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1.0 SOM_OVERVIEW AND_SUMMARY SH1 ;
3

4

~ 5

~ 6

7

8

1.1 INIRQDUCIION H2 ) g
The purpose of this SDM USERS GUIDE is to set forth the 1 11
proceduresy techniquess and tools to be used by SDD {Sunnyvatle 12
Development Division) personnel in developing Advanced Systems 13
Release 2 software products. 14
15

The primary purpose of an SDM is to assure that a project will SI 16
meet requirements on schedule and within budgets as agreed to 17
between management and the project. 18
19

The SDM proposed in this document is an evolutionary outgrowth S1I 20
of SDMs in use in Controt Data since the early 1970s [(Peterson 21
1973, Metzger 19731. 22
23

This documents to the extent that it conflicts with Corporate SI 24
Standard 1.01.106 "Software Development Model®™, constitutes a 25
proposal: to update the methodology of that Standard, insofar 26
as that Standard is applicable to the development of Systems 27
Software.. 28
. 29

While this document is concerned with current practices in SI 30
SDDy it is more concerned with how current practices can be 31
shaped into a coherent and systematic SDM. 32
33

34

1.2 WHAT IS_SDM2 H2 22
SDM is the family of internal documentss techniquess and tools 1 37
by which requirements become design and design bhecomes 38
releasable code supported by published external documents. 39
40

For the Sunnyvale Development Division, requirementss designs SI 41
implementations evaluations and publication activities are 42
recorded in the following family of documents: 43
S 44

3. Regquirements documents {controlied via DCS) SSTTJ 4%

-~  AO/IR {CY180 Architectural Requirements/0Objectives) SSTTJ 46

- SIS (System Interface Specification) STTJ 47

- G6DS (General Design Specification) 5TTd 48

revision B
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- DR {Design Requirements)
- ERS (External Reference Specification)

be Design documents (controlled via DCS)
- GID (General Internal Design)

cs Imptementation documents (code controited by
transmittal) and PSR proceduress documents via DCS)
- PL (Program Library of documented source code)
- PSR corrective code
Baseline documentation changes
-  IMS (Internatl Maintenance Specification)

code

d. Evaluation documents (PSTP controlted via DCSsy others

controlled by management procedures)
-~ PSTP: (Product Set Test Plans for each
Releasel
- BER {Build Evaluation Report)

code

- Approved Reviews (by Development and Evaluation)

of Publications drafts of manuals,

e. Publications (controlled by Publications procedures)
- Reference Manuals

Operators Guides

Instaliation Handbook

Users Guides

"Instant” Reference bookiets

While the generation of these documents is basically
chronological due to logical dependencies inherent in the

order given aboves there is also an iterative process at

Wwork

because: as: wWwe learn mores we may have to revise previous
documentss. That iss requirements "drive™ design and design
"drives" code. Howeversy refinement of design can lead to

revision of requirementsy and refinement of code can Ilead

to

revision of design (and sometimess revision of requirements).

1.3 BASELINE_DOCUMENIS, DAR2S. 83L23»,_05523: AND_RSE!S

Many of these documents are referred to as Baseline Documentss
which are of two kinds: internal and externals subject to

different sets of policies.

Internal Baseline documents ares

- AD/R
- SIS
- GDS

revision B
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- DR STTJ 1

- ERS STTJ 2

- GID STTJ 3

- PSTP : : STTJ 4

- IMS STTY 5

S 6

External Baseline documents are produckts of Publications: SI 7
- Reference manuatls 5ST7TJ 8

- (perators guides STTJ 9

= Instaltation Handbook . STTY 10

S 11

DAPs are wusualiy generated during the Analysis and Design S 12
activities» each DAP addressed to a vparticular iIssue. The 13
author of a DAP should identify in the DAP the section{(s) of 14
baseline document(s) which will be modified if the DAP is 15
approved, The content of an approved DAP should result in a 16
BSL {baseline change)l with change pages to an internal 17
{possibly external) baseline document. 18
19

QSSs {Quotation Special Software) and RSEs (Request Software SI 20
Enhancement) which become features of standard software should 21
be handled as are DAPs. A BSL with change pages for affected 22
documents should be generated. 23
24

‘ 25

1.4 JOETWARE_DEVELOPMENT PHASES H2 g g
Initial development phases are product/project oriented for a ST 28
given version or refease? 29
- Feasibitity Phase SSTTJ 30

- Definition Phase STTJ 31

- Analysis Phase STTJ 32

- Design Phase STTJ 33

- Imptementation Phase STTY 34
These phases {plus the Feature Test Plany which is »product S1 35
oriented) are covered in the Project Plan. 36
37

Concliuding development phases are Product Set oriented toward SI 38
a particular releases’ 39
- Evaluation Phase SSTTJ 40

- Publications Phase “STTS 41

-~ Release~activity Phase STTJ 42

S 43

In the »pasty maintenance has sometimes been considered 3 SI 44
foltow—-on phase. Howevers for Advanced Systemss ADEC is 45
directing that maintenance be handlied in the same way that 2 46
new wversion would bes Go back to the Feasibility Phase and 47
cycle again through all phases in an orderly manner. This 48

revision 8
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1.0 SDM OVERVIEW AND SUMMARY
l.4 SOFTWARE - DEVELDOPMENT PHASES

procedure should aid the preservation of structural integrity,
which tends to erode over time {Belady 1979, VanHorn 19801.

2. Feasibility Phase

Deliverabte documents are:
- Project Plany chapters 1 (Definition Phase
Pltan) and 7 {(References)
- G6GDS (first version) or other documentation
describing the product in general terms Ffor
PLM and Marketing approval
The Feasibility phase begins when Management
initiates the preparation of a GDS or equivalent

documentation for submission to PLM and
Marketing.
The Feasibility Phase concludes when all

deliverable documents are approved.

GDS (at teast a first version) is preferable to an
ad hoc document because a GDS wil] be produced
fater any ways based upon the ad hoc documents,.
Howevers conditions vary among projectss and ad

hoc documents may be more suitable to particular

circumstances than a 6DS.

