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HHP 28 Qof

REQUIREMENTS & ENHANCED [ ARCHITECTURE MODELS ]
REQUIREMENTS MODELS

[ Entity H Process ! l Control interconnect
- - -

Data Control Architecture Architecture Archii 1273
1A05 Dizaram Context Diaaram Context Diagram Cont i
L L I L I - I I I
[ I\ I
Class Oata Contro} iteciure Architecture Architectire
Qiagrams Elow Flow Elow Message Interconnect
Qiaoram Qiagram |} iaara Oiagrams {1 Diagrams
L1
N E— blogule
Inheritance
Diagrams {1
State 2
X T T - I :
r . I r r
2 Decision/ Architecture Architecture Architectur
ity—Cla £rocess E Process "
2D = Specifications 3 Activation Module Hessats Interconngot
Tables | 1]} Soecifications Soecifications | | Specifications
Bequirements Dictionary Architecture Dictionary

¢ REFRATIRAT] OF SYSIENS EnGHNERNNS

HHP Graphical Syntax

e
Dl

Symbol Description

Produces outputs from the inputs according to the
action implied by its name.

External entities which interact with the system
Terminator being designed.

\ Process Specification (PSPEC) - The decomposition
Primitive of a process to its lowest fevel, primitive.

\ (PSPEC)

" Communication links carrying information, material, or
Interface energy between processes, terminators, and/or PSPECS.

Flow

ARG WAVERSHY | DEPARTHENT OF SYXTEMS DNGRIERRG 1
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oA 5 HBYE

USER INTERFACE

PROCESSING .
MAIN FUNCTIONS
INPUT (CORE PROCESSING)k OUTPUT
PROCESSING “IPROCESSING
SUPPORT FUNCTIONS
A k

Lest Jis Aldg A
Information Hiding2l &2& XI&

[
[t

AKRE SHIVERGTY ¢ DEPARTERT OF SYSIENS ENCREERRG

© op[=A AR FEA (Message)

=z Architecture Message Specification

~-Name of Message : 23t SE0| B3B8 MlAs Se= 018
~Parameter specification : parameter 0| & 2 i

—Message composition : message Jt 02 1% messageZ OIR0T L

~Characteristics of the message : SAl4, timing &

: S ORIOU LEHVERSIY ) DERARIMENT OF SYSTENG DNGHEIRNG
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# Entity Class Specification

-Name
-Alias(es)

-Purpose : entity class &% MAE 0] ClE S0I1&E 2H=X. What It is? What I8 it used for?
Why does It exists

~Propertles : entity class(il Di& Relé =

~Create/delets rules— M2 instance & 84 9 810§ T8 A
-Attribute : SIE entity 8] &49 018 & 4%

-Qthers: Comments and additional remarks

JICU NIVERSITY ¢ DEFARDEAT BF SYSTENS ENONESRHS

QA — F|of FHA (Control)

72 Control Specification (CSPEC)

-Captures the control processing requirements of the system
-Contaln two types of finite state machines : Combinational/Seque ntia!
-Combinational machines : Have no memory

: Transform current Inputs directly Into current control or data
outputs

-Saquentlal machines  : Do have memory
: Baged on previous Inputs, they transform current control inputs

and
the current state into current auiputs
Control Specification
De
Combinational machine Sequential Machine :
State Transition Diagram -
Decision Tables State Chart
Boolean Expression State Transition Table
%7 State. Transition Matrix - ¢ * -
- .
Process Activation Tables
VR aon aveRSi neRaDTaEY £ SNATIE. O AT

_30_




QAY — Ko FEA (Control)

8 Control Specification (CSPEC) : Activation Table

-Speclal kind of decision tebls In which the control flow ouipuis are replaced with names of processes to be
activated and deactivated.

PROCESS
P Q R
CONTROL
P
P
PC1 0 1 0
Py
Lo
PC2 1 o 1
P
>
PC3 1 1 0
v a. v
R IREVERSTY | DEPARTIENT OF SYSIEG EHORNEERRS ; T

QAN Dictionary

-Alphabetical list of all the ltems uged in requirement models
-Deflnes : data flows, contro! flows, stores, entity classes, rel ationships, atuributes

Meaning and . Accurac § Resolutio

Name Composition Type Units Range/Value Y A Rate
P>
BARO Barometric £10 1 100
_ per

AT altitude data feet 0-70.000 feet 1 msec
AR | heels off 1 conirol ON, OFF e

y e g v v v v v 3

-8paclal descriptions templates are used for entliy clesses, rela tlonships and atiributes
~The dictionary should be created concurently with the models.

~in fact defining twenty to thirly most important ttems before sketching any dlaaram Is
recommended.

