program (DATATRIEVE) (Reference 7), and several other basic
profile reporting programs. The support software that is
described includes the following:

l. DBAM--Data Base Maintenance Software, used to ac-
cess and validate data base data

2. SEL data base header files listing procedures--
DATATRIEVE command procedures to list the contents
of the SEL data base header files

- 3. NF--Form=-counting report program that counts the
number of forms by programmer for a given project

4. RPSTSCTR-~-Record-counting report program that
counts the number of records on each data base file

5. WK--Hour~- and form-counting report program that
counts forms and programmer hours by programmer by
week for a given project for any form type

6. PF--Basic profile report program that sums re-
sponses from files of any form type

7. RU--Resource utilization report program that sum-
marizes manpower and computer resources

8. CS--Detailed component status report program that
reports CSR File data by programmer by project

9. REP4, REP5--CIF reporting programs that list compo-
nents, their software type, and Halstead measures
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All these programs reside on DBl:([204,5) (except DATATRIEVE,
which is already installed). Helpful user information also
exists on the .HLP files on DBl:(204,5].

3.1 DATA BASE MAINTENANCE SOFTWARE

The DBAM system has five basic functions:
1. CREATE--Create new files for given project.
2. ARCHIVE-~-Back up all data base files on tape.

3. RESTORE--Restore all or specific files of the data
base from the backup tape.

4, COMPRESS--Compress data base files to reduce space
used and increase access efficiency.

5. UPDATE--Add, change, or delete data base records.
All new data are validated to prevent the entry of
incorrect data. UPDATE is the primary function
used in the general data entry process.

To run this program, the user must log on under ([204,3] (no
password) and enter the following (the indirect command
file):

@SELDBS

For complete information on how to run DBAM, see file
DBl:({204,5)SELDBS.HLP or Reference 2.

3.2 SEL DATA BASE HEADER FILES LISTING PROCEDURES

The following five DATATRIEVE command procedures are used to
list the contents of the five SEL data base header files:

1. DBRPTDIR-~Lists the contente of the Subjective
Evaluations Directory file and produces a formatted
report in SEFDIR.RPT under the user's user identi-
fication code (UIC)
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2. DBRPTENC--Lists the contents of the Encoding Dic-
tionary and produces a formatted report in ENC.RPT
under the user's UIC

3. DBRPTEST--Lists the contents of the Estimated Sta-
tistics File and produces two formatted reports in
EST1.RPT and EST2,.RPT under the user's UIC

4, DBRPTHDR~--Lists the contents of the Phase Dates
File and produces a formatted report in HDR,RPT
under the user's UIC

S. DBRPTSTS~--Lists the contents of the File Name and
Status File and produces a formatted report in
STAT.RPT under the user's UIC

DATATRIEVE is a DEC-supplied, file-access program allowing
formatted listings to be made of the record contents of any
Record Management System (RMS) indexed file. DATATRIEVE
should be used to verify exactly what data exist in the Jdata
base. To execute these procedures, the user enters DTR. A
prompt of "DTR>" is displayed to indicate that DATATRIEVE

is running. The user nan then enter the indirect file name
for the desired listings: @[204,4])DBRPTDIR,DTR, @(204,4]
DBRPTENC.DTR, @[204,4)DBRPTEST.DTR, @[204,4)DBRPTHDR.DTR, of
@(204,4)DBRPTSTS.DTR. For more information on how to use
DATATRIEVE, see Reference 7.

3.3 FORM COUNTER (NF)

This form-counting program produces a one-page report of the
number of each type of form on the data base for each pro-
grammer for a particular project. Indirect files are al-
lowed in response to the prompt for a project name.

3.4 RECORD COUNTER (RPSTSCTR)

This record-counting program produces a single-page report

of the number of all records in all file types for all proj-

ects. Note that for some file types, the number nf records
3-3
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equals the number of forms and that for other file types
they are not equal.

3.5 HOUR AND FORM COUNTER BY WEEK (WK)

This program produces a one- to two-page report of the num-
ber of forms or the number of hours or runs by programmer by
week for a specific project. Indirect files are allowed.

3.6 GENERALIZED RESPONSE ACCUMULATOR (PF)

This is a basic profile program that currently reports on
four file types: the CIF, the CRF File, the CSF File, and
the RAF File. This program reports the counts of the re-
sponses of each field broken down by another field count.
Indirect files are allowed.

3.7 RESOURCE UTILIZATION REPORT (RU)

The resource utilization }eport program produces a three-
page report of manpower and computer resource data of a
given project. There are two sections to tae report. The
first is a summary of programmer, manager, and services
hours brokéi» down by the five middle phases on the Phase
Dates File. The second section shows run, change, and line
counts,

This program obtains the resource data first from the RSF
File and then from the CSR File.

3.8 DETAILED COMPONENT STATUS REPORT (CS)

This program produces a report of the data on a specific
project's CSR File. The report prints separate sections for
each programmer on the project. Each section has two parts:
the activity section, which is a summary of OTHER hours, and
the component section, which lists the hours spent on each
component.
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3.9 COMPONENT INFORMATION FILE REPORTS (REP4, REPS)

Two similar report programs produce detailed reports of the
CIF. The first, REPS, produces a list of components and
their associated Halstead parameters computed from the basic
data on each CIF record. (For more information on Halstead's
measures, see Reference 4.) The second report, REP4, pro-
duces a similar list of components and associated data by
type of software and sorted by number of executable state-
ments.

The type of software categories used in REP4 are listed be-
low:

Code Type

A 1/0 (input/output)

B Control/driver

BA Control/driver with I/0

o Control/computational

CA . Control/computational with I/0

D Algorithmic/data transfer

DA Algorithmic/data transfer with I/0
E Block data

3.10 POTENTIAL PROBLEMS

This subsection contains some notes on situations that may
prevent further processing.

1. If an unfamiliar abnormal end (ABEND) of execution
occurs while running a program, the complete error message
should be recorded and brought to the attention of program-
ming personnel or the data base administrator. An ABEND may
lock files, which means that those files are inaccessible
and the program may not be run again until the files are
unlocked.
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2. To unlock a locked file, the user must either log
on with the UIC of the owner of the file or use the main
console (privileged UIC) and enter "PIP file,ext/UN".

3. If the VT100 keyboard locks for any reason (nothing

can be entered), the SET-UP key should be pressed twice to
unlock it.

4. If a user program continues to run beyoud its de-
sired use, it can be terminated or stopped by entering "ABO
TT™n* (ABORT), where n is the terminal number. If it is an
installed program such as DTR ocr FOR, it can be terminated
by entering "ABO nam", where nam is the three-letter name of
the program. If new output continues to be displayed on the

screen, CONTROL C should be entered before trying to ter-
minate,
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APPENDIX A - DATA BASE FILE FORMATS

This appendix describes, in detail, field definitions for
all files in the data base.

Record Name or

Section Page Length Extension File Description

A.l A-2 60 ENCODE, HDR Encoding Dictionary

A.2 A-3 120 EST.HDR Estimated Statistics

A.3 A=5 52 STAT.HDR File Name and Status

A.4 A-6 112 HEADER, HDR Phase Dates

A.5 A-8 Variable SEF.HDR Subjective Evaluations

A.6 A-48 100 DIR.HDR Subjective Evaluatcions
Directory

A.7 A-49 72 ATM Attitude Maintenance
Change Report

A.8 A-51 101 CRF Change Report Form

A.9 A-55 79 CSR Component Status RepofE

A.10 A-56 250 CSF Comporfeit Summary Form

A.ll A-61 0 GPS General Project Summary

A.12 A-62 115 RSF Resource Summary Form

2,13 A-63 53 RAF Run Analysis Form

A.l4 A-65 67 ACC Accounting Information

A.15 A-67 104 CcMT Comment

A.1l6 A-68 80 CIF Component Information

A.,17 A-70 29 HIS Growth History

A.l8 A=-71 78 ALL.SAP Source Analyzer Pro-
gram output (for all
projects)

A.1l9 A-72 - - Transaction (different

record length for each
file)

The seven Transaction Files are located on DB0:[204,1}.

Component codes are defined in the CIF.
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A.1 ENCODING DICTIONARY (ENC) FILE

Item Location Format
1 1-3 I3

2 4-8 aS

3 9-16 A8

4 17-69 4451

Description

Code type
Numeric code identi-
fying the category

Code

Alphanumeric code
identifying a par-
ticular value

Abbreviation
(e.g9., JCLERROR)

Verbal description of
code

Primary key: Code type and code (bytes 1 through 8)

Secondary key: Code type and abbreviation (bytes 1 through 3

and 9 through 16, split key)
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A.2 ESTIMATED STATISTICS (EST) FILE

807¢C

Item Location
1l 1-8
2 9-10
3 11-14
4 15-18
5 19-22
6 23-26
7 27-32
8 33-38
9 39-44
10 45-50
11 51-56
12 57-62
13 63-68
14 69-74
15 75-80
16 81-86
17 87-92
18 93-98
19 99-104
20 105-110
21 111-116

Format

8al

I2
14
14
I4
I4
I6
16
I6

I6
16
16

I6

I6

I6

F6.1

Fé6.1

F6.1

F6.1

F6.1

Fé6.1

Description

Project name
(e.g., MAGBIAS)

Project code from ENCODE.HDR
Number of components

Total number of modules
Number of new modules

Number of modified modules
Number of computer runs
Number of source code changes

Number of pages of documen-
tation

Total number of lines of code
Number of new lines of code

Number nf modified lines of
code

Total number of executable
statements

Number of new executable
statements

Number of modified execut-
able statements

Programmer work hours (in
tenths)

Management work hours (in
tenths)

Other (services) work hours
(in tenths)

IBM §/360-95 computer hours
(in tenths)

IBM S$/360-75 computer hours
(in tenths)

Other computer hours (in
tenths)



Item Location

22 117
23 118
o4 119
25 120

Primary Key:

Secondary key:

HQ70

Format

Description

Il

Al

I

Al

Project code

Status flag:

= 1, unchecked

= 2, hand checked

= 3, verified by application

Active flay:

= Y, active

= N, inactive

= blank, nho resgsponso

Project category:

= 1, attitude oriented

= 2, orbit oriented
3, scientific oriented
4, data base oriented

tool

6, real time

7, other

blank, no response

(2 B B B B |
i

Apare

(bytes 9 through 10)
Project name (bytes 1 through 8)



A.3

FILE NAME AND STATUS (STS) FILE

Item Location
1 1-2

2 3-4

3 5-29
o J0-35%
5 36-41
6 42-47
7 48-52

Primary key:

Secondary key:

Tertiary key:
* Quaternary key:

3070

Format Description

12 Project code from ENCODE.HDR

12 File code from ENCODE.HDR

25A1 Fils name (fully gualified)

Io6 creation date of file
(YYMMDD)

I€ Last backup date of file
{YYMMDD)

16 Last update date of file
{YYMMDD)

IS5 Number of records in file

Project code and file code (bytes 1
through 4)

Project code (bytes 1 and 2)
File code (bytes 3 and 4)
File name (bytes S'through 29)

>
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A.4 PHASE DATES FILE (HDR)

Item Location Format Description
) l-8 8Al Project name
(e.g., MAGBIAS)
2 9-10 I2 Project code from ENCODE.HDR
3 11-12 12 Development computer from
ENCODE. HDR:

= 1, IBM S§/360
= 2, DEC PDP-11/70
= blank, no response

4 13-4 I2 Target computer from
ENCODE.HDR: .
= 1, IBM S/360
= 2, DEC PDP-11l/70
= blank, no response

5 15 Il Extent of alien computer use
PHASE DATES
l6-21 16 Requirements start

(YYMMDD) L

8 22-27 I6 Requirnements end (YYMMDD)

9 28-33 16 Design start (YYMMDD)

10 34-39 I6 Design end (YYMMDD)

11 40-45 16 Code and test start
(YYMMDD)

12 46-51 I6 Code and test end (YYMMDD)

13 52-57 16 System test start (YYMMDD)

14 58-63 16 System test end (YYMMDD)

15 64-69 I6 Acceptance test start
(YYMMDD)

16 70-75 16 Acceptance test end
(YYMMDD)

17 76-81 16 Cleanup start (YYMMDD)

18 82-87 I6 Cleanup end (YYMMDD)

19 88-93 I6 Maintenance start (YYMMDD)

20 94-99 I6 Maintenance end (YYMMDD)

21 100-111 Al2 Spares

A-6

8070



Item Location Format Description

22 112

Primary key:
Secondary key:

8070

Il Status flag:
= 1, unchecked
= 2, hand checked
= 3, verified by application
Project code (bytes 9 and 10)

Project name (bytes 1 through 8)

A-7



A.5 SUBJECTIVE EVALUATIONS FILE (SEF)

Each proje=t has seven records of varying length as
described below.

A.5.1 SEF RECORD 1

Item Location Format Description
1 1-2 12 Project code from ENCODE.HDR
2 3 Il Record seguence number
3 4 Il Status flag for the

Practices and Techniques
(MT) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

4 5 Il Evaluation code for the MT
measure
ORGANIZATION
5 6-7 F2.1 . Chief programmer
6 8-9 - F2.1 Not defined
| . DESIGN
7 10-11 F2.1 Walkthroughs
12-13 F2.1 Formal reviews
14-15 F2.1 Formalisms
10 16-17 F2.1 Tree charts
11 18-19 F2.1 Program Design Language
(PDL)
12 20-21 F2.1 Hierarchical Input Proc-
essing Output (HIPO)
13 22-23 F2.1 Top-down
14 24-25 F2.1 lterative enhancement
15 26-27 F2.1 N-squared charts
le 28-29 F2.1 Not defined
17 30-3) F2.1 Not defined
18 32-33 F2.1 Not defined
A-8

8070



Item Location Format Description

CODE
19 34-35 F2.1 Stubs
20 36-37 F2.1 Top-down
21 38-39 F2.1 Structured
22 40-41 F2.1 Walkthroughs
23 42-43 F2.1 Reading
24 44-45 F2.1 Configuration control
25 46-47 F2.1 Not defined
26 48-49 F2.1 Not defined
27 50-51 F2.1 Not defined
TEST
28 52-53 F2.1 Tormalism
29 H4-55 F2.1 Followthrough
30 56-57 F2.1 Batch
31 58-59 F2.1 ' IV & V presence
32 60-61 F2.1 IV & V use
33 62-63 F2.1 Not defined
34 64-65 F2.1 Not defined
SUMS
35 66-68 F3.1 Items 7 through 14
36 69-71 F3.1 Items 19 through 24
37 72-74 F3.1 Items 28 through 32
38 75-78 F4.1 Items 35 through 37 and
item 5
39 79 Il Status flag for the Tools

(TS) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

40 80 Il Evaluation code for the TS
measure
41 81-82 F2.1 Formal training in
methodology
42 83-84 F2.1 Informal training
43 85-86 F2.1 Methodology reinforcement
A-9

8070



Item

44

45
46

47

48
49

50
51

52

53
54

55
56
57

58

59
60
61
62
63
64
65
66

67

68

8070

Location

87-88

89-90
91-92
93-94

95-96

97-98

99-100
101-102
103-104

105-106
l07-108
109-110
111-113
114

115

116-117
118-119
120-121
122-123
124-125
126-127
128-129
130-131

132-133

134-135

Format

F2.1

F2.1
F2.1
F2.1

F2.1
F2.1
F2.1
F2.1
F2.1

F2.1
F2.1
F2.1
F3.1
Il

Il

F2.1
F2.1
F2.1
F2.1
F2.1
F2.1
F2.1
F2.1

F2.1

F2.1

Description

Requirements language
(MEDL=-R)

Design language (PDL)
Precompiler (SFORT)

Software aids (e.g., XREF,
MAP, LIST)

Librarian

Data generators

Terminals (TSO)

Remote Job Processing (RJP)

Configuration Analysis Tool
(CAT)

Not defined
Not defined
Not defined
§6m items 41 through 52

Status flag for the Docu-
mentation (DC) measure:

‘= 1, unchecked

= 2, hand checked
= 3, verified by application

Evaluation ccde for the DC
measure

SEL forms

Design document

Design decisions

Semiformal quality assurance
Activity notebooks

Unit development folders
Test plans

User's guide/system
description

Formal treatment of user's
guide/system description

Weekly/monthly progress
reports



Item Location Format Description

69 136-137 F2.1 Not defined
70 138-139 F2.1 Not defined
71 140-141 F2.1 Not defined
72 142-143 F2.1 Not defined
73 144-145 F2.1 Not defined
SUMS
74 146-148 F3.1 Items 59 through 68
75 149-152 F4.1 Item 38, item 56%500/
600, and item 74
76 153-162 Al0 Spares

Primary key: Project code and record seguence number
(bytes 1 through 3)

A-11
8070
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A.5.2 SEF RECORD 2

Item Location Format ___Description
1 1-2 12 Project code from ENCODE.HDR
2 3 Il Record sequence number
3 4 Il Status flag for the

Experience with Application
(AP) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

4 5 Il Evaluation code for the AP
measure
5 6=-7 F2.1 Expert 1
6 8-9 F2.1 Expert 2
7 10-11 F2.1 Expert 3
8 12-13 F2.1 Expert 4
9 14-15 F2.1 Expert 5
10 16-17 F2.1 Project manager
11 18-19 F2.1 Project leader
12 20-21 F2.1 Programmers
13 22-23 F2.1 Analysts
14 24-25 F2.1 Participation in
requirements definition
15 26-27 F2.1 Participation in design
16 28-29 F2.1 Team interactions before
project
17 30-31 F2.1 Not defined
18 32-33 F2.1 Not defined
19 34-35 F2.1 Not defined
SUMS
20 36-38 F3.1 Items 5 through 9
21 39-41 F3.1 Items 10 through 12
22 42-44 F3.1 Items 14 through 16
23 45-47 F3.1 Items 5 through 16
A-12

8070



Item Location Format Description

24 48 Il Status flag for the
Effectiveness of Management
(MG) measure:
= 1, unchecked
= 2, hand checked
= 3, verified by application