The purpose of the Feasibility phase is to
determine that there Is a need in the CDC product
tine for the proposed producty and to reach a

general consensus upon the requirements fors and

the architecture of, the proposed product.

b. Definition Phase

Detiverable documents are:

- Project Piany chapter 2 {Analysis Phase

Pian)

- G6DS (final version)
The Definition phase begins when management
initiates the preparation of either deliverable
document.
The definition phase concludes when all
deliverable documents are approved.
The purpose of the Definition Phase is to define
featuress performances and architecture of the
product in sufficient detail to provide direction
to the Analysis phases during which at!
requirements will be explicated.

cs Analysis Phase

-

Deliverable documents ares
- Project Pltans chapter 3 {(Design Phase Plan)
- DR

revision B

CODE

SSSTTY
SSTTJ
SSTTJ

STTY

SSTTJ

STTJ
STTJ

STTHJ

SSTTJ
SSTTY
SSTTJ

STTJ
SSTTY
STTJ
ST

SSTTJ
SSTTY
SSTTJ
ST

12.38.56.
LINE

st
O O OO D WY R

Pt b ps
T

i ot
o

I Bt b
O O ® -~

NN
£ WO

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48



USERS GUIDE
SOFTWARE DEVELOPMENT METHODOLOGY {(SDM)

LA XL XA A F 22 XX A 2 2 R 22 A X R R 2 XX 2 X R X X 2 2 A X R 2 R el 2 2 R X R XN X R X2 ¥ XX ¥ ¥ Xy ¥

1.0 SDM OVERVIEW AND SUMMARY

1-5

09723781

1.4 SOFTWARE DEVELOPMENT PHASES

LA AL X R 2 L2 4 2 X2 R 2 A 22 22 2 22 X222 22 R 2 X R R 2 N2 XYY FXEFEYRYFYFNYT T

- ERS
-  GID chapters 1l 2» 3 and 5 {Analysis Spec
and Data Dictionary)

- The Analysis Phase begins when management
initiates the preparation of one or more of the
Analysis Phase deliverable documents, based upon
evidence that the GDS is sufficiently stablized to
provide direction For the Analysis Phase.

= The Analysis Phase concludes when all deliverable
documents are approved.

-  The purpose of the Analysis phase is to make
explicit all feature requirementsy performance
requirementss Interface requirementss and to
insure that the proposed product architecture
supports all known requirements and att envisioned
future features and future requirements.

ds Design Phase
- Deliverable documents are?
- Project Ptans chapter 4 ({Implementation
: Phase Plan) and chapter 5 (Feature Test
Plan) : :

- GID chapter 2 {(Design Spec and revised Data
Dictionary)

- Internatl and external document BSlLs required
by Publiications for manuals supporting
releasable code,

- The Design phase begins when management initiates
the preparation of either deliverable document,

-~ The Design phase concludes when all deliverable
documents have been approved.

- The purpose of the Design phase is to document
explicitly the design of the product »prior to
coding. ‘

e. Implementation Phase
- DPelliverable documents are:
- Sourse code PL

- IMS
- Reviews of drafts of {externalt) baseline
manuals '

- The Implementation phase begins when management
initiates it. '

— The Implementation phase concludes when
deliverables are approved.

- The purpose of the Implementation ophase is to
generate releasable code that meets all
regquirements and to oprovide I&E and Pubs with
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1.0 SDOM OVERVIEW AND SUMMARY
le4 SOFTWARE DEVELOPMENT PHASES
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documentation supporting the successful completion
of their taskse.

Evatuyation Phase

Deliverable documents are?

- Project Ptan chapter 5y Feature Test Plan

- PSTP {Product Set Test Plans formerly System
Test Plan in SDD)

- System Test Plan (ARPD)

- Test base programs and data

- BER {(Build Evatuation Report)

Testing activities are of two kinds: preparing
test plans and testss and testing code.

- Feature Test planning begins with the
preparation of the Project Plan chapter 5
(Feature Test Plan)s and continues with the
generation of test code and data.

- Praoduct Set Test planning begins when
management initiates the preparation of the
PSTP {(based wupon alil Feature Test Plans of
all products of the set)y and continues with
the generation of test code and data.

-  System Test planning begins when management
inftiates the preparation of the System Test
Plana

- TYesting of code begins when management

initiates the testing of transmitted PL or
PSR code for a release,
Testing phase for a release concludes when

management: accepts the BER and approves code for

release.,

The purpose of the Feature Test Phase is to insure
that the product code performs correctly according
to functions specified in the requirements
documentation and the publications. :

The purpose of Product Set Testing {(SDD) is to
insure that the versions of products in the
to-be-relieased set function: together correctlivye.
The purpose of the System Test Release activity is
to insure that all of the software of the Release
operates together as a system and meets
performance requirements.

ge: Publications Phase

Required deliverable documents ares
- Manuals Test Plan
- Reference Manuals {or Release Revision
packets)

reyision B
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- {perator Guides

- Instatlation Handbook.
Dptional defiverable documents are?

- Users Guides

- JInstant Reference booktiets
The Publications phase for a release begins when
management initiates preparation of (or revision
of) a document, Ffollowing receipt from Development
or Design. of supporting documentation {e.g.» an
ERS}) to warrent  publications activity and
providing resources are availabile.,
The Publications phase for a code release ends
with submission of manual originals to Corporate
Printing.
The purpose of the Publications Release activity
is to support released code with external user
manuals.

hes Release-activity Phase

Deliverables
- PLs available from SMD {Softuware
Manufacturing Division)
- External Publications manuals are available
from LDS {(Literature Distribution Service)
- All:Release Bulletins are available:
SAB {(Sofitware Availabitity Bulletin)
SR8 {System Release Bulietin)
FAM { Feature Abstract Memorandum)
The Release Phase begins when management initiates
steps to move the deliverables from Develoopmenty
Evaluations and Publications to the organizations
that distribute the deliverables to customers,
The Release Phase concludes when refease materials
are delivered to customers.
The purpose of the Release Phase is to insure that
customers receive timely and coordinated service
in connection with new releases.

reyision B
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2.0 DEVELOPMENI_PHASES SSH1 ;
3

4

5

6

7

8

2.1 EEASIBILIIY PHASE H2 13
The purpose of the Feasibitity Phase is to explore the 1 11
feasibitlity of a proposed product or product enhancement from 12
the joint viewpoint of Marketings PLMs and Development. 13
"Feasibility” here means "market. feasibility® {(is there a 14
profitable market for the proposed product?) rather than 15
"engineering feasibility® {(can the product be buitt to 16
specifications?)s uhich is explored in the Definition Phase, 17
- 18

For some productss such as those for which there is agreement SI 19
to meet an existing ANSI standards the Feasibility and 20
Definition phases are relatively brief, For other productss 21
such as Data Management and Networkss there may be much effort 22
required to define a product well enough to provide design 23
direction: for the preparation of Analysis Phase documents (DR» 24
ERS» etcs)es: This pre-Analysis activity may not divide cleaniy 25
between Feasibility and Definitions but generally Development 26
activity on a GDS sufficiently detailed to win approval cannot 27
begin until PLM and Marketing have established the market 28
‘Peasibility for the proposed product or proposed product 29
enhancement,: 30
31

if the proposal is deemed feasibiey then Development SI 32
deliverable documents of the phase are: 33
- Project Plan chapters 1 and 7. SSTTJ 34

