L7 AD=AOu6 571

UNCLASSIFIED

TRW DEFENSE AND SPACE SYSTEMS GROUP HUNTSVILLE ALA F/6 9/2

SOFTWARE REQUIREMENTS ENGINEERING METHODOLOGY. SREP FINAL REPOR=-=ETC(U)

AUG 77T M W ALFORD» P H BROWNE: I F BURNS DASG60=75=C=0022
TRW=27332-6921-026-VOL~1 NL

Va |

. |
. .
-




I= . i

fluL o R
Lm0
ez =




]
|

ADAD 46571

CDRL G005

e

AD No.
DDC FiLE copy

27332-6921- 026

SOFTWARE REQUIREMENTS
ENGINEERING METHODOLOGY

SREP FINAL REPORT - VOLUME |

1 AUGUST 1977

Prepared For

BALLISTIC MISSILE DEFENSE
ADVANCED TECHNOLOGY CENTER

DASG60-75-C-0022

TRW

DEFENSE AND SPACE SYSTEMS GROUP
HUNTSVILLE, ALABAMA




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS ~AGE /%hao Dara Entered)
REPORT DOCUMENTATION PAGE e s
1. REPORT NUMBER i. GOVT ACCESSION NO| 3. RECIPIENT'S CATALCG NUMBER
CORL €005 (Volume I) : (7
TITLE (end Subtitle) S. TYPE RT QfEB!Q_E_EMm
o | | Final/Technical Report .
Software Requirements EngIneer1ng Methodology,; nai jlechnica port .,
. (SREP Final Report, Volume I} n/ 'T’M/-27332-69:21-)0‘26- vy,

(e)

1 " e e N\ % vf‘i__, SRR W
—Ir F‘: /A_' TN: /"f. A .[“'I f‘ .'*" /f | '7 A = - £ : .
;_AMMWA i inne | 10, PROGRAM ELEMENT, PROJECT, TASK

AR;A & WORK UNIT NUMBERS
TRW Defense and Space Systems Group

) —

7702 Governors Drive, West 6.33.04.A |
Huntsville, Alabama 35805 P

1", CONTRQLLING OFFICE NAME AND ADDRESS \ 2 REPORT DATE ol
Ballistic Missile Defense Advanced Techno]og;i_—/ 1 August 177 |

F PAGES

Center, P. 0. Box 1500, Huntsville, AL 35807

14. MONITORING AGENCY NAME & ADORESS(/! different (rom Controlling Office) 15. SECURITY CLASS. (of thie report)
.r/..-"' L g
J I} Unclassified
> - O
e r 15a. DECLASSIFICATION/DOWNGRADING
St 4 SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Cleared for public release - distribution unlimited.
Reference BMDSC-CRS letter dated 8 March 1977.

17. OISTRIBUTION STATEMENT (of the abatract entered in Slock 20, il different frox:: Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side il neccssary and idertily by block number)

Software

Software Specification
Software Requirements
Software Development

23, ABSTHRACT (Continue on reverse sife {{ necessary and tdentity dy dlock number)

“A methodology is presented for the development and management of software
specifications. The technique is built upon a language (RSL) readable both by
a computer and by man, and a set of tools termed collectively the Requirements
Engineering and Validation System {REVS). THe tools provided for retention of
all requirements in a relational data base from which documentation, consis-
tency analyses, and simulations may be constructed automatically. ., « >

DD | 51" 1473 £oimiown oF T MOV 63 1S OBSOLETE UNCLASSIFIED y

> ! 'r f L
/“ (/ A /k/ SECURITY CLASSIFICATION OF THIS PAGE (When [1aia Enterad)
A

T ————— -




UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)
20\\\(Continued)

The methodology systematically develops the specification from source
documentation at the system level, documenting omissions and errors of
the source materials in the process. The produced requirements are
provably consistent, and may be validated against system objectives
through the generated simulation. The entire process is subject to
systematic management through definable and verifiable milestones
supported by REVS.

N

©\

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




27332-6921-026

SOFTWARE REQUIREMENTS
ENGINEERING METHODOLOGY

SREP FINAL REPORT - VOLUME 1

CDRL CO005 1 AUGUST 1977
CLEARED FOR PUBLIC RELEASE - DISTRIBUTION THE FINDINGS OF THIS REPORT ARE
UNLIMITED. REFERENCE BMDSC-CRS LETTER NOT TO BE CONSTRUED AS AN 0FF1F|_1AL
DATED 8 MARCH 1977. DEPARTMENT OF THE ARMY POSITION.

Prepared For

BALLISTIC MISSILE DEFENSE
ADVANCED TECHNOLOGY CENTER

DASG60-75-C-0022

TRW

DEFENSE AND SPACE SYSTEMS GROUP
Huntsville, Alabama




CDRL CO05

Principal Authors:

. Alford
. Browne
Burns
Helton
. Hitt
Lawson
. Richter
. Smith

QO 5

P."H. Browne, Head
Methodology Research
and Development

DEZLO T~V
co—H4OoOr>»TNIT=

27332-6921-026

SOFTWARE REQUIREMENTS
ENGINEERING METHODOLOGY

SREP FINAL REPORT - VOLUME I

1 AUGUST 1977

Approved By:

TR~

A. R. Marker, Manager
Software Requirements
Engineering Program

A

Jges E. Long, Manager
Huntsville Facility

Prepared For
BALLISTIC MISSILE DEFENSE
ADVANCED TECHNOLOGY CENTER

DASG60-75-C-0022

TRW.

DEFENSE AND SPACE SYSTEMS GROUP
Huntsville, Alabama
i1




TABLE OF CONTENTS

Section Title Page
1.0 FNTRODHETBIONS S o - il e v s o o e e o s e s 5 e s 1-1
151 SSCOPE /ANDECONTENTE = cfiaite | an af o srie or & o oo o we s 1-3
o2 THE P ANNE DS ROEES A SREME S e i e s s 1-4
1.3 CONSIDERATIONS OF SREM DEVELOPMENT. . . . . . . . . . 1-6
T4 MAJOR: COMPONENMSROF SSREM e s e e e o e 1-8
1.4.1 The Requirements Statement Language (RSL). . . 1-8
1.4.2 The Requirements Engineering and Validation
SyStam (REVSY . e e e e s e 1-8
1.4.3 The Engineering Methodology. . . . . . . . . . 1-10
1.4.4 Specification Management . . . . . . . . . . . 1-11
15— ARRETC ABIIIRIRYA = e S et e B il e e T e 1-12

Vol ORI S e R e i o 1-12
PART 1 - TECHNICAL APPROACH '

2.0 SREME OV R BN i 0 Sol e val o oo bai o e Gebw Y ae e 2-1
2.1 THE TRACK LOOP SYSIHEM EXAMPLE . = « & & o < 5 = = & o 2-3
2.1.1 Preliminary Ballistic Missile Defense

SV STETH S e o ha o oy rt st e e e ot B e e (s 2-5

2. 1.2 - TUS ReqUivementsie v « & o v o % & = = = 2-5

2.2 SUMMARY OF APPENDIEES © o 'c & & & 6 i o « o 5 s & « s 2-5
3.0 EUNGTEONAIL REQUTREMENTSL o e e i) o e v e (e e e e s 3-1
3.1 PHASE 1 - DEFINITION OF SUBSYSTEM ELEMEMTS. . . . . . 3-4
STl It iat INDUES = v v @ v w e e o e e w s 3-5
3.1.2 Interface Uefinition « o « o« « & = &« o » % s 4 3-7
3.1.3 Message Definition . « « « « « s« =« .o = + & v = 3-8
3.1.4 The Interface Data Hierarchy . . . . . . . . . 3-15
3.1.5 Problems of Definition « « « o« o & & s 5 & % » 3-17
3.7.6 RNET Definition . . « « ¢« « ¢« ¢« « o« & o & & & 3-19
3 1o A EREREY DO FIITETON. v v ol s o o e 3-26
3.1.8 The Entity Data Hierarchy. . « « + « = » « s » 3-28
3.1.9 Independent FILES: « « & % & w o = 5 « 5 5.5 @ 3-31
Je s 1G Stmnary O PHaSE L o v v v o v e @ ai & e mis @ 3-32
3.2 PHASE 2 <« EVALUATION OF THE KERNEL: « « « & « « o + « 3-34
3.2.1 Data Naming ConventionS. « « « « « » & = » & 3-34
3.2.2 Structural Data Def AIBIONSs o « s v « = © = & 3-35
3.2.3 Entering R_NETs = e 3-37
3.2.4 The STRUCTURE of an R.NET. « « v ¢ ¢ + o « o & 3-37

iii




Section

323

3.4

359

4.0 PERFORMANCE REQUIREMENTS
PHASE 6 - ORIGINATING REQUIREMENT DECOMPOSITION . . .

4.1

TABLE OF CONTENTS (Continued)

Title

Siar
Sl

PHASE 3 - COMPLETION OF THE FUNCTIONAL DEFINITION . .

3 3 Entity TransiiEions i o e sl e Shois o
Data TrancactlionS « = o o o 5 o @ o s s
RADX Evaluation of Data Transactions . . . . .
Hierarchy Transitions. . . . . . . . . . . . .
Further Data Definition. . « « o « c & o o © =

B3r Sl EoCaillfi By C A= e i S 2 s
3.3.5.2 Type and RaNge. .« « « « & « « o « +«
i A e e e B T o e S S T

wwww
wwww
SiF e s

U‘l-bwf\)

3.3.6 Evaluation of the ASSM Using RADX. . . . . . .

3.3.6.1 RADX Evaluation of Data Origin

e e T L e s
.6.2 RADX Evaluation of File Activity. . .
.6.3 RADX Evaluation of Entity Activity. .
.6.4 RADX Evaluation of Data Attributes. .
.6.5 RADX Data Flow Analysis . . . . . . .

3237 Summaryof PRasel 30 o o b s ks s ow e e

w www
w www

PHASE 4 - COMPLETION OF MANAGEMENT AND CONTROL

T O R AT O N R e e i LR S O e

3.4.1 Originating Requirements . . . . . . . .

wwww
P
s wMn

T4l Deserniption' s o w i v 5 6 v e e o6
SYMORYIE 2 5% sie-m s 8 & . % & @ & %
RUTHOFSIID. e v s aw o o d @ e
Complementary Relationships . . . . .
Structural References . . . . . . . .

PHASE 5 - DYNAMIC FUNCTIONAL VALIDATION . . . . . . .

Siawll IBetaS e N i e v e e e e W A %
3:9.2 ‘EogaliBata v o v v e s v % oawow o e w e
J.5:c3 'SENS Development « s v s w v o = 5 o % * @& %
3.5.4 Simulator ApPIiIcations « « = o« » s v + & & « =

wwww
-b-bbb
U'\U10'|U'1

U"I-D(.A.)N

5 Checking the Kernel with the Aid of RADX . . .
.6 Summary of Phase 2 . . . . . . . . . . . . ..

S e e T e A e
DECTSI NS i s e i e ik e e e e R
Relating to SOUFCES. « v = & » = » o « w o = @
Informative Material . . « « ¢ ¢ ¢ &« &« = & = A

-------------------

3-55
3-56
3-57
3-58
3-60

3-61

3-62

3-62
3-62
3-63
3-64
3-64

3-65
3-65
3-65
3-66
3-66

3-67

3-67
3-68
3-69
3-70

4-3

é
%
|
i




Section

5.0
6.0

7.0

8.0

9.0

TABLE OF CONTENTS (Continued)

Title

4.1.1 Step T: ORIGINATING REQUIREMENT

TdentifICablion: « & « te & siin w s 5 - ie e e i

4.71.2 Step 2: Preliminary PERFORMANCE REQUIREMENT

Befimitiont ol i v n s e e e e e s

4.1.2.1 Decomposition of ORIGINATING

REQUEREMENES .0l 0i s s 0 o & o 2 o s

4.1.2.2 Preliminary Definition of
Performance Requirement TESTs . .
4.1.2.3 Definition of VALIDATION POINTs

and VALIDATION PATHs. . . . . . . ..
4.2 PHASE 7 - PERFORMANCE ALLOCATION. . . . . . . . . ..
4.3 PHASE 8 - ANALYTIC FEASIBILITY DEMONSTRATION. . . . .

4.3.1 Form of Feasibility Demonstration. . . . . . .
45352 L GRMMA Devellopmentas o n e sy e s e e
4.3.3 . Benefits Herived . o o v & o « & 55 o v 8 v

PART II - MANAGEMENT APPROACH
N T ) N S e e

DEFENING MEASURABLE MILESTONES . . ¢« v o & o o @ s = o
G- FECHNICALE MIBRESTONES S o i a il et e e & s = i o =
6.2 REVIEW AND" CONTROL MILESTONES '« o h s @ o & & « - &
G231 SUMMARYE s S e T i i el e e o

COST ANDESAREDBEESPEANNENG S L o e o o e e = s
Yo EXPERERNCE RUSDATES S it e v e e el e
a2 CUSTMODEEREORMU AT ONTE R e i D s e s

g o B (2 e (e A e o e R R
Tyl aly Hastc Cost UnmibESe 0 % & & & » & =

lacsled  Intandgible FActors. o « « v = « & o «
7.2.1.3 Cost of Supporting Elements . . . . .

7.2.2 East Modal :Z (CMZ) o v & 'c @ le s oo s 0 & o

MANAGEMENT= CONGRUES G R oniintin s o ol iailels s e 306 i = wwis
8.1 CONFRUL MECHANESMS: « « w o = v %« o v « & o o & &
8.2 GHANGE ‘CONIRUL .o v\ v s & o % o &% o v & & % » ® #
8.3 ACCEPTANCE OF THE SOFTWARE REQUIREMENTS . . . . . . .

CONCLUSIONS: . ¢ « o o v % v % 5 3 % % & 5 o % . 8 & & &

Page

4-3

4-7
4-9

4-9
4-17
4-20

4-21
4-21
4-22




TABLE OF CONTENTS (Continued)

Section Title Page
10.0  APPLICABLE DOCUMENTS . . . . . « . 2 o ¢« o o o ¢ o s o o « 10-1
APPENDIX A - SAMPLE DPSPR - TRACK LOOP EXPERIMENT. . . . . . . .. A-1
APPENDIX B - RADAR/DPS INTERFACE SPECIFICATION . . . . . . . . .. B-1
APPENDIX C - C2/DPS INTERFACE SPECIFICATION. . . . . . . . . . . . Cc-1
APPENDIX D -~ RSL TERMINOLOGY . . « « o & & o s o « % o 2 o « s « & D-1
APPENDIX E - RSL SUMMARY OF ELEMENT-TYPE . . . . . . « ¢« « « ¢« . . E-1
APPENDIX F - TRACK LOOP SYSTEM RSL REQUIREMENTS KERNEL . . . . . . F-1
APPENDIX G - TLS REQUIREMENTS NETWORKS . . . . . . . . . . . . . . G-1
APPENDIX. H < TLS REQUIREMENTS. . « & o « 2 s 5 v o o« o s 2 s = » H-1




Figure
1-1

2-1

3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13

4-1
4-2

6-1

6-2
6-3

7-1

7-2
7<3
7-4

LIST OF ILLUSTRATIONS

Title

The Cost of Delayed Error Detection . . . . . . . . . . . .

077 el ) BoTo o s VTSI Al e & e S R e s

RSE Subsystem EREYTEs & s o ol c v e o o & leie m e 8w e e
An Elementary Interface Hierarchy . . . . . . . . . . . ..

2

RSEEMessage EnErTes tut ol o d e e o e e e o e e e
Interface Data Hierarchys . o o o v v o w0 6 o o o o % o o
RSEN Dac shlom EME Ry o L e
Three Asynchvonous R HETS . . <. « ¢« v 56 s & s 5 o & &
Entity Data Hierarehy . = oo i e v wie & = e o e e
EnErEy Hilerarehy e e e e L e e e e e e e e e e et
RS e B Y e e i i e e e e
RS A e e e e el e et o e Wi ps v o
RSE Initiall ALPHASENTRY o i v o e v % v ol @ & = & 5 s v »
RSL Addiitionall ALBHANERTRY S o sl o e e eie o e o e e

Sample ORIGINATING REQUIREMENTs (Performance) for TLS .
RSL Representation of Performance Requirements at End of

Phase 6 (TSI EXample)i. o o 0 ok il e v ol s 4 s e el e

Overview of SREM Activities (Development and Validation

of Furctional Regquirements)i s « o « « o & « & & o v & &«
Sample (Technical) Activity Network for SREM Phase 1. . . .
Complete Sample Activity Network for SREM Phase 1 . . . . .
Sample Decisions from Track LOOP. « « « « ¢ & « o & o« o &

Primary RSL Elements Affecting Basic Cost (Functional

R FEMBRES ) v 5 s cs s o o ohte v e e e T e
Basic Cost Unit RelationShins o v & o @ » s % « o = = = & s
Predicted Impact Relationship . . . . . . « . . « o o o . .
Cost Summed Over Major Elements . . . . . . . . .« « .« ..

vii

R AN e &6 oae o oo A et e s e e

2-4

3-6

3-9

3-13
3-14
3-16
3-18
3-24
3-27
3-30
3-3
3-36
3-46
3-49

7-6
7-7
7-12
7-15




LIST OF ILLUSTRATIONS (Continued)

Figure Title Page
8-1 Interests Shared by SRE = & & & s = & o @ & o s o o = = & & 8-2

8-2 Sample Change Flow into Update of Baseline. . . . . . . . .




Table No.

gl el e a w)
. . . . .
g B w N~

@ o

LIST OF TABLES

Title

Resources Expended on Completed SREM Applications . . . . .
Elements Generated Per Project. . . . . . . . . . . . . ..
Intangiblel Factors. @ o s 0 i 0 il h b e iee s e s e
Rating of 'Intangible  FACLOPS. . L o u oo ails s e e
Percentage Cost Breakdown & Lo o o s o e e o e e s

SREM Focus of Management Control on Substantive Issues. . .

Control Mechanisms for Major Managerial Control Issues. . .
Acceptance of the Software Requirements . . . . . . . . . .

1

Page
7-3
7-9
7-10
7:12
7-16

8-3
8-5




1.0 INTRODUCTION

In the Fall of 1974 the Data Processing Directorate of the Ballistic
Missile Defense Advanced Technology Center (BMDATC) initiated a series of
research programs directed to the development of a complete and unified
approach to software development. These programs encompassed the total
, range of activities from development of system specifications through
completion and testing of the software process design. Supporting programs

were also conducted to perform basic research into such areas as software
reliability, static and dynamic validation techniques, and adaptive control
and learning.

A key element of the BMDATC programs was the Software Requirements
Engineering Program (SREP) -- a research effort concerned with a systematic
approach to the development of complete and validated software requirements
specifications. The overall objectives of this research were to:

e Ensure a well-defined technique for decomposition of system
requirements into structured software requirements.

® Provide a mechanism for enhanced management visibility into
the requirements development.

e Maintain requirements development independent of the target
machine and the eventual software design.

e Allow for easy response to system requirement changes.

e Provide for testable and easily validated software require-
ments.

To meet thése objectives, the Software Requirements Engineering
Methodology (SREM) was developed. This methodology is an integrated,
structured approach to requirements engineering activities. SREM begins with
the translation and decomposition of system level requirements; performs
analysis, definition, and validation of the software requirements; and ends
with documentation of the software requirements in a Process Performance
Requirements (PPR) specification. As part of the SRE methodology, a set of
software support tools were implemented to automate many of the previously

manual activities associated with requirements engineering. These software
tools form the Requirements Engineering and Validation System (REVS); REVS
processing is accomplished by expression of the software requirements in the
structured, formal Requirements Specification Language (RSL).

1-1
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SREM represents a different approach and philosophy for software
requirements engineering. It embodies a flow orientation that eliminates
many of the problems inherent in the classical functional hierarchy. It
expresses requirements in an unambiguous, machine-processable language as
opposed to free form (and free content) English. Support software is
available to automatically process the requirements statements and perform
a wide range of needed activities (e.g., static flow analysis, specification
generation, simulation generation).

SREM is a comprehensive approach that was developed specifically to
improve software requirements engineering practices. As shown in Figure
1-1, errors made in the requirements phase become increasingly more
expensive to locate and correct in the later phases of development.

100 T T T T T {
50 p—
20 j—
10}-
5 b—
RELATIVE
cosT
10
Fix
ERROR 5|
1=
05|
02 -
0.1 ! | 1 1 1
REQUIREMENTS  CESIGN COOE  UNITTEST &  ACCEPTANCE  OPERATION

INTEGRATION  TEST

PHASE IN WHICH ERROR DETECTED

Figure 1-1 The Cost of Delayed Error Detection

Ambiguity and lack of preciseness in the requirements statements which
indirectly promote misinterpretation (and therefore errors) in the subse-
quent phases also add to the cost and schedule leverage.

1-2
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1.1 SCOPE AND CONTENT

This report is a SREM User's Guide for development of software
requirements specifications. It is not a cookbook, in that it does not
attempt the inherently impossible task of converting the genuinely creative
aspects of specification development into rote, deductive operations. It
does, however, define guidelines through which these creative operations
are recognized, applied and restricted to their natural roles in the
specification development process. In this manner, the scale and range of
creativity can be defined and contained, thus allowing the specification
development process to be scheduled with some degree of confidence. It
should be noted that creative features remain in the methodology and as a
consequence the major development effort must be conducted by experienced,
knowledgable engineers. However, SREM has been structured in a manner such
that many elements of specification development can be identified and
isolated to permit less senior engineering personnel to perform the details
of specification statement definition and documentation preparation.

This volume is organized in two major parts: Part I addresses the
technical aspects of software requirements engineering. The methodology
is described in detail, step-by-step, in the context of a representative
example. Part II discusses the management of the specification development
process with emphasis on how the specific features of SREM and its tools
can be used to advantage in the management of the activities.

The remainder of this section describes the basic role of SREM, its
major components and its position within the overall BMDATC software
development methodology.

——
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1.2 THE PLANNED ROLE OF SREM

SREM was conceived of, and designed as, an integral part of the
BMDATC Software Development Methodology. The objective of the overall
1 BMDATC methodology was to further the state-of-the-art in the specification,

design, implementation and test of real-time BMD software. Its applica-
tion was targeted to systems whose major characteristics and development
environments are as follows: i

System Characteristics ;

e Systems are large to very iarge

3
i
e Time responses are critical i
e Processing is intensive 5
e Data base is large but not massive
o Computer system is digital with memory
e Technology of the object system is not fully understood
initially (i.e., existence and feasibility of the system
and subsystems is an issue)
e Requirements may be subject to a high degree of change
o Subsystems interfacing with the DP may (probably) be
undergoing parallel development (i.e., interfaces are
flexible).

Range of System Development Environments

e From a deployable system being developed essentially top-
down from system performance objectives, which must deal
with:

- Hard performance requirements,

Firm threat definition,

Strong top-level configuration control,

Slow change control,
Maximum design freedom, and

Cost and schedule as major considerations.




e To an R&D project where design decisions are influenced by
objectives of investigating specific approaches (e.g.,_
improvement of the state-of-the-art) which must deal with

- Minimum performance requirements,
- Flexible threat,

- Less-formal configuration control,
- Reduced design freedom, and

- Cost and schedule of lesser importance.

The range of activities which are addressed by SREM requires both a
knowledge of systems engineering and of data processing technology. The
starting point of SREM is the point in systems engineering when the system
requirements analysis has identified the functions and the stress points
of the weapon system; the interfaces between the subsystems (at least on
the functional level); top-level weapon system functions and the weapon
system operating rules (conditional statements impacting when and in what
sequence the functions are performed); and the top-level weapon system
functions that have been allocated to the data processor.

The ending point of SREM is reached when all system requirements
allocated to the data processor have been sufficiently decomposed into
data processor terms so that primarily software development expertise is
required to continue. The DP interfaces have been determined to the
element level, all processing steps have been identified with appropriate
DP requirements Yevied, all actions of the DP in response to a stimulus
are determined in terms of sequences of processing steps, and the
processing necessary to generate all required DP output interface messages
has been specified.

1-5




1.3 CONSIDERATIONS OF SREM DEVELOPMENT

The first step in defining the Software Requirements Engineering
Methodology was to determine the properties required of a specification
and of the individual requirements of which it is composed. The initial
considerations were that:

e A specification is the set of all requirements which must

be satisfied, and the identification of the subsets which
must be met concurrently; and

o A specification is neither realizable nor legally binding
unless it is consistent with both the laws of logic and
the laws of nature.

In addition

e A specification defines the properties required of a product
such that any delivery satisfying the specification satisfies
the objectives of the specifier.

Taken together, the above consideration lead to a set of properties which
a specification must have from a technical point of view.

e Internal Consistency
e Consistency with the physical universe
e Freedom from ambiguity.

Economic and management considerations lead to an additional set of
properties which a good specification must exhibit:

o Clarity

e Minimality

e Predictability of specification development
e Controllability of software development.

Since freedom from ambiguity was mandatory, a machine-readable state-
ment of software requirements was defined. It is a known principle of

computer operation that input ambiquities can be tolerated only insofar

as they are designed into the software. Thus, by employing an unambiguous
language, and by translating and analyzing it with a program intolerant of
ambiquity, a precise statement of requirements was ensured.

1-6




To provide an internally consistent specification, analyses of the
requirements statements are incorporated into the system supporting the
language. These analyses include semantic and syntactic decomposition of
the individual statements, and analysis of the composite flow of data and
processing. Support of consistency with the physical universe is accom-
plished by converting the specification unambiguously into a model
(simulation) which can be executed against a model of the real world. .
Recently, the government has required that software be developed in é
accordance with a new standard, 5000.29. One key aspect of the new require-
ment is that any software specification must be validated before being
imposed. With the collection of tools and the methodology for their use,
SREM provides a means for that validation through static and dynamic

analysis at the requirements level.

Finally, to support control of both the specification process and
software development, a means of selective documentation and analysis of
the specification is provided. The integration of these tools with a
sound and methodical engineering and management approach provides predict-
ability in the specification process and aids in avoiding overspecification.




1.4 MAJOR COMPONENTS OF SREM

1.4.1 The Requirements Statement Language (RSL)

The Requirenents Statement Language is a user-oriented mechanism for
specifying requirements. It is oriented heavily toward colloquial English,
and uses nouns for elements and attributes, and transitive verbs for rela-
tionships; a complementary relationship uses the passive form of the verb.
Both syntax and semantics echo English usage, so that many simple RSL
sentences may be read as English with the same meaning. However, the
precision of RSL, enforced through machine translation, is not typical
of colloquial speech; as a result, most complex RSL sentences are a some-
what stylized form of English.

RSL is an extensible language in that certain primitive concepts are
initially built in which can then, in turn, be used to define additional
complex language concepts. The primitives are elements, attributes,
relationships, and structures. From these, a nucleus of concepts has been
defined which, to date, has proven sufficient. Future users of the
language can add to the nucleus by means of the extension features provided
by REVS.

1.4.2 The Requirements Engineering and Validation System (REVS)

REVS is an integrated set of tools used to support the definition,
analysis, simulation, and documentation of software requirements. A key
concept of REVS is that all requirements are translated into a central
data base called the Abstract System Semantic Model (ASSM). The RSL
statements themselves are not stored in the ASSM. Instead, they are
translated into representations of the information content of the require-
ments statements. This provides an efficient and flexible means of main-
taining a large software specification in a relatively small computer
data base.
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The ASSM is a relational data base providing a common source for all
requirements analysis, model1ing and for documentation. The commonality
of all data ensures that any combination of extractions from the ASSM at
any time (e.g., a document and a simulation) will be mutually consistent.
That consistency is essential to asserting that the requirements modelled
in validation of the specification are equivalent in every sense to those
written in the specification.

REVS provides two mechanisms for entry of data into the ASSM, trans-
lation and interactive graphics, and a powerful set of tools for analysis
termed collectively Requirements Analysis and Data Extraction (RADX).
Translation is the process of converting RSL statements into the ASSM
information, where the source of the statements may be cards, card images
on tape, or keyboard entry from a terminal. Interactive graphics (RNETGEN)
is a software package executing in conjunction with the Anagraph color
graphics console to provide ASSM entry and illustrative documentation.

It permits entry of structures and referenced elements in a manner parallel
with the translator, and in fact may be used in conjunction with translation
in an operational environment. Significantly, RNETGEN allows the user to
attribute graphical information to his structure, both for multicolor
display on the Anagraph and for documentation via CALCOMP.

Information held in the ASSM may be selected and output using RADX.
That tool is responsive to user direction in selecting either a re-creation
of the information translated into the ASSM, or the formatted abstraction
of that information in a user-defined HIERARCHY. The combination of these
features allows complex selections to be effected, so that all information
needed for documentation and much that is essential to configuration manage-
ment can be abstracted from the system without the encumberance of irrele-
vant data. Since all data abstractions are drawn from a common ASSM (and
since that data base is confirmably consistent within itself), even redun-
dant assertions in data extractions are absolutely consistent with one
another.

Both static and dynamic analysis are provided by REVS in order to
determine the internal consistency of the ASSM and its validity with
respect to the laws of nature. Static analysis is performed in RADX
which examines the data connectivity through the requirements to determine
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that the laws of Togic and the conventions of the language are fully
satisfied throughout. Some forms of completeness testing are also accom-
plished, determining, for example, that constants are provided as required;
the scope of completeness testing is largely at the discretion of the user,
since he may define extensive static analyses through RADX commands to
supplement those inherent in the system.

No amount of static testing can fully validate a set of requirements. _
To do so, the system they represent must be exercised against a model of
the environment in which the system is to execute. Such simulations are
provided by an automated simulation builder (SIMGEN), and a software
package supporting its execution (SIMXQT). Two different levels of simu-
lation are supported: analytic, in which high-fidelity models of the
environment and explicit performance measures are provided, and functional,
in which the connectivity of the system is validated with non-analytic models.

1.4.3 The Engineering Methodology

Historically, the methods for developing a software specification
have been as numerous as the developers of such documents. In fact, few
cases can be cited in which any formal methodology could be quoted. Until
the specification appeared (often after tens or hundreds of man-years of
effort), nothing was avaflable to show that 1t would actually be generated.
In addition, it has frequently been true that the quality of the specification
even with respect to elementary consistency from one requirement to another,

could be verified only very late in software development. Since the prob-
lems were discovered only when the cost of correction was prohibitive, the
requirements were frequently changed, degrading system performance in
order to have a 'workable' product.

The methodology developed within SREM is not only formal, in that it {
provides an explicit sequence of steps leading to the specification, but
also manageable, in that it illuminates multiple phases for management
review and analysis. Along the way, it supports early detection of high-
level anomalies, since it works from the highest levels of software defi-
nition (processing and data flows) to the most detailed (analytic models
and data content) in a systematic manner. A key feature of SREM is that
the processing functions and data communications are considered in parallel,
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rather than have either follow the other, As a result, the connectivity
of the system is always complete, and it becomes possible to partition the
requirements effort among several groups early in the process without
risking divergence, omissions, or inconsistencies.

1.4.4 Specification Management

The management of a specification developed under SREM benefits
most from the common source in the ASSM for all representations of the
requirements. Thus, the simulation of the specification and the documen-
tation of its requirements must be consistent at any time, since both
have a single source of data which generate each without human inter-
vention. In addition to a common data base, the methodology itself
supports an orderly development which can be annotated with milestones,
recorded on PERT charts, and otherwise controlled with the tools of the
last several decades to provide predictability and control. This is not
to suggest that the creativity of the specification process can either be
scheduled or bypassed; it is still needed, but the methodology isolates
it into segments with high visibility, supporting management cognizance

of its progress and impact.




1.5 APPLICABILITY

These tools and techniques have been developed to address the needs
of BMD software development. With perhaps minor exceptions, however,
SREM is directly applicable to the specification of the requirements for
any central software process for a large real-time system. In fact,
since the methodology is inherently and deliberately computer independent,
the techniques are not limited strictly to software in the form of com-
puter programs. The requirements for any process composed of logical
decisions and computations performed on data can be expressed via SREM ~--
regardless of whether the end product will be software, hardware, firm-
ware, or some combination.

1.6 TERMINOLOGY

At the risk of {ntroducing confusion, some non-standard terminology
is used to describe certain SREM concepts. This has been done for two
purposes: (1) to emphasize the different interpretations given to selected

concepts, and (2) to emphasize the generality of the methodology application.

An example of the first is the use of the term ALPHA for a processing step.
The more common term "function" would be misleading because there is, in
fact, a wide variety of common interpretations of "function". To avoid
misunderstanding, a new, unfamiliar term is used in order to emphasize its
specific meaning. An example of the second is the name applied to the
resulting requirements specification which is called the Process Performance
Requirements (PPR). No documentation system currently recognizes a document
called a PPR. Here, the point is that any software requirements specifi-
cation, whether called a B-5 (in MIL-STD 490) or something else in some
other system, must contain a certain set of information. That specific

set of informatior generated via SREM has been named a PPR. The same con-
siderations lead to a definition of the originating input specifications to
SREM as the Data Processing System Performance Requirements (DPSPR).

!
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PART I - TECHNICAL APPROACH
2.0 SREM OVERVIEW

The Software Requirements Engineering Methodology has been developed
in parallel with development of the Requirements Engineering and Validation
System. As a consequence of this integrated development, there is a clean
and comprehensible compatibility between the methodology and the instruments
it uses to formulate and test a requirements specification. While REVS
embodies the language and tools required for orderly development of pro- .
cess requirements specifications, SREM defines the techniques and proce-
dures within which the tools and sound engineering and management practices
are combined to generate a specification containing the desired properties.

SREM encompasses four major areas of engineering activity that begin
with receipt of the set of information which defines the system level
requirements on the Data Processing Subsystem. This input set is denoted
as the Data Processing System Performance Requirements (DPSPR) Specification.
The DPSPR includes the Data Processing System Interface Requirements
Specifications and any external subsystem Performance Requirements
Specifications which influence the definition of the Process Performance
Requirements. Using these source documents as a stimulus, the requirements
engineer becomes involved in the four major engineering activities defined
by SREM to develop the Process Performance Requirements Specification.
These engineering activities are:

e Identification, definition and development of the
functional requirements,

e Identification, definition and development of the performance
requirements,

e Development of the Process Performance Requirements Speci-
fication and

o Development of the analytic feasibility demonstrations.




The inherently sequential nature of the steps of the methodology

appeared at first to make incremental specification of software awkward.
Experience on many programs, notably Systems Technology Program*, has made
it clear that any new technology should assume that knowledge of require-
ments will increase continuously throughout the development of the software
specification, rather than be complete when software requirements are first
initiated. Thus, the tools and methodology of SREP were developed to
allow for incremental development of the specification. Specific features,
such as VERSION and the qualified inclusion of R_NETs in a simulation
provide the capability either for defining segments of the software require-
ments, or for augmenting a full subsystem with additional functions.
The consistency and integrity enforced by the system are fundamental
to success in incremental specification. They ensure that:

e Portions of the system specified later than some segments

will be consistent since their connectivity with the early
segments was defined at the highest levels; and

e Any extension of the system will be compatible with prior
specifications, since any inconsistency would preclude
entering the extension into the ASSM.

During each activity of SREM the features of REVS are utilized to
control, monitor, test and maintain the evolving collection of requirements
statements. The functional requirements are defined in RSL statements and
catalogued by REVS in the ASSM by the RSL Translator. The accuracy and
correctness of these RSL statements is verified by the Statis Analyzer
portion of the RADX segment of REVS. Continuity and completeness of these
RSL statements is analyzed through the Simulator Generation and Simulation
Execution functions of REVS using algorithms for each functional require-
ment represented as executable PASCAL procedures implemented as BETA models.
Next, the performance requirements are defined in RSL statements and
catalogued by REVS in the ASSM (by the RSL Translator) and attached to the
functional requirements each CONTRAINTS. The accuracy and correctness of
these RSL statements are again verified by the Static Analyzer portion of

*Formerly the Site Defense Program
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the RADX segment of REVS. Continuity and completeness of these RSL state-
ments is analyzed through the Simulator Generator and Simulation Execution
functions of REVS using algorithms for each functional requirement, repre-
sented as executable PASCAL procedures implemented as GAMMA models. Vali-
dation of the functional and performance requirements testability is con-
firmed by REVS through execution of TESTs implemented as executable PASCAL
procedures. In this way, the existence of a feasible design solution for
the collection of functional and performance requirements statements is
confirmed by REVS through candidate algorithms used as the GAMMA models,
and a model of the System Environment and Threat Simulation (SETS). The
models are executed against one another with a variety of scenarios to
demonstrate the existence of a solution to the requirements statement in
the ASSM. Finally, data collected through RADX are formatted and published
as a Process Performance Requirements Specification.

The detailed description of the SREM technique of specifying software
functional and performance requirements is presented in Sections 3 and 4.
The methodology is described in the context of an example which is defined
to the degree necessary to 1lTustrate the method. The example is a
hypothetical system called Track Loop System (TLS). TLS is representative
of the kind and complexity of real BMD systems, and yet is simple enough
to serve as a comprehensible example. A complete DPSPR (including the
interface specifications) for TLS is provided as Appendix A. The system
is summarized below.

2.1 THE TRACK LOOP SYSTEM EXAMPLE

The Track Loop System (TLS) is a subset of a Preliminary Ballistic
Missile Defense System that is capable of nearly autonomous execution in
response to external stimuli. It is the simplest known BMD subsystem with
properties of interest for software definition, and it is one which has
been studied extensively, both in the academic literature and in such
practical programs as Site Defense. Therefore, it has been selected as
the testbed for supporting experimentation in development of the methodology
for software requirements. A pictorial representation of the TLS is pro-
vided in Figure 2-1.
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Figure 2-1 Track Loop System

2-4

e e — T —




2.1.1 Preliminary Ballistic Missile Defense System

A Preliminary Ballistic Missile Defense System (PBMDS) has been
postulated as an environment in which the TLS would execute. It is a
generalized representative of the class of systems currently in develop-
ment, and is particularized for the TLS through representative but non-
real specifications where required. In the Conduct Engagement mode, an
object entering the search region will be detected and designated, tracked,
discriminated, and engaged (as required) in defense of the ground facilities.
Those functions are implemented through the Data Processing System (DPS),

a radar or other sensor, and a means of neutralizing hostile objects. For
the purpose of the TLS, only the radar need be defined in detail; other
system elements are identified only to the extent that they impact DPS
requirements.

2.1.2 TLS Requirements

The TLS is required to perform five system level functions: 1) system
initialization and engagement initiation, 2) engagement termination, 3) tar-
get tracking, 4) control of system resources, and 5) recording of data during
the engagement. The system includes: the 2PS, the radar and the recording
media, and directly interfaces with the external environment through commu-
nications and control (C2).

In general, the functions of TLS are initiated by messages from CZ;
however, track maintenance and certain control functions are autonomous.
The engagement is initiated and terminated by 62 messages; during engagement,
radar data are reported to the DP periodically. When an image is handed
over to TLS through C2, it is tracked without further direction, until it
is dropped either by command or by determination within the DPS. This
configuration thus demonstrates both exogenous and endogenous process
excitation, and in other ways provides a microcosm of a BMD process.

2.2 SUMMARY OF APPENDICES

The Appendices provide a summary of the Requirements Statement
Language and a complete development of the TLS requirements statements.
A complete description of RSL is provided in the REVS Users Manual
(Volume 11 of this report).




Appendices A through C contain the TLS source specifications from
which the TLS requirements were developed. Appendix D summarizes the RSL
Terminology by providing a copy of the RSL nucleus which defines each
element of the language and an illustration of the symbology. Appendix F
represenis the TLS kernel which contains the flow and data hierarchies
developed as a result of the methodology defined in Section 3.2. Appendix
G presents the set of R-NETs and SUBNETs produced by the Calcomp capability
of the interactive graphics segment of REVS. Appendix H represents the
complete TLS Data Base maintained in the ASSM as extracted by the RADX
segment of REVS.

The RSL requirements statements in the Appendices have been produced
by REVS from the ASSM in much the same manner that the information content
of a software specification would be developed. Editing of this information
into a specification document would be adapted to the particular needs of
a specific program. A sample PPR specification was produced in Reference [2]
and the review it elicited has underscored the need for adaptation of the
extracted information to the specifics of an application. Therefore,
neither REVS nor SREM is designed to produce a set specification format;
this final step is left to the discretion of the user based on the needs
of each particular program.
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3.0 FUNCTIONAL REQUIREMENTS

Software requirements can be viewed as defining either what must be
accomplished or how well an activity must be done. The former is termed
a "functional requirement", since it specifies data processing functions;
the latter is termed a "performance requirement" since it constrains the
quality of performance of the function in the system. In another sense, a
functional requirement can be thought of as defining the required output in
terms of the available inputs. In a simple case, a program might be named
SUMMER and have a functional requirement of generating the sum of a sequence
of input numbers (Xi)' Defining the output after the ith input to be Yi’

the performance requirement might be that (Y - Yi) be within ¢ of X1+1.

i+]
Note that while the functional requirement specifies what must be
done, and the performance requirement constrains how well it must be
accomplished, the means of accomplishment is left to the software process
designer. Since the means of implementation is not specified, the require-

ments are then said to be design-free.

Forms and techniques for representing functional requirements have
evolved in recent years and have culminated in the concept of Requirements
Networks (R _NETs). Originally, verbal descriptions of functions were
attempted, but the verbiage was found to be cumbersome and ambiguous. Later,
through Engagement Logic and Functional Flow Block Diagrams (FFBD's),
diagrams replaced many words in the requirements specification, unfortunately
much of the ambiguity remained. Notably, it was difficult in practice to
trace required processing paths; data definitions were incomplete; and
these mechanisms did not lend themselves to consistency or completeness
analysis.

To resolve the problem of recognizing processing paths, a thread
description was attempted; however, the number of threads in a real system
proved so large that the (essentially one-dimensional) representation was
almost as hard to use as conventional English text. Conversion to the
concept of thread trees somewhat reduced the magnitude of the thread
problem, but did not of itself resolve the other difficulties of undesired
specificity (in AND branches), ambiguity (especially in data), and
awkwardness for analysis.
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SREM embodies the thread tree (R_NET) concept for specification of
processing paths and augments the overall capability in terms of precision
and explicitness. Specifically, the desirable properties preserved in the
SREM concept of R _NETs were:

e Graphic representation of functional requirements
e Path orientation for specification of threads
o Design (implementation) independence.

In addition, the use of R _NETs permitted inclusion of the following addi-
tional desired properties:

e Unambiguous statement
e Analyzable models
e Explicit data specification.

In effect, these six properties became the top-level specification for the
tools (REVS/RSL) and methodology (SREM) for functional requirements speci-
fications.

It is significant that the properties carried over from previous
approaches are those relating to subjective measures of legibility,
utility and design freedom. The added properties are objectively assessible -
most readily by demonstration. Thus, a part of the SREM has been the
demonstration of completeness, freedom from ambiquity, and other attributes
through static analyzers of the explicit (machine-readable) Requirements
Statement Language. By expressing functional requirements in machine-
readable form, and by using the tools developed on a variety of programs
in both industry and academia, it is possible to generate an ultimate test
of a functional specification, i.e., a functional simulation. A simulator
built without human intervention from specification statements is a total
demonstration of the consistency, precision, and completeness of that
specification. With a suitable driver, such a simulation provides a
mechanism for defining frequency of transactions, and examination of gross
aspects of system tradeoffs.

Fundamentally, there are three different ways of conceiving soft-
ware requirements. The classical approach is functional, i.e., what
operations are to be performed by system logic embodied in the software.
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Secondly, a thread approach is more nearly mechanical, i.e., what are the
interfaces and the properties of the messages communicated through them.

The third concept may be termed philosophical; i.e., what are the realities
of the world the DPS perceives and what information about those realities
must be manipulated. Each approach can lead to mechanisms by which require-
ments may be generated; SREM uses all three concepts concurrently.

The functional approach is embodied in the concept of a Requirements
Network (R _NET), which defines the processing flow required of the software.
The mechanical concepts are reflected in the heavy dependence of SREM on
definitions of messages through interfaces in establishing the top level of
data hierarchies. The philosophical concept is preserved in the implementa-
tion-independent hierarchies defined within the concept of entities.

Activities defined by SREM that lead to specification and validation
of the functional requirements have been segmented into five phases:

¢ Phase 1 Definition of Subsystem Elements

e Phase ¢ Kernel Evaluation

e Phase 3 - Completion of Functional Definition

e Phase 4

Completion of Management & Control Information

e Phase 5 Dynamic Functional Validation

The activities and steps within each of these phases are described in the
following sections in the context of the Track Loop example.
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3.1 PHASE 1 - DEFINITION OF SUBSYSTEM ELEMENTS

There are two different "structural" elements to be defined in the
first stage of functional specification. One is the flow connectivity
previously represented with Engagement Logic or FFBD's. The other, con-
tained in the current methodology (SREM), defines the required data
hierarchies. Previously, a specific methodology was not available for
definition of flow connectivity. By adding the data hierarchy to the
structures, a step-by-step approach to top-level requirements development
has been identified in which only those areas requiring engineering
creativity are left unconstrained (however, these areas are clearlyv identi-
fied).

The first-time SREM user may find it necessary to reorient his thought
processes to effectively use the methodology, the language and the software
tools. In time, however, the phases and steps will form a natural
progression for the job to be accomplished. The requirements engineer and
management should always keep in mind that their task is to develop
requirements for software and not to design the software itself. The
pertinent question is to constantly ask, "Is this a precise statement of
what the DPS is required to do in the most general way such that the process
designer has a maximum range of choices in deriving a solution?"

A typical specification process usually starts with a formulation of
the processing steps involved and later considers the data needed to support
that processing. SREM partially reverses this order of consideration; the
order of concern is 1) "What data are presented to the DPS for processing?",
and 2) "What data are expected from the DPS as output?" From the answers
to these questions, an initial concept of the required processing steps
can be derived.

As a general quideline, it i suggested that the work at each step be

{ completed before proceeding to the next step. In large projects, involving

E many people, the needs of communication and coordination make this mandatory.
In smaller projects, especiafly those involving one or two people, tnere is
often a rush to do all the steps for one small area of the system before
considering the next area of concern. This may be possible for a DPS
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problem where the processing functions are independent, but, at best, many
valuable insights into the required operation of the DPS as a whole may be
lost. At worst, a significant amount of rework may be involved.

3.1.1 Initial Inputs

The initial inputs required for application of SREM are, typically, a
system specification and its companion interface specifications. The objec-
tive is to generate a complete specification for the data processing sub-
system (DPS) from these basic inputs. Usually, at this early stage of
system development the input specifications are incomplete, contain many
ambiguities, and leave several issues for future resolution. SREM does not
require that all omissions be resolved before proceeding. Instead, a user
can proceed from that which is clearly defined, and use the facilities of
the RSL management segment to spotlight issues needing resolution. Assump-
tions and decisions may be necessary, often based on inadequate data. These
should not be avoided but rather entered in the ASSM using the RSL element
DECISION and its attributes. The important thing is to make these entries
as they arise. This not only leaves a traceable record of current status
for others, but Teaves a valuable record of the evolution of critical
thoughts about the subsystem for future reference.

The methodology documented here refers to one of many practical
starting points for developing software requirements; in particular, it
refers to one which is consistent with top-down system evolution. It
assumes that a system specification and the key interface specifications
have been develobed to a significant level-of-detail to enable requirements
definition and that the allocation of functions to the subsystems (notably,
to the DPS) has been completed. Basically, the methodology is essentially
unchanged if the tools are applied either earlier or later in the develop-
ment process, but the amount of effort needed in each phase, particu-
larly the extent of creativity which must be applied, varies greatly.
Consequently, the present methodology is sufficient for the defined
starting point and is readily adaptable if the tools are applied either
during system definition cr after code design (as a V&V tool).
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Figure 3-1 RSL Subsystem Entries
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3.1.2 Interface Definition

The first RSL entries in the ASSM are concerned with identification
of the DPS interfaces which CONNECT with other subsystems. Usually, these
are the elements which are most clearly defined in the originating speci-
fications. Also, it has been found that the interfaces, and the messages
passing through them, are the key focal points for progressive development
of the requirements structure.

Consider the TLS specification (DPSPR) and interface specifications
(IFSs) contained in Appendices A, B, and C. These documents refer to two
subsystems which interface with the DPS, namely the Radar and C2 (Command
and Communications). C2 will be referred to as a subsystem for convenience,
even though it is a separate system, external to the TLS. A closer exami-
nation of the DPSPR reveals that the DPS is to output data to permanent
files. Although not explicitly required by the specification it will
later become apparent that it is conceptually useful to define permanent
storage as a third subsystem separate from the DPS, even though it is
embedded in the DPS. For REVS use, these three subsystems have been
designated as SSRADAR, SSC2, and SSPERMFL, respectively.

In the specifications, three separate interfaces between the DPS and
the Radar are mentioned. Through one input interface the radar sends
returns to the DPS; through another it sends clock inputs to the DPS. The
DPS issues commands to the radar through an output interface. These
interfaces are designated as RADAR_IM, RADAR _CLOCK IN, and RADAR_OUT,
respectively. The names are arbitrary, but should be meaningfully related
to specification terminology. Note that an interface is designated as
"input" or "output" from the viewpoint of the DPS.

Similarly, the specifications identify one irput interface between
c2 and DPS. (Denoted as input interface CC_IN). Data recorded by the DPS
in permanent storage apparently are never accessed from that source during
DPS operation. Therefore, the DPS is linked to the conceptual subsystem
SSPERMFL via an output interface, DATA_RECORD.

At this point, the subsystem and interface definitions, and their
relationships, can be coded in RSL for entry into the ASSM. Figure 3-1
illustrates one way of expressing these data in RSL. Note that the
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management segment attribute, DESCRIPTION, has been used to explain the
nature of SSPERMFL. This entry is for example purposes here, and will not
be perpetuated in the TSL example. However, notations such as this have
value in a real system development project and should be encouraged.

Also note that the DPS itself is not entered into the ASSM as a
SUBSYSTEM, since it is inherently the object of all software requirements.

3.1.3 Message Definition

Having defined the subsystems, the interfaces, and their connections,
the next step is to examine the discrete blocks of data, or MESSAGEs which
are PASSED BY the interfaces. A MESSAGE is MADE BY its contents, whether
they be DATA or FILEs.

Using SREM, the concepts of "message name” or "message category"
differ from that of "message type". In RSL, the identifier associated with
MESSAGE refers to the message name or category. MESSAGEs are distinguished
by differences in their data contents. Thus, two blocks of data with
different data contents, which pass through an interface, must be defined
as different MESSAGEs, hence must have different message names. The
message name is not contained in the data, it is an external label.

On the other hand, two packets of data may have identical data con-
tent with different values, and may require different processing to be
done on the data within the DPS. In this case there would be two instances
of the same MESSAGE, but with different "message type". Further, it is
typical for one of the data elements in the message to be a message type
identifier, with a unique value for each type. Otherwise, the DPS could
not distinguish between types of messages and perform different processing
operations on each type. Messaaes with different names must also have a
unique identifier in order for the DPS to distinguish between messages.

It is most economical to require that all messages, whether of different
name or type,contain a type identifier as a data element with a unique
value, different from the message name. This avoids both mental confusion
and possible misinterpretation by the RSL translator.
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Figure 3-2 An Elementary Interface Hierarchy
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L To illustrate these concepts, consider a DPS with one input interface
? called IN. Across this interface pass four distinct types of messages.

; The first two types consist of a single data element with different values:
: START, STOP. These command the D°S to start and stop processing, respec-
tively. The second two types consist of a data element with two values:
FEET, INCHES. This element defines which units the real number is in.
Further, the DPS is to convert the input data to meters for further
processing.

These messages can be distinguished by defining a data element
MESSAGE_TYPE with four enumerated values: START, STOP, FEET, INCHES. For
the types FEET and INCHES, an associated data element, LENGTH, can be
defined. OQver the four message types two categories can be identified
according to data content and function. The first category consists of
messages with only one data eiement, MESSAGE TYPE, which provides commands
to the DPS. The second category consists of messages with two data elements,
MESSAGE_TYPE and LENGTH, which provide dimensional input data to the DPS.
The first category is named a COMMAND message; the second category is a
DIMENSION message. Hence, a COMMAND message has two types: START and
STOP. A DIMENSION message also has two types: FEET and INCHES. This
latter message could not be called LENGTH because that name is assigned to

one of the data elements within the message.

The message names, types, and data contents associated with the vari-
ous interfaces must be extracted from the system and interface specifica-
tions, often from widely scatterdéd locations. Sometimes the specifications
only define message types, and the requirements engineer must group these
into categories which will be named MESSAGEs in RSL. For these reasons,
some pencil-and-paper preliminary work is usually needed to organize the
data before translating them into RSL inputs. One diagrammatic represen-
tation of the messages passing an interface, that has proved useful, is
shown in Figure 3-2 for the simple example discussed above.

The diagram is simply a tree originating at the interface. Each
branch of the tree terminates in a box corresponding to a MESSAGE name.
Data elements common to all messages are placed on the tree before the
first branch point. Data elements unique to a specific message are placed
on the branch unique to that message. Elements common to two or more
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messages, but excluded from others, are placed on an intermediate branch
leading only to the appropriate messages. (The TLS example discussed below
will illustrate this latter condition.) The data element names may refer
to data items, or files. It is useful to note files as such on the

diagram. A file is a collection of instances of data items, each instance
having the same structure. If desired, the types of each message can be
noted below the message name. While the diagrammatic format shown has
proven useful, it is in no way mandatory. Whatever notation or format aids
a specific problem should be used. The important point is to organize the
material on paper before writing the RSL inputs.

A useful rule-of-thumb for using SREM is: don't define details until
they are needed for the purposes of the moment. At this stage of an
analysis, interest is focused solely in the elements which are common, and
unique, to the various message types. No further detail is needed. For
instance, if it is known that an identifiable group of data is unique to
a given message, it is only necessary to name the group as a data item on
the tree. In practice this is often easy, because the exact composition .
of the group may be ambiguous long after the group itself is identified.
In any case, the composition of a group is easily defined by the RSL
relation INCLUDES when that level of detail is needed.

Now, consider the messages in the TLS example, starting with those
coming from the C2 "subsystem". Paragraph 3.2 of the TLS CZ/DPS IFS states
that four types of messages are transmitted from the C2 to the DPS:

e Initiate Engagement Mode
e Terminate Engagement Mode

e Handover Image

e Drop Image Track

Implicitly common to all these message types is some sort of message
type identifier. Since these are all common messages they were assigned
a single identifier (COMMAND ID). Paragraphs 3.2.1 and 3.2.2 of the IFS
imply that there are no other data elements in the first two message types.
Both of these types have a common function, namely to command a change in
the operating mode of the DPS. Thus, they form a single MESSAGE category
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(named MODE_CHANGE). Hence, as shown in the diagram of Figure 3-3, there
is a message MODE_CHANGE, of two types, with a single data element,
COMMAND_ID, which distinguishes the two types.

The remaining two message types contain other data elements, in
addition to COMMAND ID, as stated in paragraphs 3.2.3 and 3.2.4. Common to
both is an element called variously "image designation", or "image desig-
nator", but which is obviously a single element called HO_ID (shortened
from HANDOVER_ID). This additional element completes the definition of the
"Drop Image Track" type message. Since the data content of this message
is unique, it forms a message category by itself. The identifier TERMINATION
was chosen in order to reserve DROP_TRACK for use as an enumerated value of
COMMAND_1D.

The remaining message type is also in a category by itself, in this
example named a HANDOVER message. In addition to COMMAND_ID and HO_ID,
paragraph 3.2.2 of the IFS states that this message contains a data element
"image estimated state". However, paragraph 1.1.2.1a of the DPSPR refers
to an "estimate of state", while paragraph 1.2.2.1g states that "each
handoff shall consist of a unique designator, the state vector, and its
covariance matrix." At this point the data element could be defined as
INITIAL_STATE_ESTIMATE. But, it seems worthwhile to state the main com-
ponents, since they are not stated in the IFS paragraph where one would
expect to find them. Thus, two data elements are defined, INITIAL_STATE
and INITIAL_COVARIANCE, to represent the vector and matrix, respectively.
The prefix "initial" is used to avoid confusion with state data generated
by the DPS in the course of subsequent processing. Note that there is no
need, at this point, to define the vector components and matrix elements
individually. The definition of messages related to the CC_IN interface,
as shown in Figure 3-3 have now been completed. These messages can be
defined in RSL as shown in Figure 3-4. Although not shown here, it is
useful to use the capabilities of the management segment of RSL to note
the source of the state data definitions in the handover message, and to
point out that the IFS is incomplete or at variance with the DPSPR.
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Figure 3-3 C2 Input Hierarchy
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Figure 3-4 RSL Message Entries
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3.1.4 The Interface Data Hierarchy

At this point the elements of one of the two major data hierarchy
types associated with SREM have been partially defined. This is the
“interface data hierarchy" depicted in Figure 3-5.

A SUBSYSTEM is CONNECTED TO either an INPUT_INTERFACE or an OUTPUT_
INTERFACE which PASSES blocks of data called MESSAGEs. A MESSAGE is MADE
BY individual items of DATA, and/or by a group of DATA which INCLUDES
individual DATA items, and/or by FILEs. In turn, a FILE CONTAINS indivi-
dual DATA items. The RSL concept of FILE is more general than the usual
software connotation. It is a collection of instances of data, each
instance having the same conten* of data items, without regard to the
details of storage, and without v dering unless specified.

In general, a data item must have a different DATA name in each hier-
archy in which it appears, even though the different names refer to the
same information. The exception is that DATA or FILEs may exist in more
than one MESSAGE due to the fact that only one MESSAGE can be active in
the REVS system at any particular time. Therefore, the assembly of DATA
and FILEs into a MESSAGE is unambigquous regardless of the number of MESSAGEs
that may be MADE BY that element. For example, a MESSAGE PASSED THROUGH an
INPUT_INTERFACE only exists at the instant of passage (i.e., the enablement
of the interface network). An ALPHA accesses not the MESSAGE but the DATA
it contains; there can be no ambiguity among those DATA items regardless
of the number of MESSAGEs which might contain them, since there can be no
more than one MESSAGE entering the system for a given enablement.

SREM is heavily oriented toward an orderly analysis of the interface
data hierarchies, in a "top-down" direction, as the first step in defining
DPS requirements. This is a natural direction, as the interfaces and the
messages crossing them are usually the most clearly defined elements of the
originating specifications. As the data definitions are developed in
progressively greater detail, the definition of specific processing steps,
or ALPHAs, begins to emerge, as well as the processing flow STRUCTURE which
11nks the ALPHAs.

For INPUT_INTERFACES, the "top down" consideration of the data hier-
archy follows the flow of processing. For OUTPUT_INTERFACEs, the "top down"
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Figure 3-5 Interface Data Hierarchy
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direction is opposite to the processing flow. However, backward tracing
from the output interface is a valuable tool in constructing the steps
necessary to form an output MESSAGE.

Initially, the internal processing required of the DPS may be il11-
defined and ambiguous. The requirements engineer will need to draw heavily
on experience to synthesize the connections between input and output. As
a broad guidetine, the primary concern is, "What must be done to the data
that is input in order to provide the required output?"

3.1.5 Problems of Definition

In general, specification documents written in English text contain
statements which yield different meanings depending on a particular inter-
pretation. Confusion and ambiguity usually result when the requirements
engineer encounters specification statements similar to subparagraphs 3.2.5
and 3.2.6 of the C2/DPS IFS. These two innocent subparagraph titles lead
to a number of confusing questions, which are typical of preliminary
specifications.

The titles of subparagraphs 3.2.1 through 3.2.4 correspond to clearly
defined C2 to DPS message types, and the content of the text addresses those
types. The contents of 3.2.5, titled "Message Acknowledgement", and 3.2.6,
titled "Error Handling", are TBS (To Be Specified). Do these titles indi-
cate additional input message types, in conflict with the clear definition
in paragraph 3.2? If so, what message is being acknowledged by "Message
Acknowledgement"? No messages from DPS to C2 have been defined, and no

requirement for a DPS output interface to the C2

system is indicated. In
fact, Figure A-1 of the DPSPR (Appendix A) clearly indicates that message

traffic is one-way, from C2 to DPS.

On the other hand, a requirement for the DPS to acknowledge receipt
of any of the four defined C2 to DPS message types by transmitting a reply
to C2 may be intended. If so, both the DPSPR and IFS must be modified to
reflect this, without ambiquity. Similarly, "Error Handling" might refer
to either a message type, or to processing in response to erroneous messages.
Resolution of these questions is important because major differences in DPS
definition result from the alternatives.
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Work can either be halted until the problems are resolved, or can

proceed tentatively with the assumptions which make the most sense. If
the work continues, the problem should be noted in the ASSM to identify
what elements are affected by the assumptions. Figure 3-6 shows one way
of doing this, for the message acknowledgement problem, using features of
the RSL management segment. These entries announce the problem and
indicate changes needed later if the assumptions are wrong.

OeCISLOv: Mpawlno _UF _Meoskauc _alnivuwboooeMe v,
PROosLeM: "[APLiews i lun ub CC 1u LPS [F> PAaxuuRArA d=¢=5
1> NUT LieArme RevIoluln UF IAdps 2axaoRAMPH AN/ Ux

UPsHs Fleodle 1= 15 NEEDELL2,
ALTexwb llvrS:
"le INTERMPRET MESSALE aLAWIaLEDGEMENT 4> A Mpod>Abe [ YPe

FrRUM CC TU LPSe
Ce INIERPRET A4S A MESSabE FrUM UF> TU LC 1IN KESPUNSE
¢ EaCd S 19 OFs mES>aALEe Trily wtzus & DPS
TR L sEERPFAGE Y Coaa
CritylCr s
"TORUCEED wlil~ AL TekwallVE ¢ PENDING FU<vab HESULUTIOYe S e

Figure 3-6 RSL Decision Entry

A possible objection is that making these entries and recording
these questions is tedious and takes up time. True. However, more time
will eventually be taken up by other people asking the same questions (over
and over again). Worse yet, others may make different assumptions or fail
to detect the ambiquities, resulting in more time spent later in rework.
With the information recorded in the ASSM, the answers are available to
everyone - even to those who haven't yet thought of the questions.

It is not within the scope of this manual to explore all the aspects
of traceability and uses of the RSL management segment. For further
development of the TLS example, assume that the problems have been resolved
as follows:

o A message called ACKNOWLEDGEMENT consisting of one data
element, COMMAND ID, is required.




e This message is passed from DPS to C2 via a new output
interface, CC_OUT.

o "Error Handling" refers to error processing required of the
DPS when a message from C2 is not identified as one of the
four specified types.

3.1.6 R_NET Definition

A Requirements Net, or R NET is used to describe the required flow of
processing in response to a single stimulus which ENABLES the net. This
stimulus may be either the passage of a MESSAGE through an INPUT INTERFACE,
or an EVENT defined by its arrival at a node on the subject R_NET or on
some other R _NET associated with the DPS.

Each INPUT_INTERFACE must enable an R_NET. Otherwise, DATA in a
MESSAGE passing the interface could not be processed by the DPS. Hence,
there must be at least one R_NET for each INPUT INTERFACE, since only the
processing on an R NET can distinguish between the arriving messages. Thus,
the first logical step in defining the R NETs of the DPS is to define
one for each INPUT INTERFACE. In the TLS example, three such interfaces
have been previously defined, so it is necessary to develop three corre-
sponding R_NETs.

R_NETs may be entered into the ASSM manually from the Anagraph termi-
nal, or via a card deck of RSL statements. 1In most cases, the net should
be diagrammed on paper first to develop the concept fully and minimize
revisions.

As a first example, consider the R_NET ENABLED by INPUT_INTERFACE
CC_IN. The Input-Interface is the initial node on the net. It is
reasonable then, but not mandatory, to provide an ALPHA for common pro-
cessing of all MESSAGEs through that interface, for such purposes as
validating data common to all MESSAGEs. Thus, a typical starting structure

152
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CC_IN

VALIDATE
HEADER

!

It was noted during MESSAGE definition that each was distinguished
by the differences in their data contents. Since the input to an ALPHA is
fixed, there must be a unique ALPHA for each MESSAGE. There also may be
several message types for each MESSAGE, and it is reasonable to expect
different processing, hence different ALPHAs, for each type. While not
always true, this is usually a profitable assumption at this stage of R _NET
development. Further, an additional ALPHA is usually needed for error
processing of messages not recognized as one of the valid types. Therefore,
it is possible to draw the following skeleton associated with an input
interface with the information gained from our preceding analyses of the
specifications. '(Refer to Appendix D, Figure D-1 for symbols and allowable
structures. )

VALIDATE
HERDER

| ACKNOWLEDGE

330w INGRITVOND 3LWILING

INITIATE TERMINATE PROCESS_
AR twmu_rmlJ L ENASLRENT ENGAGEMENT CC_ERROR J
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The OR node with multiple branches, as shown, is described in RSL
with the aid of the CONSIDER phase. The object of consideration is a data
element with an enumerated set of values, in this case the data element
COMMAND_ID. If the value of COMMAND ID in a particular message does not
match one of the four valid MESSAGE types, then the CZ_MESSAGE_ﬁRROR branch
is invoked.

The ALPHAs defined above reflect all processing required for a given
message type. The names chosen reflect a gross conception of the nature
of the processing. They are subject to change. As analysis proceeds the
definition of the R_NET will be refined. The first tentative ALPHAs may
expand, and the branching structure will be modified for all but the sim-
plest systems. Hence, there should be no rush to enter an R_NET into the
ASSM at the first opportunity. This activity is best performed when the
definition of the net has stabilized and possibie relations with other
R_NETs are identified.

Where the previous effort was purely mechanical, it is now necessary
to apply some creativity to complete the interface network. There are two
fundamental approaches to that completion from the available documentation,
i.e.,‘thread tracing and sentential analysis. Both should be used so that
completeness of statement is assured.

The first operation is thread tracing. By reading the source speci-
fications, the processing steps required may be traced from an input port
to their logical termination. When all paths have been traced, not only
for the input networks but also for those developed in the following para-
graphs, the set of processing steps (ALPHAs) required should be complete.
Sentential analysis provides a cross-check by separating each specification
sentence into its nouns (which correspond to system data) and its verbs
(which correspond to ALPHAs). The two sets of ALPHAs should be identical;
if not, they are made to be through refinement of the diagrams.

The result of specification analysis is completion of the paths from
each INPUT_INTERFACE. For example, there is a requirement in the TLS that
each MESSAGE received from C2 be acknowledged. Therefore the AND node is
added, an ALPHA is provided to FORM the MESSAGE: ACKNOWLEDGEMENT, and the
appropriate OUTPUT_INTERFACE: CC_OUT is indicated. Continuing this
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process developed the following diagram. It is a complete R NET for
CC_RESPONSE requirements for TLS except that it does not yet reflect inter-
network connectivity. Note that each branch ends at either an QUTPUT _
INTERFACE, or at a TERMINATE symbol.

VAL IDATE
KCADIR

INITIATC
ENGAGIMENT

TERMINATE_ PROCESS_
ENGAGEMENT CC_ERROR

AR

L INTTIATE ruc(1 tm‘ruu_vn“ l

{oara_recoro ) < OATA_RECORD )

In tracing input networks, many of the MESSAGEs to be output by the
software will have been isolated. However, not all messages for any OUTPUT _
INTERFACE, nor indeed any MESSAGE for some of them, may be defined. Thus,
there is an inverse operation for output networks which traces back from
an OUTPUT_INTERFACE through individual ALPHAs for each possible output
MESSAGE to the earliest operation required for it in the specifications.

This procedure is not necessary for the network above. A1l MESSAGEs
passed by CC_IN require an ACKNOWLEDGEMENT message response to be passed by
CC_OUT. ATT1 HANDOVER messages clearly require a TRACK_INITIATION message
to be passed by DATA _RECORD. The above network completely describes the
only conditions where these responses are generated within the DPS. A
TRACK_TERMINATION message is passed by DATA RECORD in response to an input
TERMINATION message passed by CC_IN. However, this case represents only
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one condition where a TRACK TERMINATION message is generated by the DPS.

The remaining conditions will occur on other R NETs. But, all of these
responses have one thing in common. Each is a single MESSAGE passed through
a specific OUTPUT_INTERFACE in response to a given MESSAGE or class of
MESSAGEs passed by a single specific INPUT_INTERFACE. These are examples

of "synchronous processing": the input is joined to the output by a

direct path of processing steps, and none of the data used are modified by
processing performed on any other path.