25 49 Il Evaluation code for the MG
measure
PRELIMINARY DESIGN

26 50-51 F2.1 Project manager

27 52-53 F2.1 Project leader

28 54-55 F2.1 Analysis manager

29 56-57 F2.1 Analysis leader

30 58-59 F2.1 Development manager

K} 60-61 F2.1 Development leader
DETAILED DESIGN

32 62-63 F2.1 Project manager

33 64-65 F2.1 Project leader

34 . 66-67 F2.1 hnalysis manager

35 68-69 F2.1 Analysis leader

36 70=-71 F2.1 Development manager

3? 72-73 F2.1 Development leader
IMPLEMENTATION

38 74-75 F2.1 Project manager

39 76-77 F2.1 Project leader

40 78-79 F2.1 Analysis manager

41 80-81 F2.1 Analysis leader

42 82-83 F2.1 Development manager

43 84-85 F2.1 Development leader
SYSTEM TESTING

44 86-87 F2.1 Project manager

45 88-89 F2.1 Project leader

46 90-91 F2.1 Analysis manager

47 92-93 F2.1 Analysis leader

A-13

8070



Iten Location
48 94-95
49 96-97
50 98-99
51 100-101
52 102-103
53 104-105
54 106-107
55 108-109
56 110-111
57 112-113
58 114-115
59 116-117
A0 118-119
61 120-122
67 123-~125
63 126-128
64 129-131
65 132-134
66 135-137
67 138-140
68 141-143
69 144-146
70 147-149
71 150-152
72 153-155
73 156-159
74 160

8070

F2.1
F2.1

F2.1
Fa2.1
F2.1
F2.1
F2.1
F2.1

F2.1
F2.1
F2.1
F2.1
F2.1

F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F4.1
Il

Format

A-14

Description

Development manager
Development leader
ACCEPTANCE TESTING
Project manager
Project leader
Analysis manager
Analysis leader
Development manager
Development leader
STABILITY
Project manager
Project leader
Analysis manager
Analysis leader
' ogher changes
SUMS
Items 26 through 31
Items 32 through 37
Items 38 through 43
Items 44 through 49
Items 50 through 55
Items 56 through 60
Items 26, 32, 38, 44, 50
Items 27, 33, 39, 45, 51
Items 28, 34, 40, 46, 52
Items 29, 35, 41, 47, 53
Items 30, 36, 42, 48, 54
Items 31, 37, 43, 492, 55
Items 26 through 60

Status flag for the
Performance of Team (PF)
measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application



Item Location Format Description

75 161 Il Evaluation code for the PF
measure
76 162-164 F3.2 Design - programmers
DESIGN - TECHNICAL STAFF
77 165-167 F3.2 Programmers and project
managers
78 168-170 F3.2 Programmers, project man-
agers, and analysis man-
agers
79 171-173 F3.2 Programmers and develop-

ment managers
DESIGN - DEVELOPMENT MAN-

AGEMENT
80 174-176 F3.2 Project
8l 177-179 F3.2 Project and analysis
82 180-182 F3.2 Deva lopment
DESIGN - INTERFACE MANAGE-
MENT
83 183-185 F3.2 Analysis .
84 186-188 3.2 Development
85 189-191 F3.2 Design - not defined
86 192-194 3.2 Implementation - programmers
IMPLEMENTATION - TECHNICAL
STAFF
87 195-197 F3.2 Programmers and project
managers
88 198-200 F3.2 Programmers, project man-
agers and analysis man-
agers
89 201-203 F3.2 Programmers and develop-

ment managers

IMPLEMENTATION - DEVELOP-
MENT MANAGEMENT

90 204-206 F3,2 Project
91 207-209 F3.2 Project and analysis
92 210-212 F3.2 Devel spment

A-15

8070




Item Location Format
93 213-215 F3.2
94 216-218 F3.2
95 219-221 F3.2
96 222~-224 F3.2
97 225-227 F3.2
98 228-230- F3.2
99 2°1-233 F3.2

100 234-236 *3.2

101 « 237-239 F3.2

102 240-242 F3.2

103 243-245 F3.2

104 246~-248 F3.2

105 249-25; F3.2

106 252-254 F3.2

107 255-257 F3.2

108 258-260 F3.2

109 261-263 F3.2

110 264-266 F3.2

111 267-269 F3.2

aA-16

8070

Description

IMPLEMENTATION - INTERFACE
MANAGEMENT

Analysis

Dev¢lopment .
Implementation - not defined
Test - programmers
TEST - TECHNICAL STAFF

Programmers and project
managers

Programmers, project man-
agers, and analysis man-
agers

Programmers and develop-
ment managers

TEST - DEVELOPMENT MANAGE-
MENT

Project
Project and analysis
Development
TEST - INTERFACE MANAGEMENT
Analysis
Development
Test - not defined
Overall - programmers
OVERALL =~ TECHNICAL STAFF

Programmers and project
managers

Programmers, project man-
agers, and analysis man-
agers

Programmers and develop-
ment managers

OVERALL - DEVELOPMENT MAN-
AGEMENT

Project

"

Project and analysis



Item Location Format Description

112 270-272 F3.2 Development
OVERALL - INTERFACE MANAGE~
MENT
113 273=-275 F3.2 Analysis
114 276-278 F3.2 Development
115 279-281 F3.2 Overall - not defined
SUMS
116 282-285 F4.1 Items 23, 61, 62, and
item 76*600/300
117 286-289 F4.1 Items 23, 61, 62, and
item 77*600/309
118 290-293 F4.1 Items 23, 61, 62, and
item 78*%*600/314
119 294-297 F4.1 Item 23, item 63*2, and
item 86%*600/300
120 298-301 F4a.1l Item 23, item 63*2, and
item 87%600/309
121 302-305 F4.l Item 23, item 63*2, and
item 88%600/314
122 306-309 F4.1 Items 23, 64, 65, and
item 96*600/300
123 310-313 F4.1 Items 23, 64, 65, and
item 97*%600/309
124 314-317 F4.1 Items 23, 64, 65, and
item 98*600/314
125 318-321 F4.1 Item 23, item 73*600/
1750, and item 106*600/300
126 322-325% F4.1 Item 23, item 73*600/
1750, and item 107*600/309
127 326-329 F4.1 Item 23, item 73*600/
1750, and item 108*600/314
128 330~339 Al0 Spares

Primary key: Project code and record sequence number
(bytes 1 through 3)

8070



A.5.3

Item

[ S I o

w

O ® 3 o

10
11
12
13
14
15
16
17
18
19

20
21

22
23

8070

SEF RECORD 3
Location

l-2
3
4

10-11
12-13
14-15

16-17
18-19
20-21
22-23
24-25
26-27
28-29
30-31
32-33
34-35

36-38
39-41
42-44
45-47

Format

I2
Il
Il

Il

F2.1
F2.1
F2.1
F2.1
F2.1

F2.1
F2.1
F2.1
F2.1
F2.1
F2.1
F2.l
F2.1
F2.1
F2.1

F3.l
F3.1
F3.1
F3.1

A-18

Description

Project code from ENCODE.HDR
Record sequence number

Status flag for the
Complexity of Problem (CP)
measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

Evaluation code for the CP
measure

CONSTRAINT
Memory
Timing
Amount of data in step
Data base size
Number of data sets
COMMUNICATIONS
Number of programs
Number of subsystems
Number of data sets
Use of old code -
New algorithms
Schedule
Not defined
Not defined
Not defined
Not defined
SUMS
Items 5 and 6
Items 7 through 9
Items 10 through 12
Items 13 thcough 15



Item Location Format Description

24 48-50 F3.1 Items 5 through 15

25 51 Il Status flag for the
Internal Influences on
Project (IN) measure:
= 1, unchecked
= 2, hand checked
= 3, verified by application

26 52 Il Evaluation code for the IN
measure
OVERTIME

27 53-54 F2.1 Weekends

28 55-56 F2.1 Nights

29 57-58 F2.1 Early phases
STAFFING PROBLEMS

30 59-60 F2.1 Design

31 61-62 F2.1 Turnover

32 63-64 F2.1 Early departure (accept-

v ance testing)

33 65-66 F2.1 Extra help needed
PROJECT MANAGER

34 67-68 F2.1 At start

35 69-70 F2.1 Turnover

36 71-72 F2.1 At end

37 73-74 F2.1 Team attitude

38 75-76 F2.1 Project leader turnover

39 77-78 F2.1 Number of project
managers/leaders

40 79-80 F2.1 Not defined

41 81-82 F2.1 Not defined
SUMS

42 83-85 F3.1 Items 27 through 2y

43 86-88 F3.1 Items 30 through 33

44 89-91 F3.1 Items 34 through 36, 38,

and 39
45 92-94 F3.1 Items 27 through 39
A-19

8070



Item

46

47

48
49

50
51
52
53

54
55

56

57
58
59

60
61
62
63

64
65
66
67

8070

Location

95

So

97-98
99-100

101-102
103-104
105-106
107-108

109-110
111-112
113-114

115-116
117-118
119-120

121-122
123-124
125-126
127-128

129-130
131-132
133-134
135-136

Format Description
I1 Status flag for the
External Influences on
Project (EX) measure:
= 1, unchecked
= 2, hand checked
= 3, verified by application
Il Evaluation code for the EX
measure
REQUIREMENTS
F2.1 Changes
F2.1 Completeness
SUPPORT
F2.1 Analysis
F2.1 Miszion project
F2.1 Development manager
F2.1 Development leader
OUTSIDE DEVELOPMENT
F2.1 Number of subsystems
F2.1 Frontend processors
F2.1 Ontime delivery
SIMULATOR
F2.1 Availability
F2.1 Correctness
F2.1 Data support
ANALYSIS LEADER
F2.1 At start
F2.1 Turnover
F2.1 At end
F2.1 Number of analysis leaders/
managers
SUPPORT
F2.1 Software
F2.1 Hardware
F2.1 Not defined
F2.1 Not defined
A-20



Item

68
69

70
71

72
73

74
75

76

Primary key:

8070

Location

137-139
140-142
143-145
146-148
149-151
152-154

155-157
158-161

162-171

Format

F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F4.1

AlO

A=-21

Description

SUMS

Items
Items
Items
Items
Items
Items
Items

48
50
54
57
60
64
48

and 49
through
through
through
through
and 65
through

Item 24*650/550,
and item 74%*650/900

Spares

53
56
59
63

65
item 45,

Project code and record seqguence number
(bytes 1 through 3)



A.5.4 SEF RECORD 4

Item Location Format Description
1 1-2 I2 Project code from ENCODE.HDR
2 3 Il Record sequence number
3 4 Il Status flag for the
Resources Available (RA)
measure:

= 1, unchecked
= 2, hand checked
= 3, verified by application

4 5 Il Evaluation code for the RA
measure
DEVELOPMENT PROCESS
5 6~-7 F2.1 Formal training
6 8-9 F2.1 Informal training
7 10-11 F2.1 Documentation
SUPPORT SOFTWARE
8 12-13 F2.1 Instruction
9 . 14-15 F2.1 Maintenance
10 l6-17 F2.1 Simulator
COMPUTER SUPPORT
11 18-19 F2.1 Model 75
12 20-21 F2.1 Model 95
13 22-23 F2.1 Other model
14 24-25 F2.1 RJP
15 26-27 F2.1 TSO
16 28-29 F2.1 oPS
17 30-31 F2.1 Space
18 32-33 F2.1 Graphic device
19 34-35 F2.1 Not defined
PERSONNEL
20 36-37 F2.1 Librarian
21 38-39 F2.1 Dedicated expert
22 40-41 F2.1 IV & V team
A-22

8070



25
26

27
28
29
30

3l

32
33
34

35
36

37
38
39
40

41
42
43

44

45
46

8070

Location

42-43
44-45

46-48
49-51
52-54
55-57
58-60
61

62

63-64
65-66
67-68

69-70
71-72

73-74
75-76
77-78
79-80

81-82
83-84
85-86

87-88
89-90
91-92

Format

F2.1
F2.1

F3.1
F3.1
F3.1
F3.1
F3.1
Il

Il

F2.1
F2.1
F2.1

F2.1
F2.1

F2.1
F2.1
F2.1
F2.1

F2.1
F2.1
F2.1

F2.1
F2.1
F2.1

Description

Not defired
‘Not defined
SUMS

Items 5 through 7
Items 8 through 10
Items 11 through 18
Items 20 through 22
Items 25 through 28

Status flag for the
Software Product (PR)
measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

Evaluation code for the PR
measure

Cost of, project
Timeliness of completion
Confidence in product
SIZE

New software

Extensively modified soft-
ware

Slightly modified software
014 software
Readable
Reliable documentation
COMPLETENESS
Design
Code
Testing
MEET REQUIREMENTS
Processing
Memory
Not defined



Item

47
48
49
50
51

52
53
54
55
56

57

58
59
60
61

62
63

64
65
66
67
68
69
70
71

8070

Location

93-94
95-96
97-98
99-100
101-102

103-105
106-108
109-111
112-114
115

116

117-118
119-120
121-122
123-124
125-126
127-128

129-130
131-132
133-134
135-136
137-138
139-140
141-142
143-144

F2.1
F2.1
F2.1
F2.1
F2.1

F3.1
F3.1
F3.1
F3.1
Il

Il

F2.1
F2.1
F2.1
F2.1
F2.1
F2.1

F2.1
F2.1
F2.1
F2.1
F2.1
F2.1
F2.1
F2.1

Format

A-24

Description

Not defined

Not defined

Not defined

Not defined

Not defined

S5UMS
Items 35 through 38
Items 41 through 43
Items 44 and 45
Items 32 through 45

Status flag for the
Product/Process Performance
(PP) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

Evaluation code for the PP
measure

PRODUCT
Reliability
Performance
Operational considerations
Ease of testing
Not defined
Not defined
PROCESS
Visibility
Planning and followthrough
Stable schedule
Stable with perturbations
Timeliness of records ‘
Not defined
Not defined
Not defined



Item Location Format Description

72 145-146 F2.1 Not defined

SUMS
73 147-149 F3.1 Items 58 through 61
74 150-152 F3.1 Items 64 through 68
75 153-155 F3.1 Items 73 and 74
76 156-165 AlQ Spares

Primary key: Project code and record sequence number
(bytes 1 through 3)

A-25
8070



A.5.5 SEF RECORD 5

Item Location Format _Description
1 l-2 12 Project code from ENCODE, HDR
2 3 Il Record sequence number
3 4 Il Status flag for the Team

Rank (RK) .ieasure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

4 5 Il Evaluation code for the RK
measure
5 6-8 F3.1 Design - programmers
DESIGN - TECHNICAL STAFF
6 9-11 F3.1 Programmers and project
managers
7 12-14 F3.1 Programmers, project man-
agers, and analysis man-
agers
8 15-17 F3.1 Programmers and develop-

ment managers
DESIGN - DEVELOPMENT MANAGE-~-

MENT
9 18-20 F3.1 Project
10 21-23 F3.1 Project and analysis
11 24-26 F3.1 Development
DESIGN = INTERFACE MANAGE~-
MENT
12 27-29 F3.1 Analysis
13 30-32 F3.1 Development
14 33-35 F3.1 Degign - not defined
15 36-38 F3.1 Implementation - programmers
IMPLEMENTATION - TECHNICAL
STAFF
16 39-41 F3.1 Programmers and project
managers
17 42-44 F3.1 Programmers, project man-
agers, and analysis man-
agers
A-26

8070



19
20
21

22
23

24
25

26

27

28

29
30
31

32
33
34
35

36

37

8070

Location

45-47

48-50
51-53
54-56

57=-59
60-62
63-65
66-68

69-71

72-74

7577

78-80
81-83
84-86

87-89
90-92
93-95
96-98

99-101

102-104

F3.1

F3.1
F3.1
Fi.1

F3.1
F3.1
F3.1
F3.1

F3.1

F3.1

F3.1

F3.1
F3.1
F3.1

F3.1
F3.1
F3.1l
F3.1

F3.1

F3.l

Format

Description

Programmers and develop-~-
ment managers

IMPLEMENTATION - DEVELOPMENT
MANAGEMENT

Project
Project and analysis
Development

IMPLEMENTATION - INTERFACE
MANAGEMENT

Analysis

Development
Implementation -~ not defined
Test - programmers
TEST - TECHNICAL STAFF

Programmers and project
managers

Prdgrammers, project man-
agers, and analysis man-
agers

Programmers and develop-
ment managers

TEST - DEVELOPMENT MANAGE-
MENT

Project
Project and analysis
Development
TEST - INTERFACE MANAGEMENT
Analysis
Development
Test - not defined
Overall - programmers
OVERALL - TECHNICAL STAFF

Programmers and project
managers

Programmers, project man-
agers, and analysis man-
agers



Item

38

39
40

41

42
43

44
45

46

47

48

49

50

51
52

53

54

8070

Location

105-107

108-110
111-113
+14-116

117-119
125-122
123-125
12¢

127

128-130

131-133

134-136

137-134%

140-142
143-145
146-148

149-151

Format

F3.1

F3.1
F3.1
F3.1

F3.1
F3.1
F3.1
Il

F3.1
F3.1
F3.1

F3.1

Description

Programmers and develop-
ment managers

OVERALL - DEVELOPMENT MAN-
AGEMENT

Project
Pcoject and analysis
Development

OVERALL -~ INTERFACE MANAGE-
MENT

Analysis
Development
Overall - not defined

Status flag for the Years

of Professional Experience
(YP) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

Evaluation code for the YP
measure

Design =- programmers
DESIGN - TECHNICAL STAFF

Programmers and projgot
managers

Programmers, project man-
agers, and analysis man-
agers

Programmers and develop-
ment managers

DESIGN - DEVELOPMENT MANAGE-
MENT

Project
Project and analysis
Development

DESIGN - INTERFACE MANAGE-
MENT

Analysis



Item Location Format Description

55 152-154 F3.1l Development
56 155=157 F3.1 Design - Not defined
57 158-160 F3.1 Implementation - programmers
IMPLEMENTATION - TECHNICAL
STARF
58 161-163 F3.1 Programmers and project
managers
59 164-166 F3.1 Programmers, project man-
agers, and analysis man-
agers
60 167-169 F3.1 Programmers and develop-

ment managers
IMPLEMENTATION - DEVELOPMENT

MANAGEMENT
61 170-172 F3.1 Project
62 173-175 F3.1 Project and analysis
63 176~-178 F3.1 . Development
IMPLEMENTATION - INTERFACE
MANAGEMENT
64 179-181 F3.1 Analysis
65 182-184 F3.1 Development
66 185-187 F3.1 Implementation - not defined
67 188-190 F3.1 Test - programmers
TEST - TECHNICAL STAFF
68 191-193 F3.1 Programmers and project
managers
69 194-196 F3.1 Programmers, project man-
agers, and analysis man-
agers
70 197-199 F3.1 Programmers and develop-

ment managers
TEST - DEVELOPMENT MANAGE-

MENT
71 200-202 F3.1 Project
72 203-205 F3.1 Project and analysis
73 206-208 F3.1 ' Development