SR IIVERSIY | DEPRRTIEIY {3
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OFH HAR FE= (Message)

w Architecture Message Context Diagram

----------- >
-
Do-it : Message Flow : Information, material,
energy change between Architecture
Help me i, Do-part module or environment
]
——— (S e e 1
H SYSTEM | A e
: A ¢l . B
¥ . { o Parameter : Request and response
n .
________ H
Your turn
to help

gﬁ@n 918 A AE?EO] Message Flowl B 0I5 Architecture Messege Diagram2| &t €

BICU RUVERRTY » DEPRNTENT OF SYSTENS HHGNEERK

258 BEE NLE HEAE

Z GHSH:
e BT A BB
e HE 2 c=042
RIS
e QTAE 2 i
VI R=1-1

IAE AN N
FAL T AR DbsEE AR 2

@ TurboCase &7 A&t HHP 2tg &

g QE)|Et AHRA IS

e &S SINAS

LS4 (Ambiguity) 2
MY 2B HA

2O 2AFe EE
SEatEl KA ZE

iy
Ir

COARU 1DIVERSHY | DESARINENT OF SYSHR DGRELRNG
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Q7R

Data Context Diagram

Fungtion
[

Perform |
System i 7

—~ gojg ¥¥= (Process)

2

©  Terminator®t System Function % 0] &2+
8 AL F4R DFD

ST OSHIRERNG

AAEIDE QA AETZIO Data Boundary & &
o 588 20

ol

Data Flow

Process
: Transformation of
incoming flows into

outgoing flows

A0 URIVERSHY § DEPRRTMENT OF
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ROBOT

OB

b RESPONSE PROGRAM ————____ | Work
) Menitarig
USER ~ Systera
COMMAND ROBOT ‘e
T STATUS .
f‘ / 1 N /
o ; ,
ELECTRIC,._,_n-a—'—)l Aetdmg f&mw STATUS
POWER ' / REQUEST
o /\
WELDING WELDING ELECTRIC
WIRE \ GAS CURRENT
Welding
Workpiecse
ral
Control Flow Diagram
\ A |~-90.§., Process, Store : Same as DFD
| co2 ..
ten . ———
| | cspec ear:
|\ 1 {
\ ‘e Q2 " Sink for.control! flow inputs to
Y e ———— > the CSPEC and source for
\ 3 contro! flow outputs from the
\ e CSPEC
\\ \\ oct
Yo N\ S
N\ - ~CI3 is an Input to CSPECO
~,
HE s -C03 s an output from a
\ 2N ot decision table or an action of a
\ Semen state chart in CSPECO
\ -
ci3 _:l
\~-—
DFD2H R AIGHXI Bt data LHAI0 contiol & 2 ECH
ASOU BIVERSIY | DTRARTERT GF SYSTEMS DESREERRS H ; JV/
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Modeling Check View Window Inedace Help -
&
START
o=~ TCOMMAND
\ PROGRAM T
e me--wo- HUMBER «__.___
\\ i INCREASE Sl
ELECTRIC PROGRAM. ~ | Y
POWE\R . NUMBER . EDITING 108
- DECRSE CART COMMAND PROGRAM
MOYE *
. - COMMAND .
; N
%
i
\ N WELDING
SYSTEM y — JOB
INITIAL ¢~ INFORMATION
INFORMATION
/ / > START
WELDING STATUS
WELDING N PR A
WIRE ELECTRIC ~ WELDING COMMAND™~_ _ REPORT L S
CURRENT GAS ~1~ T commMaND
\
4
RIAL UHVERSE f .
TRUNING COMMAND
AStart Selected Job Progragn -3
ODisplay System Fuing

ISTOP COMMAND
e AStap Ruriming Job Prograns
O:Display Systers Stop

1 ELECTRIC POWER

A:Lasd System Operation Program
O Preessizg Sigmal

TSYSTEM SHUTDOWH COMMAND
AShutdovn System Operation Program
A:Display Powsr-Off

FMODE CHANGE COMMAND
ADirplay Systems Handling Mode

e ACanver: Operation Hode
1: MODE CHANGE COMMAND
A Convart Oparation Hods
ADisplay Systam Oerating Mot

1J¥D MODE CHANGE COMMAND
A.Duplay System Operating Mode

¢ & Convert Operation Mods

CHANGE COMMAND

A:Display System Handling Mede

THMODE
A:Convant Operation Mode

)

i+

-

[:JPD HODE CHANGE COMMARD
AConvert Oparation Mods
A:Display Jeb Program Dovniloading Mode
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§§ Enhanced Data/Control Diagram .