In the context of R_NETs, logical connectivity is maintained, not
only by a continuous path through ore R_NET, but perhaps through additional
R_NETs by means of EVENTs. An EVENT is an alternate means for enabling an
R NET. A single Togical path is formed by the path leading to the event
on the enabling R_NET and continuing on a path on the enabled R NET. Such
paths represent "synchronous processing" only if none of the data used are
modified by an independent path.

"Asynchronous processing" is a more complex concept to grasp. This
type of processing is implicit when two R _NETs are related by data, but
without the "logical connectivity" represented by flowing tokens. An
example involving three simple R NETs will serve to illustrate the basic
forms of "asynchronous processing." The example is defined in Figure 3-7.

Whenever a subsystem SS1 passes an XIN message through the DPS inter-
face SS1_IN, the R_NET named X_VALUE is enabled. This R _NET accepts the
data NEW X in the message and, if NEW X satisfies certain conditions, up-
dates the value of a global variable, X, to the value of NEW _X. Whenever
a second subsystem, SS2, passes a YIN message through the interface SS2_IN
the R_NET named Z VALUE is enabled. This R _NET accepts the data Y in the
message and adds it to the current value of X defined in the data base to
form Z (defined as a global variable for this example). The value of Z is
contained in the ZOUT message sent to SS2 via SS2 OUT, but is also retained
in the DPS because Z is defined as global data. Further, a third R_NET
named ZZ VALUE periodically enables itself, to compute ZZ, by means of an
event on its own structure and an associated time delay. The value of Z
which is used is, of course, that which is current in the data base. There
is no specific order of enablement required of the R NETs.
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Figure 3-7 Three Asynchronous R_NETs

3-24




r'—'——-_'——'—m

Examination of this system shows that the values of Z and 22 depend
not only on the inputs X and Y (or their previous values), but also on the
sequence of enablement of the R NETs. Thus, within a given time interval,
there is not a one-to-one correspondence between the latest values of X and
Y and the latest values of Z and 22. For that matter, no such correspondence
exists between Z and 22.

A simple example of "asynchronous processing" in the TLS example
might be the use of radar clock time. The sole function of the R _NET
called RADAR TIMING is to accept timing inputs from the radar and update
the global variable RADAR CLOCK. If another R NET needed radar time, it
would use the value of RADAR_CLOCK. This value does not reflect the cur-
rent time, but rather the time at which the radar formed the message which
was last accepted by the R_NET called RADAR TIMING.

The méjor, and most complicated, example of "asynchronous processing"
in the TLS is the relationship between radar returns and the next set of
radar commands. Synchronous tracking would require that data from the last
radar return from an object be used to produce the next succeeding radar
order related to that object. Asynchronous tracking allows use of the last
data available in the DPS, even though more current data may be coming
from the radar. Asynchronous tracking allows less stringent DP response
times, better time-line usage, and permits gradually degraded response with
increased system load. Synchronous tracking, on the other hand, places
stringent constraints on the DP which lead to saturation and loss of track
under relatively light loads.

The definition of an asynchronous processing concept is subtle and
often difficult. No cookbook solutions can be offered for this creative
process. First, the R_NETs must be traced both forward from the input

interfaces and backward from the output interfaces. The data and logical
connectivity to fill the gaps between must then be added through an active
and creative engineering thought process. Note that SREM does provide a
framework of organization which fosters consistency, and ultimately leads
to a simulation which can detect errors of concept.
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3.1.7 Entity Definition

One of the most powerful concepts used in SREM is that of an "entity".
This concept allows a clear expression cf *he role of the DPS requirements
in the same operation, and the R5L facilities provided tend to enforce that
perspective. An "entity" is simply a thing, or category of things, in the
external world about which the DPS must collect, process, and maintain data.
Entities are closely tied to the reasons for the existence of the system and
its DPS. They are usually implicit in the wording of the originating
specifications.

For instance, the basic purpose of the TLS is to gather data on the
position and velocity of designated objects within its detection range, and

to predict the position and velocity of those objects at some future time.
This suggests that "objects" might be an entity. However, "designated
objects" would be a better candidate, because the TLS is not expected to
detect any objects other than those the C2 System orders it to track.

Considering the TLS as a whole, this might be a reasonable choice.
But the focus is on the DPS and it is not "aware" of objects because it
does not perceive them directly. The radar performs the sensor functions.
Thus, the DPS is only aware of what the radar perceives as objects and
reports to the DPS. The nomenclature of the DPSPR calls these "images".
Further reading of the DPSPR shows that much of the DPS processing is con-
cerned with the proper classification of these images, and eventual elimi-

N

nation of those which do not correspond to real objects (ghosts), or which

are redundant images of the same object. During the time that an image is
considered an "image in track", a certain instance of data items must be
maintained in the DPS and be associated with the proper image. When the
DPS decides that the image is probably redundant or a ghost, or should drop
track on that image for other reasons, the DPS must maintain, for a time,

a different set of data about that image.

Thus, there is a general category of things called "images" which are
of importance to the DPS. In SREM, such a category is called an ENTITY_
CLASS. Hence, for TLS an ENTITY_CLASS named IMAGE was defined. There
are two types of IMAGE, distinguished by the different data associated with
each type; designated as IMAGE_IN_TRACK, and DROPPED_IMAGE. Each IMAGE of
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which the DPS is aware has an instance of data uniquely associated with it.
This instance may be composed of DATA items and FILEs. The composition of
the instance is a function of ENTITY_TYPE and, by definition, should be
different in some manner from at least one other type in the class. However,
data common to all types may be associated with the ENTITY CLASS itself.
Multiple ENTITY _TYPEs may have identical data associated with them. These
usually imply a transition from a common earlier state (e.g., an ENTITY_TYPE
I is set to either ENTITY_TYPE J or ENTITY_TYPE K depending on some decision
in the DPS).

A second ENTITY CLASS is defined in TLS for radar PULSEs. The pulse
is an external phenomenon (an electromagnetic signal) about which the data
processor is found to need data, and which exists in multiple copies.
Therefore, it satisfies the criteria for consideration as an ENTITY CLASS.
The fact that data must be 'remembered' about each pulse while it is in
transit, and the required data themselves, derive from the IFS through the
process of defining the functional requirement. Thus, when considering the
determination of range to the target, it is necessary to know both the
start time of the range gate relative to the start of transmission and the
time within the gate that the signal was detected. The IFS asserts that the
radar return contains the time within the gate; the start time of the gate
must therefore be 'remembered' by the data processor from the command which
gave rise to the return. Thus, the data required on a pulse in transit have
to do with the transmission parameters relevant to different pulse waveforms.
Consideration of data and logical usage differences leads to the definition
of four ENTITY_TYPES named T1 T2, T3, RETURNED _PULSE, and LOST_PULSE within
the ENTITY_CLASS: PULSE.

3.1.8 The Entity Data Hierarchy

The second major data hierarchy associated with SREM is the "entity
data hierarchy" depicted in Figure 3-8. The means for manipulating data
contained in an entity hierarchy differ from those used with the interface
hierarchies described in Section 3.1.4.

An ENTITY CLASS is COMPOSED OF one or more ENTITY_TYPEs. If there
are data elements common to all ENTITY TYPEs, then the ENTITY_CLASS ASSOCIATES
these DATA items and FILEs. For data elements specific to an entity type,
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the ENTITY_TYPE ASSOCIATES the applicable data elements. Once again, the
DATA item is the lowest element in the hierarchy. Each FILE CONTAINS items
of DATA.

The chief characteristic of the entity data hierarchy is the unique
method of manipulating data which is implemented in RSL. There is no way,
in RSL, for a user to specify that a FILE be created or destroyed by an
ALPHA. FILEs may only be modified by ALPHAs (although instances in files
are created or destroyed in the BETA models). RSL provides a mechanism to
require that an ALPHA CREATES or DESTROYS the knowledge that an instance
of an ENTITY_CLASS exists in the environment. When an ALPHA creates a new
instance of an ENTITY CLASS, a new instance of all the common DATA and
FILEs ASSOCIATED WITH that class is initialized. The ALPHA may then assign
: proper values to those data elements through its BETA definitions. These
' data elements are retained throughout the 1ife of the instance.

The ALPHA can also SET the ENTITY TYPE. When this is done, an instance
of all the specific DATA and FILEs ASSOCIATED WITH the ENTITY TYPE is
initialized and can be assigned proper values within the BETA definitions.
When the instance of ENTITY_CLASS is SET to a new ENTITY_TYPE, the specific
data elements unique to the old type are destroyed and a new instance of

data elements specific to the new type is initialized.

As the data processing system gathers information about an entity, it
may first identify the entity as being of one ENTITY TYPE, and then another.
Instances of a class of entities thus evolve from one type to another, but
instances of one class (e.g., IMAGEs) can never evolve into another class
(e.g., PULSEs). Each ENTITY_TYPE therefore COMPOSES just one ENTITY_CLASS.
An instance belongs to one ENTITY_CLASS after an ALPHA CREATES it, and it
belongs to the last ENTITY_TYPE to which an ALPHA SETS it. Eventually, an
ALPHA may destroy (knowledge of) the instance, and all data associated with
the instance vanish. Although the RSL statements for CREATES and DESTROYS
refer to the name of the ENTITY CLASS, the operation is applicable only

to a single instance.

This concentration of the requirements for creation and destruction
of knowledge about external entities, rather than the mechanics of data
structures, allows the user to focus on the requirements for the OPS as a
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part of the system in which it is embedded. Otherwise, the tendency would
be to stray into process design issues, such as when to set up FILEs.

As was done with MESSAGEs in Section 3.1.3, it is useful to diagram
the entity data hierarchies before coding them in RSL. Figure 3-9 shows
diagrams of the TLS hierarchies associated with the two ENTITY_ CLASSes,
PULSE and IMAGE. When the definitions are stable and ready to enter in
the ASSM, the entries can be coded in RSL as shown in Figure 3-10 for the
ENTITY_CLASS: IMAGE.

ENTITY_CLASS: PULSE
PULSE_TYPE

TARGET_ID
PULSE_ID
XMIT_START

L

I |
RECEIVE_STOP ] RECEIVE_STOP

ACCOUNTED
T1_T2 XMIT : “FoR T3 XMIT

FILE: T1_T2 WINDOW FILE: T3 WINDOW

\
T1_T2 PULSE bt M T3_PULSE
e LOST _PULSE o

ENTITY_CLASS: IMAGE
IMAGE_ID
ENTRY_TIME

|

I
STATE

LAST PULSE
COVAE&ANCE FILE: TERMINATOR

TRACK_RATE DROPPED_IMAGE

WAVEFORM
IMAGE_IN_TRACK

Figure 3-9 Entity Hierarchy
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ENTITY_CLASSE IMAGE,
ASSHACIATESY
DATAg
DATA
COMPOSED 6F¢
ENTITY_TYPES
ENTITY YYRER
ENTITY_TYPES
ASSHCIATES:

3.1.9 Independent FILEs

manent entity data hierarchy.

criteria.
FILE.
be empty.
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Figure 3-10 RSL Entity Entry

ENTRY_TIME
IMAGE_ID.

DROPPEN_1¥AGE
IMAGE. IN_TRACK,

IMAGE_IN_TRACK,

DATA; COVARIANCE

DATA3 LAST_PULSE

DATAy STATE

DATA; TRACK_RATE

DATAy WAVEFORM,
ENTITY_TYPE® DROPPED_IMAGE,

ASSHCIATESY
FILED TERMINATOR,

When defining processing requirements, there may be a need for data
sets which fit in neither a transient interface data hierarchy nor a per-
These should have the properties of multi-
ple instances of a data item or data group and which either need to be
1) retained as GLOBAL data, or 2) ordered in some particular way, or
3) temporarily maintained as a class of data meeting some selection
These needs can be satisfied by defining an independent
This FILE exists in the DPS at all time, even though it may
Although instances in the file can be created and destroyed
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within BETA and GAMMA executable descriptions of ALPHAs, the FILE itself
cannot be created or destroyed. It can only be modified. FILEs can be
INPUT TO ALPHAs or OUTPUT FROM ALPHAs or both.

The distinction between the concepts of ENTITY CLASS and independent
FILE often may appear fuzzy. The key distinction is that a FILE is a set
of data, an ENTITY_CLASS is the subject of data.

In the TLS, there exists a file of constants called WAVEFORM TABLE.
This FILE is part of the site-adaptation data for the system, and is inde-
pendent of real-time input. Two other TLS examples of independent FILEs
are those called COMMAND and CANDIDATE. These files are dynamic (i.e.,
change in response to real-time data). Both of these files are used to
select instances from ENTITY_TYPE: IMAGE_IN_TRACK and to order the extracted
data to determine new instances of ENTITY CLASS: PULSE. Thus, these files
are part of the data bridge between the two ENTITY_CLASSes in TLS. A

3.1.10 Summary of Phase 1

This section has outlined a general procedure for defining the ele-
ments needed to specify the requirements for the DPS. At this point many
of the requirements definitions are gross and tentative. The constructs
may have been entered into the ASSM as they were defined, or they may just
exist on paper. This choice is up to the user, and depends upon the size
and nature of the DPS problem, and the number of people involved.

The following "top down" sequence of steps has proved to be the most
effective:

1) Define the subsystems relevant to the DPS.
2) Define the interfaces connecting the DPS to the subsystems.

3) Establish the messages passing through the interfaces, and
define their data contents.

4) Develop the R NETs originating at input interfaces.

5) Construct processing steps, tracing backward from the output
interfaces when necessary.

6) Define the entities of concern to the DPS, and the associated
data hierarchies.
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7) Define independent files as necessary.

8) Refine the R_NETs and create new ones, as needed, to link
the input and output interfaces.

Some variation on this sequence may be appropriate to certain problems, but
the basic principle is to move from known interfaces to internal processing
steps, using the data definitions as a vehicle.

The ALPHAs defined at this point will be primitive, and will reflect
high level concepts of the nature of the processing. In Phase 3 (Section 3.3)
they will be modified, and expanded into subnets, as necessary. But first,
Phase 2 (Section 3.2) is needed to consolidate the information developed
to this point and to ensure that it forms a consistent basis for detailed
development.
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3.2 PHASE 2 - EVALUATION OF THE KERNEL

Before completing the definition of the functional requirements
structure, it is prudent to enter the information derived in Phase 1
into the ASSM and check the results, both manually and with the aid of
Requirements Analysis and Data Extraction (RADX) procedures. Therefore,
all information from the paper constructs that has not been previously
entered should be loaded into the ASSM. This nucleus of information,
called the "kernel", constitutes the minimum needed to document the major
elements of the functional requirements definition.

3.2.1 Data Naming Conventions

RSL has been designed to force an early precision of thought with
respect to data definition. A single item of information may require
several different DATA names in the course of its existence in the system.
These are applied as the usage of the information and its properties of
transience or permanence dictate. Naming is a tedious process, and may
lead to a variety of awkward names, but it is mandatory in the development
of a coherent, unambiguous DPS model. While the RSL translator will detect
most common ambiquities or conflicts, the user should continually refine
his understanding of the data flows within the DPS in order to catch more
subtle errors.

The entity data are the first to display the constraints imposed by
RSL naming converitions. In general, it is necessary that a data element
exist in only a single hierarchy; the sole exception is that it may exist
in multiple MESSAGEs. Thus, the identifier of an image being tracked is
both the TARGET_ID ASSOCIATED WITH PULSE and the IMAGE ID ASSOCIATED WITH
IMAGE. The two values are the same when the TARGET_ID is assigned, but
note that the destruction of an instance in one ENTITY_CLASS is unrelated
to the existence of an instance of any other. The meaning of a single
identifier, if the IMAGE instance were destroyed while the PULSE was still
active, would be indeterminate. It is only to resolve such indeterminacy
that the naming rules are imposed; here, the "same" information is given
different names for the two occurrences in different hierarchies.

The identifier used for an IMAGE is given to the CC_RESPONSE R_NET
as a HO_ID (handover identifier). The same name is applied to a drop-track
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command when a TERMINATION message is sent, and also any of three MESSAGEs
through the DATA RECORD interface, whenever information about that image is
updated. However, when the information is to be held in global storage
(such as for an entity), a different name must be applied (IMAGE_ID for the
IMAGE class, TARGET ID for PULSE).

3.2.2 Structural Data Definitions

R_NETs can be entered into the ASSM in two ways. Using REVS in the
ONLINE mode, the nets can be entered interactively via the Anagraph terminal
at the ARC facility. Using REVS in the OFFLINE mode, the nets can be speci-
fied by an input deck of RSL statements. If the OFFLINE mode is used, cer-
tain DATA which are integral to the R NET structure must be defined with
appropriate statements before the set of statements which define the :
STRUCTURE of the R _NET can be integrated. Prior data definition is not i
necessary if the Anagraph terminal is used, but should be accomplished f
within Phase 2 for completeness of the kernel. i

Structural DATA elements include those wnich are referenced on the
network STRUCTURE in FOR EACH or SELECT statements; CONSIDER statements
associated with an OR node; and conditional expressions associated with
an OR node. The latter two types are called "selection variables." Other
DATA which should be defined at this point are those DATA which DELAYS the
occurrence of an EVENT or ORDERS a FILE.

The FOR EACH statement may be absolute or conditional. The object
upon which the statement operates can be an ENTITY CLASS, ENTITY_TYPE, or
FILE. While the FILE is usually associated with cne of the interface or 7
entity hierarchies, assumed to be defined previously, some FILEs may exist §
independently from any hierarchy, as discussed in 3.1.9. It should be \
verified that all elements used in FOR EACH and SELECT statements are
declared in the ASSM prior to entry of R_NET definitions which use them.
Elements used in the condition part of a conditional FOR EACH must be
defined as discussed below for selection variables.

Selection variables require added definition at this point because

of the mechanics of the RSL translation process. In addition to declara-
tion of the DATA name, its TYPE must be identified. Further, if the TYPE
is ENUMERATION, the RANGE of values must be defined before the R_NET
STRUCTURE can be translated.
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While not mandatory, it is recommended that the LOCALITY and USE
attributes for selection variables also be defined at this point, and be
verified manually because REVS consistency analysis does not include DATA
referenced in conditional expressions. Thus, the software cannot detect
definition errors until data flow analysis or SIMGEN executions. Fiqure
3-11 shows RSL inputs which are typical TLS examples of selection variable
definition.

DATA; MODE,
LOCALITY: GLORAL,
RANGE ! “ENGAGED,STANDBY",
TYPEs ENUMERATIOM,
USE: SATH,
SUTPUT FRBMS

DATAs LAST_PULSE,
LOCALITYs GLABAL,
TYPEL PEAL,

USEs BOTH,

DATA; TRACK_RATE, i
LOCALITY: GLOBAL, £
TYFPE: REAL,
USE3 BOTH, :

DATA: TeRF, !
LOCAL ITYE LOCAL, {1
TYPEs REAL,

USEy BATH,

Figure 3-11 RSL Data Entry

The identification of selection variables within a system is usually
straightforward. These are simply the decision parameters whose value
determines whether one series of processing steps or an alternate series
is to be executed. When multiple message types pass through an INPUT _
INTERFACE, the type identifier contained in the message is, with no known
exceptions, a selection variable (e.g., COMMAND_ID in the CC_IN interface
hierarchy). Since the data input to an ALPHA is fixed, and since each
message type implies either different data content or different processing,
there must exist at least one unique ALPHA for each message type.
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3.2.3 Entering R_NETs in the ASSM

The required information about each R_NET is its name, enabling
mechanism, and structure. In the current version of REVS, names assigned
to R NETs, SUBNETs, and ALPHAs must be unique within the first eight
characters. For all other RSL elements, names must be unique over a field
of sixty characters, which is the maximum name length allowed.

The enabling mechanism of an R_NET is either a single INPUT. INTERFACE
or one or more EVENTs. If a message passing through an interface is the
mechanism, then the first statement in the R_NET STRUCTURE is an INPUT_INTERFACE
name declaration. In the case of EVENTs, the EVENT name does not appear in
the STRUCTURE of the enabled R NET. However, it appears in the STRUCTURE
of the enabling R NET at the appropriate point.

When the R NET is entered into the ASSM via card input, data elements
which appear in the STRUCTURE must be predefined in the ASSM. These data
are discussed in 3.2.2. The R_NET STRUCTURE is discussed in below.

3.2.4 The STRUCTURE of an R_NET

Flows through the system are specified in RSL as Requirements Networks
(R_NETs). R _NET flow STRUCTURES consist of nodes, which specify processing
operations, and the arcs which connect them. The processing nodes are ALPHAs,
which are specifications of functional processing steps, and SUBNETs, which
are specifications of processing flows at a lower level in the hierarchy.

The processing nodes are single-entry, single-exit.

In addition to the simple sequential flow which may be represented by
connecting this type of node, more complex flow situations are expressible
in RSL by the use of structured nodes which fan-in and fan-out to specify
different processing paths. These nodes are variations of AND and CR nodes,
and include an OR with a CONSIDER statement. The REVS Users Manual contains
an extensive discussion of these structural elements. Also, the TLS
examples in the Appendix show the actual format of various structures.

Indentation is used in the STRUCTURE declaration to facilitate reading.
When entering the declaration on cards, using REVS in the OFFLINE mode,
the indentation format typified by the REVS output examples in the appendices
should be followed. This is not mandatory, but it is strongly recommended
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in order to check the output against the input. In this way, the user
can quickly detect where REVS has interpreted the STRUCTURE in a different
way than intended.

In addition to describing the processing flow of an R NET, the STRUC-
TURE declaration may also serve to declare the existence of the named ALPHAs
and SUBNETs. The STRUCTURE of any SUBNET shouid also be declared at this
time. Further definition of the attributes of ALPHAs will take place in
Phase 3.

If Anagraph or CALCOMP plots of the structures are desired, graphic
data rust be entered for each R NET. Graphic coordinates may be entered
from the Anagraph terminal or generated by a RADX PLOT command. The
Anagraph plots are useful while working interactively at the terminal. The
CALCOMP plots are more useful for permanent retention and for documentation,
as shown in Appendix G.

3.2.5 Checking the Kernel with the Aid of RADX

As part of the auditing process, it is useful here to define a set of
RADX directives which assist in determining the completeness of entries
into the ASSM. Two operations are recommended which are simple, but
revealing:

1) APPEND R NET STRUCTURE, ENABLED.
LIST R NET.

2) APPEND SUBNET STRUCTURE, REFERRED.
LIST SUBNET.

These directives generate a listing of the R_NETs with their structures and
enabling events or interfaces. Since each R_NET requires a structure, and
an enabling condition, any failure of that class is detectable here.
Similarly, the correctness (agreement with intention) of EVENT naming may
be confirmed.

While it is possible to confirm the structures by inspection of the
RADX output, reading the equivalent diagrams (generated by RNETGEN) is
generally simpler; since they are equivalent representations, either the
CALCOMP jllustration or the RADX 1isting may be employed for the purpose.

3-38




(Note that viewing the Anagraph output at the terminal is less useful since
all element names are truncated to three characters and since branching
criteria are not immediately displayed.)

It is in data analysis that the RADX tools are most useful at this
stage. Defining two hierarchies for data output:

HIERARCHY FILES = FILE CONTAINS DATA  DATA INCLUDES DATA.
HIERARCHY DATUM = DATA INCLUDES DATA.

It is desired to identify the DATA items and the FILEs which are not linked
with higher data levels (entities, or messages). One way derives from the
following definitions:

SET A = ALL WITHOUT ASSOCIATED.
SET B = A WITHOUT MAKES.

SET C = B WITHOUT CONTAINED.
SET D = C WITHOUT INCLUDED.

Now the RCL (RADX) directive: LIST B WITH HIERARCHY FILES will generate
both the file names and the data comprising each such file where the file
is not associated with an entity and does not make a message. Such a free-
standing file should be a conscious product of requirements engineering and
not an accident.

Free-standing DATA may be extracted by: LIST D WITH HIERARCHY DATUM.
Note that the HIERARCHY DATUM is used here as a convenience to limit the
output to the names of the top data level not constituting part of a hier-
archy; it does not in fact cause INCLUDED DATA to be output, since the SET
from which the extraction is effected (D) has no members which are INCLUDED
in any DATA. To complete tracing of the data hierarchies, yet another SET
would have to be defined containing the DATA extracted by LIST D WITH HIER-
ARCHY DATUM, and that SET would then be LISTed with HIERARCHY DATUM.

Typically, free-standing DATA and FILES may be local or global con-
stants. Each item extracted by the methods outlined above should be
assessed to determine whether in fact it should be isolated or is properly
a constituent of an entity or interface hierarchy.
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Finally, the following HIERARCHies may be defined, and each may be
used to complete the RADX directive: LIST ALL WITH HIERARCHY

HIERARCHY ENTITY =
' ENTITY_CLASS ASSOCIATES DATA
E ENTITY_CLASS ASSOCIATES FILE
ENTITY_CLASS COMPOSED ENTITY_TYPE
ENTITY_TYPE ASSOCIATES DATA
ENTITY_TYPE ASSOCIATES FILE
FILE CONTAINS DATA
DATA INCLUDES DATA.

HIERARCHY INFACE =
INPUT_INTERFACE PASSES MESSAGE
MESSAGE MADE DATA
MESSAGE MADE FILE
FILE CONTAINS DATA
DATA INCLUDES DATA.

HIERARCHY OUTFACE =
OUTPUT _INTERFACE PASSES MESSAGE
MESSAGE MADE DATA
MESSAGE MADE FILE
FILE CONTAINS DATA
DATA INCLUDES DATA.

The result is to extract from the ASSM the complete kernel of the require-
ments, as illustrated in Appendix F.

3.2.6 Summary of Phase 2

This phase has been a period of consolidation, between the initial
definitions of Phase 1, and the completion of those definitions in Phase 3.
Nonetheless, the end of Phase 2 is an important milestone in the total effort.

For the first time, the kernel of the requirements construct has been
loaded into the ASSM as a whole. Many of the early mistakes and inconsis-
tencies will be detected by the RSL translator during the entry process.

More important, the requirements engineer can now use thm, facilities of the
Requirements Analysis and Data Extractor (RADX).
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The introductory uses of RADX, in 3.2.5, will be built upon and
expanded in Phase 3. Eventually, each user will probably compile his own
Tibrary of RADX procedures. In future efforts these "off-the-shelf" pro-
cedures can be used as part of the overall evaluation sequence.




3.3 PHASE 3 - COMPLETION OF THE FUNCTIONAL DEFINITION

The work through Phase 2 has provided definition of the higher-level
elements of data hierarchies; definition of R NETs, their STRUCTUREs, and
their enabling events; and declaration of the existence of ALPHAs and their
place in the R NETs. This information has been entered into the ASSM and
has been subjected to various forms of automated analysis and review.

It now remains to complete the definition of these elements to pro-
vide a basis for construction of an executable simulation. Each ALPHA must
be defined in terms of its data transactions, and definition of all DATA
which are known to be INPUT TO or OUTPUT FROM an ALPHA must be completed.
In general, the DATA which can be described at this stage are either those
global to multiple R NETs, or those local DATA which make messages. The
need for additional local data internal to the R NETs will be discovered
in the development of executable descriptions (Section 3.5). At that time
the need for definition of lower levels of the existing data hierarchies
may be arparent.

During this process, the original primitive ALPHAs will often need
redefinition. Additional ALPHAs can be added, or the original ALPHAs
can be redefined as SUBNETs, which preserves traceability and minimizes
modification of the R NETs. Occasionally, the STRUCTURE of the net may
change, or new nets may be added, as the processing requirements evolve.

The following phases will be devoted to construction of a functional
simulation, using BETAs, which are executable descriptions of the ALPHAs.
It should be emphasized that this activity develops and executes a
simulation of the requirements for the DPS software, not of the software
itself. The primary goal of this simulation is to ensure that the
functional definition of requirements are complete and consistent.

Since the major interactions of the R NETs have been defined in the
previous phases (Sections 3.1 and 3.2), it is now possible to partition
the work into essentially isolated efforts for several engineers. Fach
parcel should consist of one or more R NETs, each considered by a single
engineer or group. Since the relationships among R _NETs have already been
defined, the interactions among parcels will be restricted to joint agree-
ment on the content of communications (usually individual DATA) between
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pairs of engineers, and need not be coordinated extensively cver the
system as a whole. The sole exception to that rule is in naming conven-
tions, where a possibility of conflict exists, and where control is useful.

3.3.1 Entity Transitions

Whenever an instance of an ENTITY_CLASS is selected, created, or
destroyed, the context of the processing flow is altered significantly.
To clarify the flow, each such operation is represented as a node on a
STRUCTURE (R_NET or SUBNET) or as a relationship on an ALPHA. The SELECT
node is always qualified by the conditional which defines the instance to
which subsequent processing refers; the selection persists until another
SELECT or FOR EACH node is encountered; note that each branch of processing
is assumed to be completed before another is entered, so that the SELECTion
of an instance of any ENTITY CLASS need be performed only once on a branch
E (in most cases).

It must be remembered in defining the nodes and relationships which
generate entity transitions (i.e., SELECT, FOR EACH, CREATES, DESTROYS, and
SETS) that each is interpreted to mean that the transition is always
effected when the node is reached. Thus, an ALPHA which SETS an ENTITY_
TYPE will always do so. Where the interpretation is the same for such a

relationship as for, say, INPUTS, REVS enforces it even more strongly. That
is, REVS will report on the error (but will build a simulator using the
data) when an undeclared DATA input is used in a BETA or GAMMA; however,
REVS will provide a transition of ENTITY_TYPE if and only if the SETS
relationship is declared. The transition will be for exactly the instance
selected at the time the related ALPHA is encountered on the net.

The R_NET for CC_RESPONSE developed in Section 3.1 is illustrated
again in this section with entity operations expressed on the net. Com-
parison with the figures in Section 3.1.6 will show the added detail and
information provided by the added nodes. After modifying the structures
to reflect the entity transitions, analysis of the kernel (Section 3.2.5)
should be repeated.
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3.3.2 Data Transactions

There was an initial concept of the DATA which were to be INPUT TO
and OUTPUT FROM each ALPHA when the ALPHA was placed in the STRUCTURE of an
R_NET. Now the preliminary gross concept must be precisely defined.

During this process, additional data definitions or more detailed definition
of existing hierarchies may be necessary.

As the data transactions and the hierarchy transitions discussed in
Section 3.3.4 are developed, the processing steps within each ALPHA which
transform the inputs into the required outputs must be considered. The
conceptual ideas of the procedure may be noted in the ASSM, in English text,
or using the RSL DESCRIPTION attribute. A structured English description
of the processing can later be used for reference during development of the
BETAs which are written in PASCAL. If, at this point, it becomes apparent
that significant logical branching must occur within the ALPHA, the ALPHA
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can be redefined as a SUBNET. In this manner the logical structure
requirements are made explicit in the STRUCTURE definition of the SUBNET
and new ALPHAs are defined to specify the operations within this structure.

As an example of the thought process involved with data transactions,
consider the ALPHA named INITIATE TRACK (later renamed TRACK INITIATE).
This ALPHA is on the CC_RESPONSE R_NET and is on the processing path
activated by a HANDOVER message of type HANDOVER IMAGE (=COMMAND_ID).

Since COMMAND_ID was used as a selection variable in order to reach the
ALPHA, it is unlikely that it will be used within the ALPHA. However, the
remaining data content of the MESSAGE must be used within the ALPHA because
there are no other ALPHAs on this path which could use the unique content
of this message type. These DATA are HO_ID, INITIAL_STATE, and INITIAL_
COVARIANCE. Thus, these DATA will be defined as INPUT TO the ALPHA.

JRACK_INITIATE must FORM a MESSAGE to be PASSED BY the OUTPUT_INTER-
FACE named DATA_RECORD. It is clear that TRACK_INITIATION is the proper
message to be formed and passed. Thus, the DATA in that message must be
OUTPUT FROM the ALPHA. These are HO_ID, INITIAL_STATE, and TIME_OF INITIA-
TION. The first two DATA are present in the inputs, but the third is not.

7 The remaining DATA item for the MESSAGE is the time of arrival of :
the incoming command at CC_IN. REVS maintains a DATA item called CLOCK _
TIME which is set to the simulator time at the initiation of each R NET,
and which is not to be altered by any processing. (Since time is not
advanced during the "execution" of an R _NET, CLOCK TIME is not updated
along a net.) Note that CLOCK TIME is a DATA item predefined within the 5
RSL NUCLEUS in the ASSM: a second DATA item is maintained by REVS, FOUND,
which is TRUE if the last SELECT operation retrieved an instance satis-

sz

fying the selection criterion. HNeither element may ever be OUTPUT by an
ALPHA. Either element may be INPUT TO an ALPHA, as CLOCK_TIME is INPUT TO:
TRACK_INITIATE for assignment as TIME_OF INITIATION, which is then QUTPUT
for the MESSAGE.

What additional processing is needed in TRACK_INITIATE? Its primary
function is to use the data provided in the HANDOVER message to initiate
track on a new image. Thus, it is logical to assume that the ALPHA CREATES
a new instance of ENTITY_CLASS: IMAGE, and designates it as ENTITY_TYPE:
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IMAGE_IN_TRACK. Hence, the ALPHA should output the DATA associated with
this ENTITY_CLASS and ENTITY_TYPE. These are: IMAGE_ID, ENTRY_TIME,
STATE, COVARIANCE, TRACK RATE, WAVEFORM, and LAST PULSE.

It is also reasonable to assume that TRACK INITIATE should assign

, the values of HO_ID, CLOCK TIME, INITIAL_STATE, and INITIAL_COVARIANCE to
IMAGE_ID, ENTRY_TIME, STATE, and COVARIANCE, respectively. These assign-
ments are unconditional, as no choice criteria are indicated in the speci-
fications. For the moment, it is sufficient to defer the question as to
the origin of TRACK_RATE, WAVEFORM, and LAST_PULSE, and simply to define
them as OQUTPUT FROM the ALPHA. Figure 3-12 shows the declaration, in RSL,
of all the data transactions of TRACK INITIATE. Note that a DATA item,
DATA_RECORD_TYPE is defined for the output message consistent with MESSAGE
definition requirements discussed in Section 3.1.3. From our concept of the

processing, it appears that the original ALPHA is adequate and no additional

ALPHAs, or redefinition as a SUBNET, are required.

ALPHAL TRACK_INITIATE,
INPUTS
DATAy CLOCKTIME
DATA; HG_XO
DATA3 INITIAL_CAVAFTANCE
OATA; INITIAL_STATYE,
BUTPLTSI
DATA; CAVARIANCE
DATAy DATA_RECORD_TYPF
DATAG ENTRY_TIME
DATAy IMAGE_ID
DATAF STATE
DATAY  TIMELNF_INITIATION
DATA3 TRACK_RATE
DATA WAVEFARM,

Figure 3-12 RSL Initial ALPHA Entry

3.3.3 RADX Evaluation of Data Transactions

In addition to confirming entry of attributes and relationships through
RADX directives (e.g., LIST ALPHA.), it is now useful to extract the specific
cases which are potential errors, or are at least anomalous to the point

where they demand special attention.

For example, it is possible for an
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ALPHA either to have no INPUTS or to have no OUTPUTS, or even to have
neither, without its being erroneous; but the normal case is that each ALPHA
will have both. Having completed the RSL declarations about the ALPHAs at
this stage, it is meaningful to define the following SETS for RADX analysis
of the ALPHA definitions existing in the ASSM at this point.

1) SET A = ALPHA WITHOUT INPUTS.
2) SET B = ALPHA WITHOUT QUTPUTS.
3) SET C = A WITHOUT QUTPUTS.

Remembering that the declaration of a SET generates a count of its members,
it may be discovered that SET C is empty; this would indicate that each
ALPHA has either an INPUTS or an OUTPUTS relationship (or both). However,
in TLS, several ALPHAs have neither. In particular, the error-processing
elements (C2_ERROR_PROCESSING) are required to exist, but have no other
specifications; therefore, they have no accesses defined. Similarly, the
ALPHA: ACKNOWLEDGE exists solely so that the ACKNOWLEDGEMENT message may
be FORMED; since the processing modifies no DATA, the ALPHA has neither
INPUTS nor OUTPUTS.

In general, an ALPHA without INPUTS is one which operates on the sys-
tem as a whole, rather than on information retained by the DPS. For example,
ENGAGEMENT _INITIATION and TERM_ENGAGEMENT accomplish their purposes by the
occurrence of the appropriate message; only the value of the selection var-
jable (COMMAND ID) is required to initiate them, and these ALPHAs execute
independently of the state of the global data base.

In general, an ALPHA with INPUTS but without OUTPUTS is a signal of
a specification problem. Trivially, the only reason for acquisition of DATA
for processing is that it may effect some generation of DATA for OUTPUT.
To construct a valid case for an ALPHA which must accept INPUTS but is not

required to provide OUTPUTs has not yet been demonstrated.
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3.3.4 Hierarchy Transitions 5

In addition to the elementary data relationships, each ALPHA may
modify DATA within hierarchies in a variety of ways. Given the engineering
concept of the action of the ALPHA, it is possible to express its action on
the hierarchies in terms of the RSL directives: CREATES, DESTROYS, SETS,
and FORMS.

There are two fundamental generative operations that an ALPHA may
express: CREATES and FORMS. They declare the need for a new instance of a
named ENTITY CLASS, or for a named MESSAGE, respectively. In response to
either directive it is required that the specified INITIAL VALUEs for all
associated DATA with such values be assigned. This is done automatically
when REVS acts upon an INITIAL VALUE definition. If an INITIAL_VALUE is
not defined, REVS will assign a default value according to the TYPE of the
DATA. These values are (0, 0.0, FALSE, first defined value in the RANGE) 5
for the respective types (INTEGER, REAL, BOOLEAN, ENUMERATION). Once the
DATA associated with the instance are initialized, they may be assigned
current values by assignment statements within the BETA. 4

When an instance of an ENTITY_CLASS is CREATED, the ALPHA which I
CREATES the instance normally SETS the ENTITY TYPE. Otherwise, only the
DATA and FILEs common to all types in the class can be defined. As the
instance persists in the system, its type will evolve (i.e., an ALPHA SETS
it to a different type). The ALPHAs in which such changes are effected are
normally obvious from the R_NET. In each case, such an ALPHA SETS ENTITY_
TYPE to the appropriate ENTITY TYPE name.

For example, the discussion, in 3.2.2, of the ALPHA named TRACK
INITIATE revealed that the ALPHA performs all of the actions above. ;i
FORMS the MESSAGE named TRACK INITIATION. Also, it first CREATES an in-
stance of ENTITY CLASS: IMAGE, then SETS the instance to ENTITY TYPE: IMAGE
IN_TRACK. Figure 3-13 shows how these declarations are written ;ﬁ RSL. i
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ALPHAY TRACK_INITIATE,

CREATES:S

ENTITY_CLASS: IMAGE,
FORMS

MESSAGE: TRACK_INITIATIAN,
SETS1

ENTITY_TYPES [MAGELIN_TRACK,

Figure 3-13 RSL Addtional ALPHA Entry

When there is no further need for the DPS to retain data related to a
specific instance of an ENTITY_CLASS, or to be aware of the existence of the
instance in the external world, the "instance of the ENTITY_CLASS" can be
DESTROYED BY an ALPHA. The disposition of a PULSE in TLS depends on whether
it is a LOST_PULSE or a RETURNED PULSE. For a LOST_PULSE, the instance is
DESTROYED (no longer of value) after it has been accounted for in the ALPHA
named SET_LOST. For a RETURNED_PULSE, the instance is not destroyed until
it has also been accounted for in the ALPHA named SET_PULSE. Note that, in
this case, the instance of ENTITY_CLASS: PULSE can be DESTROYED in either
way, but not before it has been accounted for in both. This is because the
R_NETs execute independently of one another, and no specific sequence is
otherwise required.

3.3.5 Further Data Definition

Through the previvus work many, if not most, of the DATA in the system
have been named, and their relationships with ALPHAs have been established.
In order to complete the requirements specification and construct an execut-
able simulation, however, the "attributes" of the DATA must be defined.

The three principal attributes are LOCALITY, TYPE, and USE.




3.3.5.1 Locality

DATA and FILEs may have different required accessibility in the sys-
tem. The range of accessibility of an item is denoted by the attribute
LOCALITY, which may have values of LOCAL or GLOBAL. Items of DATA or FILEs
which are LOCAL are associated with the R_NETs in which they are used and
are unknown outside of these R_NETs. LOCAL DATA exist only during the
invocation of the R NET to which they are LOCAL. They are created when
the flow token is generated at R_NET ENABLEment and cease to exist when
the flow token leaves that R_NET. ALPHAs which use LOCAL DATA and FILEs
may appear on more than one R NET; therefore, it is possible for a single
DATA item or a FILE to be LOCAL to more than one R_NET. However, these are
different instances of the DATA or FILE which have no relation to each
other; each has a completely separate existence, controlled by the R NET
in question. Note that data local to an R_NET are given their INITIAL_
VALUEs at initiation of that net.

GLOBAL DATA and FILES are accessible by more than one R NET and exist
over more than one R_NET invocation. DATA and FILEs which are ASSOCIATED
with an ENTITY_TYPE or an ENTITY CLASS are tied to the entity instances to
which they belong. They are created when the instance is CREATED and persist
until the instance is DESTROYED. Items which are not ASSOCIATED with entities
are permanently housed in the global data base, and may exist throughout the

duration of the system.

Thus, DATA and FILEs which belong to an interface data hierarchy (e.qg.,
MESSAGE) are implicitly LOCAL and required by REVS to be LOCAL. DATA and
FILEs associated with an entity data hierarchy are implicitly GLOBAL and
required by REVS to be GLOBAL. DATA and FILEs not associated with either
type of hierarchy have not implicit locality. Even if the locality is not
explicitly defined, an item exists in the data base at all times, accessi-
ble to the R_NETs, but in an "undefined" state. Failure to declare LOCALITY
can produce weird consequences later, if the element involved has not im-
plicit Tocality. On the other hand, declarations are not needed if the
locality is implicit. At best they are redundant, and at worst they are
misleading because REVS overrides, during simulation generation (SIMGEN),
any declaration in the ASSM which conflicts with the implicit locality.
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While it is possible to manually identify which DATA and FILEs need
LOCALITY declarations, and which do not, it is easier and less risky to use

a RADX procedure to do this. One such procedure is discussed in 3.3.6.

For the remaining items which need a LOCALITY declaration, the source
of the item should be considered. If an independent DATA item or FILE is
not OUTPUT FROM some ALPHA on an R_NET previous to its being INPUT TO some
other ALPHA on that net, it cannot be LOCAL to that R_NET. If the item is
OUTPUT FROM an ALPHA on some other R _NET, the item is GLOBAL unless an error
has been made in the INPUTS and OUTPUTS definitions. In many cases the
correct locality is obvious. The inability to find a source for an inde-
pendent item on any of the R NETs indicates a specification deficiency.

If a DATA item or FILE is OUTPUT FROM an ALPHA on a net other than
that which uses the item as input, the indicated LOCALITY is GLOBAL. If
no other R_NET generates the item, then the origin of the item is on a
previous execution of the R NET which uses it.

If the ALPHA which OUTPUTS an item does not clearly precede the ALPHA
which INPUTS it, care must be taken to ensure that the item has an initial
value. The default values assigned by REVS in the absence of an INITIAL_
VALUE declaration were described in 3.3.4. If these are unacceptable, the
user must declare the correct INITIAL VALUE. Note that "clearly precede"
in the context above means that the ALPHA which QUTPUTS the item is either:
1) before the ALPHA which INPUTS it, on the same path within an R _NET, or
2) precedes the ALPHA which INPUTS the item on a single path linked by
enabling EVENTs (generally without DELAYS).

3.3.5.2 Type and Range

Other details about DATA must be known for purposes of simulation.
BETAs and GAMMAs are executable code which are meaningful only if more is
known about the DATA than should be stated as a requirement. In addition,
a hierarchy of DATA may be stated as a requirement, but a functional simu-
lation (using BETAs) may employ DATA only part way down the hierarchy. That

is, the simulation may use one DATA item to represent a part of an entire hier-

archy. The characteristics of this summarized DATA must be stated for the
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simulation to execute using the RSL USE attribute. Since an analytic
emulation (using GAMMAs) might not employ the same DATA, the type infor-
mation for BETAs may be different from that for GAMMAs. The only DATA that
can be used in the BETAs and GAMMAs and have their values communicated
between ALPHAs, however, are those whose TYPE has been defined.

The attribute TYPE contains the necessary information for typing of
the DATA. This attribute may have values REAL, INTEGER, BOOLEAN, or ENUMERA-
TION. A DATA item with type ENUMERATION corresponds closely to one with a
scalar type in PASCAL; that is, it has values which are denoted by identi-
fiers. The legal values for ENUMERATION types are given in the RANGE attribute.

The TYPE declared need not correspond to that of the actual data in
the real DPS. Rather, it should be chosen to reflect the purposes of the
functional and analytic simulations, and the fidelity required in those
simulations. For instance, in the real DPS, unique alphanumeric text strings
may be used to identify objects. If these are an open set, they cannot be
represented by a DATA element with TYPE: ENUMERATION because that defines a
closed set. However, for purposes of simulation, the DPS property of
interest is the ability of the DPS to distinguish between unique identifiers.
Thus, by defining the identifier as TYPE: INTEGER, and representing each
object or class of objects by a unique integer value, a representation
adequate for the purposes is obtained.

Similarly, in TLS, identifiers such as HO ID, IMAGE ID, and RADAR_
ORDER_ID are represented by integers. In the real TLS some symbolic code
convention would probably be used. In like fashion, message identifiers
such as COMMAND ID which form a closed set are represented as DATA with
TYPE: ENUMERATION. The values defined are for explanatory purposes. The
values in the actual TLS would certainly be different.

Since the appropriate TYPE for DATA is strongly dependent on its USE,
the choice may be deferred until the USE attribute has been determined.
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3.3.5.3 Use

Further qualification of the use of a DATA item in the simulation
is given by the attribute USE. The value of this attribute may be BETA,
GAMMA, or BOTH denoting that the data item is the lowest level in the data
hierarchy which will be used in the corresponding simulation.

Frequently, even the first declaration of a DATA item makes clear
its USE in the system. For example, if the element is known to correspond
to a single unit of information (bit, byte, or word) in implementable soft-
ware, then it is probably used in BOTH beta and gamma models. Nor-
mally, a selection variable will be in this class. Similarly, it is likely
that an item which INCLUDEs others in the detailed modeling, but which may
be treated as a whole for functional modeling will have USE:BETA. It is
unlikely that any element with USE restricted to GAMMA will be recognized
at this stage of development, since its declaration would be primarily in
support of analytic simulation; the exception would occur if a highly de-
tailed interface specification gave low-level DATA definitions, for which
higher levels would suffice in a functional model.

For example, in the TLS definition, INITIAL STATE is a single DATA
element with USE:BETA. In the external world "state" is defined by a posi-
tion vector, a velocity vector, and perhaps an acceleration vector, each
with three components. Such “etail is not needed for the functional simu-

lation. However, an analytic simulation has need for these elements. Thus, }
eventually each of the components will be defined to have USE: GAMMA.
Similarly, for the functional simulation, INITIAL_COVARIANCE can be repre-
sented by a single element with USE:BETA. Later, its matrix components can
be defined with USE:GAMMA when they are needed for analytic simulation.

3.3.5.4 Values H‘

Values are the ultimate object of defining DATA. At the lowest level
in a hierarchy of DATA the requirements engineer may specify the attributes
UNITS, MAXIMUM VALUE, MINIMUM VALUE, INITIAL_VALUE, and RESOLUTION. The
attribute UNITS is given separately from the various types of values, both
to maintain consistency with their specification and to enable requirements
enqineers to indicate the minimum possible information about a DATA's value,
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its UNITS. In nearly all cases it will be known the units are milliseconds
or microseconds even if the specific value has not yet been determined.
Separating UNITS from the values enables phased specification of the best
information that is available at the initiation of DATA item definition.

Since the attributes UNITS, MAXIMUM VALUE, MINIMUM VALUE, and INITIAL_
VALUE are not vectors, the definition of different UNITS and values of a DATA
set above the lowest level in the hierarchy is not possible. RESOLUTION
describes the required maximum value of the least significant bit for the DATA
in units described in the UNITS attribute.

3.3.6 Evaluation of the ASSM Using RADX

The Requirements Analysis and Data Extraction (RADX) function of REVS
is the tool used to investigate the state of the Abstract System Semantic
Model (ASSM). RADX provides commands that allow the performance of several
functions:

¢ Identification and Tisting of eiements in the ASSM that do
or do not meet some criterion.

[} Listjng of ASSM elements in such a manner as to be suitable
for inclusion in requirements documents.

o Listing of RSL element, attribute, and relation definitions.
Analysis of the ASSM to identify requirements that are
ambiguous or inconsistent.

RADX can be used to extract specific data for analysis and to detect
inconsistencies and omissions in the ASSM. This capability is also available
to management to evaluate progress of the development activity, and to inde-
pendent analysts who may be assigned to verify the results of the require-
ments engineer.

The following subparagraphs discuss typical uses of RADX in evaluating
the work done in Phase 3, and in identification of work remaining to be
accomplished. These examples are not meant to be comprehensive, nor are
they the only way to do the task. A comprehensive catalog of RADX pro-
cedures would be a very thick document; also, there are many ways to do a
specific extraction task effectively. Other examples can be found in the
REVS Users Manual. The purposes here are to suggest some of the possible
uses of RADX, and to encourage further creativity with the REVS faéi]ities.
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3.3.6.1 RADX Evaluation of Data Origin and Usage

A DATA item may exist in the relational data base in any of the
following ways:

1) OQUTPUT BY an ALPHA;

2) INCLUDED IN a DATA OUTPUT BY an ALPHA;

3) CONTAINED IN A FILE OUTPUT BY an ALPHA; or

4) MAKE a MESSAGE which is PASSED BY an INPUT_INTERFACE.

Included in the last category are DATA INCLUDED in DATA which MAKES such
a MESSAGE and DATA CONTAINED IN a FILE which MAKES such a MESSAGE.

RADX is used to extract exceptions to the above rules, since they con-
stitute apparent cases of 'creative memory' -- data extractable from the
global data base which never need to be entered. A legitimate case of
creative memory is a constant with a defined INITIAL_VALUE; in fact, DATA
constants are properly defined in just such a manner. But any non-constant
data item which fits in none of the above categories is an apparent error,
and worthy of detailed analysis. (Note that a DATA element which is never
INPUT TO an ALPHA and which does not MAKE a MESSAGE which is PASSED BY an
OUTPUT_INTERFACE is also worthy of scrutiny, and may be similarly analyzed
at this stage. Among the DATA which will properly be detected at this step
are those REFERRED by an R NET-- e.g., selection variables.)

With the aid of the hierarchy definitions in 3.2.4, RADX procedures
can be constructed to isolate the DATA described above. First RADX commands,
which are used in both cases, are defined as:

SET INALPH = DATA THAT IS INPUT BY ALPHA.
SET OUTALPH = DATA THAT IS QUTPUT BY ALPHA.

The additional commands below will provide a listing of DATA INPUT TO
an ALPHA which does not have an INITIAL VALUE, and is not in a MESSAGE
PASSED BY an INPUT INTERFACE, and which is not OUTPUT FROM some ALPHA on
some R _NET.
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SET INMSG = ALL IN HIERARCHY INFACE.
SET INDATA = INMSG AND DATA.

SET INOUT = INALPH MINUS OUTALPH.
SET INOUT = INOUT MINUS INDATA.
SET INOUT = INOUT WITHOUT INITIAL_VALUE.

LIST INOUT WITH HIERARCHY DATUM.

If, instead, the commands shown below are used, a 1isting of DATA
which is OUTPUT from an ALPHA and not INPUT TO an ALPHA and not in a MESSAGE
PASSED BY an OUTPUT_INTERFACE will be generated.

SET OUTMSG = ALL IN HIERARCHY OUTFACE.
SET OUTDATA = OUTMSG AND DATA.

SET OUTIN = OUTALPH MINUS INALPH.

SET OUTIN = QUTIN MINUS OUTDATA.

LIST OUTIN WITH HIERARCHY LATUM.

3.3.6.2 RADX Evaluation of File Activity

In 3.3.2 the interpretations when a FILE 1s INPUT TO and/or OUTPUT
FROM an ALPHA wevre presented. RADX commands can be used to isolate various
INPUT combinations for verification. The following are useful examples:

SET A = FILE WITH INPUT.
SET B = FILE WITH QUTPUT.
SET C = A OR B.

SET D = FILE MINUS C.

SET E = B MINUS A.

SET F = A MINUS B.

SET G = A AND B.

Set D consists of FILEs which are neither INPUT TO nor OUTPUT FROM
an ALPHA.

Set E consists of FILEs which are only OUTPUT FROM some ALPHA. Given
that additions were made to the FILE for some purposes, then the only valid
purpose, other than for INPUT TO some ALPHA, is for items which MAKE an
output MESSAGE. The following RADX commands provide a listing of the
remaining which do not MAKE an output MESSAGE and which should be checked
for errors.
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SET H = E MINUS OUTMSG.
LIST H.

Set F consists of FILEs which are only INPUT TO some ALPHA. This
indicates that the FILE instances are accessed, and possibly deleted, within
the ALPHA, i.e., the BETA or GAMMA description. Since the FILE is not
OUTPUT FROM an ALPHA, it cannot originate within the DPS. Therefore, it
must appear in an input MESSAGE. The following RADX commands provide a
listing of the remaining items which do not MAKE an input MESSAGE and
which should be checked for errors.

SET I = F MINUS INMSG.
EEST RS

Set G consists of FILEs which are both INPUT TO and QUTPUT FROM some
ALPHAs, not necessarily the same ALPHA. These FILEs, together with the
ALPHAs which operate on them, can be extracted by the following commands.

APPEND FILE INPUT, OUTPUT.
LIS G,

This listing should be examined to ensure that the FILEs are operated
upon as intended. Particular attention should be given to ALPHAs which
INPUT and OUTPUT the same FILE. It is these ALPHAs which either modify the
instances within a FILE, or add new instances when an appropriate one cannot
be found.

3.3.6.3 RADX Evaluation of Entity Activity

It is also useful to verify that ENTITY_CLASSes and ENTITY_TYPEs are
manipulated appropriately within the system. Each ENTITY_CLASS must be
CREATED BY some ALPHA. Each ENTITY CLASS should be DESTROYED BY some ALPHA.
If it is not destroyed, there must be a valid reason for retaining the
ASSOCIATED DATA or FILEs. Further, each ENTITY TYPE within an ENTITY_CLASS
must be SET BY some ALPHA. The members of the following sets represent
apparent deviations from these rules and should be examined.

SET A = ENTITY_CLASS WITHOUT CREATED.
SET B = ENTITY_CLASS WITHOUT DESTROYED.
SET C = ENTITY_TYPE WITHOUT SET.
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The following hierarchy is useful to determine the actions on each
ENTITY_CLASS in the system.

HIERARCHY ENTITY_CHECK =
ENTITY_CLASS CREATED BY ALPHA
ENTITY_CLASS COMPOSED ENTITY_TYPE
ENTITY_TYPE SET BY ALPHA
ENTITY_CLASS DESTROYED BY ALPHA.

The following RADX command will provide a structured listing of each
instance of the hierarchy suitable for further analysis.

LIST ALL WITH HIERARCHY ENTITY CHECK.

3.3.6.4 RADX Evaluation of Data Attributes

Data extraction can be of major support in development of the execut-
able description, used in BETAs and GAMMAs, although it is not a major con-
tributor to assessment of the result. The fact that RADX cannot penetrate
the contents of a BETA or GAMMA to determine its consistency with declara-
tions of relationships and attributes is of little significance, since the
consistency and completeness are thoroughly analyzable with the static
analyzers, and since the crucial test of simulation generation is then
executable.

One of the key operations at this stage of specification development
is defining the LOCALITY, USE, and TYPE of all DATA required for functional
simulation. LOCALITY is the easiest of the attributes to specify:

1) Using the definitions of 3.2, LIST ALL WITH HIERARCHY
ENTITY generates a collection of GLOBAL DATA;

2) Using these definitions, LIST ALL WITH HIERARCHY INFACE and
LIST ALL WITH HIERARCHY OUTFACE generates a collection of
LOCAL DATA;

3) LIST B WITH HIERARCHY FILES generates the collection of
DATA CONTAINED IN FILEs which are not linked to higher levels.
Since each such file is inherently either local or global in
scope, all CONTAINED DATA have the same LOCALITY as their
parent; and

4) LIST D WITH HIERARCHY DATUM tdentifies the top level of
DATA which are not linked into higher levels. Each such
item is then assigned a LOCALITY, which is also the value
assigned to any DATA item INCLUDED in that top level.
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Since the system provides an override of any LOCALITY declaration for ASSO-
CIATED DATA or those which MAKEs a MESSAGE, any LOCALITY provided by the
user would be at least redundant, and at worst misleading, however, REVS
will identify these conditions during SIMGEN by issuing Error Messages.
Therefore, it is recommended that each DATA item and FILE generated by (1)
and (2) above be checked to ensure that no LOCALITY is declared. Similarly,
it is best to declare the LOCALITY for each FILE derived from (3), and then
to omit LOCALITY for each FILE derived from (3), and then to omit LOCALITY
for each DATA item obtained. Finally, each DATA item obtained in (4) is
assigned a LOCALITY, and the same LOCALITY is assigned to each DATA item
included in it.

Data extraction also supports assigning USE to the DATA items. Define

SET A = DATA WITHOUT INCLUDES. Each item in that set must have USE: GAMMA
or BOTH. It is given USE BOTH exactly if it is to be a part of the BETA
model for some ALPHA. For each item with USE:BOTH, no DATA above it in the
hierarchy can have a USE assigned. Note that USE:BOTH and USE:GAMMA may

be applied only to the Towest level of DATA defined. Once it is determined
that a given lowest-level DATA item will not be included in the functional
model, an item above it in the hierarchy must be assigned USE:BETA. That

item may be anywhere above the one with USE:GAMMA, except that it cannot
also INCLUDE (either directly or through a chain of INCLUDES) any element
with USE:BOTH.

By defining a SET A = DATA WITH USE, the engineer determines the items
requiring TYPE. It is not mandatory at this stage to TYPE DATA which are to
be used only analytically, so that the subset required for functional simu-
lation can be obtained through SET B = A WITHOUT USE = GAMMA. Through
examination of the STRUCTUREs and BETAs, the TYPE of each such item is
defined, and enumerated DATA are also assigned RANGE.

Note that it is at least misleading, and sometimes 1ikely to induce
errors, to define attributes for elements which do not require them. Thus,
a LOCALITY:LOCAL declaration for an item ASSOCIATED WITH an ENTITY_TYPE
would be overridden by REVS, but would be entered into the ASSM and would
appear to the reader of the specification to control the DATA item. Such
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a condition would degrade legibility of the document, and should be avoided.
The data extractor can be used to determine if any over-specification of
this sort has been attempted.

3.3.6.5 RADX Data Flow Analysis

The final static evaluation of the functional requirements specifi- :;
cation is conducted using the Data Flow Analysis capability of REVS. This ?
capability detects the incorrect use and assignment of information that
flows through an R _NET, incomplete and ambiguous conditions for making
branch decisions, and illegal references to SUBNET structures.

Information is identified as being incorrectly used if there is a
condition which requires that it be INPUT to an ALPHA node, RECORDED by a
VALIDATION_POINT node, PASSED by an OUTPUT INTERFACE node, or used for
making a decision at an OR node and there is no specification that estab-

lishes a value for the information prior to the node which uses it. In-
formation is considered to have an established value if it has an
INITIAL_YALUE, is PASSED by an INPUT_INTERFACE, is OUTPUT by an ALPHA, or
is a member of an identified FILE or ENTITY.

The assignment of information that cannot be used is detected when
an ALPHA OUTPUTS information and the information is reassigned before being
used by a predecessor ALPHA, information that is part of a MESSAGE that
PASSES an INPUT_INTERFACE is not referenced, or a MESSAGE is FORMed that
cannot PASS an OUTPUT INTERFACE.

The branch conditions of a CONSIDER OR node are tested to insure
that they are unambiguous and exhaustive. When DATA with TYPE ENUMERATION
is considered, a check is made to see that all possible values of the
DATA specified in the RANGE altitude are contained in one and only one of
the branch expressions that label the outward branches from the node. For
the case that the considered element is an ENTITY_CLASS, the test is made
that all ENTITY_TYPEs which COMPOSE the ENTITY_CLASS are represented
exactly once in the branch expressions and there is only ENTITY_TYPE in

the expressions that compose the class.

i

Partially rejoining AND constructs and partially rejoining OR con-
structs are prohibited by RSL within a single net structure. However,
these illegal constructs can occur when a SUBNET containing a non-rejoining
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logic construct is referenced within another net at a point where the
reference is part of a rejoining construct. The Data Flow Analyzer
accesses each reference to a SUBNET to identify the occurrence of this
type of error.

3.3.7 Summary of Phase 3

This section has outlined a general procedure for completing the
definition of the functional requirements for a DPS. The following steps
were accomplished:

e The data transactions of each ALPHA were defined.

The hierarchy transitions performed by each ALPHA, if
any, were defined.

e The user has redefined ALPHAs into SUBNETs, has added
ALPHAs, and has modified R_NET STRUCTUREs if the Phase
2 baseline was inadequate.

e The user has evolved a clear concept of the processing
done within each ALPHA, as a starting point for develop-
ment of BETAs.

e The definition of all necessary DATA and FILE attributes
has been completed, to the extent possible without
developing BETAs and GAMMAs.

e The completeness and consistency of the ASSM has been
analyzed and verified with the aid of RADX capabilities.

e The REVS Data Flow Analyzer has verified the logical DATA
flow and connectivity.
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3.4 PHASE 4 - COMPLETION OF MANAGEMENT AND CONTROL INFORMATION ?

Traceability is a feature of the specification supporting its
management, rather than one required for its technical quality per se. 5
Therefore, the requirements for traceability are established in the manage-
ment volume; however, they are addressed here in terms of requirements and
techniques necessary for their entry in the ASSM.

3.4.1 Originating Requirements

The originating requirements for a software specification are most
commonly contained in higher-level specifications. In general (depending
on management decision) each identifiable software requirement in each
higher-level specification will be called out as an ORIGINATING REQUIREMENT
in the ASSM. The DESCRIPTION attributed to an ORIGINATING REQUIREMENT may
be a literal excerpt of the source, or may be an interpretation, again at
management discretion. Note that ORIGINATING REQUIREMENTs in REVS do not
trace to one another, however, an ORIGINATING_REQUIREMENT may be INCORPO-
RATED IN a higher level requirement of which it is a part. The lowest
level of requirements to which a DECISION or specification element traces
should be entered as the ORIGINATING REQUIREMENT. Appendix H illustrates
the structuring of ORIGINATING_REQUIREMENT using the INCORPORATES and
INCORPORATED IN relationships.

3.4.2 Sources 1

There may be sources of information which define specifics of the
software requirements, but which are not specifications in themselves. For
example, a table of constants, or a book defining a standard atmosphere
model may be referenced in the source specifications or applied by the
requirements engineer in developing the software specification. Such a
SOURCE is also recorded in the ASSM, since it DOCUMENTs some feature of
the required processing. Note that a SOURCE may be changed during develop-
ment of either the specification or the software; when such a change occurs,

its impact on the specification may be followed through use of the DOCUMENTs
relationship.
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A SOURCE may also DOCUMENT an ORIGINATING REQUIREMENT, where its
interpretation is significantly different. The collection of requirements
in a specification document should be traceable to that SOURCE to support
control of changes when the specification is modified; thus the SOURCE
is the name of the document from which an ORIGINATING REQUIREMENT is taken.
When the SOURCE document is changed (as in a specification revision), the
use of SOURCE can expedite tracking the influence of the change on the
software requirements. (In a later section of this report, the concept
of a PERFORMANCE REQUIREMENT is developed. The specification serves as
a SOURCE for the collection of PERFORMANCE REQUIREMENTs in the same sense
as for a collection of ORIGINATING REQUIREMENTs. )

The RSL element VERSION is used to document a particular configuration
of the system requirements definition. VERSION is used to trace data base
elements which IMPLEMENTs a particular VERSION DOCUMENTED by a particular H
SOURCE. Appendix H illustrates the use of these elements and relationships §
to document contents of the ASSM. g

3.4.3 Decisions

As was noted in 3.1.5, the process of developing the DPS requirements ;
may expose system issues which cannot be resolved immediately in a formal ;
manner, but which may have significant impact on the direction of further g
work. Each such issue is recorded in the ASSM as a DECISION which is TRACED
FROM the ORIGINATING REQUIREMENT(s) either directly or through other
DECISIONs. As each issue is encountered it should be given a DECISION
name, and entered in the ASSM with at least its key attributes: a statement E
of the PROBLEM, the recognized ALTERNATIVES, and the CHOICE among them which ;
was made to allow work to proceed. When the CHOICE is reviewed by system _
engineering, its correctness can be confirmed, or the implications of any ?
revision can be assessed through analysis of those elements which are TRACED :
FROM that DECISION Paragraph 3.1.5 gives an example of the input needed :
to state one of the TLS issues.
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3.4.4 Relating to Sources ‘

The relationships TRACES TO and DOCUMENTS have been defined to 1ink
elements of requirements definitions to their sources. Fach element of the
ASSM should be TRACED FROM its ORIGINATING REQUIREMENT(s) either directly
or through DECISIONs which may be TRACED FROM the ORIGINATING REQUIREMENT.
In general, the ORIGINATING REQUIREMENT may be entered into the ASSM before
their traceability is developed (i.e., before any of the elements have been
defined). As the R NETs are built and as the other elements are entered,
their links with any ORIGINATING REQUIREMENT may be recorded through the
TRACES TO relationship. Whenever a DECISION is encountered, it should be
entered and TRACED FROM its source.

Chronologically, it is likely that the first entries made into the
ASSM will be the ORIGINATING REQUIREMENTs; some SOURCEs may also precede
development of the R NETs. As elements are developed, DECISIONs and
additional SOURCEs will be recorded, and at least some TRACES TO and
DOCUMENTs relationships will be provided. Before publication of the speci-
fication, management may require element audits to confirm some level of
completeness of tracing; throughout development of both the specification
and the resulting software, the linking should be monitored to track, in
the specification, evolution of requirements. Note that it is good prac-
tice in requirements engineering to explore, through the data extractor,
the impact of any projected modifications to requirements. Particularly
at the terminal, it is convenient to query the ASSM to the effect: What
if the DECISION (name) is modified? It would be accomplished LISTING ALL
WITH an appropriate HIERARCHY that TRACED FROM that DECISION, then
examining the attributes of each element that was so related. Judicious
engineering could then focus on the requirements with the least impact when
examining the set which might be altered to reflect a change in the soft-
ware environment (e.g., the threat).

3.4.5 Informative Material

Phases 1 through 3 have discussed the development of the technical
content of the ASSM. In addition to such mandatory material, there is a
family of supportive information which might be recorded for any elemen®.
Characteristic of that family is the DESCRIPTION, an attribute which allows
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an English-lanquage text to be entered (other lanquages might be used except
for restrictions due to character sets) to explain the intent of the element.
Informative material is not constraining on the process designer, and is not,
in fact, a requirement subject to test; it is merely supportive of communi-
cation between the requirements engineer and both his peers and the process
designer. The need for any informative attribute and the auditing of its
entry are options for project management, and are discussed in the management
volume.

3.4.5.1 Description

A text string of arbitrary length may be entered to describe any
element of the ASSM under the attribute DESCRIPTION. Even where the element
carries a self-explanatory name, or where it has another attribute formally
specifying it, a DESCRIPTION is usually valuable. For example, the IMAGE_ID
is as simple a concept about an IMAGE as can be promoted. Nevertheless, it
would be useful to describe it as being assigned from the HO_ID of the ini-
tiation message, and as being embodied also as the TARGET ID in the ENTITY_
CLASS: PULSE. The linkage among the elements is defined in the BETAs of
appropriate ALPHAs, of course, and the DESCRIPTION is not binding. But
following all of the references to that DATA item to find the meaningful
assignments is tedious at best, where the DESCRIPTION is easily absorbed.

3.4.5.2 Synonym

A synonym may be declared and EQUATED TO any other ele -~ ' for clarity
and convenience. Frequently, the SYNONYM will be a short nan r a
frequently referenced item, so that at least some of the references are
simplified; occasionally, the naming conventions imposed by the language
will prompt the use of a cryptic element name, so that an explanatory
SYNONYM is desired.