- GDS linitial version) or other documentation describing STTJ 35
the product: in general termsy for Marketing and PLM 36
approvals,. 37

S 38

The intent of the documents is to provide direction to the SI 39
Definition Phase. 40
41

The primary activity of the feasibility phase will probabiy be ST 42
an exchange of memos among interested parties concerning 43
featuress architectures performances and interfaces to other 44
products which constitute a goal for a feasible product. To 45
be of permanent values the outcome of this exchange of memos 46
should be recorded in the GDS or other documents to be 47
approved by PLM» Marketings and AHPD and/or SDD. 48
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2.2 DEEINITIION_PHASE H2 i
Development deliverables of the definition Phase are: 1 3
- Project Ptan chapter 2 (Analysis Phase) SSTTJ 4

- GDS (finat version) STTJ s

S 6

The purpose of the Definition Phase is to firm up the SI 7
decisions of the Feasibility Phase into a coherent set of 8
requirments: {(featuress performances architectures interfaces 9
to other products) in a approved GDS« The object {or goal) is 10
to provide a definition of the product and to provide design 11
direction for the Analysis Phase. Prior to the beginning of 12
the Definition phases, design direction is not firm enough to 13
result in an approved GDSs for PLM and Marketing are stiil 14
determining the market feasibility of the proposed product. 15
There may also be budgetary considerations that restrict the 16
resources availablie to prepare a GDSs and these considerations 17
may also delay the transition from the Feasibility Phase to 18
the Definition Phase. ‘ 19
20

Reuqgirements analysis is one of the most difficult of all SI 21
software development activities [Boehm 19791, 22
23

Requirements analysis is an arty not a sciences which seems to SI 24
use the following sort of dialectical processs 25
l. The designer or design teams on the basis of the best SSTTJ 26
and most complete information availables proposes to the 27
customer{(s) a design thought to meet all requirements in 28

an optimum fashion. 29

2« The customer says the design wil! not do because..ss and STTJ 30
another requirement which the designer was unaware of 31

{and possibly the customer too unaware of before 32
thinking about it) crauwls out of the woodwork. 33

3. The designer reworks the designs possibly from scratchy STTJ 34
but more likely by patching its and goes back to step 35

» ’ 36

4, The customer says that will not due becausee.es» and back ST 37

to step 2. 38

<o and the process iterates on and on. STV 39

If the designer is luckys fthe process terminates in a coherent SI 40
set: of requirements (featuresy performances architectures 41
interfaces to other products). 42
43

Howevers every requirement has a price and if the price is too SI 44
high {low priority item conFlicts with a high priority item 45
architectural structure is compromiseds implementation cost is 4%
too muchs 2tce)s the "regquirement™ ceases to be a requirements, 47
no matter how tenaciousiy hetd theretofore. 48

revision B
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2.3 ANALYSIS_PHASE H2 1
2

3

4

2¢3.1 INTRODUCTION H3 5
6

The purpose of the Analysis Phase is to finalize requirements 1 7
and to carry design far enough to insure there are no design 8
problems in meeting the requirements spelted out in the DR» 9
the ERSy and the Analysis Spec portion of the 6ID. 10
11

Development deliverables are: S1 12
- Project Plan chapter 3 S5TTJ 13

- DR STV 14

- ERS STTJ 15

-~ GID chapters: 1y 2» 3» and 5 (Analysis Spec) STTJ 16

S 17

If the software research literature is correct in claiming SI 18
that a requirements bug caught after detivery of a product to 19
a customer costs 270 times as much to fix as a coding bug and 20

that a design bug costs 90 times as much to fix [McCabe 1980]» 21

then Control Data should be abie to save many maintenance 22
dollars by doing a better job of generating and reviewing 23
requirements and design documents. 24
25

SASD ({Structured Analysis/Structured Designs {DeMarco 1978, SI 26
Yourdon 19781) emphasizes the difference between data flow 27
analysis {a - definition: and requirements function) and 28
structured design {a design function). 29
3¢

Experience with SASD during development of Advanced Systems SI 31
Retease 1 products resulted in very few products doing both 32
data flow and structure charts, Projects converting from 33
CcY170 had worked out thelr requirements during CY170 34
development and had Jlittle need of data flow analysis. 35
Structure chartss on the other hands turned out to be useful 35
for documenting designs though some projects found other 37
techniques, such as state tablesy of more value, ‘ 38
: 39

For Release 2» there are several techniques availables, esach SI 40
with advantages and disadvantages relative to the differing 41
needs of various projects. 42
43

Beyond Release 25 it may be possible to use a specification S 44
fanguage {(such as BSL [Barber 19811) for analysis/design. 45
- 46

47

48

revision B
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20342 SA {(STRUCTURED ANALYSIS) H3 1
2

Structured Analysis (as defined and described by DeMarco) I 3
offers useful techniques of decompositiony data 4
transformationss and data dictionary. 5
: 6

Decomposition is the technique of summarizing an entire SI 7
program in a one-page context chart (to show data flow 8
interfaces to other programs) and a one-page leveil 0 DFD» and 9
then decomposing each process in the level O DFD into level 1 10
DFDs» and so on down to as many levels as are necessary to 11
define each bottom-level process in structured English. 12
13

Data . transformation is technique of showing {with S1 14
decomposition of data: files into recordss records into 15
segmentss, segments or tables into data elements) how output 16
data is derived {(directly or indirectiy) from intermediate 17
files: or tables and input datas and how intermediate Files and 1i8
tables are updated from input data. 19
20

A data dictionary defines alt data elements and data S1 21
aggregations. 22
23

Structured Analysis can be of great help to a project in 51 24
defining the functions to be performed and 1{Insuring that 25
interface requirements. of users and other products are 26
understood by the project and can be implemented by the 27
pro ject. 28
29

SA is supported by computer tools. The Data Dictionary [DCS SI 30
ID=ARH39801 supports data descriptions and process 31
descriptions. SASD Graphics ([DCS ID=ARH3981] supports Data 32
Flow diagrams., 33
: 34
35

2¢3.3 IA {INFORMATION ANALYSIS) H3 36
37

Information Analysis offers the capability of defining data I 38
and the forms of data permissible during data 39
transformations. It does not offer decomposition techniquess 40
though IA can be used to define data at: any 1level from: the 41
most abstract to the most detaiied. Nor does IA offer the 42
capability to define data transformations (i.e.» the algorithm 43
by which an output or file item Is constructed from input or 44
other file items)., 45
45

Information Analysis may be useful for projects whose main SI 47
task is to describe a data base {e.g.» the IADT projectsy the 48

revision B



USERS GUIDE
SOFTWARE DEVELOPMENT METHODOLOGY (SDM)

L X 2 L X XX 22X XXX e x 2 XXl 2 Xl 2yt X i X2y XX i 2 2 2 XA 2 Bt X2 A X X2 2 4

2.0 DEVELOPMENT PHASES
2343 IA (INFORMATION ANALYSIS)

L2 2 2 2 2 X2 XX X2 a2 2 iy a2 e 2R 282 X XXX AL AKX 2 2 A 4 A A X2 2 2 2 A2 XL ]

2=5
09723/81

SASD database to support Graphics and Data Dictionarys the

Corporate Traffic project).