8070



Item Location Format Description

Tus. = INTERFACE MANAGEMENT

74 209-211 F3.1 Ana.ysis

75 212-214 F3.1 Development

76 215-217 F3.1 Test - not defined

77 218-220 F3.1 Overall - programmers

OVERALL - TECHNICAL STAFF

78 221-223 F3.1 Programmers and project
managers

79 224-226 F3.1 Programmers, project man-
agers, and analysis man-
agers

80 227-229 F3.1 Programmers and develop-

ment managers
OVERALL - DEVELOPMENT MAN~-

AGEMENT

81 230-232 F3.1 Project

82 233-235 F3.1 Project and analysis

83 236-238 F3.1 Development °
OVERALL - INTERFACE MANAGE-
MENT

84 239-241 F3.1 Analysis

85 242-244 F3.1 Development

86 245-247 F3.1 Overall - not defined

87 248 Il Status flag for the Years

of Applicable Experience
(YA) measure: )

= 1, unchecked

= 2, hand checked

= 3, verified by application

88 249 Il Evaluation code for the YA
measure

89 250-252 F3.1 Design - programmers
DESIGN - TECHNICAL STAFF

90 253-255 F3.1 Programmers and project
managers

91 256-258 F3.1 Programmers, project man-~
agers, and analysis man-
agers

A-30
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Item Location Format Description

92 259-261 F3.1 Progranmers and develop-
ment managers

DESIGN - DEVELOPMENT MANAGE-

MENT
93 262-264 F3.1 Project
94 265-267 F3.1 Project and analysis
95 268-270 F3.1 Development
DESIGN - INTERFACE MANAGE-
MENT
96 271-273 F3.1 Analysis
97 274-276 F3.1 Development
98 277-279 F3.1 Design - not defined
99 280-282 F3.1 Implementation - programmers
IMPLEMENTATION - TECHNICAL
) STAFF
100 283-285 F3.1 Programmers and project
managers
101 286-288 F3.1 Programmers, project man-
agers, and analysis man-
agers
102 289-291 F3.1 Programmers and develop-

ment manager’.
IMPLEMENTATION - DEVELOPMENT

MANAGEMENT
103 292-294 F3.1 Project
104 295-297 F3.1 Project and analysis
105 298-300 F3.1 Development
IMPLEMENTATION - INTERFACE
MANAGEMENT
106 301-303 F3.1 Analysis
107 304-306 F3.1 Development
108 307-309 F3.1 Implementation - not defined
109 310-312 F3.1 Test - programmers
TEST - TECHNICAL STAFF
110 313-315 F3.1 Programmers and project
managers
A-31
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Item Location Format Description

111 316-318 F3.1 Programmers, project man-
agers, and analysis man-
agers

112 319-321 F3.1 Programmers and develop-

ment managers
TEST - DEVELOPMENT MANAGE-

MENT
113 322-324 F3.1 Project
114 325-327 F3.1 Project and analysis
115 328-330 F3.1 Development
TEST - INTERFACE MANAGEMENT
116 331-333 F3.1 Analysis
117 334-336 F3.1 Development
118 337-339 F3.1 Test - not defined
119 340-342 F3.1 Overall - programmers
) OVERALL - TECHNICAL STAFF
120 343-345 F3.1 Programmers and project
managers
121 346-348 F3.1 Programmers, project man-
agers, and analysis man-
agers

122 349-351 F3.1 Programmers and develop-
. ment managers

OVERALL - DEVELOPMENT MAN-

AGEMENT

123 352-354 F3.1 Project

124 355-357 F3.1 Project and analysis

125 358-360 F3.1 Development
OVERALL - INTERFACE MANAGE-
MENT

126 361~-363 F3.1 Analysis

127 364-366 F3.1 Development

128 367-369 F3.1 Overall - not defined

129 370 Il Status flag for the Years

of Environment Experience
(YE) measure:

= 1, unchecked

hand checked

3, veritiad by application

[
N
-
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Item Location Format Description

130 371 Il Evaluation code for the YE
measure
131 372-374 F3.1 Design - programmers
DESIGN ~ TECHNICAL STAFF
132 375-377 F3.1 Programmers and project
managers
133 378-380 F3.1 Programmers, project man-
agers, and analysis man-
agers
134 381-383 F3.1 Programmers and develop-

ment managers
DESIGN - DEVELOPMENT MANAGE-

MENT
135 384-386 F3.1 Project
136 387-389 F3.1 Project and analysis
137 390-392 F3.1 Development
DESIGN - INTERFACE MANAGE~-
- MENT
138 393-395 F3.1 Analysis
139 396-398 F3.1 Development
140 399-401 F3.1 Design - not defined
141 402-404 F3.1 Implementation - programmers
IMPLEMENTATION - TECHNICAL
STAFF
142 435-407 F3.1 Programmers and project
managers
143 408-410 F3.1 Programmers, project man-
agers, and analysis man-
agers
144 411-413 F3.1 Programmers and develop-

ment managers
IMPLEMENTATION - DEVELOPMENT

MANAGEMENT
145 414-416 F3.1 Project
146 417-419 F3.1 Project and analysis
147 4:20-422 F3.1 Development

8070



Item Location
148 423-425
149 426-428
150 429-431
151 432-434
152 435-437
153 438-440
154 441-443
155 444-446
156 447-449
157 450-452
158 453=-455
159 456-458
160 459-461
16l 462-~464
162 465-467
163 468-470
164 471-473
165 474-476
166 477-479
167 480-~-482

8070

Format Description
IMPLEMENTATION - INTERFACE
MANAGEMENT

F3.1 Analysis
F3.1 Developmnant
F3.1 Implementation - rnot defined
F3.1 Test - programmers
TEST - TECHENICAL STAFF
F3.1 Programmers and project
managers
F3.1 Programmers, project man-
agers, and analysis man-
agers
F3.1 Programmers and develop-
ment managers
TEST - DEVELOPMENT MANAGE-
MENT .
F3.1 Project
F3.1 Project and analysis
F3.1 Development
TEST -~ INTERFACE MANAGEMENT
F3.1 Analysis
F3.1 Development
F3.1 Test - not defined
F3.1 Overall - programmers
OVERALL - TECHNICAL STAFF
F3.1 Programmers and project
managers
F3.1 Programmers, project man-
agers and aralysis man-
agers
F3.1 Programmers and develop-
ment managers
OVERALL - DEVELOPMENT MAN-
AGEMENT
F3.! Project
F3.1 Project and analysis
F3.1 Development
A-34



Item Location Format Description

OVERALL - INTERFACE MANAGE-

MENT
168 483-485 F3.1 Analysis
169 486-488 F3.1 Development
170 489-491 F3.1 Overall - not defined
171 492-501 Al0 Spares

Primary key: Project code and record sequence number
(bytes 1 through 3)

A-35
8070
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A.5.6 SEF RECORD 6

Item Location Format Description
1l l1-2 12 Project code from ENCODE.HDR
2 3 Il Record sequence number
3 4 Il Status flag for the
Walston-Felix Model (WF)
measure:

= 1, unchecked
= 2, hand checked
= 3, verified by application

4 5 Il Evaluation code for the WF
measure
5 6=-7 F2.1 Experience with application
6 8-9 F2.1 Participation in
requirements definition
7 10-11 F2.0 Percentage of programmers
in design
' PROGRAMMERS '
12-13 F2.1 Qualifications
14-15 F2.1 Familiarity with machine
10 16-17 F2.1 Familiarity with language
11 18-19 F2.1 Familiarity with graphics
12 20-21 F2.1 Familiarity with applica-
tion
13 22-23 F2.1 Degree to which personnel
worked together
14 24-25 F2.1 Not defined
15 26~27 F2.1 Customer participation in
requirements definition
16 28-29 F2.1 Customer interface
17 30-31 F2.1 Customer-originated design
changes
18 32-33 F2.1 Application processing
19 34-35 F2.1 Program flow
20 36=-37 F2.1 Interprogram communications
21 38-39 F2.1 External communications
A-36
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Item

22
23

24
25
26
27
28
29
30
31
32
33
34

35
36
37
38

39

40
41
42
43
44

45
46

47
48

8070

Location

40-41
42-43

44-45
46-47
48-49
50-51
52-53
54-55
56=-57
58-59
60-61
62-63
64-65

66-68
69-71
72-74
75=-77

78-80

8l1-83
84-86
87-89
90-92
93-95

96-98

99-101
102-104
105-107

F2.1
F2.1

Fz.l
F2.1
F2.1l
F2.0
F2.1
Fa.l
F2.1
F2.1
F2.1
F2.1
F2.1

F3.1
F3.1
F3.1
F3.1

F3.1

F3.1
F3.1
F3.1
F3.1
F3.1

F3.1
F3.1
F3.1
F3.1

Format

A-37

Pescription

Data base structure

Percentage of code,
real-time or graphics

Storage constraint
Timing constraint
1/0 constraint
Items in data base
Hardware under development
Unclassified
Not defined
Not defined
Not defined
Not defined
Not defined
PERCENTAGE OF DEVELOPMENT
On IBM S/360-95
On IBM S/360-75
At STL

Percentage of programmers
in design

Percentage of previous
personnel interactions

PERCENTAGE OF ENVIRONMENT
* Closed
Open with respect
Open
RJE
TS0
PERCENTAGE OF CODE
Structured
Read
Developed top-down
Via chief programmer



Item

49
50
51
52
53
54
55
56

57
58

59

60
61
62
63
64

65
66

67
68

69
70

71
72

73
74

8070

Location

108-110
111-113
114-116
117-119
120-122
123-125
126-130
131-135

136-138
139-141

142-144

145-147
148-150
151-153
154-156
157-159

160-162
163-165

166-168
169-171
172-174
175-177

178-183
184-18%
190-195
196~201

Format

F3.1
F3.1
F3.1
F3.1
F3.1
F3.1
F5.2
F5.2

F3.1
F3.1

F3.0

I3
I3
I3
I3
I3

F3.1

F3.1l

F3.1
F3.1
F3.1
F3.1

16
16
16
I6

Description

PERCENTAGE OF EFFORT
Management
Administration
Programmers
Analysts
Operators
Others

Total staff-months

Total cost in programmer
units (staff-months)

Not defined

Percentage of schedule to
complete acceptance testing
(actual workweeks)

Total weeks to complete
project (workweeks)

Not defined

Not defined .
Not defined

Not defined

Not defined

PERCENTAGE OF CODE

Nonmathematical and 1/0
formatting

Mathematical and compu-
tational

CPU and I/0 control
Fallback and recovery
Other
Real-time or graphics
DEVELOPED LINES
Of ALC
Of macros
Of FORTRAN
Total developed lines

A-38



Item Location Format Description

DELIVERED LINES

75 202-207 16 Of ALC
76 208-213 16 Of macros
77 214-219 16 Of FORTRAN
78 220-225 16 Total delivered lines
79 226-229 I4 Items in data base
80 230-233 14 Pages of documentation
81 234-237 I4 Not defined
82 238-241 14 Not defined
83 242-245 14 Not defined
84 246-249 14 Not defined

SUMS
85 250-252 F3.1 Items 5 through 13
86 253-255 F3.1 . Items 15 through 29
87 256. : Il Status flag for the

PRICE S3 Model (PS) measure:
= 1, unchecked )
= 2, hand checked

= 3, verified by application

88 257 Il Evaluation code for the PS
measure
PERCENTAGE OF SCHEDULE
89 258-260 F3.1 Design phase (from start)
90 261-263 F3.1 Design activity (from
start)
91 264-266 F3.1 Coding phase (from design
phase)
92 267-269 F3.1 Coding activity (from de-
sign phase)
93 270-272 F3.1 Test phase (from coding
phase)
94 273-275 F3.1 Test activity (from docu-
mentation phase)
95 276=-278 F3.1 System documentation phase
(from end)
96 279-281 F3.1 Documentation activity
(from end)
A-39

8070



Item Location Format Description

97 282-285 F4.3 Ratio of actual schedule
to 67-week schedule

COMPLEXITY FACTOR

98 286-288 F3.2 Total
99 289-291 F3.2 Personnel only
100 292-294 F3.2 Product only
101 295=-297 F3.2 External effects only
102 298-300 F3.1 New design - percentage of
code in wholly new
components
103 301-303 F3.1 New code - percentage of

code in new and extensively
modified components

104 304-306 F3.1 New test - percentage of
code in new or modified
components

105 307-309 F3.2 Agplication - instruction

. mix
106 310~312 F3.2 Resource - skill mix and
. experience for cost

107 313-315 F3.2 Utility - fraction of
storage and timing capacity

108 316-318 F3.2 Platform - strictness of
standards, e.g., MIL-Spec

109 319-321 F3.2 Sum items 98 through 101

110 322 Il Status flag for the COCOMO

Model (CO) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by application

111 323 Il Evaluation code for the CO
measure
PRODUCT
112 324-<326 F3.2 Required software relia-
bility
113 327-329 F3.2 Data base size
114 330-332 F3.2 Product complexity
A-40
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Item Location Format Description

COMPUTER
118 333-335 F3.2 Execution time constraint
116 336-338 F3.2 Main storage constraint
117 339-341 F3.2 virtual machine volatility
118 342-344 F3.2 Computer turnaround time
PERSONNEL
119 345-347 F3.2 Analyst capability
120 348-350 F3.2 Applications experience
121 351-353 F3.2 Programmer capability
122 354-356 F3.2 Virtual machine experience
123 357-359 F3.2 Programming language ex-
perience
PROJECT
124 360-362 F3.2 Use of modern programming
practices
125 363-365 F3.2 Use of software tools
126 366-368 F3.2 Required development
schedule
127 369-378 AlQ Spares

Primary key: Project code and record sequence number
(bytes 1 through 3)

A-41
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A.5.7 SEF RECORD 7

Item Location Format Description
1 1-2 12 Project code from ENCODE.HDR
2 3 Il Record sequence number
3 4 Il Status flag for the

Miscellaneous (MS) measure:
= 1, unchecked

= 2, hand checked

= 3, verified by application

4 5 Il Evaluation code for the MS
measure
PRODUCT
5 6=-7 F2.0 Number of programs
6 8-9 F2.0 Number of subsystems
DATA SETS
7 10-11 F2.0 Input
8 12-13% F2.0 Input/output
9 14-15 F2.0 Output
10 16-17 F2.0 Total
DATA BASE
11 18-21 I4 Input
12 22-25 I4 Input/output
13 26-29 14 Output
14 30-33 T4 Total
PROCESSING
15 34-35 F2.0 Number ¢i programs
16 36-37 F2.0 Number of subsystems
DATA SETS
17 38-39 F2.0 Input
18 40-41 F2.0 Input/output
19 42-43 F2.0 Output
20 44-45 F2.0 Total
DATA BASE
21 46-49 I4 Input
22 50-53 I4 Input/output
A-42
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Item

23
24

25
26
27

28
29

30
3l
32
33

34

35
36
37
38
39
40
41

42
43

44
45

46

47
48

8070

Location

54-57
58-61

62-65
669
70-73

74-77
78-82

83-85
86-88
89-91
92-95
96-99
100-103
104-107

" 108-111

112-115
116-119
120-123
124-127
128-131
132-135
136-139
140

141

142-145
146-149

Format

14
I4

I4
I4
I4

I4
I5

F3.1
F3.1
F3.1
14
I4
I4
14
14
I4
T4
14
I4
I4
I4
I4
Il

Il

I4
I4

A-43

Description

Output
Total
DOCUMENTATION
pages of design document
Pages of test plen

Pages of user's guide/
system description

Pages of prologs
Total pages

AVERAGE STAFF
Programmers
Programmers and managers
All personnel

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Not defined

Status flag for the Code
Breakdown (SW) measure:

= 1, unchecked

= 2, hand checked

= 3, verified by applicatiasn

Evaluation code for the SW
measure

BASELINE DIAGRAM COMPONENTS
New
Extensively modified



Item Location Format Description

49 150-153 I4 Slightly modified
50 154-157 14 old
51 158-161 14 Total

DECISION MODULES
52 162-165 14 New
53 166-169 I4 Extensively modified
54 170-173 I4 Slightly modified
55 174-177 I4 old
56 178-181 14 Total"

LOC ALC
57 182-187 16 New
58 188-193 16 Extensively modified
59 194-159 16 Slightly modified
60 200-205 16 0ld
61 206-211 16 Total

LOC MACROS
62 212-217 16 New
63 218-223 16 Extensively modified
64 224-229 16 Slightly modified
65 230-235 I6 old
66 236-241 16 Total

I1.OC FORTRAN
67 242-247 16 New
68 248-253 16 Extensively modified
69 254-259 I6 Slightly modicied
70 260-265 16 0ld
71 266-271 16 Total

LOC TOTAL
72 272-277 16 New
73 278-283 16 Extensively modified
74 284-289 16 Slightly modified
75 290-295 I6 0ld
76 296-301 16 Total

A-44
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Item

77
78
79
80
8l

82
83
84
85
86

87
88
89
920
91

92
93
94
95
96

97
98
29
100
101

102
103

8070

Description

Location Format
302-307 16
308-313 16
314-319 16
320-325 I6
326-331 I6
332-337 16
338-343 16
344-349 I6
350~355 16
356-361 16
362-367 16
368-373 16
374-379 I6
380-385 16
386-391 16
392-397 I6
398-403 I6
404-409 I6
410-415 I6
416-421 I6
422~426 IS5
427-431 I5
432-436 IS
437-441 I5
442~446 I5
447-451 I5
452-456 I5

EXECUTABLE ALC

New

Extensively modified
Slightly modified
old

Total

EXECUTABLE MACROS

New

Extensively modified
5lightly modified
0ld

Total

EXECUTABLE FCRTRAN

New

Extensively modified
Slightl§ modified
0l1d

Total

EXECUTABLE TOTAL

New
Extensively modified
Slightly modified
ol4d

Total

DECISIONS

New

Extensively modified
Slightly modified
0ld

Total

LIBRARY CHANGES

New
Extensively modified



Item Location Format Description

104 457-461 I5 Slightly modified
105 462-466 IS5 old
106 467-471 15 Total
SOFTWARE CHANGES
107 472-475 I4 New
108 476-479 I4 Extensively modified
109 480-483 14 Slightly modified
110 484-487 14 0l4d :
111 488-491 14 Total
SOFTWARE ERRORS
112 492-495 I4 New
113 496-499 14 Extensively modified
114 500-503 14 Slightly modified
115 . 504-507 14 ola
116 508-511 14 Total
PERCENTAGE OF COMMENTS
117 512-513 F2.0 New .
118 514-515 F2.0 Extensively modified
119 516-517 F2.0 Slightly modified
120 518-519 F2.0 0l4d
121 520-521 F2.0 Total
ERRORS
122 522-525 F4.2 Per 1000 LOC
123 526-529 F4.2 Per 1000 executable LOC
124 530-533 F4.1 Per 1000 decisions
125 534-536 F3.2 Per baseline diagram com-
ponent
126 537-539 F3.2 Per decision module
DECISIONS
127 540-542 F3.0 Per 1000 LOC
128 543-545 F3.0 Per 1000 executable LOC
129 546-548 F3.1 Per baseline diagram com-
ponent
130 549-551 F3.1 Per decision module
A-46
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Item