3.4.5.3 Authorship

In the current REVS, there is an attribute ENTERED BY which permits
the author of information about an element to record his name and the date
of entry. If required, that operation could be automated, so that the
attribute would become a log of changes made, with the entry provided by
the system whenever a value or relationship was altered.
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3.4.5.4 Complementary Relationships

Each RSL relationship defines a connection between two elements;
since it is transitive, it has a complement which simply reverses the
subject and object. When information is extracted from the ASSM, both

. directions of the relationship are derived from a single link; thus, both

the relationship and its complement are extracted, and redundant but
absolutely consistent information is obtained. Since consistency is
assured, redundancy is constructive in providing information about all
relationships on an element under examination. Complementary relationships
as a class may be suppressed in extraction through an APPEND PRIMARY.

3.4.5.5 Structural References

In the structure segment, an R NET makes use of other elements.
Implicitly, it has a relationship to each such element which appears on
its STRUCTURE; that relationship is termed REFERS, and is implicit in use
of the data extractor (RADX) of REVS. The relationship and its complement
are visible to the user in the RADX output, but are entered automatically

and implicitly through STRUCTURE declaration, not through the conventional
explicit declarations.
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3.5 PHASE 5 - DYNAMIC FUNCTIONAL VALIDATION

Dynamic validation of the functional requirements entails development
of functional models which define the outputs of processing in terms of the
inputs. In essence, the only things known to a data processor specification
are the contents of its interface messages; all other information should be
defined within the specification in terms of mathematical operations on the
input data stream. Such a definition is in effect a mathematical model

of the processing operations required. Where the model reflects only the
gross characteristics of the transformation required, it is said to be
functional; such models in REVS are termed BETAs. The BETA and GAMMA
representations of the DPS must be driven by a system level simulator which
SREM assumes to exist, due to the prior need for such a simulator in

deriving the originating specifications. The TLS example presumes existence
of a System Environment and Threat Simulator (SETS).

3.5.1 Betas

A BETA is a PASCAL procedure which models the transformation of the
DATA and FILEs INPUT TO an ALPHA into the DATA and FILEs OUTPUT FROM it.
The purpose of a BETA is to implement the data flow required for functional
simulation in order to determine the sufficiency of a functional specification.
To that end, the fidelity of each BETA is dependent on the capabilities
required of the functional simulator, and in particular on the data contents
determined for SETS.

Generation of a BETA is more or less creative depending on the fidelity
desired. At the simplest level, assignment statements may be employed in
place of complex mathematical operations. In TSL, the ALPHA: UPDATE_STATE
is modeled by assigning to STATE (a DATA item ASSOCIATED WITH ENTITY_TYPE:
IMAGE_IN TRACK) the value of the DATA returned by SETS. In an analytic
model, the equivalent operation would be execution of a high-order Kalman
filter. The simple model is appropriate since it follows the logical con-
nectivity of the system data flow, while providing a means for SETS to acti-
vate the required branches of the R_NETs.
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One of the ALPHAs of TLS is REDUN DETERMINATION. It ~mbodies the
requirements for identifying two images as redundant if their state esti-
mates are close enough (relative to their uncertainties) for them to be
considered duplicate detections of the same object. The real processing to
implement such a requirement would have to select at least a subset of all
images then being tracked for state comparison, then determine redundancy
by an appropriate algorithm. For a functional model, it is sufficient to
define the USE of STATE (a multielement vector in reality) as BETA and its
TYPE as REAL. Then two instances of IMAGE IN TRACK would be redundant if
their values of STATE were equal. The corresponding SETS activity is
implemented by having the DATA returned in the radar message selected to
give the required probability of redundancy.

3.5.2 Local Plata

In developing the BETA for each ALPHA, the requirements engineer must
also solidify the attributes related to DATA flow. As already noted, some
high-level DATA will be sufficient for functional modeling, and will be
assigned the appropriate TYPE and USE attributes. Similarly, specification
of USE: BOTH for DATA required in a functional model at the same level
of fidelity as in an analytic model will be accomplished. Also, it will be
necessary to identify DATA required for intercommunication of ALPHAs on a
single R NET during a single transaction (enablement) of that net. For
example, the STATE of the IMAGE IN_TRACK corresponding to the current return
must be compared in REDUN_DETERMINATION with that of all other instances.
Therefore, a DATA element may be defined as OUTPUT FROM ALPHA: UPDATE_STATE
which is the CURRENT _STATE. That definition is needed since the current
instance of IMAGE_IN_TRACK (with which a value of STATE is associated) changes
during execution of the R NET. Therefore, the DATA: CURRENT STATE is
declared, and given LOCALITY: LOCAL, TYPE: REAL, and USE: BETA. Since
the value of the state vector is also an output for recording, and since a
MESSAGE uses only LOCAL DATA, the element may be the same as the one which
MAKES the MESSAGE: STATE_UPDATE which is also required from that R_NET.

RADX procedures (as discussed in Section 3.3.6) are of continuing use
in analyzing the correctness of the DATA definitions. This applies not orly
to specific software requirements information but also to DATA defined for
simulation purposes.
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3.5.3 SETS Development

SETS is a generic name assigned to the driver for the software require-
ments models. Since SETS represents the totality of the environment to the
data processor. Its design and development should normally be controlled by
Systems Engineering or an independent V&V organization. SREM considers SETS
to be an input to requirements development effort (although in reality SETS
coding and debug may be accomplished by software requirements personnel).

From the software's viewpoint, SETS provides all stimuli necessary
for each processing option and also accepts and properly executes all valid
commands. SETS must also be designed to properly simulate the expected
system timeline. Therefore, when an activity is commanded by the software
models, SETS must be structured to 1) simulate the required action, 2)
calculate how long the activity would have taken in the real system, and
3) make the results of the activity available to the software at the proper
simulated time. Close coordination between the BETA developers and SETS
designers will typically be necessary to ensure that the response timeline
and timing interfaces are properly handled.

For Track Loop, time is controlled by SETS via commands from the
requirements models and is administered by the REVS Simulation Executive
using the Event Calendar. At the end of each activity, the Simulation
Executive searches the Event Calendar and advances simulation time (RSL
DATA item CLOCK TIME) to the time of the next event to be processed. When
an R_NET terminates, one of three actions may have occurred:

1) an EVENT was generated to enable an R NET at some later time,
2) a MESSAGE was PASSED across an OUTPUT_INTERFACE, or
3) no future activity was scheduled.

Item (1) causes an entry in the EVENT calendar indicating the R_NETs future
enablement time. An R_NET can therefore enable itself or another R _NET on
an intermittent or periodic basis. Item (2) causes execution of SETS models
and commands SETS to perform a specific function at a time defined in the
MESSAGE. TLS SETS was implemented such that it establishes how long the
commanded action should take to perform in the modeled subsystem and also
at what time the results should be made available to the data processor.

3-69




Because BMD systems are generally asynchronous, R NEi timing is
implicitly modeled. The data processing activity of scheduling actions
of other subsystems (i.e., Radar) drives the system sensors much like an
open loop servo (i.e., commands are transmitted, action is taken, results
are returned). While SETS is executing the orders (and advancing simula-
tion time) the Radar Scheduler is concurrently preparing the next set of

commands. Since 1) REVS simulations consider requirements, not a specific
architecture and process design, 2) it is assumed that the system imposed

I timelines can be met by the software, and 3) SETS has already advanced

| simulation time to the time of the next necessary software activity, simulation
time is not directly advanced at the termination of an R NET. It is con-
trolled by the modeling of the data processor scheduling of the timelines

of the other subsystems.

3.5.4 Simulator Applications

REVS provides the basic capability for the automatic generation of
functional simulations. Also provided are interface software for inte-
gration with SETS, various methods of obtaining data during simulation
execution and mechanisms to support post processing of the output data.
The degree to which these capabilities are utilized on a program is
directly dependent on the objectives of each particular application.

Track Loop represents only one level of a functional simulation. Its
fidelity could be increased, if desired, and where necessary its orientation
or emphasis could be changed. Track Loop was developed to meet certain
objectives which may, or may not, exist on another effort. The key point
is that each application is different and engineering judgement must be
used to decide what level of simulator is needed to meet the objectives

of the dynamic validation.
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4.0 PERFORMANCE REQUIREMENTS

In the phases of SREM described in the following sections, the data
processing specified by the RSL functional requirements is completed by
definition of the necessary performance requirements. These performance
requirements specify the conditions that must be satisfied during real-
time processing in order for the system objectives to be met. They are
also statements of the acceptability criteria that will be used for testing
and validation of the software to be produced.

Performance requirements may be generally categorized as follows:

a) Accuracy - Requirements that specify the maximum acceptable
software error in performing computations or in making
logical decisions.

b) Range - Requirements that specify restrictions on the range
(maximum value, minimum value) of data generated during
processing.

c) Timing - Requirements that specify the time span allowed
for processing, the times at which messages will be output,
or the time spacing (frequency) of output messages.

c) Load - Requirements that specify the computational load that
the software must be capable of handling, e.g., "the software
must provide for concurrent tracking of 300 images".

Each of the above categories can be expressed in RSL to completely specify

the desired software subsystem performance.

The approach described here for specifying performance requirements
using RSL avoids most of the ambiquities and problems of untestability
typical of specifications written in free-form English. It also avoids the
issue of how to interpret the equations which are frequently included in
software specifications. The techniques described here produce performance
requirements which are explicitly testable and unambiquous.

The basis of the SREM approach is to unambiquously define the desired
performance criteria as a precise TEST coded in the PASCAL lanquage. Each
TEST is constructed such that a single pass/fail assessment can be made.
Data is first recorded at user specified VALIDATION_POINTs and then pro-
cessed by the executable TEST. The TEST should be so designed that an
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automatic evaluation can indicate success or failure with respect to the
desired performance of the software.

The methodology for specifying performance requirements in RSL, in
the context of the previously generated functional requirements, is described
in the following sections. This part of SREM is performed in three phases:

@ Phase 6 - Originating Requirement Decomposition
e Phase 7 - Performancg Allocation
e Phase 8 - Analytic Feasibility Demonstration

These phases outline procedures for mapping DPSPR performance require-
ments onto the functional requirements nets, for allocating accuracy, range,
timing and load requirements, and for verifying the completeness, consistency,
and feasibility of the resulting specifications.




4.1 PHASE 6 - ORIGINATING_REQUIREMENT DECOMPOSITION
4.1.1 Step 1: ORIGINATING_REQUIREMENT Identification

The first activity in the generation of RSL PERFORMANCE_REQUIREMENTs
is to isolate and identify each originating (performance) requirement in
the DPSPR. Given a structured and well written system specification, this
activity should be straightforward. Each statement of performance can be
transcribed directly into an RSL ORIGINATING_REQUIREMENT and entered into
the ASSM. If the DPSPR is sufficiently structured, each ORIGINATING REQUIRE-
MENT will address only a single area of performance and can be uniquely
identified using the appropriate DPSPR paragraph number.

In many cases, this straightforward transcription will not be possible;
therefore, an alternative scheme has been provided. If one DPSPR performance
statement (paragraph) clearly addresses several different topics then the
RSL INCORPORATES relationship is used to maintain traceability. This will,
in effect, generate a hierarchy of ORIGINATING_REQUIREMENTs. The overall
DPSPR requirement at the top of the hierarchy is declared in the ASSM, and
references the applicable section of the source document. Each individual
subtopic is then declared as a separate ORIGINATING _REQUIREMENT that is
INCORPORATED IN the top level requirement. Traceability is thus maintained
through the levels of ORIGINATING_REQUIREMENTs down to the applicable
PERFORMANCE_REQUIREMENTs. Figure 4-1 shows example ORIGINATING_REQUIRE-
MENTs generated from the TLS DPSPR.

4.1.2 Step 2: Preliminary PERFORMANCE_REQUIREMENT Definition

In this step, the ORIGINATING_REQUIREMENTs identified in Step 1 are
mapped onto the functional requirements nets. That is, they are converted
into the preliminary definition of TESTs that are formulated in terms of

- DATA collected at various VALIDATION_POINTs located on the R_NET and SUBNET

STRUCTUREs. For each ORIGINATING_REQUIREMENT, the functional requirements
defined by the R_NET and SUBNET STRUCTUREs are examined to determine those
to which the ORIGINATING REQUIREMENT applies. In some cases this mapping
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ORIGINATING_REQUIREMENT?
TLS.DPSPR_SECTION_3_2.PERFORMANCE_REQUIREMENTS,
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ORIGINATING_REQUIREMENT?
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TLS_DPSPR_S!BSECTION_3_2_3_PERFARMANCE_REQUIREMENTS
ORIGINATINGLREQUIRENMENT
TLS_DPSPR_SUBSECTION_3_2_d_PERFARMANCE_REGUIREMENTS
ORIGINATING.REQUIREVMENTS
TLS_DPSPR_SUBSECTION_3_2_S_PERFARMANCE_REGUIREMENTS,
DOCUMENTED BY
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ORIGINATING_REQUIREMENT?S
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VERSIONI TLSLDPSPR.
NOCUMENTED BY
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ORIGINATING_REQUIREMENTS

TLS_DPSPR_SECTION_3_2_PERFORMANCE _REQUIREMENTS,

ORIGINATING_REQUIREMENT?
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DOCUMENTED By}
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BRIGINATING.REQUIREMENT!
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DOCUMENTED BY}
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ORIGINATING_REQUIREMENTS
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Figure 4-1 Sample ORIGINATING_REQUIREMENTs (Performance) for TLS
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Figure 4-1 Sample ORIGINATING REQUIREMENTs (Performance)
for TLS (ContinuedY
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(or decomposition) may be very simple: the ORIGINATING_REQUIREMENT may
apply to a processing function that is confined to a single R NET, and the
TEST may be expressible in terms of existing DATA that can be RECORDED BY

a single VALIDATION_POINT locatable on the net. For such cases, the
resultant RSL PERFORMANCE_REQUIREMENT CONSTRAINs a single VALIDATION_PATH,
consisting of a single VALIDATION POINT that RECORDS existing DATA for use
in the TEST. In other cases, the mapping may be quite complex, e.g., when
the ORIGINATING REQUIREMENT effects processing on several asynchronous nets,
and requires the modification or addition of RSL elements in the ASSM in
order to implement the TEST.

Step 2 is not easily configured into a step-by-step methodology,
since many of the actions that are required in mapping ORIGINATING REQUIRE-
MENTs onto the nets are performed in parallel rather than in a stepwise,
serial fashion. The activities to be performed in this step consist of the
following general tasks.

o Decomposition of ORIGINATING REQUIREMENTs
o Preliminary Definition of PERFORMANCE_REQUIREMENT TESTs

Preliminary Definition of VALIDATION_POINTs and VALIDATION
PATHs

These activities are performed for each ORIGINATING REQUIREMENT that
was identified in Step 1. The activities are highly interdependent and
should be viewed as being performed concurrently. The functional requirements
defined by the R_NET and SUBNET STRUCTUREs are examined to identify the
processing that the ORIGINATING REQUIREMENT will (or might) constrain, and
to identify DATA available on the nets that can be used to determine
whether the requirement is satisfied. An attempt is made to formulate a
pass/fail criterion for the ORIGINATING REQUIREMENT in terms of DATA or
FILEs on the nets that can be recorded at VALIDATION POINTs during pro-
cessing. The criterion sought is one that can be incorporated in an RSL
TEST that explicitly specifies the conditions that recorded DATA and FILEs
must meet. Depending on the ORIGINATING REQUIREMENT, attempting to formu-
late the pass/fail criterion may lead to a decision that:
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e The criterion is simply stated in terms of available DATA
and FILEs and the ORIGINATING REQUIREMENT should therefore
decompose into a single PERFORMANCE REQUIREMENT;

e The criterion is very difficult (or impossible) to formulate
in terms of available DATA and decomposition of the ORIGINATING

REQUIREMENT into several PERFORMANCE_REQUIREMENTs is desirable ~

(or necessary);

e The sensitivity of the ORIGINATING REQUIREMENT constraint to
DATA on the nets must be determined by further analysis in
order to formulate the criterion and to define the required
decomposition.
The activities described below, supplemented by studies or simulations as
required, continue until the decomposition of the ORIGINATING REQUIREMENT
into PERFORMANCE REQUIREMENTs has been defined. As previously siated, these
activities are performed concurrently.

4.1.2.1 Decomposition of ORIGINATING REQUIREMENTs

In general, the DPSPR will establish performance specifications at a
higher level than that of the SREM functional specifications. Consequently,
the methodology provides for performance requirements to be specified as
constraints on a collection of functional requirements, thereby indirectly
constraining each component function (R NET, ALPHA, DATA, etc.) of the
collection. This provision within the methodology supports design freedom
for the process designer. 1t does not, however, preclude the requirements
engineer from "decomposing" a DPSPR requirement into component requirements
for allocation to individual elements within the collection of those R NETs
or ALPHAs to be constrained, should this be necessary.

When a high-level ORIGINATING REQUIREMENT is analyzed during prelimi-
nary definition of its TEST, VALIDATION_POINTs and VALIDATION_PATHs, Tower-
level requirements that it implies will be identified. A decision must
then be made as to how the ORIGINATING_REQUIREMENT is to be represented.
For example, when a single ORIGINATING REQUIREMENT applies to more than one
functional requirement defined by R_NETs and SUBNETs that are not connected
by EVENT enablements, the ORIGINATING_REQUIREMENT may constrain multiple
VALIDATION PATHs. Alternatively, a single ORIGINATING_REQUIREMENT may be
decomposed into multiple PERFORMANCE_REQUIREMENTs which apply explicitly
to the functional requirements defined by each non-connective R_NET and
SUBNET STRUCTURE.
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When an ORIGINATING_REQUIREMENT is decomposed into PLRFORMANCE _
REQUIREMENTs, these will each be TRACED FROM a DECISION that documents the
decomposition. Decomposition of an ORIGINATING _REQUIREMENT necessitates
that the following actions be taken to enter inform tion in the ASSM.

e A DECISION that documents the decomposition via PROBLEM,
ALTERNATIVES -and CHOICE attributes will be declared.

e Each derived PERFORMANCE REQUIREMENT will be TRACED FROM
the DECISION.

o The DECISION will be TRACED FR™ the ORIGINATING REQUIREMENT.

A PERFORMANCE_REQUIREMENT imposes a quantitative constraint on the
performance of certain processing paths. Decomposition of an ORIGINATING
REQUIREMENT into a set of derived PERFORMANCE REQUIREMENTs requires that
the constraint imposed by the original requirement be allocated to those
that are derived from it. Clearly the combined constraints of the derived
requirements must satisfy the constraint imposed by the original.

The allocation process may require only a simple mathematical analysis
or it may require an in-depth trade study involving the construction and
execution of functional or analytic simulators. If the allocation is
reasonably simple, it can be performed immediately and the manner in which
the resultant performance limits are obtained should be described in the
DECISION that documents the decomposition of the original PERFORMANCE
REQUIREMENT into the derived ones. If the allocation requires that a large
scale engineering trade study be performed, then the conditions and required
outputs of the study are identified. The study is conducted in Phase 7 -
Performance Allocation, described in the next section.

If the PERFORMANCE_REQUIREMENT TEST is completely defined except for the
value of the 1imit to be imposed, then the TEST will be written except for
insertion of the limit, and VALIDATION_ POINTs and VALIDATION PATHs will be
defined. The limit for the TEST will be inserted in Phase 7 at the completion
of the allocation study.




4.1.2.2 Preliminary Definition of Performance Requirement TESTs

Concurrent with the mapping and decomposition of the ORIGINATING
REQUIREMENTs and the identification of required allocation studies, attention
must be focused on a preliminary definition of the RSL TESTs.

The TEST attribute of a PERFORMANCE_REQUIREMENT is a PASCAL procedure
whose purpose is to explicitly define the criteria for satisfying the
PERFORMANCE_REQUIREMENT. The TEST is formulated using DATA and FILES that
are RECORDED by one or more VALIDATION POINTs which appear as nodes on the
STRUCTURE OF VALIDATION_PATHs that are CONSTRAINED BY the PERFORMANCE _
REQUIREMENT. During a simulation, these DATA and FILES are recorded in an
output data set and each record in the set is labeled with the appropriate
VALIDATION POINT name. During post-simulation TEST execution, the TEST
accesses desired records in the output data set via the RETRIEVE, SELECT,
and FOR EACH operators. Use of these operators in the writing of a TEST is
described in the REVS Users Manual. The same DATA and FILEs may be
RECORDED BY many VALIDATION POINTs. To uniquely define accessing of DATA
and FILEs from the output data set, all DATA and FILE names appearing in
a TEST must be prefixed with the name of the VALIDATION POINT which RECORDS
those instances that are desired. The two names are separated by a decimal
point. Thus, to refer to DATA (or FILE) A that is RECORDED BY VALIDATION
POINT V1, the identifier V1.A is used in the TEST.

Based on engineering analyses of the applicable requirements elements
affected by a DPSPR requirement, it is may be possible to immediately
define the precise TEST needed. In other cases the form of the TEST will be
determined, but precise definition will occur in the Performance Allocation
phase. Depending on the degree to which the TEST can be defined, the
applicable PERFORMANCE_REQUIREMENT can be entered in the ASSM with a
COMPLETENESS attribute of 'COMPLETE, INCOMPLETE, or CHANGEABLE'.

4.1.2.3 Definition of VALIDATION_POINTs and VALIDATION_PATHs

As the TEST formulation is being defined, the VALIDATION_POINTs and
VALIDATION_PATHs with which information must be recorded to support the TEST
can also be tentatively defined. The two operations are essentially
concurrent, since they each depend on the other: there must be a TEST
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definition in order to define the VALIDATION POINTs and VALIDATION PATHs
to support it, but, at the same time, the TEST must be written in terms of
information RECORDED BY the VALIDATION POINTs.

A VALIDATION POINT is analagous to a test point in a piece of elec-

tronic hardware; it is a port through which information is collected in
order to assess performance of the unit under test. A single VALIDATION
POINT may be used to collect information for multiple PERFORMANCE REQUIRE-
MENTs; consequently, it may appear in the STRUCTUREs of several VALIDATION
PATHs. The DATA and FILEs declared as RECORDED by such a VALIDATION_POINT
will therefore be the "logical OR" of those to be collected for each of the
PERFORMANCE_REQUIREMENTs that use the VALIDATION POINT.

e A e

The information RECORDED BY a VALIDATION POINT may be simple DATA, an
entire FILE, DATA or a FILE that MAKES a MESSAGE, or DATA or FILEs ASSOCIATED
WITH ENTITY_CLASSes or ENTITY TYPEs. For non-simple DATA (i.e., DATA which
are CONTAINED IN a FILE, or are ASSOCIATED WITH an ENTITY_CLASS or ENTITY_
TYPE), care must be taken in defining the instance of the repeated DATA

to be RECORDED. In general, the instance desired will be selected earlier
on the net that contains the VALIDATION POINT. For example, in Track Loop,
the PULSE which is relevant for the PERFORMANCE_REQUIREMENT: ENERGY_PER_
IMAGE is the one which was CREATED BY the ALPHA: PICK COMMAND. Since no
intervening activity modifies the selection, the DATA corresponding to that
PULSE are available to the VALIDATION_POINT used for the ENERGY_PER IMAGE
requirement. However, the energy of that command, which is also needed

Vo, ) o ST AR 330 L) M LA
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for the TEST, is not so simply available. The energy of the PULSE is a
part of WF_CHARACTERISTICS in the FILE: WAVEFORM TABLE. The link between
a PULSE and the WAVEFORM TABLE is established by correlation of the type
of transmission, identified in PULSE_TYPE (and also RADAR _TYPE) and in WF_
NAME. There are several ways of obtaining the required information. An

example method is:

1) Record either the PULSE TYPE or the RADAR_TYPE from
XMIT R;

2) Add a VALIDATION POINT: STARTING POINT following the ALPHA:
STARTER to RECORD the FILE: WAVEFORM_TABLE;

3) In the TEST, correlate the RECORDED information to obtain
the energy of the PULSE from the WAVEFORM_TABLE.
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The RSL associated with this example is shown as part of Figure 4-2 at the
end of this section.

The correct placement of VALIDATION POINTs requires careful inter-
pretation of the DPSPR specification to ensure that the intent of the
specification is preserved. If the exact intent of an ORIGINATING REQUIRE-
MENT contained in the DPSPR is ambiquous or unclear, then clarification
should be sought from the systems engineering organization. If clarifi-
cation cannot be obtained, then a DECISION that documents the PROBLEM, the
various ALTERNATIVES and the CHOICE, should be entered in the ASSM. The
DECISION is then TRACED from the ambiquous ORIGINATING REQUIREMENT.

As an example, consider the specification statement in the TSL DPSPR
(Appendix A) which requires that "The DPS shall allocate radar commands so
that not more than (TBD) joules are commanded per image, . . .." This
apparently explicit requirement has at least three interpretations that
require different placement of the VALIDATION POINT.

1) The allocator shall assign track rates such that the
accumulated sum of the enerqy for each image over the
engagement (the product of the allocated pulse rate,

the energy per pulse and the duration of the allocation)
shall not exceed the specified limits;

2) The energy required by the radar commands transmitted across
the interface to the radar shall not exceed the specified
limit; or

3) The energy required by the radar commands acted upon by the
radar, as detected by the DPS in the radar
return messages, shall not exceed the specified limit.
Since not all of the pulses allocated per image may be scheduled and
since some of the scheduled pulses may be preempted by the radar, the
three interpretations lead to different performance requirement definitions.
For the first interpretation, the VALIDATION_POINT should be located at the
output of the allocator; for the second interpretation, the VALIDATION_POINT
should be located at the input to the OUTPUT_INTERFACE: RADAR_OUT; for the
third interpretation, the VALIDATION POINT should be located at the output
of the INPUT_INTERFACE: RADAR_IN. In the Track Loop example, development
of the PERFORMANCE_REQUIREMENT was based on the second interpretation and
is TRACED FROM a DECISION which delineated the development process, through
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use of the DECISION attributes, the PROBLEM, the ALTERNATIVES and the
CHOICE. The RSL associated with this example is shown in Fiqure 4-2.

Identification of a specific TEST for a PERFORMANCE_REQUIREMENT may
require DATA that has not been defined in the functional requirement
description of the DP subsystem. Also, it may be inconvenient to collect
and correlate data from two VALIDATION POINTs appearing on disjoint paths
or net structures. Therefore, the requirements engineer may define DATA
elements, ALPHA elements and, in some cases, R_NET or SUBNET STRUCTUREs
with attributes ARTIFICIALITY: VALIDATION to convey the needed DATA to a
VALIDATION_POINT where it may be recorded for a TEST. For example, in
Track Loop, suppose that a performance constraint establishes a maximum
delay time between the arrival of a track return message at the INPUT
INTERFACE RADAR_IN and the time at which the data contained in the return
message is incorporated in the data which makes the command message that
passes to the radar through the OUTPUT_INTERFACE RADAR OUT. The connection
between the two interfaces is asynchronous due to scheduling operations and
use of the ENTITY_TYPE: IMAGE_IN_TRACK in R _NET: SKED _R. Since no one-to-one
correlation exists between the return received and the command issued, a
validation DATA item, RETURN TIME, can be defined and ASSOCIATED WITH the
ENTITY_TYPE: IMAGE_IN_TRACK. This DATA item would be QUTPUT FROM the UPDATE_
STATE ALPHA, where it would be set equal to the current value of engagement
time, and would be RECORDED BY a VALIDATION POINT located on the the R NET
XMIT_R immediately preceding the OQUTPUT INTERFACE RADAR OUT.

Information conveyed by an element type with ARTIFICIALITY:
VALIDATION must be provided in the real-time process when it is being used
to validate the process design against the system performance specification.
In practice, element types so defined represent a counterpart to the hard-
ware test point and, like their equivalent, may be retained in the fielded
system by management directive.
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ORIGINATING_REQUIREMENT?
TLS_OPSPR_PARAGRAPH_3_2_4_B_PERFARMANCE RFQUIREMENTS,
DESCRIPTIONS
"OPSPR PARAGRAPH 3,2,4(R), RESOURCE cAtTRAL, STATES THATY
('THRE JOPS SHALL ALLOCATE RADAR COMMAHDS S% THAT NAT MORE
THANCTBD) JOULES ARE COMMANRED PER T™AGE, NMF MOKE THAN
(T80} KILAWATTS IR (TBD) PULSES/SECHND FAR AL TMAGES N
TRACK,")",
TRACES TH;
DECISIENSG RADAR_RESOURCE_CONTRAL w1

DECISIANG RADAR_RESOLRCECHONTRAL Q1.
ALTERNATIVESS

"y, THE ALLOCATOR SHALL ASSICGN TRACK RATFS SUCH ThA| THE
CUMULATIVE SuUM aF THF ENERGY FOR EACH TMAGE AVER THe
ENGAGEMENT (THE PRADUCT £F ALLMCATED PULSE RATE,
ENERGY PER PULSEs AND DyURATTAN AF ALI ACATINAN) SkALL
NOT EXCEED (TBD) JAULES,

2, THFE ENERGY RFQUIRED RY TFHF RADAR C®4MANDS TRAPSMITTED
ACROSS THE INTERFACE Tf ThF RADAR SHALL NAT tXCEED
(TED) JOULES,

3. THE ENERGY RFEQUIRED BY THE RADAR CO'MARDS ACTED UPAN
BY THE RADAP AS DETECTEND Ry THE DPS TN THE RETUKN
MESSAGES, SHALL NOT EXCEED ¢TRD) JOULES,".

CHOICE:

"2e THE ENERGY RFQUIRED Ry TFHE RADAR CAYMANDS TRAFSMITTEC
ACRBSS THE INTERFACE TP YNF RADAP SHapLL NBT EXCEED
(TBD) JYULFS SHALL RE TESTEN ¢OR CAMPLIANCE AT THE
INFUT T® THF OUTPUT INTERFACFE: RADAR_FUT,",

PROBLEME

"OPSPR PARAGRAPH 3,2,4(8), STATFMENT ('THE DPS SHALL

ALLOCATE RADAR CAMMANDS SO THAT NAT MORE THAKN (TRD) JOULES

ARE COMMANDED PER IMAGE,,se') ALLAWS FAR THRFE POSSIBLE

INTERPRETATIANS IN DETERMIMNING THE PAIMNT AT wHICH TKHE

FERFARMANCF_REQUIREMENT TEST 1S ApPPLIED,",

TRACES T0¢
PERFORMANCE_REQUIREMENTE  ENERGY_PER_TMARGF
VALIDATION_PATHE RADAR_COMMAND _aUTPOT
VALIDATION_POINTE FADAK_COMMAND_RUTPUT_FOINT,

TRACED FROM}
ORIGINATINGLRFQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_P_U_B_PFRFAPMANCE_KEWUIREMENTS,

Figure 4-2 RSL Representation of Performance Requirements
at End of Phase 6 (TSL Example)
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P
:
PERFORMANCE_REQUIREMENTE  ENERGY_PER_IMAGF,
- TESTt
"CONST
ENFRGY_LIMITSS 05 (* TEMPARARY REPLACEMEUT FOR (TRAD), =)

VAR
IMAGE_ENERGY? REALS
BEGIN
ENERGY_PER_IMAGEI=TRIE
RETRTIEVE FIRST RECARDING FOR STARTING_PAINT;
FOK EACH C2_IMAGE_HANDEVER RECHMRDING
Co
IMAGE_FMNERGY:=0,0;
FAR EACH RADAR_CAMMAMND_AUTPUT_POINT KECARDING
SUCH THAT (RADAR_COMMAND _AUTPIT_FOINT,TARGET_IC=
C2_IMAGE _HARPOVER jHA_T0)
roe
SELECT FIRST RECARP FROM STARTING_PYINT WAVEFORM_TABLE
SUCH THAT (RADARQ_CAMMAND BUTPUT_PHINT RAUAR_TYPES
STARTING_PRINT WF_NAME);
IF RECARN_FOUND THEN
IMAGE_ENERGY s IMAGE _ENERGY +
STARTING_FOINTY ,wF _CHARACTEKRISTICS)
ENDFARFACHS
1F (IMAGE_ENERGYENERGY_LIMIT) THEN
ENFRGY_PER_IMAGF 3SF AL Sf 7
ENPFAREACH
ENDS ",
CONSTRAINSS
VALIDATIAN_PATHS (CE_HANPOVFR_CAMPAND_INFUT
VALIDATIAON_PATH? RADAR_CAMMAND_AUTPUT
VALTIDATIAN_PATHT RANAR_WAVEFARM_PREPFRTIES,
TRACED FRAMZ
DECISIONG RADAR_RESAURCELCANTRAL_PY
ARIGINATINGLREQUIREMENT S
TUS_DPSPR_PARAGRAPH 3 _2_u_R_PFRFFKMANCE_FEGUIREMENTS,

VALIDATION_FPATHE C2_HANDOVER_CAMMAND _INPUT,
REFERS THy
VALIDATIAN_PATINT: C2_TMAGE_HANDAVER,
CONSTRAINED RY1
PERFARMANCE_REQUIREFENT: ENERGY_PER_IMAGE,
TRACED FRAMS
ORIGINATINGLREQUIRENFATY
TLS_UPSPR_FARAGRAPKH_3_D_u_R_PERFARMANCE _FEQUIREMENTS,
PATH 1
VALIDATION_POINT: C2_oIMAGFHANDOVEF

END,

Figure 4-2 RSL Representation of Performance Requirements
at End of Phase 6 (TSL Example) (Continued)
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VALIDATION_PATHS
REFERS THg
VALIDATIAN_POINT;
CONSTRAINED RY
PERFARMANCE REQUIREMENTS
PERFARMANCEREQUIREMENTS
PERFARMANCE_REQUIREMENT

RADAR_COMMAND_mUTPUT,

FADAP_COMMAJD_HUTPUT_PHINT.

ENERGY_PER_TMAGE

*PULSES_FER_SECOND

RADIATED_POWER,

TRACED FRAMS
DECISIONG RADAR_RESAURCE_CANTRAL_RI
DECISIONG RADAR_RESOURCECOANTRAL_RZ
ORIGINATINGLREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_u_B_PERFARMANCE KREUUIREMENTS,
PATH 3
VALIDATIAON_PHINT:
ENC,

RACAR_CAMMAND_AUTPUT_PAINT

VALIDATION_PATHY
REFERS TAg
VALIDATION_POINT
CONSTRAINED RBYS$
PERFARMANCEREQUIREMENT S
PERFARMANCE _REQUIREMENTY
TRACED FREMY
BRIGINATING_REAUIREMENTS
TLS_DPSPK_FPARAGRAPH_3_2_4_B_PFRFORMANCE_FEGUIREMENTS,
PATH
VALTOATION_PAINT:
ENC,

RADAR_WAVEFEBRM_PRAPERTIES,
STARTINGLPAINT,

ENERCY_PER_IMARLE
RADTATEDR _POWER,

STARTINGLPMINT

VALIDATION_PAINTS

RECAFDS:
DATAy

TRACFD FRAM:
APIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPK_3_2_4_B_PERFARUANCE _KEGUIREMENTS.

REFERRED BY?S
R_NET?S
VALIDATIAON_PATHY

Ce_IMAGE _HANDAVER,

HO_ID,

CC_RESPANSE
CO_MANDOVER _COMMAND_INFUT,

VALIDATIAN_PAINTS RADAR_COMMEND_MUTPUT_PAINT,

RECOBFDSS
DATAy RADAR_TYFE
DATAY TARGET_ID
DATAp TRANSMIT_STakT,
TRACFD FRMME 1
DECISIANG RADAP_RESAIRCELCANTRAL_R!
DFCISINBNG RADAR_RESAURCECOANTRAL_B?

ARIGINATINGREQUIREMFNTL
TLS_NPSPR_PARAGRAPH_3_2_4_B_PERFARMANCE_FEQUIREMENTS,
REFEFRED RYS
RNETE XWIT R
VALIDATIAON_PATHE  REDAR_CAMMAND_AUTRPUT,
Figure 4-2 RSL Representation of Performance Requirements
at End of Phase 6 (TSL Example) (Continued)
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VALIDATION_POINT: STARTING_PEINT,
RECARDSS #
DATA; WwF_CHARACTERISTICS
DATAY  WF_MAME
FILES WwAVEFARM_TARLF,
TRACFD FRrRaM:
ORIGINATINGLREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_u_B_PERFARMANCE_KEWUIREMENTS,
REFERRED RY}
R.NET: CC_RESPONSE
VALIDATION_PATH; RADARP_WAVEFARM_PRAPFRTIES,

Figure 4-2 RSL Representation of Performance Requirements
at End of Phase 6 (TSL Example) (Continued)
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4.2 PHASE 7 - PERFORMANCE ALLOCATION

In Phase 6, performance requirements in the DPSPR were correlated with
the software function requirements expressed by the R_NETs and SUBNETs. Based
on the analyses performed, those DPSPR performance requirements which were not
directly mappable onto the NETs were decomposed into a set of PERFORMANCE
REQUIREMENTs. The analyses upon which these decompositions were based varied in
the level of detail considered, depending on the nature of the particular
decomposition. Generally, however, they were on a functional rather than
an analytic level. They were sufficient to determine the functional
relationships between a DPSPR parameter to be constrained and the pro-
cessing described by the R_NETs, i.e., they were sufficient for ORIGINATING _
REQUIREMENT decomposition. In many cases, the analyses performed in Phase
6 were also sufficient to serve as the basis for allocation of performance
Timits to the PERFORMANCE REQUIREMENTs derived from the decomposition. In
some cases, however, the decomposition analyses must be supplemented with
more in-depth studies in order to allocate these limits.

The purposes of the allocation studies performed in Phase 7 are:

1) To define performance limits to be incorporated in
PERFORMANCE_REQUIREMENT TESTs,

2) To verify the decomposition analyses performed in Phase 6,
and

3) If a TEST involves the use of a reference algorithm as a
comparison standard for the software design, to define
that algorithm.
The allocation studies determine the sensitivity of the originating

DPSPR requirement to performance variations in the various functional areas
affected. This is necessary in order to evaluate tradeoffs between the
derived requirements and in order to select an allocation which is not
overly restrictive in any particular dimension. It is desirable to use
the least constraining set of PERFORMANCE_REQUIREMENTs that will guarantee
satisfaction of the DPSPR requirement.

The allocation studies may cover a complete range of engineering analy-
ses and techniques (i.e., they may consist of a manual mathematical analysis,
they may require analysis support from functional simulations, or they may
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require the construction of detajled models for an analytic simulation).
Recall that a functional simulation has previously been generated from the
functional specification using the SIMGEN function of REVS, and is readily
available to support these analyses. If analytic models are constructed,
these may later be used as GAMMA models for the Analytic Feasibility
Demonstration (Phase 8), or may be incorporated in a TEST as a reference
algorithm against which the performance of the software design may be
assessed.

The allocation approach should be evaluated by a formal design review
for invalid assumptions, inadvertent overconstraints, etc. This review is
assisted by the capability of RADX to extract the traceability of the
decomposition DECISIONs to the ORIGINATING REQUIREMENTs, to the functional
elements (R _NETs, ALPHAs, etc.), and to other DECISIONs. The adequacy of
the projected performance models should also be reviewed to assure that
all measures of performance have been accounted for. This should be a
technical review conducted much like the preliminary design review for a
software design.

The results of the allocation studies may lead to revision of the
requirement decomposition that was performed in Phase 6. If so, then
the decomposition DECISION that was declared, and the associated
PERFORMANCE _REQUIREMENTs, VALIDATION POINTs, and VALIDATION_PATHs that it
TRACES TO, must be replaced or revised to reflect the new decomposition.

As each allocation study is completed, the results of the study are
used to complete the TEST attributes of the PETTORMANCE_REQUIREMENTs that
were analyzed. Study results are documented either directly in the
decomposition DECISION or in a technical report which is declared in the
ASSM to be a SOURCE which DOCUMENTs the DECISION.

After the allocation process is completed and the ASSM is updated,
the RADX function of REVS is used to verify that the content of the ASSM
is complete and consistent. When completeness and consistency are verified,
the PPR is prepared using RADX to extract information from the ASSM and to
list it in the format that has been selected by project management. At
this point, the steps of the methodology for developing performance require-
ments have been completed. The ASSM data base has been built with liberal
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use of the TRANSLATOR and RADX segments of REVS to ensure the accuracy and
completeness of each PERFORMANCE_REQUIREMENT description. An analytic
simulator can now be constructed to demonstrate the feasibility of a
mathematical solution to the software requirements as stated in the PPR.




4.3 PHASE 8 - ANALYTIC FEASIBILITY DEMONSTRATION

At this point in SREM, a complete set of functional and performance
requirements have been developed for the DPS and documented in the Process
Performance Requirements specification. The PPR contains sufficient in-
formation for the process designer to design, implement and test the end
prodiuct software. There is one major issue, however, that has not yet
been resolved; that is, can an engineering solution be developed that will
meet the PPR?

This phase of SREM provides for the demonstration of data processing
subsystem analytic feasibility as a part of the overall requirements vali-
dation activity. The demonstration involves the design, implementation,
integration, and test of a candidate design (including analytic algorithms
or GAMMAs) which meets all the requirements described in the PPR except for
those associated with timing. The objective of the feasibility demon-
stration is to 1) provide a "breadboard" design under the same logical
requirements as the real-time process, 2) test this candidate design in a
simulated environment, 3) evaluate the performance of the candidate pro-
ces- against the specified validation criteria, and thus 4) increase con-
fidence in the feasibility of the PPR requirements by illustrating a single-
point solution for the requirements specified. In areas where candidate
GAMMAs cannot be developed, the corresponding requirement is potentially
infeasible, thus identifying a problem area to be addressed at the system/
subsystem requirements level. In addition to the establishment of analytic
feasibility of the requirements, the candidate design can also be used
directly as a design and validation tool by the process designers and the
V&V organization. The GAMMA models, since they are gquaranteed to effect
the required transformations (input to output), can be augmented with
execution-time models and used as initial models for the real-time process
design.




4.3.1 Form of Feasibility Demonstration

P

The algorithms associated with the feasibility demonstration are
developed and integrated into a candidate design which meets all require-
ments of the PPR (exclusive of timing requirements). The candidate design
is in the form of an analytic non-real-time simulation, or emulation,
which is exercised against a System Environment and Threat Simulation
(SETS or similar subsystem models) simulating the threat, the system
environment, and non-data-processing subsystems. The emulation should
contain all of the validation points specified in the PPR; thus data is
collected and performance evaluated under the same criteria as the real-
time process. Further, the SREM SETS models can be constructed almost
identically to the driver used to validate the real-time process and thus
establish a common performance evaluation data base. Results of formal
testing of the candidate design against a predetermined set of test
scenarios can be documented along with any applicable unit tests that were
conducted for individual algorithm validation.

4.3.2 GAMMA Development

Each candidate algorithm will generally be developed by an expert in
the appropriate engineering or technology field. The design activity uses
the descriptions of the RSL requirements to define what function each
algorithm must accomplish, how well the function must be performed, and
what information should be accepted as inputs and produced as outputs.
Mathematical specifications of the alqorithms are then implemented within
the structure of the R NETs as executable GAMMAs.

The PPR DATA items will usually be defined at a higher Tevel than
will be needed to build an excutable analytic simulation. In general,
very few DATA with USE = GAMMA will, at this point, exist in the ASSM.

The Tower level data items must be defined and entered in the ASSM as
either independent new elements or be INCLUDED in the appropriate higher
level DATA. RADX can be used to verify the correctness of the new entries
with respect to USE, TYPE, and LOCALITY.

After the algorithm (and data derivations) have been completed the
mathematical relationships are implemented as executable GAMMAs in the PASCAL
language. The executable descriptions look 1ike PASCAL procedures with
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omission of the procedure header and with augmenting statements for that
part of the requirement representing access to data. A1l of the normal
PASCAL programming features and facilities are available, except that all
data that is not strictly local to a BETA or GAMMA must be explicitly
declared in the ASSM. The REVS Simulation Generator processes these execu-
table descriptions to produce standard PASCAL procedures for incorporation
into the GAMMA level simulation. This is discussed in detail in the REVS
Users Manual.

4.3.3 Benefits Derived

The explicitness, completeness, and testability of the software
requirements are enhanced by the process of constructing a candidate solution.
If additional assumptions or information about the system are required to
accomplish the candidate design, these assumptions will be explicitly
added to the requirements specification. This type of validation aids in
determining the oversights in the requirements and system engineering.

An extremely important goal satisfied by the development of a feasibi-
1ity demonstration is the establishment that the software requirements are
actually testable. Since the candidate design applies the PERFORMANCE _
REQUIREMENT TEST criteria in the same manner as the real-time process, the
performance evaluation associated with the candidate design will necessarily
isolate any requirements which cannot be tested. If a requirement is found
to be untestable or unverifiable through the testing of the candidate
process, the particular requirement will be changed to a testable criterion.

The development of ananalytic point solution via a candidate design
establishes the feasibility of the requirements criteria. This existence
proof assures the process designer that there is at least one set of
algorithms that satisfies the specified logical and computational require-
ments. The process designer is free to apply these candidate algorithms as
appropriate to solution of the real-time process design probiem.
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PART II - MANAGEMENT APPROACH
5.0 INTRODUCTION

One of the major benefits in using the SREM tools and techniques to
develop software requirements is that the process is inherently manageable.
The technical approach consists of specific activities which have well
defined beginning and ending points. Also the degree of automation pro-
vided by REVS allows a high level of management visibility which is ordi-
narily not attainable in the specification development process.

The three sections which follow discuss the more important aspects
of managing software requirements engineering:

e Defining Measurable Milestones
e Cost and Schedule
e Management Control.

The emphasis in these sections is to describe the management considera-
tions which are unique to the application of SREM. Just as Part I will not
make good requirements engineers out of technicians, Part II will not make
good managers out of clerks. Even good managers, however, can be relatively
ineffective if they do not have the means to establish visibility and con-
trol. Part II is intended to give the experienced manager an understanding
of how the tools and techniques of SREM can be used to establish and main-
tain a sound management plan for the specification of software requirements.
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6.0 DEFINING MEASURABLE MILESTONES

The key to successful management of software requirements engineering
is the establishment of meaningful, clear, and measurable milestones. There
is a tendency to treat requirements generation as a level of effort problem
since the job of milestone definition is somewhat nebulous and imprecise
using conventional approaches. Establishing milestones such as "Processing
Performance Specification - First Draft", Processing Performance Specifica-

S pU—

tion - Second Draft", etc., may provide clarity and superficial measurability
but does not establish a meaningful or effective management tool.

Management of an activity using the Software Requirements Engineering
Methodology (SREM) can be extremely effective because the discipline in-
herent in SREM permits segmenting the effort into activities which have fT
meaningful and measurable terminations. ‘

As an example, consider the SREM procedures for generation of func-
tional software requirements. An overview of the applicable SREM phases is
shown in Figure 6.1. The initial activity is a preliminary evaluation and
organization of the source specifications. This is accomplished by an
initial definition of the R_NETs. Once this activity is complete, parallel
development of the segmented requirements can proceed. As the requirements
segments are developed, they are entered into the REVS data base (ASSM) for
static evaluation. When the ASSM entry for all software requirements is '
complete, a functional simulation is generated and a dynamic evaluation
performed to complete the functional requirements validation. At various
points in this process, problems in the source specifications are identified

and fed back to the systems enagineer.

Each of these five phases ends with the development of an intermediate
product and thereby constitutes an initial set of high level milestones.
As was shown earlier, the status of these intermediate products can be
automatically assessed in many areas using the support features of REVS.

Given that the completion of each SREM phase represents a significant
milestone within itself, a much finer decomposition is necessary to effec-
tively manage and control the sub-elements of the requirements development
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process. To accomplish this,each SREM phase can be broken down into a
definitive set of milestones via a two-step process. First, the specific
technical activities necessary to develop the desired product are identified.
Then the key review and control points peculiar to the specific program

are defined and integrated with the technical milestones. An example of
this process for Phase I is described in the following sections.

6.1 TECHNICAL MILESTONES

A sample set of technical milestones is shown in Figure 6-2 for Phase
I, Definition of Subsystem Elements. Each of the milestones was derived
directly from the discussion of Phase I activities given in Section 3.1.
Eight milestones have been identified in this sample; for different appli-
cations these could be added to, or modified, to emphasize specific pro-
grammatic objectives.

The beginning point for the overall software requirements development
process is the baselining of the system level source specification by the
Configuration Control Board (CCB). Once this is accomplished, technical
activities are focused on clearly specifying the direct interactions of
the software subsystem with its external environment. Three milestones
were specified for completion of the RSL INTERFACE and MESSAGE definition
and the necessary supporting data hierarchy.

One milestone is provided for the completion of each R NET to the
ALPHA level. Since the number of R NETs is driven by the necessity to
accept or produce data at the subsystem interfaces (which were defined
at milestone 1.1), the required number of nets can be determined early
in the planning process. The final four milestones in the example are
directed to completion of the requirements information/data structures
and documentation of all engineering decisions that were made during the
activity.

Figure 6-2 does not represent a series of technical activities in
which the predecessor must be fully completed before the next effort can be
initiated. 1In most cases overlap of the activities would be scheduled
as soon as possible. For example, after each individual INTERFACE is
defined, then the work can proceed on formalizing the precise content of
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DECISIONS RADAR_SCHENDULER_PRIARTTIZATIAN,
ALTERNATIVES?:
"1, SCHEDULE PULSF_By_PULSE, THIS w8ULD SIMPLIFY THE
NFTS BUT waULL ARVIATE EPTIMIZATIOE,
2¢ APTIMIZE OVEK THE ENTIRE FKAME, TAKING THE FRAVE
AS A wHALE GIVES FEST RESHLTS BT KELUIRLS wETGHTING
FACTARS FOR PLLSF fNSEMBLES.
3, PRIARITIZE PLLSFS SUCH THAT ANY PULSE AF HIGH
PRIMARTITY REATS AL PULSES NF LAWER, THIS IS
SUBOBPTIMAL, BLT PEALIZARLF HOTH [N THF SPEC AND INM
THE SOAFTWARF [FSIGh, N% a PRINART WEIGHTS NEEDED,",
CHAICEL "OPTINAN 3, PRIARITIZED PLLSES",
PRABLEMS
"OPTIMIZATION OF RADAL (1SAGE RFUIUIHFS A FINITE ~ADAR FRAME,
THI3 IMFLIES A PRIMRITIZATIAN SCHLME FAR INTENDEC PRPERS,",
TRACES TA3
RNETY  SKED_R
R_NFT: XMIT_R,
TRACED FROM]
IRIGINATINGREWUIREMFNT?
TLS_DPSPR_PARAGRAPH_3_2_d_B_FUNFTIANAL _KFOUIRFHENTS,

DECISIANSG SYNCHRANAUS_VS_ASYNCRRANRUS_TRACK,
ALTEPNATIVES:
"1, SYNCHRAONHUS TRACKINMG ("R RESPANLSIVE)
REGUIRES THE LAST RANAR FiTUEN @gN
AN [MAGE BE LSEN 10
PRACUCE THFE MEXT PADAR
ARNDER 4
2, ASYNCHRANSBUS TRACKING %9k AUTAGEMN]IC<
ALLAOWS A TRaACK pLSE
T0 BE SENT (SING wHAT EVER
STATE IS IN THE DATA BASE,",
CHOICE
"ASYNCHRAMAUS TRACKING 1§
SFLECTED 1A HAXIM]IzE TWF
ALLRWFL DP TIME RKEgPANGE
FAR PRACESSTING RADAK RETURNS,
THIS NPAFS NAT PROAINIT & RESPANSIVE
TRACKING IMPLEMENTATIAON.",
PROBLEMS
"TRACKING CAN HE FXYPRESSEN AS
SYNCHRANALUS PR ASYNCHRANCUS.",
TRACES Thg
ALPHAY PICK_CANDINATFS,
TRACED FRAM:
ORIGINATINGLRFOUIREMENT S
TLS_DPSPR_PARAGRAPH_3_p 3 _A_FUMCTISrAL_FEQUIKENENTS,

Figure 6-4 Sample Decisions from Track Loop i
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not the software requirements adequately reflect the intent of the source
specifications and to what extent the software requirements provide an
appropriate base for process design. The former issue can be resolved by
analyzing the DCCISIONs against the source specification. These can be
categorized into those with major effect on software requirements and
those with minor effect on the software requirements. Baselining may be
deferred until certain major problems are resolved and the number of minor
problems is reduced to an acceptable level. The visible act of deferring
a major milestone can bring considerable pressure to work problems
expeditiously.

6.3 SUMMARY

The preceding was an example of how the SREM activities described in
Section 3.1 can be related to measurable and meaningful milestones. An
identical approach can be used for the activities described for the other
phases of SREM. The activity networks presented are not intended to be a
universal SREM management plan in which one can fill in dates and names
and be done. Every program is different as is each engineering organization.
Therefore, there cannot be a universal milestone/management plan any more
than there can be a universal R-NET. The point is that the SREM's approach
to software requirements development and validation is structured and
formalized such that meaningful milestones can be readily defined --
milestones that are specific and measurable.
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7.0 COST AND SCHEDULE PLANNING

The formalized steps of SREM and the specific intermediate milestones
which result provide a sound basis for scheduling and bugeting software
requirements development. This section provides models and guidelines for
estimating the cost of developing software requirements using SREM. The
experience data base is as yet too small to fully calibrate and validate the
models; however, cost data has been collected on three SREM applications,
and the correlation between that data and the cost models is provided.

SREM/REVS is a composite of a methodology, language and supporting
tools that allow identification of key milestones in a development program
and which generates an output whose size is realistically quantifiable.
Consider a requirements paragraph written in English. It can be measured
by the number of words or sentences, but these parameters do not scope the
content in any meaningful way. Conversely, requirements written in RSL
consist of specific elements such as R_NETs, ALPHAs, INTERFACEs, DATA, etc.
While these elements may vary slightly in length, size or implied complexity,
they do offer a reasonably consistent set of parameters for specification
sizing. Given the magnitude of the product to be developed, then cost can
be related directly to the work to be accomplished to generate that product.

SREP cost and schedule estimation involves establishing cost paramete:rs
for each RSL ELEMENT or ELEMENT TYPE. These parameters are developed in
much the same manner as cost-per-unit code. After a cost-per-element or
cost-per-element-type is derived (based on previous experience), then the
accuracy of SREP cost and schedule estimates becomes a direct function of
the initial understanding of the problem. This situation is somewhat
analogous to software development, i.e., accurate cost-per-instruction data
is useful to the extent that initial estimates of how many statements will
be required is accurate.

Using this approach to costing, there is a necessity for an early and
accurate estimate of the number of RSL elements required for a given program.
In fact, this was one of the underlying issues in the definition of Phase I
of the SREM. In this phase a quick response primitive construct of the
major elements is completed. Phase I can be conducted on paper, or entered
into a working data base with machine-processable RSL, allowing maximum use
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of REVS automated graphi:s capabilities. Either method provides for
rapid collection of information for end product sizing.

7.1 EXPERIENCE TO DATE

SREP has been applied to several small efforts (less than 1-2 man-
months) and to two medium scale projects (1-2 man-years in duration). The
small applications were demonstration type problems that focused on speci-
fic subsets of SREM/REVS capability. One, referred to as Project B, was
developed to the extent that its resource utilization data is meaningful.
Three data points are therefore available to assist preliminary formulation
of SREM cost models:

® Track Loop was the first medium scale SREM application. Track
Loop represents a well-defined system for which a specifica-
tion of reasonably high quality was available. The system's
mission is a subset of a full ballistic missile point defense
role: included are the tracking, resource management and
scheduling functions. A software implementation of Track
Loop requirements is estimated to be 25-40K of program source
statements.

® Project A, the second medium level effort, generated the
requirements for a tactical weapons system. The weapons
system was distributed in nature and featured various types
of air defense subsystems interacting with multiple airborne
attackers and offensive missiles. This effort was conducted
early in the project's Concept Definition phase; consequently,
requirements were modified many times due to changes at the
system level. It was estimated that when the Project A
software subsystem is implemented, it will contain approxi-
mately 200,000 source statements.

e Project B was the only small demonstration problem of suffi-
cient scope to include for cost and schedule information.
The system configuration consisted of a data processor and
radar whose functions were to collect telemetry data from
airborne weather balloons. System operation was such that
the data processor controlled an uplink from the radar to the
weather balloon for beacon tracking purposes and a downlink
for the monitoring of temperature, wind, pressure, etc., at
various altitudes. No estimates have been made on the size
of the software subsystem for Project B.

Table 7.1 itemizes the resources expended on each of these three
projects according to the phases of the SRE Methodology. Note that the
small demonstration effort (Project B) is listed in man-hours as opposed
to the other two projects which are listed in man-weeks.
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Each of the three efforts were performed using a uniform staffing
profile. Project B was conducted by a single engineer during a 3-week
period. Of the two larger efforts, both were conducted at a steady state
level of either 2 or 3 engineers. At the start of both efforts, one
engineer generated the definition of subsystem elements and derived the
initial R_NETs connecting the input and output interfaces. The staffing
levels were then increased and maintained at a constant rate throughout
the duration of each effort.

7.2 COST MODEL FORMULATION

Two approaches to formalizing a SREM cost model have been formulated.
The first is theoretical and will require significant data for accurate
calibration. The second is less complex and can serve as a interim approach.
Both use, as a key element, the basic resources necessary to generate a
measurable quantity of output and both were developed to meet the following
objectives.

@ End product size estimates must be generated as an
initial part of Phase I of the SREP methodology.

e Overall program resource requirements must be decomposed
and allocated to defined intermediate milestones.

7.2.1 Cost Model 1 (CM1)

Because Software Requirements Engineering is basically a creative
process, it closely parallels software development; this implies a cost
relationship of the form

3

Cost =)f) (BEU, * B I ) * ¢
SRE " £ Y8 gy TN SR

where

BCUj

P

Basic cost unit (man-months) per methodology phase

Number of methodology phases to be conducted

Icij = The set of intangible factors that modify the BCU

G Cost of developing peripheral/supporting items

SR necessary for completion of the SRE effort.
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This relationship shows that each phase of the SREP methodology has ;
associated with it a certain basic cost. The basic cost reflects the
resources necessary to complete that phase under average conditions. Since
average conditions tend to be atypical on most projects, the basic cost of
each phase can be adjusted (either higher or lower) by the values of three
parameters that reflect a set of intangible (or off-normal) constraints.
Supporting items developed external to the mainline requirements engineering
function (e.g., tactical algorithms) are added directly to the adjusted
basic cost to determine overall resource requirements.

7.2.1.1 Basic Cost Units

The Basic Cost Unit for software requirements is calculated in terms
of the resource expenditure related directly to the size of an intermediate
or end product. Figure 7-1 presents a chart of the phases of the SRE method-
ology. The Basic Cost Unit associated with each phase is related to specific
measures of the quantity of output from that phase. For example, in Phase III,
the number of ALPHAs and DATA items drive the Basic Cost for that phase.
Although many different functions are performed in this phase, and other
specifications items generated, these are the two controlling parameters.

Therefore, given an estimate of the number of ALPHAs and DATA quantity
required, the Basic Cost of Phase III can be determined.

The upper section of Figure 7-2 defines the postulated relationship
between the BCU and the number of RSL elements to be specified. As shown,
the curve is anticipated to increase as a damped exponential prior to
Point N; the basic shape of the curve will then change to a fast-rising
exponential form. This indicates that, up to a certain point, the addition
of one element to the data base will cause an increase in resource expendi-
tures at less than a linear rate. Once Point N has been reached, any
additional element added to the data base will cost more than one unit of
resources. The value Ro accounts for startup time and indicates that even
for 1imited productivity the resources expended in learning and understanding
the problem are the dominant factor.
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The second half of Figure 7-2 shows the correlation of the three
available data points for SREM Phase I application on Projects A and B
and for TLS. For Phase I, the independent parameter (Se) was assumed to
be a linear function of the number of MESSAGEs, R NETs, and ALPHAs. The
count of the first two elements have been combined with the number of
ALPHAs divided by two to indicate that approximately 50 percent of the
ALPHAs are defined in Phase I, and the remaining 50 percent completed in
Phase III.

Table 7.2 presents the number of requirement elements for each of
the three projects. From this information, the exact number of elements
generated in each SREM phase can be determined. The three data points
are plotted in Figure 7-2 in man-weeks versus the effective number of
elements generated. As shown, these results potentially conform to the
expected shape of the relationship curve. By selecting the appropriate
combination of cost elements, this exercise could be completed for each
phase. This would, however, be somewhat academic due to the limited
number of data points currently available.

7.2.1.2 Intangible Factors

There are a number of intangible factors that will affect the cost
of a creative development process. For the purposes of SREM Cost Model
One, all of the intangible factors have been grouped into three categories:

1) System Specification(s) Quality - How "good" is the SRE
input information?

2) DP Subsystem Complexity - Will the complexity of the end
product be "normal", relatively simple or complicated and
highly interactive?

3) Development Factors - Is there something about the way the
job must be performed that will impact the cost?

Given these categories the next question is how can they be quanti-
fied or rated for a specific program? Since the rating will, of necessity,
be intuitive, there is no easy answer. To reduce some of the ambiguity,

a second level breakdown of the contributing factors in each main category
has been defined (Table 7.3). The subcategories indicate the general class
of factors that should be considered under each major grouping.

7-8




Table 7.2 Elements Generated Per Project

ELEMENT _ PROJECT PROJECT
TYPE TLS A B
R_NETS 7 55 2
ALPHAs 30 148 13
DATA ITEMS 100 333 68
MESSAGES 13 47 Vi
INTERFACES 6 32 4
o Input (3) (19) (2)
e Output (3) (13) (2)
FILES 10 33 3
ENTITY_CLASSES & 8 7 5
ENTITY_TYPES
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Table 7.3 Intangible Factors

@ System Specification(s) Quality

Interface Definitions

Functional Integrity

Performance, Timing,
Accuracy

Environment Description

General Organization,
Consistency, Completeness,
Level of Detail, etc.

o DP Subsystem Complexity

Type

Threat

Interactions

State-of-the-Art

o Development Factors

Personnel Talent

Motivation

Management Procedures

Artificial Schedule
Constraints

Key Element Avaflability

Have the DP interfaces with other sub-
systems been adequately specified?

Has the required processing been logi-
cally connected or specified as an
unrelated series of activities to be
(somehow) performed?

Are there quantitative measures for
'how well' the software must perform?

Quality of the specification of the
environment external to the overall
system (of which the software is a

part)

Aggregated assessment of all factors
other than the above.

Batch vs distributed, off-line vs
real-time, etc.

Effects of the system missfon, threat
size, complexity, and imposed time-
1ines

Assessment of the logical flow, con-
nectivity, number of paths and branches, etc.

Is this a new type of system with
unknown control processes or does all
required technology already exist?

Assessment of the basic capabilities
of the contributing individuals

Any unusual factors that add to, or
subtract from, personnel motivation

Effects of government imposed standards,
documentation reporting schemes, con=
figuration management, etc.

External requirements to proceed faster
than a realistic timeline or the delay
of key inputs

Assessment of the access to, or
avaflability of, computers, systems
engineers, input data, skill centers,
technology information, etc,
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A scale of zero to 10 was selected to quantify each major group:

10 highest positive value, subtracts from cost
Scale --~-- 5 average, no effect
0 worst case, adds to cost
The Basic Cost Unit was defined as the cost of an ‘'average' effort. If all
fntangible factors were rated at five, the BCU would not change. Values
higher than five would decrease the net cost and values lower than five
would cause an overall increase.

projects conducted to date. Each rating was determined after program
completion following the guidelines in Table 7.3. As shown, Project A,
which was conducted during Concept Definition, was rated relatively low.
The system specification do~ments were not firm and, with each update,
additional effort was neces.ary to revise the evolving DP requirements.
Developmental factors were also rated low because of a large geographical
separation between the various participating agencies plus a limited

access to the necessary computer resources.

Table 7.4 shows the composite intangible rating for the three SREM
For these three projects the values of the intangible ratings were
k

assessed to be constant across all methodology phases. Although the basic
cost equation allows for variable ratings, the pertinent chararacteristics

of these SREM applications did not vary sufficiently per phase to impact
the assigned values.

Figure 7-3 depicts the predicted impact relationship of the IC ratings
on the Basic Cost Units. As shown, the predicted relationship follows the §
theory that 'the bad outweights the good'. For example, if Development |
Factors were very constraining (rated at 1), then the value of a good
system specification could be more than offset by a possible 100 percent
increase due to poor Development Factors.

7.2.1.3 Cost of Supporting Elements

There are two major contributors to overall cost that can be classi-
fied as supporting or peripheral activities: SETS (simulation driver)

development and algorithm development.




Table 7.4 Rating of Intangible Factors

Figure 7-3 Predicted Impact Relationship
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IC1 PARAMETER VALUE

TLS PROJECT A PROJECT B
System Specification Quality 7 2 7
DP Subsystem Complexity 7 5 8
Development Factors 6 3 9
g
(4] -
v
)
5
S
=
= - 5
(& ]
=
&
= D b o i ek ke e i T ) — AVERAGE
o : CONDITIONS
& I
> |
Z ol .
O = |
W] !
e - '
] @
=) [}
'
|
-
0 i A ) 6 é ib




SETS is a generic name for the driver software for both the REVS
generated functional and analytic simulators. Since the required SETS
processing is applications and program peculiar, there are few a priori
criteria for its development cost. Also, the specification and design of
SETS falls in the domain of systems engineering. This occurs because it
is at that level that the environment and its effects are studied/formu-
lated in the most detail. SETS costs have, therefore, been somewhat
decoupled from the overall software requirements engineering cost model
and can be estimated using classical engineering and software development
rules.

The Gamma models that form the REVS analytic simulator demonstrate
the existence of a feasible mathematical solution. There are two separate
activities involved in Gamma development: first, the mathematical formu-
lation of the algorithms, and secondly, their implementation as PASCAL
procedures. The first activity is best performed by experts in the various
disciplines associated with technology or weapons systems operations. Costs
associated with this activity are, therefore, provided by the individuals
directly involved and are assumed to be inputs to the SRE cost estimation
scheme. Algorithm implementation as RSL GAMMAs, therefore, becomes a
standard software development cost estimation process.

7.2.2 Cost Model 2 (CM2)

The approach to a validated SREM cost model, as described in the previous
section, is somewhat ambitious. Accurate collection of the necessary data
represents one problem area. The lead time necessary to generate and
calibrate the information represents a second potential constraint. An
interim cost model, that is simplier than CM1 and can be used as the cost
estimating baseline in the near term is presented here.

For Cost Model 2, resource expenditures for SREM applications are
divided into two components,

Cost OfSRE g COStFunctiona] Requirements x COStPerformance Requirements




Resources for generating the functional and performance requirements are
again calculated based on the total number of RSL elements that must be
developed. For the development of functional requirements, the primary
RSL elements are:

e ALPHAs
e R NETS
e DATA

e INTERFACES
e  MESSAGES.

Figure 7-4 presents a preliminary correlation of the results for this
approach on the three projects completed to date. The dashed line

represents a postulated curve fit. Note that all resource expenditures
were used, including the simulation driver development cost.

Given the overall cost of the functional requirements, a finer break-
down is needed for each intermediate milestone or SRE methodology phase.
Referring to Table 7.5, three logical breakdowns of the activities are
indicated. At the end of the first three methodology phases, a complete
description of the R_NETS, ALPHAs, etc., that constitute the functional
requirements have been completed. At the end of Phase 5, the functional
models have been developed and requirements testing or dynamic validation
conducted. The third set of activities are miscellaneous in nature and
are conducted throughout the course of the development with the exception
of generation of the simulation driver. For the purpose of cost and
scheduling the development process through the static validation, which occurs
at the end of SREM Phase 3 requires approximately 30 percent of the total cost
of generating the functional requirements. Dynamic validation requires
approximately 40 percent of the total required resources. Miscellaneous
activities encompass the remainder of the cost, with development of the
simulation driver being the most expensive of these activities.