IA is not supported by computer tools. IAF and ADAM are
avaitabte for implementations but are rather complex to use as

Analysis tools.

2+3.4 STATE TABLES

State tables are a useful tool for compliex programs where the
reaction to a2 given Input is a function of the internal state

of the program. State tables have been used by

Networks (to

define protocol~driven programs) and Fortran/VS {to define
symbol table processing)., State tables can be very helpful in
uncorering error casesy end casess and infrequent cases that

may be overiooked in the course of designs

technique forces a {1ook at al! possible
possible states,

because the

for all

While there s no computer tool specifically supporting state
tables» the Graphics structure chart capabitlity can be used.

2e345 DECISION TABLES

Decision tables can be usefuls for the same reasons that state
tabies c¢an be. Essentiallys, a decision table is appropriate

for a program that has only one state for a

set of

inputs. For these casess all data input/output cases can be

defined.

In the computer industrys there are (0B0OL-related

decision

table toolss but none seems midely used in Control Data.

2¢3+56 STRUCTURED TESTING

Structured Testing [McCabe 1980} offers several techniques for

checking requirement specifications:

-~ Cause and Effect graphs {pp II-11, 1II-12):

For each

cause mentioned in the ERS or Analysis Specs there

shoulid be one or more causes; for each

should be one or more causes; and

conditionsj.

- Specification reviews {(pp II-18 thru II-26)

specifications are complete and coherent.

effect there
these should be
coherent {specified by non—-conflicting

and/or

to insure
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It seems to be a matter of individual temperament that some I
programmers prefer data flow analysis while others prefer

structure design. Few programmers seem temperamentally

equipped to wiew both as equally usefui, This difference

seems to have roots in a preferred position either that

control flow is the fogical consequence of data fiows» or that

data flow ought to be the logical consequence of control flow

{ises» which has togical precedence: data flow or control

flow? which is the boss» from a requirements point of

view?).

The challenge of the Analysis Phase is to make sure that data S1
flow requirements are understood prior to detailed designs

otherwise the detailed design may not be able to support the

requirements of the program. Hence DeMarco's plea to set

aside design until! data flow has been analysed to the point

where those specifying requirements have agreed that the

proposed specifications meet the requirements.

The crucial point is that the DR and ERS not be subject to SI
modifications during the design phases due to either

management: or the project having overlooked or misunderstood

requirements.

2+4% DESIGN_BHASE ' HZ2
The purpose of the Design Phase is to compiete design prior to ' I
Implementation (coding and unit test},
Development deliverables are: ' S1
- Project Plan chapter 4 SSTTJ
- GID (final version) STTJ
- BSLs for internal and external baseline documents STTJ
S
Evaluation detiverable: Project Plan chapter 5 _ SI
Publications deliverable: Manuals Test Plan S1I
SD (Structured Design) is the principal methodology of designs SI

as spelled out by Yourdon and Constantine.

SD is supported by the SASD Graphics for SCTs {structure S1
charts) and the SASD Data Dictionary for module descriptions.
Module descriptions should be detaited enough so that there is
no ambiguity or open question encountered by the programmer
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who transiates the module description into code meeting CYBIL
coding standards. This does not necessarily mean that the
module descriptions are so detailed that each structured
English statement is the equivalent of one or a few lines of
code,

Structured Testing ([McCabe 1980] provides quidelines for SI
reviewing design documents (pp IV-20 thru IV-38).

It is recommended that each project prepare a Project Notebook SI
setting forth procedures that all project members are expected

to adhere to (e.ges "NOS/VE Project Procedures and

Conventions”).

2.5 IMPLEMENIATION_PHASE H2

The purpose of the Implementation phase is to generate code I
which has been reviewed and unit-tested {(Development)s, to

generate test programs and data (Evaluation)sy and to generate

drafts of external manuals {Publications).

Development deliverables are: ‘ SI
- Source Code PL SSTTJ
-~ IMS STTJ
Evaluation deliverables are: Test programs and data 5§81
Publications deliverables are: Drafts of external manaa!s> - 51
Coding and code reviews w#wil be done in accordance with ST

SDD/ARPH coding staandards and procedures,

The project should insure that the procedures of the Project SI
Notebook are adhered to {(or revise the procedures so that they
are adhered tol.

2.6 EVALUAIION_PHASE ‘ H2

Historicallys the function of Software Evaluation has been to I
detect errors before a customer dids so Software Development
could correct bugs: before the software was submitted to an
acceptance test or instaltled at a user?s site [Metzger 19731,

Within. the perspective of SDMs the function is somewhat SI
different. :
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White some persons look to proper design to result in bugless S
code and a program that never had any bugs is a better program

than one in which the bugs have been fixed ([Milis 19761»

others believe that the proper function of Evaluation is to

pinpoint the origin of errors in the development process so as

to debug the development process [Deming 19811.

"During July 1981y Dr W Demings the man whose ideas inspired SI
the revolution in gquality in Japanese industry conducted a
four-day seminar for Control Data. He said:
- B5% of product defects arise ¥Ffrom the process that ' SSTTJ
produces the producty not from the workers who
immplement the process.