131

132
133

134
135

136

137

Primary key:

8070

Location

552-554

555=557
558-560

561-563
564-566

567-568

569-578

F3.3

F3.0
F3.1

F3.0
F3.2

F2.0

Alo0

Format

A-47

Description

Ratio of LOC to expanded LOC
EXECUTABLE LOC
Per 1000 LOC

Per baseline diagram com-
ponent

Per decision module

Data set components per
change

Percentage of errors in
changes

Spares

Project code and record sequence number
(bytes 1 through 3)



A.6 SUBJECTIVE EVALUATIONS DIRECTORY (DIR) FILE

Item

1

B S Wwn

~ O

Primary key:

Secondary key:

8070

Location Format
1-4 A4
5-12 A8

13-18 16
19-24 16
25 Il
26-28 I3
29-100 72Al1

Description

Code

Name (measure)
Minimum value
Maximum value

Data record sequence number
(1 through 7)

Byte location in data record

Verbal description of the
measure

Code (bytes 1 through 4)

Name (bytes 5 through 12)

A-48
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A.7 ATTITUDE MAINTENANCE CHAME REPORT (ATM) FILE

Item

1
2

10
11
12
13
14
15

16
17
18
19
20
21

8070

Location

1-6
7-8

9-14
15-20

21

22-23

24-38

39
40
41
42
43
44
45
46

47
48
49
50
51
52

A6
I2

16
I6

Al

I2

I3

Al
Al
al
Al
Al
al
Al
Al

Al
Al
Al
Al
Al
Al

Format

Description

Form number

Project code from
ENCODE.HDR

Form date (YYMMDD)

Date change determined
to be necessary (YYMMDD)

Description comment flag:
= P, true
= F, false

Number of components
changed

Component codes from CIF:
= T, true
= F, false

TYPE OF CHANGE (nonerrors
only)

Requirements

New information or data
Specification

Design

Hardware environment
Software environment
Optimization

Other

ERROR DETECTION ACTIVITIES:
= D, detection

= I, isolation

= B, both

Normal use

Test runs

Code reading

Reading documentation
Trace/dump

Cross-reference/attitude
list



Item Location Format Description

22 53 al System error messages
s
23 54 Al Project~-specific error
message
24 55 Al Other
25 56 Il Primary error type from
ENCODE.HDR:

= 1, requirements error

= 2, design error

= 3, error translating de-
sign or specifications
to code

4, specifications error

clerical error

6, other

7, no response

Related to previous change:
= Y, yes
=
=
=

[ I B B |
w
-

26 57 Al

N, no
C, can't tell
blank, no response

27 58-62 I5 Programmer code from
ENCODE.HDR

28 63-68 16 Change start date (YYMMDD)

29 69 Il Time spent on change:
= 1, less than 1 day
= 2, 1 day to 1 week
= 3, more than 1 week
= 4, no response

30 70 Il Status flag:
= 1, unchecked
= 2, hand checked
= 3, verified by applica-

tion
31 71 Al Comment flag:
= Y, yes
= N, no
32 72-77 A6 Spares

Primary key: Form number (bytes 1 through 6)

A-50
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A.8 CHANGE REPORT FORM (CRF) FILE

Item Location Format Description

1 1-6 A6 Form number
(e.g., D00633)

2 7-8 I2 Project code from
ENCODE.HDR

3 9-13 I5 Programmer code from
ENCODE. HDR

4 14-19 I6 Form date (YYMMDD)

5 20-21 I2 Number of components

changed (may be
greater than 5)

6 22-23 I2 Number of components
examined

7 24 Il More than one com-
ponent affected:
= Y, yes
= N, no
= blank, no response

8 25-30 T6 Date change was deter-
mined to be necessary
(YYMMDD)

9 31-36 16 Date change started
(YYMMDD)

10 37 Il Effort for change from
ENCODE. HDR:
= 1, less than 1 hour
= 2, 1 hour to 1 day
= 3, 1 day to 3 days
= 4, over 3 days
= blank, no response

11 38-41 4Al Type of change (up to

4 responses, from

ENCODE.HDR) :

= 1, error correction

= 2, planned enhance-
ment

= 3, implement require-
ments change

= 4, improve clarity

= 5, improve user serv-
ice

= 6, develop utility
only

8070



Item Location Format Description

= 7, optimization
= 8, adapt to environ-
mental change

= 9, other
= blank, no response
12 42-56 513 Codes of changed com-
ponents from CIF
13 57-60 411 Type of error (up to 4

responses, from

ENCODE. HDR) :

= 1, requirements in-
correct

= 2, functional speci-
fications incor-
rect

= 3, design error of
several components

= 4, design error of
one component

= 5, misunderstanding
of external en-
vironment

= 6, error in language
use o’

= 7, clerical error

= 8, other

= blank, no response

14 61 Il When error entered
system from ENCODE.HDR:
= 1, requirements
= 2, functional speci-

fication
3, design
4, code and test
other
6, can't tell
hlank, no response

15 62 Al Data structure error:
= X, yes
= blank, no

16 63 Al Control logic error:
= X, yes
= blank, no

HuNNDN
W
-

8070



Item Location

17
64-68
69-73
74-78
79-83

18 84

19 85

8070

Format

5al
5Al
5al
S5Al
Il

Al

Description

ACTIVITIES USED TO ISO-

LATE ERROR (up to 5

responses, each from

ENCODE.HDR) @

= 1, preacceptance test

= 2, acceptance test

= 3, postacceptance
test

= 4, inspection of out-
put

= 5, code reading by
programmer

s 6, code read by
another

= 7, talk with other
programmers

= 8, special debug code

= 9, system error mes~
sage

= A, prcject-specific
errur message

= B, reading documenta-

" tion

C, trace

D, dump

E, cross-reference

F, proof technique

G, other

blank, no response

For program validation
For detection symptoms
Tried in finding cause
For finding cause

Time to isolate error
from ENCODE, HDR:

= 1, less than 1 hour
= 2, 1 hour to 1 day
= 3, more than 1l day
= 4, never found

= blank, no response

Workaround used:

= Y, yes

= N, no

= blank, no response



21

23

24

25

26

86

87-

92-

98

99

100

101

Primary key:

8070

Location Format

Al

91 IS

97 16

Al

Al

Al

Il

Description

Related to previous
change:

= Y, yes

= N, no

= C, can't tell

= blank, no response

Previous form number
(exclvdes first char-
acter, includes lead-
ing zeros, e.g., 00633)

Previous form date
(YYMMDD)

Reason comment flag:
= Y, ves
= N, no

Description comment
flag:

= Y, yes

-N' no

®General comment flag:
= Y, ves
= N, no

Status flag:

= 1, unchecked

= 2, hand checked

= 3, verified by appli-
cation

Form number (bytes 1 through 6)



A.9

Item

w N

JU

- -

11

12

COMPONENT STATUS REPORT (CSR) FI'"™

Description

Location Format
1-6 A6
7-8 12
9-10 12

11-158 IS
16~21 16
22-24 I3
25-60 9F4.1
61-68 A8
69-72 F4.1
73 Il
®

74 Al
75=79 A5

Primary key:
Secondar? key:
Tertiary key:

8070

Form number
(e.g9., B00952)

Sequence number
Project code fiom ENCODE.HDR

Programmer code from
ENCODE. HDR

Form date (YYMMDD)
Component code from CIF

Work hours spent in each
phase (in tenths)

Other activity name

Other activity work hours
(in tenths)

Status flag:

= 1, unchecked

= 2, hand checked

= 3, verified by application

Source of sata (Phase) flag:
= R, requirements team

= D, development team

= M, maintenance team

Spares

Form and sequence riumber (bytes 1 through 8)

omponont ¢ode ‘uytew 22 through 24)

programnet code {bytes 11 through 15)

A-55



A.10 COMPONENT SUMMARY FORM (CSF) FILE

Item Location Format Description

1 l1-6 A6 Form number
(e.g., 100633)

2 7-8 I2 Project code from ENCODE.HDR

3 9-13 15 Programmer filling out form
from ENCODE.HDR

4 14-18 I5 Programmer implementing com-
ponent from ENCODE.,HDR

5 19-24 16 Form date (YYMMDD)

6 25 Al Form stage:
= N, new

= U, under development
= C, complete
= blank, no response

7 26-28 13 Component code from CIF

8 29 Il Precision of specification
from ENCODE.HDR:
= 1, very precise
= 2, precise
= 3, imprecise
= blank, no response

Complexity:

= E, easy

= M, mcderate

= H, hard

= blank, no response

10 31-33 311 Type of software from
ENCODE. HDR:

I/0 processing

2, algorithmic

3, logic control

systems related

5, data/COMMON block

6, other

blank, no response

11 34-36 I3 Percentage of assiynment
statements

12 37-39 I3 Percentage of control
statements

L]
-
-

Ui Nnun
>
-

8070 -
c -+



15

16
17

18

19

20
21

23

8070

Location

40-42

43-47

48-52

53-57
58

59

60-63

64-65
66
67-68

69

Format

I3
I5
IS

I5
Al

Il

411

I2
Al
I2

Al

Description

Percentage of other state-
ments

Number of statements with-
out comments

Number of statements with
comments

Number of machine bytes

Independent of other soft-
ware:

= Y, yes

= N, no

= blank, no response
Relation to other software

(if dependent) from
ENCODE.HDR:

1, inserted at lower level

2, new driver or interface

3, redesign existing com-
ponents

4, rename existing com-
ponents

5, regroup existing
material

6, other

blank, no response

Type of addition (up to 4
responses, from ENCODE.HDR):

1, error correction

2, planned enhancement

3, implement requirement
change

4, improve clarity

5, improve user service

6, develop utility only

7, optimization

8, adapt to environmental
change

9, other

blank, no response

Number of components called

Not used

Number calling this com-
ponent

Not used



Ttom wocation
24 70=-71
ALY 72
26 73-74
27 78
28 To=-77
29 78-80
30 81-82
31 831-89
32

86~87

88-89

90=-91

92-93

94-99
33

WH=-97

8070

Format

I2
Al

12

Al
12

<Il
211
2Tl
211
211

i

58

Description

Number of shared components
Not used

Number of components de-
scending

Not .:sed

Primary lanquage used trow
ENCODE, HDR:

= 1, FORTRAN

= 2, ASSEMBLY

= blank, no response

Percentage primary language

Secondary language used from
ENCODE ., HDR:

= 1, FORTRAN

= 2, ASSEMBLY

= blank, no response

Percentage secondary lan-
guage

LEVEL OF DESIGN DETAIL for
forms ¢ design (up to

2 vy ses, from
ENCODE.HDR) :

= 1, component

= !, subcomponent

3, basic block segment
4, statement

5, other

blank, no response

Functional

Procedural
English
Formal
Other design form
CONSTRAINT:
= X, yes
= blank, no
‘First: Constraint present

Second: Component meets
constraint)

Memory space



Item Location
98-99
100-101
34 102-104
35 105-107
36 108-110
37 111-113
38 114-116
39 117-119
40 120-122
41 123-125
42 126-128
43 129134
44 135~140
45 141-146
46 147
47 148-162
48 163-177
49 178-192
50 193-207
51 208=-227
52 228-247

8070

Format

2Al
2Al
I3

I3
I3
F3.1

F3.1

F3.1

F3.1

F3.1

F3.1

16

16

Al

Al

513

513

513

513

A20
A20

Description

Execution time
Other

Number of design computer
runs

Number of code computer runs
Number of test computer runs

Computer time for design
runs (in tenths of minutes)

Computer time for code runs
(in tenths of minutes)

Computer time for test runs
(in tenths of minutes)

Effort for design (in
tenths ~f hours)

Effort for code (in tenths
of hours)

Effort for test (in tenths
of hours)

Estimated design end date
(YYMMDD)

Estimated code end date
(YYMMDD)

Estimated test end date
(YYMMDD)

Description comment flag:
= Y, ves
= N, no

Components called (up to
5 codes from CIF)

Calling components (up to
5 codes from CIF)

Shared components (up to
5 codes from CIF)

Components affected by re-
organization (from Sec-
tion F, up to 5 codes, from
CIF)

Name of other form of design
Constraint other name



Item Location Format Description

53 248
54 249
55 250

Primary key:
Secondary key:

8070

Al Useful items comment flag:
= Y, yes
= N, no

Al Additional commerit flag:
= Y, yes
= N, no

Il Status flag:
= 1, unchecked
= 2, hand checked
= 3, verified by application

Form number (bytes 1 through 6)
Component code (bytes 26 through 28)



o

A.l1l GENERAL PROJECT SUMMARY (GPS) FILE

Format has not been defined.

8070
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RESOURCE SUMMARY FORM (RSF) FILE

Item Location Format Description
1 1-6 A6 Form number
(e.g.. C00633)
2 7-8 12 Sequence number
3 9-10 12 Project code from ENCODE,HDR
4 11 Al Resource type:

= M, manpower (technical
staff and management
wctk hours)

= C, computer (computer
usage hours)

= 0, other (support per-
sonnel work hours)

5 12-16 15 Resource code from
ENCODE, HDR (programmec
code, computer code, or
service code)

6 17=22 16 Form date (YYMMDD)

7 23-25 13 Percentage of hours that
are management

8 26-31 16 Beginning date of data
{Y¥YMMDD)

9 32-108 11(13, Resources; number of runs

F4.1) followed by number of hours
(in tenths of hours)
10 109 Il Status flag:

= 1, unchecked
= 2, hand checked
= 3, verified by applicatxon

11 110 Al Source of Data (Phase) flag:
= R, requirements team
= D, development team
= M, maintenance team

12 111-11i5 AS Spares

Primary kay: Form and sequence number (bytes 1 through 8)

8070



A.13 RUN ANALYSIS FORM (RAF) FILE

Item Location Format Description

1l l-6 A6 Form number
(e.g., J00633)

2 7-8 12 Seguence number

3 9-10 I2 Project code from
ENCODE. HDR

4 11-15 I5 Programmer code from
ENCODE. HDR

5 16-21 I6 Date of run (YYMMDD)

6 22-23 12 Computer code from
ENCODE, HDR:
= 1, any IBM S/360
2, any PDP
3, IBM S/360-75
4, IBM S/360-75(Cl)
IBM 5/360-91
6, IBM S$/360-95
7, PDP-11/70

7 24 ' Al Interactive flagE
. . = X, interactive
= blank, not interactive

8 25-28 Il Run purpose from
ENCODE. HDR:
= 1, unit test
2, system test
benchmark test
4, maintenance or
utility
= 5, compile, assembly,
or link
= 6, debug run
= 7, other
= blank, no response

L T BN B BN |
v
-

nuN
w
-

9 29-30 12 Number of components
10 31-45 513 Component codes from CIF
11 46 Al First-run indicator:

= X, first run
= blank, not first run

A-63
8070



Item Location Format Description

—
N

47 Al Run met objectives:
= Y, yes
= N, no
= blank, no response

13 48-51 4Al Run results (up to 4
responses, from
ENCODE, HDR) ¢
= 1, good run
2, submit error
3, JCL error
4, other setup error
5, hardware error
software error
7, compile errcr
8, link error
9, execution error
A, user-generated mes-
sage
= B, ran to completion
= blank, no response

14 52 2l Comment indicator:
. = Y, yes
* ’N’ no

15 53 Il Status flag:
= 1, unchecked
= 2, hand checked
= 3, verified by applica-
tion

(B B BN BN BN BN N BN
o
-

Primary key: Form and sequence number (bytes 1 through 8)

8070



A.l4 ACCOUNTING INFORMATION (ACC) FILE

Each record contains totals for a particular 4-hour block of
wallclock time.

Item

1

10

11

12

13

14

8070

Location

1-2

11-13

14-16

17-19
20~-22

24-28

29-33

34-36

37-39

40

41-45

S

Yy
"
3
o
o

I3

I3

I3
I3

Il

F5.3

F5.3

I3

I3

Il

F5.3

Description

Project code from
ENCODE, HDR

Date (YYMMDD)

Time block (4-hour
block) 0, 4, 8, 12,
16, or 20 hours from
start of day

TSO foreground com-~
puter runs

TSO background com-
puter runs

RJE computer runs

Card reader cqmnputer
runs

* “PRIMARY COMPUTER

Computer code
from ENCODE.HDR

Total CPU time (in
thousandths of

hours)

Total I/0 time (in
thousandths of
hours)

Total number of
computer runs

Number of runs ex-
cluding condition
code 0000 or S00C

SECONDARY COMPUTER

Computer code
from ENCODE.HDR

Total CPU time (in
thousandths of
hours)



Item Location Format Description

46-50 F5.3 Total I/0 time (in
thousandths of
hours)

[
(%1

l6 51-53 I3 Number of computer
runs

17 54-56 13 Number or computer
runs excluding
condition code 0000
or S00C

18 57 11 Status flag:
= 1, unchecked
= 2, hand checked
= 3, verified by ap-
plication

19 58-67 AlO Spares

Primary key: Date and =ime block (bytes 3 through 10)

A-66
8070



A.15 COMMENT (CMT) FILE

Item Loca: ion Format . Description
1 l-6 A6 Form number
(e.g., D00633)
7-8 I2 Sequence number
3 9 Al Comment type:

= C, comment

= D, description
= R, reason

= U, useful item

4 10 Il Record continuation number
of this comment
) 11-12 12 Project code from
ENCODE. HDR
6 13 Al Comment is continued:
= Y, yes
= N, ho
7 14-)03 A90 Text
8 104 Il Status flag:

= 1, unchecked

= 2, hand checked

= 3, verified by applica-
tion

Primary key: Form number + seguence number + comment type +
record number (bytes 1 through 10)

A-67



A.16
Item

1

10
11

12
13
14
15

leé

17

18

8070

COMPONENT INFORMATION FILE (CIF)

Location

1-2

3-10

11-13
14-15
16-17

18-19

20

. 21-24

25-28

29-31
32-34

35-37
3g-41
42-45
46-48

49-51

52-54

55-57

Format

I2

A8

I3
12
I2

I2

Il

I4

I4

I4
I3

I3
I4
I4
I3

I3

13

I3

A-68

Description

Project code from
ENCODE, HDR

Component name
(e.q., TPNAML)
Component code
PANVALET level number

Module function from
ENCODE ., HDR

Subsystem function from
ENCODE. HDR

Origin from ENCODE.HDR:

= 1, new code

= 2, extensively modified
old code

= 3, slightly modified old
code

= 4, exact copy of old code

Number of executable
source code statements

Number of lines of code
with comments

Number of comment lines

Number of unique operators
(operators and operands
are Halstead's measures
(Reference 4))

Number of unique operands
Total number of operators
Total number of operands

Number of input and output
variables from module

Number of decisions
(McCabe's measure (Refer-
ence 8))

Number of FUNCTION refer-
ences

Number of I/O statements



Item Location Format Description

19 58-60 I3 Number of assignment
statements

20 61-63 I3 ‘Jyumoer of subroutine CALL
statements

21 64-66 13 Number of FORMAT statements

22 67 Il Status flag:

= 1, unchecked

= 2, hand checked

= 3, verified by applica-
tion

23 68-80 Al3 Spares

Primary key: Component name (bytes 3 through 10)
Secondary key: Component name prefix (bytes 3 and 4)
Tertiary key: Component code (bytes 11 through 13)

A-69
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A.17
Item

1

)

Primary key:

8070

GROWTH HISTORY (HIS) FILE

Location Format
1-2 I2
3-8 I6
9-14 I6

15-17 13
18-23 16
24 Il
25=29 AS

A-70

Description

Project code from
ENCODE., HDR

Date (YYMMDD)

Number of lines of code
with comments to date

Number of modules to date
Number of changes to date

Status flag:

= 1, unchecked

= 2, hand checked

= 3, verified by applica-
tion

Spares

Date (bytes 3 through 8)



A.18 SOURCE ANALYZER PROGRAM (SAP) OUTPUT FILE

This is a single sequential file.