Given the total cost for developing functional requirements (see
Figure 7-4), then the 30-40-30 percentages can be used to determine the
cost for each of the three milestones within the development. A further
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Table 7,5 Percentage Cost Breakdown

r-t TLS PROJECT A PROJECT B
Mis % MWs % MHs %
I. Definition of Subsystem 2 4,2 13 12.0 3 3.5
Elements
II. Evaluation of Kernel 5 10.3 4 3.7 8 9.3
III. Completion of Func- 10 20.8 15 13.9 11 12.8
tional Description
M1  Static Validation 17 35.3 32 29.6 22 25.6
V. Development of 12°  25.0 22 20.4 8 9.3
Functional Models
Requirements Testing 6 12.5 25 23.1 24 27.9
M2 Dynamic Validation 18 37.5 47 43.5 32 37.2
(Functional)
IV. Informative Material 4 8.4 12 11.1 0 0
and Traceability
IV. Documentation 1 2.1 2 1.9 8 9.3
Simulation Driver 8 16.7 15 13.9 24 27.9
Misc. Activities
(Subtotal)
13 27.2 29 26.9 32 37.2
TOTAL 48 100 108 100 86 100
e _‘m“
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breakdown can be formulated to meet Milestone 1, static validation. Phase
1 1s basically the initial definition of the R_NETS, the connection of the
Input/Output INTERFACEs and definition of the preliminary or high level
ALPHAs. In Phase 2 this information is entered into the REVS data base.
Then, in methodology Phase 3, the functional description is completed with
all ALPHAs defined to the lowest required level and all DATA items defined.
These three activities are clearly interrelated. The greater the amount
of time and resources expended in Phase 1 then a corresponding smaller
amount of resources must be expended in Phase 3 to complete the functional
description. The SREM program manager has the discretion of applying

the majority of the resources in Phase 1 or Phase 3 depending on the
particular problem or application.

Required costs for development of Performance TESTs follows the same
philosophy as that described above for SREM functional requirements defini-
tion. To date, detailed Performance TESTs have been generated only as a
result of specific demonstration problems. None of the three projects
addressed the full range of performance necessary for a complete specifica-
tion. At this point, no measured data exists to assist identification of
the major RSL elements that will quantify the expected cost of Performance
TESTs.




8.0 MANAGEMENT CONTROL

The Software Requirements Engineering activity must interface with
other activities during the system development phase. Figure 8-1 explains
the major interests shared by SRE with these other activities. The key
interactions may be summarized as follows:

e SRE supports SE in system definition by accepting the speci-
fications and pointing out deficiencies.

e SRE may question the subsystem allocation because of implemen-
tation problems.

e SRE participates in the overall system cost/schedule planning
and control by providing status data to SE and visibility to
Process Design.

e SRE must work with the other subsystem engineering activities
to define interfaces to a functional level. Process Design
can work to design the detail interfaces. When a referee
is needed the SE must decide interface issues.

e SRE defines the processing via software requirements which
may be modified if real-time implementation is a problem.

8.1  CONTROL MECHANISMS

Management of SREM can be viewed as a two-level process. REVS pro-
vides certain direct, automatic control of the product under development
(the software requirements). As described in Table 8.1, this frees manage-
ment to focus on higher level issues and the implementation of REVS. With
a validated REVS, implementation of its control features is completely
mechanical and can be delegated with confidence. In particular, the following
observations can be obtained from Table 8.1:

e At each level the manager can focus on intent, softness of
decisions, level of detail and schedule performance.

e At the BETA, GAMMA and PATH/PERFORMANCE levels, cost perfor-
mance becomes important. Overkill must be avoided by main-
taining pressure to use the simplest, cheapest models which
will do the job. (Thus, level of detail is an issue here also.)

e At the GAMMA level the manager must assess real-time feasi-
bility even though the GAMMA models are not real-time.
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e Previously, managers had to strain to get the kind of
visibility easily obtained with SREM/REVS.

The major managerial issues identified in Table 8.1 require mechanisms
outside of REVS. These are the more widely used managerial controls, and are
much more effective when based on the timely, complete, and organized infor-
mation provided by REVS. The kinds of control mechanisms used for these
issues are shown in Table 8.2 and are summarized below:

e Internal reviews can be used to establish confidence in the
software requirements by addressing items checked in the Table.

e Starting with a parametric cost model, projected cost can be
estimated as actual parameter values are determined (e.g.,
number R NETs, ALPHAs, etc.).

e Earned value as a measure of progress toward each milestone
can be used in the C-SPEC sense to evaluate cost/schedule
performance in a continuous fashion. Earned value can be
quantified by using number of ALPHAs, BETAs, GAMMAs, PATHs,
TESTs, etc. weighted by complexity factors.

e The milestone schedule is a standard schedule performance
control best implemented by public display.

o Reviews with the system engineer should help understand
questions of intent and softness of decisions plus adequacy
of level of detail.

e The process designer should be involved in reviews of level
of detail and real-time feasibility (includes storage capacity).

8.2 CHANGE CONTROL

The process of change control is a critical one on a large, complex
system development activity. Figure 8-2 shows how collected decisions can be
folded into the baseline as scheduled updates. The updates are inserted
at points in the schedule where they are likely to have significant inputs
from within the SRE activity and from System Engineering and Process Design.
They also follow specific measures of the software requirements, namely the
initial dynamic evaluation and the initial feasibility demonstration.
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8.3 ACCEPTANCE OF THE SOFTWARE REQUIREMENTS

Both the System Engineer and Process Designer must accept the end
product software requirements. SREM possesses key features which should
assist the SRE manager in effecting this buy-off. These are explained in

Table 8.3 in terms of answers to concerns of both System Engineering and
Process Design.
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9.0 CONCLUSIONS

This manual has explained both the technical and management considera-
tions in the development and validation of software requirements using the
tools and techniques of SREM. The engineering and management principles
explained here are not actually new -- they are the result of hundreds of
man-years of experience and observation of large-scale,real-time software
development. The discipline of RSL and the power of REVS, however, are new,
as is the formalization of the detailed steps to be followed in their use.

This manual will not make instant engineers or managers out of in-
experienced people. It will, however, guide the experienced engineer and
manager in the application of RSL, REVS, and SREM techniques to obtain a
software requirements specification which is superior in terms of the basic
qualities of a good requirements specification.
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I. INTRODUCTION

1.0  PURPOSE AND SCOPE

This report presents the preliminary Data Processing Subsystem Per-
formance Requirements (DPSPR) for the Track Loop Experiment (X-1). The
goals for this experiment are presented in Section 2.0.

The primary intent of this document is to provide the initiating
input to the Software Requirements Engineering Methodology which will sub-
sequently produce a Process Performance Requirements (PPR) specification
for the Track Loop System Data Processing Subsystem. It is further the
intent of this document to present an example of the required contents and
level of detail of a DPSPR discussed in Reference 1. As such, this example
will provide a more concrete basis for technical exchange between the Soft-
ware Requirements Engineering, DPSPR and V&V contractors. Such interchange is
considered necessary to arrive at a final definition of the required form,
contents and format of a DPSPR. Part II of this report constitutes the

exailpie DPSPR.

1.1  The Track Loop System

The Track Loop System (TLS) is a subset of a Preliminary Ballistic
Missile Defense System which is capable of nearly autonomous execution
in response to external stimuli. It is the simplest known subsystem with
properties of interest for software definition, and it is one which has
been studied extensively, both in the academic literature and in such
practical programs as Site Defense. Therefore, it has been selected as
the testbed for supporting experimentation in develcpment of the methodology
for software requirements. A pictorial representation of the TLS is provided
in Figure A-1.

1.1.1 Preliminary Ballistic iissile Defense System

A Preliminary Ballistic Missile Defense System (PBMDS) has been
postulated as an environment in which the TLS would execute. It is a
generalized representative of the class of systems currently in develop-
ment, and is particularized for the TLS through representative but non-

real specifications where required.
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The top level flow of the PBMDS is shown in the functional flow block
diagram, Figure A-2. In the Conduct Engagement mode, an object entering the
search region will be detected and designated, tracked, discriminated, and
engaged (as required) in defense of the ground facilities. Those functions
are implemented through the Data Processing System (DPS), a radar or other
sensor, and a means of neutralizing hostile objects. For the purpose of
the TLS, only the radar need be defined in detail; other system elements
are identified only to the extent that they impact DPS requirements.

1.1.2 TLS Requirements

Functional Requirements on the TLS would normally be contained in a
system specification (Level 1, or A in MIL STD 490 terminology). If soft-

ware is developed from the requirements provided in Section II of this
report, and if that software is to be installed and exercised in the field,
then such a system specification may be required. In the interests of

both economy and timeliness, only the subsection of the A Specification
required for the DPSPR is provided here.

1.1.2.1 Initialization

The TLS shall accept C2 messages for initialization with the following
properties:

a) An estimate of state shall be generated external to TLS and for-
warded to TLS over the communication channel to initiate tracking.

b) If an object corresponds to that estimate, the estimation accuracy
shall be such that the expected (1-sigma) deviation of the object
from a perfect extrapolation of state shall be in accord with
Table 1-1.

c) Initialization estinates shall be provided (handed off) at a rate not
exceeding 150 per second over any 'nterval greater than 50 milli-
seconds.

d) The total number of handoffs shall not exceed 1500.
e) The total number of real objects shall not exceed 300.
f) A handoff may be an estimate on a real object or an estimate relating

to a state at which no object is located (ghost). Multiple handoffs
of a single object may be gencrated.

g) Each handoff shall consist of a unique designator, the state vector
and its covariance matrix.
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Table A.2 Table A.1 Handover Errors in Radar Face Coordinates

COORDINATE MINIMUM MAXIMUM UNITS
R 3 5 M
u 0.4 0.6 msine
' v 0.03 - 0.05 msine
R 40 55 m/sec
ﬁ 2 4 msine/sec
v 2 4 msine/sec
]
NOTES:

1. A1l data 1-¢
2. Handover altitude > 65 K meters




1.1.2.2 Termination

a) Redundant images of objects shall be dropped from track in order to
conserve radar resources. The probability of dropping track on a
non-redundant image shall be considered in determining leakage.

b) Ghosts shall be dropped from track in order to conserve radar
resources. The probability that a non-redundant image is dropped
as a ghost shall be considered in determining leakage.

c) For flight safety, no track pulse shall be commanded with true elevation
angle less than 3°.

d) Track shall be dropped in response to an external command repre-
senting handoff to another defense facility or successful intercept.
No track pulse shall be transmitted to a designated image more than
100 milliseconds after such a command appears at the TLS port, with
probability .3.

1.1.2.3 Tracking
a) The TLS shall generate state estimates sufficient to support discrimi-

nation through beta estimation accuracy in accordance with Figure A-4
and impact point prediction in accordance with Figure A-5.

stem for a variety oj ourposes at different
nt 0‘ an Oiu'e_?c,t Early "n track, it i1s used
1 an intermediate state, it forms a Key
element © L 'miution in elimination of decoys and assessment

P

of the danger imposed by an RV; shortly thereafter, it is essential
*o intercept planning in estimating the intercept point. The needs

overlap in prac Lce, so that a common ordiaate ;":z* the plot of
aceuracy requirements is needed. But each of the aspec te of us
beta dictates a differ "T”“?.u e at the system level. The ox«
selected in Figure A Cis e in track, a parameter knoum to be
useful to the Softw are R quirements Engineer,
the systems-level definition as any of the cther

oJ
U
.JM as u.‘;uJ 4b JL)P

Similfmz’z_, impact point prediction is used initially to reject cross
fie, then to assess the threat *voscd by an RV; in some schema,
so assists discriminaiion. The first might be expressed by the

mgmecr in terms of accuracg against track energy; the

in terms of time to commit contour (which is in twum a

on of RV type, intercept capabilities, and other parcmeters).
Again, time in track was chosen as a convenient ordinate for the
error requirements in Figure 1-5.

The TLS shall generate state estimates sufficient to support object
intercept in accordance with Figure 1-6 (TBD).

Leakage is here defined to be the probability that all images of

a real object entered at an altitude not less than 150K feet are
dropped from track for any reason other than the minimum-elevation
constraints or external command defined in 1.1.2.2. Leakage in
TLS shall not exceed .03.
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1.1.2.4 Resource Control

a) The TLS shall commit to tracking functions not more than 1800 radar
pulses per second, using not more than 25 kilowatts ERP.

b) The TLS shall commit to tracking functions not more than 2500 joules
per object.

1.1.2.5 Data Recording

The TLS shall provide records for post test analysis of the following
data:

a) Time of handoff and designator and estimate received.

b) Time of termination of track on each designation with reason
for termination.

c) At intervals not greater than 100 milliseconds, the estimate of
state for each designation received and not yet terminated.
That estimate shall consist of the following data: position,
velocity, a beta estimation parameter and estimates of the
uncertainty of each.

d) At intervals not greater than 300 milliseconds, the usage of
radar resources., That peasure shall include: radar energy profiie
and DPS estimates c¢f expected and maximum energy commanded.




2.0  SREP OBJECTIVES FOR X-1

a) Demonstrate the scope, contents and level of detail of the DPSPR,
described in Reference 1, and transmit the results to the DPSPR
contractors for their evaluation.

b) Demonstrate the scope, contents, format, and level of detail of
PPR Volume I specified in Reference 2. The PPR will be written
in preliminary RSL (see Reference 4). In particular:

1) Evaluate the format of the PPR described in Reference 2 for
completeness and adequacy.

2) Evaluate the adequacy of the preliminary RSL definition for
stating requirements.

3) Provide the PPR for evaluation; in particular, the form and
content of the performance requirements.

4) Evaluate the extent of the traceability of the PPR to the
DPSPR.

Evaluate the steps of SREM (see Reference 3) from the DPSPR to a
PPR; in particular, the procedural steps, form, and content of the
performance allocation activities.

Exercise the available experimental software to generate portions
of the PPR (e.g., the structure segment of RSL).




3.0 LIMITATIONS

Two primary forces limit the application of the DPSPR of Section II.
The first is the result of excising the track loop from the total PBMUS.
Although the loop is nearly self-contained, it has extensive interfaces
both in terms of requirements and in the sense of implementation with other
software functions. Consequently, requirements are imposed on TLS which
originate or terminate within the DPS in ways and to an extent not believed
appropriate for a true, functional system.

The second major area of limitation arises from the novelty of the
approach. Vhile the methodology employed is believed valid, it has not
yet been tried. (In fact, this experiment is its trial.) Consequently,
it is likely that this initial DPSPR will be found to be incomplete in som:
materials needed for the PPR and for software development. Every effort has
been made to anticipate such failings, but we anticipate methodologic bugs
in the same way we would expect to find bugs in a new compiler or other
major softwarc development.

3.1 System Objectives

Isolation of TLS from PBMDS was artivicial, and the objectives of
Section 1.1 are correspondingly less than real. The selection of those
objectives was based on simplicity of implementation, expected usefulness
of the TLS as a testbed, and availability of comparison criteria. Since
no DPSPR had ever been prepared before, it was not possible to select
criteria to optimize its guality. The objectives provided are believed
to be good for generation of the DPSPR, but cannot be shown to be optimal.

3.2 Allocation to DP

Again, the absence of precedent and the artificiality of the TLS make
an "optimum" allocation of functions unreasonable. A complete allocation
is provided, which is believed to be sufficient for the experiment.

3.3 Level of Detail

The objective of the DPSPR of Part II is to provide the complete
specification required for thc PPR Feasibility Demonstration. It is likely
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that some of the material will prove to be unnecessary; it is certain that

not all data presently missing will be required before initiating work on
Volume I of the PPR. Therefore, revisions are planned both to complete
specification of the requirements and to delete data fourd to be non-essential.

3.4 Formulation of DP Requirements

The X-1 DPSPR defines some data in a form and to a depth we feel to be
undesirable. In particular, efforts are now under way to express require-
ments on Redundant Track Elimination in terms of total radar energy per
object. Converting both redundant tracking and other explicit requirements
to a derivable form will be an objective for revisions of the DPSPR.

3.5 Corollary Documents

The DPSPR is one document in a family required to develop the Process
Performance Requirements (PPR). For the TLS, tne other documents are:

TLS System Requirements

TLS Radar/DPS Interface Specification

TLS C2/0PS Interface Specification

TLS Radar Performance Specification™

TLS Environment and Threat Model Definition.™

The system requirements are sketched in Section 1.1 above. The starred (*) docu-
ments in this family are not yet prepared.

For the purposes of development of the PPR, the absence of the docu-
ments is believed to be less than critical. For the X-1 effort, the contents
of the missing specifications are subsets of the corresponding Terminal
Defense Program (TDP) documents. Therefore, the required information for
the PPR is available from TDP documentation. However, a property of the
methodology is its recognition that not all specifications ultimately required
to support software design will be available early in that design effort.

To the extent that the TLS documentation corresponding to initiation of a
PPR is required, the TDP documents are excessive. Thus, there is an effort
required as a part of the ongoing work to edit the TDP material to the
specific, appropriate contents for the stage of development represented by
the DPSPR. That work is under way on the Radar/DPS Interface specification,
and will soon be undertaken on the other elements of the DPSPR package.
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IT. DATA PROCESSING SUBSYSTEM
PERFORMANCE REQUIREMENTS - TRACK LOOP SYSTEM

1.0 SCOPE

This specification establishes the functional, performance, design
and test requirements for the Track Loop System (TLS) to the extent
necessary to develop the Process Performance Requirements (PPR) for the
Data Processing Subsystem (DPS) portion of the system. The TLS is a test
configuration of an integral element of a Preliminary Ballistic Missile
Defense System (PBMDS).

The primary objective of this specification is to constrain the DPS
so that it fulfills the intended obligations to the functions and perfor-
mance of the overall TLS of which it is a part. To accomplish this, this
specification

e identifies the TLS mission and performance goals.

e identifies the variocus subsystems, their functional capa-
bilities, and the interfaces between the Data Procecssing
Subsystem and each of the others.

e allocates a portion of the system performance to the
Data Processing Subsystem.

e describes the system operational design, i.e., how the
subsystems are to be used in order to achieve the system
performance goals by utilization of the subsystem capa-
bilities. :

This specification provides the tecnnical basis for the development of the
DPS, but is not a TLS system specification.




2.1

2.2

S

2.4

2.5

2.6

2.0 APPLICABLE DOCUMENTS

DPSPR Content Requirements, TRW Report 27332-6921-003, (CORL A004),
Revision 1, December 12, 1975.

TLS System Requirements, (Part I, Section 1.1 of this report).

TLS Radar/DPS Interface Specification TRW Report No. 27332-6921-012

TLS C2/DPS Interface Specification TRW Report No. 27332-6921-013

TLS Radar Performance Specification

TLS Environment and Threat Model Definition
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3.0  DATA PROCESSING SUBSYSTEM

The TLS is defined in [2.2] (Part I, Section 1.1 of this report).
Section 1.1.2 provides the system requirements, while Figure A-1 represents
the operation of the system. TLS consists of a radar and a data processor,
and receives input data from radar echoes and from interface with the C2
system. A model of the system environment is to be provided as [2.6].

Within the TLS, the radar-data processor interface specification is to be
[2.4], while the C2/DPS interface will be defined in [2.3]. The radar models
will be in [2,5].

The TLS DPS has been allocated requirements from those established on
the TLS as a whole. The resulting requirements on the DPS are defined in
Section 3.2 of this DPSPR. Traceability of the DPSPR requirements to the
TLS requirements is shown in Figure A-1. A1l TLS requirements not allocated
to the DPS are satisfied by the radar. Quantitative verification of the
sufficiency of the allocation will be undertaken in the preparation of the
PPR.

3.1 Traceability

Figure A-1 is the traceability matrix for this DPSPR, and illustrates
the relationship between the TLS requirements [2.2], and the DPS requirements
of Section 3.2. It also depicts the allocation of portions of system require-
ments to the radar; not all of that allocation is clearly visible in the
interface specification, some of it being located in [2.5].

The function of the traceability matrixz is twofold: to locate the sub-
system requirements derived from each system requirement, and to facilitate
recognition that each DPS requirement originates from an appropriate source.
The first function is insurance that the DPSPR (and its counterparts for other
subsystems) are sufficient to embody the system requirements, while the second

verifies that no gratuitous requirements have been introduced.

To determine the source(s) of a DPS requirement, the appropriate row is
located in the left-hand colwm. Reading across the row, an entry of "C"
indicates that virtually complete satisfaction of the system requirement for

that colwm is provided. A "P" indicates that a portiom o] the system require-

ment is there satisfied. Secanning the entire chart, one finds that the DPS

A-17




XL43ey AL LqeadRd] Sjuswddinbay |-y d4nbL4
d d d yvavy |
14
¥
74
J, l g*
d q :
d e v
d b
d 3
3
d p
2
q
d e £’
d a
d d p
) o)
d q
d d e e’
a9 3 e
¢ L e e 5 N | 3 2°E
I1 1¥vd
G v (o 4 ' o I |
I 1¥vd

A-18




T ar— " s . i ; -
-~ o e e e A e e b i Bl

requirement to satisfy the interface specification is not traceable to the
system requirements; however, it is clearly required, and is clearly in-

appropriate for the system specification.

Determining the impact of a system requirement on the subsystems is !
constructive both in confirming that every requirement is covered and in
tracking the consequences of a change to the system speeification. Reading
a colwm will show the partial (P) or complete (C) satisfaction of a system
requirement in the corresponding DPSPR section. In the present case, each
system requirement has some DPS impact; that might not be true in general.

For example, if a hard stop on elevation angle were implemented in the radar,

o o

then the third requirement under 3.2.2 would be deleted, ard the implementa-

tion of the third roquircmcni of (Part I) 1.1.2.2 would be virtually completely

contained in the radar subsystem.

3.2 Data Processing Subsystem Requirements

Many of the following specific requirements are stated in terms of a
value and a probability of its satisfaction. In each such casc, the inter-
pretation shall be that at every point in the engagement, the probability of
satisfying the inequality shall be at least the stated value. The required

confidence in that assertion is established in test planning.

3.2.1 Initialization

a) The DPS shall accept commands from the C2 to initiate track on a
designated object. A radar order in response to such a command
shall be provided at the radar interface for transmission within
55 milliseconds of the commnand with probab111ty .9. These commands
are defined in Reference 2.4 [TLS C2/DPS Interface Specification].

b) Capacities. The DPS shall be able to accept handoffs at a rate
of 150 per second over any interval greater than 50 milliseconds,
and a total of 1500 handoffs per engagement, of which up to 300
will be real images.

3.2.2 Termination

a) The DPS shall command not more than 15 pulses to a redundant image
with probability .7, nor more than 50 with probability .99.
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3.2.3

b)

c)

d)

The DPS shall command not more than seven pulses to a ghost with
probability .7.

The DPS shall command no track pulse with elevation angle less than
3™

The DPS shall command no track pulse to an image of an object which
has achieved an elevation of less than 5°, or which will attain
such an elevation by the time of transmission, with probability .9.

For an image on which a drop-track command is received, the DPS
shall command no transmission with execution time more than 100
milliseconds after appearance of the order at the C2 interface

with probability .7, nor more than 300 milliseconds with probability
.99.

Tracking

a)

b)

c)

f)

g)

The DPS shall maintain an estimate of state for each image in

track. Defining the true state of an image by Appendix A, estimated
state shall deviate from true state by not more than the tolerance
of Figure A-1 (TBD) with the probabilities of that Figure, where

the assessment is relative to the time of the last processed return.

The probability that all images of an object shall be dropped as

The probability that any image of an aobject shall be dropped as
a ghost shall not exceed .2.

The DPS shall command track pulses at a rate sufficient to keep
the propagated error defined by Appendix B less than the tolerances
of Figure 3-2 (TBD) with probabilities defined in that Figure.

The DPS shall provide orders to the radar in accordance with the
interface specification. The relevant fields, timing, etc., are
defined in [2.3]. In particular, the DPS shall select waveforms,
frequencies, beamwidths and related parameters in accordance with
radar constraints in order to satisfy TLS performance requirements.

The DPS shall accept radar returns in accordance with the Interface
Specification [2.3].

The DPS shall maintain track on each image until one of the following
conditions is satisfied:

1) Drop Track command received,

2) Image determined to be redundant,

3) Image determined to be a ghost, or

4) Estimated elevation of object or of image expected to violate
elevation-angle constraint before next assessment.

A-20




3.2.4 Resource Control

a) The DPS shall maintain an estimate of radar energy scheduled by :
track functions which shall be within three percent of the energy it
nominally expended, and an upper-bound estimate such that the
actual ERP and total radiated energy do not exceed the bound with

Joules are commanded per image, nor more than (TBD) kilowatts or (TBD)
pulses/second for all images in track.

3.2.5 Data Recording

probability (TBD).
: b) The DPS shall allocate radar commands so that not more than (TBD)
The DPS shall output to permanent file the following data: i
§
a) Time of handoff and designation and estimate provided. i

b) Time of termination of track on each designation with reason
i for termination. The reason shall be one of the following.

1) Drop Track Command
2) Minimun Elevation
3) Image Declared Redundant

4) Image Declared Ghost.

c) Subsequent to each state update, the resulting estimate of |
state on that image. Contents of that estimate are TEBD.

d) At intervals not greater than 300 milliseconds the usage of
radar resources. That estimate shall include the nominal
and upper bounds defined in 3.2.4, and TBD additional data.




4.0 GLOSSARY

State Vector: A set of data pertaining to a specified image defining its
location in space and permitting extrapolation of its location to
other times. The contents of the state vector may vary with different
applications; in particular, the coordinate system employed is dependent
on the use to which it will be put. A conventional state vector in
RFCC is: R, U, V, R, U, V, 87!
referenced.

, and the time to which all are

Object: A physical entity external to the DPS with radar reflection properties
corresponding to a reentry vehicle of the defined threat.

Image: A target defined to the TLS DPS for tracking and categorization as the
image to be tracked, a redundant image, or a ghost.

Ghost: An image with which no object is correlated.

Redundant Image: An image which correlates with both an cobject 2nd another

image. Of the set of redundant images of an object, one is intended to
be retained in track while the others are categorized as redundant
and dropped.

Handoff: The receipt by the TLS DPS of a valid order to initiate track on
an image.

Track Termination: The receipt by the TLS DPS of a valid order to Drop

Track, or the determination by the DPS that tracking should be terminated.




——

APPENDIX A

o s S o

STATE VECTOR PREDICTION i

The filter maintains the state vector in the RFCC system at all times. §

Specific details of the equations of motion and the method of trajectory
\ integration employed for state vector prediction in the RFCC system are
presented in this section.

1.1

Figure 8-1 defines the RFCC system. i

Equations of Motion

In the general formulation of the equations of motion, it is assumed

that all vector variables appearing in the differential equations are
g

appropriately referenced to the RFCC system associated with the face of a

given radar under consideration.

Explicit expressions for the transformed

| variables are given whenever they first appear.

| Let the RFCC position vector to a target, denoted Ff, have Cartesian

|
i as
[
; and assuming constant A
where
’

a :
components Xf, Yf nd Zf
motion of a target in the rotatin

The differential equations describing the

g RFCC system may, in general, be written

- ik X o
o= R "5-;’|17| 1

f B R ! i !

IR (A.1)
- 2 :\f * 1’[ - 'l[ x (U)f X Rf)

mode]l
A=0
u = GM
G = universal gravitational constant
M = mass of the earth
Rf is the vector from the geocenter to the target
3 is the atmospheric density which is a function

of the altitude h
earth's sea level gravity
A is the inverse of the ballistic coefficient
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rs is the velocity vector of the target
is the vector cross-product

&f earth's angular rotation rate, a vector
quantity resolved along an earth-centered
Cartesian coordinate system aligned with the
RFCC system.

Define Rsf as the vector from the geocenter to the radar site expressed
in the RFCC system. Then

Bg = Bag 7 g (A.2)
where the vector ﬁsf is given by
0
R = [R, Cos (A.3)

and E is the elevation angle of the radar boresight with respect to the
local horizon plane.

Tie eairth rotates about the polai axis with a constant angular
velocity wg - The components of the earth's angular velocity vector in the
RFCC system is given by

[Lx ‘w, Sin A Cos ¢ 5
f
we = me = :oe(Cos E Sin ¢ - Sin E Cos A Cos ¢)! (A.4)
w, me(Cos A Cos E Cos ¢ + Sin E Sin ¢)
L ] _

where A is the azimuth of the radar boresight with respect to the radar
centered horizon coordinate system and ¢ is the geocentric latitude of the
radar site.

1.2 Trajectory Integration

The trajectory integration involved in the prediction of the state
vector will be performed by a sccond-order Taylor's series expansion in

Atn - tn+1 - tn for the position vector re which gives
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Feltagy) = Fele) + T(e )be + 172 ;f(tn)Atg (A.5)
and consequently, the velocity vector is given by
rf(tn+1) i rf(tn) 5 rf(tn)Acn (A.6)
and
A(tn+1) - )‘(tn) (A.7)

; , where Ff(tn) is readily evaluated from Eq. (1.1) by using the current
' estimate of the state vector at tn.
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APPENDIX B
PROPAGATION OF ERRORS

Ignoring the process noise, the propagation of the state error covariance
matrix from cycle to cycle is computed by é

P(n+l/n) = @(ntl,n) P(n) 4‘T(n~l~l,n) (B.1)

in which ¢(n+1,n) is the state transition matrix expressed in terms of the
appropriate filter coordinate system (RVCC).

The derivation of the ¢ matrix starts with the first order Taylor's
expansion of a set of nonlinear differential equations describing the target
motion about some nominal solution of the state. For this specific develop-
ment, the target motion Eq. (A.1) is approximated by

1.

5 _eg) |z
i Relaee RIS (B.2)
that is, all other accelerating forces except that due to the atmospheric

drag are ignored.

The decoupled in-plane and out-of-plane transition matrices op and
° in the RVCC system are given by

s ’ =

) 0 A 0 0

0 1 0 A 0

¢ (n+l,n) = | 0 0 -D?
p(n n) 1l 0 DélAn (B.3)
R 0 1 -uizAn
| 0 0 0 0 X
1. A
n
o (ntl,n) = (B.4)
n --0 1 -
A-27
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1.0 SCOPE

This specification defines the physical and functional interface between
the Radar and the Data Processing Subsystem (DPS) of the Track Loop System (TLS).
The TLS itself is a testbed derived from a Preliminary Ballistic Missile Defense
System (PBMDS), which is in turn a represcntative but unreal environment for
these studies. TLS is intended to have development and test capability,
although realization of that capacity in actual testing is not now contemplated.

This specification corresponds to one which would be avatlable prior
to preparation of a PPR. To that end, its contents have been extracted from
TDP docwnentation. Keference is made to that material as the source from
which data here labelled "TBS" and "TBD" will be derived. In this publication
"TBS" is used to identify material expected to be required during early stages
of PPR preparation, while "TBD" denotes material which may be supplied later in
the specification process. Material presented in italics, such as this
paragruph, is illustrative or informative in nature, and would not normally
appear in such a speetfication.

Some of the paragrephs in this Interface Specification place constraints

or requirements on the DPS; these have been identified by a * in front of that

paragraph.




2.0 APPLICABLE DOCUMENTS

2.1 TLS SYSTEM REQUIREMENTS 27332-6921-011, PART I, SECTION 1.1

2.2 TLS DATA PROCESSING SUBSYSTEI! PERFORMANCE RCQUIREMENTS (DPSPR) 27332-
6921-011, PART II

2.3 TLS RADAR PERFORMANCE SPECIFICATION

2.4 TLS ENVIRONMENT AND THREAT MODEL DEFINITION




3.0 INTERFACE REQUIREMENTS

3.1 PHYSICAL INTERFACE
TBD

The physical interface is highly dependent on hardvare selection for
both the DPS and the Radar; in general, it will be irrelevant to the speci-
fication process through the Preliminary Design Review. Some portions of
the physical interface may be specified during PPR, notably those relating

to timing of signals and clock protocol.
3.2 FUNCTIONAL INTERFACE
The functional interface between the DP and the Radar shall consist of:
e Commands issued by the DP to the Radar
e Returns issued by the Radar to the DP
e Engagement Clock issued by the Radar to the DP

3.2.1 Radar Command Generation

a. The Radar will execute only the commands issued by the DP.

" b. Each command shall contain transmit, receive and synchronization
data as described herein.

c. The radar shall transmit one pulse for each command which satisfies
the radar and interface constraints. Within PBMDS, but external to TLS,

there are exceptions for pulse pairs and for verify pulses.

* d. The DPS shall command a single receive window for each pulse.
Within each receive window, the DPS shall command at least one receive gate.

3.2.2 Command Ordering

a. Radar shall execute commands in the order received.

. b. The DPS shall provide End of Transmission at least 1 msec before
the scheduled execution time of the first command in the message.

3.2.3 Command Unpacking and Decoding

* The CPS shall issue commands in accordance with the format of TBD.
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3.2.4 Timing Control

= a. The commanded times for Radar actions or for returns shall be in

absolute time measured from a clock with nominal 1.68 second rollover. The
least significant time bit shall be 6.25 nsec.

b. Radar shall determine all intermediate times needed to comply with
command data for transmission and reception.

» c. The DPS shall not command receive windows which overlap. The

receive window duration in each case shall be at least the uncompressed pulse

length plus the desired range coverage.

by d. The DPS shall not command conflicting transmissions. Consecutive

commands shall be separated in execution time by at least the uncompressed
pulse length of the earlier plus TBS.

3.2.5 Command Contents
*

a. The DPS shall provide a waveform identifier corresponding to one of
the waveforms of Table A.2 (TBD) in each command.

*

b. The DPS shall provide in each command both transmit and receive codes
corresponding to direction cosine phase tapers.

* c. The DPS shall provide a receiver gain setting in each receive window.

b d. The DPS shall provide a signal processing mode code in each receive

gate.

g e. The DPS shall provide a fixed signal acceptance threshold and threshold

type selection for each receive gate.

B f. The DPS shall provide the range gate mark generation technique for

each receive gate.

* g. The DPS shall provide the transmit power level for each command.

3.2.6 Return Contents

a. Radar shall return identifier data provided in the command.

b. Radar shall return actual range mark times and the signal amplitude
at each range mark.

c. Radar shall return video signal amplitudes at commanded points.
Amplitude shall be corrected by *“he Radar for stored instrumental errors.
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d. For appropriate commanded signal-processing modes and waveforms,
the Radar shall return direction cosines of the echo. Directional data shall
be corrected by the Radar for stored instrumental errors.

e. For appropriate commands, the Radar shall return TBS wake array data.
f. Radar shall return noise level relevant to each amplitude in a return.

F 3.2.7 Error Handling

a. Radar shall return an error message for each discernible command not
implemented. That message shall include a code corresponding to the reason
for the failure of transmission. Among the reasons may be preemption, receive
or transmit window overlap, insufficient time for transmission, and faulty
command (internal inconsistency).

" b. The DPS shall initiate a record on permanent file of each error return.

* c. The DPS shall determine whether the fault is persistent or unique;

if persistent, whether it is safety-related. (Definitions TBS). A persistent,
safety-related fault shall cause test termination to be commanded by the DPS
within TBS milliseconds; in particular, no command shall be issued for trans-
mission by the Radar more than TBD milliseconds after a persistent, safety-
related fault is detectable from returns.

3.2.8 Mode Change
" The DPS shall control all Radar mode changes through issuance of

appropriate comnands. The changes shall include startup and shutdown. Time-
line constraints on mode changes and on preparation time for transmission are TBS.

3.2.9 Timing

a. Radar shall provide a master timing reference to DPS via TBS interface.

b. The clock shall provide 28 bits of data with a least significant bit
of 6.25 nsec. F

c. The resetting of the clock shall be entirely under Radar control. In

consequence, its absolute value shall be regarded by the DPS as arbitrary. The
Radar shall reset the clock within TBS milliseconds of startup, and shall not
again reset it during the engagement.

w—




3.2.10 Miscellaneous Requirements

a. Negative numbers crossing the interface shall be represented in
two's complement form.

b. Radar coordinates shall be defined in accordance with Figure 3-1.
3.3 DATA REQUIREMENTS AND FORMATS
T8S

Data requirements and formats have been defined for TDP, and that
definition might be carried cver to the present document. However, 1t is
not characteristic of systems such as TLS that details of bit positions,
message formats, ete., would be known at this stage of development. However,
the dynamic range, units, and least significant bit information is necessary
in order to write performance requirements on radar command generation. The

formats identification can be postponed until process design time.
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1.0 SCOPE

This specification defines the physical and functional interface between
the Command and Communications (CZ) System and the Data Processing Subsystem
(DPS) of the Track Loop System (TLS). The TLS itself is a testbed derived
from a Preliminary Ballistic Missile Defense System (PBMDS), which is in turn
a representative but unreal environment for these studies. TLS is intended
to have development and test capability, although realization of that
capacity in actual testing is not now'contemp]ated.

This specification corresponds to one which would be available prior to
preparation of a PPR. To that end, its contents have been extracted from TDP
documentation. Reference is made to that material as the source from which
data here labeled "TBS" and "TBD" will be derived. In this publication, "TBS"
is used to identify material expected to be required during early stages of
PPR preparation, while "TBD'" denotes material which may be supplied later in
the specification process. Material presented in italics, such as this
paragraph, is illustrative or injoriative in nature, and would not ncrmally
appear in such a speeification.

Some of the paragraphs in this Interface Specification place constraints
or requirements on the DPS; these have been identijied by a * in front of

that paragraph.
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2.1
2.¢

¢.3
2.4

2.0 APPLICABLE DOCUMENTS

TLS SYSTEM REQUIREMENTS 27332-6921-011, PART I, SECTION 1.1

TLS DATA PROCESSING SUBSYSTEM PERFORMANCE REQUIREMENTS (DPSPR)
27332-6921-011, PART II

TLS RADAR/DPS INTERFACE SPECIFICATION
TLS ENVIRONMENT AND THREAT MODEL DEFINITION
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3.0 [INTERFACE REQUIREMENTS

3.1 PHYSICAL INTERFACE
TBD

The physical interface between the ¢? and the DPS is entirely dependent
on hardwvare selection. It will define polarity conventions, signal levels,
and related parameters of interest only following PDR, and accountable only
from the time of hardware integration. Although this section is required in
such an interface specification, it will normally remain undetermined throughout

the early stages of software design.
3.2 FUNCTIONAL INTERFACE

The functional interface between the C2 and the DPS shall consist of
messages of four types transmitted from the C2 to the DPS.

e Initiate Engagement Mode
¢ Terminate Engagement Mode
e Handover Image

e Drop Image Track

3.2.1 Initiate Engagement Mode

o a. The DPS shall accept an Initiate Engagement Mode message from any of

the following prior modes of the DPS: TBD.

5 b. The DPS shall be prepared to accept a Handover Image message within

TBS seconds of appearance of the Initiate Engagement Mode message at the
interface.

3.2.2 Terminate Engagement Mode

a. The DPS shall accept a Terminate Engagement Mode message at any
time when it is in Engagement Mode. The DPS shall transition to TBD mode in
response to a Terminate Engagement Mode message.

b. The DPS shall command no Radar transmission with an execution time
more than TBS milliseconds following appearance of a Terminate Engagement Mode
message at the interface.




3.2.3 Handover Iinage

a. The contents of the Handover Image message shall be
Image designation
Image estimated state
TBS

b. The C2 shall transmit no Handover Image message except when the DPS
has been placed in the Engagement Mode by transmission of an Initiate Engage-
ment Mode message at least TBS milliseconds earlier, and since the last
Terminate Engagement Mode message.

3.2.4 Drop Image Track

a. The contents of the Drop Image Track message shall be the image
designator.

b. The C2 shall transmit no Drop Image Track message for an image designator’

unless that designator was previously included in a Handover Image message.

3.2.5 Message Acknowledgement

TBS

3.2.6 Error Handling

TBS
3.3 DATA REQUIREMENTS AND FORMATS
T8D

|
|
|
|
!

Data requirements and formats have been defined for TDP, and that
definition might be carried over to the present document. It is not
characteristic of systems such.as TLS that details of bit positions, message
formats, ete., would be known at this stage of development. However, the
dynamic range, units, and least significant bit information tis necessary
in order to write performance requirements on the radar command generation.
The formats identificaticn can be postponed until process design time.
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ELEMENTLTYPES ALPHA
(# A PRBCESSING STEP IN THE FUNCTIONAL REQUIREMENTS
DOMAIN, *),
STRUCTURE APPLICABILITYS NET,
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ELEMENTL,TYPE! DATA
(#+ & SINGLE ITEM OR SET OF DATA THAT IS SPLCIFIED
AND THAT WILL EITHER BE REQUIRED IN THE
REAL=TIME SAFTWARE OR IS NEEDED FQRR
DESCRIPTIVE PURPASES, #),

s b s




ELEMENT,TYPEY DOECISION
(» THE DECISION THAT HAS BEEN MADE TO ENABLE
| REQUIREMENTS TA BE TAKEN FROM THE DPSPR T8 THE PPR,
S THIS MEANS THAT THE REAUIREMENTS ARE NOT SIMPLY
! ALLOCATED, BUT HAVE BEEN SUBJECTED 760
DERIVATION, *),
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ELEMENTLTYPE?

ENTITY_CLASS

(x» A GENERAL CLASS OF "OBJECTS" IN THE REAL WORLD
AUTSIDE THE CATA PROCCSSING SYSTEM AND whICH IS
IMPORTANT To IT, FOR EXAMPLE, AN ENTITY_CLASS
MIGHY BE RVS OR INTERCEPTORS, THE ENTITY_TYPES
MIGHT BE OETECTION, POTENTTAL_Rv, IDENTIFIEDLRV,

ETC, *).
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ELEMENT. TYPE D

(2]

ENTITY.TYPE

(# A SPECIFIC TYPE OF "GBBJECT" IN THE REAL WORLD
BUTSIDE THE DATA PROCESSING SYSTEM AND whICH IS OF
IMPORTANCE T8 1T, WHEN A SPECIFIC TYPE O6F "6BJECT"
1S DETERMINEC 1A EXIS: IN AN ENTITY_CLASS, FILES
AND DATA MAy BE TEMPORARILY CREATED TO MAINTAIN
INFORMATION ABOUT IT, #),
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ELEMENTL.TYPES EVENT
(v AN IDENTIFIEC PAINT THAT EXISTS IN THE PROCESSING
OF ONE OR MGRE R_NETS B8R SURNETS AN[ WHICH MAY
CAUSE THE ENABLEMENT OF AN R_NFT, #*),
STRUCTURE APPLICABILITYS MET,
STRUCTURE APPLICABILITY! PATH,
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ELEMENTLTYPEL FILE
(* AN AGGREGATION OF INSTANCES OF DATA, EACK INSTANCE

OF WHICH IS TREATED IN THE SAME MANNER, #),




ELEMENT.TYPES INPUT_INTERFACE
(# A "PORT"™ BETWEEN THE DATA PROCESSING SYSTEM
AND THE REST OF THE BMD SYSTEM WHICH ACCEPTS
DATA FROM THE OTHMER SYSTEM (E.G, THE
RADAR_RETURNS), »),
STRUCTURE APPLICABILITY: NET,

o




ELEMENTLTYPES MESSAGE
(* AN AGGREGATION O6F DATA AND FILES
THAT PASS THRAUGH AN INTFRFACE AS A LOGICAL
UNIT, %),
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ELEMENT.TYPES ORIGINATING_REGUIREMENT
(* THE HIGHER LEVEL (DPSPR) REQUIREMENT FROM WWICH

LOWER LEVEL REQUIREMENTS (THE ANES DESCRIBED N
THE RSL) ARE TRACEABLE, #),




ELEMENTLTYPE! AUTPUTLINTERFACE
(* A "PART" BETWEEN THE DATA PRACFSSING SYSTEM
AND THE REST OF THE RMD SYSTEM WHICH TRANSMITS
DATA T8 THE OTHER SYSTEM (E.G, THE
RADAR_CAMMANDS), #),
STRUCTURE APPLICARILITY: NET,




ELEMENTLTYPE! PERFIRMANCE_RFGUIREMENT
(x AN ANALYTIC PERFORMANCE RENUIREMENT AR
NON=STIMULUS=RESPANSE TIMING REQUIREMENT
WHICH IS T8 RE MEY BY THF REAL=TIME SOFTWARE, #),




ELEMENTLTYPEL R_NET
(*+ THE ORDER OF LOGICAL PPOCESSING STEPS THAT MyST BE

PERFORMED, AM R_NET MAY CONTAIN ANDS, BRS, AND
FOR EACH NODES} 1T MUST BE ENABLED AND TERMINATED,
THE PROCESSING STFPS ARE ALPHAS OR SUBNETS wHICH
MAY BE EXPANDED INTO LOWER LEVELS OF DETAIL, AN
RLNET MAY ALS® CANTAIN VALIDATIAN_POINTS, EVENTS,
AND INTERFACES, #),
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ELEMENTLTYPES SOURCE
(¢ SOURCE MATERIAL FOR REQUIREMENTS, I,E.y ORIGINATING
POINT FOR ONE OR MORE ORIGINATING_REQUIKEMENTS,
DOCUMENTATION AF TRADE=OFF STUDIES, OR BACKGROUND
MATERIAL FAR RENUIREMENTS FLEMENTS, #),




ELEMENT.TYPES

STRUCTURE APPLICABILITY:

SUBNET

(x THE GRDER @&F LAGICAL FRACFSSING STEPS THAT MyST BE
PERFORMED IN BRDFR TH PERFARM THE REWUIREMENTS OF
THE PROCESSING STEP THAT REPRESENTS IT AT THE NEXT

HIGHER LEVEL,

P v

i).

KET,




ELEMENT.,TYPE!

SURSYSTEM
(« A PART OF THE BMD SYSTEM (SUCH AS RADAR) wHICH
CAMMUNICATES WITH THE DATA PRACESSING SYSTEM, *),




ELEMENTLTYPESL SYNONYM
(% A SYNANYM IS MFRELY AN ALTERNATE NAME THAT

CAN RE (SED IN PLACE OF THE PRIME NAME o 1 4
IS USED AS AN ARBREVIATIAN IN MAST CASES, :
BUT MAY BE USED FAR ATHER REASANS ALSO, »
NOTES IN AN <ELEMENT TYPE LIST>, "ALL" ’
ALWAYS IMPLIES ™ALL EXCEPT SYNANYM", %),
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ELEMENT,TYPE!

UNSTRUCTURED_REQUIREMENT

“(» A REQUIREMENTY THAT MUST BF PASSED T® THE CESIGNER @F

THE REAL<TIME CODE BUT THAT DOES NOT FIT INTE THE
STRUCTURED FRAMEWORK PROVIDED BY RSL, THIS ELEMENT
MIGHT BE USED BECAUSE THE REQUIREMENT IN GUESTIBN IS
T06 UNIQUE T3 JuUuSTIFY DEFINITION OF A NEw TYPE OF
ELEMENT, A NEW RELATIONSHIP, BR A NEw ATTRIBUTE, IT
ALSO MIGHT BE USED BECAUSE THF REQUIREMENTS ANALYST
DBES NOT CARE 16 DESIGN A NEW CANCEPT 10 #IT THE
REQUIREMENT, OR RECAUSE THE REQUIREMENT IS CLEARLY

A DESIGN LIMITATION THAT SHAULD BE CESCRIBED

IN ENGLISH TEXT, (AN EXAMPLE OF THE LAST

REASON MIGHT BE PRECLUSIAON O8F USING A

MULTIPROCESSOR WITH ASSOCTIATIVE MEMORY,) *),




ELEMENTLTYPE! VALIDATIOIN_PATH

(x THE PATH BF PROCESSING AVER WHICH THE GUANTITATIVE
VALIDATIEN TESTING WILL 3F PERFARMFD, »),
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ELEMENTLTYPE! VALIDATION_POINT
(# A LOGICAL PBINY [N THE PRANCESSING AT WHICK TIMING,
VALUE, CR PRESENCE DATA MUST RE OBTAINABLE IN THE
REAL=TIME SPFTWARE IN ORDFR TA VALIDATE THAT THE
REQUIREMENTS HAVE BEEN FULFILLED, =),
STRUCTURE APPLICABILITY: NET,
STRUCTURE APPLICABILITY: PATH,
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ELEMENTLTYPED

VERSION

‘(% THE AGGREGATICON AF REQUIRFMENTS THAT ARE TO

RELATIONSHIPS

~

APPLY AS A UNIT T8 THE DATA PROCESSING
SYSTEM AT A PARTICULAR TIME, LAOP_1,
LooP_2, ETC,, ARE VERSIANS, AS IS AN 10C
SYSTEM, %),

ASSOCIATES

(* TELLS WHICH CATA AND FILES
COME INTO EXISTENCE WHEN THE DATA
PROCESSING SYSTEM (SAME ALPHA) CREATES AN
INSTANCE OF AN ENTITY_CLASS MR AN R_NET 1S
ENABLED, ),

COMPLEMENTARY RELATIONSHIPE ASSOCTATED ("WITH"),
SUBJECT ELEMENT_TYPES ENTITY_CLASS

ENTITY_TYPE,

OBJECT ELEMENT_TYPES DATA

RELATIONSKHIPI

FILE,

cCoOMPOSES
{* TELLS WHICH ENTITY_TYPES ARE MEMBERS OF AN
ENTITY_CLASS, w),

COMPLEMENTARY RELATIONSHIPS: (COMPOSED ("AF"),
SUBJECT ELEMENT_TYPE! ENTITY_TYPE,
OBJECT ELEMENT_TYPES ENTITY_CLASS.

RELATIONSHIPY

CONNECTS ("1am)
(= TELLS WHICH SURSYSTEM THE INPUT_INTERFACE OR
AUTPUTLINTERFACE CHUMMUNICATES WITH, %),

COMPLEMENTARY RELATIONSHIPE: CONNECTED ("TB"),
SUBJECT ELEMENTY_TYPE? INPUT_INTERFACE

OUTPUT_INTERFACF,

OBJECT ELEMENT_TYPE:® SUBSYSTEM,

RELATIONSHIPY

CONSTRAINS
(* IDENTIFIES t0 WHICH VALIDATIAN_PATH(S) TKE
PERFARMANCE_REQUIREMENT APPLIES, *),

COMPLEMENTARY RELATIONSHIP! CONSTRAINED ("BY"),
SUBJECT ELEMENT_TYPE! PERFORMANCE_REQUIPEMENT,
6BJECT ELEMENT_TYPE! VALIDATION_PATH,

RELATIONSHIPI

CONTAINS
(* TELLS THE IDENTITY 6F EACH CANSTITUENT PARTY OF EACH
INSTANCE IN A FILE, A DIRECT IMPLEMENTATION IN
SOFTWARE WOULD USE THIS RELATIAGNSHIP 10 GIVE THE
MAKE=UP OF RECARDS IN FILES, *),
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COMPLEMENTARY RELATIAONSHIPE CONTAINED ("IN"),
SUBJECY ELEMENT_TYPES FILE,
OBJECT ELEMENT_TYPES DATa,

RELATIONSHIPEI CREATES
(* TELLS WHICH PROCESSING STEPS CREATE THE INSTANCE
OF AN ENTITY_CLASS. *).
COMPLEMENTARY RELATIOGNSHIPS CREATED ("RY"),
SUBJECT ELEMENT_TYPES ALPHA,
O0BJECT ELEMENT_TYPES ENTITY_CLASS,

RELATIONSHIPE DELAYS
(* THE ENABLEMENY mF R_NETS BY THE OBJECT EVENTY IS
POSTPANED FOR THE AMOUNT AF TIME SPECIFIED BY
THE DATA, #),
COMPLEMENTARY RELATIONSHIPE DELAYED ("BY"),
SUBJECT ELEMENT_TYPES DATA,
0BJECT ELEMENT_TYPES EVENT,

RELATIONSHIPI DESTROYS
(¢ TELLS WHICH PRACESSING STEPS DESTRAY AN
INSTANCE OF THE ENTITY_CLASS, *),
COMPLEMENTARY RELATIONSHIPS DESTROYED ("BY"),
SUBJECT ELEMENT_TYPE! ALPHA,
0BJECT ELEMENT_TYPE® ENTITY_CLASS,

RELATIONSKHIP! DOCUMENTS
(» THE SUBJECTY SOURCE MATERTAL DACUMENTS THE OBJECT
ELEMENTS, %),

COMPLEMENTARY RELATIONSHIP! DOCUMENTED ("BY"),

SUBJECY ELEMENT_TYPEL SOykCe,

O0BJECT ELEMENT_TYPES ALPHA
DATA
DECISION
ENTITY_CLASS
ENTITY_TYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING_REAUIREMENT
BUTPLT_INTERFACE
PERFORMANCE_REQUIREMENT
R_NET
SUBNET
SUBSYSTEM
UNSTRUCTURED_REQUIREMENT
VALICATIONLPATH
VALICATIONLPAINT
VERSIAN,




t

RELATIONSHIPE ENABLES
(x WHEN THE EVENT(S) IS (ARE) PASSED THROUGK By THE

CONTROL FLOW ON AN R_NET, OR WHEN DATA ARE
AVAILABLE AT AN INTERFACE (AS DEFINED IN THE
INTERFACE DEFINITION), THE FUNCTIONAL PRECESSING
INDICATED ON THE RANET CAN BE BEGUN, *),

COMPLEMENTARY RELATIONSHIPE ENABLED ("BY"),

SUBJECT ELEMENT_TYPE® EVENT

INPUT_INTERFACE,
BBJECT ELEMENT_TYPES® R_NET,

RELATIONSHIPI EQUATES ("TO")
(* DEFINES AN ALTERNATE NAME FOR AN ELEMENT, THE
OBJECT IS CALLENP THE PRIME NAME, THE SUBJECT NAME
CAN BE USED FOR INPUT TO THE ASSM, BUT ALL
RELATIONSHIPS, ATTRIBUTES, AND STRUCTURES AS
DEFINED ARE ACTUALLY CHARACTERISTICS OF THE PRIME
NAME, *),
COMPLEMENTARY RELATIONSHIP! FEGUATED ("t0"),
SUBJECY ELEMENT_TYPES SYNONYM,
0BJECT ELEMENT_TYPES ALPHA
DATA
DECISIAN
ENTITY_CLASS
ENTITY_TYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING_REQUIREMENT
OUTPLT_INTERFACE
PERFORMANCE _REQUIREMENT
RUNET
SOURCE
SUBNET
SUBSYSTEM
UNSTRUCTURED_REQUIREMENT
VALICATION_PATH
VALICATION_POINT
VERSIAN,
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RELATIONSHIPL FORMS
(» INDICATES THME ALPHA WHICH DEFINES A MESSAGE
Y6 BE PASSED THROUGH AN AUTPUT_INTERFACE, ®),
COMPLEMENTARY RELATIONSHIPE FORMED ("RY"),
SUBJECT ELEMENT_TYPES ALPHA,
OBJECT ELEMENT_TYPEL MESSAGE,

RELATIONSHIPI IMPLEMENTS
(* TELLS THE VERSIANS TM WHICH THE ELEMENT, AS
DESCRIBED, APPLIES, *),

COMPLEMENTARY RELATIONSHIPE [MPLEMENTED ("BY"),

SUBJECT ELEMENTY_TYPEL ALPKA
DATA
DECISIAN
ENTITY_CLASS
ENTITY_TYPE
EVENT
FILE
INPLT_INTERFACE
MESSAGE
ORIGINATINGLREDIIREMENT
BUTPUT_INTERFACF
PERFORMANCE_REQUIREMENT
RANETY
SUBNET
SUBSYSTEM
UNSTRUCTURED_REQUIREMENT
VALIDATISON_PATH
VALIDATION_POINT,

OBJECT ELEMENT_TYPEL VERSION,

RELATIONSHIPE INCLUDES
(» INDICATES THE WIERARCHICAL RELATIONSHIP BETWEEN
DATA, IF A INCLUDES B, THEN OBTAINING A wWILL
BBTAIN B, *),
COMPLEMENTARY RELATIONSNIPI INCLUDED (™IN"),
SUBJECT ELEMENT_TYPES DATA,
MBJECT ELEMENT_TYPES DATa,

RELATIONSHIPE INCORPOBRATES
(» INDICATES THAT YME SCOPE OF THE SUBJECT (MIGHER
LEVEL) ORIGINATING.REQUIREMENT INCLUDES THE
BBJECT (LOWER LFVEL) ORIGINATING_REQUIREMENT, ),
COMPLEMENTARY RELATIONSHIP: INCORPORATED ("IN").
SUBJECT ELEMENT_TYPE! ORIGINATING.REQUIREMENT,
BBJECT ELEMENT_TYPED ORIGINATING_REQUIREMENT,
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RELATIONSHIPI INPUTS
( INDICATES THAY THE NAMED ELEMENT INPUTS THE
0BJECT ELEMENT(S), ),
COMPLEMENTARY RELATIONSHIPSE INPUT ("TO"),
SUBJECT ELEMENT_TYPE! ALPpPFA,
OBJECT ELEMENT_TYPES DAY,
FILE,

4 RELATIONSHIPY MAKES
(« TELLS THE IDENTITY OF DATA AND FILES THAT
MAKE UP A MESSAGE, *),
COMPLEMENTARY RELATIONSHIPI MADE ("BY"),
SUBJECT ELEMENT_TYPES DATA
FILE,
OBJECT ELEMENT_TYPES MESSAGE,

RELATIONSKHIPI ORDERS
(« THE ELEMENT ON WHICH THE INSTANCES ARE
BRDERED IN A FILE, *),
i COMPLEMENTARY RELATIONSHIPE G®RDERED ("BY"),
SUBJECT ELEMENT_TYPE! DATA,
0B8JECT ELEMENT_TYPE® FILE,

RELATIONSKHIPI OUTPUTS
(2« INDICATES THE NAMED ELEMENT OUTPUTS THE
0BJECT ELEMENT(S), *),
COMPLEMENTARY RELATIONSHIPS AUTPUT ("FRAM"),
SUBJECY ELEMENT_TYPE! ALpKHA,
0BJECT ELEMENT_TYPE: DATa
FILE.

RELATIONSHIPI PASSES
(# INDICATES THE INFORMATION WHICH PASSES THROUGHM
THE INTERFACE, «),
COMPLEMENTARY RELATIONSHIPI PASSED ("THRAUGH"),

SUBJECT ELEMENT_TYPES INPUT_INTERFACE
OUTPUT_INTERFACE,
6BJECT ELEMENT_TYPES MESSAGE,

RELATIONSHIPI RECORDS
(x INDICATES TWAT THE NAMED VALIDATION_POINT RECORDS
THE OBJECT ELEMENTS, #*),
COMPLEMENTARY RELATIONSHIPt RECORDED ("BY"),
SUBJECY ELEMENT_TYPE! VALIDATION_POINT,
OBJECT ELEMENT_TYPE: DAT,
FILE,

RELATIONSHIPI SETS
(* TELLS WHICH ALPHA SETS THE ENTITY_TYPE OF AN
INSTANCE IN AN ENTITY_CLASS, *),
COMPLEMENTARY RELATIONSHIPt sSET ("BY™),
SUBJECT ELEMENT_TYPES! ALPHA,
OBJECT ELEMENT_TYPES ENTITY_TYPE,
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RELATIONSHIPI TRACES ("to0")
(* TELLS THE MIGHER LEVEL (ORIGINATING) REGLIREMENT
FROM WHICH THE ELEMENT WAS TRACED (ALLOCATED),
A DEFAULY ORIGINATING REQUIREMENT IS "NONE",
WHICH INDICATES THAT THE ELEMENT 1S DERIVED,
WE WOULD EXPECT THAT THE ATTRIBUTE
"ARTIFICIALITY" woULD HAVE VALUE
"ARTIFICIAL" IF THE ELEMENT IS TRACED FROM
"NONE"y HOWEVER, THIS MAY BE UNTRUE IN
CASES WHERE AN ARBITRARY HEURISTIC MUST BE
EMPLAYED, %),
COMPLEMENTARY RELATIONSHIPS TRACED ("FROM"),
SUBJECT ELEMENT_TYPEY DECISIAN
ORIGINATING_REQUIREMENT,
OBJECT ELEMENT_TYPES ALPHA
DATA
DECISION
ENTITY_CLASS
ENTITY_TYPE
EVENT
FILE |
INPUT_INTERFACE |
|
|

MESSAGE

BUTPUT_INTERFACE

PERFORMANCE_REQUIREMENT

RUNET

SUBNET

SUBSYSTEM 2
UNSTRUCTUREDLREQUIREMENT

VALIODATION_PATH

VALICATION_POINT

VERSION,

ATTRIBUTES ALTERNATIVES
(v THE ALTERNATIVES THAT MAVE BRFEN ENVISIONED 710
RESOLVE THE PRARLEM, %),
APPLICABLE ELEMENTL.TYPE: C[CECISION,
VALUES TEXT,
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ATTRIBUTES ARTIFICIALITY,
APPLICABLE ELEMENTLTYPES ALPHA
OATA
CECISION
ENTITYLCLASS
ENTITY.TYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING_REGUIREMENT
OUTPUTLINTERFACE
PERFORMANCE _REQUIREMENTY
R_NET
SOURCE
SUBNETY
SUBSYSTEM
UNSTRUCTURED_REQUIREMENTY
VALIDATION_PATH
VALICATION_PAINTY
VERSION,
VALUES ARTIFICIAL
(» THE ELEMENT kAS BEEN DEFINED FOR EXPLANATORY OR
EXECUTABILITY PURPASES IN THE REQUIREMENTS
STATEMENTY ANC NEED NOT BE PRESENT IN THE REALeTIME
SOFTWARE, ®),
VALUE] VALIDATION
(v THNE ELEMENTY 1S NECESSARY FOR DESCRIBING
PERFORMANCE REQUIREMENTS BUT IS NOT
REQUIRED IN THE REAL=TIME SOFTWARE, *),
VALUE] IMPLEMENT_APPROXIMATELY
(» THE ELEMENT MUST BE IMPLEMENTED IN THE REALTIME
SOFTWARE, ByT THE PRECISE IMPLEMENTATIIN IS LEFT T
THE PROCESS DESIGNER,y, OF COURSEs THE DETAILED
IMPLEMENTATION MUST BE VALIDATED BY THE
REQUIREMENTS ANALYST, ),
VALUEY IMPLEMENT_PRECISELY
(« THE ELEMENT MUST BE IMPLFMENTED IN THE REALeTIME
SOFTWARE EXACTLY AS DEFINED} NO CHANGES SHQULD BE
CONSIDERED UNTIL PERMISSION IS OBTAINED FROM THE
REQUIREMENTS ANALYST, *),

ATTRIBUTEs BETA
(* THIS PROVIDES THE PROCEDURAL CODE (WHWICH IS NOT
INTERPRETED BY THE RSL PROCESSORS) FOR FUNCTYIONAL
MODELSe IT IS PASSED TG THE SIMULATION GENERATOR
AND, SUBSEQUENTLY, T8 THE COMPILER, %),
APPLICABLE ELEMENT_TYPEL ALPMA,
VALUEs TEXT,
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ATTRIBUTES CHOICE
(* THE DECJISION FRAM AMONG THE ALTERNATIVES WITH THE
RATIONALE FoR THE DECISION, *),
APPLICABLE ELEMENT,TYPES DECISION,
VALUEs TEXT,

ATTRIBUTES COMPLETENESS,
APPLICABLE ELEMENTLTYPE! ALPHA
DATA
CECISION
ENTITYLCLASS
ENTITYLTYPE
EVENTY
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING_REQUIREMENT
CUTPUTLINTERFACE
PERFORMANCE_REQUIREMENT
RNET
SOURCE
SUBNETY
SUBSYSTEM
UNSTRUCTURED_REQUIREMENT
VALIDATION_PATH
VALIDATION_PAOINT
VERSION,
VALUE: INCOMPLETE
(» THE ELEMENT!S DESCRIPTION IS KNOWN TO BE
INCOMPLETE, THEREFORE, READERS SHAULD BE AWARE
THAT: EVEN IF ALL RELATIONSHIPS, ATTRIBUTES, AND
STRUCTURES ARE STATED, THE ELEMENT IS STILL
INCOMPLETE, INFORMATION ABOUT THE ELEMENT sKOULD
RE EMPLAYED ONLY AT THE USER'S OWN RISK, ®),
VALUEs COMPLETE
(« THE ELEMENT!S DESCRIPTION SHAULD BRE ASSUMED TO
BE COMPLETE AND WILL PROBABLY NOT CHANGE, %),
VALUE) CHANGEABLE
(* ALTHOUGH ALL RELATIONSHIPS, ATTRIRBRUTES, AND
STRUCTURES MAY BE DEFINED FOR THE ELEMENT, SOME OF
THEM WILL PROBARALY RE CHANGED, INFORMATION ABOUT
THE ELEMENT Is BELIEVED 10 BE CORRECT, BUT 1T IS
SUBJECT 10 CHANGE, *),

D-29




ATTRIBUTES DESCRIPTION

(* TEXTUAL DESCRIPTION, %),

" APPLICABLE ELEMENT.TYPEL® ALPHA
CAaTa
CECISION
ENTITY.CLASS
ENTITY.TYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING_REQUIREMENT
OUTPUTLINTERFACE
PERFORMANCE _REQUIREMENT
R_NETY
SOBURCE
SUBNET
SURSYSTEM
UNSTRUCTURED_REQUIREMENT
VALIDATION_PATH
VALICATIAON_PAINT
VERSION,

VALUE§ TEXT,

ATTRIBUTES ENTERED_BY,

APPLICABLE ELEMENTL.TYPEY ALPHA
CATA
CECISION
ENTITY_CLASS
ENTITY_TYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
ERIGINATING_REQUIREMENT
OUTPUTLINTERFACE
FERFORMANCE_REQUIREMENT
R_NET
SOURCE
SUBNET
SURSYSTEM
UNSTRUCTURED_REQUIREMENT
VALIDATION_PATHK
VALICATION_PAINT
VERSIBN,

VALUE; TEXT

(« THE IOENTITy OF THE LAST PERSON TO ENTER
INFORMATION ABAUT THE ELEMENT, »),
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ATTRIBUTES GAMMA

(* THIS PROVIDES THE PROCEDURAL CODE (WHICH IS NOT
INTERPRETED BY RSL PROCESSARS) FOR ANALYTIC
MODELS, IT 1S PASSED TO THE SIMULATION GENERATOR
AND, SUBSEGUENTLY, TO THE COMPILER, *),
APPLICABLE ELEMENT.TYPE: ALPHA.
VALUE) TEXT,

ATTRIBUTES INITIAL_VALUE
(« THE INITIAL_VALUE A DATA ITEM IS KEQUIREC To

HAVE IN THE IMPLEMENTED SOFTWARE, THIS VALUE
WILL BE ASSUMED By THE DATA ITEM WHEN IT COMES
INTO EXISTENCE IN A SIMULATION, %),

APPLICABLE ELEMENT.TYPE: CATa,

VALUE$ NAMED,

VALUES$ NUMERIC,

ATTRIBUTE! LOCALITY,
APPLICABLE ELEMENT.TYPE: CaAva
FILE,
VALUEs GLOBAL
(* GLOBAL DATA AND FILES MAY BE
ASSOCIATED WwITH ENTITY_TYPES OR
ENTITY*CLASSES AR MAY BE IN THE
GLOBAL DATA BASE, *),
VALUE: LOCAL
(# LOCAL DATA AND FILES ARE
CREATED AND INITIALIZED FOR EACH ENABLEMENT
OF AN R_NET, %),

ATTRIBUTES MAXIMUM_TIME,

APPLICABLE ELEMENTL.TYPE® VALIDATION_PATH,
VALUE: NUMERIC
(v THE MAXIMUM TIMg THAT CAN RE TAKEN TO TRAVERSE TME
VALIDATION PATH, =),

ATTRIBUTES! MAXIMUM_VALUE
(* THE MAXIMUM_VALUE APPLIES TO DATA VALUES AND
EMPLOYS THE UNITS STATED IN THE UNITS
ATTRIBUTE, #),
APPLICABLE ELEMENT.TYPE:L Darta,
VALUE® NUMERIC,
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ATTRIBUTES MINIMUM_TIME
(% THE MINIMUM TIME THAT CAN RE TAKEN TO TRAVERSE THE
VALIDATION PATH, ),
APPLICABLE ELEMENTLTYPES VALIDATION_PATH,
VALUEs NUMERIC,

ATTRIBUTES MINIMUM_VALUE
(* THE MINIMUM_VALUE APPLIES TO DATA VALUES AND
EMPLOYS THE UNITS IN THE UNITS ATTYRIBUTE, #),
APPLICABLE ELEMENT_TYPEL CATa,
VALUE$ NUMERIC,

ATTRIBUTEt PROBLEM
(* THE PROBLEM THAT HAS LED TO THE NEED FOR A
DECISION, %),
APPLICABLE ELEMENT.TYPEL DECISINON,
VALUE: TEXT,

ATTRIBUTES RANGE
(» THE RANGE OF THE DATA IS ENUMERATED HERE,
IT IS MEANINGFUL ONLY IF ENUMERATION IS THE
VALUE OF TYPE, =),
APPLICABLE ELEMENTL.TYPES DATa,
VALUEs TEXT
(* THE ALLOWED VALUES ARE SEPARATED BY CAOMMAS, #),

ATTRIBUTE: RESOLUTION
(» DESCRIBES THE REQUIRED MAXIMUM VALUE OF THE LEAST
SIGNIFICANT BIY FOR THE DATA IN UNITS DESCRIBED IN
THE UNITS ATTRIBUTF, *),
APPLICABLE ELEMENT.TYPEY CATA,
VALUE; NUMERIC,

ATTRIBUTES TEST
(» PROCEDURAL CODE WHICKH DEFINES THE COMPUTATIONS
NECESSARY T8 TEST THE SATISFACTION OF A
PERFORMANCE_REQUIREMENT USING DATA RECORDED BY
VALIDATION_POINTS, *),
APPLICABLE ELEMENT.TYPEt PERFORMANCE_REQUIREMENT,
VALUE; TEXT,

ATTRIBUTEsS TYPE
(*» THE TYPE FOR THE DATA ITEMS WHICH ARE REFERENCED
ON RNETS OR ARE USED IN BETA OR GAMMA
SIMULATIONS, #),
APPLICABLE ELEMENTLTYPE: DATA,
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VALUE1 REAL,
VALUEs ENUMERAT]ION
(* THE ALLOWED VALUES MUST BE SPECIFIED IN THE
RANGE ATTRIBUTE, #),
VALUE: BOOLEAN,
VALUEs INTEGER,

ATTRIBUTEL UNITS
(» THE CONFIGURATIAN MANAGEMENT MANAGER MUST CREATE

THE ATTRIBUTE vALUES THAT MAY BE EMPLOYED IN
DESCRIBING THE REQUIREMENTS FOR THE DATA
PROCESSING SYSTEM UNDER CANSIDERATION, *),

APPLICABLE ELEMENTL_TYPES DATA

VALIDATION_PATH,
VALUE§ NAMED,

ATTRIBUTE® USE
\ (» THE APPLICABILITY OF TYPF AND RANGE ARE
SPECIFIED IN THE USE. %),

APPLICABLE ELEMENTLTYPE: CaArva,

VALUE; BETA,

VALUE; B86TH

(» BOTH BETA AND GAMMA =),

VALUES GAMMA,
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| | ~e——— VALIDATION_POINT
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IMAGE
e <s—— ENTITY SELECTION

‘_—_____ IIANDII

_|__—CONSIDER 0R"

STATUS
FOR EACH ———e= (F) NOT_READY
F
SRR ° i "OR" REJOIN
(e "AND" REJOIN
/ NOR"
(x >5.0) @) OTHERWISE
X = 5.0) Q
G (&) (E) ==——— EVENT
V2 : _ -C———TERMINATE
H J

OUTPUT_INTERFACE

Figure D-1 Sample R_NET Structure in Graphical Form
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R_NET: SAMPLE.
STRUCTURE:
INPUT_INTERFACE Il
VALIDATION POINT V1
ALPHA A
SELECT ENTITY_CLASS IMAGE SUCH THAT (Y < Z)
DO
ALPHA B
FOR EACH FILE HISTORY RECORD
DO SUBNET C END
AND
ALPHA D
CONSIDER DATA STATUS
IF (READY)
ALPHA E
OR (NOT_READY)
ALPHA F
END
END
IF (X > 5.0)
ALPHA G
VALIDATION POINT V2
OUTPUT_INTERFACE 01
OR (X = 5.0)
DO
ALPHA H
OUTPUT_INTERFACE (02
AND ALPHA J
ALPHA J
TERMINATE
OTHERWISE
EVENT Q
TERMINATE
END
END.