i ot Pt pd ok e o ped
NN PHWNNEEO OO NOWU P W

- Everyone is already doing his "best", If you want fewer - STTJ
defectss you have to find a better process.
- If you reach your current level of defects through test STTJ
and reworks you:can find a process that '
-=-- achieves the same flevel of defects directlys SSTTJ 18
without test and rework and 19
-- |s more proflitable than your current process, STTJ 20
- 1If you: search for its» you can eventually find a process SSTTJ 21
that ‘ 22
-=-produces no defects , 5571 23
-=- s more profitable than your current process. STTY 24
- The best use of your testing process is to determine the SSTTJ 25
capabillity of your process (its inherent defect level) 26
so0 that you can improve It."™ [Huntwork 1981y page 5.2.11 27
28
If these remarks are to be taken seriouslys then for Release 2 S5S1I 29
the various test plans should address how Evaluation witl : 30
determine which part of the development process is 31
contributing to each error encountered. In the literature of 32
Software Engineerings these problems are discussed in (Boehm 33
19751 and [Boehm 19761» among other places. 34
35
Test plans ares SI 36
- Project Plan chapter 5 Feature Test , SSTTJ 37
- PSTP {Product Set Test Pianl)s SODD STTJ 38
- System Test Pltans AHPD STTJ 39
S 40
Sources of errors to be identified include: 51 41
-~ Requirements activity SSTTJ 42
= Design activity STTJ 413
- Impiementation activity STTY 44
- Pybltications activity STTJ 45
-~ Evaluation activity STTJ 46
) S 47
Within each of these activitiesy a possible source of error . SI 48

revision B
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might be:
- omission or oversight 55TTJ
- misunderstanding , 5T71J
-  poor documentation in a baseline document \ STTJ
-~ poor documentation or documentation in an inappropriate STTJ
document
- ®"fell between the cracks™ and some aspect of SDM is STTJ
deficient
2.7 RPUBLICATIIONS _PHASE - SH2
The Publications and Graphics Division bhas procedures for 1

generating external basediine manuals and other manuals for the
planned code retease.

Development wmanagement and Publications management work SI
together to establish a schedule such that both groups can
meet their commitments for retease.

N I Y R R S T e W L =
WO ODNTV D WM OO0 WM

Major items of the interface between Development and Pubs have S1I
been mentioned in the phases above:
= Internal basetline documents must arrive in Pubs on SSTTJ
schedule Inorder that Pubs prepare draft manuals on 24
scheduie. 25
-~ BSLs to external baseline documents must arrive in Pubs STTJ 26
on schedule inorder that Pubs prepare draft °“manuals on 27
schedule. 28
- Pubs drafts of manuals must arrive in Development on STTJ 29
schedule Inorder that Development and Evaluation can get 30
reviewed drafts back to Pubs in time for Pubs to make 31
changes and still meet the Release schedule. 32
S 33
The key document in providing this schedule is the Pubs SI 34
"Manual Test Plan" prepared by Pubs during the Design Phases 35
with appropriate input from Development management. 36
37
38
28 RELEASE-ACIIVIIY PHASE H2 22
Timely release of materials to customers entails much I 41
coordination among Development, Evaluations Publicationsy 42
Software Manufacturings and Literature Distribution. 43
: 44
The procedures for these activities are spelled out in the SDD SI 45
Mini-procedures Handbook. 46
47
48
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3

4

5

6

For each documents a brief description is giveny followed by a SI 7
table of contents. Where appropriates these skeletal tabies 8
of contents are based on CDC Standard 1.01.100 "Programming 9
Project Management Standards"™,. 10
11

NOTE for any document containing a glossary: The ANSI SI 12
Dictionary for Information Processing (ANSI X3/TR-1-77) 13
defines technical terms not defined in the glossary of the 14
document. 15
* 1 6

17

3.1 PROJECI._PLAN H2 i 8
9

Purpose? To describe an activity in terms of how it is to be 55TU 20
dones when it witl be dones what the cost will bey 21

what other projects are constraineds and what are 22
constraining projects. 23

24

The Project Plan is a management document rather 58S 25

than a technical document. It should include a 26

minimum of technical detail about the product. 27

28

The Project Plan is included in this USERS GUIDE in SS 29

order to3 30

- Standardize the format among SDD projects SSTTd 31

- 1Indicate the sequence in which chapters STTJ 32

should be writtens and indicate the 33

chronological reltationship of Product Plan 34

chapters with other documents 35

S 36

Contents The project plan is. the controtling project SSTU a7
document and contains several parts. These include 38

{atl may not be required for a given project): 39

40

Chapter 1--Definition Phase Plan SSTU 41

Chapter 2--Analysis Phase Plan STU 42

Chapter 3-=~Design Phase Plan STU 43

Chapter 4-~Implementation Phase Plan: STU 44

Chapter 5--Feature Test Plan STU 45

Chapter 6~--Post Mortem STU 46

Chapter 7--References STU 47

43

reyision B



USERS GUIDE

3-2
09723781

SOFTWARE DEVELOPMENT METHOOOLOGY (SDM)

LA X A 2 22 2 22 2 2 X2 R 2 2 X A R 22X R XA XX R e et R X XX A 2y Xy Xl 2 X4

3.0 DOCUMENTS

3.1 PROJECT PLAN

X 2 X 2 2l A X2 X2 X 2 R Xl X2 il 2t i X X2 a2 2 b X2 F 2P XAl xR ss Ry Xy yx

Audience:

Duner?:

Author:

Commentss

Managers

Planners

Interfacing projects
System test
Development project
Quality Assurance

SDD Management

Development Pro ject/Product Desian (chapters
192935 7)

Development Project {(Chapter 4)

Evaluation (Chapter 5)

Development Project/Product Design/Evalyation
{Chapter 6)

A1l the planning documentsy as well as the post
mortems are included in this one plan. This makes
the project plan more complete and meaningful.
Since it is organized into chapterss the audience
can go directly to the part that is of interest.
Most  of the chapters above are based on a document
that used to be stand-alone. Due to the fact that
these wuere stand-alones a great deal of redundancy
was noted, Collapsing the documents into one
eliminates this problem.

The Definition Plan describes objectives»
deliverablesy and schedules for the definition
phase, The Analysis Plan does likewise for the
Anatysis phase. The Design Plan consists of
objectivess» milestonesy and resources needed for
the design activity. The Implementation Plan
contains: similar types of informations plus
constraints, riskss unit testing plans or
directions and System Integrated Test (SIT) plans,
if requireds Descriptions of individual unit. tests
in the form of a matrix or a tist will be produced
by the »project and/or the design team. These
details need not be part of the IPP., The Feature
Test Plan describes the activities to be performed
by Evatuation to verify functional capabilities of
a given product or features as well as activities
required to verify the  product. performance
requirements as speciflied in the AQ/R and the DR,
The Feature  Test Plan also 1ists resource
requirementsy constraintss risks» and testing
milestoness: Plans for performing System Integrated
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Test (SIT) cycles should also be includeds if
appropriate.. SIT plans should be In response to
the SIT plans outtined in Chapter & of the oproject
plane. As with the IPP», specific test descriptions
and/or a test matrix are provided by the evaulation
project or by the design team as a separate working
document; these details need not be part of the
FTP. The post mortem is an:informal document that
describes what went right with the projectsy what
went wrong with the projects and what could have
been done to rectify bad situations in the
project, :

~ Each <chapter of the project plan can be considered SS
either as a stand-alone document or as a part of
the wholes Chapters are completed and distributed
at different points in timesy ands in the case of
the Feature Test Plans are authored by different
people, Note that information is not repeated in
each of the chapters, For examples for each
chapter that contains milestones, the <choice of
milestones should be onily those needed by people
other than the author and the author's managers Ffor
examplier» iInterdependency milestoness. In chapters
1» 2 and 3 only start and complete dates may be

required, Intermediate mitestones are not of
general interest and quickly become obsoleted by
the PERT.
Table of Contents? _ ST
1.0 Definition Plan SSSTTJ
1.1 Introduction 57714
Introduction. to and summary of chapter 1. S1J

Refevant documents can be listed here or in
chapter 7. Can contain a short technical
description: of the product, especially if
the GDS does not yet exist.