Item wocation Format Description
1 1-8 A8 Project name
(e.g., MAGBIAS)
2 9-16 A8 Module name
3 17-19 I3 Number of parameters passed
in calling sequence
4 20-22 13 Number of comment lines
5 23-26 14 Number of exe~utable
stalements
6 27-28 I2 Number of I/0 statements
7 29-32 14 Number of lines with com-
ments
8 33-35 13 Number of unique operators
9 36-33 13 Number of unique operands
10 39-42 I4 Total number of operators
11 4346 14 Total number of operands
12 47-49 13 Number of IF and .IF
statements
13 50-52 13 Number of decisions
14 53-55 I3 Number of input and output
variables to module
15 56-58 I3 Number of COMMON area
variables
16 59-60 I2 Number of DO and DOWHILE
statements
17 61-63 I3 Number of FUNCTION refer-
ences
18 64-66 I3 Number of structured
statements
19 67-69 I3 Number of variables passed
out
20 70-72 13 Number of assignment
statements
21 73=-75 I3 Number of subroutine CALL
statements
22 76-78 I3 Ni'mber of FORMAT statements
A-71

8070



A.19 TRANSACTION FILES

The Transaction Files are sequential disk backup files that
contain records of all updates made to the corresponding
data base files, as fcllows:

Transactiorn File Corresponding Data Base File
TRANS ,CRF Change Report Form Files
TRANS.CSR Component Status Report Files
TRANS.CSF Component Summary Form Files
TRANS . RSF Resource Summary Form Files
TRANS . RAF Run Analysis Form Files
TRANS.CIF Component Information Filies
TRANS.HIS Growth History Files

Each file has a format similar to its corresponding data
base file. The first byte indicates whether the record has
been added, changed, or deleted (A, C, or D). Bytes 2
through 7 contain the date (YYMMDD) the record was ac-
cessed., Bytes 8 through 13 are spares, Bytes 14 through
the end of the record contain the record as stored on the
corresponding data base file.

For example, the CRF Files have a record length of

101 bytes. The CRF Transaction File has a record length of
101 + 13 = 114 bytes. All additions, changes, and deletions
of records on any of the CRF Files by DBAM are recorded on a
single CRF Transaction File, which has the same record for-
mat except that byte 1 will be an A, C, or D; bytes 2

through 7 contain the date; and bytes 8 through 13 are blank.

8070



APPENDIX B - SAMPLE DATA COLLECTION FORMS

The forms reproduced here are used by the SEL at the Goddard
Space Flight Center to collect data on development proj-
ects. The terms used in these forms are defined in Sec-
tion B.2.

B.1 SAMPLE DATA COLLECTION FORMS AND INSTRUCTIONS

This section contains sample data collection forms and
instructions for their use, The instructions precede the
forms, The following forms are included:

1. General Project Summary (GPS)
2. Resource Summary Form (RSF)
3. Component Summary Ferm (CSF)
4. Component Status Report (CSR)
5 Run Analysis Form (RAF)

6. Change Report Form (CRF) and Attitude Maintenance
Change Report (ATM)

8070



ORIGINAL PAGE IS
OF POOR QUALITY

INSTRUCTIONS FOR COMPLETING THE GENERAL
PROJECT SUMMARY - FORM 580-1 (2/7"!

This form is used to classify the project and will be used i1 conjunction with the other
reporting forms 10 messure the esiimated versic actual development progress. 1t should de
filled out by the project manager at the beginning of the project, at each major milestone,
and st the end. Numbers and dates used at the initistion of the project are asumed to be
estimated; intermediate reports should change estimates to actuals (if known) and update
estimates. The final report should accurately describe the system development life cycle.

A. PROJECT DESCRIPTION
Description. Give an overview of the project.
Inputa. Specifications and requirements (etc.) of project. Give the format of these.
Requirements. How requirements are established and changed.

Products Developed. List all items developed for the project (.3, operational system,
testing system, simulator, etc.).

Products Delivered. List all items required to be delivered (e.g.. source of the oper-
ational system, object code of the operationsl system, design documents, etc.).
B. RESOURCES
Target Computer System. Sy .em for which soltware was developed.
Development Computer System. System on which software was developed.

Constraints. List any size or time constraints for the finished product. Do you antici
pate any problems in meeting these constraints’

Useful ltems From Similer Projects:
1, List previous projects, which will contribute various aspects to this project.

2. For each project, give the percent of the current project it makes up in each
of the 3 listed aspects,

3. For each of the 3 listed aspects (specification, design, code) check what level
of modifications are necessary.
C. TIME .
Stast Date. First date of work, including design and modification of the specifications.
End Date. Delivery date.
Estimated Lifetime. Estimate the operational life of the system.

Mission Date. Scheduled operation date of the system (write unknown if not known or
undecided yet on any of thess dates). Date project must be operational.

Confidence Level. Give the percent probability you think the end date is realistic,
(¢.8., 100% means certain delivery on that date, 0% means no chance ot delivery.)



F.

ORIGINAL PAGE IS
OF POOR QUALITY

COST

Cost. Total amount of money the project costs, including both contract and in=ilouse
costs.

Maximum Available. Maximum amount available, independent of what estimated cost
i 8

Confidence Level. Rate percent reliability in cost estimate.
How Determined. At initiation how is it estimated, at completion how is it calculated,

Personnel. Give the number of full time equivalent persons required at inception of the
project, 1,3 of the way into the project, 2,3 of the way into the project, at the com-
pletion of the project.

Total Person Months. Give the total number of months that tull time equivalent per.
sonnel (managers, Jesigners. programmers, keypunchers, editors, secretaries. ete.) are
Jssigned to the project. Do not include all overhead items such as vacation and sick
leave,

Computer Time. Give the total number of hours on all systems normalized to one
mactune (e.g., the 18> 360,75) and name the machine.

SIZE

Size of the System. Include the total amount of machine space needed for all insteue.
tons generated 0n the project plus the space for Jata. library routines te.y.. FORTRAN
1 O packay2) and osher code already available. Break down size into data space and
1A3tEUCLION SPave.

Contidence Level. Rate percent reliability in size estimates,

Total Number of Source Statements. Give the number of FORTRAN, ALC, or any
other language instructions generated specifically for this project.

Structure of System. Give overall structure of system, Is it a single load module. is it
an overlay structure. or is it a set of independent progrums? For overlay and separate .
programs, give the numbe: and average size of sach.

Define Your Concept of a Module. Give the criteria you are using to divide the soft-
wure into modules.

Estimated Number of Modules. Include only the number of new modules to be written,

Range in Module Size. Give the number of instructions in the minimum, maximum and
average module and the linguage in which they are written as a retference.

Number of Different 1/O Formats Used. Give the number of distinct external data sets
that are required tor the system including card reader, printer, graphics device, and
temporary tiles,

COMPUTER ACCESS
A libraran is 3 person who can be used to pertorm any of the clerical functions associ-

ated with programming. including those given on the chart. Check the appropriate boxes
for those persons who have access to the computer to perform the given tunctions. Give the
percentage of tune spent by each in batch and interactive access to the computer.

B-3



ORIGINAL PAGE 13
OF POOR QUALITY

G. TECHNIQUES EMPLOYED

For “level,” specify to what level of detail in the finished project the technique is used,
(e.8., subroutine, module, segments of 1000 lines, top level, etc.)

Specifications

Functional = Components are described as a set of functions, each component
performing 3 certain action.

:g&dml « Components are specified in some algorithmic manner (e.g., using 3

English - Components ars specified using an English Language prose statement of
the problem.

Formsl = Some other formal system is used to sperify the components.
Design and Development

Top Down = The impiementation of the system one level at a time, with the current
level ard expansion of the yet tc be defined subroutines at the provious higher level.

Bottom Up = The implementation of the system starting with the lowest level row
tines and proceeding one level at a time to the nigher level routines,

Iterative Eahancement - The implementation 2f successive implementations, each
producing 3 usable subset of the final product until the entire system is fully
developed,

Hardest First - The implementation of the most difficult aspects of the system first,
Orher = Descnibe the strategy used if it is not a combination of any of the above.
Norne Specified « No particular strategy has been specifled.

Coding. The final encoding of the implementation in an executable programming
languase.

Structured Code With Simulsted Constructs - The language does not support struc
tured control structures (e.g.. FORTRAN) but they are simulated with the existing
ungmlig: please state the structured control structures you are using (e.g., WHILE,

Structured Control Constructs ~ The language supports structured control struc-
tures (e.5., 3 FORTRAN preprocessor) please list structures you are using.

Other Standard - Describe any other standurd you are using,
None Specified = No particular strategy has been specified.
Validation/Verification. Testing: execution of the system, vis a set of test cases.

Top Down = Stubs or dummy procedures are written to handle the yet to be imple-
mented Jspects of the system and testing begins with the top level routines and
proceeds as new levels are added to the system.

Bottom Up = Check out of a module at a time using test drivers and starting ar >ite
bottom level modules first.



ORIGINAL PAGE IS
OF POOR QUALITY

Structure Driven = Using structuse of program 1o Jetermine test date (.., every
statement of program executed as least once),

Spevitication Driven « Using specifications of program to Jetermine test data (..,
all put. output relationships hold tor 3 set of test Jata),

Other - Desenbe any other strategy you are using.
None Specified = NO testing strategy las been specified.

Validationi Verification. Inspection: visual examination of the code or design.
Code Reading « Visual inspection of the code or Jesign by other prograinmers.

Walk Tivoughs = Formal meeting sessions for the review of code and Jesign by the
various members ol the project, for technical rather than mansgement purposes.

Proots = Formal proofs of the design or vode, please specily the techmiques used,
€., 3xiomatic, predicate transtorms, functional, ete,

None Specitied = No inspection techmques have been specitied.
There 15 ome spave given (o permit the further explanation of 3ny of the strategies that
may be used.
Hy FORMAL NOTATIONS USED AT VARIOUS LEVELS AND PHASES

Give the phases fe.g.. Jesign. unplementation, testing, ete.) and tevels (subroutine,
module, segments o 1000 lines, top level, ¢te.) 3t which any type of formalism (lowchart,
POL. ete.) will be used in the development of the system,

1. AUTOMATED TOOLS USED

Name all sutomated tools used, including sutomated versions of the formalisms given
above and compilers for the prugramming languages used, and at which phase and at what
level they dre used, Include any products that may be developed as part ot this project
(¢.3., simulator).

J.  ORGANIZATION

Describe how the personnel are subdivided with respect to responsibilities into teams
or groups, gving titles, brief job descriptions. the number of people satislying that title and
their names and orgamzational atfiliations if known.

K. STANDARDS
Lust all standards used, whether they are required or optional, and the title of the
documont desenbing the standard.

L MILESTONES

Give the phase at which management may check on progress of the development of the
system (4., specification, design, implementation of version |, etc.). State also the Jate at
wiich it should take piace tat completion of the project), how it is to be determined that the
intlestone was reached, who will be responsible lor reviewing the progress at that point and
what the review procedure will be.  Also pive the resources used since the last milestone, For

B=-5
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aizs of system give the current size of the system at that milestons. Each milestone has 2
confidence levels, one for time estimates and one for resource expenditures. For estimated
future milestone, the first confidence levei for the probability of reaching the milestone at
that date. The second is for the sccuracy of the resources used. For past milestones, the
first confidence levsl is normally 100% (sctus! date) while the second is an estimate on the
sccuracy of the accounting system.

M. DOCUMENTATION

For each time of documentation developed, state the type of documentstion, its purposs,
the date it should be completed, its size and list any tools used in its production. CAt the
beginmng of the project thess should be estimates, st the end of the project, they should be
accurate flgures.)

N. PROBLEMS

Give the theee most difficult probleins you expect 20 encounter managing this project.
Please be as specific as pussible.

0. QUALITY ASSURANCE

A bT;. what do you attribute your confidencs in the completed system. Be as specific s
possi
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GENERAL PROJECT SUMMARY
PROJECT N/ M DATS
A PROJECTY DESCRIPYION
Omeripsion
Form of input
Requirements
Aodusts Oevaleped
Produets Osliveras
8. AISOUNCES
Yorget Computer Symoms Dovelopment Compuner Syvioms
Caiisusinty: Exssution Time Slae
Other -
Any Probisms in Mesting Convtraims?
Useful itoms from Similer M'._ﬂ- =
iestion Migh Cod
oot - s ]
% | Mojer | Minar { Nono | % | Moier | Minsr | Nens | % | Mejor
L ]
| i w
| \ i * 1 | | i
C TiMe
Biart 0010 e 600 0010 o Etimntnd LM e MION D010 e
Confidense Lovel
D. Cont
How Cont Dotormines
Pasennsl:  Inseptien 1 Wy 2R3 Way COMPIRtING e
Toni Persan Menthe
Other Corts. Computer Time (o) Ooeumemation §
L 82
Size of Syntem Words .. Dot Wetds ... Intirustions
Maximum Spsee Availode e Words, Contidenss Lovel e
Tetsl Number of Soures Statements: FORTRAN ALC
Other ( )
Suuature of System (Cheek One):
— Sirgle Overlay
- Overisy Strusture (Number of Overiays Avg. 8ire )
- |ndependent Programs (Numbar of Pregrams Avg. 8ize )
Oetine Your Concept of o Madule
Numiier of Madules Roange in Modwie $i28! MR e MO e AV

Number af Differsnt (/O Fermats
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COMPUTER ACCESS (Choul AN That Apply, Whe Hee Assun %0 Wiwt.)

{

Libresien

Progrommer

-'Tﬁmuunlounﬁ

 Keying in Updete of Seuree Code

indlusion st Code inte Syrtem

Supmitting Compuistions

Maduis Tarting

Imepaton Teting

. Utility Rume (Tope Boskug, 8t6.)

Give Persomages for Types of Acssss:

L

‘% Beteh

1% interastrve

1
"

TECHNIQUES EMPLOYED (Chask /it Thae Apply and Give Level ot Whieh Used.)

Soentisuen: Leve L )
TFunstional | Procsdural ]
Eneinn i 1 ! Pormail ;
Ontgn:
‘Top Dewn . ! Sectem Uy 1
Neawe Gsnanes |, i Herdeot Firmt |
+ Other: : R ne Used ! -
Oevelopment:
+ Top Dewn T Bettem Us 1l j |
twstive Enhenes ! Hordont First i i \
1Other: | ’ Nene Uses | [ —
Coding:
- Simuisting Canswuet i Suverwred Code
, Other: ! |
Validstion/Varitition: Taming —
1 Top Dewn (Btubs) | | Settom Us {Orivnt)
. Other: | Socoifisation Oriven
: Strusture Driven v Nene J
Validatign/Varifiation: inepestion
[Code Auasing Werk Thiough —
I Prans, Nene |
FORMALISMS USED
Usad Lovel 1 Phans |
oL \ ;
L) »
Flowaharts ! .
Tndling Diag. (Tree N} !
—ios : !
Funstions :
, Qthore i .
: Other: | J
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L AUTOMATED TOOLS USED

Nome Phaves in Which Used [P=]
___
_J
4 ORGANIZATION
How are the Persennsel Orgenited:
Pojost Parsonnel:
Tide Job Dmwigtion Number Homes arl Attiiiations (N Kaown)
—
{
]
. STANDARDS
Type Optiomel Roguires s v
Title of Dosument
Tite of Oosument
Tyme [T RN | | FE———
Tite of Uwsumem .
Type Optioml Rogquiced
Tiste of Decumem
Tyse (° L Je— )
Tive of Dosumem
Type [T e—— ]
Tite of Deoument
Type Optisrnl ROQUirst emmmamass
Titlo of Oreument
Type Optiens! Required
Title of Dosument

8001 (2/77) Cominustaen
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, & MILESTONES

Pase Gotimates Oote Contidenss Love mcermunenes
How Detwrmined
Asviowers
' Neporting Prosssure
' Aesures Expentitures: Cont Pursen Memthe ... Compiter Time LY
5500 SYRIM . CONIGONED LV s

Phose Setimated Dave (YT Y T —
How Dotermuned

Arrionen

Resorting Prossdue

Auowee Expongituse: Cont 00900 MOMNS . Compitor Yime hes.
B0 o BV . CONIIEONE8 LV e

Phase Enimated Oste [0 Y U p—

How Dol mned

Awviewers

Reporsing Pressduse

Aeourse Expensitwres: Com PEOn MOMMS e COMPULE Time hes
550 o SYNOM e CONHE0M00 LIV s

Pase rtimated Dove [T 0T TL N T J——
How Dotorminad
Reviewers
Reporting Proeudure
Resmwee Exponditwres: Cont Perten Menthe Compinm Time ]9
Size of Syntom Cantidonss Lovel
Prote Batimeted Date Cantidenes Lovel mcammmn
How Detormined
Reviewers
' Regporting Messswe
: Ruswes Exponditwra: Cont Puson Menths Computer Time .
! Sl Sywom . Conlidonss Love) e
: Mase inimated Dove Conlidonse LoVel e
: How Determings
' Reviewans
‘ Reperting Procedure

i Resswes Enpondiowes: Comt Porsen VoAt . Compiner Time s,

Mo \ Enimored Oote Contidones Lovel e
How Detormunes
: Awviewers
Aspernng Presstre
Rusowree Enpenditwes: Cost Person Momtne

Sisn of SN .  Contidense Lovel

Computer Time s

Mhase Gstimated Date Contidense Level e
Hew Detormined
R ot
. Reporting Preesdure
Anewes Exponditwras: Com Porsen Mentt . Computer Time hes.
Size of System Confidense Lovtl e

V861 12777) Cominuition
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M DOCUMENTATION

.
1.