Figure D-2 Equivalent RSL for Sample R_NET Structure (Figure D-1)
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ELEMENT.TYPEL ALPHA
LEGAL RELATIONSHIPSS
CREATES
ENTITY.CLASS
DESTROYS:
ENTITY.CLASS
FORMSI
MESSAGE

IMPLEMENTS
VERSION
INPUTSS
DATA
FILE
BUTPUTSS
DATA
FILE
SETS?
ENTITYLTYPE
DOCUMENTED ("BY")?S
SOURCE
EQUATED ("TO")1
SYNONYM
TRACED ("FROM");
DECISION
ORIGINATING REQUIREMENT
LEGAL ATTRIBUTESS
ARTIFICIALITY?
ARTIFICTIAL
VALIDATIGN
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
BETAS
TEXT
COMPLETENESS?S
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTION:
TEXY
ENTERED_BY?
T°XT
GAMMA Y}
TEXT

B T D P BRI et r < > R~




r lm — -u«.....——....l e st A

ELEMENT_TYPE! DATA
LEGAL RELATIONSHIPSS
DELAYS?S
EVENTY
IMPLEMENTS
VERSION
INCLUDESS
DATA
MAKES
MESSAGE
ORDERS?
FILE
ASSOCIATED ("WITK");
ENTITY_CLASS
ENTITYLTYPE
CONTAINED ("IN")1
FILE
DOCUMENTED ("BY")}
SOURCE
EQUATED ("T0"):
SYNONYM
INCLUDED ("IN")}
DATA
INPUT ("TEe")¢
ALPHA
] BUTPUT ("FROM"),
ALPHA
RECOROED ("BY™)j
VALIDATION_POINT
TRACED ("FROM")g
DECISION
ORIGINATING_REQUIREMENT

E-3

LEGAL ATTRIBUTES!

ARTIFICIALITYS
ARTIFICIAL
VALIDATION

IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY

COMPLETENESS?
INCOMPLETE
COMPLETE
CHANGEABLE

DESCRIPTIONS
TEXY

ENTERED_BY?
TEXY

INITYALLVALUE
NAMED
NUMERIC

LOCALITYS
GLOBAL
LOCAL

MAXIMUM_VALUE
NUMERIC

MINIMUM_VALUE]
NUMERIC

RANGF ¢
TEXT

RESOLUTINONY
NUMERIC

TYPES
REAL
ENUMERATION
B8AOLEAN
INTEGER
UNITS?
NAMED
USE s
BETA
B8OTH
GAMMA




ELEMENT_TYPE! DECISINN
LEGAL RELATIONSHIPSI
IMPLEMENTS
VERSION
TRACES ("va");
ALPHA
DATA
DECISION
ENTITY_CLASS
ENTITYL_TYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
OQUTPUT_INTERFACE
PERFORMANCE_REQUIREMENT
R_NET
SUBNETY
SUBSYSTEM
UNSTRUCTURED_REQUIREMENT
VALIDATION_PATH
VALIDATION_POINT
VERSION
DOCUMENTED ("BY")3
SOURCE
EQUATED ("TO0")s
SYNONYM
TRACED ("FROM")
DECISION
ORIGINATING_REQUIREMENT
LEGAL ATTRIBUTES!
ALTERNATIVES!
TEXT
ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
CHOICE:
TEXT
COMPLETENESS!
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONY
TEXTY
ENTYERED_BYY
TEXTY
PROBLEMY
TEXT
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ELEMENT.TYPES ENTITY_CLASS

LEGAL RELATIONSHIPSS
ASSOCIATESS
DATA
FILE
IMPLEMENTSS
VERSION
COMPOSED ("OF")
ENTITY_TYPE
CREATED ("BY")1:
ALPHA
DESTROYED ("BY")!
ALPHA
DOCUMENTED ("BY"):
SOURCE
EQUATED ("TO"):
SYNONYM
TRACED ("FROM");
DECISION
ORIGINATING_REQUIREMENT
LEGAL ATTRIBUTES!?
ARTIFICIALITY:
ARTIFICTIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESSS
INCBMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIGONG
TEXT
ENTEREDL.BY?
TEXTY
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ELEMENTL.TYPES ENTITY_TYPE
LEGAL RELATIONSHIPS:
ASSOCIATES!
DATA |4
FILE .
COMPOSES?S
ENTITY_CLASS
IMPLEMENTS?
YERSION
DOCUMENTED (%"BY")
SOURCE
EQUATED ("Y0")s
SYNONYM
SET ("BY"):
ALPHA
TRACED ("FROM")g
PECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUTES!
ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT _APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESSS
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONG
TEXT
ENTERED_BY?
TEXT
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ELEMENTLTYPES EVENT

LEGAL RELATIONSHIPSS
ENABLES!
R_NET
IMPLEMENTSY
VERSION
DELAYED ("BY")3
DATA
DOCUMENTED ("BY")1
SOURCE
EQUATED ("T0")3
SYNONYM
TRACED ("FROM")}
DECISION
ORIGINATING.REQUIREMENTY
LEGAL ATTYRIBUTESS
ARTIFICIALITY?
ARTIFICTIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS!
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONS
TEXT
ENTEREDBY?
TEXT
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ELEMENT..TYPES FILE
LEGAL RELATIONSHIPSYS
CONTAINS: L
DATA
IMPLEMENTSS
VERSION
MAKES ¢
MESSAGE f
ASSOCIATED ("WITH"): ;
ENTITY.CLASS §
ENTITY_TYPE :
DOCUMENTED ("BY") ?
SOURCE 1
EQUATED ("T0")1 :
SYNONYM :
INPUT ("Ta") i
ALPHA :
ORDERED ("BY")y :
DATA :
OUTPUT ("FREM"), ;
ALPHA '
RECORDED ("BY") |
VALIDATION_POINT 5
TRACED ("FROM"),
DECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUTES?
ARTIFICIALITY:
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESSS

INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONS
TEXT
ENTERED_BY
TEXT
LOCALITY:
GLOBAL
LOCAL




ELEMENT.TYPES INPUT_INTERFACE
LEGAL RELATIONSHIPS!
CONNECTS ("Ta");
SUBSYSTEM
ENABLES?
R.NET
IMPLEMENTS!
VERSION
PASSES?H
MESSAGE
DOCUMENTED ("BY")1
SOURCE
EQUATED ("t0")3
SYNONYM
TRACED ("FROM")j
oeCistoN
ORIGINATING.REQUIRENMENT
LEGAL ATTRIBUTES!
ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS?
INCOMPLETE
COMPLETE
CHANGEARLE
DESCRIPTIONG
TEXT
ENTERED.BY!
TEXT
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ELEMENTLTYPEL MESSAGE
LEGAL RELATIONSHIPSS

IMPLEMENTSY
VERS]ION

DOCUMENTED ("BY")1
SOURCE

EQUATED ("T0")1s
SYNONYM

FORMED ("BY")3
ALPHA

MADE ("BY")1
DATA
FILE

PASSED ("THROUGH")!
INPUT_INTERFACE

QUTPUT_INTERFACE

TRACED ("FROM")g
DECISION :
ORIGINATINGLREQUIREMENT

LEGAL ATTRIBUTES?S

ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY

COMPLETENESS?

INCOMPLETE
COMPLETE
CHANGEARLE

DESCRIPTIONI
TEXT

ENTERED_BY?S
TEXT




ELEMENT_TYPEDS

LEGAL RELATIONSHIPSS
IMPLEMENTSS
VERSION
INCORPARATES?
ORIGINATING_REQUIREMENTY
TRACES ("TO0");
ALPHA
DATA
DECISINN
ENTITY_CLASS
ENTITY_TYPE
EVENTY
FILE
INPUT_INTERFACE
MESSAGE
OUTPUT_INTERFACE
PERFORMANCE_REQUIREMENTY
RNET
SUBNETY
SUBSYSTEM
UNSTRUCTURED_REQUIREMENT
VALIDATION_PATH
VALIDATION_POINT
VERSION
DOCUMENTED ("BY")
SOURCE
EQUAYTED ("Y8")¢
SYNONYM
INCORPARATED ("IN")g
ORIGINATING_REQUIREMENT
LEGAL ATTRIBUTES?
ARTIFICIALITY!
ARTIFICIAL
VALIDATION
IMPLEMENT_APPRAOXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTION?
TEXY
ENTERED_BY?
TEXT
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ELEMENTLTYPES BUTPUTLINTERFACE
LEGAL RELATIONSHIPSG
CONNECTS ("Ta")1t
SUBSYSTEM
IMPLEMENTS
YERSION
PASSES:
MESSAGE
DOCUMENTED ("BY")¢
SOURCE
EQUATED ("T0")1
SYNONYM
TRACED ("FROM")
DECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUTES?!
ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS!
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTION?
TEXT
ENTERED_BY?
TEXT




ELEMENTL.TYPEL PERFORMANCE_REGUIREMENT
LEGAL RELATIONSHIPSS
CONSTRAINS?
VALIDATION_PATH
IMPLEMENTSt
VERSION
DOCUMENTED ("BY")3
SOURCE
EQUATED ("TO")1
SYNONYM
TRACED ("FROM")
DECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUTES?H
ARTIFICIALITY}
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS!
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONS
TEXT
ENTEREDL_BY?S
TEXT
TESTH
TEXT




TR 3 sy

: s,
T g

ELEMENTLTYPEY R_UNET
LEGAL RELATIONSHIPSI
IMPLEMENTS S
VERSION
DBCUMENTED ("BY™)1
SOURCE
ENABLED ("BY"):
EVENT
INPUT_INTERFACE
EQUATED ("T0")%
SYNONYM
TRACED ("FROM")3
DECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUTESS
ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS
INCOMPLETE
COMPLETE
"CHANGEABLE
DESCRIPTIONI
TEXT
ENTERED_BY}
TEXT
LEGAL STRUCTURE ELEMENT_TYPES}
ALPHA
EVENTY
INPUTLINTERFACE
BUTPUT_INTERFACE
SUBNET
VALICATION_POINT
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ELEMENT_TYPES SOURCE
LEGAL RELATIONSHIPSS

DOCUMENTSS
ALPHA
DATA
DECISION
ENTITYLCLASS
ENTITYLTYPE
EVENT
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING.REQUIREVMENT
BUTPUT_INTERFACE
PERFORMANCE_REQUIREMENT
R_NET
SUBNETY
SUBSYSTEM .
UNSTRUCTURED_REQUIREMENT
VALIDATION_PATH
VALIDATION_POINT
VERSION

EQUATED ("T10")1
SYNSNYM

LEGAL ATTRIBUTES!

ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPRAXIMATELY
IMPLEMENT_PRECISELY

COMPLETENESSS
INCOMPLETE
COMPLETE
CHANGEABLE

DESCRIPTIONG
TEXT

ENTEREDLBY?S
TEXT




ELEMENT,TYPES SURNET
LEGAL RELATIONSHIPS]
IMPLEMENTSt
VERSION
DOCUMENTED ("BY")}
SOURCE
EQUATED ("T0")
SYNONYM
TRACED ("FROM™);
OECISION
ORIGINATING_REQUIREMENT
LEGAL ATYRIBUTESH
ARTIFICIALITYS
ARTIFICTAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONS
TEXT
ENTEREDPLBY!
TEXT
LEGAL STRUCTURE ELEMENT_TYPES
ALPHA
EVENT
BUTPUT_INTERFACE
SUBNET
VALIDATION_PAINT
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ELEMENTLTYPES SURSYSTEM
LEGAL RELATIONSHIPSS
IMPLEMENTS S
VERS]ION
CONNECTED ("To")3
INPUT_INTERFACE
QUTPUTL_INTERFACE
DBCUMENTED ("BY")?
SOURCE :
EQUATED ("T0")s
SYNONYM
TRACED ("FROM")g
DECISION
ORIGINATING_REQUIREMENT
LEGAL ATTRIBUTES!
ARTIFICIALITYS
ARTIFICIAL
VALIDATION .
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS?
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONG
TEXT
ENTEREDLBY!
TEXT




ELEMENTLTYPES SYNONYM
LEGAL RELATIONSHIPSS
EQUATES ("T0")3

ALPHA
DATA
DECISION
ENTITY.CLASS
ENTITY_TYPE
EVENTY
FILE
INPUT_INTERFACE
MESSAGE
ORIGINATING.REQUIREMENT
BUTPUTLINTERFACE
PERFORMANCE_REQUIREMENT
R_NET
SOURCE
SUBNETY
SUBSYSTEM
UNSTRUCTURED_REWUIREMENT
VALIDATION_PATH
VALIDATION_POINY
VERSION

NO LEGAL ATTRIBUTES
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ELEMENTLTYPED

UNSTRUCTURED_REQUIREMENT

LEGAL RELATIONSHIPS!

IMPLEMENTSS
VERSION
DBCUMENTED ("BY")1
SOURCE
EQUATED ("TEO"):
SYNONYM
TRACED ("FROM");
DECISION
ORIGINATING.REQUIREMENT

LEGAL ATTRIBUTES?S

ARTIFICIALITYS
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY

COMPLETENESS ‘
INCOMPLETE
COMPLETE
CHANGEARLE

DESCRIPTION}

TEXT

ENTERED.BY?
TEXT




ELEMENT_TYPEY! VALIDATION_PATH
LEGAL RELATIBNSHIPSS
IMPLEMENTS1
VERSION
CONSTRAINED ("RY")1t
PERFORMANCELREQUIRENMENTY
DOCUMENTED ("BY")1
SOURCE
EQUATED ("Ta")y
SYNANYM
TRACED ("FROM")g
DECISION
ORIGINATINGLREQUIREMENT
LEGAL ATTRIBUTES?
ARTIFICIALITYY
ARTIFICTIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT_PRECISELY
COMPLETENESS
INCOMPLETE
COMPLETE
CHANGEABLE
DESCRIPTIONS
TEXT
ENTEREDLBY?
TEXT
MAXIMUM_TIME 3
NUMERIC
MINIMUM_TIME 3
NUMERIC
UNITSS
NAMED
LEGAL PATH ELEMENT_TYPES!
EVENT
VALIDATIAN_POINT
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ELEMENT_TYPES VALIDATION_PAINT
LEGAL RELATIONSHIPSS
IMPLEMENTS?
VERS]ION
RECOROS!
DATA
FILE
DOCUMENTED ("BY")3
SOURCE
EQUATED ("TO")1!
SYNGNYM
TRACED ("FROM")
DECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUTESS
ARTIFICIALITY}
ARTIFICIAL
VALIDATION
IMPLEMENT_APPROXIMATELY
IMPLEMENT _PRECISELY
COMPLETENESS?
INCOMPLETE
COMPLETE
CHANGEAALE
DESCRIPTIONY
TEXT
ENTERED_BY!
TEXT
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ELEMENT_TYPES VERSIAN
LEGAL RELATIONSHIPS:
DOCUMENTED ("BY")i
SOURCE
EQUATED ("TO")1:
SYNANYM
IMPLEMENTED ("RY")u
ALPHL
DATA
DECISION
ENTITY_CLASS
ENTITY_ TVYPE
EVENT
FILE
INPUT_INTERFACE
MZSSAGE
ORIGINATING.REQUIREMENT
OUTPUT_INTERFACE
PERFORMANCE_REQUIREMENT
R_NET
SUBNET
SUBSYSTEM
UNSTRUCTURED _REQUIREMENT
VALIDATION_PATH
VALIDAYION_POINT
TRACED ("FROM")g
DECISION
ORIGINATING.REQUIREMENT
LEGAL ATTRIBUYESS
ARTIFICIALITY
ARTIFICTIAL
VALIDATION
IMPLEMENT_APPROXIMATE |y
IMPLEMENT_PRECISELY
COMPLETENESS
INCOMPLFTE
COMPLETE
CHANGEARLE
DESCRIPTIONS
TEXT
ENTERED_BY
TEXT




APPENDIX F

TRACK LOOP SYSTEM
RSL REQUIREMENTS
KERNEL
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R.NETt: CC_FESPAI'SE,
REFERS TA;
ALPHAS  ACKALEDGE
ALPHAS CC_ERRAR_PRECFSSING
AL PHAS EkghGEﬂFNT_IKITlATIWN
ALPHAS STAKTER
Al PHAg TERM_ENGAGENMENTY
ALPHAT TER_TRACK
ALPHAS: TRACK_INITIATE
Al PHAS VALTDATE _HFAPER
DATA: CaMmAND_Tp
DATAs Faltid '
UATA: ﬂﬁ-ll'
DATA: TMAGE _In
ENTITY_CLASS: IMAGE
EVENT S ALLTCATF
EVENT: SCHEDULE
EVENTS SiIMYARIZE
INPLT _INTERFACES CcC_TN
QUTPUT_INTERFACES  CC_nUT
QUTPUT_INTERFACE 3 [AYA_Q‘CGPD
SUANE T KECAkDDRAF
VALIDATIANM_FIINTS  C2_TMAGE_HANDAVER
VALIDATIAN_PATNTg  STARTING_PAINT,
ENABLED Ry
INPUT_TMTFRFACES  CO_TM,
TRACFD FrAM:
ARIGIMATING _REQUIREMENT S
TUS_OPSPR_PARAGRAPK 3 2 g _A_FUNCTIANAL_REGQUIREMENTS
ORIGINATING_REJUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_F_FUIFTTSNAL_REQUIREMENTS
ORIGIMATINGREQUIREMENTS
TUS_DPSPR_PARAGRAPH_3 2 _S5_A_FUNCTIONAL_REQULIREMENTS
ORIGINATING_REQUIRENMENT S
TUS_DPSPR_PARAGRAPKH_3 _2_S_R_FINCTTAVAL _REGUIREMENTS
JRIGINATINGLREQUIRENMENT
TLS_DPSPR_SUBSECTION_3_2_1_FUNCTIONAL_REQUIREMENTS
JRIGIMATINGLRENUIREMENT S
TLS_OPSPR_S!BSECTIAN _3 2 S_FUNCTIANAL_REGUIREMENTS,
STRUCTURE
INPUT_INTFRFACES CC_IN
Al PHAS VALIUATE_HEADtQ
pe
ALPHAS: ACKIUAWNLENGE

BEST AVAILABLE COPY
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AJTPUT_INTFRFACES Cc_nuT
AND
CANSTDFR  NATAa: CPMMANDID
IF (HANDPOVER_IMAGE)
ALPHAS  TRACK_IMNITTATF
VAL [DAI"""\‘_pHYNT! (‘2_[“AGE“HA-' DAVER
FVEST: AL LACATE
ﬂHTDUY_I*TERFAcEg CATA_RECHKRD
PR (IMTTIATE_ENGAGEMENT_MO0E)
ALFHA:  STARTER
VALy;»A)I’*“;_Pﬁ,IMY: SIARTI\JG_P“]\T
ALPHAS  ENGAGEMEMNT INITIATIANM
EVENT:  SCHFDULE T
FVENT S SHUMMARTZE
TERMINATE
AR (TERMTHATE ENGAGEMENT _“ADE)
ALFHAY  TERM_FNGAGFMENT
TERMINATE
AR (NRAP_TRACK)
SELECT ENTITY_(cLASS: INAGE SUCH THATY
IF (FAyud)
SURNFET: GFcﬁwr\_r‘;.rﬂp
ALPHAD  TERM_TRACK
MUTPUT_INTERFACFE DATA_PECAED
(ATHERA[SE
ALPHA S CCEFRAR_PRACESSTING
TERMT JATE
D
fR (CC_“ESSAGE_FRRAR)
ALPHA S Ct:-FRDQFt_PDH(:FSSI‘JG
TERSINATE
FNn
ger0
ENC,

RaNETS CEHNTRAL_FFSYIRCES,
DESCRIPTIANG

(IMAGE_IpsHA_1p)

"THE TLS_OPS SHALL TMRILEMENT THF REJUTFEMENTS SPECIFIFD
1t THE DP3FR, REFERENCF 2,2) ASSHCTATED wlTh MANAGEMENT

AND CHTRIL SF TLS RESTURCES atn Sralll

PEKFURN THE

FUNCTINS HEREIN DFFINED AMD DTAGRAMMED IN THE CONTRES

R_MELT,
TRE OPS SHALL ASSTGH TRACK RATES atg

ENERGY ALLOWANCES

TA EACH TMAGE WANOED SVER FhSs CAMMARG AND CONTRNL
AnND SHALL DETERMINF FNERGY wMULOS ALD THRACK RATE
FUVELIPES FAR EFACH HANDAVER IMAGF WhICH REMAINS TIw
TRACK STATUS, THE FNFRGY RALNDS AND TRACK RATE
FruveELBPES SHALL RE MAINTATNED wITwIn AN ACCURACY
AMD RESILUTION THLERANCE SUFFICIENT T8 MEET THE
SPECTFIEL FECUIREMENTS FAR NETERMIMNATI®: 8F TARGE?Y

[NTERCEPT COMDITIONS,

THE PSS SHALL ASSESS STATUS fF THE TLS RESOBURCES AND
SHALL ALLSCATE TLS RESAURCES TH FACH HAN{GVER IMAGE

RASED AN RADAR SURSYSTEM PERFARHAMCE CAPARILTITIES
AUl SHALL MAINYAIN A GRACEFRUIL DEGRALATION PASTURE

WHTILE UNDER OGVERLMNAD CONDITIONS,
THE OPS SHALL CGENERATE TLS WESEURCE
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ORUMFTLES AND SKaALL COMMITY THFSE DATA TR FERMANENT
CILe THRPUGH TrE NATA RECORD AlITPUT INTERFACE,",
REFERS A3

AL PHA: ASSIGM _RATE

ALPHAY CREATE_STATF_FrIlLE

ALPHA: DROP_LAST

AL PHA MARKE _ALLACATIAN

ERTTTY_ T ¥RE S IMAGEL IN_TRACHK

ENTITY_TYPES LOST_Fui SE

N R R

ENTITY_TYPet: RFTURMNER_Pyl SE .
SUANET:  TALLY_FETyRHS, é
ENABLED Hy: %

EVENT: ALLOCATE,
TRACED FRA'YS
ORIGINATING _REQUIREMENT
TLS_OPSPR_PARAGRAPH_3 2 3 _DO_FUNCTIAMAL_KEGUIKEMERTS
ARIGIMATING_PEQUIREMENT S
YlS_DPSPP_PARAGQAPH_S_P_U_A_FHJCTIﬁhAl_REQUIkENENTS
SRIGINATINGREAUIPEMENT S :
TLS_RPSPR_PARAGRAPK_3_2_a_B_FUNCTIN al _Kk{GBULIKENENTS
ORTGINATING_REOUIRENENT S
TLS_DPSPR_S'ASECTION_3_2_d_FUNCTIANAL _RECUIREMENTS,
STRUCTURF 3
DF
FIR EaCH FUTITY_TYPFs RETURMED_PULSE
DA Suiek T TALLY_RFTURNS END
AND
F FARY S ITITY_TYPEs LAST_PLLSH
DO ALDHAEG DREPp_LAST END

AND
FAIR EACH FAT{TY_TYPF IMAGE _TH_TRACK
RS Al Prdy  CREATE STATE_FILE Efd
ENMD
ALPHAL MAKE _AaLLSCATIEN
FER EACH ENITTTY_TYRE: IMAGF_IN_TRACK
DA ALPHAL  AS3TGM_KATFE (D
TERMINATE
ENC,

RANET: RADAR_SiMvaRy,

KEFEFS Th:
ALPHA: CHOMPLETE_Syrrary
DarTAs wang
ENTITY_TYPES  RETURNFER_PuULSF
EVENTS SUMMARTZE
QUTPUT_THTERFACES: CAaTA_KRECHRD
SUBNETS SUM_KETURNS,

ENABLED Rys
EVENT: SUNmARTIZE,

TRACED FREMV
Ok IGINATTINGREWITREMENTS
TL3_DPSPR_PARAGRAPK_ 3 _2_4_A_FUNCTTON AL _REQUIKEMENTS
ORIGINATINGLRFOUIREMENTS
TLS_OPSPR_FARAGRARKH_ 3 _p & _D_FUNCTIALAL_KEWUIREMENTS
IRIGINATINGLRF AUTREENTS
TLS_DPSPR_G'RSECTINN_3_2_4_FUNCTINNAL_REGUIREMENTS
AR [AINAT NG REGUIREYENT S
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TIL.S_DPSPR_SURSECTIAN_3_2_S_FUNCTIPULALREGUIREMENTS,
STRUCTIIRE S
CENSIDER DATA3 MADE
IF (ENGAGED)
FIR EACH FNTITY_TYPE; FRETURNED_PULSE
DA SYURNETS  SUM_RETURMNS END
ALPHA: CAYPLETE_SLMMARY
EVENT SUMAARTIZE
AUTPUT_INTERFACES DATA_RECORD
OR (STANDRY)
TERMINATE
' END
3 ENC,

RaNETS RADAR_TIMING,
DESCRIPTIANG
"RADAR_TIMING MAIPTAINS A RECARD SF THE |
RADAR_CLOCK _TIME,",
REFERS TH:
ALLPHA UPLATE _RADAK_CL ™CK
INPUT_INTFRFEACES RADAR_CLACK_IN,
ENABLED By:
INPUT_INTERFACES RADAR_CLACK_IM,
STRUCTURE s 1
INPUT_INTERFACES RADAR_CLACK_IN
ALPHAT UPDATE _RADLAR_CLACK
TERMINATE
END,

R.NETI RESPANSE_TH_KADAR,
DESCRIPTIANGS
"THE TLS_DPS SHALL IMPLEMENT THF REQUIREMENTS SFECIFIED
IN THE TLS_RADAR_DPPS_IMTERFACE_SFECIFICATIAON ASSACIATED
wITH PRMCESSING KADAR SUESYSTEM RESPEPSES Tu COHMMANES,
AND SHALL PERFARM THE FUNCTTIAONS HEFREIN CEFINED AND
DIAGRAMMED [N THE RESPRAC R_NET,

TRE DFPS SHALL FECFIVE AND PRECFSS RADAR MESSAGES
TRAMSHAITTED kY ThE TLS RANDAR SIBSYSTEM AND SKALL
INTERRIGATE EACH MESSAGE FOF EPROES AND SHALL
PRACESS ALL CETFCTFD MESSAGE ERRAKS,

THE OFPS SHALL, i/PaN RECEIPT fF ERROK_FREE FADAR
MESSAGESe PETECT AND PRACESS RFDUNCANT_IMAGES,
GHAST _TYAGES,) AND LOW_ELFVATINN_1pAGES, AND SHALL
IIPDATE STATE_PARAMETERS FAKk EACH IMAGE_IN_TRACK,

THE NPS SHALL TERMINATE TRACK AN EACH IMAGE WKICH IS
NETERAINED TC RF EJTHER A FEDUMDAMT AK GFROST IMAGE
AR WHICH IS FAUND TO EXCEFD THE LOW_ELEVATIAN
CHELSTRAINTS AND SHALL MAIMTAIN TRACK GN EACH IMAGE
NDETERAINED 16 RF REAL,

THE DPS SHALL CANSTRUCT AND MATNTAIN DESCRIPTIVE DATA
FILES FOR EACH TMAGE WHICH IS FITHEK MAINTAINED IN
TRACK AR DRAPPFN FRAM TRACK anD SHALL PERIGDICALLY
CeMMTT THESE DAYA TA PERMANENT RECORDS THRAUGH THE
NDATA RECHYKDS INTERKFACE,",

IMPLEMENTS
VERSIANSG POL2_COMPILER_LIMITATIAN_COMPENSATION,

BEST AVAILABLE COPY




REFERS Tng

ALPHAS FARM_UPDATE

ALPHAL GHMOST_OETERMINATIEN
ALPHAS GHOST_TERMINATION
ALPHAS LAW_ELEVATIEN_PETERMINATIAN
ALPHAS [ OeTERMINMATTI AR
ALPHAS REDUN_DFTERMINATION
ALPHAL  REDUM_TERMINATAN
ALPHAL RFMEABER_STHP

Al PHAY RQ_FQR@H_PR@CESSING
ALPHAL UPDATE_STATF

DATAg F9ituD

DATA

G“”ST_I4AGf

DATAY JgvagE_ID

DATA:;
DaTA;
OATA;
DATA
DATA:
DATA
DATA:
DATA:
ERTITY_
ERETTY.
ENTLEY.
I”DUT_I
suTPUT
SUBME T3
SURNE TS
SUBNE T3

La~_ELEVATIAAN

PULSE_TD

BUliSE Y RE

FACAR_TYPE

QLHH\DAQY_IMAGF

RI_ANDER_ID

TARGET_ID

VALI'A‘_QE'UQM

CLASS: IMAGE

ELAS5: PULSE

TYPE:  IMAGe_ TN_TRACK

WTFFACE S RADAR_N

IMTERFACES [CATA_RECORD
EXTRACT_MEASUEFIFENT
MISSTHUG_RETURNS
RECARD_DRAF,

ENABLED Ry
I"pi’T_IvaLr(FACE: RA'\AC-Ir'

TRACFD FrRAM:
OFIGINATT! '~'npf-q!]19£""'\1=
TL S_DPSDH_F 'A")AGQ‘\p"‘_:s_e-Z-A_F“'I'rYI?‘?‘Al,-PE QUIREFENTS
ARIGINATING_RFEVIIREMENT S
TLS_DPSPr_PARAGRKAPH_3 p_p_B_FUNCTIANAL _REQUIREMENTS
BDIGINAYI“G-QEQUIVLFEK1;
TLS_DPSPR_PARAGRAPH_3_2_2 C_FUNCTIANAL_RFGUIKENENTS
ORIGINATING_REQUIREMENT S
T S_f)PSDR_l'A)AGH ApH-;—aca—()-F“Nr‘IﬂA'AL_R&uL‘IRENEP;TS
”pIGIHATIMG-QE')“IQENFNT:
TLS_DPSPR_PARAGRAPH_3_2_3_A_FUNCTIAMAL_REGUIRENENTS
JRIGINATING_RFQUIREMENTS
TLS_DPSPR_FARAGRAPH_3_2_3_K_FUNCTIONAL_RFQUIKECENTS
ORIGIMNATIHNGRFQUIREMENT S
TIS_DPSPQ_PAWAGQAPH_S_P_?_C_FUQCTIphat-gtGUI“EFENTS
ORIGIMNATINGRERUIRENMENTS
TLS_DPSPI_PARAGRAPK_3_p_3_F_FUNCTTIAAL_PELOUIRENENTS
SRIGINATINGREQUIREMNENT S
TLS_DPSPR_PARAGRAPH_3 »_6_R_FUNCTINtAL_REQUIREMENTS
ORIGINATING _REQUIREMENT S
TLS_DPSPR_PARAGRARPH_3 5 5 C_FUNCTINLAL_RFQUIKEVENTS
ARIGINATINGLRENUIRENENT S
TLS_NPSPR_SURSECTINN _3_2_2_FUNCTINNAL_REGUIREMENTS
BRIGINATINGREQUIREMVENT
TLS_DPSPR_SIRSECTTIor 3 _2_3_FUNCTIMMAL_REGUIREMEMNTS

BEST AVAILABLE COPY
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TLS_DPSPR_SUASECTION _3_2_S_FUNCTINNAL _RECUIREMENTS
STRUCTURE 3
INPUT_INTERFACES: RADAR_TN
SELECT ENTITY_CLASS: PULLSE SUCH THAT (PULSE_TIDskk_BORCER_ID)
IF (FAUND)
1F (RADAR_TYPESPULSE_TYPF)
Do
ALPHAS REMEMKER_STAP
FOR EACH ENTITY_CLASS: PULSE
00 SUENETE  MISSING_RFTURMS EAND
SELECT ENTITY_CLASS: PULSE SUCH THAT
(PULSE_ICSRR_BRDER_LIN)
TERMINATE
AND
SUBNETS EXTRACT_MEASUREMENT
1F (VALIC_RETURN)
ALPHAT  UYPDATE_STATE
(S
ALPHA Lnu_ELEvATIR&_htTEHrILATIﬁk
IF (LOR_FLRVATIAON)
SURRETs RECORD_DRaP
ALPHAY | OW_TERMIMNATIAN
AUTFUT_INTERFACF: DATA_FECORN
NTHERWISE
TERMINATE
Ean
AND
ALPHAY  FARM_UPPDATE
VWTPUT_INTFRFACE S NATA_RECER]
AN
FAR FACH ERTITY_TYPE: THMAGE_IN_TKACK
SUCH THAT (IMAGE_ID<>TARGET 1)
DR ALPHAY REDUN_DETERMIEATTION END }
SELECT ENTTTY_CLASS: IMAGE SUCH TRAT
(IMAGE_TR=TARGFT_IR) |
IF (RELCUNPDANT _IMAGE) |
{

SURLF Ty RECARD_DRAEP
ALPFAY REDUN_TERMTMNATION
AUTFUT_INTERFACE: DATA_FECARD
STHERWISE
TERMINATE
END
END
ATHERATSE
ALPHAEL  GHAST_OFTERMINATIMN
IF (GHOST_IMAGE)
SIRNE TS RECHURD_DRAP
ALPHAs GHAST_TERMINATTAN
TUTPUT_TNTERFACES OATA_RPECOR(
ATHERWISE
TERMINATE

END
F 1D
END
ATHERWTSF :
ALPHA: RR_ERREFR_PROMCESSING

TERMINATE

o BT AVAILABLE Cor




OTHERWISE
ALPHAS RR_ERRAR_PKRACFSSING
TERMINATFE
EMD
END,

R_NET? SKEP_R,
DESCRIFTIANG
"SKFU_R CUNSTRUCTS THE HBRDERED FILE OF DATA FOFK
A FRAME,",
REFERS TAg
ALPMAY  INITIALTZE_SKENP_R
ALPHAS PICK_CANDIpDATES
DATAg LAST_PULSE
DATAL MADE
DATA; TENF
DATA; TRACK_RATE
ENTITY_TYPES IMAGE_IN_TRACK
EVENT: XRH
FILE: CANDIDATE
SUBNETS FORU_FRAME,
ENABLED By
EVENT: SCHEDULE,
TRACED FRAM3
DECISIAN: RADAR_SCHEBULER_PRIGRITIZATION
ORIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_A_FUNCTIANAL_REGUIREMENTS
ORIGINATINGLREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3 o 2 B_FUNCTIOMAL_RFGQUIREMENTS
ORIGINATING_REQUIREVMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_C_FUNCTIONAL_REGUIREMENTS
ORIGINATINGLREQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_ 0 _FUNCTIANAL_REQUIREMENMTS
GRIGINATINGAREQUIREMENT S
TLS_DPSPR_FARAGRAPH_3_2_2_E_FINCTIANAL_REQUIREMENTS
OF IGINAT[NG_REQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_3_O_FUNCTISMAL_REGUIREMENTS
ORIGINATINGLREQUIREVMENT S
TLS_DPSPR_PARAGRAPK_3_2_3_E_FINCTIAMAL_REQUIREMENTS
ORIGINATINGREQUIREMENT S
TLS_NPSPR_SURSECTIAOM 3_2_2_ FUNCTIONAL_REGUIREMENTS
ORIGINATINGREGUIREMENT ¢
TLS_DPSPR_SUHSECTIA _3_2_3_FUNCTIONAL_RECUIREMENTS,
STRUCTURE g
CONSINDER DATA: MODE
IF (ENGAGED)
ALPHAS INITIALIZE_SKED_R
FOR EACH FEANTITY_TYPFy [MAGE_TN_TRACK SU(H THAT
(LAST_PULSE+(1,0/THACK_RATE)STENF)
DA ALPHA&S PICK_CANDIDATES END
FIR EACH FILES CANDICATE RECARD
DA SURNETS FARNM_FrRAME EMND
EVENTS XRR
TERMINATE
NP (STANDHY)
TERMINATE




ENC,

RaNETS: xMIT_R, .
DESCFIPTIANG f
"XMIT_R WUTLDS ANEC FAaRwARDS Ta THE OyTFUT_INIERFACE
RADAR_AUT THE CAMMANTS 8F THE FRAME ",
REFEFS Ta;
ALPHAY FORM_TI_T2
ALPHAS  FOR“_T3
ALPHA: PICHM_CHMMANS
ALPHA: SELECT_CAOMMAND
DATA: RADAR_TYPE
DATA;  RECAKD_FPUND
EVENTE  SCHEDULE
EVENT:  xRA
BUTPUT_TWTERFACES KApak_ 0T
VALIDATION_PATuTs  kAPpR_CAMMAND_GUTRUIT_POINT,
ENABLED By:
EVENT S XRe
TRACED FROM:
DECISIftg KADAR_SCHFERULER_PRTIARITIZATIAN
ARIGIMAT NG REQDUIREMENT S
TLS_DPSPR_PARAGRAPH_3 2 _2 A_FUNCTI®OMAL_FFGUIREMENTS
ORIGIMATING _REQUIFEMENT S
TUS_DPSPR_FARAGRAPH_3_2_2 A_FUNCTTRUAL_REAUINKEMNENTS
ORIGINAYING_REQUIREMENTS
TLS_DPSPR_FARAGRAPH_3 _2_2 C_FUNCTTONAL_REGUIRENMENTS
IRIGINATING_REIUIREFENTS
TLS_DPSPR_PARAGRAPK_Y_2_2_D_FUNCTIANAL_KEGQUIREMENTS
ORIGINATI W GRFAUIFEMENT S
TLS_NPSPR_PARAGRAPH_3_2_2_E_FUNCTTIANAL_REAUIREMENTS
ORIGINAYING_REQUIREMENT S
TLS_DPSPik _PARAGRAPH_3 2 3 _D_FUNCTTIRNAL_REGUIKENENTS
ORIGIMATI VG REQUIRENENT ¢
TLS_DPSPR_PAPAGRAPH_3_2_3_E_FUNCTI®  AL_REQUIRKEFENTS
ORIGINMATINGURENUIPErMENTS
TLS_DPSPR_SURSECTION_3_2_2_FUNCTINNAL_REGUIPEMENTS
ORIGINATINGoREQUIREMFRT
TLS_DPSPR_SUSSECTIAN _3_2_ 3 _FUNCTIAHAL_KELUIREMENTS,
STRUCTURE ;
ALPHAG  SKELECT_Camman(
IF (RECARD_FaLND)
ALPHAS FICK_CRMYAND
EVERTE  XRR
CINSIPER  DATAS RADAFP_TYPE
IE €15
ALFHAS FARM_ TS
AR (T nRk T2)
ALPHAT - EIRM T T
END
VALIDATIMN_PIINTE  RPARAR_COMMAND_BUTPUT_PHINT
FUTPUT_JNTERFACES RANAR_BUT
ATHFRW]SE
EVENT S SCHEDULE
TERMINATF
Erto
END,
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SUBNET

EXTRACT_MEASUREMENT

TMPLEMENTS S

VERSINN: POL2_COMPILFR_| ITMITATICON_COMPELSATIAN,

REFERS Tm3

ALPHAT  SET_OJLSE

AL PHAL T1_ T MEASUFEMENT _EXTRACTT A
ALPHAS 13 _MEASUREMEMT _EXTRACTIAY
Dava;  TrAGE_ID

DATA:  TARGFTI_ID

ENTITY.CLASSSE [IMAGE
EMTITY_CLASS: PULSE

ENTITY_TYPES IOST_Fuy§E
ENTITY_TYPE: RETURNER_PULSE
ENTITY_TYPE: TI_To_PLLSE
ENTITY_TYPES  T3ZPULSE .,

REFERRED BY:

R_VET: RESPFYLSE_TA_RARAR,

STRUCTURE ¢

END ,

SUBNE T

DESCFIPTIANS
REFERPS T83:

TRACED FROM:

REFERRED RYS

STRUCTURE 3

SFLECT FMTITY_CLASS: TMAGE SUCH THAT (TMAGE_TUsTARGET_ID)
CANSIDER ENMTITY _CLASS: PULSE
LF €T3 _RUL SE)
ALPHA: T3 _“EASUREMENY_EXTRACTIAN
GF (T1_T2_PIHLSE)
ALPHAS TI_T2_YEASLRFVMENT_EXTRACTIAN
R (LAST_PULSE 9% RETLRNFL_PULSE)
END
ALPHASY  SET_PULSE
RE TURMN

FIRI_FPANE,
"FORA_FFAME PRAVIDES RAPAF CotFLICT RESELUTION,",

ALPHAL  FInND_CONFLICT i
ALPHA: MARF_CamnmANT

ALPRAS SETLAST

DATAs  CANDIDATE _TMAGE_Ip
DATAs DROP_FLAG

DATA: T tAGE_ID

ERTITY_TYPL: IMAGELIN_THACK,

ARIGINATI NG REQUIREMENT S
TLS_DPSPR_PARAGKAPH_3_2 2 _A_FUNCTIAMAL_REQUIREMENTS
BRIGINATINGREQUIRPEMENTS
TLS_DPSPR_NMARAGRAPH_3_2_2 _B_FUNCTIHNNAL_REQUIREMENTS
IRIGINATIN GLREQUIREMENTS
T S-DDSPQ“}‘ARAG“A“H_5_?-2-C_FHM(TInl"Al-RF QLIRENFNYS
ORIGINATINGAREOUIREMENTS
TLS_DFSFR_PARAGRAPKH_3_2_2.D_FUNCTINNAL_REQUIREMENTS
ORIGINATINGLREQUIRENMENT S
T S-Dpspp_pf‘gl\cpapH_Z,_p_S_D_FHMCY)P"\ Al,_RLQl‘TRE”ENTSQ

RUVFTE  SKEDZR,
ALPHAY  FIND_CONFLICT
F-10




1IF (NSY DRNP_FLAG)
ALPHAS MAKELCMMMAND
SELECT ENTITY_TYPES IMAGE_IN_TRACK SUCH THAT
(IMAGE_JP=CANDIDATE _TMAGE_TD)
(#MUST SOHCCEED SINCE SFLECTED AN CALLING FFTx)
ALPHALG  SET_LAST

NTHFRWISE

END

RE TIRN

END,

SUBNET: MISSING_RETURNS,
REFEFS Tng
ALPHAS SET_LAST
DATA; RECEIVE_STRp
DATA: sSrap_TIME
ENTITY_ GLASSs  PUHLSE
ENTITY_TYPES LOST_FlsE
ENTITY_TYPE RETHURNEQ_FIILSE
ENTITY_TYPF TI_To_PULSE
ENFITY_TYPE TI_PULSF,
TQACED FRAM:
OR[GINATINGREALIREMENT S
TLS_DPSPR_FARAGRAPH_3 o _3_F_FUNCTINNAL _REGUIREMENTS,
REFEFRFD BY:
RNET:  RESPANSE_TA_RADAR,
STRUCTURE ;
CONSIDER ENTTITY_CLASS: PuLSE
IF (T1_T2_PILSE)
JF (RECEIVE_STOP<STAP_TIME)
ALFHAS SET_LAST
ATHERWISE
FNB
Ok (T3_PULSEF)
TF (RECETVE_STAP<STAP_TIVE)
ALFHASY  SET_LARST
HYH[ RuTSE
FaR
8F (LAST_PULSE 9= RETURNFO_PULSE)
ErD
RETL RN
ENC,

SUBMNET: FRECORD_[RAP,
REFERS T9;
Al PHAL SFT_DRAYP
ENTITY_CLASS: IMAGE
ENTITY_TYPES DROPPED_IMAGE
EMTITY_TYPEs  IMAGF_IN_TRACK
EVENTs ALLATCATE,
TRACED FRAMG
IRPIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPK_3_2_ §_R_FUICTTSNAL_REGUIREMENTS,
REFEFRFD BY}
R_MFTE  CC_RESPINSE
ROVETS  RESFINSE_TA_RANAR,
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STRUCTURE ¢
CENSIDES EMTITY _CLASST [MaGE
IF (fmaGk _1._TRACK)
ALFwag StY_‘?‘P
EVFriTS ALL ICATE
eR (JRIPPEL_IVAGE)
ErD
RE TURN
ENC,

SUBMET: SUM_FETURNS,
o REFEFS TAg
ALPhag OF&C_PULSE
ALPKHAY SEY‘Sjwltq
ALPHAT  stiv_ 153anE
DATA; ACCHU'TEL_FAF,
TRACED FRrer:
ORIGINATING_RENUIREMENTY
TLS_DPSPR_FA4RAGRAPKH_3_2_u_A_FUNCTIANAL_RFWQUIREMENTS
{ ORIGINATI WG ~ESINENMENTS
| YLs-npst-p’JAGQADH_S_?_S_D_FUVCYI””AL_“[quRE*ENTS
ORIGIMATING_RE JUIREMENT S
TLS_DPSPR_SURSECTION 3 _2_d_FUNCTIAMAL_REGUIREMENTS,
REFERRFD FvY:
RONETSE  RADAR_SLIMMARY
STRUCTURF ¢
CENSIDER DLATA; ACCOLNTED_FOR
IF (COUNTEDR)
ALPHAS SUM_YUSAGE
ALPKHA: DPAP_PULSE
OF (NEITHFR)
ALPHAL  SUM_N3AGE
ALPKAY  SET_SuMmMED
0R (SUMMED)
ErD
RETURN
ENC,

R

SUBNET: TALLY_RETUKLS,
REFERS Ty
ALPHAY DREP_PULSE
ALPHAL  SET_CIUNTED
ALPHAL SUM_ENERGY
DATA: ACCRUTES_FOF,
TRACED FRawvy
RIGI AT [HGLREIRELFs T8
TLS_DPSPR_PARAGRAFKH_3_2_d_A_FUNCTIONAL_RFQUIREMENTS
IRIGIMNATING_PE JUIFE Er T
TLS-O”S”R_S““S?CYI3&_3_2_0_FUVCYI*MAL_RECUIREMEAYS.
REFERRED BYy
R_VET: CANTRIL_RESCEURCES,
STRUCTULRE;
CONSIDER DATAT ACCOLNTER_FOR ‘
IF (SumMED) i
ALPHASY  SUM_ENERGY 4
ALPHAY [LK*P_PULSE |

0F (NEITHER)
ALPHAY SUM_ENERGY
ALPHAL  SET_CHUNTERC
oR (CAUNTED)
Ero
RE THIRMY
EnC,
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| REQUIREMENTS ENGINEERING AND VALIDATION

 SYSTEM

| ' TR

DEFENSE ANO SPACE ]
SYSTEMS GROUP ’




gC.ll'a"M

mioaT
ot

B

£

C2_INRCE M
ANOIvER

RALLOCATE

SunftaR | It

b

G=3




CC_RESPINSE
STRUCTURE LEGEND

NQOE 0RO INRL

10 VRLUE CONDITIONAL EXPRESSIONS ANN/OR COMMENTS
)i (HANCOVER _{NRCE)

2 LINITIATE _ENG=CENENT _NQJE)

3 {TERNINATE _ENCRGEMENT _NJCE)

4 (OROP _TRRCK)

S (CC_MESSRGE _FERROR)

5} L INRGE _SD=HO_i0

7 LFOQUND)

8 QTHERW{SE

G-4
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e A i O A AN S T

CRENTE_STA
TEfILE

RETURNE LCST_PULSE
uLst

omdP_LOST

INRGE_IN_T
RACK

?’a‘lb&_ll\'
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RROAR _SUNN
RRY

NODE

h RETURNEDQ_P
F ULSE

WV

W

CONPLETES
UNNMRRY

%& SUNNAR [ ZE
ORTA_
ECORD
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ORO INAL
VALUE

RAOAR_SUMMARY
STRUCTURE LEGEND

CONDITIONAL EXPRESSIONS ANO/QR COMMENTS

- ]




s s e T

A A A s A e A

i
|
_l
!
!
il-
i
RAOAR _TIMI j
NG .
|
i3
l
i
RADAR g
_CLOCK _IN :
UPORTE_RAOD
AR_CLOCK
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e

-

o

W, e
® -

sBEST AVAILABLE COPY




r T mmhu’ﬁs-“‘mqr‘.n'u.m;) AL e A

|‘

)

NODE  ORDINAL
10 VRLUE
1
2
3
4
S
6
’ 7
8
9
10
11
12
13
14
15
16

RESPINSE _TQ _RSOAR
STRUCTURE LEGEND

CONOITSONAL EXPRESSIONS ANO/OR CONMMENTS

o - = = = —— = = =~ -

tVﬂT'ON)

RHKSE

GE _{0<>TARGET _S0)
AGE _(O0=TwRGET _f0)
EDUNDRNT _IMNGE)

~HDAD A A<DV~ TV
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en 35T AVAILABLE COPY




SKED_R
STRUCTURE LEGEND
N?SE OROINARL

VALUE CONDITIONAL EXPRESSIONS ANO/OR COMMENTS
1 (ENGRGED)
2 (STANDOBY )
3 (LAST_PULSE+(1.0/TRARCK _RATE) <TEQF )
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X

“>'BEST AvalLABLE COPY




XMIT_R
STRUCTURE LEGEND
NODE  OROINAL
10 VALUE CONDITIONAL EXPRESSIONS ANO/OR COMMENTS
1 (RECORD _FOUND)
2 OTHERWISE
3 (13)
v 4 (TL OR T2)
:
G-14




[9_NERSURE
RENT _EXTRR
Crion

EXTRACT _NE
RSUREMENT

{NRGE

[

SET fSE

T I2_NERS
UREAENT _£X
TRRCTION




EXTRACT _MERSUREMENT
STRUCTURE LEGEND

NQOE OROINAL

i0 VALUE CONDITIONAL EXPRESSIONS BND/OR CONMENTS
1 { INAGE _ID=TARGET _I0)

2 (T3_PULCSE)

3 {T1_T2_PULSE]

1 (LOST_PULSE OR RETURNED_PULSE)
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ARKE_LONNR
"

oo

[NAGE_IN_T
RACK

]

FORM_FRANE

P INC_CimrL
cr

srTiasy
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NODE ORDINAL
[0 VALUE

FORM_FRAME
STRUCTURE LEGENDO

CONDITIONAL EXPRESSIONS ANO/OR COMMENTS

- = - - - ————— - ———— -

(NOT OROP_FLAG)

OTHERWISE

(xMUST SUCCEEQ SINCE SELECTEQ ON CRLLING NET=)
(INRGE _JO=CANOIORTE _JMARGE D)




NISSING RE
PULSE :
I
i
|
1
i 1
§
5
ser_Lost . SET_LOST i
i
i
i
;
!

G-19
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MISSING_RETURNS
STRUCTURE LEGEND
NODE OROINRL
10 VALUE CONDITIONRL EXPRESSIONS ANO/OR COMMENTS
1 {T1_T72 _PULSE)
2 (T3 _PULSE)
3 (LOST_PULSE OR RETURNED_PULSE)
4 (RECEIVE _STOR<STOP _TINE]
S OTHERWISE
6 (RECEIVE _STOP<STOP _TIME)
7 OTHERWISE
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SET_DROP

ALLOCATE

N

§ECORD 0RO

IMRGE
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RECQRO _DRQP
STRUCTURE LEGEND
NOOE ORDINAL
1D VRALUE CONDITIONRL EXPRESSIONS AND/OR COMMENTS
) ( IMRGE _IN_TRRCK
» 2 (OROPPED _IMRGE )
i
i
I
i
|
|
i
G-22
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TRW=27332=-6921-026=VOL=1 NL




=

NATIONAL BUREAU OF STANDARDS

MICROCOPY RESOLUTION TEST CHART

WRITELM(PUTPUT, ¢ CAHANDWAVEFERM !, COMAA IN_WAVEF RN ) ;
WRITELN(BYTPLIT, CAMMAND LENERGYZ !, CAMMAND _ENFREY ) s
WRITELN(PUTPUT, 1 S5TART_TIE=", 851401 T{ME)T !
WRITELN(OUTPUT, ' 18§T2',15T7); .




SUN_USAGE

ORIP_PULSE

L2

SUN_RETURN

ACCOUNTED_
FOR

SUN_USAGE

SET_BUNNED

G-23




o A P AN A e

SUM _RETURNS
STRUCTURE LEGEND

10 VALUE CONDITIONAL EXPRESSIONS AND/OR COMMENTS

- - -————— - - = - ——— - - -




SUM_ENERGY

OROP _PULSE

TRALLY RETU
RNS

ARCCOUNTED
FOR

SUM_ENERGY ¢

gET_CUUNTE




TALLY _RETURNS
STRUCTURE LEGEND

CONDITIONAL EXPRESSIONS ANOD/OR COMMENTS

G-26




APPENDIX H

TLS REQUIREMENTS




TS,

ALPHAL ACAMNIWLEDRGE 4
BETAS "BEGIN ENDI",
FORMS S
MESSAGE T ACKNOWLEDGEMFRT,
REFEFRED BY:
R_NET: Cr_RESPONSE,

ALPHAS ASSIGN_KATE,
BETAS
"BEGI N
SELECT FIKST RECAIRD FREM STATE_FILE
SUCH THAT (STATE_1D=ImaGF_ID)}
TRACK_RATF ¢=STATE_NATA;
WRITELN(OUTPUT, ' CLACK_ TIME=' ,CLACK_TIME)S
WRITELN(OUTPUT, " TRACK_RATE=',TRACK_RATE);
ENC; ",
INPUTS
DATA; IMAGE_ID
ETLE: STATE_FILE,
AUTPL TS
DATA: TRACK_RATE,
TRACFD FRAtg
IR IGINATINGLREQUIREFENT S
TLS_DPSPR_PARAGRAPH_3_2_3_D_FUNCTIMHAL_RIQUIREMENTS
ORIGINATINGUREQUIREVENT S
TLS_DPSPR_PARAGRAPH_3_2_d_BR_FUNCTIdHAL_REGUIREMENTS
REFERRED RY1:
R_VFT: CoHTROL_PESCIIKCFS.,

ALPHAL CC_ERRAR_PRNCESSING,
BETAS
"BeCIH
ENDZ",
REFERRFD RY3
R_VET: CC_KESPPRILSE,

ALPHAS COAMPLETE_SUMIARY,
BeTas
"BEGIN
CATA_RECHKD_TYPEI=RADAK_USAGF_PEPOIRT;
EMGAGEMENT _TITHMFISCLACK_ TIME;
WRITELN(AUTPUT, " CILACK_TIME=', CLACK_TIMED)S
WRITELN(OUTPUT, ' DATA_RECIRL_TYPF=',DATA_RECHRD_TYPE);
WRITELN(OUTPUT, " ENGAGE AFNT_TIVME=t g NGAGFARNT _TIME);
ENDS",
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FORMSS

MESSAGE: KRADAR_USACE,
INPUTS:

NDATA; CLECK _TIME

DATA; RaADAR_CLOCK,
BuUTPLTS

DATA: DATA_RECARD_TvYPE

VATA: ENGAGEMENT _TIME,
TRACFD FRreaMg

OPTGINATINGLREQUIREMENT S

TLS_NPPSPR_PARAGRAPH_3_>_§_D_FUNCTIONAL_RIQUIREMENTS,
REFERREU RY:

R_NET: RADAR_SUMMARY

ALPHAY CREATE_STATE_FILE,
BRETAS
"BEGIN
CREATE STATE_FTLE RECIFD}
STATE_TDt=IMAGE _TD3
STATE_DATAg=STATE;
WRITELN(OUTPUT, ! CLICK_TINES', CLACK_TIME)S
WRITELN(HUTPUT, Y STATE _INz',STATE_Ip);
WRITELN(OUTPUT, ' STATE_DATA=' STATE_DATA);
END ",
INPUTSS
DATA: 14AGF _ID
DATAy STATE,
AUTPL TS
FILES STATE_FELE
TRACFD FRAM;
ARIGINATINGREQLIREMENT S
TLS_PPSPP_PARAGRARKH_3_2_4a_R_FUNCTIONAL_REWUTIREMENTS,
REFERRED RYS
R_NETS CINTRIL_RESHURCES,

ALPHAS DRIP_LAST,
BETAg "3FEGTN Ebii"e
GAMMAS "BEGRLN FnD",
DESTROYS?
ENTTTY_CLA&SS: PULsE,
TRACED FRAM:
ARIGINAT NG REQAUIRENENT S
TLS_DPSPR _PARAGRAPH _3_D_d_d_FUNCTIONAL_REQUIREHENTS,
REFERRF D Ry
R_NFT:  CRUTRIL_RESEURCES,

ALPHAS DFOP_PUL SE,

BETAS "BEGIN FND;".

PESTFIYSS
ENTITY_CLASS: PULSE,

TRACED FRQOM3
ORIGINATINGREQUIREFENTS
TLS_DPSPR_PARAGRAPH_3_p_4_A_FUNCTIONAL _REQUIREMENTS
ORPIGINATINGREQNUIREMFNTS
TIS_DPSPR_PARAGRAPH_3_2_6_D_FUNCTIONAL_REGQUIKENENTS,

REFEFRED KY3$ .

L SUBNETS SU“Y_RETURNS

SUBNETS TALLY_PETUFNS,

-+ BEST_AVAILABLE. 0

B A AR




ALPHAS  EMNGAGEMFNT_TnTTTATIAN,
BETA: "3FGIN mMePEISENGAGED ENDB",
AUTPLITS:
DATAY MrDE,
TRACED FRAMg
ARIGINATING_REQUIREMENT S
TLS_DPSRR_PARAGRAPH_3_2_{ _A_FUNCTIONAL_REAQUIKEMENTS,
REFEFRED RY:
RNETs (CC_RESPANSE,

ALPHAS FIND_CONFLICT,
BETA:
"BEGIN
DREP_FLAGSSFALSE?
FAR FACH CPAM“AND RECORL
SUCH THAT (START_TIME>TERF)
Dne E
REGIN
IRAP_FLAGS=TRUE}
DESTRAY CANDIDATE RECORD;
END3
WRITELNCAUTPIT,* CLACK_ TIMES', CLOCK_TIME);
WRITELN(OBUTPUT, ' START_TIME=', START_TIME);
WRITEFLN(MUTPUT, Y TENF=',TERF);
ENDFBREACH
ENDgY
DESCRIPTIAN:
"CAOMPARES TRANSM]T RECEIVE WINOMW OF THE CANDIDATE WITH
THNSE SF THE THEMN_CURRENT COMMAND FAR CoNFLICT, IF
A COMFLICT IS FALND CRAP_FLAG IS SET TRUE,",
INPUTS
DATA: START_TIME
DATA:  TERF,
QUTPLTS S
DATA: ORAP_FLAG,
TRACFD FRAaM:
DECTISIMNG  TRACK_PEKFORMANCE_ALLOCATIAN
BRIGINATINGREAUIREMENT S
‘l S-Dpspp-pARAGn‘pﬂ.5_?_2_B-PERFN”‘ANCE_FEUUIQLPENYS
ARIGINAT[NG_RFAUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_3_E_FUNCTTONAL_RIQUIREMENTS,
REFEKREDN RY:
SUBNETS  FARY_FRAME,

ALPHAG FERM_TY_T2,
BETAL
"BEGIN
TI_T2_TRANSMIT=0,03
CREATE TI1_T2_GATE RECARN;
TI_T2_GATE_0ATA2=0,05
RECETVE_STNPi=TRANSMIT_SYART)
Tl_[Z_XNIYg:i.. )3
CREATE T1_T2_nwTiD3W RECHRN;
TI_To WInl 0a_LATAL20,00
WRITELN(OUTPUT,» CLYCK_TIME=' , CLACK_TIME)}
WRITELN(AUTPUT ! Y‘-“?-YRA'\‘S“IY:',‘1_72_TRANSP-IT);
WRITELN(OUTPUT, Y T1_T2_GATFE _DATA=1,11_T2_GATE_DATA);
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WRITELN(RUTPIIT, ' PECEIVELSTOP ,kECFIVE_STAP);
WRITELN(AYTPUT, Y T1_ T X™ITz', T1_T12_XMIT)}
WRITELNCAUTPUT, " T1_T2_JInDaw_LATAS Y, T1_T2_wltltu«_UATA)}
EXDiE Y,
FORMS S
AFSSAGEs  T1_T2_COMMANE,
InFUTS:
OATA:  TANSAIT_3TART,
AUTPLITS
DATA:  RECETVE_STHP
DATAs  TI1_T2_TRANSMIT

b DATAY  T1_V2_XH4IT
FTLE s TI_T2_GATE
FTLES T1_T2_AINDOW,

SETS:
ERTETY_TYPES | T -T2 Pl SEq
TRACFED FrAM:
ARIGINATINGREQUIRENMENT S
TUS_DPSPR_PARAGRAPH_3_2_2_ C_FUNCTIONAL_REGUIREMENTS
OKIGINGTI UG REQUIREMENT S -
TLS_DPSPR_PARAGRAPKH_3_2_3_E_FUNCTIANAL_RPEQUIREMENTS,
REFERRED RY3
B_NETT  MMET.R,

ALPHAS FORM_T3,
RETAS
"HEGTN
| T3 TRANSUITs20,4:
| CREATE TI_GATE RECIRD;
T3 _GATE_DATAS=",3;
T3 _xXMITe=0, 00
RECETVF_STnPs=TRANSMTT_START
CREATE T3_wInNDOW RFCARECS
TI_ATNDOA_DATAS=U,03
WRITELN(SUTPUT, ' CLACK_TIMES',CLRCK_TIMED)S

WRITELN(AUTPUT, ' T3_TRANS'ITS', T3 _TRANSMIT)Y;
WRITELN(OUTPUT, ' T3_GATE_NDATA=',T3_GATE_DATA);
WRITELN(EUTPUT, » T3 _ X113, T3 _XMIT);
WRITELN(OUTPUT, ' KFECFIVELSTUP=' ,RFCEIVE_STRP);
WRITELNCAUTPLIT, " Y3 _N1WDAN_DATAZY, T3 _WINDOW_DATA);

ENDI"

FORMS S

MESSAGFs T3_CaMmanD,
INPUTS:
! DATAs  TRANSHTIT_START,
oUTPLITS:

DATA; RECETVE_STAp
DATA:  T3_TRANSMIT
DATAS  T3_xHMIT
FILE: T3_GATE
FILEs T3_aTyDgw,
SETSS
ENTITY_TYPED T3_PULSF,
TRACED FRrAM:
IRIGINATING _REQJUIREMENTS
TLS_OPSPR_PARAGRAPH_3_ 2 2 C_FUNCTICNAL_REGUIREMENTS
IRIGINATINGREJUIRENENT S
TLS_DPSPR_PARAGRAPH_3_2_ 3 _E_FUNCTIONAL_REWUIREMENTS,
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REFERRFD Y
R_NET: XHAPT R
ALPHAS  FERM_UPDATE,
BETAS "BEGIN DATA_RECARD_TYPE¢=STATE_HEDATF_REPCRT ENQE",
FORMS? ; %
MEFSSAGE T  STATE_UPDATE, !
AUTPL TS i
DATA:  DATA_RECHRD_TYPF, i
TRACED FRam;
MW IRIHATING REQUIRENENT S 5
TLS_DPSPR_PARAGRAPH_3_2_5_C_FUNCTIANAL_REGUTREMENTS, §
REFEFRID Y i
_JETY RESPINSE_TA_RARAR,

ALPHAS GHOST_DPETER THATIAN,

RETA: ’
"HEGTN ' ;
GHP‘S’_T'!AKF::(R‘AHA‘J_"EASLQFvENT>=1f\.(\.);
WRITELN(BUTPOUT, * CInCx_TIME=", CLecx _TIMED);
WRITELNCOYTPUT, ' HaDAR_MEASURENENTZ Y yRADAR_MEASUREMENT)
WRITELN(OUTRPUT ' GNaST T AAGESY, GRaSTIMAGE) S 3
ENDS " i
INPUTS:
DATA: RADAR_MEASURFMENT,
dyUTPLITS S

DATA; GHAST_IMAGE,
TRACEC FROM:
DECISICNG TRACK_PERKFARMANCE_ALLACATION
ORIGINATINGREJUIREMENT S
TUS_NPSPR_PARAGRAPH_3 _p_2 B_FUNCTTANAL_RFQUIREMENTS
ORIGINATING_REJUIREMENT S
TLS_OFSPR_PARAGRAPH_3 2 2 B_PERFARMANCE_REGUIREMENTS
ARIGIMNATING REJUIREMENT S
TLUS_UPSPR_FARAGRAPY_3 > 3 _C_FUNCTIAONAL_REQUIKEMENTS
ORIGINATINWGREIUIREVMENT S
TLS_DPSPR_PARAGRAPH_3_2_3_G_FUNCTIONAL_REGUIREMENTS
OFIGINATING REAJIRENMENT S
TILS_DPSPR_PARAGRAPH_3_2_&_B_
REFERRFD RY3
R_VET: RESPANGE_TA_RANER,

FUNFTTONAL_REQUIREMENTS

ALPHAS GHIST_TERMINATION,
BETA:

"REGIN CREATE TERMINATAR RECHRDG
HO_IDSSIMAGE 1D}
REASHN_FAR_DKAP{=GHISTS
DRHP_REASANI=GHMST;

TIME_OF _NRAPssCLNCK_TIVES
CATA_RECARC_TYPE:=TRACK_TERMINATIAN KEPART}

DROP_TIME $=CLACK_TIMF ENC3",  ©

FOR4S S 1

MESSAGE Y  TRACK_TERMINATIAN, 1]
INPUTS i

DATA;  CLACK_TIME

DATAg IMAGE_LD,
QuUTPLTS

DATA: DATA_RECAORD_TVPF
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DATA:  HI_LD
DATA:  REASTNFAR_DROP
DATA: TIMEAF_DRAp
FILE TERHTINMATAR,
TRACED FRAM:
RIGINATINGREQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_p_2_B_FUNCTIANAL_REGUIREMENTS
ARIGINATINGREQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_3_C_FUNCTIANAL_REAUIREMENTS
ORIGINATINGIREQUIREMENT S
TUS_OPSPR_PARAGRAPH_3_2_S.BFUNCTINNAL_REQUIREHENTS,
REFEFRFD RY3s
R_VET: RESFINSE_ 3_RADAR,

ALPHAL INITIALIZE_SKFN_R,
BETAS
"BEGIN
TEOF ¢SCLACK_TIMNE+FRAME_RATF;
ISTssCLOCK_TIME;
WRITELN(OUTPUT, ! CLACK_TIME=',CLGCY_TIME)S
WRITELN(OUTPUT, ! FRAVE _RATE=' FRAME RATE);
WRITELN(AUTPUT, ' TEaFz!,TFAHE);
WRITELN(OUTPUT, v TaT7=',IST);
ENDS ",
DESCRIPTIAN:
"CHMPUTES THE TIME ®F THE END AF THE CURKENT FRAME,",
INPIUTS S
DATA: CLACK_TIME
DATA FRAE_RATE,
BUTPLTSS
DATA; 187
DATA: TENF,
TRACED FRA';
ORIGINATING REAUIREMENT S
TLS_DPSPR_PARAGRAPH_3 2 _2_A_FUNCTIANAL_REGUIREMENTS
ORIGINATING REGUIREMENT S
TLS_DPSPE_PARAGRAFH_3 2 _2 _R_FUNCTISMNAL_REGUIREMENTS
ORIGIMNATING_RFQUIREMENT S
TLS_DPGPR_PARAGRAPH_3_2_2_C_FUNCTIANAL_REGUTREMENTS
ORIGINATING_REQUIRENMFNTS
TLS_DPSPR_PARAGRAPH_ 3 _2_2 D_FUNCTIOHAL_REQUIREMENTS
GRIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPKH_3_2_2_E_FUNCTIGNAL_REQUIREMENTS
IRIGINATING_REQUIREIFNTS
TLS_DPSPR_PARAGRAPH_3_2_3_P_FUNCTIOVAL_REQUIREMENTS
ORIGINATINGREQUIRENFNTYS
TLS_DPSPK_PARAGRAPH_3_2_3_E_FUNCTIONAL_REGUIREMENTS,
REFERRED BY:
RVETE  SKED_K,

ALPHAL LOA_ELEVATIAN_DETFRMINATION,
BETAS
"BEGIN
LIAELEVATTANIS(CLOCK_TIMFopNTRY_TIME>ELFVATION_LINIT)S
CURRENT_STATE s=CURRENT_STATE S
WRITELN(OUTPUT, ' CLOCKLTIME=",CLack_TIME)}
WRITELNC(AUTPUT, ' AW _ELEVATIONS',| 8K _FLEVATIAN);
WRITELN(OUTPUT, " ENTRY_TIME=', ENTRY_TIME) S
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WRITELN(OUTPUT, ' b e VATTAN_LIMIT g LEVATTION _LTHTT);
EADG ",
INPUTS S
DAT&s  CURKEWT_STATF
NATAs  FLEVATIAN_LIMTT
CATAY  ENTRY_TIME,
autePuTse
DATAs Loa_FLEVATTION,
TRACED FRAM3
ARIGIMATING_REJUIREMENT S
YLS_Doﬁpk_FARAGkAPH-S_P_E_C_FUNcTTnhA[_RfquRErfnts

> ARIGINATT G _REQUIREMENT S ,

' TUS_DPSPic _PARAGRAPH_3_2_2_D_FHUNETIONAL_REAUIREMENTS
ARIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPH_3 2 3_G_FUNCTIANAL_REQUIREMENTS
ARIGINSTING REQUIREMENT !
TLS_NPSPR_FARAGRAPH_3_3_S_B_FUNCTIANAL_REGUIREMENTS,

REFERKED 3Y3
R_NET: RESPANSE_Ta_RADAR,

ALPHAS LEW_TERMINATION,
BETA:
"REGIN CREATE TFRMIMATAR RECPRDS
FO_IDS=IMAGE_IM}
REASONFPR_DRAP | fw;
[ROP_REASONE=| £l
TIME_OF _FTROPE=CLACK_TIMES
CATA_RECERP_TYPE 3=TRACK _TERMINATIAN_REPIRT;
CROP_TIME §=CLNCK_TIWE FND",
FARMS
MESSAGE:  TRACK_TERFMINATIAN,
INPUTSS
RATA: CLACK_TIME
DATA: I“anF_ID,
AUTPLTS S
DATA; DATA_RECHRD_TYPF
DATAS: HS3_ID
DATA REASAN_FAR_DKEBP
DATA;  T[“E_AF_DRHP
FILE: TERMTVATAR,
TRACED FRAMS
IRIGINATINGRFQUIREMENT !
TLS_DVWSFR_PARAGRAPKH_3_2_2_C_FUNCTINNAL_REQUIREMENTS
ORIGINATING_REQUIREMFNTS
TLS_OFSPR_PARAGKAPK_3_2_2_D_FUNCTIAMNAL_REGUIREMENTS
ORIGIMATINGLRFAUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_5_B_FUNCTIYMAL_REQUIREMENTS,
REFERREND RY3
R_NETs PESPANSE_TO_RADAR,

ALPHAS MAKE_ALLACAYINI,
BETAL
"VAR J'Jpl)FLTA_TI“tngAL,
BEGIN
CEL TA_TIME e=CLOACK_TIMF=LAST_ALLACATE?
WRITELN(OUTPUT, ! CLUCK_TIME=',CLAFK_TIME)S
WRITELN(CBUTPUT, " DELTA_TIME="',CELTA_TIME)}

WRITELM(OUTPUT, " LAST_ALLOCATESY, LAST_ALLOCATE);
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WRITELMN(AUIPUT, Y EOERGYS' JENFRE()
LAST_ALLRCATE §SCLUCK_TIME;
WRITELMCAUTPUT, " | AST_ALLICATESY,)| 8" AL'ACATE);
IF ENERGY > 0,0 THEN
FEGIN
FARRGY ssFuERGY/DELTA_T1 F3
WRITELN (BUTPUT, ' FribrGYS ' yENFRGY);
Jiz0,03
FI9% FACH STATE_FILE kfCaRD
nA
§ Jisis Ty S
WRITELNC(OUTPUT,Y I=2Y,0);
ENDEHKEACHS
TE 3 > @08 THEN
REGIM '
Vezf ibmGY/
WRITELN(OBUTRUT, ' v=',Vv);
END
ELSE
END
ELSE
Vi=TRACK_PATF;
WRITELNCOUTPUT," v='y, V), ;
FQR FACH STATE _FILE RECawnp
ol
STATE_DATL:=Vi
WRITELN(AUTPUT,' STATE_NATAS',STATF_CATA);
ENPFORFACH:S
WRITELN(OUTPLT, ' STATE_DATA=!' STATE_DATA);
ENDZ ",

INPUTSS
DATA: CLICK_TIME
DATA:  FNEPGY
DATA: LAST_ALLACATE
FILEs STATE_FILE,

BUTPLITS S
DATA: FAFKGY
DATA; LAST_ALLOCATE
DATA: STATE_DATA,

TRACED FRAm:
ORIGINATINGREQUIREMENT S
TLS_OPSPR_FARAGRAPH_3_2_3_0O_FUNCTIAMAL_REQUIREMENTS
ORIGINATI N GLREQUIRENENTS
TLS_DOPSPR_FARAGRAPH_3_2_d4_B_FINCTIONAL _REGUIKEMENTS,

REFERRED BY:

R_VET: COMTROL_RESCURCES,

ALPHAS MAKE_CHMITAND,
RETAS
"BEGIN
CRFATE CAMMAND RECORD;
COMMAND _TMAGE_TD$=CANDIDATE_TMAGE_TD#
COMMAND _WAVEFORMISCANDINATE _wWAVEFORM}
COMMAND _FHEKRGYS=CANDIDATE _ENERGY
START_TIMEg=IST;
ISTISISTHNFLTAT;
WRITELNCEUTPUT, ! CLICK TIME=',CLACK_TIME)?}
WRITELN(BUTPUT, " CrMMaAlD _IMAGE_TRa',COMMAND_IMAGF_I0);
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WRITEFLN(RUTPLIT,
WRITELN(BYTPLT,
WRITELN(RYUTRPUT,
WRITELN(BUTPUT,
ENDS",
IMPYTS Y

NDATA:
VDATA;

DATA

JATA;
DATA

AUTPUTS?