1.2 Detiverables STTJ
Project Plan chapter 2 {(Analysis Plan)s GDS, SIJd
and any other detiverables.

1.3 Milestones STTJ
Dates for starty, DCS submittaly, and approval SIJ
of each deliverable document.

1.4 Resources and Schedule : STTJ
Identify person/months of effort for each SIJ

calender month for each deliverable,
Identify any other resources need for the

revision B
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1.5

23

2e4

2.5

3.0
3.1

3.2

3.3

3.4

www
.« s
b K- )

phase,

Constraints

Identify any constraints upon schedute and
resources. {These constraints appiy to the
phase resources and schedules not to the
product.).

Analysis Phase Plan

Introduction

Introduction to and summary of chapter 2.
Deliverables

Project Plan chapter 3 {Design Ptltan)y, DRy
ERSy GID chapter 1 (Anatysis Spec and Data
Dictionary)s and any other deltiverables.
Mitestones

"Dates for starts DCS submittals and approval

of each deliverabile document,

Resources and Schedule

Identify person/months of effort for each
catender month for’ each deliverable,
Identify any other resources need for the
phase,

Constraints

Identify any constraints upon schedule and
resources, {These constraints apply to the
phase resources and schedules not to the
product.)

Design Phase Plan

Introduction:

Give an abstract of chapter 3.

Deliverabies

List what (documentation including 61D
chapter 2, etcs.) witl be produced as a
result. of the Design phase,

Objectives

State all the major goals that are to be
accomplished during the design phase., State
considerations that will affect designs such
as SIS, implementation languages etc.
Methods :

State how {in procedural terms) the design
Witl be done.

Constraints.

Resources

Milestones,

List milestones for the design phase oniy.

ravision B
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Impiementation Phase Plan

Introduction .

Give an abstract of chapter 4%

Detiverables

State what will be delivered by this phases
such as softwares documentationy etce.
Objective

State. what is to be accomplished during the
implementation phase.

Overview

Give a brief product description (refer
detaifs to documents which contain all the
detailssy including chapter 1.}, State
assumptionsy Iist a glossary if needed,
Schedule {0Or phase plan for implementation)
Discuss the methodolgy of implementationy
and what will occur during successive phases
of the implementations Discuss SIT plans.
Unit testing.

Describe how unit testing will take place
during the ‘different phases of
impiementations and whether unit tests will
be salvageable as candidates for a system
test base.

Contingenciess dependenciess riskse.
Resources

State resource requirements - number of
people needed {at different phases if
possibie)» machine times and anything else
that affects implementation progress.
Milestones

State miltestones only for the implementation
plans

Feature Test Plan

Introduction:

Give an abstract of chapter 5.

Product features to be tested.

Testing Methodology

Testing Approach

Discuss the approach to be wused to select
which features are to be tested and which
{if any) are not to be testeds and identify
which are to be tested and which are not to
be tested.

Features of the product not testable.

. Documentation:

Test Base code reviews
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SIT plans (if any)

Performance Testing

Discuss what testing will be done to verify
DR specifications.

Constraintss riskss dependencies {people
machine configurationss tools)

Resource requirements

Detiverables

Testing software and documentation to be
detivered as a result of this plan.
Transmittal Criteria

This is transmittal criteria for the product
to be tested. Inctude final retease
criteria for the product aiso (from DR).
Milestones

List mitestones for the entire test base
creation and testing of the product.,
Include mitestones for test base
availabitlity and transmittal,

Appendix-A Feature versus test matrix.

Al Test Base Content

Aelel Current tests
Discuss the size and content of
the test bases without going
over each test in detail, Cover
such things as: houw large the
test: base 1iss perpetuation of
tests from the oid test bases on
what medium and in what form the
test base iss a general
‘categorization of the tests in
the test bases and the test case
naming convention, A blow by
biow account of each test can be
given in the test base matrix.

Asle?2 Modifications and conversions
Discuss ctlasses of tests that
will be modifieds dependent on

development, schedules, and
‘ other criteria.
Asle3 Enhancements to existing tests

Features that need to be covered
but- are not by the current test

base.
A.2 Feature versus test matrix
List tests by name and

feature({s) tested by each test.

revision B

CODE

STTY
STTJ
SIJ

STTJ

ST
ST
SIJ

STTY
SIJ

STVJ
SIJ

SSTTJ
STTJ
STV
SIJ

STTY
SIJ

STHY
SIJ

STTY
SIJ

12.39,00.

LINE

O 0 N0 W e



3-7
USERS GUIDE

09/23/81
3.0 DOCUMENTS
3.1 PROJECT PLAN

2 A2 2 2 2 X 2 XL 2R X2l A2 2 Rl 2 X XXl A Rl A2 KX 222 A 22 X2 F XL R 2222 X2 Z]

6.0 Post Mortem
This chapter is the result of meetings with
development, integrations evajuations
product designs and publications personnel
who were involved with the project., Topics
to be covered should inctudes
- Analysis Phase/Design Phase of the
project
-~ Jmplementation Phase
Strategy
Positive Aspects
Negative Aspects
Code Reviews
Staffing/Machine Usage
Scheduies
Interactive Usage
Tools
Special Factors
Release Mechanics
I6E
Test Strategy
Other test topics
Special Feature Testing
Instaitation Decks
Publications
Conclusions/Suggestions/Actions
Total Project Cost Data

7.0 References
List all documents» memoss etc. relevent to
each and atl chapters of the Project Plan.,

3.2 AQZR_(ARCHIIECTURAL_OBJECTIVES AND_REQUIREMENIS)

Purposes To specify high-levei requirements on a system—-wide
as well as product-wide scale; to be used as input
to the DR and the test plans.

Content: Describes System in general termss describes major
functional elements -and characteristics of the
system Iin specific. termsy and furnishes detailed
specifics of the sytem definition.