[ ]
Sute the three mest ditfleult problems you expest te enssunter in eampleting the prejet. (1 ® mest dittieult)

Type Prpese
Sstimated Dete Gatimaced Sise Yool U
Tvpe L )
Estimates Date Etimated Size Tools Uses
Tyse Purpess
Enimated Dete Estimated Size Tools Used
Yype Pupese
Entimeted Dote Estimated Size Yool Used
Type Purpase
Enimeted Date Setimated Size Tosks Used
Tyse Purpese
Estimated Dete atimeted Size Took Usad
Tyne Purpers
Estimeted Dete Entimetedl Size Tools Used
N. PROBLEMS

QUALITY ASSURANCE

1.

State the three mast impsrtant sspeets of the dasign, develapment and tasting of Lhe system te wiieh you steributc your
sonfidencs in the completed system. (1 = mest important)

PERSON FILLING OUT FORM

3801 (2/77) Continuation
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INSTRUCTIONS FOR COMPLETING THE RESOURCE SUMMARY

This form keeps track of the project costs on 8 weekly bans, it shouid be filled out by the project manager every weex of the
project durstion,
PROJRCT, Give wroject name.
OATE. List cate form turned in.
NAME. Name of project manager.
WEEK OF, List cate of sach successive Fricay,
MANPOWER. List ail personnel on the project on separate lines. Give the numbar of hours ssch spent that week 4n the project.

% OF MANAGEMENT, Add the % of time this person spent managing the project during this reporting period, A new form should be
used if this % changes.

COMPUTER USAGE. List ail machines used on the project. For sach machine give the aumber of runs during each wek and the
amount of computer time used.

OTHER. List any other charges to the project,
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RESOURCE SUMMARY

PROJECT DATE
NAME
WEEK OF: ]
*
MANPOWER (HOURS) ] l MGMT.
i 1 '

[N R

i . I
v . | ‘ '
l ! '
|COMPUTER USAGE : | ' '

{INO. AUNS/HOURS CHARGED) .

!
L

— e e

OTHER CHANGES TO PROJECT

180=-3 (4/7TH)
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INSTRUCTIONS FOR COMPLETING THE COMPONENT SUIAMARY

This form s used to keep track of the compunents of 8 system. A COMDONENt 14 3 Diece of the system dentified by nama or
COMmOan fuNCion (0.9, 40 eNLTY 1 & Tree chart Or Basshing Giagram for the syStem at any POING in time, o7 a thired tection ot Jatd wch
a0 4 COMMON block), With the intormation on this torm combened with the information on the Component Status Report, the truc:
ture and status 0f the syatem Jnd ts Jessiopment can be «d

This torm ihould be tilied out tor each companent at the time thet the component s defined, 3t the time it 14 completed. and at
MY POINT N LIME Whan & Major Mmodfication 10 the ponent ¢ made. 1t shoukd be f:1led out by the person responaibie tor the cum:
ponent.

PAOJECY. Give project name.

OATE, Give date form tilied aut.

NAME OF COMPONENT. Give namae (up to 8 charactens) by wiich the component will be referred 1o in othet forms,
BAIEF DESCRIPTION. State tunction of component.

TYPE OF SOFYWARE, Check 3l clasnitications that apply. All common blocks are separste components,

STATUS OF COMPONENT. Chack whether this is o new 00 , whether it 18 & COMBORINT UNTET deveiopment (0 ¢., 8 Mevious
component wnmary has siresdy been submisted), or whether the D t 18 nOwW Dlete.

A. CODE SPECIFICATIONS. Give the form of design for thus component, snd tell t0 what level of detai) the specifications sre given,

Funetionsl~Components are descrided 2 8 vet of t '8, #3CH COMPONeNt perfOrming a certain action,
[Y -

Procedural~Components are 1pecified 10 0me algorithmic manner (6.5, using » POL).

English=Components are ipecitied uning an English Language prose 1taterient of the prodblem,

Fermai=Some other formal system is used 10 1pecity the components.

Rajative 10 the one developing the PO , rate the precision of the specifications. Very precise mesns that no sdditionsl analysi
On the problem 18 needed, Precise Means thet Only 888y OF trivial idest have to be developed, and imprecite means that much work still
remaing In developing this component and its DasIC struature.

8. INTERFACKS

Give the relative position of this companent i the system, Give the numbder and list the names of 8l components that cail this
component, and are cailed by this component. Also, give the names af any comMponents or other items this component shares with
other components (e.g., COMMON nlacks, enternai data). The components directly descended from this component refers to the tree
chart cf the system. if the interfaces are not yet complete, chack "Nat Fuily Specitied”.

C. PROCRAMMING LANGUAGRS

List languages (Or asssembiy 1anguages) to be used to implemant this component, It more then one, list percentages of each {In
lines of source cade), it there are any constraints on the component {e.9., Size, execution time) tist them, Also give estimated uze of
firished component in terms of 10urce statements, (s1iMate 128 with comments and withcut comments) and resulting mactine ian-
Quages (including data aress, bt not COMMON blocks),

Usetul items From Simular Projects

1 List previous components and projects wirich contribute verious aspects to this component,

2. For each such camponent, give the percent of each of the three listed sspects it makes up (0.9, 3 companent may be 50% of
denign ) ut ondy 28% of ¢ de due to changed intertaces, #tc.),

3 For sach of the three list:. mpects, check what level of modifications are nacessary.
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0. COMPLEXITY

Rate your lwlief in the compiexity of the implementation  Also spproximate the number (by %) of stsignr 1nt tvpe statements
(input statements are inciuded), #nd control statements (those t1a8 siter the flow of control. ¢.9., IF, CALL. GOTO). The sum of these
two may not be 100% (e.g., CONTINUE, DIMENSION and REAL stataments will not be counted). 1/Q snd declarations shouid be
tisted a0 other.
£. RESOURCES TO IMPLEMENT

Far each of the three linted phases (Design, Code, Test), estimate comouter runs, time needed, hours to implemant, and esti-
mated completion date. |t not known, or N0 estimate can be given, write “‘unknown’’.

F. ORIGIN OF COMPONENT

11 this component is independent of sny other component of the system (e.g., is & low level maomm which 18 denigned first, or
is the root node of the tree chart) then check yes, otherwise check no,

it no is checked, then explain why the component wes adged. {Usually only one resson will be checked, aithough more may be
checked, if sppropristel.

A lower level slaboration of 3 higher level component means that an existing Somponent was expanded to include new compo
nents (e.9., expanding tree chart). List the higher level component time.

Added 8 8 driver or interfase means that 8 c2iiing program was added to call existing components. List these called components.
A redasign of an existing component mesns that nsw capebilities were sdded to an airssdy existiiig component. Write its name.
A renaming of un older component. Give the old name.

A regreuping of existing matsrial mesns that several components were redesignad with a new campanent resulting from this re-
design. Give the old component names.

Tyee of sdeition. Why was this component added to the tystem st this ime? Check the sppropriam resson. (Normally, onty
one should be checked, sithough ™are can be if sppropriste.)

G. ADDITIONAL COMMENTS, Ada sty other comments that will halp explain the purpose, design, and compiexity of this com»
ponent.

H. PERSON RESPONSIBLE. Include name of person msponsible for implementing component.
I. PERSON FILLING OUT FORM. Give name of person filling cut form. This normally is the same name as in N,
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COMPONENT SUMMARY

PROJECT DATE

NAME OF COMPONENT CREATION DATE e
BAIEF DESCRIPTION

STATUS OF COMPONENT  NEW — UNOER OEVEL COMPLETED e
TYPE OF SOFTWARE {Check All That Aoply)
e /0 PrOCOMING e SysteTs Related
— YPOvT T T s OATA/COMMON Block
—0gi¢ Controt e OtHEY
. CODE SPECIFICATIONS (Chack Ali That Appiv)
LEVEL OF OETAIL |
FORM OF DESIGN
Component Suscomponent .‘m I St 1 Other |
1 B |
| Functionsl i i i
, Procecural | | |
i English i ! H |
“Formal ; i ) . ;
Other { ) | G | | | ]
Precision of Code Soecification Very Precise Pracise Imprecise
. INTERFACES .
Number Components Called Names
Neot Fully Specified e
Mumber Calling This Component Mames
: Not Fully Specified
Number Shared items Names
Not Fully $Soecified . e
Number of Components Directiy Descended from This Component Namas - c—

Not Fully Specifiet eamee

. PROGRAMMING LANGUAGES )
Languages Uwa and Percentages { ) { )
CONSTRAINT PROSLEM EXPECTED:

Constraint Component Mests
Present Constraint
Memory Space
Exscution Time }
Other | ) | | i
Size: Source Statements (Including C nts) Machine 8ytes
Source Statements (Not Including Comments)  cceamm——
Jseful items From Similar Projects
Soacification | Design i Code |
C t 4
ompanen oM 7 TWaior | Minor | None | % [Major | Minor | None | % | Major | Minor | None
‘ ] L J
[ﬁ i | i ‘ | N i ‘ i
i I | ! ! L !
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D COMPLEXITY

Compiexity of Punction Gasy Moderste g
% ARgNMONt SINEMONtS e % Control Statements 5 Other Staterrene, (¢ 3., Dats Ceci. 1/Q)

€. RESOURCES TO IMPLEMENT

J T Aung Computer Time (min) EtHors (hes) : €sc. Complation Cate
T
&u
Test
F is this component independent of the existing components? Yes No
it No, describe reistion of this component to the existing system:
Wnserted 48 & ower levei elaboration of higher level components (namen)
——— 004G 83 8 driver Q¢ interface for existing components (narmes)
w— 3 0C051N (10 30D new canability) of extsting components ‘namaes)
e § TETAMING OF EX1STING COMPONENt {neme)
e ($PFOUDING OF eXISTING Matergl from sgveral cOmponents (nar.ies)
other

Type of Addition:

e $11OF COTPRCTION e IMDrOVEMENt Of L.07 SErViCE .
w—— SlANNEE enRIACEMENT e ULHItY fOP deveiopment purposes only
——— iMplementation of requirements change e OBtiMIZAtION Of tiMe/snBCE/ aCCUTECY
—— (TDrCVEMENt Of Clarity. maintainability, or documantation e $0BDUATION £O environment change

e OthE? (eXDlgin Delow)

G. ADDITIONAL COMMENTS

M. PERSON RESPONSIBLE FOR IMPLEMENTING COMPONENT

I. PERSON FILLING QUT FORM

LV _

$80-3 (6/78)
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INSTRUCTIONS FOR COMPLETING THE COMPONENT STATUS REPOAT

This form is t0 be used 10 aceurately keep track of the developmant of sach cemponent in the system. A Component Summary
Repert should exist for esch component mentioned. The form is to be turned in at the end of ssch week. Meate fill out sither daily

©F 0nce 0Ch week. If daily, then a given component may be listed taveral umes during the course of 8 week. Bor sach component
tist the number of hours 1pent on sach of the tisted activities. This form shouid be filled out by persons working on the project,

PROJECT. Namae of the project,
PROGRAMMER, Name of programmar.
OATS. Oate report turned in. Usuaily the dete of o Priday.

COMPONENT. Name of componant. Either 8 part of the system structure for which there is 8 component summary form, or one of

the foilowing:
JCL. Oeveloping command lsnguage instructions.
Overlay. Developing system overiay structure,
User Guide. User's Guide Documentation,
Sysmm Daserigtion. System Deseription Documentation,
DESIGN
Crente. Writing of 8 component design,

[ ]
Resd. Reading (by pesr) of design t0 loak for errors. (e.9., peer review)

E
Formal Review, Formal mesting of tavers individuals for purpose of expiaining design. Also include time spent in orepsring for

review. All thase attending review should list components giscussed in their own Component Status Report for that week.
CODE/DEVELOPMENT

Cade. Writing exscutable instructions and desk checking program.

Resd. Code resding by peer. Similer to Design Read sbove.

Formal Review. Review of coded components. Similer to ODesign Review sbove.
TESTING

Unit. Unit testing. Test run with test data on single module.

integ. Integration testing of seversl componants.

Review. Raview of testing status.
OTHER, Any other sspect related t0 8 component of the praject not already covered ather than Design, Code Davelopment, Test
(6.9, Documentation of & specific component), List type of activity, and hours 1pent on thet activity. A set of activities has besn
listed for which time mav be charned to the overall project:

Travel. Time spent on official travel relatad to this project, {including trips 10 and from GSFC).

Form. Time spent an filling out reporting formy,

Mestings. Time spent in mestings wnich are not design or code review meetings,

Tesining. Training activities identified for project, '

Ace Test. Acceptance Testing sctivitiet.
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COMPONENT STATUS REPORT

PROJMCT DATE
PROGRAMMER
r

! COMPONENT

DESIGN CODE DEVELOPMENT TESY ‘ OTHER
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INSTRUCTIONS FOR COMPLETING THE COMPUTER PROGRAM RUN ANALYSIS FORM
This form wiil be Used 10 MEMIOr the activities 107 wiieh the COMDUter 18 UIEd I the GOUrse G/ & Project life Cvcie. An entry shouid
be made f0r $3ch COMPULEr runeinciuging il sctivitios performesd when the COMBUTE 18 Used iN 81 INTNNACTIVE MOde.

PROGRAMMER, Write down name of person oreparing computer runs.  This may not nesessarily be the person running the program
{ne., librarian).

PRIJECT. \Vrite down Droject name. Use o d.fferent form for each project,

COMPUTER. Indicate the maching on which thess runs were mede (e, 5/360, POP.11, T8)
DATE. Date torm turned :n,

JOB 1D. Identification of j0b.

AUN DATE, Oate run submitted n format MM-DD (montnday),

INTERACTIVE. Piace an X if the run was wbmitted frem en intersctive termingi.

AUN PURPOSE. Place an X n 4ll Dones that desaribe this run,

Umit Tost. A purpnse of the Tun 18 (@ test Ong OF Mare companents without the rest of the system baing cantigured into the losd
moduls. A run which uses 3 ‘test driver’ would fall into this category,

Svatem Tost.  This run executes # I0ad moduie which contsine all of the currently availble symem in arder 1O tem One OF mare
companents 1n 8 full system configuration,

Benchmark Test. This 19 8 recortification type run. A run tngt has successfully executed in the past 18 now rerun (o verify that
certain capabilitios stiit exist,

Maintenense/Utiity. A purposs of this run 19 10 perform a 'library-type’ tunction. Examples are rung that update sOurce, creste
backups, delete COMDBIENL/CODY dots 1ots,

Compie/Assembly/Link. A purpose of the run i3 10 check for errors in the compile. assemoly ana or link steps. A run which n-
cludes one o7 more of thess steps IMPly 88 & Prerequisite tO & SYItEM EXECULiON wouid NOt fall 1Inta this category.

Oobug Run.  This run was submitted n order to 'rwestigdte & known efror.

Ogher. This cun has 8 purpose which daes not fall into one of the other cateqories, Exampies are runs which access other tystems
1y Order 10 810 1 the desgn, deveiopment and/or testing of the propct under ftudy.

COMPONENTS OF INTEREST. L.st all components impartant to this run (8.g., COMPONAnts DING testMY, cOMaiied cadied erc.)

FINSY RUN. Place an X here if this is the tirst tima any of the listed components Nave Ceen processed By the computer tor the pur-
pase of run specified,

MEETS OBVECTIVES. This 4 & subjective evaluation of whetner the run satisfied your objectives. Runs that terminate n ¢rrors may de
W@usfactory f the oDjeCtive was to 10Cate errors or to test fOr correctness; rung that terminate normally may be unsstistactory Jf the pur.
POSE was 10 locate an error known to e present. Thus this question ts independent of whether the program contained any errors or not.

AUN AESULTS. Check the box that best desoribes the resuits of this run, Normaily only one box 13 checked. sithough more tnan one
may be checked it agprapriate.

Goed Run. Program can tO LrMINSION With nO known errore.
Sotup Errer, Error in cresting progrem deck,
Submit Error. Deck submitted (ncarrectly, resaurces unavailable, kevpunch error, or genersl submission error.
JCL Error, JCL statement incorrect. {JCL cards mistvped should be listed under submit errors.)
Ntnee Setup Error, Such o inutficent spaca o time specified for job step. This shouid not be caused by program error,
Machine Error. Errors outsde of the control of the programmer.
Hardwere Error. Machine maifunction,
Software Error. System crash or system rogram error (e.9., error in FORTRAN compiler).
Program Error.  Error caused Dy the suDmitted program,
Compile Error. The source program containg an aror which is founa by the compiler or assembier,
Link Error. The loader or linkage editor tinds an errar,
Execute Error, System error messages are Qenerated during the execution step, possidly causing an sbena,
User Generated Error. The program terminates 1n 8 programmer generated error message which is N0t & system ereor.

Ran to Comoletion, The program terminated with no error message: however, the resuits sre incorrect sigmitying that tnere 1
something wrong with the program,

COMMENTS. |If you Delieve that your answers tO thess questions do not adeauately characterize this run, you may 3ad any Jdditonai
comments tRat you wish.  Also ute this space to indicate if the run was iost before you had & chance t0 evaiudte resuits.
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ORIGINAL PAGE I8
OF POOR QUALITY

INSTAUCTIONS FOR COMPLETING THE CHANGE REPORT FOAM

This form is ueod L0 keop trask of 8l ehingss Mage 10 8 symem. A change it sy Siterstion 10 the Sesign, desumentation, ¢¢ eede
wnwand for & projoet. Eash change san B thought of 00 8 NP in the Precess 0f transferming 1he 61igingl 101tware design inte o som:
plete warking svetem, The initisl areation of wetions of fresh 00de o7 Gesign is Nt 8 ehange.