COAMMAND _NAVEF®RM=Y ,COMNMAAID_WAVEFARNM);
CAMMAND _ENERGYZ ! ,CONMAND_FNFERGY ) ;
START_TIME=',SYART_TIME);

1ST=',IS7);

CANPTOATE_ENERGY
CAMODIDATE _IMAGE _TD
CAMDIDATE _WAVEFRRWM
NELTAT

ST,

| DATA; CAaMMAND_ENERGY

k CATAp  CAsAND_IMAGE _TD
DATAs  COAtMAND _WwAVEF 4P
QATAs  IST ’
DATA START_T [ME,

TRACED FRrev:
IRIGINATIHGPEOUTKEMENT S
TLS_DPSPR_FARAGRAPH_3 2 _3_D_FUdcTIAonAl _KEGUIREMENTS
ARIGINATIVG_HRFIUIRENMENT S
TLS_DPSPR_PARAGRAFKH_$_2_3_E_FUNCTIRH AL_RFQUIREMENTS,
REFERRED AY:
SUBNET: FRRU_FRAME,

ALPHA: PICK _CANDTDATES,

BETAS
"HEGIN

CREATE CANDINATE RECHRE;

CANDIDATE _THAGF _108=TMAGF_TD3

IF WAVEFORM=T] THEN
PRIARITY:=1,0

ELSE

IF NAVF'FH‘)lq:Ta rHEh
ppl”RI‘Y::e.l)

ELSE

PRIARITYs=3,u¢
CAMDINATE _WAVEFARAIZWAVEEBRM;
SELECT FIRST FFECARD FRO® wAVEFRRM_TAKLE
SUCH THAT wf NAMESIWAVFFRRN)
IF NOT RECORD_FIUND THEN
CANDIDATE_ENERGYI=0 0
ELSE
CANDIDATE _FHNERGYS=WF_CHAFACTFRISTICSS
WRITELN(BUTPUT, ! CLACK_TIMES', CLACK_TIME)S
WRITELN(OUTPUT, ! LAST_PULSE="',LAST_PULSE)

WRITELN(RUTPUT,
WRITELN(OUTPUT,

WRITELN(OUTPUT,
WRITELN(CEUTPUT,
WRITELN(BUTPUT,

TEak=', TERF);
TRACK_RATE=' TRACK_KATE)}

WAVEFORM=Y ,WAVEFOKRN);
FRIARITY=!,PRINRTTY);
CANDIDATE WAVEFARMz' ,CANDIDATE _WAVEFiRM);

'
[
'
'
WRITELN(OUTPUT, ! CAH“I“ATE_I“A(E_IF;',CANDIhAIF_YMAGE_ID)i
'
'
'
'

WRITELN(EUTPUT,
ENDI",
DESCKIPTIGNG
"EACH IMAGE_IN_TRACK:- wHICH MIGHT GEMERATE A MESSAGE THIS
FPAME a8 ITS TRANSMIT AND RECEIVE STARY AND STOP TIMES
EXTPACTED, ITS gMERGY DEMAND DETFRMINED AND ITS
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PRIGRITY ESTAGLISHFD,",
ENTEREDLRY: "M RICHTER"™,

INFUTS
DATA: IHMAGE _TD
DATAY  WAVEFOIRM »

(#INSTANCKES 9F ENTITY_vYRE IMAGE_IN_TRACK®)
FILE: wAVEFAR4_TAQGLE,

AUTPUTS S ,
DATA: CATUIDATE_FERGY i
DATA:  CARNUTODATE_THAGE_In :
DATA; CAMLIIDATE _WAVEFMFRWY
DATAy PRINARITY,

TRACED FRa; )

NECTISINNGg SthHRﬂNcus_vS_aSYNcHwﬁHﬁUS_TfAck
IRTGINATING_RENUTIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_3_F_FUMCTIOMNAL_REGUIRENENTS,

REFERRFD QY

RONETS SKRER_R

R S ey AR T e 5 Y T S e e i

ALPHAS PTICK_CRAMMALI,
BETAY
"BEGIN
TRANSMIT _STARTE=START_TIMF:
RADAR_TYDE 8=CRMAAND_wAVEFARM;
RR_ORDER_INC SRR _SRNER_INC 413
RR_OFOER_INgsRR_ARDEF_10¢;
PULSF_TYPE 3=CONAAND_WAVFFARM}
TARGET_I0s=COMAAND_IMACE_10;
PULSE_TDesRK_MRDER_INCS
XMIT_START3=START _TIME;
DESTRAY CEMMAND RECHRDS
WRITELN(CUTPUT,t CLOCK_TIMES', ClAacKk_TIME); j
WRITELN(AUTPUT, ' TLANSMIT _START=! , TRANSMIT_START); !
WRITELN(OUTPUT, ' RADAKR_TYPES! kaDAR_TYPE);
WRITELN(OUTPUT, v RR_MKRNER_I0C=z',Re_MRDER_INC)}
WRITELN(OUTPUT,r pr_ARDER_TD=1 ,Rr_BRNDER_T0);
'
1
L)
'

WRITELN(SUTPUT, ' PULSE_TYPE=',PULSE_TYPE);

WRITELN(AUTPUT, v TAKGET _To=', TAKGFT_ID);

WRITELN(RUTPUT, ' FULSE_TD=',PyLSE_ID);

WRITELN(RUTPUT, ¢ XNIT_START=! , x41T_sTART); !

ENDS" |
DkSCPIéTIﬂN: "PICK_COMMARD SELECTS NEXT CAOMMAND "™,
CREATES?
EMTITY_CLASSE PULSE,
INPUTS

DATA: RR_NRDER_IDC
DATA: START_TIHE
DATA;  XMIT_START
FILE: CcoMvadn,
OUTPLTS S
DATA: PULSE_TD
DATA: PULSF_TYPL
DATA; RAUAP_TYPE
DATAT  RR_ARDER_ID
DATAy PR_NROER_IDC
DATAY  TARGFT_ID -
DATAS  TRANSMIT_STAKT
DATAY XMIT_START,
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TRACED FRAaM;
BRIGINATING_REQUIRENMENT S
TLS_DPSPR_PARAGRAPH_3 2 3 _D_FUUCTIONAL_REGUIREMENTS
ORIGINATING REJUIRENMENT:
TLS_UPSPR_PARAGRAPH_3_p_3_E_FUNCTIIMNAL_REGUIREMENTS,
REFERRED Ry
R_NET: xM)T_R,

ALPMAS  REDIN_DETERMINATIAN,
RETA:
"HEGIN
RECUMDANT_THAGE s ((REDULNDANT_IMAGE) R
(STATE=CIHRKRENT_STATF));
CLACK TIMF=" ,CLACK_TIME)}

WRITELNC(EUTPLIT,'
WRITELN(OUTPUT, ' CHRRENT_STATES',cURRENT_STATE);
WRITELNCOUTPUT, ! STATES',STATE);
WRITELN(OUTPUT, * KEDUNUANT _IMAGE= 't ,REDUNDANT_IMAGE) )
ENDZ ",
INFUTS:
DATA; CIRRENT_STATE
DATA: STATE,
BUTPLTS S
DATA:  REDUNDANT_THAGE,
TRACFD FRrRA4:
DECTSION: TRACK_PERFRRMANCE_ALLICATIAN
IRTGINATINGREJUIREMENT S
TLS_DPSPR_PARAGRAPK_3_2_2 _A_FUNCTIONAL_RFGULIREMENTS
RIGINMATING REAUIREMENT S
TLS_DPSPR_PARAGRAPH_3_»_ o R_PERFOPMANCE _KEGUIREMENTS
IRIGIMATING_REDUIREMENTS
TLS_DPSPR_PARAGRAPKH_3 2> 3 _B_FUNCTIAOMAL_REQUIREMENTS
AR IGINATIHGURFAUIREMENTS
TIS_DPSPR_PARAGRAFPH_3_2_3_G_FUNCTIANAL_RFQUIREMENTS
NFIGINATING_REQUIREMENTS
TLS_DPSPR_PARAGRAPH_3 > 6 B_FUNCTIAWAL_REGUIREMENTS,
REFEPRED RBYS
RNETt RESPANSE_TH_RANAR,

ALPHAS REDQUN_TEPMInATIAN,
BETA:
"HBEGTIN
CREATE TEFMINATSR RECHFD;
Ke_InssImMane_IN;
TINE_OF_NDFRPFReaCLACK_TIMES
DROP_TIMEssCLOCK_TIME;
REASHN_F~FR_LRAP§=REDINI ANT;
CRAP_RFASANgzkEDUIDANT;
DATA-QECHFH_YVPE::THACK_TFRNINATINN_PFPHR];
WRITELN(RUTPUT, * (L8CK_TIME=',CLACK_TIME);
WRITELN(AUTPUT, " HA_TD=',HA_TD);
WRITELN(OUTPUT,* Ti4E_AF _DROP2!, TIME_BF_NRAP);
WRITELMN(OUTPUT, ! pan_TIﬂgz',Dknp_TIME);
WRITELN(OUTPUT, ' FFASHN_FHR_DROEP=z' ,REASON_FAR_IRYP)}
WRITELN(OUTPUT, ' URAP_PEASHNZY,DRAP_REASAN);
WRITELN(CUTPUT, ' ATA_RECIRO_TYPEz!',DATA_RECARD_TYPL)
ENDS ",
FARMS S
MESSAGLS TRACK_TERMINATIAN,
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INPUTS:
DATAY CLOACK_TIME
VATA: THAGE_ID,
aUTPLTS:
DATA; DATA_RECERD_TYPE
DATA; wHA_IO
DATA REASAN_FER_DRAP
DATAy TIME_NF_DRAP
FILE: TERMIMATAR,
TRACED FRAM:
SRIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPK_3_2_2_ A_FUNCTIANAL_REGUIREMENTS
ORIGIMATING REQUIREMENT S
TLS_DPSPR_FPARAGRAPH_3_2_3_B_FUNCTINNAL_KEQUIREMENTS
BRIGINATING REQUIREMENTS
TLS_DPSPR_PARAGKAPH_3_2_5_R_FUNCTIONAL_RLWUIREMENTS,
REFERRFD HY:
R_NET: RESPYNSE_TA_RADAR,

ALPHASY REMEMRER_STAF,
BETAS
"BEGIN
STAP_TIMEs=RECEIVE_STak;
WRITELN(OUTPUT, ' CLACK_TIME=',CLACK_TIME);
WRITELN(SUTPUT, Y STAP_TIMES',STAF_TIME)}
ENDS",

INPUTS
OATA; RECEIVE_STHP,

suTPUTS:

DATA STAP_TINF,

TRACED FraMg
ORIGINATING_REQUIRENMENTY
TLS_DPSPR_FARAGRAPH_3_2_3_ F_FUICTIONAL_RERUIREMENTS,

REFERRED BY:

R_NET: KESPANSE_TA_RANAR,

ALPHAL RF_FRROR_PRITESSING,
BETA$ "BEGIN ENUI "4
REFERRED RY}
RNETS  RESPOHSE_TA_RANAR,

ALPHAT SELFCTY_CAMMAND
RETA: "R3EGTi SFLFCT FIRST RFCARD FRaM CHMMAND ENDGM,
INPUTS
FILEs COMMAND,
aUTPUTS S
DATA; RECARD_FAUND,
TRACED FRAaMg
ORIGIMATING_REQUIREMENT S
TUS_OPSPR_PARAGRAPH_3_2_3_O_FUNCTIANAL_REQUIREMENTS
ORIGINATINGLRENUIREMENT ‘
TLS_DPSPR_PARAGRAPH_3_2_3_E_FUNCTTIAONAL_RFQUIREMENTS,
REFERRED RY:
RLVETY XMIT_R,

ALPHAY  SET_CMUNTED,
BETAS
"REGIN
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ACCAUNTED_Fak g=CRUNTEDS
WRITELN(OUTPUT, CILACK_TIVE=', CLACK_TIME))
WRITELNCOUTRPUT,* ACCAYNTED_FARS!' ,ACCAUNTED_FBR);
ENDSE"
AUTPL'TS:
JATA:
TRACED FRAaMg
ARIGT AT NG REQUIREMENT S
TL3_NPSPR_PARAGRAPH_3 »2_4_A
REFERRED BY3Q
SIHANETS

ACCAUNTEPR_Fak,

FUNCTIAMNAL_REWUIREMENTS,

TALLY_KETURNS,

ALPHAS SET_DRnp,
8 RETA; "3EGTIM
DESCKRIPTINN:
SETS:
EMTITY_TYRES
TRACED FRAM:
BEIGINATINGREQUIRENMENT S
TUS_PSPR_PARAGRAPH_ 3 _o_6_R_FUICTIANAL_REGUIREMENTS,
REFERRE D) HY:
SURNET:

ENEE "

"SETS TYPE FAR IMAGE TY bt DRAPPED",

uPantu_yvAﬁﬁ.

RECIORD_DRAF,

, ALPHAL SET_LAST,
, BETA
YREGIN

WRITELN(AUTPUT, Y CLaCk _TIMES', CLrcK_TIME)S
WRITELN(AUTPUT, ' LAST_PULSE=' ,LASY_PULSED)S
WRITELN(EUTPUT,* START_TIMES! START_TIME)S

LAST_PULSEg:STAQY_TIME;

DESTRIY CANDIDATE RECARD;
WRITELN(OUTPUT, ' LAST_PULSE=',LAST_PULSE);

ENDI",
INPUTSS
DATAs |LAST_PULSE
DATAY START_T[!E,
NUTPLTS:
D8TAg  LAST_PULSE,

TRACFD FrAM:
ARIGINATING_REQUIRENMENT S
TLS_NPSPR_PARAGRAPH_3_2_ 3 _D_FUJCTIAMAL_RFQUIREMENTS,

REFERRFD RYt
SURMNET: FOERY_FRAMg,

ALPHAS SET_LAST,
BeETA: "HEGIM
DESCRIFTIANS
INPUTS

ENDS "o
"RECIKDS LASS nF PULSE wHEN OVERPUE,",

DATAS
DATAyg
DATA:
DATA:
SETS?:

ENTITY_TYPE:
REFERRED BY:
SUAMETY

ALPHAY

TI_T2_*INDRW_DATA
4 e
T3_wINOAW_DATA
TI_XMIT,

LAST_FuLsE

MISSING_RETURMS

SET_PULSE,

H-14




BETA: "HEGIN ENDI",
DESCFIPTIBON: “RECHRDS VaAlLID, CPRRELATER RETURM,",
SETSS
ENTITY_TYPES RETURNED_PULSE,
TRACFD FR@AaM;
ARIGINATINGREQUIRENMENT S
TLS_DPSPR_PARACKAPH_ 3 _2_5_C_FUNCTIAMAL_REQUTIREMENTS,
REFERRED AY?
SURNET S EXTRACT_MPASUREMENT,

ALPhRAS SET_SUMMED,
RETAS
"BEGIN
ACCAUNTED_FEhgsSUMMED;
WRITELN (8UTPUT, ' cLACK _TIMES ,CLRCK_TIME);
WRITELN (aUTPUT, ' ACCOUNTED_Fak=1,ACCOUNTER_FAR))
END; ",
AUTPLTS
DATA ACCRUNTER _Fak,
TRACED FRAMg
ORIGINATINGREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_ 2 4 _A_FUNCTIINAL_REAUIREMENTS
ORIGINATING REOUIRENENT S
TUS_DPSPK_PARAGRAPH_3_2_§_D_F!I"ICTIAMNAL_REGUIREMENTS,
REFEFRED hY3
SUANET:  SUM_RETURNS,

ALPHAL STAFTER,

ARTIFICTIALTITYs ARTIFICIAL,

BETA:

"BEGIN CREATE WAVEFORM_TAR|LFE wECORDG

NF_NAML::Tlt

NF _CHARACTERISTICS:=1,07
CREATF wAVEFARM_TAR|F RECHRD;
WF_NAME $=T23
WF_CHARACTERISTICSt=2,.,07
CREATF wWAVEFARM_TAR|F RECARD}
AF _NAMEE=T3;

AF _CHAKACTERISTICSs=3,¢

ENDS ",

DESCRIPTINNG "THIS ELEMENT TNITIALIZFS wAVEFORM_TABLE",

BUTPLTSS
FILFS WAVEFIRM_TAKLF,

TRACFD FRAMg
ORIGINATING_REQUIREMENTS
TLS_OPSPR_PARAGRAPH_3_p_{_A_FUICTIAONAL_REQUIREMENTS,

REFERRED HY:

R_NVETY CC_RESPHNSE,

ALPHASY SUM_ENERGY,
RETA:
"BEGIN
SELECT FIRST RFCHORD FROM wAVEFORM_TARLE
SUCH THAT (wF_NAPh:ptlss_TvPF);
IF RECAPN_FAIIID THEN
ENERGY sSENERGY +wf _CHARACTERISTICS?
WRITELN(OUTPUT, ' CLOCK_ TI4F=' CLoCK_TIME))
WRITELN(RUTPUT, ' PULSE_TYPE=' PULSF_TYPE)S
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WRITELN(AUTPUT, " FNERGYS' ,ENERGY )
ENDS ",
INPUTS?
DATAS  FFRAY
DATA;  PULSE_TYPE
FILF3 WAVEFAIRY_TARLE,
auUTPLTS:
DATA:  EFHUERGY,

TRACED FRuMmyg
ORIGINATING_REAUIREVMENT S
TLS_PSPR_PARAGRAPH_3 2 4 _A_FUNCTIUNAL_REQUIREMENTS,

REFERRED RY: .
SUANET:  TaLLY_RETuURMS,

ALPHAS SUM_ISAGE,
BETA
"BEGIN
SELECT FIKST RECARD FROM wAVFFORM_TARLE
SUCH THAT (aF _NAMF=pPLLSF_TYPE )}
RESOURCES:=RFSAURCES+wF _CHARACTERISTICS;
WRITELNCOUTPUT, ' CLOCK_TIYE=',CLACK_TIME);
WRITELN(OUTPUT, v P SE_TYPES! FULSE_TYPE);
WRITELN(OUTPUT, ! RESAURCESS'  RESRIIKCES);
i"\[‘,".
OUTPUTSS
DaTAy RESAURCES,
TRACED FRAM:
SRIGINATINGREQUIREMENTS
TLS_OPSPR_PARAGRAPH_3_2_u_A_FUNCTIOMAL_REBUIREMENTS
IRIGINATING_REQUIREMENTS
TLS_DPSPH_PARAGRAPH_3_2_S_D_FUNCTTONAL_REFRUIREMENTS,
REFERRED RY$
SUINETE SuM_RETURNS,

ALPHASY  TERM_ENGAGEMENT
RETA3 "HEGIN MNODF§=STANpEY FAp3",
AYTPUTS
DATA: MSDE,
REFERPRED FYs:
R_VET: (C_RESPANSE,

ALPHAL TERM_TRACK,
RETAS
"BEGIN CFREATE TERMINATAR RECOHKRC; ORPOP_TIMES=CLOCK_TIME?
CROP_REASON;=CC_COAMHAND_TA_DRNP; REASAN_FAR_DRBPI=DROP_REASON;
TIME_OF_DROP3=LRHP_TIMF;
CATA_RECARD_TYPE:=TRACK_TERMINATIAN_REPORT END3 ",
FARMS
MESSAGE: TRACK_TERMINATION,
INPUTS S
DATAs CLNCK_TIME
DATA; DRAP_REASON
DATAs DRAP_TIME,
aUTPLTS:
DATA: DATA_RECARD_TYPF
DATAS REASOH_FAR_DRPP
DATA:  TIME_NF_PRAP
FILE: TERMINATAR,
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TRACED FRrEM:
IIGINATINGLRFAUIREMENT S
TLS_PPSPK_PARAGRAPH_3_2_2 E_FUICTIANAL_REQUIREMENTS
ORIGINATINGLREQUIREFENT S
TLS_DOPSPR_PARAGRAPK_3_ 2 _3_G_FUNCTIANAL_RFGUIREMENTS
ARIGINATTINGREDUIREMENT S
TLS_OPSPR_PARAGRAPKH_3 2 5 _B_FUNCTIBMAL_REQUIREMENTS,
REFERRFO RY3
R_YET: CC_RESPANSE,

ALPHAS TRACK_INITIATE,
BETAS
"BEGT'V
TIME_OF _THNITTIATIONGSCLOCK_TIMES
IMAGF _ID3=HA_I0}
STATE e=INITIAL_STATE:
COVARTANCE s=THTITIAL_CAVARTANCES
TRACK_RATE $320,03:
WAVEFIRMe=TY
DATA_QECHPD_TYVE::THAch_INITIATIH4_REPHRT;
ENTRY_TIME ssCLACK_TIMES
WRITELN(OUTPUT, " CLACK_TIME=S' , CLACK_TIME)
WRITELN(OUTPUT, 0 TINE_AF_ INITIATIANZ'  TIME_AF_THTTIATION);
WRITELN(RUTPUT, ' IManE_I10D=',IMAGE_I();
WRITELN(OUTPUT,t STATES',STATE);
WRITELN(BUTPUT, ' CAVARTANCES',(AVARTANCE)
!
'
'
1

WRITELN(OUTPUT, ' TRACK_RATE=',TRACK_RATE)}
WRITELNCOUTPUT, ' wAVFFORYZ! , WAVEFARM)
WRITELNCAUTPUT, UATA_QECﬁRD_TYPE:',ﬁATA_REcﬁQD_TVVE)i
WRITELN(BUTPUT, ' ENTRY_TidE=! ENTRY_TIME)}
ENDZ ",
CREATES:
ENTITY_CLASS: TMAGE,
FORMS S
MESSAGEY [RACK_INITIATYINN,
INPYTSS
PBATA: CLUCK_VIME
DATA: r‘(’_lp
DATA; INTTTAL _CAVARTANCE
DATA: IMITIAL_STATE,
AUTPLITS S
DATA; COVARIANCE
DATA: DATA_RFCORD_TYPE
DATA: FNIRY_TIME
DATAg  IMAGF_TD
DATA: STATE
DATA:  TIMEOF _INITIATION
DATA; TRACK_WATE
DATAY  WAVEFOIRM,
SETS?
ENTITY_TYPES [MAGE_IN_TRACK,
TRACED FRfiMg
BRIGINATING REQUIREMENTS
TLS_DFSPR_PARAGRAPH_3_p_ 1 _A_FUNCTIONAL_KEGUIREMENTS
ORIGINATINGREQUIKEMENT S
TLS_DPSPR_PARAGRAPH_§_2_S_A_FUNCTIONAL _REQUIRKEMENTS,
REFEFRED HY?
R_NETS CC_RESPANSE,
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ALPHAS TI_T2_MEASUREMEMT_EXTRACTIAN,
RETA:
”Hf[v’k‘
VAL ID_FETURMISTRIES
RATAR_MEASURFENT 3aTY_T2 prECETIVES
WRITELNCOUTRPUT,* CLnCR _TIMES', ek _TIMED
WRTTELN(RUTPUT, ' VAL TO_RETURNZY , val ID_KETuURN)]
WRITELN(RUTPUT, " KADAK _HEASUPEMENTS ', RADAR_MHASUREMENT)
EMDE "
Iblpl_lTS=
QATAY TY1_Te_RECEIVE
FILeEs T _Td DATa,
ALUTPL TS
DATA:  PADAS_YEASUREMEMT
DATA:  VALID_RETURN,
TRACEVD FFRAaMS
ORIGINATING RELIREMENTS
TUS_DPSPR_FARAGRAPK 3 2 3 _A_FUICTIANAL_REGLIKErENTS
O [GTCATIHGIRFQUIRENENT S
TLS_PPSPR_PARAGRAPH_3_2_&_C_FUNCTIOMAL _KEGUIREMENTS,
REFERRED FYg
SUANETS BEXTRACT_MEASUREMENT,

ALPHAS T3_MEASHKEMFNT _EXTRACTIAY,
BETA:
"BEGIN
VAL IP_RETHRN=ADD (TRUNC(TI_KFRCEIVE+0,41)))
RADAR_MEASIIRENE ITg=T3_KECE TVF;
WRITELN(GUTPUT,* CLACK_TI'E=",CLAcA_TIVE) S
WRITELN(OUTPUT, ' T3 RECEIVES', T3 _QhCFIVE);
WRITELN(RUTPUT, v Va T{ _RETURNa? , vaLID_RETURN) S
WRITELN(AUTPUT, ' FADAR_MEASURENFNTS Y RADAR_MEASUREMENT) )
ENDZ",
INPUTS
DATAS | TR RECELVE
FILEY T3 _BATAG
AUTPLITS:
DATA;  KADAR_MEASUREMENT
DATA:  VALID_PETURN,
TRACED FRAaM:
ORIGINATINGRENUIRFMENTS
TIS_DPSPR_PARAGRAPH_3_2_3_A_FINCTISNAL_KEQUIRENENTS
BRIGIMATTNGLRENUTIREMENTS
TLS_NPSPR_PARAGRAPKH_3_2_S_C_FUICTIBNAL_RFQUIREMENTS,
REFEFRED RY
SUSNETE EXTRACT_MEASUREMENT,

ALPHAS UFDATE_KALAR_CLOCK,
RETAS
"REGIM
RA)AV_F["CK::QADAQ_[Lﬂ(k_TI”E
ENDG",
INPUTS
DATAg RADAR_CLACK _TIME,
AUTPLITS S .
DATA:  wRADAR_CLACK,
REFEFRED RYR
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R_4ET2

x.‘-“l: ‘\”\‘-Tl"l:j(.

ALPMA UFRATE _STATE,

RETA:
"REGT

IF AAVFENEM=TY| THE®MN
AAVEFAkMa=T 2

Bl QE

IF sAVEFaPH
AAVFE AFM

|

se I

Te THE™N
=5

MAVFFARPM ST

He_ilhe=1t

Aﬂt_lﬂ;

S]ﬁTf::pA|fw_v‘AﬁLH&“&hT;
Cu&R}J\_sTATF::STATt:
COVARTANCE3=CLRCK _TIME S

WRITELNC(RUTRUT,!

WRITFLNCEUTRUIT, !

WRITELN(OLITRLIT, !

WRITELN(AUTRIIT,

WRITELN(EUTPULT !

WRITELN(OUTRIIT,
END",
INPUT S

OATA:

JATA:

DATAg

DATA:

DATA;
#auUTPULTS

JATAg

NDATAg

JATA

DATA

NDATA

CLACKR TIME=" ;CLOCK TIMED:

PAVEF "R W AVEF R )}
Ma_Tnstenf_1In);

STATE=',STATE);

ClinrENT STATES !, CLRKENT_STATE);
CIvarTANCES' ,(PVARTANCE) S

CLMCK_ TIME
COVARTAICE
THECE 1D
RAGAR_MEASUREMENT
VAVEF O,

(9vARTANCE
FURRENT _STATE
H;Q-lf\

STATE

WAVEF 'Q‘f.

TRACED FRY4g

VEGTSH

frg  TRACK_PERFARMANCF_ALLBCATICN

ARIGINATING REQUIREMENT S
TLS_UPSPR_PARAGRAPH_3 p_ 2 B_PERFARMANCE_KEGUIREMENTS
JRIGINATINGLREQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_p2_D_FUNCTIONAL_REGQUIRENENTS
JRIGINATINGREQUIREMENT S

TLS_NF

SPR_PARAGRAPKH_3_2_3_A_FUNCTTAMAL_REQUIREMENTS

ORIGINATING_REILIREMENT S

TLS_DF
REFERRF ) HY
R_NETY

ALPHAS  VALIDATE
BETAS
"BEGIN

SPR_PARAGRAPH_3_2_ 65 _C_F!NCTTANAL_REGUIREMENTS,
:
RESPANSF_Ta_FADAR,

_D‘F_A('qu

COMMAND _[DesCOMMAND_ID S

ENDS ",

INPUTS
DATA

AUTPUTSE
DaTA:

CaMPANIN_TD,

CF”“A“D-lU'

TRACED FrOM:
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IPIGINATINGLREQUIREMENT S

TELS_MPSPR_PARAGRAPH_3_2_ 1 A_FlIHeTTonal _KEULUTREMENTS
REFERKE Y By

R_MNET: CC_“ESPANSE,

DATA: ACCEPTANCE_THRESHIL,
LoCaLITYs LUCAL,
TYPESY REAL,
UISEy GA A,
INCLUDED INg
CATA: T1_T2_GATE_DATA
DATA: T3_GATE _DATa,

DATA: ACCHUNTED _FAR,
INITTALLVALUFS METITHER,
LACALITY: GLUBAL .
RANGE & "NEITHEKR,COIUNTED,SUMMER",
TYPE: FAUMEFRATIAN,
USEs BaTH,
ASSOCIATED WTITHg
ENTIRY L TYRP R E ST IR LSE
ENTITY_ TYRPES RETURNED PHLSE,
AUTPUT FRAME
ALPHA:  SET_CAUNTED
ALPHA S SE T o SUmMHED
REFERRFD (Y
SUANETS  SU“_RETURNS
SUANETS:  TALLY_RETURNS,

DATA: ALFPHA_FFROR,
LOCALTTY's LOCAL,
TYPE: REAL,
USEs GA MA,
INCLUVED TN
DATAS  TY_ T2 EKECEIVE
DATA; T3_RFCEIVE,

DATAY ALPHA_PHASE _TAFER,
LOCAL LYY s (LOCAL,
TYPE: REAL,
USEg GAMaA,
INCLUDED TN
DATA:  T{_T2_TRANSMIT
DATAg T3_TRANSMIT,

DATA AVERAGE _STGNAL_POWER,
LOCALITY: LLPCAL,
TYFESs FEAL,
USEs Ga1iMa,
INCLUDED Ing
DATAY wakF_ARRAY,

DATA3 EETA_ERRAR,
LOCALITYs LOCAL,
TYPES REAL,
USEs GaAMMA,
INCLUDED ING
DATAS T1_T2_RECEIVE
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DATA: T3_RECEIVE,

DATA: BETA_PHASE_TAPER,
LBCALTITYY LOCAL 4
TYFE: REAL,
USE: GA4Ma,
INCLUDED M3
DATAY  T1_T2_TRANSMIT
DATA;  T3I_TRANZMIT,

DATAg CAMNDIDAYE_ENERGY,
j LOCALITY: GLAKAL,
TYPE: FEAL,
USEs BATH,
CANTAINED TYi's ;
FILE; CANDIDATE,
INPUTY TO:
ALPHAS MAKE_CAMMANT,
AUTPLIT FRAamM:
ALPHAS: PICK_CANDIDATES,

DATAY CANIIDATE_TAAGE_TD,

LOCALITY: GLAIAL,
TYPES TINTEGER,
WSEs BOEHT
CONTAINED INg

FILE: CANDIDATE ,
INPUT T3

ALPHAT MAKE_COMMANC,
AUTPUT FREY:

ALPHAY  PTICK_CANDIDATES,
REFERRED RY:

SURNETS FARY_FRAME,

DATAT CAMNDIDATFE_WAVEFIRM,
LOCALITY: GLABAL,
RANGES "T1,T2,T3",
TYPES FNUMFRATINN,
USEs BaTH,
CONTAIMED The
FILE: CANDIDATF,
INPUT T3
ALPHAT MAarE_CAOMMANCD,
AUTPLT FROMS
ALPHAS PICK_CANDIPATES,

DATAg CLACK_TIME
(+ A PREDEFTINED DATA TTEM WHICH INCREMENTS AT THE

SAVE RATE Ag FNGAGEMENT TIME, EXCEFT FOR 178§
INTTIAL _VALYE wWICcH IS ARRITRARY, CLOCK_TIME MAY
RE REGARDED AS ENGAGEMENT TIME, IT HAS NO (CLOCK
FRINR, ),

LOECALITY: GLABAL,

TYPEL REAL,

UNITSS SECANDS,

USEs BOTH,

INPYUT T3

ALPHASY COMPLETE_SuMMaARY
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DATA}

3 DATA:

DATA;

DATAY

DATA;

ALPHAS GHNST_TERMINATIAN
ALPHAS  INITIALTZE_SKEp_R
Al PHA: LAWNSTERMINATIAN
ALPHA: MAKE_ALLACATION
ALPHAS REDIN_TFRMINATIAN
Al PHA g TERM_TRACK

ALPHA: TRACK_INITIATE

Al PHA: UPDATE _STATE,

COMMAND _ENEKRGY 4
LOCALITY: GLAKAL,
TYPE: REAL,
USE: BOTH,
CANTA[NED Thyg
FILE: CB“MAND,
BUTPLUT FRAM:
ALPHAS MAKE_CAOMMANC,

COMMAND_T0,
COCAL T LOCAl.,
RANGE 3
"HANCOVER_TMAGE pPRAP_TRACK, INTTIATE _FNGAGEMENT_MODE,
TERVMINATE _ENGALEMENT_MALE ,cC_MESSAGE_ERRARY,
TYPE: ENIIMERATIAM,
USE: BETH,
MAKES
MESSAGE :  ACKMNIWLEDGEMENT
MESSAGE: HANDAVEK
MESSAGES MIDE_CHANGF
MESSAGES TFRMINATION,
INPUT T83¢
ALPHAT  VALIDATE_MEADFR,
OUTPLT FRrRAMS
ALPYAY  VALIDATE_HEADER,
REFERRE ) HY:
RONET?  CCRESPONSES

COMMAND_TMAGE_TID,
LOCALITY: GLABAL,
TYPE: INTEGER,
USEg BNTH,
CONTAIMED Trig
FILE: COMMAND,
AUTPUT FRAMS
ALPHA: MAKE_COMMANC,

COMMAND _wAVEF AR,
LACALITY: GLOABAL,
RANGFS "T§1,12,T7T3",
TYFES ENUMERATION,
USEs BOTH,
CONTAINED 1M
FILEs CHMMAND,
AUTPUT FRAM:
ALPHA: MAKE_C3IMMANC,

COVARTANCE,
LOCALITY: GLABAL,
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TYPE: REAL,
USEs BETA,
ASSOCIATED wWITHg
ENTITY_TVYFPE: I”AGE_IN_TQACK.
INPUT T93¢
ALPHA:  IPODATE_STATE,
AUTPLT FREaM:
AL PHAS TRACK_IMITIATE
ALPHA: JPNATE _STATE,

DATAs CURRENT_STATE,
Locat ITYs LecaAL,
TYPES REAL,
USE s BE A,
MAKES S
MESSAGE:  STATE_UPDATE,
INPUT T3
AL PHAL  LIA_ELFEVATIAN NETERMINATION
ALPHAS  RFEDUN_DFTERMTINATIAON,
QUTPLT FRAM:
ALPHAS  (IPDATE_STATE,

DATA; DATA_RECARD_TYFE,
LOCALITY: LBCAL,
RANGE &
"RADAR_USAGF _KEPART,STATE_(/PPATE_REPART,
TRACK _TERMTHATIAN _REPORT, TRACK_INITIATTUN_REPHETY,
TYPES FIUMERATTAN,
USE: BATH,
MAKES
MF SSAGE KADAR_USACE
ME3SAGE STATE_UPDATE
MESSAGE TRACK_INTITIATIAN
ME SSAGF TRACK_TERMINATION,
T FRYMS
ALOHA: CHMPLETE_SUFHAPY
Al WAl FARM_UPDATE
ALPHAS GHUST_TERMINATION
ALPHAS LOW_TERPMINATION
ALPHA: REDJITERMIMATION
Al PHAS  TFRM_TRACK
ALPHAY  TRACK_IMITIATE,

DATAs CEL TAT,
Dt SCRIPTIANG *MINIMUM PLSF SPACTNG FAR HEAM SWITCHING, ",
I“ITIAL..VAL“‘ ! S.E =6,
COCALETY S |LOCAL
TYPES: REAL,
USE: BOTH,
INPYUT T3¢
ALPHA 'LkF_CRVNAHl.

DATA CRPP-FLAG.
COCAL ETY Y LACAL,
TYPES BOIALFAN,
USE s HOTH,
AUTPUT FPAaMg
ALPHAG  FIND_CANFLICT,
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REFERREFD RY
SUHNETY FORA_FRAME

DATAy DREP_REASTIN,

LOCALITY: GLAKAL,

RANGE ¢ "GHAST,REDUNDANT L8y, CC COMMAND_TO_DROPT,

TYPES FNUMFRATTIAON,

USEgs HATH,

CONTAINED Ting
FILE:; TERMINATER,

INPUT T3
ALPHAL TERM_TRACK,

TRACED FRAOM;
ORIGINATING REQUIRENMENTS
TLS_DPSPR_PARAGRAPH_3_2_p2 A_FUNCTTONAL_REQUIREMENTS
ORIGINATING REQUIREMENT S
TLS_NPPSPR_PARAGRAPH_3_2_2_B_FUMCTIONAL_REUUIREMENTS
ORIGINATINGLREAUIREVMENT S
TLS_OPSPR_PARAGRAPKH_3_2_2. DLFUNCTIONAL_REGUIREMENTS
SRIGINATINGREQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_E_FUNCTIANAL_REQUIREMENTS,

DATAY DREP_TIHF,
LOCALITY: GLORAL,
TYPES REAL,
USEs dOTH,
CANTAINED It
FILFg TERMINATAR,
INPUT T3
AlLPHA: TERM_TRACK,

DATAs ELEVATION_LIMIT,
INITIALLVALUFE 15,9,
LOCALITY: GLMHAL.
TYPES REAL,
USEs BRTH,
IHPUT TA:
ALPHAS  LAW_ELEVATION_NETERMINATIAN,

DATA; ENERGY,

INITIAL_VALUE: 040,

LOCALITY: LeCaAL,

TYPES REAL,

USEg RFTA,

INPUT T3
ALPHAY MAKE_ALLOCATIAY
ALPHAL SUM_ENERGY,

BUTPUT FREM;
ALPHA: MAKE _ALLICATIAN
ALPHAY SIM_ENERGY,

DATAg ENGAGEMENT_TIME,
LOCALITYS: LACAL,
TYPEY REAL,
USEs BATH,
MAKES ¢
MESSAGE: RADAR_USAGE,
AUTPUT FRAMS
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AL PHAY  CYMPLETE_SUMMARY,

DATA: ENTRY_TINME,
LOCALITY: GLAGAL,
TYPES REAL,
USE; BAlH,
ASSOCIATED WITH:
ENTITY_CLASS: IMAGE,
INPUT T
ALPHAS LMW ELEVATIAN_DETERMINATT(H,
BUTPLT FRAaMG
ALPHAYT  TRACK_IMITIATE,
TRACEUD FRAMGg
IFIGIMATINGLREQUIRENENT S
TLS_DPSPR_PARAGRAPK_3_2_2 F_FUNCTIANAL_REQUIREMENTS,

DATAs FalLAD
(¢« A PREDEFINED DATA ITEM wHICH IS SET TH EITHER
TRIE AR FALSE AFTER FACH SFLECT Or AN ERTITY_CLASS
AR EMTITY_TYFE, FAUND IS SET TH TRUE IF AN
TNSTANCE SATISFYTNG THE SLECTIAN (RITERIEN IS
LECATED, OTFERWISE, FOUND IS ASSIGNFD THE
VALUE FALSE, ),
INITTAL_VALUF: FALSFE,
LaCALITY: Lacal,
TYFES BICLEAN,
USEs BATH,
REFERRED BY3
RNET: Cr_RESPRNSE
R_METS  RESPANGF_TOA_RADLR,

DATA: FRAMEKATE,
INIT]A[_VALH&: 0.01,
LOCALITY: GLARAL,
TYPES REAL
USEs: RBATH,

NELAYSS
EVENTS SCHEDULE,
INPUT TO¢ !
ALPHAS INITIALTZE_SKED_F, }
!

DATA: GATE_LENGTH,
LOCALITYS: L™CAL,
TYPES PEAL,
USEg GAMMA,
INCLUDFD T3
DATA  TI_T2_GATE_DATA
DATAY T3_GATE_DATA,

DATA: GATE_START_TIME,
LOCALITY: LACAL,
TYPE: REAL,
USEs GA“'MaA,
INCLUDFD TN
DATAY  T1_T2_GATE_DATA
DATA: T3 _GATE_DATA,

DATA: GHEST_IMAGE,
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LOCALITY: LOCAL,

TYPES: BIALEAN,

USEs: B80TH,

BUTPUT FRAMS
ALPHMAYL  GHAST_OETERMINATIAON,

TRACFD FRMMS
ARIGINATINGREQRUIREMNENTS
TLS_DPSPR_PARAGRAPH_3 2 2 R_FUNCTIMNAL_REAQUIRENENTS
ARIGINATING REQUIREMNFNT S
TLS_DPSPR_PARAGRAPH_3_2_3_C_FUNCTICHAL_REGUIREMENTS,

REFERRFL RvY:
RUVETT RFESPANSE_TA_RANAR,

DATAD  KWa_ID,
LOCALITY s LOCAL,
TYEE S ENTEGER,
USE s 38TH,
MAKES $
MESSAGE:  rHa'IDNVER
MFSSAGE STATE_UPDATE
MESSAGE TERMIMNATION
ME SSAGF TRACK_IMITTATIN
MESSAGEL s TRACK_TERMINATION,
INPUT T2
ALPHAL  TRACK_IMITIATE,
AUTPUT FRAM;
ALPHA: GHAST_TERMINATION
ALPHAS LA TERMINATTIAN
ALPRHAS  REDUN_TERMINATIAN
AL PHAg  LIPLATE _STATE,
RECHRDED (Y3
VALIPATTAN _POLINTE (2 TMAGE_HAUDRVER,
REFERRED pvs
R_NET: C(CC_RESPONSE,

DATAs IMAGE_ID,

LOCALITYS GLAKAL,

TYPESL INTEGER,

USEg BATH,

ASSACIATED wITHS:
ENTEITY_CLASSS IMAGE,

INPUT T8¢
ALPHAT ABSTGN_RATE
ALPHAST CREATE_STATE_FILF
AL PHAS GHAST_TFRMINATTION
ALPHAL LW TERMIMNATIAN
Al PHAY  PICK_CANDIDATES
ALPRAT REDUNTERMIMNATTIAON
Al PHAT UPDATF _STAYE,

AUTPLUT FRAMS
Al PHAY  TRACK_INITIATE,

REFERRED BY:
R_VETS CC_RESPANSE
RNETE  RESPANSF_TO_RADAR
SUBNETS FXTRACT_MEASUREMENT
SUANETE . FNARM_FRAME,

DATAY INITIAL_CAVARIANCE,
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LaCat ITyY: LoCAL,
TYPE: REAL,

USEs BARTH,
MAKES S

{FSSAGET HANDAVER,

INPUT THg

ALPHAL TRACK_INITIATE,

DATA: INTTIAL_STATE,
LOACALITY: LACAL,
TYFES REAL,

USEs 3ATH,
MAKES?

MFSSAGEY HAWUAVER
MESSAGEY TRACK_IMITTATIAGN,

INPYT T}

Al PHAL TRACK_INITIATE,

DATA: 18T,

DESCPIFTIANS "INTITIAL STARY TIME FAR THE FRAME,",

LoCaLITY: LOCAL,
TYPEL REAL,

USE g BATH,

INFUT T4

ALZHAL  MARE_CAMMANT,

BUTPLIT FRAMS

ALOHAT  IMITIALTZE_SKED_R
ALPHAY MAKE_CAMMANC,

DATA:; LAST_ALLSCATE,
LOCAL ITY: GLNngdal,
TYPE: REAL,

UsSE: BATH,
INPUT TH¢

ALPHAS MAV.F_ALLQCAYT“N.

SUTPLT FRAM:

ALPHAY MAKF_ALLACATIAN,

DATA; LAST_PULSE,
LOCALITY?: GLMBAL
TYPES REAL,

USE: BoTH,
ASSACTIATED WITH;

ErNTITY_TYPES
INPUT T2

[MAGEL IN_TRACK,

ALPHAL  SET_LAST,

AUTPUT FRruMg

ALPHAY  SET_LAST,

REFEFRED KY?

R_IETE  SREDR,

DATAS LEMNGTH_MF_RECEIVE,

LOCALITYS LOCAL 4
TYPES REAL,
USEs GAMA,
INCLUIDE ) ING

DATAg RECEIVE_TWFARMATION,
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DATA: LAk ELEVATION,
LOCALETYS LBCAL,
TYPED ROBLEAN,
USEg B8ATH,
OUTPUT FROM:
ALPHAL LYW ELEVATION _pETERMINATION,
TRACED FRAM:
YPIGINATIUG REAU[IREVMENTS
TLS_DPSPR_PARAGRAPH_3_2_2 C_FUNCTIMNAL_REGUIREMENTS,
REFERRED RHY:
R_NETt  RESPANSE_TA_RADAR,

DATA: MOCE .

LOCALITYS GLAKHAL,

RANGE S "ENGAGED,STANDRY™,

TYPES FNUMERATIAN,

USE gy dorls,

QUTPLT FRAM:
ALPHAS ¢ NGAGFHENT INTTTATION
ALPHAL  TFRU_ENGAGENENT.

REFERRFD By}
R_VET: RALAR_SUMMAKY
R_IETS SKED_R,

DATA; NOISELLEVEL,
LOCAL ITYY LGEAL,
TYPESY REAL .
USEs GAMMA,
INCLUDED M3
DATA: Ti1_T2_RECAORD
0ATAy T3 _RECIRD,

DATA: PRIOBRITY,

LOCALITY: GLNBAL,

TYPES REAL,

USEs BRTH,

ORCEFS!
FILE: CaNulIDATE,

CONTAIMNED IHie
FILE: CARDIDATE,

BUTPUT FRAMS
‘ALPHAY  PICK_CANDIDATES,

TRACED FRuy
DFCISTINNG  TRACK_PERFARMANCE _ALLACATIAN
BRIGINATING_REQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_2 R_PERFARMANCE_KEGHUIREMENTS,

DATA: Pyl SE_ID,
LOCALITYS GLOGSAL.
TYPE:s TITEGER,
USEg HATH,
ASSACIATED wTITHy
ENMTITY_CLASS: PULSE,
QUTPLT FRAMG :
ALPHAS .PICK_CAMMANI ,
REFEKRFD RY:
RUVETT RESPINSE_TOLRADAR,
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DATA: PULSELTYPE,

LOCALITY?: GLNARAL,.
RANGEY “Tv1,T2,1I3%,
TYPE: FEUIMERATINY,

USks BRTH,
ASSSCIATED &l
EMTITY_C
INPUT T3
YELFY
BUTPUT FROMS
AL PHAS
REFERWED RYS
R_IETS

DATAG RAaPAR_CLACK

TH
LASSt PULSE,

SUM_ENERGY
PICK_CWNMANC.

RESPONSFE_TA_RADAR,

LECALITY: GLABAL.

TVFES REAL.
USEs BATH,
INPUT T3
Al PHA
BUTPL'T FRAMS
ALPHAZ

DATA; RADAWR_CLACK

LACALITYY (A€

CAMPLETE_SyUMMARY,

UPDATE _RADAK_CLACK,

~TIME,

Al o

RESHLUTIANG 6,25F=9,

TYPE: REAL,

UNITSE SECANDS,

USE: 8RrTH,
MAKES S
MESSAGE @
INPUTY T3
Al pHA:
TRACFD FRAM:
ORTIGINAT

TLS_RADAR_DPS_IFS_PARAGRAPH_3_2_9_F!UNCTIRNAL_REGUIREMENTS,

RLCLICKR_MESSAGE,
UPDATE _FADAFR _C| 8CK,

INGLREQUIRENMENT S

DATA; RAPAR_MEASIHREMENT,

LACALLITYS LAC

TYPE: REAL,
USEs BETA,
INPUT 193
Al PHAS
ALPHAS
AUTPL'T FRAMY
Al PHA ¢
ALPHAS

DATA; RACAR_TYPE,
LOCALITYS °C

Al

GHAST_NETERMINATION
UPDATE _STATE,

Ti_T2_MEASUREMENT_EXTRACTINON
T3_MEASUREMENT_FxTRACTINAN,

AL .

RANGES "T1,12,173",
TYPES ENUMERATIAN,

USEs BOTH,
MAKES S
MESSAGE :

MESSAGE .

MESSAGE ¢
MESSAGE ¢

T1T2.CME AN
TI_T2_RETURN
T3_CHMMANG
YS-QEYUpNn
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JUTPL T FRr' e

ALPHAY  BICU LMt and
RECAKIED kY

VALIDATIANL_POATATE FArAk _COMMANR_BUTPUT_FOINT,
REFERRF ) RYS

R_MET: PESPOINSE_TA_ QARAR

Q_IFT; (ﬂIY-ﬁ.

DATA:  RAMGF_MARK_FNFRATINL _TErws]LUF,
LOBCAI XYY LOSCAL,
| TYPEY INTEGER,
USE: GaAMa,
INCLUDFD T8
DATAy TA_TA_GATE_D&TA, ]

DATA;  KANGE_MARK_INFARAATIAY,
Sk e RETA,
THCLEOE S S
DATAY  KANGE VARK_TTIME
DATA: SIGIAL_AMPLITIRE,
INCLEDFD Joe
DATA:  T1_T2_"kl
DATAs  T3_RFCARE,

DATA: RAMGE_MARK_TFCHUTLE,
LOCAL [TY: LNCAL,
TYPES PEAL,
USE: GA'MaA,
INCLUDED JnNe
DATA;  T3_GaTE_MaTa,

DATA:  KAMGE_MARK_TT 1,
LACALITYS: LACAL,
TYPES FEAL,

LUSEes GAMMA,
TRCLUDED Ty

DATA: RALGE_VARR_JrERBMAT]ON,

CATA: REASRU_FNK_iR9P,
LOCALITY s LO0AL .,
RANGE S "GHAST,RElLUVIANT L My, CCCOMMANT TP _PRAE",

TYFES FUIMEPATIA 4,

HISE s RATH,

MAKES S
MFSSAGE:  TRACK_VERMINATIGN, :

AUTPLIT FRArMg ;
Al PHA GHAST_TFRITMNATT AN
ALPHAS  LAW_TERMINATIAN
Al PHAS  RFEDIU_TERNMINATTEN 1
AlLPRAS  TERMN_TRACK,

TRACED FREMg
SRIGINATING REJUIREMENTS
TLS_DPSPK_PARAGRAPH_3_p_2_A_FUNCTIANAL_REQUIRENMENTS
ORIGINATING REAUIREMENTS
,'s-”pqu_pAQAGkApH-5_?_?_B_F“4CYI’NAL_FEGL[kEthYS
OFRIGINATINGLREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_2_D_FUNCTINVAL_FFOULIREMENTS
RIGINATINGREQUIREMENT S
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TIS_DPSPR_PASAGRAPH_3_2_ 2 E_FHICTIN AL_REOUTRE~ENTS,

DATA: REASMN_FAR_TRANSMISSTAN _FATURE,
LOCALTITY: LACAL,
RANGF 3
"PRE_EYPTEL_TRANSMISS]ar,
RECETVE _wInDtw_YVERLAP,
TRANSATT _wiInNDE#_3VERLAF,
INSUFFICTENT _TRANSMISGTAN_TIME,
RaPAR_CAMMAND_THCANSTISTENCY,
TRANSMIT_START_TIME ExXCEENFOL",
TYPE S ENUMERATINN,
USEs B0TH,
INCLUDED Mg
DATA: THTR2RTN_ERRAL_REFART
DATAY  T3RTN_ERROR_FEPAKT,

DATA: RECEIVF_INMFARMATIAN,

USEs dFTa,

INCLUCES S
JATA:  LEMGTH_YF_ReCEIVF
DATA; RECEIVE_START_TiIVvE
OATA: RECETVER_GAIM _SFTTING,

INCLUDED 158
DATA; TI1_T2_TRANSMITY
DATA: T3 TRANSMET

DATA: RECEIVE_STARY_TI™E,
LOCALITY: L3CAL,
TYPE: REAL,
USEs GAMMA,
IRCEUBED Jiat
DATAE RECETVE _TnFakmatTIan,

DATA: ReCETVF_STAp,
LACA| ITY: GLORALG
TYPES REAL,
USE: BATH,
ASSOACIATFD wITH:
ENTITY_TYPERD TY_T2_PULSE
ENTIYY_TYRPE L TS _PULSE.
INPUT T
ALPHAs REMEABER_STCP,
AUTPILT FRAMS
ALPHAS  FYRN_TI_T2
Al PHAS FW&“_Y;,
REFEFRED 1Y
SUBNETS MISSING_RETIKNS,

DATAS RECEIVEP_GAIN_SETTING,
LOCAL 11YY LOCAL,
TYFES REAL.
USEs GAMMA,
INCLEDED fNg
NATAy RECETVE_INFARMaATTON,

DATAg RECHRO_FAMUND
(¢ & PREDEFINEN NATA ITFM WWICH IS SFET 1A cITHER

H=31




TRJIE MR FALSE AFTER EACH SFLECY ON A FILE IN
A 8ETA BR Gabva, RECORO_FOUND IS SET T© TRUE
TF A FILE RECORND SATISFYING THE SELECTION
CRITERIAN IS LACATED, ATHERAISE, RECORI_FOUND
IS ASSIGNED THF VALUF FALSE, *),

INITIAL_VALIFE: FALSE,

LOCALITYSs LocaAL,

TYFES BYALEAY,

USEg BATH,

BUTPLT FRAaMg

i Al PHA: SELECT_FB”MAHR.

REFERRED HY:

R_‘ET] X"IY-QQ

DATA: REPUNDANT_IMAGE,

LOCALITY: LACAL,

TYRPESL RANLEAN,

USEs BATKH,

AUTPLT FRMM:
ALPHAY REDUU_DETERMTINATIAON,

TRACFD FRMmMy
OFIRINATING_REQUIREMENT S
TLS_NPSPR_PARAGRAPKH_3 2 _2 A_F!'uCcTIAMAL_REQUIPEFENTS
OFIGINATING_REQUIREMFATS
TIS_OPSPR_PARAGRAPH_3_2_3_B_FUICTTONAL_REALIKEMENTS,

FEFERRED Ky
R_NETg RESPIONSE_T3_RaArLLR,

DATAL KRESHURCES,
LOCAL LYY LOCAL,
TYFEs EAL,
USEs dETA,
MAKES S
MESSAGE ¢ RANDAR_USALE ,
PUTPL'T FRPwv:
Al Pras SUM_USAGE ,

DATA: KRR_NMFIER_IN,
LOCAl I1TYg LAcCal,
TYPES INTEGER,
USE: BRTH,
MAKESS
MESSAGES  T1_T2_COMMAND
YESSAGRy  T1_T2_RETLRM
MESSAGE: T3_CavMaN(
MFSSAGEs T3_RETURN,
AUTPI!T FRAMS
ALPHAY PICK_CAMrANT,
REFERRFD RY;
R_NVFTs RFSPAYNSF_TA_RANAK,

DATAL RR_ORDER_INC,
INITIALLVALUES Ve
LOCALITY: GLNRAL,

TYPES INTEGER,
USEs BNRTH,
INPUT T
ALPHA: pICK_Cﬁvvlnt,

H=32




AUTPUT FRAMS
Al PHAS

PICK_CoMran(,
DATAY SIGNAL_AMPLITUDE.
LocCaLITYs LACAL,
TYPE: REAL,
1ISE3 GAMMA,
INCLUDED ING
DATA:  RANGE_MAKK_INFARMATIAN,
DATA: SIGNAL_PRECESSING_MADE,
LoCaLITY: LBCaAL,
TYPEL FREAL,
USEg Gavma,
IMCLUDED [N
DATA:
DATA

T1_T2_GATE_[pATA
T3_GATE_DATa,

DATA: START_TIME,
LACALITY: GLABAL,
YYPES REAL
1JSE 3 BARTH,
ORDEFRS
FILE: COMMAND,
CONTAIMED NG
PILES  COHMANG
INPUT TO3
ALPHA: FIND_CANFLICT
ALPHAY PTICK_CaMMANT
ALPHAZ SET_LAST,
BUTPLT FRAMY
Al PHAg MakF _CamuanC,
DATA: STATF,
LOCALITYS GLNARAL,
TYFEt KEAL,
USEg BETA,

ASSACIATED Wity
ENTITY_TYOg
INPUT T9;

[YAGE. TN_TRACK,

ALPHAS CREATE_STATE _FTLF

ALPHAS REPDUNSDETERMINATIAON,
AUTRL T FRAM:

AlLPHAS TSACK_INITIATF

ALPHAT UPLATE_STATE,

TRACED FRAv;
ORIGINATING_REQUIKEMENT S
TLS_DOPSPR_FARAGRAPK_3_2_3_A_FUNCTTIANAL
DATA:  STYATEDATE,
LOCALITYS LOCAL,
TYPE: REAL,
USEr BETA,
CONTAINED INg
FILESL STATEFLLE,
AUTPL'T FRAMY

ALPHAG MAKF_ALLACATIAN,
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DATA; STATEL_ID,
LOCALITY: LECAL,
TYPER INTEGER,
USEs BETA,
CONTAINED INg
FILFs STATF_FILE,

DATA: STeP_TIMF,
LACALITYs LOCAL,
TYPE: PEAL,
USEs 3ATH,
AUTPUT FRHaMS
ALPHAS REMEMRBRER_STFrP,
REFEFRED RY!
SUINET: MISSING_RETURNS,

DATA: SUMMARY_RATE,
INITIALLVALUE; 043,
LACALITY: GLARAL .

TYPEL PEAL,
USEs HBATH,
DELAYS:
EVENTS SUMYARIZE,

DATA; TARGET_ID,

LOBCALITYS GLAMAL

TYPES INTEGER,

USEsy B8OTH,

ASSOCIATED wlITH;
ENTITY_CLASSE PULSE,

AUTPUT FRAM:
ALPHAST PICK_COMMANL,

RECORDED RYY

VALIDATIAN_PAINT kApAR_ChhMAlh_ﬂUTPUT_pﬂlNT.

REFERRE) RY!
R_NET: RESPINSE_TH_RANAR
SIBNET: EXTRACT_MEASUREMENT,

DATA; TERF,
LOCALITY: LECAL,
TYPES: REAL,
USE s B8RrTH,
INPUT T8y
ALPHAS FIND_CANPLICT,
AUTPUIT FRAM:
ALPHAS INITIALIZE_SKER_F.
REFERRKED RY:
R_NETT SKED_R,

DATA: THRESHALNDDMANLCRASSTNC_TIME,
LACALITYS L6CAL.
TYPES REAL,
USEg Gavma,
INCLUDFD INg
DATAL wAKE_AKRAY,

DATA: THRESHALD_TYPE,
LOCALITY: LOCAL,
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TYPES FEAL,
USEs GaMMA,
INCLUDED INg
DATAY TI_T2_GATE_DATA
DATA3 T3_GATE_DATa,
DATA: THRESHALD_'IP_CRASSING_TIVE,
LOCALITY: LRCAL,
TYRES REAL,

USEg GAavMA,
INCLUDED NS

DATA] wWAKE_ARRAY,
DATAS TIFE_DJF_DRAOP S
LOCALITY: LBCAL,
TYPES FEAL,
UstEs BATH,
MAKES 3
MESSAGE: TRACK_TFRMINATION,
AUTPLT FRAM
ALPHAY GHAST_TERMINATTICEN
ALPHAS LAW_TERIMINATIAN
ALPHAS REDUN_TERMINATTION
ALPHAL TERM_TRACK,
DATAs TIME_OF_TFITTIATION,
LACALITYE LOCAL,
TYPE: REAL,
JSEs BATH,
MAKESS

MESSAGE ¢
SUTPUT FRAM;
ALPHAY
DATA; TRACK_KATE,
LOCALITY,
TYPES FEA,
USEs BOTH,
ASSACIATED w1

EMTITY_TYPE?

AUTPLUT FROMS

ALPHAL ASSIGN_RATE

AlLPHAL TRACK_INITIATE,
REFEFRED HKY!