Audiences Managers
Product Design
Development projects
Corporate revieners
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Evatuation:
Publications

Owuners ADEC
Authors’ ADEC

Tabie of Contents: (See AD/Ry Al5688)

3.3 SIS

Purpose? To insure a uniform interface across the operating
system and the product set.

Content: Covers product-to~product, product—-to~-user,
system~to—users and product—-to-operating system
interfaces.

Audience: Managers
Product Design
Development projects
Corporate reviewers
Evaluation
Pubtlications

Owner: Product Design/Advanced Systems Design
Author? Product Design
Enforcerz A D& C°

Table of Contentss (See SISy S2196)

3.4 GD3S

Purpose: To document prioritized objectives and design
directions for a given product that should be met
but are not official commitments. This document
shouid address wmultiple releases of a producty
fsese the product?s life cycle.

Contents: The GDS encompasses design directiony performance
predictiony and test direction as currently found
in three separate documents, The GDS serves as
input to the feature test plan, the analysis and
design: specificationss the ERS» and the performance
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3.4 GDS
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Audience:

Ouner:

Author:?

test plan,

Development projects

Product Design

System test

Publications

Product Design/Advanced Systems Design

Product Design/Advanced Systems Design

Table of Contents:?

3.5 QR

Purpose:

1.0 Introduction
Give an abstract describing the product and
this document.

2+:0 Glossary

3.0 Major Product Interfaces
Discuss the external and internal
interfaces of the product.

4.0 Major Product Features:

Discuss the major product features.
540 Standards
Discuss standardsy such as ANSIs SIS» AQ/R»
which affect this product.
0 Publications
0 Performance Lonsiderations
Discuss the primary performance objectives
with regard to the design of this product.
8.0 Compatibitity
Discuss compatiblity across predecessor and

possible successor productss and with
elements. or concepts of the overall system
{such as system control language
compatibitity).

9.0 Migration

Discuss migration/conversion: impact, and
what means will be available to ease
conversion/migration from predecessor to
this product.

10.0 Test Direction

: Discuss general testing strategy.

To document the commitment by the division {(product
designs developments system test and publications)
to produce software products that meet stated
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Contents:

Audience?

Quner:

Author:

requirements,
See Corporate Standard 10:01:03:011

Corporate reviewers
Managers

Development projects
System test
Publications

Product Management

PLM (Product Line Management)

Product Design/Advanced Systems Design

Table of Lontents:

There is no flexibility in the generation of this
document. Al sections listed below must be
present in the DR, even if "not applicable™, PLHNM
has stated that they will not review a DR that does
not conform to the (CDC Corporate Standard for DRs.

1.0 Definition

References

Interdependent Documents

Technical References

Standards

fontrol Data Standards

Nationals International and Industry
Standards

Requirements

Functional Requirements

Functional Operational Features

RAM Features

Configurations
1 Minimum:
2 Typical
«3 Maximum
4 Test

Physical Characteristics {(Hardware)
Performance Requirements
Operational Performance Characteristics
RAM Performance Characteristics
Maintenance/Instaliation

Preventive Maintenance (Hardware)
Customer Performed Maintenance
Capital Test Equipment

[ ]

» & & &

N

. 8 & & & & &

PR NN NN b b pod b sk o fid st b WWWN KO

. s & o

WWWWWRLWWLWwWwWwwWwwwww NN N

& & & & & & & 6 6 5 & & B 6 0 ¥

W WWwMN e 00 G W W W e

. 8
G I
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L]
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Calendar Life (Hardware)
Compatibility Requirements
Predecessor Products
Companion Products

Simitlar Products

Competitive Products
Interdependencies

Cost Objectives

Fleld Maintenance
Manufacturing Costs (Hardware)
Product Verification
Delivery Support Reguirements
Product Support Manuals
Special Packaging

Release Media

Master Project Authorization
Attachments ;
Statement of Compliance
Standards Checkiist

Product Restrictions

OQther

e« 8 s
N

. o
N

. s
[ N

OCONNNNNyOVUVUBSWWWWLWN

@ & 5 & ¢ & & o 8 5 & s & B b e s b

DOBPARAHIPIWPWLWWWWLWWWWWWRYWWLDW
D

See Corporate Standard 10:01:03:011 for more
details.

3.6 ER3

Purpose? To define in detail the external characteristics of
a software product or feature and to specify the
user/system interfaces The ERS is used as input to
the GIDs» the IMSy the feature test pian (Chapter 5
of the Project Plan)y and to external user
manualss The DR and GDS are inputs to the ERS.

Audience: Managers
Development Project
Evaluyation
Product Design
Publications
Owner: Baseline Control Board
Author? . Development Project/Product Design
Table of Contents:
1.0 Introduction
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3.0 DOCUMENTS
3.6 ERS
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2.0
3.0
34X
3.Xel

3eXe2

3eXe3

3aXot

3.Xs5

Hos
o
- O

4.2

5.0

A brief statement describing the software
and its purpose. ~ ,
References

Fegture Description

Feature Name

Abstract J :

Give a brief and concise description of the
feature.:

Description

Completely define the feature in detail.
Include a description of its function and
possible usages a definition of the
variables and options applicable to the
features results expected from correct use
of the features dependencies of this
feature on other features,

Interfaces

Identify and discuss any component
interfaces with the usery his programs or
the operator that are created or affected
by this feature. Include input and output
formats of the feature.

Aborts and Recovery '

Discuss the manner in which the software
and/or system will react in abort
situations that are caused by this
feature.  Include reaction of this feature
to system and user initiated aborts.
Performance

Discuss how this feature will affect the
performance of the component, software
product or overall systemsy from an external
point of views if it is helpful Ffor the
user to know its Don?tt get into internal
detailse.

Product~-tevel Description

Interfaces to other Software Products.
Discuss external references to other
software.

Restrictions and Limitations.

Discuss known restrictions and timitations
introduced as a result of this program or
enhancements at the wusers operators and
programmer level.,

Ervors

List atl error diagnostics for the products
including severity level, significances and
corrective action for the user to take for
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3.0 DOCUMENTS

3.6 ERS
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3.7 glD

Purpose?

Content:

Audience:

Owner:

Author:

each error.

6.0 Glossary (optional)
Termss abbreviationss or symbols which have
special meaning in this document.,

To describe the overall process performed by a
software product or component. This description
covers major processess the flow of data through
the products and descriptions of the data objects
that are manipulateds as well as documentation at
the module tevel-~-structure of the modutes and the
information that each passes or accesses,

The GID consists of the Analysis Specification (AS)
and the Design Specification (DS).

