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[ZL&IZ - Back to the Future

CORTAAMIIE, FADZD 25 FEDOMIZ ICONIX #HTITOTERIELEIFERABIENENTHYET L ICONIX #HTHDFE
L, [FEAEVINIIT IV =TT ERRIZLTOELED, SHEITHEARAA AT LERRELTLNET, ThlE H
DTCHAREBFIZIZHD. 50D TEHE| (CR--EEZXFET

ADOFEIEEFIZTHY. AVEA—F YA IVRATIEBYE LA N TRTST—ELT. AU ITHIL=TIZHIMEF
HOMEMEBET VLSI O CAD Y—ILDRHEIZHT-Y. ZDE) AV NL—THBWTUKHR T, YILII7IO=T)Y
FIZZEEELTLVEELT=, SysML [ZFAIZESTIEFHLLVEE TT AY, SysML #FIATHIETRICIDMAEIC OV TIX, K&
BIICRCEBLTLET,

KEFZEEE (1980 FRFE) ORVID 4 DDEEIL. VLSI DHIZETEIELDTLIz, FD5HM 3 D (2 DIE TRW
T 1 DI Hughes BFZEFAT) [&. VHSIC (Very High Speed Integrated Circuits) EFE[ENBZTASTHNTL -, BEAIZ. VHDL
D V (X, VHSIC ZRLTWET, TRW TOFDEFIIFHAANILIYLRILDEEERREIZTH-ODEHRLHETOLRE
SRICUTz, MEAD TEREHL—ITFIvo] VI T7EERT HEDTL . FAlE. 3oL 8D TEERSZaL—4F] @
—DT#H5 SPICE IZEAT HEFHFTLVELT =,

ZO0®R. EOBTTHLIIAUNAL—IZHS Cama ELVIRHT IV URVIILAT IS LSV EFIENSLEFEITL
FLiz. TD% TRW [ZRY, BEBLATIOMDIREE) EFFENET TV r—aveateTny 330770 ELEZ. 2O
FI)r—23vIE,  BL2H IC DLATIrEYTIL (SysML DT YY) [ZHRT HEEEFIIRMICITSEDTT, ZL T,
AHADR—F (ChIE SysML DR—FDBEZITEUTNEY) ZREL. YEIGRFIIL L EBRWTEREREALE
ERS

D, TRW TOF®D LFTHoT= Jim Peterson [TFEAD/N—FHT7EHETEEE (HDL) O—2%FFHFELTWVELIz. Ch
[&. THDL (TRW Hardware Description Language) &FE(XMTULVELT=, THDL B{XIL CIF (Caltech Intermediate Format') @
YRR TL 1=, CIF [& Carver Mead MEAES IL—T AT Jim HiCaltech DFELETHof=ESITRIFKINFELT=, Jim @ THDL
[ZBT B8 %L VHSIC LD TEESMRESINTLVELTz, VHDL DaLETEDSEDLDM(E THDL hoEFENT
WET,

TRW TO2EBDHREED%IL. FAEHYTAHIL=F D Malibu (235 Hughes BT CEIZELf=, ZZTILX.CAD L AT LA
DA EZ—IDT—RERFELELI=, 2. VHSIC Electron Beam Lithography System &EEIENTULNVEL =, ZORAFEITKA
METODIINTHY ., URTORERMIYLIETEINEBNI-EDOTLz, BFE—LT. 2JavoIN—0DEIZ 01 =4
O DEHENTOELT,