RNETS SKED_R,

DATA:

TYPE: FEAL,

USEs BATH,
MAKES S
MESSAGEs T1_T2_C0uMMAND
MESSAGES T3_COoMMANC,
INPUT T2
ALPHAY FARM_TI_T2
ALPHAL  FARM_T3,
OUTPLT FRAM:
ALPHAT PICK_CHMMANE,

TRANSMIT_START,
LOCALITY: LECAL,

TRACK_INITIATIAN,

TRACK_INITIATE,

GLARAL,

il
IMAGE_ TN _TRACK,
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RECBRDED RY:
VALIDATTSN_PALNT:  RapaR_COMMAND_MUTPIIT_PAINT,

DATA: TH{_TR2_GATE_DATZ,

LOCALITY: LOCAL,

TYPEs FEAL,

USE: BeTa,

INCLUDFS
DATA ACCEPTANCE _THRESHALD
DATAY GATE_LENGTH
DATA; GATE_START_TIME
NDATA QAVGF-HAHK_G(MFDATlﬂh_TEChPICUF

. DATA; SIGHNAL_PRECESSING_MANE

DATAG  THRESHILO_TYFE,

CONTAINED It
FILE:Y T4_TR_ GATE.

DATA: T1_T2_RECEIVE,
LeCal ITYs Lacal,
TYPESL REAL,
USEs BOTH,
INCLUDES S
QATAs ALPHA_ERRAIP
DATA; KETA_ERRER
DATA;  TIT2KRTN_FERKAR_FEPART
DATA PAKE _ARRAY,
MAKES S
MESSAGE: TI1_T2_RETLRN,
INPUT 193
ALPHAS  T1_T2_MEASUREMFNT_EXTRACTINN,

DATA: T1_T2_RECORD,
LOCAULTRY s “[LaEAL,
TYEE FEALS
USEs BETA,
INCLUDRFS:
DATAS  NOTSE_LEVEL
DATA: RANGFE_MARK_THFARMATION,
CONTATIMED Ty
ELEE: " Frs Fel BN

DATA: TY_TP_TRANSMIT,
TYREY FREAL
USEs BETFA,
INCLUDES:
DaTAs ALPHA_PHASE_TAPER
NATAs RETA_PHASL_TAPER
DATAY KECEJVE_INFHFMATIAN,
MAKES §
MESSARE: T1_T2_CHMMANE,
BUTPLT FROMS
ALPHAY FAarM_T1_T2,

DATA: 11_T?_w1wﬁﬂ~_hAfA.
LBCALITY: GLNAKAL,
TYPES REAL,

USEg 8OTH,
CANTAINED INg
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FILE: Ti1_T2_»nINDRy,
INPUT T3
ALPHAT SET_LAST,

DATAY  T1_T2_XMIT,
LACALITYY GLARAL,
TYFES REAL,
1ISEs BATH,
ASSOCIATED WIThg
ENTITY_TYPES TI_T2_PLLSE.
INPUIT Ty
ALPHAY SET_LMST,
BUTPUT FRAME
ALPHAY FRRM_Ti1_ T2,

DATA; TQT2FTIN_EKRAR_REPART,
USE: ROTH,
INCLUDES:
DATA: REASARI_FOR_THANSMISSIAN_FAILURE,
INCLUDED Tive
DATAy T1_V2_RECEIVE,

DATA; T3_GATE_DATA,

LeCALITYs L6OCAL,

TYPES FEAL,

USEs BFTA,

INCLUDES?S
DATA; ACCEPTANCE_THRESKALD
DATA; GATE_LENGTH
DATA; GATE_START_TIME
DATA; RANGE_MARK_TECHNIQUE
DATAg SIGNAL_DROCESSIMG_MﬁDE
DATA; THRESHALD_TYFE,

CONTAINED INg
FILF: T3_GATE,

DATA: T3_RECETIVE,
LOCALITYS LOCAL,
TYPES REAL,
USEs BATH,
INCLUDES?
DATA; ALPHA_ERRIR
VATA; RBETA_ERRMR
DATA3 TIRTN_ERRAR_REPART
DATAY WAKE_ARRAY,
MAKES @
MESSAGE: T3_RETURN,
INPUT TN
Al PHAT T3 _MEASUREMENT_EXTRACTIAN,

DATA: T3I_RECHRD,
LOCALITYS LACAL,
TYPE: REAL,
ISE; BETA,
INCLUDESY
DATAs NAISE_LEVEL
DATAY RANGE_MARK_IFFARMATIAN,
CONTAINED TNy
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FILE: T3_LATA,

DATAY T3_TRANSMIT,
TYPEL REAL,
USEs BETA,
INCLUDES?
DATA; ALPHA_PHASE_TAPER
DATAYy RETA_PHASE_TAPFR
DATA; RECEIVE_INFORMATIAN,
MAKES S
MESSAGE: T3_CHAMMAND,
OUTPUT FRaM;
Al FHAS  FAIRM_TS,

DATA: T3_WINDRAW_NATA,
LOCALITYS: GLABAL,
TYPESY FREAL,

USEs BETA,
CONTAIMED INg

FILEs T3_wIiDAw,
INPUT T3

ALPMAY SET_LAST,

DATA: T3 _xMIT,
LOCALITY: GLARAL,
TYPES REAL,
USEg BATH,
ASSOCIATED wWITH:
EMTITY_TYPES T3_PULSF,
INPUT THg
ALPHAST SET_LOST,
OUTPLT FROMS
ALPHAL FARM_T3,

DATAg T3IRTM_ERROR_REPART,
USEg BRTH,
INCLUDFSS
DATA: REASON_FRR_TRANSMISSION_FAILURE,
INCLUDED INg
DATA: T3_RECEIVE,

£
§
:
£
£
!
§
1

o

DATA VALIDLRETURN,

LoCaLITY: LACAL,

TYFE: BYNLEAN,

USEg BOTH,

BUTPLT FRAM]
ALPHAY  T1_T2_MEASUREMENT_EXTRACTIAN
ALPHAY T3 _MEASUREMENT_ExXTRACTIAN,

REFERRFD Ry
RNETE RESPAONSE_TA_FANAR,

= g e oo mntais, e e A S e e i R RS e G o s 53 e el 6. i+ e

DATA; WAKE_ARRAY,
USE; B80TH,
INCLLDES?

DATAy AVERAGF _SIGNAL_POWER

DATAg THRESHALD_DOWN_CKASSING_TIME

DATAY  THRESHALD_IIPLCRASSING_TIME,
INCLUDFD ING
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DATAT T1_T2_RECEIVF
DATA; T3_RECEIVE.

DATA: wAVEFARM,

LOCALITY: GLMBAL,

RANGES "T1,T2,T3",

TYPES FHNIMERATIAN,

USE: BOTH,

ASSOCIATED WITH;
EMTITY_TYPE: [MAGE_IN_TRACK,

INFPUT T93
AlLPHA: PICK_CANDIDATES
(#INSTANCES 9F ENTITY_TYPE IMAGF_TIN_TRACK®)
ALPHAg UPDATE_STATE,

AUTPUT FRAM;
AL PHAS TRACK_INITIATE
ALPHAS UPDATE_STATE,

DATA: WwF_CHARACTERISTICS,.
LOCALITYS GLABAL,
TYPE: REAL,
USEs BATH,
CANTAINED INMg
FILE: WAVEFIRM_TARLE,
RECARDED RY3
VALIDATION_PAINT: STARTING_POINT,

DATA: wF_NAME,
LOCALITY: GL23AL
RANGES "T31,12,73",
TYPE: ENUMERATION,
USEs BATH,
CONTAINED TInNg
FTILE: WAVEFORM_TABLE,
RECHFDED RY}
VALTIDATION_PAINTT  STARTING_PAIMT,

DATA: XMIT_3TART,
LACALITY: GLARAL,
TYPES REAL,
USEs BATH,
ASSACIATED wITh
ENTTTY_CLASSE PULSE,
INPUYT T9¢
ALPHAT PICK_COMMANE,
QUTPUT FRAaM;
ALPHAY PICK_CAMMANC,

DECISIONG RADAR_RESAURCE_CANTRA|_RI,
ALTERNATIVES]

"1, THE ALLICATAR SHALL ASSICN TRACK RATFS SUCH THAT THKE
CUMULATIVE StM 0F THE ENFRGY FOR EACH IMAGE OVER THE
ENGAGEMENT (THF PRADUCT OF ALLACATED PULSE RATE,
ENERGY PER PULSE, AND DykaTIfn OF ALLACATIAN) SHALL
NOT FXCEED (Teh) JOLES,

2, THE ENFROY KEQUIRED RY THE RADAR CAMMANDS TRAMSMITTEC
ACRUSS THE INTFRFACE TR  THF RADAR Skall MOT EXCEED
(TEBD) JOULES,
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S5, THE ENFRGY REGUIRED PY tHF pADAR CAMMANDS ACTED 1iIPAn
BY THE RADAR AS DETECTFpD KY Tie PSS IN TH=g RKETUEN
MESSAGES, SrALL NOT EXCEED (TRN) JMULES,"

CHEICES
"2, THE ENFRGY REOUIRED RY THE RAPAR CO“MAMDS TRANLSMITTED
ACRASS THE INTERFACE TO THF RaNAR SHALL NOT EXCEED
(THD)Y JOULES SHALL RE TESTEN F9R COAMPLIANCF AT THE
INPUTY T Twh AUTPUT INTERFACE; RADAR_AUT,",
PRAHLEMS
"DPSPR PARAGRAPH 3,2.4(B), STATFMENT ('THKE DFS ShALL
ALLACATE RADAR (CAMMANDS SO THAT AaT MARE THAN (TH[) JOULES
ARE COMMANCED PER TMAGE ,,,4!') AL LAXS FAR THRFE PRSSIBLE
INTERPRETATIANS TN DETERMINING ThHF PRINT AT «anTCH THE
PERFORMANCF _REAUIRFMENT TEST 18 epPLIED,"
TRACES T8
PERFARMANCE_REQUIREMERTS EMERGY_FER_IMAGE
VALIDAYIHN“PATH: nAnAp_chuAuo_PUIDuT
VALIDAYIHN_F‘IWY; kApAk_Cﬁvadn_hUTPHt_rﬂlnl.
TRACED FRMM:
APIGINAT INGREQUIREMENTS
TLS_CPSPR_PARAGRAPH_3_2_n_K_PEPFARMANCE_FELUIRLMENTS,

DECISINN: FANAR_KESEURCELCONTRR_R?,
ALTERNATIVES:
"1, THE FADAK PPLER CANSTRAINTS €Al .l RE APPLIED OfVER THFE TIME
INTERVAL OF THE FHGAGE'ENT,
2, THE FADNAR PRWER CONSTRAINTS Cr'ILD RE AFPLIFD OVER THE TIME
INTERVAL 07 THE RADAR FRAME,
3, THE FAPAR OOy R cw-sYnAIhT ch HLD RE APFLTED OVFl A PINITE
TIME INTERVAL SFECTIFTED In SECANTS,".
CREICES
"3, THF FADAR PANER COMSTRATNT shkal L APPLY RVER A TIME JNTERVAL
OF ANE SECAND AND SHALL RE TESTEM FOR COMPLIAGCE [UKING THE
ENGAGEMEMNT FAOR ALL IMAGES IN TFACK WITHIM EACH dNp SECHNE INTERVAL
FOR wHICH FANDAR CMYMANDS ARE JSSLED,",
PRER| EMS
"UPSPR PARAGRAPH 3,2,4(3), STATEYg™MT ('THE (FPE SHalLl ALLECATE
RADAR COMMANDS SM THAT WRT MORE THAN__o» 'AR MARE TrHAN (TRD) KILOe
WATTS___FOk &L [™MAGFS TN TRACK,') DFES NOT SPECTIFY THE TIME
INTERVAL OVER WHYCH THE RADAR frFRGY MIUST RE ACCUMULATEL TO8 TESY
FOR CHOMPLIANCE w1TH THE KADAK PAWpK CONSTRAINT,,",
TRACES Tag
PFRFARMANCE REQUIFEMENTS  KRADTATED_FONER
VALIDAT[HN_PATN: pbnﬂp_fﬂMLAuo_ﬁu1vuT
VALlugtyhr_ﬂﬁIng kAP Ak CHPMA“P fUTPUT [PINT
TRACED FRAM} i
ﬂwIGIrATIuG REQUIREVMENTY b
TLS_NPSPR_PARSGRAPH_3 o_u_R Prwghrwmxaf ht~fIQ§“£NT

s-“

DECISIAt: PANAR_SCHEN' ILERL PplrpTTIZATIH+
ALTERNATIVESS
"1, SCHEDULE PULSE_Py_PULSE, THIS wOULD SIMPLIFY THg
NETS BUT wMULC ARVIATE APTIMIZATINMN,
2. NPTIMIZE MVEk THE ENTIRE FRaME, TAKING THE FRAME
AS A WHOLE GIVES FEST RFSULYS RilT REGUIRES WgIGHTING
FACTARS FAR PLILSE ENSEMRLFS,
3, PRIAFITIZE PLLSFS SUCH THAT AMY PULSE 68F HIGHK
PRIMRITY HEATS ALL PULSFS RF LesER,  THIS IS
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SUBIPTIVAL, RLT REALIZARLF RRTH IN ThE SFEC AND IN
The S9FTAARE (ESTR! . N A PRIGKYT WEIGHTS NEEDEN ",

CHRETCE: "aPYltan 3, PRIARITIZFD PULSES",
PRABLENS

"APTINIZATION OF RADAR 1:SAGE REQUIRES & FINITE HEDAR FRAME,
THIS I“PLIES A PRIORITIZATICNL SCHEME FMR JNTFADLE ®RPERS,",

TRACES Thy
R_NET: SKEN_R
RONETF:  xMET R,

TRACED FRAM;
ORIGINATINGLRFUUIREMFATS
TUS_DPSPR_PARAGRAPKH_3_2_4_R_FUNFTTRNLAL_KEGLIRENENTS,

DECISIANG SYNCHKRMUIAUIS_VSLASYRCHRONOUS_TRACK ,
ALTERNATIVES:
"1, SYNCHRONMUS TRACKING (YR KESFNNSIVE)
REGMUIRES THE LAST KAMAR FETURN At
Al IMAGE BE LSEPp T8
PRUPLUCE THE MEXT RADAR
PQ(}EQ.
2, ASYNHCHRINAUS TRACKING %0k 2LTAGEN]ICC
ALLR»S A TKACK pL| St
Tii BE SFT yYSInG wHAT FVER
STATE Lz IN THE CATA BRASE ",
CHOICE:
"ASYNCHRAMNSUS TRACKING IS
SELECTED T8 MAXIMIZE THE
ALLAWED P TIME RESHFANSE
FAR PRHCESSTNG RADMAK kg TURNS,
THIS DMES AT PRAWIETIT A KESPANSTVE
TRACKING IMPLEMENTATTEN ",
PREgl EM2
"TRACKING CAN RE EXPRESSET A4S
SYNCHRNANAIS AR ASYNCHROAMNAUS ",
TRACES TA:
ALPHAY PICK_CANLIDATESR,
TRACFD FRAav;
URIAINATINGUREQUTIREMENT S
TLS_DPSPR_FARAGRAPH_3_p_3_A_FUNCTINMAL_REUNUIRKENENTS,

DECISIANG TQACK_DEuFﬁQWAhCE_ALLﬂ(ATIHN.
CHAICE:
", ALLACATIC'" ~ILL HE FERFSRMED TA CONSTRAIN
IMAGE STATES AND KATES AT ALL TItHFES,
2, PILSE SCHEDULING wllLL PF CRNSTRATINED
AY A KEALTIMUSHIP HETWEEN JMAGE
STaTES, ITS TRACLK P&TFE,
AND THE KADAR CANSTRATMTS,
TEGHASTING «ILL He A FLNCTIAN AF
RAGAR MEASHREMEMTS ariLy,
U, >IPNDATE STATE> wILL Rt FANSTRATINED
BY 178 NIFFERENCE
IN BETA AND CFP Fheop 2
PPEPFFCT FILTERD>,
5S¢ REOUNDANT THAGE FIMINATTAN
PFRFOAARTE
ATLL HE EXPRESSED IN TERMS AF
SYAYES Ynb Ya"s

p—

3
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PRERLEM ¢
"TRACK ACCLRACY [S A JAINT FUNCTIANN aF
THE TRACK KATE, SLUCCESSFLL SCHEDULING,
ACCJRATE PLILSE COAMMANPS, AND ACCHRATE
FRACFSSING F THF kAl AR l-tTLlh\:"'

TRACES Thg
ALPHAS FTuD_CAKELICT
ALPHAS  GMUEST DETERMINATIAON
AL PHAS  REDUN_OETERM INATION
AL PHA:  IPDATE _STATE
OATA: PrRIBKRITY,

TRACED FRAM:
ORIGINATING_REQUIREMENT S
TLS_DPSPE_PARAGRAPKH_3_ 2
OFIGINATING_REOUIREMFAT

Y

P CA_PERFURMANCE_KELULIRENENTS
TLS_DPSPR_PARAGRAPH_3_2
QEIGIMATING_REJUTFELFL .
TLS_DPSPR_PARAGRAFH_3_2_3_A_PERFPrEMANCE_FELUIREMENTS
ORIGINATING_REIUIREMENT S

TLS_DPSPR_PARAGRAPH_3_p_3_HR_PERFMKkM2LCE_FFLUIREMENTS
nDIr.]NATI'.(,_»«‘E YWWIREMNENTY
TUS_DPSPR_PARAGRAPH_3_2_3_C_PERFARYALCE_FFCULIRENMELTS
ORIGIMATIMG REJUTREFFNT

TLS_DRSPR_PARBGFAPN_3 o 3 _[_PERFORMAMCE _[EGUIREVMENTS,

R

2R _PERFOeRMANCE_KEGUIREMENTS

ENTITY CLASSY IBAGE;

ASSH( [ATES:
DATAs FEMTRY_TIME
DATAy TIMAGE_ID,

CHNPRSF Y FF3
ERTITY_TYPL: ORKAPPEO_TVAGE
ENTITY_TYPEE  IMAGE_IN_TRACK,

CREATER nRY:
ALPHAY  TRACK_INITIATE

TRACED FRAMg
ORIGINATINGLZENUIRENERT S
TIS_DPSPR_FARBLEAFH_3 D _q
UPIGILATINGRFOUIRE! EnTe
TLS_CPSPR_FARAGRAPK_3_2_2_A_FUNCTIRNAL_REGUIKENEMTS
SRIGINATINGORENLIRENFNTS
TLS—”psr“-plﬁacnapN—5_2-?_H_F”\r71“‘AL_RIQUIFEVFLTS
NEIGINATINGLREQUIRENFNTS
TLS_DPSPR_FARAGHAPH_3_p_2_C_FUNCTIN al_ki GUIKEMFLTS
ARIGINATTINGRF L IREMENTS
TLS_DPGPR_PARAGRAPH_3_p_2 0 F!"CTIANAL_REul TREMFATS
MRIGIMATINGREQUIREMFNT S
TLS_DPSPR_FPARAGFAPKH_3_2_2 E_FUNCTIAMNAL _REGUIRENENTS
ARIGINATING_RENUIRE ENTS
TLS_DPSPR_PARAGRAPH_3_2_3_A_FIIICTIAVAL_RFGUTREMENTS
CRIGINATING REGUIRENMFNT S
T S_l\F‘SﬂN_PAQthAPH_S_?_B-,}-;(;.\JrY‘n- Al -“fﬂLIQE“ENYS
BFIGINATING REQUIREMENT S
TLS_PPSPR_PARAGRAPH_3_p_3_C_FUNCTINNAL_REGUIRENENTS
ORIGINATINGREVUIREMENT S
TLS_DPSPR_PARAGRAPH_3_5_ 3 _G_FUNCTIONAL_REGUIKENENTS
IFIGINATINGLRENULIREENTS
TLS_DPSPP_GHURSECTION_3 ¢

RFEFERRED RY;

A_FINNCTTIAL Al _REGUIREMENTS

3V USCTINNALRECUIREMENTS,
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R_VET: CR_RESK®.St
R_NFTS RESPINSFE _Tn_RAarAy
SUANET S EXTRACTY_MEASIRErENT
SUBNET: RECIRD_DREF,

ENTITY_CLASSS: PULLSE,
ASSACIATFES:
QETA; PULSE_TID
DATAS  PuUILSF_TYFE
VATAs: TARGET_IN
DATA XtTT START
CEMPPSED 9F 3
' EFTITY_TYPES LNST_F1i &f
B TITY_TYPL RETURNE Pl SE
ErTITY_TvPe TI_To_PL] S
ENTITY_TyP F3_PUL SF
‘ CREATED RYg
? ALPHAG  PICK_CVvars,
DESTRAYED AYg
| ALPHAS  NRAP_LAST
l‘ ALPHAS  pRAP_PIILSE,
I TRACED FRAM;
RIGIRATING REQUIRErEL TS
TILS_DPPSPR PA”AGkAVu-S D_2_A_FUNCTIONAL _KEQUIRENENTS
AR ICINATING_RED TFErFrTS
TLS_MPSPR_FARAGHAPH_I_p 2 R_FUSCTINNAL_REQSLTREMEATS
IRIGINAT INGLRE! ‘l]nﬁr; ‘T2 |
T S_W“SCM‘_PA"'\G“APH“§-‘_c C_FUNrTIANAL -‘."(‘| TRENENTS :
ACRIGINATING_REQUIREMFNTS i
'LS_UPSDw_PAHAGﬁAPH_S 2_2_D_FUNFTIAYAL_KEQUIRERENTS
IRIGINATINGREDIUIREN ¢
TLS_NPSPR_PARAGKAPH_ 3 _
'rIGI‘AYI.b—Qf‘hIQF B K
TUS_DPSPR_PARAGHAP K 3
F N
3

3D _FUICTINNAL _REGUIREVENTS

WRIGINATINGREIUIRE

TIS_[PSPR_PAIAGHAP K

WIGRTINATING REQIUIREMEN

TLS_LPSPR_PARAGRAPH_3_2_5_C_FU CTICMAL_WEGUIRENENTS

ARIGINATING _REQUIREMENT S

T S_NPSPR_PARAGRAFH_3_2_§_D_FIIICTIAM Al _FEAUIREMENTS,
REFEFRREDY Ky

R-JF.Y: w:’g&’!‘.‘sf_Tu_PAnnp

SURNETS FATRACT_MEASURFMENT

SURNETE  MISSING_FETURNS

HoFUNCTINr Al _REGUIKEMENTS

NT
2
T E
Q_U_A_FUNETTIAL_RFGUIREMENTS i
NT
?
\ T

ENYITYLTYPES DREPPEDLIMAGE,

1 ASSUCIATES:

FILEs TERMTUATREK,

CerpnrSES:S
ENTITY CLASSE TIMAGE,

SET FYy
ALPHAS SET_DRAOP,

TRACED FRNuM;
ORIGIMAT NG RENITRENENT S
TLS_PSPR_PARAGRAPK_3_p_p_A_FINETICMAL _REGUIRENENTS
METGINATING REQUIRErFr TS
TLS_NPSPP_PARAGKAFK_3_p_2_H_FUNFTIAt AL _REQUIRENENTS
IPIGINATING REQUTIRENENT S
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TILS_DPSPR_PARAGRAPH_3 7
NRIGINATINGLREQNUIREMF AT
TL S_I\PSDR-‘pARAGQADH-‘S-?-e-[)-FxJ\JCTI'ql Al,_”‘ GUIKENENTS
IRIGINATINGLREQUIKEMENT S
TLS-npqu—pAQAGRApH—3_?_2_*_"‘"‘frYI"“‘M_F“[“JL,[HEHEhTS
CRIGINATINGREQUIREN FATS
TLS_NPPSPR_PARAGRAPKH_3 3 3 _R_FUNCTIALAL_RFGUIKENENTS
FIGINAT [ GLRENUIRENFAT:
TUS_PPSFR_PARAGRAPH_3_2_3_CoF'NCTINNAL_RIRUIREMENTS
ORIGINATINGLREJUIREMENTS

Tk s-hpspw.."AQAGpApH-:‘_?_S_H_FUVCTI'”'M._QFl]L‘THEN[-h-Ts.

REFERRED RY3
SUANE TS  RECARN_DRYF,

P2 CF e TINL AL _FEQUIKEMENTS

e saa

ENTITY_TYFE: IMAGE_IN_TRACK,
ASSACIATES:
DATA; COVARIANCE
DATA:s  LAST_PULSE
CATA STATE
NATA: TRACK_RATE
NDATAg NAVEF DR,
COAMPPSFKES:
EMTITY_CLASS: IMaGE,
SET tvY?
ALPHAY  TRACK_INITIATF,
TRACED FRaM:
ARTGINATING_REQUIREMENT S
TLS_DPSFR_PARAGRAPH_3_2_1_A_FUNCTISMAL_FEAQUTRENEKRTS
ARTGIMATING_REVIIREN ENT
TLS_DPSPR_PARAGRAPH_3 p_3_A_FIIICTIN al _REGUIRENFNTS
AFIGINATING_REQUIRENENT S
f[S_DPSPQ_PAQAGQAPH_S_P_S_G_FUM(T]ﬁrAl_w,qLIkE;EN7S
ARIGIMNATING_RFQUIRENENT:
TLS_DPSFr_SUASECTIAN 3 2 _3_FUNCTIFLAL_REGUIREMENTS,
REFEFRF) RY$ i
Q_Jffg CONTREL _RESFIURCES
R_NFTs RESFINSE_TA_RANLK
R_NET3 SxED_K
SUBNMET: FARA_FRAME
SUINET: RECIRDDRAF,

EMTLIVY_ TYRES [LAST_PULSE,
ASSACIATES: .
DATAs ACCOUNTED_Fok,
COMPASES?
ERTILTYELASSE PULSE
SET RYY
AL PHAL SET_LOST,
REFERRED Y3
R_NETS CHNTRAL_RESCURCES
SURNETS FXTHACT_MEASHIDFFNT
SUANET:  AISSING_PETUENS,

ENTITYL_TYRE: KETURNEDR FULSE,
ASSACIATES
OATAY  ACCHUNTED_FOF,
COMPESES?
ENFITY_CLASSE PFULSE,
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SET KYs
Al PHAY SET_PULSE,
TRACED FRAMS
IRIGINATING REQUIREMENT:
TLS_DPSPR_FAAGRAPH_3_2_S_C_FUNCTIANAIL_REQUIRENENTS
ORIGIMNATINGRENUIREMENT S
TLS_DPSPP_PARAGRAPH_§ D & _D_FUNCTTAMAL_REQLTIRFIENTS,
REFEFRED nyg
R_NET:  CONTROL_RFSEURRES
ROVETS  RADAR_SUMMARY
SUANETSs EXTRACT_MEASLRFMENT
SURANET: MISSIIG_RETURAS,

ENTITY YYPE: Tl Ta elfl.SE,

ASSOCIATESS

OATA; RFCETVE_STSp

DATAY  TL_TJ2_ XIT

FILE: T1_T2_»[INDRW,
COMPRSES:

ENTITY_CLASS: PULSE,
SET KvYy

ALPHAE FARM_TI_ T2,
REFERRED RY:

SHAMNETS FXTRACT_MEASURQEFNT

SUSNET s MISSING_RETUR"'S,

ENTITY_TYFES T3_PULSE,
ASSOCIATES:
OATA: RECFTVE_STAp
“DATAS  T3_xHIT

FILES T3_wluD%u, e
CoVPESE 33
L EMTITY_CLASS: PULGEH,
T SET FY:

ALPHASY  FrRM_T3,

REFERRFD By
SURNETS: FXTRACT_MELSLRFMENT
SHANET: “ISSING_ReTliR:S,

EVENTE ALLMCATE,
FNABLESS
R_VET: CONTRAL _KESPURCES,
REFERRFD Ky
RLIETY CC_RESPOASE
SUBMET: RECARN_DURAF,

EVENTS SCHEDULE,

ENAMLESS i
R_VETT  SRED_R, H

DELAYEDR Kyg 3
DATA: FRAME_RATE, 4

TRACED FRAM: 3|

ORIGIMATINGLREAUIREMENTS
TUS_DPSPR_PARAGRAPH_3 5 _2 A_FUICTIAMAL_FEQUIREMENTS
BRIGINATING REQUIRENMENTS |
TLS_DPSPR_PARAGRAPK_3_2_2_R_FIIICTIAVAL _REGUTKEMENTS J
QQ[GIH!T]MG_RF}HIHEPENf:
TLS_NPSFR_PARAGKAPKH_3_2_2_C FUNCTIANAL _REGUIREMENTS

1
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ARIGINATING_REQUIREMENT S
TLS_DPSPR_PAZAGRAPH_3_2_2_D_FUNCTIONAL_KFQUIKEMENTS
QPXGINATII;(‘-"‘ ).II‘:F'F'\Y:
TLS_NPSPR_PARAGRAMKH_3_2_2_E_FliCTISNAL_RFRUIREMENTS
«’-‘:IGI\IATI\G_R‘TI}[IIRE'« FATS
Tl S_DPSF"J-?ARAG&APH_ 5_9- 3-|)_F|-|‘thX‘“Ua‘-l,_”} NLIRENENTS .
REFEFRFD Ky:
R_VET: CC_RESPANSE
RAETE X R

EVEMTE SUMMARIZE,
EMARLES:
R_NETS RARAR_SUMmARY,
DELAYED RKyg
UATA:  SUMMARY _FATE,
TRACED FRoM;
ORIGINATING_REQUIREFMFNT
TLS_DPSPR_PARAGRAPH_8_p_ o _D_FUrCTIoNAL_KEOQUIKFLELTS,
REFEKRFD HY:
R_VET: CC_RESPANSE
R_NFT: RADAR_SUMMARY,

EVENT:  XxFR,
DESCFIPTIANSG "TUBRNS A8, QUNFY xUIT_R Pk Tek ClkiFENT FRAME,",
EMARLESS
ROAETs XHMET_ R
TRACFD FRAM:

BEIGINATING _REAUIRENMERT S
TLS_DPSPY_PARAGFAPK_I_p_ o A_FUNHCTTob Al _REGUIKENENTS
OF IGINATING_REUUTIREMENTS
TLS_PRSPi_FARAGRAPH_ 3_2_2_B_FUNCTIRUAL_Rf ALTREFENTS
ARTGINAT] LG REOVINEVENT S
'LS-DQS”“_PAQAGFAVH_‘_?-B_C_F'JrTINxaL_u,thPE,[,,S
HFIr’l"jATI‘"‘G_"?F\J'JIkF!—F'\_T:

TLS_UPSPR_PARLGRAFPH_3 2 2 D_FUICTIN AL _REGNLIRENENTS
ARIGTINATINA_REQUTREVERNTS
TLS_NPSPh_PARAGKAP R $_2_2_E_FUNCTINAL_RERUIKEFENTS
WIGINATT G RE JLIRENFATS

T S_[\DS’-’&_F AQ:‘(‘.’“APH—S_P-s_D_FU'.'rYTﬁ‘.AL—Df QUIKEMENTS.

REFERRED Ry
R_VETS SKED_FR
R_VETs XMTT K,

FILE: CA*DIDATE,

CONTAINSS 5
DATAg CANLIDATE_ERFRGY |
CATAY  CASHTIATE_THAGE_It :

DATAs CAVOTIDATF_wAVEF NRY
DATA: PRIERITY,
DATA PRICRITY,
REFEKRED RY:
R_VETS SKEN_¥,

FILE: CarMAND,
CONTAINSS
’)AIA: r’ﬂf'.ﬂd'ﬁ-sn‘,r_wr_v
DATA; r"‘”'AJ')-"“AGf._Tn
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DATA: CAreA D _WAVEF AR
DATA: START_TIME,

INPYUT T4
Al pr",}:
Al Phac

AROERED Fyy

PICK_CAMMANG
SELFCT_CAaMMaAND,

DATAe START_TIME,

FILES STATE_FILF,

LoCal [1Ys LoCaL,

CONTAINSS

DATA: STATE_DATA
DATAY - STARE TP,

INFUTY T3
AL PHAS
Al PHAS
AUTPLT FRMMg
AL PHAe

FILES TERTVATRI,
CeNnTAIMS e

A553TGN_KATE
VARE _ALLGCATINN,

CHFATE _STATE_FTLF,

JATAs NROBP_REASEHN

JATA: N

ASSNCIRTED 1

RIP_TINE,

Thi

ERFITY _TYRES OROPPED TMAGE,

BUTPL'T FRNMg
Al PHA S
Al PriAs
Al PhAce
AL"“A:

FILES Ti.l .DATA,
ESCAlLEY Y g (OfC
CENTA RS

BATNE 7
MAKE 83§

“ES5SAGH 3
TREUT T3¢

AL DHAS

FILES T1_T2_GATE,
LECAL LTYS LOF
CANTAILY S

A FAY Y
MAKES S

MESSAGE g
AYTPUT FRAMS

Al PHAL

FILE: L D - 5T i I

CONTAINS:
DATA: T

ASSOCIATED w1
AR 0 g 0 ¢

sutTPLT FREMS
AL Prias

FILE: T3 _0ATA,

GHAST_TERMIMATICON

L .,-TF QF‘I.“A1I(1[_

RELUN_TERMINAT IR,

TERI_TRNCK

Ay

112 RECOkD,
T1_T2_RKETLRM

TY_T2_ AEASUREMENT _EXTRACTION,

Al o

VTS GATE_DATA,
T1 T2 COMF AN,

FORMCT IS T2

1 T2 WINDAW DATA,
THS
YRES T _T2.PLLSE,

FIRM . e te,
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LOCALITY: LACAL,

CONTALRSE

VATA: T3 _KECIRL,
MAXES S

MCSSAGES  T3_RETURN,
INPUT T3y

ALPHAS 1s_VtASURFHENT_ﬁxTRAcYIﬂ“,

FILESs T3 _GATE,
LeCaAL ITYS L®CAL,
CONTAINS:
DATA:  T3_GATE _DATa,
MAKES S
1ESSAGEs  T8_CAanmane,
AUTPLT FRAMS
ALPHAS FORM_T3,

FILE? T3_AINOHW,
CONTAIMSY
DATAG TI_ATNDAK_OATA,
ASSACTIATFD v ITrs
EETITY.TYRES FI_PULSE,
AUTPLT FrRA
Al PHA: Fre~_T3,

FILE: “AVEFIRr_TARLE,

CANTATY 3
DATA: rF_CHARACTERISTTICS
NATA; «F_LA‘E.

THPUT T9g
ALPHA: PICK_CANCIDATES r
Al PHA g St _ENERCGY,

AUTRLUT FRAM:
ALPHAS  STARTER,

RECHOFRDFD vy
VALTDATIanL_PRINTS STARTING_PRINT,

INPUT_INTERFACES CC_ IV,
CANNECTS 710
SI'3SySTF4: SSC2.
ENABIESS
ROMETE: CC_RESPONSE o
PASSES:
“ESSAGE Y HATIDJVER
MFSSAGE ¢ M9pF _CHANCE
MESSAGE s TERMINATIEN,
TRACFD FRMwMyg
AFIGINATING_REQUIREMENT S
rlS_npspk_pAQAGQApH_s_;-,_A_Fuwr71nvaL_RENLIkEHENTs
HFIGINATINGLREWUIREPENT S
TISoPPSPRSUASECTIAN 3 _2_1_FUNCTIANAL REGUIREMENTS,
REFEFRED BY:
RUVETS: CC_RESPANSE,

INPUT_INTERFACE: RADAR_CLACKL TN,
CONNFCTS TMg
SI'3SYSTEM: SSRAUAR,
FNLBLESS
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R_NET: RAPAR_TIMING,
PASSES:

MESSAGEY R_CLACK_MESSAGE,
KEFEFRED RYS '

RNETS  KRADAR_TIMINCG,

INPUT_INTFRFACES RADAR_IN,

NDESCFIRPTIAN:
"THE RADIN INTERFACE FROVINES ThHE MFCHAN]SM THEAYUGH
WHICH THE NDPS RECFIVES RADAR SURSYSTENM FETUKNS IN
RESPANSE TA RADAF (eMMANDS ISSUED fy THE DPS THROUGH
THE RANOMY [NTERFACF, RACAR SURSYSTEM RETURNI MESSAGES
SHALL COMPLY WIThH KeGUIREMEITS SFECIFIED [N THE TLS
RADAR_NPS TNTERFACF SPECTFICATINY, PARAGRAPH_3_2_6,",
ENTERFEC_BY: "H A AELTAN, Ay, 3,1976,",
CONNECTS THg
SIBSYSTEM: SSKADAK,
ENARLESS
R_NET: RESPANSE_Ta_RAnAK,
IMPLEMFNTS
VERSIAL:  ARIGINAL_FURLICATTIAN_PATED_AyGLST_197%,
PASSES? i
MESSAGET T _T2_rRETLRM
MPFSSAGE s TS_RETURM,
TRACED FRAaMg
ARIGIMNATING _REDUIREMENT
TLS_DPSPR_SECTIAN_3_2 FUKCTIOGNAL _REQSUTRENENTS
OFIRINATING _REQUIREMENT S
TLS_DPSFi_SUASECTIAN 3 2 3 _FUNCTIANAL _RELUIREMENTS
REFERRED RY3
R_NETY RESPINSE_TA_RAMAR,

MESSAGE: ACK“MWlFNGEME T,

FGRMED 3Y3
ALPHAS  ACKNHw[FUGE,

MALE HY:
DATA: CorMAGD_TD,

PASSFD THRALIGHS
OUTPUT_TNTERFACES CC_0UT,

MESSAGE S HANDAVER,

MACE BY:
DATAg  COAMMAUD _ID
DATA: W _ID
DATAg  INITTIAL_CAOVARTANCE
DATAY INTTTAL_STATE,

PASSFD THRHUGHS
INPUY _INTERFACES  CL_IN,

TRACED FRAM:
ARIGIMATING _REGUIRENENT?
TLS_DPSPR_PARAGKAPH_3_2_ 1 _A_FUNCYTONAL _RFUUIKEMENTS
ARIGIMATING REQIIRENENT S
TLS_DPSPR_PARAGKAPH_3_2_ 1 _B_FUICTIANAL_RERLIREMENTS,

MESSAGE $ MNIE_CHANGE ,

MADE WY1
DATAg  ComMAUD_T0,
PASSFD THIAI'GHS




INPUT_IMTERFACES cC_Tn,

TRACED FRAMg
ARIGINATINGREJUIRENMENT
TLS_DPSPR_PARAGRAPH_3_2_ 1 _B_FUNCTIONAL_REQUIKErENTS,

MESSAGE: R_CLACKR_MFSSAGF,
MANE RY?$
DATA: RADAR_CLACK_TIME,
PASSED THRHULGHS
INPUT_INTERFACED RADAR_CLOCK_IN,

MESSAGES RADAR_USAGE,
FORMED 3Y3
ALPHAT CAOMPLETE_SUMMARY,
MADE 2VY:
DATAY  DATA_RECHRO_TYPE
DATA: EMNGAGEMEMT_TIME
DATAy RESHURCES,
PASSFD THRAELIGHS
SUTPUT_TNTERFACF:  LATA_RECPRD,
TRACEL FrRAMg
SEIGINATING_REQDUIREMENT?
TLS_DPSPR_PARAGRAPH_3_2_5_D_FUNCTI®MAL_RECLIREFENTS,

MESSAGES STATE _UPDATE,
FORMED HY:
ALPHAD  FARI_UPDATE,
MACE BY:
DATA; CURKENT_STATE
DATA; DATA_RECPRD_TYpg
DATA: KAn_ID,
PASSED THRALGH:
JUTPUT_TNTERFACFS [ATA_RECORD,
TRACED FROMS
PPIGINATING_REQUIRENENT S
T S_DPSPR_PARAGRAPH_3_2_S_C_FUNFTINNAL _REQUIKEMENTS,

MESSAGE: TERMINATIAM,

MACE By
OATA: CEMMAMD_TID
DATAg KA _IC,

PASSFD THEALIGH?
INPUT_INTERFACES C(_TN,

TRACFD FrRAMg
OFRIGINATINGLRENUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_1 _R_FUNCTIONAL_REGQUIREMENTS
ARIGINATING REQUIREMENT S
TLS_NPSPR_PARAGFARKN_3_P_2 E_FUICTINNAI _REGUIREMENTS,

MESSAGES: TRACK_IHITIATION,
FHRMELD YY3
ALPHAS TRACK_INITIATE,
MACE BYS
PATAs DATA_RECHRD_TYPE
DATAE HWO_ID
DATA; INTTTAL_STATE
DATAY TIMELOF _INTTIATI NN
PASSFD THRAUGHS
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GUTPUT_INTERFACE ;

TRACFD FRoM¢
IPIGINAT NG REQUIREMENT S

TLS_DFSPR_FPARAGRAPH_3_2_S_A_FUNCTICNAl _REGUIREENTS,

CATA_KECHKRD,

MESSAGES: TRACK_TERMINATIAN,
FORMED RYgs
ALPHAT GHEST_TERMINATTPY
ALPHAS  LAW_TERMINATINY
ALPHAS RENDUN_TERMIPATT
* ALPHAY  TER"_TRACK,
‘ MACE 3Y3
DATAYy DATA_RECHRD_TYPE
DATAg  wA_ID
DATA  REASAN_FHR_DRHP
DATAs  TIMEIF_LkAP,
PASSED THRALIMHS
JUTPUT_INTERFACF: [ATe_rECHRN,
TRACED FREM:
IRIGIMATING_REQUIREVFENT?
TLUS_DPSPR_FARAGFAPH_3_2_5_B_F'INCTIANAL _RfGUIKECENTS,

MESSAGES: T1_T2_CrMMAND,

EQULATER T8¢
Sydfnyhe  THITECHD,

FORMED 2Yg
AMUPHNS  FORN_FIC T2

MACE 3Y3
NATA: RADEK_TYFE
DATA: RR_GROER_IN
DATAy TRANSHAIT_START
DATAS TiI_T2_ TRANSMIT
FILFs T1_T2_GATE,

PASSED THRALIGHS
JUTPIIT _INTERFACES FApDAR_AUT,

TRECFL FRAmg i
AFTRINATING REGUTREFENTS
TUS_DPSPR_PARAGHRAPH_3_2_3_E_FUMCTIANAL _REGUIREMENTS
YRPIGINATING_REQIIIREFENT S
TLS_DPSPR_S'RSECTTIAr _3_2_3_FUNCTINNAL_REGUIRE“ENTS,

MESSAGE: TI_TR_FRFTIR,

EQUATEL TAg
Sydfhytie TULT2RTHN,

MACE BY:
DATAL  RADAK_TYPE
VATAY  RR_PEDER_ID
CATAy  T1_T2_RECEIVE
FILES T1_ T2 DATA,

PASSER THRAUGH:
IVPUT_INTFRFACE: RALAR_IN,

TRACED FRAM:
SPIGINATING _REQUIREIENTS
TLS_NPSPR_PARAGRAPH_3_2_3_F_FUNCTIAMHAL_REGUIRENENTS
AFIGINATINGLREAUIREPENT S
TLS_DPSPR_S''HSECTIAN_3_2_3_FUNCTIANAL_RECUIPEMEr TS,

MESSAGES T3_COMMAND,
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FQUATED Tp:
SYNANYME  TSCMY,
FORMED Y,
ALPHAL FARM_T3,
MADE BY?
DATA; RaADAR_TYPE
DATA:  Rr_SWDER_ID
DATAS TRAMSHIT_STAKT
DaTAg T3 _TRANSMIT
FILE: 713_6ATE,
PASSED THROLIGHS
PUTPUT_INTERFACE S  RAPAK HUT,
TRACHD FRAM: F
URIGINATINGRENULRENMENT S
TLS_DPSPR_PARAGRAPH_3 o 8 F_FUNCTINT AL_REGWUIKFIENTS
AR IGINATING _REJQUIREMFNT:
THS_PPSPH_S'YASECTION _3_2_3_FUNCTIGHAL_REGUIREMEMTS,

MESSAGES TI_RETURN,

FOUATER TAag
SyiRNYM:  T3RTH,

MADE RY:
DATAs  RADAR_TYPE
DATAs  RR_ARDER_ID
DATA:  Y3_RECEIVE
FILE: T3_DATA,

PASSED THEGUMGES
INPUT_INTFRFACE : RANAP_IN,

TRACFD FRaM:
ORIGINATINGREJUIREMENT
TLS_DFSPR_PARAGRAPH_3_p_3_F_FUCTIANAL_REGUIREMENTS
ORIGIMATI NG REQUIRE ENT S
TLS‘DPSDR_SURSECTIHI_3_2_4_FUNCTIQNAL_RELUI;EMLKTS.

ORIGINATING_REQUIREE T
TLS_UPSPR_PARAGRARH_3_ 2L 1 A_FLuCTTANAL _RERUTRENFNTS.
PESCFIPTIaN:
"ACTICHWSs ACCEPY (2 MESSAGE,IMTTIATE TKRACK 6N IMAGE,
SEMD RACAF ERDEKR
INFORMAATTANG C2 PESSAGF %INITTATE TRACK COMMAM[CC,
HANCAVER IMAGE, RADAR BROER",
THPLEMENTS
VERSIPNS  TLS_DPSPR,
TRACES Tng
ALPHAL  ENGAGEMENT_IMITIATION
ALPHA:  STARTER
ALPHAS TRACK _IWITIATE
Al PHA S VALTDATE _MEADE I
EMTITY_CLASS: THAGH
ELTITY TYPES THAGE, TR _TRAEK
IMPUT_INTERFACES CC_Iv
MFSSAGE s HANMDNVER
BUTPUT_INTERFACES CC_sLT
AUTPUT_INTERFACF S  FALAR_BUT
R_NETS CC_RESPANSE, -
DACUMEKRTED HKyg
SMIRCE:  TLS_UPSPR_XJ_TRACK_LANIP_FXPERIMENT,
INCOKPPRRATED INg
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| R IGINATINGLRFOUIREMENT S
TLS_DPSPR_SASECTINL 3_2_1_FUNCTYIANAL _RECUIREMEMTS,

OFIGINATING _REQUIREMENTS
TUS_PPSPR_PARAGRAPH_3_2_1_A_PFHFARMANCE_RFAQUIKREMENTS,
IMPLFEMENTSS
VERSIfL:  TLS_OFSPR,
COCUMENTED Evg
SPURCES  TLS_DPSPP_X]1_TRACK_LATP_FXPERIMENT,

CRIGINATINMG_REQUIREME™TS
TLS_DPSPR_PARAGRAPH_3_ 21 B FLACTIONAL _RENUTRFIFNTS,
IMPLEMENTS
VERSINN:  TLS_0OPSPR,
TRACES Thg
MESSAGF Y  HANDAVEK
Mt SSARGE § MANE _CHANGE
MFSSAGE:  TERMINATIEN,
DOCUMENTED RVYg
SCIRCE: TLS_NOSPR_X1_TRACK_LMAMP_EXPERIMENT,
INCARPARATFD N i
‘QIGINAYI"‘(:_"’EQ'-lpt_F’FhT[
TUS_DPSPR_S IRSECTTAN _3_2_1_FUNCTIAVAL_RFGUIFEMENTS,

ORIGIMNATIFG_RFQOUIKE 'F'~TS
TLSLOPSPR_PARAGRAPH_$_ 21 H_PFRFREMANCL_RFCUIREMENTS,
IMFLEMENTSS
VERS I ™Mb TLS_NPSPR,
DOCUMENTED RYg
SPIRCES TLS_DPSPR_X1_TRACK_LOAW_FXPEHIVENT,

ORIGINATING_RFNIIRE 4TS
TLS_OPSPR_PARAGRAPH_3_2_2_A_FLNCTIANAL _REAUIRFHFNTS,
DESCRIPTIANS
* ACTIAYNE SEND RADAR AkpER
TLFARMATT AN RApAR, FpDUNQANY IHAbf‘".
IMPLEMENTS
VERSIAN:  TLS_0PSPR,
TRACES TAa;
ALPHAL  INITIALIZE _SKEDP_F
Al PHAS  REDUN_DETERFINATION
Al PHAS REDUN_TERMINATIAN
DATA: DRAP_REASHM
DATA:s  REASPI_FOR_DFAFP
DETAY  REDUNDBNT_IMAGF
ERTITY_CLASSE (HAgGH
EMTITY_ CLASSS PULSE
EMTITY_TYPE $ DROPPED_TVAGE
EVENTS SCHEDULE
EVENTE  xwp
ROVETE  WESPOINGE_TO.RADAK
R_NETE  SKEND_R
RENETE  XMTISH
SUBNET: FARA_FRAME,
NOCUMENTEDR BY;
SRURCE S TLSUPSPR_X1_TRACK_LASP_EXPEKIMENT,
INCHFPPARATED [Ny
CRIGINATT IGURENUTIREMENTS
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TUS_DPSPR_SUASECTInt _3_2_2_FUNCTIAMEL _RECUIRE4ENTS,

OFIGINATING_REQUIREME TS
TLSLOPSPR_PARAGRAPH_J3_2_2_A_PERFARMANCE_RFRIUIFEMENTS,
IMPLEMENTS:
VERSIANG  TLS_OPSPR,
TRACES TA:
PECTSTIAN; TRACK_PgFrmpMALCE_ALL RCATI Yy,
DOCUMELTED Fy.
SPURCFE  TLS_UPSPR_XI1_TRACK_LAMP_EXPERIMENT,

BRIGINATIMNG_RFQUIREMENT
TLSOPSPR_PARAGRAPH_3_ 2 23 FLACTIRNAL_RECUTREMENTSE,

PDESCRIFTIANS

" ACTIANS: SEND RACAR RRNER

INFARMATIANG GHAST TMAGE, RADAR CRMER,",

IMPLEMENTS

VERSINNE TLS_ DPSPR,
TRACES Tog

Al PHAS  GHOEST_DFTERM INATTION

ALPHAL  GHMSST_TEReIMATTINY

ALPHAL  INITILALIZE_SKED_F

DATA; NROP_RFASHY

DATA;  GHAST_I™MAGF

NATA: REASTU_FUR_DFap

ENTITY_CLASS: TMAGE

ENTITY_CLASS: PULSE

ERTRIY_TYPES OFHEPREN TUAGE

EVENT: SCHEDULE

EVENT: xPRH

R_NET S FESPANSE _Ta_KANAR

R_NFT: SkgEh_R

R_NETS xMIT_R

SUBNFTE FUNI_FRAYE,
DACUMENTED BY:

SAURCES: TLS_OPSPR_X1_TFACK_LAAP_EXPERIME™T,
INCAFPSRATFD INg

ARIGINATING REQUIREMENT S

TLS_DPSPR_S'BSECTIAN_3_2_P_FUNCTIONAL _REGUIREMENTS,

ORIGINATING _REQUIPE LTS
TLSDPSPR_PARAGRAFH_$_2 2 H_PERFARHANCE _RFQUIRE“ENTS,
IMPLEMENTSS
VERSI®hS TLSLDPSPR,
TRACES T7¢
Al PHA:  FIND_CHNEL TCT
ALPHASL GHEST_DFETERMINATIAN
ALPHAS RENDUI_DFTERMINATEIAON
ALPHAS thrfﬁ-ﬁrﬂyr
DATAs PRINKR]ITY
DECISIAN:  TRACK_PEhFERMANCE_ALLACATIAN,
DUCHUMEr TED KRY:
SNIRCES TLS_PPSPR_X1_TRACK_LAOF_FXPERIMENT,

CFIGINATING_RFRUTIREMENTSE
TLSL('PSPR_PAIAGRAPIH B2l CFINCTTIAYNAL _REQUTREMENTS,
DESCHIPTINN:
" ACTIf it SEND RADAR ARpER
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INFRRAATT NG RKADAW ARPER, ELFVATINN BF KALAR PRDER",

IMFLEMENTS S

VERSIANE  TLS_DPSPR,
TRACES Thy

ALPHAL  FARM_TI_T2

ALPHAS  FIRM_TS

Al PmAg  INITIALTZE_SKEN_R

ALPHAL  LIN_ELEVATICN PETERMINATION

ALPHAY LNATERMINAT T AN

DATAY  (Aa_FLEVATIANN

EMNTITY_CLASS: [IMAGE

ExTIYY_CLASS) PULSE

ENTITY_TYPE: DRAPPED_IMAGE

EVENT: SCHEDULE

EVENT XFh

RNETY  RESFONSE_TA_RADAFR

R_NETY  SKED_R

R_NET? xMIl‘_‘i

SUdBMNETS: FORA_FRAME,
DOCUMENTED hvy

SPURCES  TLS_OPSPR_X1_TRACK_L""P_EXPERIMENT,
INCOFPRARATED N3

ARIGINATING_REQJUIRENMENT:

TLS_DFSPR_SUASECTIAN |3 2 2_FUNCTICNAL _RECUIREMENTS,

ORIGINATING_RFGUTIPEMES TS
TLSLLDPSPR_PARAGREFK _3_2 2 CPEFFOKMANCE_RERUIKEMENTS,
IMPLFMENTSS
VERSIfAL: TLS_DPSPR,
DOCUMENTED BYg
SAURCF3 TLS_DPSPR_X{_TRACK_LAOP_EXFERIMENT,

ORIGINATING_REGUIREMENTS
TLSLDPSPR_PARAGRAFH_3_ 22 D FLNCTTRNAL _REQUIREMENTS,.
DESCFIPTIANE
" ACTIMMG SEMND RADAR AKPER, PETERMINE_IMACF_FLEVATION
TNFERSMATINNS [MaCE, FLFVATION (F I™AGE, KADAR ORPER,
TRANSMISSTON TIME AF RADAR FRDEFR",
IMPLEMENTS
VERSTIPRILg  TLS_UPSPR,
TRACES TAay
AL PHAS INITIALIZE_SKEDP_R
ALPHAS L YN_ELEVATIPN _PETERMINATIAON
ALPMASL LA _TERMIMNATIA
ALPHAG 1JPDATE _STATE
DATA: NRAP_REASAN
DATAg REASOJI_FAR_DREFR
ENTITY_CLASS: IMAGE
EMTITY_CLASSE PULSE
ENTITY_TYRPES DROFPED_IMAGE
EVENTS SCHEDULE
EVENTS XRh
R_VFTy RESPONSE_TA_RADAR
RUVFTE  SKEN_K
R_VETE XMIT_R
SIANET S FOARM_FRAME,
DACUMENTED FVYy
SMUKCES  TLS.PPSPR_XI1_TRACK_LAOP_FXPERIMENT,
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INCORPORATEL Mg
ARIGINATING_REQUIREMENT S
TLS_DPSPR_SUBSECTION 3 _2_°2_FUNCTIOMAL_RECUIREMENTS,

ORIGINATING_REQUIREMENTY
TLSLUPSFR_PARAGRAPH _3_2_2_D_PERFARMANCE_PEQUIREMENTS,
IMPLEMENTSS
VERSInNg  TLS_DPSPR,
DOCUMEMNTED Hvg
SOURCF: TLS_CPSPR_X1_TRACK_LOAP_EXFERIMENT,

ORIGINATING _REQUIREMENTS
TLS.DPSPR_PARAGRAPH_I_C2ELFLNCTTANAL_RERUIRFMENTS,
; CESCFIPTINN:
| "ACTION: DROP TRACK AN HANLAVER IMLGE,
IMFARMATION: DROP TRACK C2 MpSSAGE, RADAR ARLER, TRANSMISSION
TIME RF RADAR ARDER,",
,> IMFLEMENTS
L VERSIBhE TLS_DFSFPFR,
TRACES Tngq
Al 7HAS  IMITIALTZE_Swgp_p
ALPHAY TERM _TRACK
DATA: DRIP_REASHN
DATA ENTRY_TIME
JATAG  REASNU_FOR_pFRnp
ENTITY_CLASS: [IMAGE
ENTITY_TYPES: OREPPED_TMAGE
EVENT:  SCHEDULE
EVENT XRHK
MESSAGE S TERMINATIEN
R_NET: CC_RESPONSE
ROET:  SKEMN_R
RVETE  xMIT_K,
DACUMENTED wyg
SAURCE:  TLS_CPSPR_X1_TRACK_LOAOP_FXFERIMENT,
INCARPEAIATEL [N S
ARIGIMAY INGREQUIREMENT S
TLS_DPSPR_SUMSECTTIAr 3 2 2 _FUNCTIMNAL_RECUIREMENTS,

ORIGINATING _REQIUIIREME! TS
TLSLOPSPR_PARAGRAPH 3 _ 2 2 E_PERFAKMANCE_REQUIREMENTS,
IMPLFMENTS
VERSINAMNE  TLS_NDFPSPR,
NHCUMEMNTED HY}
SHURCES  TLS_OPSPR_X1_TRACK_LROP_FXPERIMENT,

ORIGINATING_REQUIREMENT S
TLSLDPSPR_PARAGRAPH _3_2_S_A_FLNCTIANAL_RENUIREIFNTS.,
DESCRIFTIAN:
by ACTIANG “ATHTALIN TRACK ON THAGE i
INFRRMATIANG TMACFEXESTIMATE AF STATEC, hADAR RFTURN,
TIME nfF LAST FRACESSEN RETURN,",
IMPLEMENTS
VERSIANG  TLS_DPSPR,
TRACES Tng
ALPHAL  TH_T2_ MEASURFVENT_EXTRACTIMN
ALPHAL  T3_MEASUREMENT_FXTRACTINN
ALPHAY UPPATE _STATYE
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DATA; STATE
DECISIONG  SYNCHRANBUS_VS_ASYNCHRANEUS_TFACK
ENTITY_CLASS: [IMAGEH
ENTITY_TYPEL  IMAGELIN_TRACK
R_VETE RESPOAUSE_TA_RANAE,
DOCUMENTED EByg
SAJRCFT  TLS_UPSPR_XY_TRACK_LOOP_EXFERIMENT,
INCHFPARATFD Mg
YRIGINATINGREJUIREMENT S
TLS_DPSPK_SURSECTIAN 3 _2 3_FUNCTIBNAL_RELUJREMENTS,

ORIGINATING_REQUIREMENTS
TLS_DOPSFR_PARAGRAPH_3_2_ 3 A_PERFARMANCE_REAUIREMENTS,
IMPLEMENTS?
VERSIONE  TLSLOPSPR,
DECISTONG TWACK-E’E&Fﬂva‘J(‘.;-ALL(,(-ATI»”\.
DACUMNENTED Ry
SAURCES TLS_OPSPR_X1_TRACK_LMIP_EXPERIMENT,

ORIGINATING _REQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_3_B_FlLrcrinNal _REOUIREMENTS,
DESCFIPTIANG
= ACTIANG DROP IMACEYREPUNDANTC
INESRMATIONG REDUNDANT IrAGE,",
INFLF"F“TS!
VEISIAl:  TLS.NPSPR,
TRACES TN
ALPHAG RELUI_DFTERMINATINN
ALPHAS RFEDUN_TER™INATTAp
DATAg  REDUMNDANT_TMAGE
EMTITY_CLASS: THagt
EMTITY_TYPES  ORAPPED_TMAGE
RONETY ¢ Rcspﬁhs[-Tﬁ-pApAr.
POCUMENTED Evg
SMIRCF & TLS_UPSDH_X1_1#;C(_L!~r_fxp§g1~(r].
INCOFPARATEL [ty
ARIGINATINGRFNUIREMENT S
TLS_PPSPR_SUNSECTIAN _3_2_3_FUNCTIRLAL _RECUIREMENTS,

ORIGINATING_REQUIREMENT S
TLS_DPSFR_PARAGRAPH_I_2_3_R_PERFNRMANCE _RFOUTREMENTS,
IPPLEMENTSY
VFRSINNG TLS_VPSPR,
TRACES TA;
DECTSTIONS  TRACK_PERFARMANCF_ALLBCATINN,
DACUMEMNTED Ry
SMIRCE: TLS_NPSPR_X1_TRACK_LAOP_EXPERIMENT,

ORIGINATING_REQUIRENENTS
TLS_DPSPR_PARAGRAPH_3_2_ 3 _CoFUNCTTHNAL _REQUIREMENTS,
DESCRIFTIANG
" ACTIANS LRAP IMAGEXGHOSTK
ILFERPMATIONT GHNST TMAGE,",
IMPLEMENTS S
VFSIANg  TLS.CPSPR,
TRACES Tnyg
ALPHAS GHIST_ODETERMINATIAN
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AL PHAS  GHAST_TERMINATIAY,

JATAY  GHAST_T4AGEH

ENTITY_CLASS: IMAGE

ENTITY_TYPES DROPPEL_IMAGE

RANVET: RESPANSE_To_RanAE,
DOCUMENTED Ry

SPURCES  TLS_DPSPR_X1_TRACK_LAIP_FXFERINENT,
INCREPRRATFD In3 a

ORIGINATING_HEQUIREMENT S

TUS_NPSPE_SUASECTIAt _3_2 3 _FUNCTINNAL KFCULREMENTS,

ORIGINATING_REQUIREMENTS
TLS_OCPSPR_PARAGRAPH _3_2_S_C_PERFRREMANCE _RFQUIRKEMENTS,
TMPLEYFEITS:
VERSINMY TLS.DPSFR,
TRACFS TMg
U(C[SIFH: YD,ACK_K’EEFNDVA”CE_ALLFCATI"N.
DACUMENTED Ry
SPIRCES  TLS_DPSPR_XI_TRACK_LMIP_EXPERIMENT,

ORIGINATING_REGUIRE L «TS
TLS_DPSPH_PARAGKAPH_3_2_ 3 U FLNCTTIfnNAL _REQUIKEMENTS,

DESCRIPTIANS

" ACT1INAYis SEMND RADAR HRDFR

INFERMATINNG RADAR ARDER,",

IMPLFMENTS

VERSIANE  TLH_DPSPR,
TRACES Trg

Al PrAs  ASSIGM _RATE

ALPHAST  INTTIALTZE_SKED_R

Al PHAe MARE _ALLICATTIAN

Al PHA: MARE _CIMANT

ALPHA: PICK_CAMMANT

ALPHA: SELECT_COMmAND

Al PHAS SFT_LAST

EFMTITY_CLASSE: PULSE

EVEMNT: SCHEDULE

EVENTS X<H

R_NET: CANTRM_RESHEURCES

R_NET:  SKED_R

R.NETSs XBIT_R

SLANETS FARA_FRAME,
DACUMEr TED By

SPURCES  TLS_PPSFR_X1_TRACK_LNIP_EXPERPIMENT,
INCARPARATED NG

AFIGINATING REIUIRENMENT S

TLS_DPSPR_SUBRSECTIAN 3 _2 3 _FUNCTIANAL_RELUIREMERTS,

ORIGINATING_RFQUIREME TS
TLUSLOPSFR_PARAGRAPH 3230 PFERFARMANCE _REQUIREMENTS,
IHPLF¥ENTS
VERSTIAING  TLS_DPSPR,

TRACFS Thyg
DECISTIMNG  TRACK_PERFARMANCE _ALI NCATION,

NDACUMENTED Ky
SPURCES TLS_OPSPR_X1_TRACK_LNAP_EXPERIMENT,
ORIGINATING _REQUIREMENTS
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TLS.OPSPR_PARAGRARKH_3_2_3_E_FLMCTTIANAL _REQUIKEMENTS,
CESCRIPTIANG
"ACTINANS SFHD RADAR ~KRDER
INFERPMATTINNS RADAR PRIER,",

IMPLEMENTSS

VERSIMN:  TLS_VUPSFR.
TRACES Tmg

ALPrHAL  FIRD_CINFLICT

ALPHAL FARM_TI_T2

A PHAS  Fric' T3

ALPKAS INITIALTZE_SKED_FK

ALPHAY MAakE _CavHMANT

ALPrAS PICK_CANDIPATES

AL PhAy PICK_CeMMAN]

Al PHAY  SELECT_CAMMaANT

YESSAGEY  T1_T2_CPrMMANN

MESSAGE: T3_CAtMAND

R_VFT: SKEN_R

R_VET: xPIT_P.
DACUYMERTED By

SAURCE: TLS_DPPSPR_X1_TkACK_LAAP_EXPERIMENT,
INCORPRRATED M3

ORIGINATING_REQUIKEMENTS

TLS_DPSPK_SUNSECTTAN _3_2_3_FUNCTIANAL_RECUIPEMENTS,

CRIGINATING_REQUTREME" T3
TLS_DPSFR_PARAGRAPH_3_2_ S5 b _PURFARMANCE_RFOUUIREM™ENTS,
IMPLEMENTS
VERSIAMgs TLS_DFSPR,
DACUMEPTED kv
SPURCE:  TLS_DPSPR_X1_THACK_LOIP_EXPERIMENT,

ORIGINATING_REONEEENTS
TLUS_DPSPR_PARAGRAPH_3_2_3_F_ FLNCTIANAL_RENUTREMENTS .
IMPLEME TS
VERSI®r s TLI_DPSPR,
TRACES Thg
Al PHAe b[“'frkaﬁr"f
MESSAGE:  TI_T2_RETLRN
MESSAGES: T3_RKETURN |
R_NET: RESPINSE_TA_FANAR
SURMETS: HMISSTUG_RETUHRMS, |
DHCUMENTED Ry
SAURCES TLS_OPSPR_¥Y1_TYRACK_LACP_EXPEFIVENT,
INCORPRRATFD I%g
JRIGINATING_REQAUIREMENTS
TLS_DPSPR_SURSECTIAY _3_2_3_FUNCTIONAL_REGUIREMENTS,

.
v

ORIGIMATING_REQUIPE®
TLS_CPSPR_PARAGRAPH
IMPLEMENTSY
VERSION:  TLS_DFSPR,
DOCUMENTED Hvg
SPURCE: TLS_DPSPR_X1_TRACK_LAOP_EXPERIMENT,

IE T:
3. 8 FLPERFARMANCE _RFAUIRKEVENTS,

ORIGINATING RFQUIRE LTS
TLS_UPSPR_PARAGRAPH 323 GuFLNCTIANAL_REQUIKEMENTS,
IMPLE “FNTS:
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VERSINN:  TUS_DFSPR,
TRACES TA
ALPHAL GHOST_OFTERMINATIAN
ALPHASL LMW ELEVATIFN _rETERMINATION
ALPHAS REDUN_OFTERMINATIPN
ALPHAY TFRM_TRACK
ENTITY_CLASSE Tvagk
EPTITY_TYPE:  IMAGE_IN_TRACK,
COCUMENTED tvg
SAURCF ¢ TLS_I)USPP-l 1_TRACK_LMOP_FEXPERIMENT,
INCORPARATED '3
ORIGINATINGLREQUIREMENTS
TLS_DPSPR_SUASECTIAN _3_2_ 3 _FUNCTINHAL_RELUIREMERTS,

ORIGINATING_RENUIKFMENTS
TLS.UPSPR_PARAGRAPH_3_2_5_G_PENFARMANCE _RFOUIKEMENTS,
IMPLE#ENTS:
VERSIANY  TIS_OFSFR,
DOCUMENTED Fyg
SPURCE: TLS_DPSPR_XI1_TRACK_LMOP_EXPERIMENT,

CRIGIMATING_REQUIREMENTS
TLSLDOPSPR_PARAGRAPH_J_C_4_A_FLNCTIN WAl _REOUIKEMFNTS
DESCRIPTION:
"ACTION: MAINTAIN FSTIMATE AF RADAR RESCEURCES
INFPORMATTONg RACAR RESEURCE USAGE ESTINMATE, kApAK
ENERGY ESTIMATE, UIPPER RAUND ESTIMATE ",
IMPLEMENTS
VERSINANLy TLS_OPSPK,.
TRACES Thg
ALPHASY DREP_PULSE
Al PHAY SET_CHUNTED
ALPHA: SET_SUMMED
ALPHA: SUM_EMERGY
AL PHAS SUM_1ISARGE
ENTITY_CLASS: PULSF
Q-JFTg cfn«TR"L_EESFUR(FS
R_NETS RADAR_SUMMARY
SURNETS S _RETURNS
SURNETS TALLY_RETURNS,
DSCUMEMNTFD Ry,
SRURCES  TLS_NPSPR_X1_TRACK_LAAP_EXPERIMENT,
INCRRPARATFD INg
ARIGINATING_REQUIREFENTS
TLS_DPSPR_S'RSECTION _3_2_4_FUNCTYIBNAL_REGUIREMENTS,

OFIGINATIMNG_REGUIREMENT
TLS_OPSPR_PARAGREPH _3_2_4_A_PERFAKMANCE_RFAUIREMENTS,
IMPLEMENTSS
VERSIAt s TLS_DPSPR.
DOCUMENTED RVYg
SMURCES TLS_DPSPR_X1_TRACK_LAOP_EXFERIMENT,

BRIGINATING_REQUIREMENT S
TLSLDPSPR_PARAGRAPH_3_2_ 4 B FLLCTINNAL_REQUIREMENTS,
DESCRIFTIANS
"ACTIAtiy ALLACATE PAPAR NRNDERS
INFROMATINNGG RACAR MRDEFS, TMAGE,",
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IMPLEMENTSS
VERSIMANE  TLS_NDPSPR.
TRACES TR
ALPHA: ASSIGN_RATE
ALPHAS CREATE_STATE_FTLE
ALPHAST DRAP_LSST
ALPHA: MAKE_ALLACATINK
CECISTIPng  HADARK_SCHFRULER_PRIARITIZATICH
ENTITY_CLASS: PULSE
R_NVET:  CONTRAL_RESCURCES,
COCUMENTED RYg
SOURCE: TLS_DPSPR_X1_TKACK_LAYP_EXPERIMENT,
INCORPARATED N3
ARIGINATINGLREQUIREMENTS
TLS_DPSPR_SURSECTI®N _3_2_4_FUNCTINNAL _REGUIREMENTS,

ORIGINATIMNG_RFOUIREMENTS
TL S_DPSPR_F’AQAGRAFH-S‘?_U_P_pf PFARMANCE _RFOUIRE"ENTS,
NESCRIPTIONS
"DPSPR PARAGRAPH 3,2,4(R), RESOURCE CPHTRIL, STATES THATY
('"THE OPS Skall ALLOCATE RANAR COMAMANDS SA THAT NAT mMORE
TRAM(T3N) JRULES ARE CaAMMAMPED PER THAGE, NA[ VARE THAN
(TBL) KILAWATTS 9R (THp) PULSFS/SECANMD FOR ALL IMAGES N
TRALK, LI,
IMPLEME VTS
VERSIANM:  TLS.DPSFPR.
TRACFS TA;
DECTSIfNg FADAR_RESHURCE_COANTRAL kI
DFCISTANE RADAR_RESAURCE _COANTRAL_R?
PERFARYANCE_REQUIREFFNTS  ENERGY_FER_TMAGE
PEREARMANCE_REQUIREYFNTS  PULSES_FER_SECEHN|
PERFORMANCE_REQUIREFFNT:  RADIATER_PUwER
VALIDATTIAN_FATHY  CE_KANDRVER_CAMMAND_TINFUT
VALIDATINI_FAaTrg RATAR_CAMMAND_NULITPOT
VALIDATT®AN _FaTHs RAFPAK_WAVEFARM_FPREPERTIES
VALTPATIAN_PYINTS  C2_TMAGE_HANPNVER
VALIDATYIAN_PATUT:  hACAR_COMMAND_RUTPUT_FOTNT
VALTIDATTAN_POINTS STARTING_PALINT,
DOCUMENTED Hvg
SAURCES TLS_DPSPR_XI1_TRACK_LAAP_FXPERIMENT,

ORIGINATING_REQUIREME" TS
TLS_NDPSPR_PARFGRAPH_3_2_S_A_FLMCTIANALLREQUIREHENTS,
CESCRIFTINMN:
"ACTINNG MUTPUT 1€ PERMANFNT FILE
INFMQMATTANG  TIME oF APPEARANMCE AF C2 tESSACE,
HANDRVER IMAGE (ESTIMATED STATE).",
IMPLEME {TS:
VERSIAME  TLSLDPSPR,
TRACES TMg
ALPHAY  TRACK_INITIALTE
MESSAGE: TRACK_INITIATIAM
R_VETS CC_RESPANSE,
ODACUMENTED Ryg
SRURCFE TLS_NPSPR_X1_TRACK_LMAP_EXPERIMENT,
INCARPARATED I3
ORIGINATING_REQUIREMENTS
TLS_DPSPR_S'HSECTIpr _3_2_S_FUNCTIAMAL_RECUIREMENTS,
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ORIGINATING_REGUIREMEMNTS
TLS_OPSPR_PARAGRAPH_3_2_S_A_PERFARMANCE_REQUIKEMENTS,
IMPLFMENTSS
VERSIANG TLS_DPSPR.
DACUMEMTED Ry
SAURCES  TLS_DPSPR_X1_TRACK_LOOR_EXPERIMENT,

ORIGINATING_REQUIREMENT?
TLS_DPSPR_PARAGRAPH_J3_C_.S_BFULNCTIANAL _RENUIKEMENTS,
DESCKRIPTIANS
"ACTIANg NUTPUT TA FPERMANFNY FILE
INFRRMATTAN:  TIME AF DROP TPACK, REASAL FAK
ORAP TRACK,",
IMPLEMENTS
VERSI AN TLSLBPSPR,
TRACFS T8y
Al PHAS GHAST _DETERMINATIAN
Al PHA: GHAST_YER™INAT IR
ALPHAS  LMA_ELEVATICKR_PETERMINATIRNL
ALPHAL LA TERMINATINN
ALPHAS RELUN_DETFRMINATINN
ALPHA: REDUNSTERMIMATIRY
ALPHAS SET_DRAOP
AL PHA S TFR* _TRACK
ENTITY_TYPES DROPPED_IMAGE
MESSAGES TRACK_TERMTINATIAON
R_NET: CC_PESPONSE
R_VET: RESPINSE_TH_PRANAK
SUBNET: RECORD_DRaF,
DACUMENTED RBY:
SHURCE ¢ TLQ_DPSPQ_XQ_TRACK_LHHP_EthRIHfKT.
INCORPERRATED ' . ¢
ORIGINAT NG RENOUIREMENTS
TLS_DPSQR_SURSECTIﬁh_3_2_S_FuwCTIRHAL_NFLUIREMLFTS,

UQIGINATIFG_REOUIFE*FNT:
TLS_DPSPR_PARAGRAPH_3_2_5
IMPLEMENTS S
VERSIANE  TLSLDPSPR,
DOCUMENTED Rys
SPURCE: TLS_UPSPR_X1_TRACK_LAYP_FXPERIENT,

BoPEPFRRMANCE _RECQUIREMENTS,

ORIGINATING_REQUIRELHMENT S
TLS_LPSFR_PARAGRAPH_3_2.S CoFLECTIANVAL_REQUIKFMENTS,
PDESCRIFTIAONG
"ACTTAN:  MUTPUY TA PERMANENT FILE, UPDATE STATE
INFARMATIING IMAGE STATE ESTIMATE.",
IMPLEME TS
VERSINNG TLS_OPSPR,
TRACFS ™y
ALPHA: FORY_UPDATE
ALPHASY SET_PULSE
ALPRA: T _T2_ MFASUKEMFALT _EXTRACTIAN
ALPRA: T3 _MEASUREME VT _EXTRACTIAN
ALPHA nD(ATE_SYAT[
ENTITY_CLASSE PULSE
EFTITY_TYPE: RETURNED_FULSE
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MESSAGESs STATE_UPDATE
R_NVETE RESPONSE_TH_KANAR,
DOCUMENTED Evygs
SPURCES TLS_DPSPR_X1_TRACK_LAOP_EXPERIMENT,
INCAKPRIATFD T%g
MRIGINATINGL REIUIREMENTS
TUS_DPSPR_SUKSECTIAN_3_2_S5_FUHCTIRNAL _RECULREMENTS,

ORIGINATIMG_REQUIREMENT S
TLS.DOPSPR_PARAGRAPH_3_2.S_C_PERFARMANCE_RFCUIREVENTS,
IMPLEMENTS -
VERSICGNSG TLS_DOPSPR,
DOCUMENTED RY:
SNURCES TLS_OPSPR_X1_TRACK_LMYP_EXPERIMENT,

ORIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_S_UD_FUNCTIOMALLREQUIREMENTS,
DESCRIFTIAMS
"ACTTINANg  MuUTRUT TA FEFMANEIT FILE
INFERMATYTIANG  RALAR RESOAIURCE USAGE,",

IMPLEMENTS S

VERSINMNT TLS_.DPSPR,
TRACFS Tng

ALPHA: CAMPLETE_Sut MARY

Al PrHAG DQnV_DJLSE

ALPHAS SET_S!IMMED

AL PHAS Stiti_ISAGE

ENTITY_CLASSE PULSEH

EMTITY_TYPES RETURMED_PULSF

EVENTSs SHIMMARTZE

MFS3SAGE s RADAR_USAGE

Q_VFT; RALAR _SUMITALY

SHRBNET StMm_RETURNS,
DBCUMENTED Ry

SP'IRCE ¢ TLS_MPSPR_X1 rchrn_Lﬂnv_Engulv(\1.
INCARPRRATED [hg e

AFIGINATICG_ REQUIREMFAT S

TLS_DPSPR_SUASECTTIAY 3 2 _S_FUHCTIANAL _REGCUIREALATS

CRIGINATING_RFAOUIIRE E" TS
TLSLIPSFR_PARAGRAPH_ 3 PoSnULPENFAKMANCE _KFGIUIRE“ENTS,

INPLEMFNTS:
VFRSIBMN
DACUMENTFD bV
SPURCES  TLS_PPSPR_X1_TRACK_LAIF_FXPERIMENT,

TLS_DPSPR,

BRIGINATING_REGUIRE™ENTS
TLS_UpSpR_SECYIﬂV_3_0-FUJCTIaLA[_FFQUIQE*FNTS.
IMPLEMFNTS S
VERSIMNE  TLS_OFPSFR,.
TRACFS THg
StA5YSTEME  3SC2
SUASYSTEM:  SSPERMEL
SU3SYSTFM: SSRADAR,
DACUMEMNTED By
SMURCES  TLS_UPSPR_X1_TRACK_LABP_FXPERIMENT,

ORIGINATING _REQUIREMENTS
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TLSLOPSFR_SFCTIAN_3_0_sERFaaMAr CF_rEQUIREMENTS,
IMPLEAENTS:
VERSIAME  TLS_OPSPR,
DACUMENTED Fy;
SOURCES: TUS_DPSPR_X{1_TRACK_LOIP_EXPERIMENT,

ORIGINATING_REQUIREMENT:
TUSLOPSPR_SECT AN _3_1_FUNCTIANA| _FRUUTIREMENTS,
IMPLEMENTS
VERSIAM: TLS_DPSPR,
TRACES TH;
SU3SYSTFrs SSRADAR,
DBCUMEMNTED Y
S IRCE 3 TLS_DPSPQ_X1_7pﬁtx_Lﬁwp_rxpgplv}n1.