One ehange repert farm shouid be filled eut for saeh shangs, Where severdl changes tre made simultanceusly fer different ree-
000 & PN NS form should be Compiated for saeh resien,

NUMBER. A umigue 16entifier per form por day e8nsisting of initisis feliowes By 8 0aUInes numiber, The initiais theuld be thess of
the persen filling out the ferm. The saquenss number sheuid B 8 pOtitive integer ingiasting the number of forms filled eut 10 far dur-
ing the day. Numasr DMWO! indicates the first ferm of the day filled sut by DMW, DMWOZ is the second form that day, ste.
PROJECT NAME. The name of the deveiepment prejeet.

CURRENT DATE. The daw on which an untry is first made on the ferm, even if the ferm is net aampietsd en that day,

SECTION A=IDENTIFICATION
REASON. Explain why the change is Being made.

OESCRIPTION. Oescribe the change that is eing mede. This sheuid net Be on the varisbia nams or bit isvel, but sheuld be wtt:
ciontly sbstrast 50 that the function of the ehanged ¢ode ean e determined, e.4., “the input buffer wes cleared,” rather than “array
buff wes cet te 2ere."”

EFPECY. What compenents (or desuments) are changed? List the names of sl camponents snd desuments medifisd c3 part of the
chante, insiuding versien numbers.

EFPORT: What sdditional compenents (er decuments) were examined in determining what ¢:ange wes needed? L.st all components
and documents that were exumined, but were not sctudily changed, in degiding what change 1o Make, Now 10 Make 1t, and whare 10
meke it. Thig list should not dverled with the list of compenents snd documents actusily changed.

DATHES OF CHANGE. Neoa for change determined on. Give the date on which it was first mlﬁo.a that & change wes needed,
Change started on. Give the date on whish the ehangs was started.
What wes the effort in personstin.e required 10 understand snd implement the change?
Givs the best availeble estimete of the 1etel time needed to understaned what change had to e made and hew to make it, inciud:

ing the impiementatien ti.ne. This should inciuge the time of sl persens inveived in making the change, As an sxampie, if twe peonie
eash worked 6 heurs on the shangs, the spese marked “ane day to 3 davs’’ should be ehecked.

SECTION 8=TYPE OF CHANGE

Chack the ane box thet best deseribes the change. |f nane ef the changs destriptions seem te fir, chack other and give 8 detailed
description of the change in Sestien . If seversl of the dessriptions seem eaually $pprapriate, More than one box May be checked.

Errer Corraation. A change macs to COrrect an errer in previeus werk. if this box is checked Sections C and D of the change report
form should be compieted.

Panned Enhanesment. The insertion of a body of code into & Brogram stub that wes imitisily created as o dummy for testing purposes,
or adding 2apatility 10 0 airesdy existing cOMponent as part of § plsnned Incrementsi development,

implementation of Requiremenss Change. Altering the system to conform to 8 change in requirements impossd by the cuitemer,

Imprevemant of Clarity, Maintainehity, or Dosumentation. Changes mage 10 improve code Guality, sueh 8s improving indentation of
©ode, resequencing iabeit for readability, sdding or updating documentation or correcting literary errors in it, sugoressing redundant
information or replacing muitiply-0ceurring sections of code with procedure calls. Corrections of vielations of programming standards,
snd design \mprovements that shouid have been visibie in tha functionsl specifications of components of the system 47e 0 Be treated
a8 error corractions. Documentation updates made caneomitantly with 8 change should be treated 3¢ & part of that cnange and class:
find with the primary couse of the chenge.

improvament of User Servicss, Curing system develogment, individual programmers mav find that with very little extrs wvork thev can

prov:de the user with additionsl facilities on 100 of the functional regquirements of the system, Such changes #re Classed as .Mprove
ments to user services.
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ORIGINAL PAGE I3
OF POOR QUALITY

Insersion/Delosion of Doiug Code. Changss made to the sregram tens spesifissily 10 pravide sdditions! infermation during (on rung 58
Nt OrTOre eaN Be iseisted.

Oprimine Time/Sases/Assurony. An eptimizetion is 3 Ioaslized s8iurment of the pregram whett MaN BU/BOe it 10 reduse Its xeey:
10N tiMe oF MEMErY 70QUIOMEnts, 87 10 ORLIN reNIN Of Greater NUMETICH B00UIEEY BY TuNINg the Sigerithms used 10 the Ipesitie
oblem Being wiveu.

Adspution @ Enviconment Changs. The “Beundary” of § 10twere svsten iy defined 1o Naiude just N Dregrams whete deveion
ment snd MNTONINes is Being Menitersd 18 At of 1he 18ftware enginewring laberatory oreject. A changs whous Caule lies outsde
this BOUNdary (0.9., if reIBONI0 1O BN GRUTINING SYITem, comMpiler, OF NAEWAre chongs) s r0gerded & $nVHENMENTAIlY Caused.

Wan mare than ene component atfected by the shange? A sompenent i defined 10 e directly invaived in o ehange if it eontaim
SUBIOULings that are shanged and it CONtANE N IWNEEMBENLNTS cONtNing thess subreutings. Check ves if the ehengs directly invelves
More than 0ne cOMPeNemt of the system, N etherwiss, It May De the esse that § shangd te 6Ne KB/UIING/COMPENENnt will require
BMe (uture BULIMENt in other Gampenents (thess COMPENINts May NEL even Nave Been saded vet, o7 their IADTELION MaV B8 post:
pened). in seh esss, the offents of the shangs invaive Mere than ene SeMBsnent evan theugh enly 0ne Mmeduie wes neted &l chingsd
0N this form,

SECTION C-TYPE OF EAROR

Chaolt the ene Bex that Best deseribes the errer, If nene of the errer desariptiens seem te fit, chack ather and give o datuied do
sanption of the errer in Section &

Roguitamonts inserrest or Misintorpreted. Requiraments may Be inearreet (incensistent or smBigUCUS), OF thair Mesning May be Mis:
nterpreted. In either a0se, an errer of this type, if UNEETeeTed sarly, Mav Prepsgate through cesn ang inte cede. Bve:  undetested
until seceptanes 1erting (or Muntensnes), wrers resuiting frem inearress of misintergreted requirements shouid be eiss \HH9 in the re-
QUirements erTor categery.

Punctions) Seeeitiautions inearrest or Misinterpreted, Punctional spesiticationt sre taken te e & specification of 8 component s & Wt
of functions defining the outaut for sny input. Simier 10 reuirements, tpecifications may be either incorrest or minnteroretes. fr-
rors I the SDECITICAtIONS That OCCUr 88 3 resuit of Misunderstandings of requirements sre classified 80 MinInteroreted reguirements emors
and not incorrect specifications. Soecification srrdrs that result from mitungerstangings among those,writing the sdecttications are
cimsified a8 incorrect specitications. Errors in code or design ar dacuments resulting from incorrect o misinterereted spacifications
1hould be clamified in the spesifications sror category.

Oevign Brrer invelving Seversl Components. A design desision is & choice of e*wnizstion of 8 GEMBONINt INte subcompenents, in-
ciuding the specification af 11y interfaces smaeng the iubsompenents. A design errer is o design desision that resuits in one of the fol.
fowing:

@ interfaces that contain insutfisient, unnecessary, or redundant information;

@ 3t of subtompsnents that ¢ net satisfy the soesificstions of the campenent (i.e., One or Me:* of the suboompenents de
not have the cepsbilities needed 0 watisly the use intended fer thy camponent).

Note that 3 dosign ermer may result from insorrest o misinterpreted requirements o specifieatisns, In sugh cases, the ercor
wnouid net be clsestied s 8 design errer, DUt 88 8 requiraments of 1pesificstion ervor,

Lrrer in the Oesign o Implomentation of & Single Compenent. Ment simple, localized programming mistakes fall into this category, It
corbang thage cases where tha orgenization of the sysem into sompenents and their interfaces is correet, but 8 oarticulsr compenent
4088 20t behtave sco0rding 10 its intended use (i.e., does NOt comamnond 10 its specitication). This ma, oecur Decsuse the sigorithm
uted i dusigning the component is ingarrect, or becauss the implementation of the aigorithm is incorreet. If the algorithm Nas & writ.
won spesification prior to code generation, snd the specification is incorreet or Misinterprated, the error is not clasufied a8 8 denign or
implementation error, Dut a8 3 specificstion errar, If the erronecus sigorithm has no written sdec:fication, or if the implementation of
the Sigorithm has errors net attributabie to sny other category, then the error is classified as on error in the design Or imMplementation
of 8 single component,

Mirunderstanding of Externsl Envirenment, Exeept Languogs. Check this box if the error resulted from mistaken sssumptions about
e hardware or software environment in which the program operatss (i.e,, that 1oftwars outside the “boundary”’ of the groject~1ee
"adeptation 10 environment change” in Section Bl Inciudes here are mistaken Msumptions aDOUT NOW the 0DErELING SySteM works,
300Ut how the haraware is controiled, sbeut response of P ripharals 1o various LOommands, 4abOut the operation of the ilbrary system,
about tha intertace 10 specisl display horchwara or safesere, ate,

Crror in Use of Programming Language/Comailer. Error in the use of the language/campiier are those errors shat resuit from some

musunderstanding of how the compiier works, now the [snguage provided run-timme 1uAOCH SyStem OPerates, or some misunderstanding
of particuiar langusge features. Not inciuded in this category are clerical errors (a.¢., tyPos) that (ead 20 compiiation errors,
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ORIGINAL PAGE '
OF POOR QUAI Y

Clovionl Brear. Corital 07073 010 thete orrers that oscut 1 the Mmeshanicsl traniation of In tem fram one format te anather (e.9., one
SOEIng A0t 10 anether), o 1r8m 0N Medium 10 enather (0.4, 104ing 1heets 10 Sirds). No INterpretation of seMEMIC transistion 1 in:
veiver in jueh & preces.

POR OESIGN ON IMPLEMENTATION ERROAS ONLY

This sestion sheui@ e filled out enly if the errer wes & deign errer, inveiving saversl compenents, o if it wee on errer it the do
g o7 implamentation of 3 singie compenent, Errers that eesur 10 the design of § syrtem, Wily M, set of compenents, or single
COMPOnent, o7 In the IMBIEMENtItien of & HNgls COMBENINt, May DO 68iegerited 10 6ne of twe ways. Kither there wes an ervar in the
use Of Gata, OF there was an errer in the funetien of » cOMPEnent (IWEh 80 on HPErItIIE OF COMBULILIONA OFTOF rERUILING iN DrOgram
BERVIOr net Correspending 1o the intended uie of the srogram), Deta use errors an Be Charsetenizeg 88 BITNEr INCEITECT vaiues for
date 1tems OF IMEroner MEUMBLIONS SB0UL the StrUBTUTE of GaTE IteMms (0.9, STBY 11200 OF GiMmensions, o e1dering of items in 3 i),
Ervers invalving the functien of 3 cOMpanent inelude SENtrol snE SEMBULILIONS EITENY, SURK 38 INCETEES 1OUENEING of Ttatements,
OMItIed s1aMMents (where suh are NSt CIenicHl 871078), /1 Dragerly SoMPputed (xIrestans, OmMitied coBaBilitias of the componentis), ste.

SECTION O=-VALIDATION AND REPAIN
What ware the astivities used %0 volidiate the progrem, 10 ¢eteet the errer, and find 18 esute?

The surpese of this cention is 30 ¢:000ver ROw it beaama knawn that on errer sxisting and hew the Suse of the errer was deter:
mined. A chack should Be gut in the first saiumn for eash methad used for validating the sempenent(s) where the errer was feund. A
check sheuld be put in the 1eeend column an the 1aMe 1ine 50 the Mmethod By wiich the symptems of this particuler error was first
noted. The third snd fourth columne refer 10 BETivitios Used 10 1ing the CUNE Of the er10r, ENCE It WS KNOWN that the srrer existed.

In the third coiumn, gheck S techniques Uied in trying 10 find the couse of the error, 1N the Caurth selumn, check thete technigues
that vieided the information needed 10 find the causs. In 10me cased, WWEH a8 10Me ervers found Dy COG8 resting, the techniaue(s) used
ta Hing the error and diseover it coute will De the same. Nete that errer mestages Nave Deen diviged inte tTwo Catagories: thote oro-
Guced by the JuBPert system (0.g., COMPIN, OPETatINg system), and those Gasigned inig the code for t"E iBasilie Yurpotes of the proj:
sct. Tosting Nas ais0 been divided inte twe COtgarios: 10T rUNS MG Drir 10 SCCINLINES LaTting (Pre-scSentance test runt), and oe
ceptance tests, If activition other then these listed in the table were used in finging the errer or discavering its cause, check ather in the
20DI0PNLe COIUMN, and deseribe the sctivities used In Secfn §, This table inevitably has on e redundancy: & "eek in column 2
mutt siwavs Nave 3 correpending chack in column 1, similerly with ¢olumns 4 and J.

WISE was the Hme uted 10 Holate the sause?

Check the space that most clotely sROrOXIMates the 1.Me required 1o i10!ate the cause of the error, This should be the totsi of
the time that was 59008 in the sstivities tried to find the caute. If the cause of the error was never found, and » workaround was used,
check the sppropriate box, 1 the caute was never found and » werksround wes not uied, explain the circumstances in Section £,
Was this arrer related 10 8 provieus shinge?

Changes e 1610wire My resuit in errors Decsuse of CNe or Mere of seversl rodeons:

® the change wes incervestly implemented, i.¢., did net cenferm o its specification;

® the change invelideted an 802umBtion Made sisewhere in the seitwere;

" an sssumption made sbout the rest of the softwere in the design of the chenge wes incorrect.

An error is related to 8 previous change if it results from one of the sbove thvee conditions. Srrors that sre uncavered by chenges,
1.0., 8 error masked Dy another that is revesied when the latter is eosrected, de not beleng in this catagory, if the error is related to o
previous chenge, give the number and date of the change report farm of the reiated change, Whan did the error enter the system?

Check the bax that most clomsly represents the phase i the erroNeous CoMpPenents’ developwant in which the error was introduced,

SECTION §~ACDITIONAL INFORMATION

This section is intended to permit further explanation of any items you fesl may be significant in categarizing the change (in.
cluding error corrections), If the “other’’ category was chacked in sny of the previous sections of the form, o fuller explanation should
be given here, Do not hesitate ta give & fuil description of the errer or change or Iny doudts you may have in classitying it. The ac
curacy of our anaivsis is dependent an the smount and sccuracy of the dats You provide for us. Tha study we are performing is an at
tempt to do 8 caretul, detailed investigation of the orocesses that ge on during software deveionment, the kinds of changes and errory
that ocour during development, and the resse™ for thew oecurrence, With voue heip, we NODe tO Gain enough Insght into the design,
cading, and testing of Programs 10 that proposed tachniaues for coping v th software changes and reducing the numoer of errors can be
svaluated.  Your coaperation and oatience in compieting the cnangs report f0rm eacn timne you make 3 change 0 & document of pro.
@M are needed and spprecisted.
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NUMBER

CHANGE REPORT FORM

PROJECY NAME ... CURRENY DATE ce e

SECYION A - IDENTIFICATION

NEASON Vv wes the change maie?

DESCRIPTION  What changs wes iade?

PPV P —"

EEPECT What oty (of o 1) e changed? (Inehide verven)

ERFORT. What sdeitional components (0 UOCLINGALS) WEMe EXOMINEU in demimining what shangd Wat NEOE? e,

asm

(Meth Doy Yew)

Nosd for chenge determined on .,

Change stormd on = . ..

What waa the offort 10 geron Ui risured (o undefitend avd IMPRTIAT the Sharge?
e | NOREE OF f88, —— OUF (0 ) Hay —! Y 10 ) davs, ——TOTE than 3 dave

SECYION 8 - TYPE OF CHANGE (Mow is this ubangs best chersctarited?)

o Beror correction ) tnasrsion/delenion of debug code

' Planney enhanceinent £ Optimaation of timesspace/ssouracy
[ implementation of reguirements change {0 Adsptation 10 srwironment change
] impeavement of claraty, sbility, or d tation O Other (Expiain in €)

(2 improvement ot user wevices

Was mewe than ane companent stfected by the change? Vs Ne

FOR RRRO | CORRECTIONS ONLY
SECTION C ~ TYPE OF ERROR (How is this errar best charscterized?)

O Mequirements incorrect ar misinterpreted T Missndeese-:cding of extemal environment, sxospt lnguae
(3 Functional ecifivetions incorect or misinterpreted 0 Error in use of progrymming languege/compiler

Design srvar, involving several components 3 Cierical ervor
Fj Error i the deagn or implementation of » uingle component 0 Owner {Explan in E)

[ FOR DESION OA IMPLEMENTATION ERAORS ONLY
<P It 1M #10F Wae i JRSIPN (¢ impismantation:

The ervor was o mistaken ssumption about the value of structure of data

The errar wes & mistakie :n contyol lagic or computastion of e expremion

1004 (8/70}
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ORIGINAL PAGE I3
OF POOR QUALITY

————
FON BAROR CORRECTIONS ONLY
SECTION D - VALIDATION AND REPAIR
What sctivities were used to validem the program, dewct $'e srror, ind find (B coums?
Activities Activities Activite Activities |
Umd i Succestul Tried to Succoniul
Program in Oemcting Find n Finding !
Vaiidewon Error Symprems Com Coum ;
| Pro-acteptence tet rung ;
L Accaptance testing }
“Post scceptance us il
{1nwwection of wumut
{Code reading by programmer
i 'Code resding by other persen )
| Talks with owher programamernt i !
{Soecial debug cooe i , !
1SVINM $rr0r Mesieges 1 \ ]
Frowct wecific arror inemags i )
Aesdiny documentation | | v o
Tracs - ) . ‘
 Oump ] !
“Cromwremrence/ettribu lisy B
T Proot wennigue . i
| [Oer (Enpien i £) | 1
|
i What wei the time usad to olate the ceus? . ;
! —e U718 NOUT OF I8 e ONE DO £O ONG OB, oo MOND than ONE dBY, .NOVer fOun ‘
! It never found, wae 0 workaround usg? Yes No (Expisin in €)
1
| Was this error relatedt t0 8 previovs change!
cseaes Y08 (Change Report #/Date I mNO o Can't il .
When uid the error enwer the system?
e (SQUI TN e FUNCLIOND) IO e fOsign o cding and tem  __Other ____aan't teh
SECTION & - ADDITIONAL INFORMATION
Pleass give any information thet may be Miptul in cetegorizing the errae or change, and understanding its caves and ity
ramifications.
)
)
1
! !
)
|
i
i
Nams: Authorited: Date: !
PR 2] 1)




ORIGINAL py
OF Poor ougfn'{?