Muodeling Check View Window Intedace Help

File Edit

usER S
comMMANDE ~

i T START
g Contmﬂax————\\’ J' \ ?0MMAND\ - _
! ﬁROGéM !
KTERIAL ! WUMBER
bt :
INCREABE . N
It v LT e
HUMBER N
DECRSE ‘capy COMMAND
MOVE .
- . - = COMMAND \
. X
{ ¥ \
| !
b v
RS
. WELDING
THITIAL 3 e INFORI.bOi[iTION
IMITIAL -3
INFORMATION ;
: ,Y.:
Terminator : External System

e 0l
[ am—

[ ]

s Architecture Module : Basic Building
T } Block of System

——
Architecture Flow : Information,

1 material, energy change between
EXTE | . A
.| Architecture module or environment

7

{ NAED 915 NAELY Architecture Flowl § 013 & Architecture Flow Dlagram2| & @& [

SORKOH WBRVERSEY ! DERARTZET OF SYSTEME DORMEERKS i . H ’m
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.- Eile Edit Modeling Chack Mew Window Interface

Help

i Ussr

Aok 1
Plonitoring
System

STATUS STATUS
REQUEST RESPONSE

|

Work
dlonitoring
Systern

!
o
TUSER ROBOT
CO]VI{V‘SKHD RESPIONSE
ELECTRIC
ELECTRIC . e RRENT
POWER Weiding
__ WELDING Warkpiece

S : WIRE
oo WEDLING

JjoB GAS

PROGRAM

OfF[eX SEE= (Flow)

z Architecture Module Specification (AMS)

-Required constraints : -illity, cost, schedule &

-Interfaces : 8.8 &

-Description : 2E0 Ciet 49, € I, 289, A8 UAAMS 52 48

~Cross Reference : 8% 2&H0 &YE Requirement Madel &8l Z2H A, HORA, &
-Design Rationale : SFE 4 et 2E glotg s 23
—Design Justification : 2&0| §2E LTINS 1T 2 SUE 4 YLD BEE= 2

L AJOU UHIVERSITY | DEPRRTHENT $IF SYSTONE DNGHRERNG
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Edit -Modeling Check Miew Window interface

Help

TEACH :
PENDANT ~—3!
COMMAND

L TEACH
PENDANT

USER
‘¢—— PANEL -~
¢ COMMAND

USER

PANEL
COMMAND COMMAND
STATUS
RESPONSE
THREE ; ] :
- PHASE —> .. . —CONTROL -
AC 220V P ‘ POSIGNAL !
WELDING
SINGAL CART
CONTROL
SIGNAL
B
THREE )
PHASE H
AC 320V
WEDLING
Gas
WELDING
WIRE
ELECTRIC
CURRENT

- OFF|¥N 48 AL (Interconnect)

2 Architecture Interconnect Context
Diagram

I
| 1
i | HYDRAULIC H
S - LINK S

e = -

Interconnect Symbol

- Interconnect & g10| YO| U »
AL, dEgs |3 qoia I8N ¢

.
- UHBUE B8AH N8
Architecture Interconnect
: Architecture flow?t 22& 8213 6N
Interface : S & AH0IS] 3
(An Interconnect has at least two Interfaces)

Bt #El

MAET 215 ANAEZES Architecture FlowE ¥ 0IFE & Architecture interconnect Diagram 2}

i RKOU LBIVERSIY | DESARTUHT GF SYSTRMS ENGMETRING
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gOlIEA AT HEE

File Edit Modeling Check View ndow interface Help

Fanh
[Towte

O 7|%A Dictionary

= Definition : Repository of definitions of all flows in the architecture model

& Contents

—-Name

-Structure : flow@ 48t component

-Physlcal Description : (03) electrical waveform, type of energy transfer, word length.
-Type : data or control

-Source(s) : flow@ HHAIE 28

~Destination : flowJt @20k 28

-Channel : flowJl &2 Jh= Interconnact

Name Composed of Phy§|c§| Type Origin Destination Channel
Description .
[

See’ ;

electrical i

A A1+A2 wave spec D Termt AM4 BUST
XXX 5§
A4 v v A4 v ; \ 2

Ll BEROU WFAYERTY ! DEPARTIENT 0P SYSHIG ENGHEIRNG
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DL@ M;; @Cﬁ%‘f‘ L@
RN B R B2 38 8.

g 0 ” W % W 20 2 M ® 28 I

Name Definition Type | Source Destination | Channel

USER PANEL | [START_COMMAND | Data | UserPanel Conteoller User Panel
: COMMAND PROGRAM_NUMBER_INCREASE |

- PROGRAM _NUMBER_DECRSE |
VERTICAL_LEFT_GAP_COMMARND |
HORIZONTAL_GAP_COMMARD|
YERTICAL_RIGHT GAP_COMMAND |
EMERGENCY_STOP_COMMAND]
*commands by user through papnel*
DOMAIN: [ON | OFF]

WELDING [WELDING_VOLTAGE_SETUP_GOMMAN |Conte | TeachPendant | Controller Teach Pendant
CONDITION  |D|WELDING_CURRENT_SETUP_COMMA | of

Pge g

T 21

SETUP ND { WIRE_LENGTH_SETUP_COMMAND]
COMMAND *command by user for setup of welding
s condition®
: WELDING *C02 Gag” Data | Welding Gas | Welding €02 Tube
2 GAS Tank Wernsaoe
= af@} 4! i
4§IUI7§! 4§39 4i YA em W8 1 g TEoBm ol din SR [15:4
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