Development Project

Design Teanm

Product Design

Evatuation

Product Desgn/Advanced Systems Design

Development Project

Table of Contents:

1.0 Introduction

2.0 Analysis Specification
2.1 Bverview

222 Data Fiow Diagrams {(DFDs)
24251 Context Diagram

2e2+2 Level 0 and lower DFDs
20243 Process Descriptions

23 Data Structure Diagrams
3.0 Data Dictionary

4.0 Design Specification

4.1 Structure Charts

4¢2 Module Descriptions ,
4.3 Data Structure Diagrams (if needed)
Yot Design Issues

5.0 References

For a detaifed description of the elements of a
GID» see DCS ID=S3855.
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3.8 PSTP (PRODUCT SET TEST PLANs FORMERLY SYSTEM TEST PLAN)

3.8 23IP _(PRODUCT SEI_TESI_PLAN. EORMERLY _SYSIEM_TESI_PLAN)

Purposes

Contents:

Audience?

Ouners .

Authors

To 1ist build schedules and testing pfans for 2
given CCR or CPS release.

This plan outlines testing plans and requirements
for a given Product Set buitd (in SDD). Only
information that is not covered in other documents
is noted here. One example of this type of
information is instaltation testing planning.
Performance test descriptions and size of a feature
test base are examples of information that should
not- be includedy since that information is
available elsewhere.

Managers
Publtications

Evaluation

Evaluation

Table of Contents:

This outtine is extracted from the proposed CODC
Standard for system test plans CDC~STD 1.01.110.
Please refer to that standard if more details are
desired.,

1.0 Scope
This section: identifies the softuare
covered by the test plan,

20 Applicable documents.

3.0 Test Approach

3.1 Testable conditions
This: subsection identifies the conditions
that are to be tested in the software
covered by the test plan.. Examples
include:

Performance
Resource lUsage
Stress Testing
Availabitity
Refiabitity
Instatliabitity
Maintainabitity
Operabitity
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3.9 IM3

Purpose:?

Contents:

3.2

3.3

4.0

5.0

6.0
7.0

Usability

Compatibility

Security

Functional 0Operation {features)

Testing Selection

This subsection defines a rationale for
selecting which of the condi tions
identified in the section 3.1 are or are
not to be testeds and identifies which are
to be tested and which are not to be
tested. This section may refer to
individual feature test plans for details,
Testing Procedures

This subsection identifies the oprocedures
that are to be wused to execute tests,
record resultss report resuits, store test
data and proceduresy and document errors.
Entrance and Exit Criteria

There are three sets of criteria to be
specifieds These are: 1) minimum criteria
to be satisfied to enter and remain in the
system testing phases 2} the minimum
criteria to be satisfied to exit the system
testing phases and 3) the criteria for the
software to become certified. This section
describes the criteria which apply.
Resource Requirements

3a) Personnel Requirements,

b} Hardware Requirements.

¢) Software and Tools Requirements,.

d4) Other Requirements.

Schedules/Costs

Responsibilities

Each activity described in the plan must be
assigned to spegific organizations or
individuals.

To describe the design of a product at all Jevels,
The IMS is a deliverabtle and 1Is also wused as a
hasis for product maintenance.

The

IMS consists of the final GID {(Analysis Specs

Design Specs and Data Dictionaryl.
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3.9 IMS

L2 X L 2 A A A 22 2 2 A XL ERELELLEL LRSS EL YA ERXSEE S EL L L RS X

Audience: Customers
Devetopment Project

Omner: Development Project
Author? Qeve!opment Project

Tabte of Contents: (See GID Table of Contents)
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Barber 1981

Befady 1979

Boehm 1975

Boehm 1976

Boehm 1979

DCS ID=ARH3980

DCS ID=ARH3981

DCS ID=53855

Mitton Barber, "Introduction to B8SL 1,07
{forthcoming). Avaitable from the authors
Control Data Corpes SVL16O.

L A Belady and M M Lehmans "Characteristics of
Large Systems®, chapter 3 of Research

Dicections_._in__Software JTechnologys edited by
Peter Wegners MIT Presss Cambridge, MA.

Barry N Boehms Robert K McCleans and D B
Urfrigs "Some Experiences with Automated Aids
to the Design of Large-Scale Reliable
Software™,  IEEE___Iransactiopns__on__Soffware
Engipneerinas March 1975+ Reprinted in
Jutolal: _ _Software __Iesting_ _and__Validation
Iestings edited by Edward Mililer and William E
Howdeny IEEE Computer Society, 1978.

B W Boehms J R Brouwns and M Lipows
"Quantitative Evalustion of Software Quality",
Proceedings. of the __2nd___Interpnational

Capference _on.__Sofivare__ _Engineerings 1EEE
Computer Societys 1976.

Barry Boehms "Software Engineering as it is"s
frogeedings.__of___the ___4th____Iplternalional
Copfecence. __on___Sofiware__Engipeering» IEEE
Computer’Sopiety’ Lps A;amitos; CA. Reprinted
in 3Joftware _Engineerings edited by Herbert
Freeman and Philip Lewiss Acedemic Presss NY»
1980.

#"SASD Data Dictionary Tooils Userts Handbook™s
Rev: ¥y 81707731,

"SASD Graphics: User?s Handbook™, Rev C»
81707731,

"Analysis/Design - Specification Procedure®s
79707727,
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DeMarco 1978

Deming 1981

Huntwork 1981

McCabe 1980
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Mills 1978

NOS/VE Project

Peterson 1973

VanHorn 1980

Yourdon 1978

"Document Extraction Utility", DAP, 81707/20.

Tom DeMarcos Structured__Apalysis__and__System
specifications Yourdon Inc. NY.

Dr W Edwards Demings» Management of Statistical
Jechnigues_ _for__Quality __and___Productivity,
handout for CDC course 3056y June 9-12, 1981,
{CDC private).

"Software Testing and Quiity Assurance™s
handout #PR3545/PR3546 by Pautl K Huntwork and
Alvin L dilson for CDC course.

Thomas J« McCabes Strugtured_Iestings handout
used in SDD's Structuraed Testing course.

- Phitip W Metzgers Mapnaging__a_._Ptogramming

Projegts Prentice Halls, NJ.

HD Mitlsy "Software Development™, IEEE

Ic#nsa;tlnns-nn-inituane;ﬁﬁniagsniag, December
1976,

"procedures and Conventions®

R A Petersons J R Donaldsons and H J Sqguires,

Softuware_ _Development Guideliness Control Data
Corps publication 60418500,

Earl € Vanﬂorn, "Software Must Evolve®™, in
Software.__ _Engineering» edited by Herbert
Freeman and Philip Lewisy, Acedemic Presss NY,
1980,

‘Edward Yourdon and Larry Constantines

Structured Designs Yourdon Presss NY.
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