Current Date

Attitude System Maintenance Report

Project ‘lare Need for Change determined on (“o., Jay, Yr.)
Descride Change

What components/subroutines/modules are changed

out this seactio cnange T AN arror correction)
This chango u being made bacause of a cnmc in: (Chcck 311 that apply)

requirements whardware environment
new information/data software anvironment
speci fication optimization

design
other (specify):

ERROR OWLY (7117 out tnis section 1¢ cnange 13 an error correction)
The following acsivities ware used in error detection or fsolation: (Check &l that
apply) (Put D for datection, ! for isolacicn)

normal use trace/dump

test runs cross reference/attitude 1is¢
code reading ——tyStam error messages

—— Te3ding documentation __project specific arrsr messages
othor ?Sptcify

Which of the following bast describas the error:

requirements error ——Speci fication error
design error clerical error
error in translating design or specification to code

— Other: Describe

Was this error related to 2 pravious maintenance change _yes no -can't tell

€4s¢ give any information that may oe

ripfui 1n categoriZiing and understanding tne
change on the reverse side of this form.

Person fi111ing out this form :
Approved Date

Change started on date (month, day, year)

Time spent on this change:

Jess than 1 day 1 day to & week nore than a week
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B.2 SEL GLOSSARY OF TERMS USED WITH DATA COLLECTION FORMS

This section defines the terms used in the software engi-
neering data collection forms reproduced in Section B.l. A
more extensive glossary (based substantially on this one) is

found in Reference 9,

assignment
statements

attitude/orbit

attribute list

automated
tools

baseline

diagram

batch

£ 70

All statements that change the value of a
variable2 as their main purpose (e.g., as-
signment or READ statements, but the as-

signment of the DO loop variable in a DO

statement should not be included).

Any component that is directly related to
either the attitude determination (or con-
trol) task or to the orbit determination
(or control) task falls into this cate-
gory. This should include full systems in
general (such as GTDS or ISEE-B Attitude)
as well as specific modules such as Deter-
ministic Attitude or DCCONESs, ’

A compiler-generated list of the identi-
fiers used by a program that describes the
characteristics of those identifiers and
shows the source statements where they are
first defined (or first used) and, for
variables, their (relative) storage loca-
tions.

Any programs whose purpose is to aid in
software development (e.g., compiler, text
editor, or dump or trace facility). This
includes compilers but not standard opera-
ting system software (e.g., linkage edi-
tor).

A structured chart listing all components
in a system in which a connection from a
higher component to a lower one indicates
that the higher component calls the lower
one.

Use of a computer in which the entire job
is read into the machine before the proc-
essing begins and in which there is no
provision for interaction with the sub-
mitter during execution of the job. (In-
teractive usage is always via a terminal;
batch usage may be via a terminal or a
card deck.)
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bottom-up

business/
financial

change

clerical

code reading

command/
control

complexity

component

8070

The design (or implementation) of the sys-
tem starting with the lowesat level rou-
tines and proceeding to the higher level
routines that use the lower levels.

The second of the four major categories ap-
plies to components related to some ac-
counting task, financial data formatting,
businesrs daca retrieval or reporting, or
possibly personnel data management., Very
few of the components being studied will
fall into this claas,

A modification to design, code, or docu-
mentation, A change might be made to
correct an error, to improve system per-
formance, to add capability, to improve
appearance, or to implement a requirements
change, for example.

The process of copying an item from one
format to another or trom one medium to
another, which involves no interpretation
or semantic translation,

Visual inspection of the source code by
persons other than the treator of the code.

This class of components includes those
used either to generate vehicle commands
or to transmit these commands fiom the
control center.

Measures the difficulty of implementing a
component, independent of the imple~-
menter's experience. Basy (or simple)
means that any good programmer can write
down the correct code with little thought,
Hard (or complex) means that much thought
is involved in the design. (Compare this
with "precise"; e.g., easy and imprecise
may mean a vague specification, but once
the approach is decided upon, the code is
easy to write,)

A piece of the system identified by name
or common function (e.g., separately com-
pilable function, an entry in a tree chart
or baseline diagram for the system at any
point in time, or a shared section of data
such as a COMMON block).
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computer time

confidence
level

constraints

constraints,

space

constraints,
t ime

control
statements

correction

cosmetic

create

creation date

CrOss~-

reference

8070

For batch usage, this is the billable time
for all runs. For interactive usage, it
is the number of hours spent at a terminal.

Percentage probability that a given number
is correct: 100 percent means that the
number is absolute ~ertainty; 0 percent
means that the nuroer must be incorrect.

Restrictions on resource availability (ex-
ecution time, memory allocation) imposed
by specifications,

All reutrictions caused by space problems.
On the Ccmponent Summary Report form, list
cach restriction separately (e.g., maximum
humber of words that component may occupy
at one time or maximum disk space avail-
able during execution time or for progranm
storage).

All restrictions caused by various machine
and calendar time problems. On the Compo-
nent Summary Report form, list each re-~
striction separately (e.g., maximum
execution time for component to process
and respond to some inpat condition ot

time to complete a component or milestone).

All statements that potentially alter the
sequence of executed instructions (e.g.,
GOTO, IF, RETURN, or DO).

A change made to correct an error.

Changes in the source program that have
little effect on the performance of pro-
gram (e.g., correct comments, move code
around as long as it does not alter the
algorithm implemented, or change the name
of a local variable).

The creation and recording of the idea.

Date that the component was first named
(e.q., date it first appeared on a tree
chart) .

List of the identifiers used by a program
showing (by means of indices or statement
numbers) which statements of the program
define and reference those identifiers.
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This category is to include components that
retrieve, write to, or format information
for a well-defined formatted bank of in-
formation available to the system. The
user must decide whether or not the data
set is to be considered a data base. An
example of an acceptable data base would

be the ADL file, SLP file, or Geodetics
file, whereas a sequential telemetry file
or tape would not be.

A description of what the system must do,
its components, the interfaces among those
components, and the system's interface(s)
to the external environment.

The creation and recording of the design,
including discussion about strategy with
peers, This phase does not include the
development of any code at the programming
lanquage level. It does include the crea-
tion of specifications for subcomponents
of the current component,

Visual inspection of the design by persons
other than the creator of the design.

The development and recording of code and
inline comments based on the design. This
phase includes the modification of code
caused by design changes or errors found
in testing. It does not include any time
spent in entering the code into the com-
puter.

Written material, other than source code
statements, that describes a system or any
of its components.

Record of the state of the memory space
used by a program at some point in its
execution, A dump may include all or part
of the program's memory space (including
registers).

Date that a project is scheduled to be
completed.

Specifications given as readable English
text, as opposed to some formal notation.
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Discrepancy between a specification and
its implementation. The specification
might be requirements, design specifica-
tions, or coding specifications.

Combination 9of hardware and software used
to maintain and execute the software, in-
cluding the computer on which the soft-
ware executes, the operating system for
that computer, support libraries, text
editors, and compilers.

Some specification technique based upon a
strict set of rules for describing the
specification and usually involving the
use of an unambiguously defined notation

(e.?., mathematical functions or formal
PDL) .

Mathematizal notation used to specify the
set of input, the set of output, and the
relationship between input and output.

Specification of a component as a set of
functions defining the output for any in-
put. The specification emphasizes what.,
the program is to do rather than how to do
it. However, an algorithmic specification
can be considered functional if it is not
used to dictate the actual algorithm to be
used. (See procedural specifications.)

Design (or implementation) of the most
difficult aspects of the system first.

Graphical technigue that defines each
component by its transformation on its
input data sets to its output data sets.

Implementation of a program is either a
macinine-executable form of the program or
a form of the program that can be auto-
matically translated (e.g., by compiler or
assembler) into machine-executable form.

Test of several modules to check that
the interfaces are defined correctly.

Test of the entire system (i.e., top-
level component).
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Test of any set of modules but not the
entire system.

Result of invoking a program or segment
of a program, including the actions per-
formed by that program when invoked., In-
vocation may be by subroutine or function
call or by a branch to a segment of code.

Set of data passed between two or more
programs or segments of programs and the
assumptions made by each program about how
the others operate,

Use of a computer via a terminal in which
each line of input 's immediately proc-
essed by the computer.

Design (or implementation) of successive
versions, each producing a usable subset
of the final product until the entire
system is fully developed.

Unit corresponding to some partitioning of
the final product (e.g., a single line of
code, 10 lines of code, 25 lines of code,
subroutine, or module). If the system is
hierarchically structured, each component
is at a higher level than its subcompo-
nents, and the system may be described as
the highest level component (the component
at level 1), the component at level 2, or
the lowest level component.

Smallest unit identified by the activity
(e.g9., code reading to the single state-
ment, top-down design to the module level,
or top-down design to level 3).

A clerk whose responsibilities include
processing source statements but not writ-
ing them, (e.g., maintaining libraries,
updating code, or producing tape backups).

Number of words in a main memory that a
component occupies at one time.

Sum, over the number of people, of the
number of hours per person charged to the
contract.
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This category is meant to be a more speci-
fic category than the scientific class.

It contains those components that reflect
a specific algebraic expression or mathe-
matical algorithm., Such components as a
dot product routine or a numerical inte-
grator are in this category.

Total number of machine words that the
system may occupy at one time.

Date that system must be operational.
Test of a single module.

No gxplicit technique was specified to be
used.

All components that are built for the
purpose of satisfying some onboard proc-
essing need belorj to this class, Al-
though the component may be built and
tested on a computer that is not the real
flight computer, it should be classified
as onboard if the final destination is the
OBC (onboard computer).

Changes in the source code to improve pro-
gram performance (e.g., run faster or use
less space). Optimization changes are not
error corrections; however, if a change is
made to use less space to conform to the
specified space constraint, then the term
"error" applies.

Program design language (often called
pseudocode). Used in the design and cod-
ing phases of a project, PDL is a language
that contains a fixed set of control state-
ments and a formal or informal way of de-
fining and operating on data structures.
PDL code may or may not be machine-
readable, and for this study it is not con-
sidered as documentation, but as an
integral part of the finished source pro-
gram.
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Specification of a component in some al-
gorithmic manner (e.g., using PDL or a
flowchart). The specification says how
the program is to work. (See functional
specifications,)

Method for formally demonstrating that a

iece of software performs according to
its specifications. Proof technigues usu-
ally use some form of mathematical nota-
tion to describe the result of executing a
program.

Number of source statements in a module,
including comments.

The reading by peers of the recordings of
the current phase to look for errors, in-
vent tests, and so on,

This class includes components that are a
direct function of events occurring at, or
near, the current time. Typical compo-
nents would be the Attitude Control
Monitors. Since parts of most of the te-
lemetry processors are required to process
data as it is received, they too may be
considered real-time components,

System specification written by the user
to define a system to a developer. The
developer uses these specifications in
designing, implementing, and testing the
system,

Formal meeting of several individuals for
the purpose of explaining design (man-
agement review). Also includes the time
spent in preparing for the review. All
those attending a review should list the
components discussed in their own Compo-
nent Summary Report for that week,

A component may be in this category if it
is related to some mathematical algorithm,
engineering problem, law of physics, or
celestial mechanics problem. Most of the
full systems developed will fall into this
category, whereas the various pieces of
modules may fall into some of the other
classes.
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Contiguous piece of code that iz unnamed
and, hence, cannot be referred to as a
single entity in a pregram statement. A
segment could be one or several lines of a
subroutine, part of a data area, or an
arbitrary contiguous section of memory.

Data and programs, accessible by several
components, such as COMMON blocks, ex-
ternal files, and library subroutines,

Statements that are used to simulate struc-
tured control structures when the language
to be used does not contain structured
control structures.

See source statements,

All statements readable by and read by the
compiler. This includes executable state-
ments (e.g., assignment, IF, and GO TO);
nonexecutable statements (e.g., DIMENSION,
REAL, and END); and comments.

Description of the input, output, and es-
sential function(s) to be performed by a
component of the system. The specifica-
tion is produced by the organization that
is to develop the system; that is, at the
top level, it can be thought of as the
contractor's interpretation of the re-
quirements,

The input, output, and function of the com-
ponent are loosely defined. Much of what
is required is assumed rather than speci-
fied., The specification relies heavily on
programmer experience and verbal communi-
cation to get an unambiguous interpreta-
tion and a full understanding of what is
needed.

The input, output, and function of the com-
ponent are well defined. There are under-
lying assumptions not specified, but it is
assumed that any programmer working on the
project, with experience on a similar
project, will understand these assump-
tions. It is possible to arrive at an am-
biguous interpretation or misunderstanding
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of the specifications if the reader does
not have enough experience with the prob-
lem or does not obtain further verbal com-
munication.

Completely defined description of the
input, output, and function of a compo-
nent. The implementer of a very precise
specification need make few, if any, as-
sumptions, It is almost impossible to
arrive at an ambiguous interpretation or
misunderstanding of the specifications.

Using the specifications of the program to
determine %est data (e.g., test data is
generated by examining the input/output
requirements and specifications).

Any specifications that refer to the
method of development of the source pro-
gram itself, and not to the problem to be
implemented (e.g., using structured code,
at most 100-lin: subroutines, or all names
prefixed with subsystem name). .
Date on which initial work on a project
began.

This includes components that perform op-
erations on lists of characters. Norm~
ally, this class is assumed to include
functions of compilers, hash code string
hook-up, and array comparisons,

Using the structure of the program to de-
termine test data (e.g., generating data
to ensure that each branch of a program is
eXxecuted at least once).,

Organization of a compositLe data item con-
sisting of several variables or other
array items. Examples of such composite
data items are arrays (both singly- and
multiply-dimensioned), strings, complex
variables and constants, records on a disk
file (each record containing several
wo;?s), and multiple-word entries in a
table.

The language supports structured control
structures (e.g., a FORTRAN preprocessor).
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By system-related software, one includes
any package designed to affect, modify,
extend, or change the normal available
processing procedure of the operating sys-
tem. This could include such components
as srror tracing or extended I/0 such as
DAIO.

Total number of machine words needed for
all instructions generated on the project
plus space for data, library routines, and
other code. This is the total size of the
system without using any overlay structure.,

Includes components that are specifically
designed to generate or interpret informa-
tion in a table format such as the Gener-
alized Telemetry Processor.

Includes all components that are spec-
ifically required to interface (either
read, write, or format) with telemetry or

" tracking data.

Design of tests, testing strategies, and
the running of such tests. This phase « -
does not include the writing of any code
(even for debugging purposes), which
should be recorded under coding.

Design (or implementation) of the system,
starting with a single component, one
level at a time, by expanding each compo-
nent reference as an algorithm possibly
calling other new components.

Record of program execution showing the
sequence of subroutine and function calls
and, sometimes, the value of selected var-
iables. Code used in producing a trace is
automatically inserted into a program,
usually by the compiler, sometimes by
other support software,

The four major classifications of most of
the applicable software being developed
are: scientific, business/financial,
systems, and utility. These classifica-
tions may be refined into the categories
of: string processing, data base
applications, real-time, and table
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handler. A further refinement includes
the categories of: attitude/orbit,
telemetry/tracking, command/control, math-
ematical, and numerical onboard.

Any component that is generated to satisfy
some general support function required by
other applications software may be con-
sidered a utility. This class of compo-
nents usually contains software that does
not fit into any of the other three cate-
gories. Although components can fall into
two of the primary categories (e.q.,
scientific and utility), it will be easier
to use only the more descriptive of the
categories (e.g., vector :ross-product--
scientific; data unpacking--utility).

The number and kind of number (e.g., in-
teger, floating-point, or ASCII-encoded
character) stored in a local variable or
data area, parameter, common variable, or
system-wide data item.

Formal meeting sessions for the review of
sonrce code and design by the various mem-
bers of the project for technical rather
than management purposes. The purpose is
for error detection and not correction.

The method used to counteract the effects

of an error in a program when the cause of
the error and, consequently, the location

of the statements containing the error is

not known or is inaccessible (e.g., a com-
piler error).



APPENDIX C - ABBREVIATIONS

The following are explanations of abbreviations used
throughout this document.

8070

ACC
ATM
CIF
CMT
CRF
csC
CSF
CSR
DBl:
DBAM
DEC
DIR -
ENC
GPS
GSFC
HDR
HIPO
HIS
JCL
PDL
RAF
RJE
RJP
RMS
RMSIAC
RSF
RSX~-11M
SAP
SEF
TSO

Accounting Information File

Attitude Maintenance Change Report File
Component Information File

Comment File

Change Report Form

Computer Sciences Corporation
Component Summary Form

Component Status Report

Disk DBl

Data Base Maintenance Software
Digital Fquipment Corporation
Subjective Evaluations Directory File
Encoding Dictionary

General Project Summary

Goddard space Flight Center

Phase Dates File

Hierarchical Input Processing Output
Growth History File

Job Control Language

Program Design Language

Run Analysis Form

Remote Job Entry

Remote Job Processing

Record Management Systenm

RMS Indexed Access routines

Resource Summary Fform

Current PDP-11/70 Operating System
FORTRAN Source Analyzer Program
Subjective Evaluations File
Timesharing Option (IBM)
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uIc User ldentification Code
UM University of Maryland

YYMMDD vear-Year-Month-Month-Day-Day date format.
For example, 810704 is July 4, 198l.

(n,m) User Identification Code. For eximple, [204,1)
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APPENDIX D - USER IDENTIFICATION CODE (UIC) LAYOUT

This appendix lists the organization of all production soft-

ware located under the User ldentification Code (UIC) of 204
on disk DB1l,

1.
2.
3.

4.

6.

9.

10.

11.

8070

[204,1]--All data base files.
(264,2) --Not used.

[204,3]~--Indirect command files for DBAM or tape
delivery, plus temporary intermediate files used by
DBAM,

[204,4)~--Indirect files for reports and other
utility programs.

[204,5)--Al]l task images. Help files associated
with each task image.

[204,6]~--Source code and object modules for all
task images except DBAM, Command and overlay files
to create task images., Fixed input data files to
programs.

{204,7)--Utility source code and object modules
used by several programs (e.g., generalized open
and read routines).

{204,10])-~-DATATRIEVE record and domain-definition
indirect files.

[204,11])--Profile reports and all reports produced.
[204,12)~~-Tape backup command files.

[204,15]~--DBAM source code and object modules, plus
task generation command files and overlay files.
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2.

3.

9.
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