ORIGINATIN G_REQUIRE“E TS
TLS_PPSPR_SFCTIONN_3_1_PERFNRMANCE_RFAUIREMENTS
IMPLE MENTSS
VERSTAM: TLS_DPSPR,
THACFS Tn;
SUBSYSTEME SOSRADAR,
DECUMENTFD By
SNURCE TLS-HPSP@_x1_ruAcK_anp_rxptnI~(hy.

ORIGINATING_REGUIRE~E T3
TLSLDPSPRUSFCTINN _3_2LF!MCTTAr AL _KEAUTREMENTS
IMPLEMENTS
VFRSINAM; TLS_DPSPR,
INCAFPPRATFS:
IRIGIMNATING FEQUIREMENT S .
TLS_DPSPR_S'RSECTTIA! _3_2_1_FUNCYIALAL _REGUIREMEATS
"‘IG “AT]‘!(. PE ‘HIF\EP ENT e
TLS_DPSPR_SHASECTIAN R S_FUNCTIFMAL_REGLUIREMLMATS
ARIGINATING _REQUIRFMENTS
YLS_DPSOW_Sh?StCTIﬂr 4
ARIGINATING, ’FJ(Xk(FFK T:
[‘S-Dpspp_SVASt(rlnr_}_P_J_FUNCTIﬁNAL_RFﬂUIREM§FTS
AR [GINATINGUREQUIREMENT S
TLS_DPSPR_SIRSECTTAN _3_2_S_FUNCTIMNAL_REGUIKEMENTS,
TRBCES T10:
IMPUT _INTERFACE S RADAK_ TN
AMTPUT_INTERFACEE: FADAR_MNUT,
DOCUMEMTED KLY
SBURCE: TLS_ DPSPR_X1_TRACK_LOBP_EXPERIMENT,

S_FUNCTINNMAL_REGWUIREMENTS

BRIGINATING_REQUIREMENT S
TLSLOPSPR_SECTINN_3_C_PERFARMAMCEF_RENUIREMENTS,
IMPLEMFANTS
VERSIONE TLSLPSPRy,
INCHRPARATFS
WWIGINATING_REQUIREMENT S L
TLS_DPSPK_SUSSECTIAN _3_2_t_PERFARMANCE_REGUIREMENTS
FRIGINATIGREQUIRENENT:
TLS_0PSPH_ SURSECTIAN 3 _F_P_PERFARFANCE _REQUIRFMENTS
ORIGINATINGAREQUIREFENT
TLS_DPSPR_S!ASECTIANN _3_2_3_PERFARMANCF _REQUIREHENTS
ARICINATIHNGLREAQUINENFNT S
ILS_DPSDP_sUJSECT(hh_}_z_d_PERFPRFANCE_RfQUTk[htNTs
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P IGINAT NG RE JLTREMENT S
TUS_DPSPR_SHASELTIA (3 2 S_PERFARMANCE_KFGLINEFENTS,
CACUrENTED Hys
SPMURCFS  TLS_DPSPR_X1_THKACLK_LAAP_EXPERIMENT,
ORIGINATINVG _REQUIREE TS
TLS_OPSPR_SUBSECTTION_3_2_1_FUtCTI®HAL _RFOUIREMENTS,
IMPLEMENTS
VERSItMs
INCOAFPPRATES S

TLS_DPSPR.,.

ARIGINATINGREQUIREMENT Y

YLS_DPSPR_Pﬁ?AGPAPH_K_P_l_A_FUU[YIH\AL’W(gy{hﬁﬂfhts

ORIGINAT TG RE JQUIREMEN T8

TLS_PPSPE_PARAGKAPK_3_2_1_B_FUNCTIMHNAL _KEGLIRENEMTS,
TRACES Tty i

INPUT_TINTFRFACES cC_T™

IUTRUT S TNTERFACES  (iC_#LT

13_ b T:

SUBSYSTE!
DOACUMENTEDR By

SEURCE:  TLS_PSPR_X1_THACK_LASP_EXPERIMENT,
INCAEFPRRATED Jtie

WIGINAT NG REQUTIRENENT S

TLS_NPSPR_SECTIAN_3_2_FlnCTIONAL_KERUIRFAENTS,

CO_NFSPANSE
35C2,

o £

OFIGINATIRG_REQUTREESNTS
TLS_ DPSPR_SI'BSECTIAN_3_2

A2V _PEFFARMANCE _REQUIKEMENTS,
IMPLEMENT Sy

VERST SN TILS_OFSFR,
DOCIMENRTED Ky
SMURCES TLS_OPSPR_X1_TFACK_LAOP_FXFERIMENT,

INCOFPARATFEL Ty
ORIGINATING REQUIPEMFNTS
TLI_NPEPR_SECTION_3_2_pERFARMANCE_REUHTREMENTS,

ORIGINATING_REQUTRE *F'. T8
TLS.DPSPR_SI'ARECTI0N_3_2_ 2.
IHPLE4F TS
VERSTIRL
INCHRPRRATES S
ARIGINATINGREQUINEYENT S
TUS_DPSPR_PARAGRAPY_3_p_p A_FUNCTIRUAL_REQUIREMENTS
BRIGINATINGREQUIREMENTS
TLS_DPSP_PARAGRARH 3 2 2 B_FUNCTTONAL_RERUIREMENTS
ORTIGINATTI WG_RENQUIREMENT S
TS _DPSPI_PARAGRARKH_3 2 2 C_FUIMTIANAL _REUUTKENENTS
AFIGIMATT NG, WF JUIREMFA TS
TUS_DPSPR_PARAGRAPH_3_2_2_D_FHHuCTINNAL_RFUGIREMENTS
MFIGIHNATT LG R JUIREMENT
TIS_UPSPR_FPARAGRAPH_3_2_2 bt FUICTIHNAL _REQUIRENENTS o
TRACES ThRy

FUNCTIOE AL_REQANTFEMENTS,

TLS.DFSPR,

OUTPUT _INTERFACE S l-Af‘Aﬁ_”UT
RAVETS RESPANSE_TB_RADAR
R_NETS SKL"_W
R__‘H_T: )("IY_R,

DACUFENTED Ffive

SNURCE

IMCARPERATE

§ 0 OTLSUPSPR_XI_TRACK_LIAP_FXPERIMENT,
P INGg
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OR[GINATIWGREQUIREMENT S
TL3_DPSPR_SECTIAN_3_2_FUNCTIONA|L _KREQUTRELENTS,

ORIGINATING _REQUIREME'ITS
TLS_OPSPR_SUBSECTINN_3_2 _2_PekFarMANCE_REQUIREMENTS,
IMPLEMENTS S
VFRSI8NG  TLS_DPSPR,
DBCUMENTED EBYg
SOURCE: TLS_DPSPR_X1_TRACK_LOYP_EXPERKIMENT,
INCOFPORATED INg
BRIGINATINGREQUIREMENT S
TUS_DPSPR_SECTION_3_2 PEKFORMANCE _NEQUIREMENTS,

ORIGINATING_RFGUUIREMENTS
TLS_DPSPR_SURSECTTIaON_3_C_3_FUNCTIALAL_RFQUIREMENTS,
IMPLEMENTS
VERSIAN: TLS_DPSPR,
INCBRPRRATES:
SRIGIMATING _REAUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_3_A_FUNCTIUMAL_REQUIREMENTS
SRIGINATINGLREQUIREIENT S
TLS_DPSPR_PARAGRAPH_3_J_3_B_FUlCTIANAL_REGUIKEMENTS
ARIGINATINGLREDUIRENFENT S
TLS_DPSPR_PARAGFAPKH_3_2 _3_C_FUNCTIRNAL _REAQUIKEHENTS
”k[GIHAT]NG_HFqulCE}FkTg
TLS_DPSPR_PARAGRAPK_3_2_3_D_FUICTINNAL_FEAUTIREFENTS
ORIGIHATING_RENUIREFENT :
TLS_DPSPR_PARAGRAPKH_3_p_3_F_FUNCTTIANAL_REGUIREMENTS
ARIGINATING REQUIRE ENTS
TL3_DPSPR_PARAGRAPH_3_2_3_F_FUNCTIFKMAL_REQUIREMENTS
BRIGINATI NG PEQUIREMENT S
M S_NPSPk_PARAGKAPKH_3_2_3 _G_FUMCTTNMAL_REAUIREMENTS,
TRACES T8y
ENTTTY_CLASS: IMAGL
ERTITY_TYPE: IMAGE_IN_TRACK
IMPUT_INTEKFACE:s RADAR_IN
MESSAGES  TI1_T2_CEuMAND
MESSAGE: TI1_T2_RETLRN
MESSAGEs T3_Camiane
MFSSAGE: T3I_RETURN
OUTFUT_INTERFACE ¢ "’APA‘(_"UT
RMETE  RESPANSE_TE_RADAK
R_NFT: SKEDR
RLMETE XNTT R,
DACYMEMTED BYs
SMURCFS  TLS_DPSPR_X1_TKACK_LMAP_FXPERIMENT,
INCOKPORATED IN:
CRPIGINATI NG REJUIREFFNTS
T S_OPSPR_SECTIAN_3_2_rLnCTIONAL _REQUIREMENTS,

ORIGINATING_REGUIREMENTS
TLS.DPSPR_SUSSECTIAN 3 2 _3_PERFARMANCE_RENUTREMENTS
IMPLEMENTS:
VERSIONG  TL5_0PSPR,
COCUMENTED Ry
SAJRCE: TLS_DPSPR_X1_TRACK_LAAP_EXPEFIMENT,
INCHRPARATED InNg
AFIGINATING_REQUIREMENTS
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TLS_DPSPR_SFCTION_3_2_PERFORMANCE_RENUIREMENTS,

ORIGINATING_RFQUIREMENTS
TLSLCPSPR_SUBSECTINN_3_2_U_FUNCTINKLAL_REJITRKENENTS,
IMPLEMENTS
VERSINN: TLSOPSPR,
INCORPORATES
ARIGINATINGREQUIREVENT S
TUS_DPSPR_FARAGRAPN_3_2_u_A_FUNCTIONAL_REGUIKEMERTS
BRIGINATINGREQUIRENENT S
TLS_DPSPR_PARAGRAPH_3_P_4_B_FUNCTIAMAL_REQUIREIEMNTS,
TRACES TPy
RNET:  CONTRAL_RESPIRCES
RUNET:  RAUDAR_S!MIARY
SUBNETS  SUM_RETURNS
SURNET: TALLY_RETUFNS,
DACUMENTEN Ry
SMIRCES  TLS_DPSPR_X1_TRACK_LOSP_EXPERIMEANT,
INCARPRRATED [N
JRIGIMAT[HGUREDUIREMENT S
TUS_DPOPR_SECTIMN_3_2_FUNCTIONAL_REQAUIREMENTS,

OFRIGINATING_REGUTREMENTS
TLS_DPSPR_SUBSECTINN_3_2_U4_PERFARNANCE _KENUIREMENTS,.
IMPLEME TS
VERSTIMMe  TL3_DPSPR,
DOCUMENTED Ry
SHURCE: TLS_NPSPR_X1_TRACK_LAIP_EXPERIMENT,
INCAKPOARATFD [N
ORIGINATING_REJUIREMENTS
TLS_DPSPR_SFCTINN_3_2_PFRFIRMANCE_RFQUIREMENTS,

ORIGINATING REQUIREM™E TS
TLS.DPSPR_SURSFCTTEN_3_2_S_FUtCTInLAL _REJUIREMENTS,
IMPLEMFNTS
VERSIAN:  TLS_DPSPR,
INCOKPRRATES :
ARIGINATI G REAUIREMENT S
TLS-npspw-pARAGpApH_S_?_ﬁ_A_FUNCTJ”NAL_HEUHIREHENTS
ORIGINATING_REJUIREMENTS
TLS_DPSPR_PARAGRAPKH_3 2 5 _ R FUNCTINUAL_FEQUIREMENTS
BRIGINATING REQUIREMENT S
TLS_DPSPR_PARAGHAPH_3_2_S_C_FUNCTIANAL_REQUIREMENTS
ORIGINATIG_REQUIREMENTS
TUS_DPSPR_PARAGKAPH_3_2_5_D_FUNCTIANAL_REGUIREMENTS,
TRACES A
ALTPUT_THTENFACFS: [ ATA_RECARD
R_NETt CC_RESPANSE
RoVF T  KADAR_SHUMMARY
R_NETY RESPINSE_TA_RANAR
SU3ISYSTEME SSPFRMFL,
DOCUMENTED KVYg:
SAURCES TLS_DPSPR_X1_TRACK_LAJIP_EXPERIMENT,
THCORPRRATFD |4y
ORIGINATI VGREQUIRPEVMENT S
TLS_DPSPR_SHCTIAN_3_2_FUNCTIONAL _REQUIREMENTS,

ORIGINATII G_REQUIREYE TS
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TLS.OPSPR_SURSECTT AL _3 . 2 " PrFFap¥AarCE_REQUIREMENTS,
IMPLEMENTS S
VERSTIAMNS TLE_NPSPR,
DBCUMENTED Kys
SMURCE:  TLS_DPPSPR_X)_TRACK_LAOP_FXPERIMENT,
INCOFPORATED [*g
ORIGINATIWL_ REQUIREVENT S
TLS_NDPSPK_SECTIAN_3_2_PERFORMANCE_REGUIREMENTS,

ORIGINATING_REQUIREMENTS
TLSLRADAR_DPS_TFS_PARAGRAPH_3_2_G9_F!INCTIONAL _RECUIKRELENTS,
IMPLEMENTSS
VERSIAMN:  TLS_OPSPR,
TRACFS Trg
DATA  RADAR_CLOCK_TIMmE,
DBCUMEMNTED kY
SPURCE:  TLS_RaNAR_CPS_INTERFACH_SPFCIFICATIAN,

BRIGINATIMG_REQUIRE“ENTS
TLSLRADAR_OPS _TFS_PARAGRAPH 3.2 _O9_PFRFARMANCELRFQUIREMENTS,
IMPLEMENTS:
VERSIOME  TLS_DPSPR,
DACUMENTED Ky
SMURCE:  TLS_RADA®_CPS_INTERFACF_SPECTFICATIEN,

OUTPUT_INTEFFACF: CC_YIT,

CANNECTS TA:
SU'SSYSTEMs  S55C2,

PASSES:
MESSAGE: ACKNPALFPCEMENT,

TRACFD FrAM;
ORIGINATING_REQUIREMENTS
TL3_DPSPR_PARAGRAPH_S_2_1_A_FUICTI AL _REGUIREMENTS
ARTGIMATING_REIUIREMENT S
TLS_DPSPR_S'ASECTIAN 3 2 1_FUNCTIONAL_RENUIRKEMENTS,

REFERRED RY:
RNETE  CC_RESPNISE,

QUTPUT_INTERFACE: DATA_RECHRE,
CONNECTS T8¢
SUASYSTEM: SSPERUFL,
PASSFS:
MESSAGET KADAR_USAGF
MESSAGFE: STATE_UPRATF
MESSAGE Y TRACK_INITIATYTRH
MESSAGES TRACK_TERMINATION,
TRACED FRAM:
ORTGINATING_REQUIREMENT S
TLS_DPSPR_SUSSECTTIAN 3 2 S_FUNCTIONAL_REGUIREMENTS
REFEFRED RY3
RUVET:s CC_RESPANSE
R_NETS RADAR_SUMMAFY
R_VET: wESPINSE_TA_RANAR,

OUTPUT_TNTERFACF: RADAR_IUT,
DESCKIPTIANS
"THE RAULSIIT INTERFACF PROVIDES THE MECHAWISM THREUGH
WHICH THF NPS T1581Fs COMMANDS TH THE FALAK SLBSYSTEM,
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THE RADAR SUSSYSTEM wlllL EXECUTE fHLY ThE COMMANDS
ISSUED Y THE DPS Anl wllL TRANSMIT ALE PULSE FOR EACH
CAMITAND wHICH SATISFTES THE RACAF SURSYSTEM AND
INTFRFACE CANSTRATIATS, Tht RAPAR JFUBSYSTEN wILL EXECUTE
THE COovrANDS IN THE RRCER RECEIVED AN[ v ILL EEGIN
EXECHUTTAN AFTER FECFIRT OF ENN_RF_TRAMSHISSIBN,",

ENTEREN_RBY: "H A HELTAN, APL, 30, 1976,",

CONNECTS TA3

SUBSYSTEMS SSRACAR,
i IMFLEMENTS

VERSIANg  ORIGINAL_FURI ICATION_DATED _AyUGLST_197%,
' PASSES?

MESSAGE: T1_T2_CAMMANT
MESSAGEs  TI_CIMMANT,
TRACFED FRrRAM:
ARIGIMATING_REJUIREFENT S
TLS_DPSPR_PARAGRAPH_3_2_1_A_FIINCTIOLAL_REGUIREMENTS
ARIGINATINGURENUIREIENT
TLS_DPSPR_SECTIRN_ 3. 2_FLNCTTONAL_FEQUIREMENLTS
BRIGINATING_REQUIREIENT S
TLS_DPSPR_SUBSECTISE (3 _2_2_FUNCTTINAL_RECUIREMENTS
ORIGINATINGREQUIREMENT S
TLS_DPSPK_SUISECTIAN _3_2_ 3_FUNCTISNAL_REGUIREMENTS,
REFEFRED RY3
R_NETS XMIT_R,

FERFORMANCE_RFAUIREMENTE: ENERGY_PER_IMAGF,
TEST:
"CONST
ENFRGY_LIMTIT=S,05 (« TENPARARY REPLACEMENT FAR (TAL), =)
VAR
IM"AGF_ENEFRGY: REALS
BEGIN
E~NE PGY_PER_I‘I'AGE_::.'TQU[»_:
RETRTIEVE FIRST RECORDING FOp STARTING_USINT;
FEF FACH C2_THAGE _KFAaNpEVER RECARDING
L
IMAGE_ENERGYI=( 05
FOP FACH RADAR_COMMAN) _ALTPUT_PHTNT RECAR[ ING
SJCH THAT (RADAR_COMPAND _BUTPUT _FAINT TARKGET_If=
C2_TMAGE _KANPAVER,IR_T0)
rn
SELECT FIRST RECART FROM STARTING_PATNT WAVEFCURM_TABLE
SUCH THAT (RADAR_COMMAND_SUTPUT _FOINT RADAR_TYPES
sTARrInn_PnINY.wF_nAME)l
IF KECHRO_FAUND THEN
TUAGE LENERGY 3= IMAGE _ENERGY ¢
STARTING_PYINT wF_CHARACTERKISTICSS
FNDFAREACHS
TF (TMAGF _FUERGYDENEFGY_LIMIT) THEM
ENERGY_PER_IMAGE 32F AL St ?
ENTFAREACH
tf‘\)’._'q j
CANSTRAINS:
VALIDATIOH_PATHS  CE_WANDOVER_COmMMAND _TNFUT
VALIDATIAN_PATHE  RADAR_CAMMAND_ALTFUT
VALTOATIAL_PATHY  RADAR_WAVEFORM_PREPERTIES,
TRACFD FROomg
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DECTSIRM: RADAR_RESMIRCE CANTRAL _KI
IRIGINAT MG REQUIRENENT S
TLS_DPSPR_PARAGRAPH_3_2_u_B_PFRFARMANMCE_KEGLIRLMENTS,

PERFORMANCE_REQUIREMENTS PULSES_PER_SECAND,
TEST:
"CeNST
PULSE_RATE_LIMIT=20,05 (& TEMPARARY REFLACEMENT FAk (TRD), =)
VAR
PULSE_RATES ILTEGERS
INTERVAL: KEAL}
REGIN
PULSES_PER_SFCTHLE=TRYt
FOF FACH RADAR_COEMMAND_NMLTPUT_FATHNT KECAKDILG
cn
FULSE_RATE =i}
INTERVAL 3=RADAR_COMMANE _FUTPUT _POINT TRANSMIT _STAKT;
FNE FACH RADAR_COMMALL_®LTPUT_PHTNY FECARIING
SUCH THAT((RADAR_CEMMARL _OLITRUT_PHTWT [ THANSHIT_START<=
THTERVAL41,0) AND
(RADAR_COMMAND_JUTPUT_PAINT TEANSHTIT_START>=
INTERVAL))
o
PULSF_RATES=PIULSE_KATE #13
ENCFOREACH;
IF (PULSF_RATE>PULSE_RKATE_LIMIT) The!
PULSES_PER_SECRNDg=F AL SE
ENCFOREACH
ENDG ",
CONSTRAINS:
VALIPATIRN_PATH:  RADAR_COMMAND_SUITFUT,
TRACED FREMS
OPIGINATINGUREQUIREVENTS
T S-DPSPP_F’AQAGRAPH_3_2_ /;-H_PF <AF ﬂ&“‘f.rlrg_l-il.l'IRL"ﬁ\TS.

PERFORMANCE _RENUIREMENTS  RADIATED_FAWER,
TEST?
"CANMST
RADTATEN_PCwpk_LINIT=H5,0; ¢« TEMPPRRAPY KEPLACEMENT FOR (TRBD) *)
VAR
RADAR_POWFKY REALS
INTERVAL S FFaL;,
BEGIN
RADIATED_FAskNe=TRUES
RETRIEVE FTIRST RECARDING £ K STARTING_PFInTg
FAF FACH RADAF_COMMANO_RLTPUT_POTNT KECORDIKLG
cnr
FADAR_PAwER IS V403
INTERVAL §=RANAR_COMMAND _RUTPUT_PATNT TRANSHIT_START;
FIP EACH RKADAR_CAMUAND _at TPUT_FRINT ReCoRr 116G
SUCH THAT ((RADAH_(ﬂH"AhU_ﬂUTPHT_P"I“T.TRAN5M11_START<=
[HTERVAL 41 ,0) AND
(uAnAR_crumaun_Puvpuv_v*1~r.1HAN5MIT_STARY>:
TNTERVAL)Y)
£e
SELECT FIRST RECARM FrOM STARTING_POINT WAVEFCRM_TABLE
SUCH THAT (RADAR_CHMMAND_AUTPUT_PATNT RADAR_TYFES
STARTING_FARINT (WNF_NAME )}
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R_NFTE CC_RESPANSE,

IF KECARN_FAUND THEW
RADAK_PONERIZFAR AR _FOWER+
STARTING_PAINT qwF _CHAFACTERISTICSS
ENDFAREACHS
TF (RADAR_PAWER>RADIATEN_POWER_LIMIT) THER
PANTATED_POsERE=FALSF;
ENCFORFACK
ENDG "
CONSTRAINS S
VALIDATTON_PATHI  RADAR_CPMMAND_ALITPUTY
VALIDATION_PATHS RADAR_WAVEFARM_PRAPERTIES,
TRACED FRAM}
DECISINNG RADAR_RESHLRCE _CHUNTRAL K2
ORIGIMATING_REJUIREMENT S
TLS_DPSPR_PARAGRAPH_3 2 4_R_PERFARMANCE_FELUIREMENTS,

REFEFS Th,
ALPHASY  ACKMIWLFUGE
ALPHA: CC_FRPIR_PRECKFSSING
ALPHAS  EMGAGEMENT_TrITTATIAN
AL PHAS STARTER A
ALPHAT  TERV_ENGAGEMENT
ALPHAS  TERM_TRACK
ALPHAS: TRACK_INITIATE
ALPHA:  VALIDATE_HEADER
DATA;  CcanmAad 10
DATA:  Faunh
DATA:  wWH_1D
DAT'A; IMAG“_IL)
ENTITY CLASS: IMAGE
EVENT? ALLACATE
EVERT: SCHEDULE !
EVENT: SUMMARTZE
INPUT_INTERFACEY CC_tn
UTPUT_TLTERFACES  CC_nliY
HUTRYT_THTERFACE § CAT_RECARD
SURNETS  KECARO_DRAF
VALIDATIRG_POINTE  C2_tMAGE_HANDAVEFR
VALIDATTOR_PAINTS  STARTING_PRINT,
ENABLED Ry
INPUT _INTERFACES CcC_Tw,
TRACED FremMg
APIGINATINGREQUIRENENTS
TUS_DPSFPR_FARAGRAPK_3_p_{_A_FUNCTINN AL_REGLIREMENMTS
ORIGINATINGRFQUIREYENT S
TLS_DPSPR_FARAGRAPY_3 5> o E_FUNCTINLAL_RFAUIKEMENTS
ARIGINAT INGREQUIREMENT S
TLS_OPSPR_PARAGRAPN_3_p_&_A_FUNCTIANAL_REGUIREMENTS
IRIGINATING REQUIREMENT S i
TLS_DPSPR_PAIAGRAPH_3_2_ 6 _B_FUNCTTIANAL_REQUIREMENTS
ARTIGINATING HEQUIREMENT S
TLS_DPSPR_SURSECTIAN_3_2_1_FUNCTIONAL _RECUIREMEMNTS
ORIGINATINGLREQUIREFMFNTS
TILS_NPSPR_SUASECTIAN _3_2 S_FUNCTIANAL_RECUIREMENTS,
STRUC TU'RF ¢
INPUT_INTERFACES CC_IY
ALPHAS  VALIDATE _MEADER
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ALPHAS ACKNIWNLEDGE
MUTPUT_I“TERFACES CC_nruT
At D ki
CINSIDER DATAg  clumanp_IP
IF: (HANDAVER_IMAGE)
AlLbrAgs  TRACK_INTTTATE
VALTLATIAN _FOINT:  C2_IMAGE_HANDHVER
EVEMT:  ALLACATE
BUTPUT_TNTERFACES PATA_RECHRD
B (INTTTATE_ENGAGEMENT_MADE)
ALPHA: STARTER
VALTOATIOY PHINT:  STARTING_POTHT
ALPHMAL  ENGAGEMENT_THITTATIAL
EvErTs SCHEDULE
EVENTS  SUAMARIZE
TERMINATE
AR (TERWIMATE _ENGAGEMENT _MRDE)
ALPHAST  TERM_FNGAGFMENT
TFRAINATE
fR(DRAP_TRACK)
SELECT ENTITY_class: IMAGE SU'CH ThHAY (IMAGE_IpzHA_ID)
IF C(FAUND)
SURNETS  RECOURD_CLRAP
ALPHAS  TERM_TRACK
QUTPUT_INTERFACF: DATA_RECHRD
BTHERW][SE
ALPHAY CC_ERKAR_PROCESSTHG
TERMIUATE
Eni
AR (CC_rFSSAGE_ERRLR)
ALLFHA: CC_ERRAR_PRACESSING
TERMINATE
£ D
EMD
ENU,

R.NETS CENTRAL_FFESPUIRCES,
DESCKIPTIONS
"THE TLS_DPS SHALL IvP|EMENT THE KEOUIKEFENTS SPECIFIED
It THE UPSPR, REFFRENCF 242 ASSOCTATED WITH MANAGEMENT
AND cHnTROL OF TIS REZPRURCES AKD SHALL FERFORM THE
FUNCTIANS HEREIN RFFINFD AHD CILAGRAMMED In THE CONTRES
R_NET,
THE DPS SHALL ASSTGN TRACK QATES AN[ ENERGY ALLOWANCES
T EACH IMAGE mANPED OVER FRSH CAFMaND AND CONTRAL
AT SHALL D TERMINE ENERGY HABUMNS ARG ThACK RATE
FAVELAPES FaF FACH HANDAVER THAGF WHICH REMAINS IN
TkACK STATUS, THE ENFRGY RAUNDS ALD ThALK RaTE
FMVELAFES SHALI KHE MAINTAINED WITHIt AN ACCURACY
AND RESALUTICON TOLERANCE SUFFICIERT TO MEET THE
SPECIFIER RECGUIREMFNTS FOAR DETERMJNATINN OF TARGET
INTERCEPT CelDTITTANS,
THE DPS GHALL ASSFSS STATUS AF THE TLS RESBURCES AND
SiHALL ALLACATE TLS RESFHURCES 1N EACH MAMCOVER IMAGH
RASED PN RADLR SLKSYSTEM PFRFARMALCE CAFARTLITIES
A SHALL MAIMTALN A GRACEFRUL DEGRALATION PESTURE
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WHILE UNDER EVERLNAAD CONPITINUS,
THFE DPS SHALL GFNFRATE TLS RESPMURCF UTILTIZATIAN
PRAFTILES ANp SkaALL CAMMIY THESE DATA TA FERMANENT
FILE THRAUGH Tre PATA RECHRD OUTPLT INTERFACE.",
REFERS TAg
ALPHAT ASSIGN_RATE
ALPHAS CHEATE_STATE_FTLF
ALPHAY [RyP_LYST
ALPHAY MAKF_ALLABCATIAN
ErTITY_TYPE? [MAGE_IN-TRACK
ENTITY_TYPES LOST_FUSE
ENTITY_TYPES RETURNER_FULSE
SUSNETS  TALLY_RETUkNS,
ENAKLED Ry}
EVENTS  ALLRCATE,
TRACED FRAMg
ORIGINATING REQUIREMENT S
TLS_NPSPR_PARAGRAPK_3 2 3 _D_FUNCTIONAL_REQUIKEMENTS
BRIGINATING REQUIREMENT S
Tl S_DPSPR_FPARAGRAPH_3_p_4_A_FUNCTIONAL_REQUIKEMENTS
ARIGINATING REQUIREVMENT S
TI S_DPSPR_PARAGRAPH_3_2_u4_B_FUNCTIONAL_REQUIKEMENTS
WRIGINATING_REQUIREMENT S
TLS_DPSPR_GUASECTIAN_3_2_d_FUNCTIFNAL_REQUIREMENTS,
STRUC TURE g
ne
FIR FACH FHTITY_TYPF: RETURNFN_PULSE
DY SUBNETES  TALLY_RETURNS END
AMD
FIR EACH EXNTITY_TYPF: LOST_PULSE
0" ALPHAG DRfUp_LAST END
AND
FIR FACH EXMTITY_TYPE: TMAGE_T'_TRACK
DA ALPHAS  CREATE_STATE_FTLE END
ErD
ALPHAS MAKE _ALLACATION
FRR EACH ENTITY_TYPE: [MAGE_IN_TRACK
MY ALFwA:  ASSIGN_KATE END
TERMINATE
ENC,

RANETS  RADAR_SIMMARY,

REFEKS TR
ALPHAEL CAMPLETE_SyUMMARY
DATA: MBHDE
ENTITY_TYPES RETURMER_FULSE
FVENTS SUMMARTZE
QUTPUT_INTERFACE: Lava_pRECORD
SUBMNETS SUM_RETURNS,

ENABLED RY?
EVENTS SLIMMARIZE,

TRACED FROMg
ARIGINATINGLREQUIREMENTS
TLS_CPSPR_PARAGRAPH_3_2_u_A_FUICTIANAL_RFCUIRENENTS
AFTIGINATINGREQUIRENMENT S
TLS_DPPSPR_PARAGRAPH_3_2_&_D_FUNCTTANAL_RLGUIKENENTS
BRIGINATINGREQUIREFENTS
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TI S_OPSPR_SUBSECTIAN 3_2_d_FUNCTIMAL _REQUIRENEMTS
ARIGINATT NG REQUIREMELT S
TLS_DPSPK_SIUBSECTIAN _3_2_5_FUNCTICMAL_RELUIREMENTS,
STRUC TUIRE 3
CANSIDER DATA: MODE
IF (ENGAGED)
FIR BEACH EUTITY_TYPEg RETURMEDR_F!ILSE
DA SURNET:  SUM_PFTLRNS END
ALPHAT COoMPLETE_SLMMARY
FVENTS: SUMTARTZE
FUTPUT_INTERFACE: DATA_RECORD
#F (STANDRY)
TERMINATE
END
ENL,

RANETE RADAR_TIMING,

NESCFIPTINN:
"RADAR_TI™ING MAIRTATINS A RECERD NOF THE
CRADAR_CLNCK _TIME,.",
REFEFS TN
ALPHA:  UPDATE _RADAK_C| 0OCK
[NPUT_INTERFACE:  RADAR_CLACK_INM,
ENABI EP RYg
[MPUT_IMTFRFACE: RAPAP_CLOBCK_IN,
STRUCTLRE g
INPUT_INTFRFACES  RADAR_CLACK_IN
ALPHAT  UPDATE _RADAR_CLACK
TERMINATE
ENL,

RuNET: RESPANSE_TH_iKADAR

DESCFIPTIALS
"THE TIL.S_NPS SHALL [I¢PLEMEMNT THF FEOUTKEMENTS SPECIFIED
TN THL TLS_RADAR_PPS_INTFRFACE_SFECIFICALTIAN ASSOCTATED
WITH PRECESSING FARAR SUBRSYSTEN HESHALSES TU COMMANDS,
AMD SHALL PERFARYM THE FUNCTIANS HEREIN CEFINED AND
NIAGRAMMED TN THF RESPRAD R_NET,

THFE DPS SHALL FECFIVE AND FRHCESS RADAR MESSAGES
TRANSAITTEDR FY 7TkE TLS RADAR SURSYSTEM AND SHALL
THNTERRAGATE FEACH MESSAGE FNR ERRORS AnD SHALL
PRACESS ALl CHTECTED MESSAGE ERRORS,

THE. DFS SHALL, I'PAN RECEIPT AF ERROK_FREE RADAR
MESSAGES, DETECT AND PRACESS KEDUNDANT_IMAGES,
GHAST _THAGES, AND LOW_FLFVATION_IMAGES, ANC SHALL
HWPDATE STATE_PARAMETERS FAR FACH IMAGE _IN_TRACK,

THE DPS SHALL TERMINATE TRACK A FACH IMAGE wRICH IS
NETERMINED 1C RF EITHER A REDUNDAKRT B8R GLHBST IMAGE
AR WwHICH IS FAapyub TA EXCFED THF LGw_FLEVATIGN
CANGTRAINTS ANp SHALL MATHTATIN TRACK ON EACH IMAGE
NDETERAINFD 16 RpE RFAL,

THE PSS SHALL CPNSTRUCT AND MATHTAIN CESCRIPTIVE DATA
FILES FYR EACH TMAGE wWHICH IS BEITHEE FAINTAINED IN
TRACK PR DREFPEP FRAM TRACK aND SkHALL PERIOpDICALLY
CA4MTIT THESE DATA TA PERMAMNENT RECCEDS THROUGH THE
NATA RPECOKDS INTFRFACE,",
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IMPLEMFNTS
VFRSIONT  PRLE_COMPILFR_LTMITATTIAN _Co~PENSATINOL,
REFEFS Tog
ALPHAY FORI_IIPDATE
ALPHAST GHESTOFTERMINAT]ON
ALPHAS  GHOST_TERMINATION
ALPHAS LW ELEVATIOM_DETERMINATIAN
ALPHASY  LAW_TERMINATION
ALPHAS RFDUNDETEFRMINATIAN
ALPHAS RFEDUN_TERMIMATION
ALPHAE RFMEMBER_STEP
ALPHAY RR_FRRAR_PRECESSING
ALPHAT UPDATE_STATE
DATAg FOUND
DATA:  GHIST_IMAGE
DATAg  THAGF_ID
DATA: | OW_FELEVATIAN
DATA: PULSE_ID
DATA  PULSE_TYPE
DATAS RADAR_TYPE
DATA;  REDUMDANT _TMAGE
DATAY RR_ORDER_ID
DATA3 TARGET_ID
DATA: VALI”"_F?ETUFN
ENTITY_CLASS: IMAGE
EMTITY_CLASS: PULgH
ENTITY_TYPES [MAGE_TN_TRACK
[HPUT _TNTERFACES  RADAR_IN
JUTPUT_INTERFACES LATA_RECARD i
SUBNET: EXTRACT_MFASIGFMENT §
SUBNET MISSING_RETIIRNS
SUANET: KECOARD_DKRAF,
ENABLED Ry:
INPUT_INTERFACE: RADAR_IN,
TRACFD FRNMg
ORTGINATING REQUIREMENT S
TLS_DPSPR_FARAGRAPH_3_2_2_A_FUNCTINNAL_RIGUIREMENTS
URIGINAT ING_REQUIREFENT S
TLS_DPSPR_PARAGRAPKH_3_2_2 R_FUNCTIOMAL_REGUIREMENTS
AFIGINATING REQUIREFENT:
TLS_DPSPR_FARAGRAPH_3 > 2 (_FUNCTIONAL_REQUIKEMENTS 3
IRIGINATING_REQUIREMENT S |
M S_DPSPi2_PARAGRARH_3 2 2 D_FUNCTIONAL_REGUIREMENTS
ORIGINATING_REQUIREMENT S
TL3_DPS+HR_PARAGRKAPH_3_2_3_A_FUNCTIANAL_REQUIKEMENTS
SRIGINATING REQUIREMENTS
TLS_DPSPR_PARAGRAFH_3_2_3 _B_FUnNCTIANAL_RFGUIKEMENTS
TRIGINATING_REQUINENMENTS
TLS_DPSPR_PARAGRAPH_3_2_3_C_FINCTTONAL_REGUTIREMENTS
SPIGINATING_REQUIREMENTS
TUS_DPSRK_PARAGRARPYH_3_ 2 3 F_FUNCTINNAL_REQUIREMENTS
IRIGINATING REQUIREMENT S
TLS_DPPSPR_PARAGRAPH_3_p2_6_B_FUNCTINNAL _REGUIREMENTS
JRIGINATING REWUIREMENT S
TLS_DPSPR_FPARAGRAPH_3_2_ 6 _C_FUNCTIANAL_RENUTREMNENTS
IRIGINAY NG REJUIRFMENTS
TIS_DPSPR_SUSSECTIAN_3_2_2_FUNCTIONAL _REGUIREMENTS
IFIGINATING REQUIREVFENT S

S
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TLSLDPSPR_SUASECTIAN _3_2_3_FUNCTIONAL_RELUIREMENTS
ARIGINATINGOEQUIREMENT S
TLS_DPSPR_S'IISECTION _3_2_5_FUNCTIMNAL_REGUIREMENTS,
STRUCTURE :
INPUT_INTERFACES: RADAR_TN
SELECT ENTITy_CLASS: PU|LSE SUCH THAT (PULSE_IDsKkR_ORDER_ID)
IF (FAUND)
IF (RADAR_TYPESPU SE_TYFE)
|
ALPHA3 REMEMBRER_STOP
FAR FACH ENTITY_CLASSt PULSE
PO SUANETE MISSING_RFTURNS END
SELECT ENTITY_CLASS: PULSE SUCH THAT
(PULSE_INSRR_NRNFR_ID)
TERMINATE
1 AND
g SUKNMETS EXTFACT_MEASUREMENT
| IF (VALIDP_RETURM)
ALPHAS  UFDATF_STATE
uh
ALFHAY Lew_ELEVATTIAN _DETERMINATION
IF (LAR_FLFVATION)
SURNETy RECERD_DRAP
. ALPFAY  LOW_TERMINATIAN
QUTPUY_INTERFACE: DNATA_KECIRD
ATHERWISE
TERMINATE

END
AND
ALPHA:  FARM_UPDATE
QUTPUYT_INTERFACES DATA_RECERL
AND
FOR EACH  ERTITY_TYPE: TIMAGE_IN_TRACK
SUCH THAT (IMAGE_IND<>TARGET_IL)

DO ALPHAg REDUN_DETERMINATION ENC
SELECT ENTITY_CLASS: TIMAGE SUCH TFaAT
(IMAGE_ID=TARGFT_ID)

IF (RELUNPANT_IMAGF)

SURMNET: RECORD_DRAOP

ALPHAY REDUN_TFRMINATIAN

OUTHUT_INTERFACF: DATA_RECAKD

OTHERWISE
TERMINATE

END

END

ATHERATSE

AlLPHAST GHFOST_NETERMINATIAON i

IF (GHAOST_IMAGE) :
SUBNET: RECORD_DREP . 1§
ALPHAY GHAST_TERMINATION F
GUTPUT_INTFRFACE: DATA_RECHRL

OTHERVISE

TERMINATE

END
£l
el

ATHERA~TSH
ALPHAYL  RN_FRRAK_PRYCESSING
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TERMINATE

END
OTHERWISE
ALPHAS RR_ERRAR_PROCESSING ]
TERMINATE '
2]

END,

RaNET: SKEDLR, ;
DESCRIPTIONI j
"SKED_R CONSTRUCTS THE ORDERED FILE OF DATA FOR '
A FRAME,",
REFERS T3
ALPHAS INITIALIZE_SKENLR
ALPHAT PICK_CANDIDATES
DATA; |LAST_PULSE
DATAy MODE
DATA: TESF
DATA; TRACK_RATE
ENTITY_TYPE: [IMAGE.IN_TRACK
EVENTT XR8
FILEs CANDIDATE
SUBNET: FORM_FRAME,
ENABLED BY1
EVENTt SCHEDULE,
TRACED FROM:
DECISIONg RADAR_SCFEDULER_PRIORITIZATION
ORIGINATING_REQUIREVMENTY
TLS_DPSPR_PARAGRAPH_3_2_2. A FUNCTIONAL_REGUIREMENTS
ORIGINATING_REQUIREMENTY
TLS_DPSPR_PARAGRAPH_3_2_2_B_FUNCTIONAL_REQUIREMENTS
ORIGINATING_REGUIRENMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_C_FUNCTIONAL_REGUIKEMENTS
ORIGINATINGREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_2_DO_FUNCTIONAL_REGQUIREMENTS
ORIGINATINGLREQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_ 2 E_FUNCTIONAL_REQUIREMENTS
ORIGINATINGLREQUIREMENT?S
TLS_DPSPR_PARAGRAPH_3_2_3_D_FUNCTIONAL_REGUIREMENTS
ORIGINATING_REQUIREMENT?
TLS_DPSPR_PARAGRAPH_3_2_3_E_FUNCTIONAL_REGUIREMENTS
ORIGINATING_REQUIREMENT?S
TLS_DPSPR_SURSECTION_3_2_2_FUNCTIONAL_REGUIREMENTS
ORIGINATING.REQUIRENMENTY
TLS_DPSPR_SURSECTION_3_2_3_FUNCTIONAL_REQUIREMENTS,
STRUCTURE
CONSIDER DATA: MODE
IF (ENGAGED)
ALPHAY INITIALIZE.SKED_R
FOR EACH ENTITY_TYPEs IMAGE_IN_TRACK SUCH THAT
(LAST_PULSE#(1,0/TRACK_RATE)<TFOF)
DO ALPHAg PICK.CANDIDATES END
FOR EACH FILE! CANDIRATE RECORD
DY SUBNETE FORM_FRAMF END
EVENT: XRR
TERMINATE
OR (STANDBY)
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TERMILATE
END
l END,

R.NET: XMIT_R,
DESCRIFTINONG
"XHIT_R RUILDS ANE FRRwARDS TO THE AUTFUT_INTERFACE
"RANAR_AUT THE CGMMANDRS OF THE FRAME ",
REFERS TH;
ALPHAS FORM_TI_T2
ALPHAS FORM_T3
ALPHAS pIcK_CjPMAu[
ALPHAY SELECT_COMMANE
DATA: RADAR_TYPE
DATA; RECARD_FAUND
i EVENT: SCHEDULE
EVENT: XkB
ONTPUT_INTERFACES FADAR_OUT
VALIDATIAN_PAINTS KADPAR_COMMAUD_OUTPUYT_FOINT,
i ENABLED By:
| EVENT: XRRE,
TRACED FROM:
DECISIANG RADAR_SCHFEQULER_PRIARITIZATION
ORIGINATING REQUIREFENTS ,
TLS_DPSPR_PARAGRAPKH_$_2_2_A_FUNCTIBNAL_REQUIREMENTS
ORIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_B_FUNCTINLAL_REGUIREMENTS
ORIGINATING_REQUIRENMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_C_FUNCTIANAL_REGUIREMENTS
BRIGINATING_REQUIRENMENT
TLS_DPSPR_PARAGRAPH_3_2_2 D_FUNCTIONAL_REQUIREMENTS
ORIGINATING_REQUIREMENTS
TLS_DPSPR_PARAGRAPH_3_2_2_ E_FUNCTI®MAL_REQUIREMENTS
ARIGINATING_REQUIREMENT
TLS_DPPSPR_PARAGRAPH_3_2_3_D_FUHNCTIONAL_REQUIREMENTS
ORIGINATING.REQUIRENENT S
TLS_DPSPR_FARAGRAPKH_3_2_3_E_FUlCTIOUAl _REQUIREMENTS
ORIGINATINGLRENUIREMENT S
TIL S_DPSPR_SURSECTIAt _3_2_2_FUNCTIANAL_REGUIREMENTS
ORIGINATING_REQUIRENMENTS
TLS_DPSPR_SIRSECTTA _3_2_3_FUNCTIONAL_REGUIREMENTS,
STRUCTURE §
ALPHAY SELECT_CAMMANL
IF (RECARD_FHUND)
ALPHA: PICK_CBMMAND
EVENTS  XKkH
CANSIDER DNATAY RADARP_TYPE
IF (T3)
ALPHAS FORM_T3
AR (T1 MR T2)
ALPHAS FORM_T{_T?2
END
VALIDATIAN_POINTS RANDAR_CAMMAND_OUTPUT_POINT
FUTPUT_INTERFAC .5 RAPAR_AUT
|’_17HFR5\ISE
FVENT: SCHEDULE
TERMINATE




END
END,

SOURCES TLS.DPSPR_X1_TRACK_L®PP_EXPERIMENT,
DOCUMENTS

BRIGINATINGLREQUIRENMENT?S
TLS_DPSPR_PARAGRAPH_3_2_1 _A_FUNCTINNAL _REGUIREMENTS
ARIGINATINGLREQUIREVMENT:
TLS_DPSPR_PARAGRAPH_3_2_1_A_PERFNORMANCE_ REQUIRLYENTS
ORIGINATING REQUI“E*Eth
TLS_DPSPR_FARAGRAPH_3_2_1_B_FUNCTICNAL_ RLQUIREPENTS
BRIGIMATINGS REQUIRE'FNT'
TLS_DPSPR_PARAGRAPH_3_2_1_B_PERFORMANCE_KEGUIRENMENTS
IRIGINATING_REQUIREMENT S
TLS_DPSPR_PARAGRAPH_3_2_2_A_FUNCTIONAL_REGUIREMENTS
ORIGINATINGREQUIREVMENT S
TUS_DPSPR_PARAGRAPH_3_2_2_A_PERFORMANCE_PEGUIREMENTS
ORIGINATING_REQUIRENMENT S
TLS_NPPSPP_FARAGRAPYH_3_p_2_B_FUNCTINMAL _REQUIREMENTS
ORIGINATING.REQUIREMENT S
TLS_DOPSPR_PARAGRAPH, 3_2_2_B_ PERFORMANCE_REGUIREVMENTS
ORIGINATING REQUIREFMENTS
TLS_DPSPR_FARAGRAPH_3_2_2_C_FUNCTIOMAL_REGUIREMENTS
SFIGINATING REQUIRENMFNTS
TLS_DPSPR_PARAGRAPH_3_2_2_C_PERFBRMANCE REWUIREMENTS
ﬂFIGINATING RFQUIREPENTt
TLS_DPSPR_PARAGRAFK_3_2_2_0_FUNCTIONAL _REGUIREMENTS
ORIGINATINGREQUIRENMENTS
TLS_DPSPR_PARAGRAPH_3_2_2 D_PERFARMANCE REGUIREMENTS
URIGINATING_REQUIRENENT?
TLS_DPSPR_PARAGRAPH_3_p_2_E_FUNCTIOMAL _REQUIREMENTS
JRIGINATINGREQUIREMENT S
TLS_DPSPR_PARAGRAPKH_3_2_2_E_PERFARMANCE_REGUIREMENTS
IRIG I*ATINh REQUIRENFFNTS
TLS_DPSPR_PARAGRAPH_3_2_3_A_FUNCTINNAL_REQUIREMENTS
16 INArINb REQLIRLNENT'
TLS_NPSPR_PARAGRAPH_3_2_3_A_PERFARMANCE_REGUIREMENTS
ORIGINATINGREQUIREFENT 2
TLS_DPSPR_FARAGRAPH_3_2_3_B_FUNCTIANAL_REQUIREMEMTS
JRIGINATING_REQUIREMENTS
TILS_DPPSPR_PARAGRAPH_3_2_3_B_PERFARMANCE KEGUIREMENTS
ORIGINATINGREQUIREMENT S
TLS_DPSPR_FARAGRAPH_3_2_3_C_FUNCTIONAL_REGUIREMENTS
ORIGINATING REQUIREYENTS 3 :
TLS_DPSPR_PARAGRAPK_3_>_3_C_PERFOKMANCE_KEGUIRENMENTS ?

ARIGINATING REQUIKE ENT S
TLS_DPSPR_PARAGRAPH_3_p_3_D_FUNCTIONAL_REGUIREMENTS
MRIGIMATINGLRENUIRE ERT S
TIS_PPSPK_PARAGRAPH_3_p_3_D_PFRFARMANCE FEWUIRENENTS
EIGINATING REQUIREERTS
TLS_DPSPI_PARAGRAPKH_3_2_3_E_FUNCTIANAL_RE GUIREMENTS
"RIGINATING REQUIREMENTS
APSON_FARAGRKAPH_ 3_2_3_E_PERF ARMAMCELREGUIREMENTS
’ T ""'t’ FNTS
PACAGRAPL__p_ 3 _F_FUNCTIANAL_RFGUIREMENTS
LTS

I st

L2 3 FPERFARMANCE_REGUIREFMENTS




ORIGIMNAT[r (G REQUIREMENT S
TLSLDPSPR_PARAGRAPH_§_2_3_G FUACTIANAL _RFGUIKENENTS
ARIGINATING REQUIREFENT S
TUS_DPSPR_PARAGRAPH_3_ 2 3_G_PERFARMANCE_FFGLUIREMENTS
IRIGINATINGLREQUIREMENT:
TLS_DPSPR_FARAGRAPM_3 5 a_A_FUNCTIAYAL_REQUIREMENTS
AFIGINATING _REQAUIRENENTS
TLS_CPSPR_FARAGKAPH_3 2 4 _A_PERFURMANCE_REGUIREMENTS
BRIGINATINGRENUIREMERT
TUS_CPSPR_PARAGRAPH_3_2_4_B_FUHCTIANAL_RFQUIKEMENTS
URIGIMATING_REQUIREMENL T

TLS_DPSPR_PARAGRAPH_3 p_u_R_PERFARMANCE _FEGUIREMENTS
ORIGINATING_REAUIREVFNT
TUS_DPSPR_PARAGKAPH_3 > &5 _A_FUJCTIANAL_RFQUIREMENTS
BRIGINATING_REQUIREVMENT:
TIS_DPSPR_PARAGRAPH_3 2 6 _A_PERFARMANCE_FEGUIREMENTS
ORIGINATINGREJUIREMENT S
TLS_NPSPR_FPARAGRAPH_3_p_5_B_FUNCTIANAL_REQUIREMENTS
IFIGINATING_REQUIREMENT S J
TLS_DPSPR_PARAGRAPH_3_ > & B _PFRFARMANCE_KFUUIREMENTS

IRIGINATIWG _REQUIREMENT S
[LS_ﬁPSPP_PARAGQAPH_S_?_S_C;FHNC1I"“Al_REQDIREMENTS
BRIGINATING_RENUIRELENT S
TLS_DPSPR_PARAGKAPK_3 p & _C_PERFAOKMANCE_KEGUIREMENTS
ORIGINATING_REQUIREMENT
7|S_DDSPQ_PAQAGFAFH_§-?_S_D_FUMCTIHNAI_RfﬂtIREhENTs ’ I
ARIGINAT[HG_REJUIREMENT S
TLS_DPSPR_PARAGRAPH_3_>_5_D_PERFARANCE_KEGUIREMENTS
BRIGINATNGLREAUIREMENT S
TLS_DPSPR_SECTIANLILO_FUNCTTIONAL _RECUTREMENTS
ARIGINATINGLREQUIRENMENTS
TLS_DPSPR_SECTIAN_3_o_pERFIRMANCE_REQUIREMENTS
ORIGINAT NG REQUIREMENT S
TLS_DPSPr_SECTINN_3_1_FUMCTIONAL _REGUIREMENTS
ORIGIMNATING_REQUIREMEL TS
TLS_npsnp_sEcT[ﬁm_s_1_p§uFHRMA:cg-nrqnlnfMgNIs
BRIGINATINGREQUIRE ENT

TLS_PPSPR_SECTION_3_2_ FUNCTIOMAL_REGUIREMENTS
GRIGINATINGREJUIKEMFENT S
TUS_DPSPR_SECTION_3_2_rERFORMANCE _REQUIREMENTS
ORIGINATING_REQUIREMENT S

TES_DPSPR_SUASECTIAt 3 2 1 _FUNCTIAMNAL_RFGLUIREMENTS
ORIGINATING _REQUIREMENT S

TLS_DPSPR_S'BSECTIAN_3_2_ t_PELRFARMANCE_REGUIREMENTS
ORIGINATING_REQIIREMENT:
TLS_DPSPR_SUASECTIAN 3 _2_2_FUNCTIANAL_REGUIREMENTS
ORIGINATING_REQUIREMENT S

TLS_DPSPR_SIMSECTTIAN _3_2_2_PERFARMACCE _REGUIRKENENTS
ORIGIMATINGREQUIREMENT S '
TLS_DPSPH_SIUNSECTION 3_2_3_FUNCTIANAL_REGUIREMENTS
ORIGINATING_REQUIREMENT S
TUS_DFSPP_SURSECTINL _3_2_ 3 _PERFARIANCE_REGUIREMENTS
ARIGINATINGREQUIREMENT S

TLS_NPPSPR_SUASECTIAN 3_2_d_FUNCTIONAL _REQUIREMENTS
IRIGINATINGREJUIREMENT S
TlS_PPSPR_quSEcTIar_;_a_u_PtQFﬁRHAth_R(Ouxkeh(NIs
ARIGINATINGLREQUIREMENT S
TLS_DPSPR_S'ASECTINN (3 2 _S_FUNCTIONAL_RECUIREMENTS
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SRIGINATING REQUIREMENT S
TLS_DPSPR_SUASECTIAL_3 _2_S_PERFARMANCE_RFAUIREMENTS,

SOURCE: TLS_RANAR_DPS_INTERFACE_SPECIFICATINN,
PHCUMENTSE
BRIGINAT[NGLREAUIREMFNT
TLS_RADAR _DFS_IFS_PARAGKAPH_3_2_9_FUMCTIANAL_REGUIREMENTS
ARIGINATINGREJUIREMENT:
TLS_RADAR_DPS_IFS_PARAGRAPH_3_2_O_PERFORMANCE_REQUIREMENTS,

SUBNETs FXTRACT_MEASUREMENT,
IMPLEMFENTS
VERSIANS  POLZ_COMPILER_LTMITATIAN _COMPENSATIAN,
REFERS THh;
AL PHAS SET_PULSE
ALPHAS  T1_T2_MEASUREMENT_EXTRACTIAN
ALPHAT  T3_MEASUREMENMT_EXTRACTIAN
DATA: 1HaGE_LD
DATAY  TARGFT_ID
ENTITY_CLASS: [IMAGE
ENTITY_CLASS: PULSE
ENTITY_TYFES LPST_FULSE
ENTITY_TYPES RETURNED_FLILSE
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oF (T1_T2_PULSE)
ALPHAS TI_T2_MELASLREMENT_EXTRACTIAN
gF (LBST_PULSE OR ”ET(“NFU_°ULSEJ
ErD
ALPHAY  SET_PULSE
KF TURN
END,

L=TAKGET_ID)

SUBNET: FARI_FRAME,

DESCRIPTIANG "FORM_FRAME PRAVIDES RADAR CANFLICY KESOLUTION,",

REFEFS TA:
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ORIGINATINGREQUIRENMENTS
TLS_OPSPR_PARAGRAPH_3_P_2_ A_FUNCTINNAL_REGQUIREMENTS
9F TG INATINGLREGUIREN ERT S
TLS_DPSPR_FARAGRAPH_3_2_2_B_FUNCTIONAL_REGUIREMENTS
IRIGINATING REQUIREMENT
TLS_DP3PR_PARAGRAPH_3 5_p2 C_FUNCTIPNAL_REQUIREMENTS

H-81




IRIGINATING REQUIREMENT
TUS_DPSPR_PARAGRAFH_3_2_2_ D_FUNCTIOMAL_RFEGUIREMENTS
ARIGINATINGLREQUIREMENT S
TLS_DPSPR_PARAGRAPH_3 2 3 _D_FUNCTIANAL_REGUIKEMENTS,
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END
RE TURN
END,
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ATHERWISE
FND
tF (T3_PULSE)
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ALPHAE SET_LOST
ATHERWISE
FND
8P (LBST_PUILLSE 9R RETLRNED_PULSE)
END
RE TURN
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)
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Rt TURN
END,
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SUBLET:  TALLY_RETURNS,
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OF (NFITHFR)
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1 ALPHAD SET_COUNTEL
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END
RE TURN
END,
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AUTPUT_INTERFACET CC_AUT,
TRACED FRAMg
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ORIRINATING_REQUIREMENT S
TLS_DPSPR_SURSECTIAL 3 _2_1_FUNCTIONAL_REGUIREMENTS,
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(*K*),
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(*J*),
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[MPHT _INTERFACES RADAR_CLACK_IN
INPUT_INTERFACES RADAR_IM
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ORIGINATING_REQUIREMENT S
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BRIGINATING_REQUIREMENT S .
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ORIGINATING_REQUIREMENT S
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PATH 3
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REFEPRED BY:
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TRACED FROM:
DECISICN: RAUAR_RESAURCECONTRAL_FRI
DECISIONG RADAR_RESOURCE_CANTRAL _RZ
BRIGINATING_RPEQUIREMENT S :
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BUTPUT_INTERFACES FKADAR_OUT,
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IMPLEMENTED BY?
R_NETt RESPONSE_TA_RADAR
SUBNET: EXTRACT_MEASUREMENT,
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ORIGINATING_REQUIREMENTS
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EQUATES Thg
MESSAGESs T1_T2.COMMAND,
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i MESSAGET T1_T2_RETLRN,
SYNENYME T3CMD,
EQUATES Tng
MESSAGEs T3_CaMMANE,
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MESSAGE: T3I_RETURW,

VALIDATION_PATHYS
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VALIDATION_FOINT
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ORIGINATING_REQUIREMENT?S
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VALIDATION_POINTS
CONSTRAINED RY:
PERFORMANCE_REQUIRENMENT S
PERFARMANCE_REQUJIKEMENT S
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ARIGINATING_REQUIRENENT S

PATH 3
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ENC

VALIDATION_PATHS
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PERFARMANCE _REAQUIREMENTS
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PATH &
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STARTING_PAINT,
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