CDRF1AURZDUNT Sparx Systems MSIKRFEEMNIHHT-EE(Z. Enterprise Architect 0D SysML DRE(ZDWTIRIFLT
DEFEEHEFD Sam Mancarella M, FALRILESHER F - BEREFOTNDILIZRDEELTz, Sam &, SORF1AVTH
BALTWAERETIL—V—DH U TIVEERLELIz. COYUTILIETELTHY ., F-BREHBEDICHELO TLELZDOT. =
DRF1AVDERIZETEIRZ TLIz, SOB VT IVZDNTDEFIEDT A TIE Sam BRAFLTNSILE. CSTHH
TIFHFY LS ETHELVWERWET, ZLT. FADESBIE. BICTOH VT ILIZDONTOXEFECI LT TLIZ, FAIZIE
BEDEFIEDOHEAHOI=MDT, Sam DYV TILBNENFETEN-LDOHIETCIZEBETHENTEEL, ZL T,
ZTOMBEFRTAHLET. COHUTILDEREESIPH>TEEOHITHERLIDEVNSZEADLMYELT=,

1 Introduction to VHDL By R. D. M. Hunter, T. T. Johnson, p.17-18
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% 1 E SysML OBEE L Enterprise Architect T@ SysML [ZDUVT
HIAAHBRDOREBEEOO—FTYS

£ . SysML OBEIZDNT, FAF=b NS ETHDHERTRALTVSIABEFIDLELG DA ETEALVWERWVEY, B
@D SysML [T AEEPCTF1—MIT7ILDZLIE SysML DF AT S LDFEFEOCERDERATHY . SysML DEBDF A
TISLEMAEOETERDHIETIVIZT HODHEFHGHASA TOEREATLE,

=BIE. COBFEDRIZ ICONIX TOEREZFIRALTRELRUMZEWNDHEIENTETLVET, 20 ICONIX TAERIL., B
BRCIEHEWERERAETOEREZERL., REAEOTOERE TO—KTyT ] EWVSETRLTWLWET . fA=6IE. 20 170
wRAO—K3IYT ] 2, A —R5—RABHDYIF I 7 ORFE-ECRRAETIL THAUBRET AL 7ILTYX LEHADY T+
HITEHRED 4 DITHLTCEKRMIZERELEL -, CORFAAUNTIE, COLILEEET . HIAA B ORRR. OFY
N—FOTF7 LTI OMAIEET IR TLDERIRARICHTS [ToRO—FTYT ] #ERELTVEFET . CO
RFEX1AVRDRTIFEDET, COA—RIYFIZDOVWTEHRBALET . ZLT. TRLUBEDZENEFNDETIE. A—FIYTDRRE
DENTNDTITAET« GEEY) (TXL T, EEMICERBALE T, &5, 2OA—K YT IZif> T, Enterprise Architect &
DESFAT I EHRELET , COHRBATIE, EAXRMLGHZFALT. ML EHTHRBALET .

ZDORF21AVRTIE SysML 1.1 DETORIZDOWTOFRIAR EZFERBAT HLFERFIC. Enterprise Architect A3 D UML M
HMDY—RAO—RERHEEE (Verilog X VHDL FD/N\—ROx7RBREEBNLDY—ROA—FRERELEAHET) [CDOVVTHER
BALE T, 512, Enterprise Architect THHIFTE3 SysML D/NTAN) IR DI IaL—a #EEICDNVTHERBALE T,
hoDEEEEZHEA SO E-ERARREICOVTIX. CORT AV D EBETHIALET,

I,

e 5 ETIZ. Enterprise Architect D/NXTAN)YIRIDIZaL—a BEREIZDWVTERBALE T, il (Constraint) £
TSI STELTEMERENRZ ALY ET,

o 6 ETIX.N—FIF7RREEDHR—FDWTEHRBALET, E{RBIIZ(X, Verilog . VHDL HXU SystemC [Z
DWVT AT—FIIUEDI DY —RI—RFERIZ DLV TERBALETD,

o 7 ETR ART—IIVURI—HTVARBLUVTITAETARMBD C, C++, C#, Java H KU VBNet DY—X
O—RZ4ERT AHEEIZ DNV TEHBALEYS .

NoDHEEL. TN EFNERMTERATHIEFIAFARETT . LML, AT LARIISFEGEARATHIET. &KD TEH &
A LEIEEZIENTEFT, ChoDHEEE, [TOERO—KTyT | ITHARAATERTAIET, SBIC TH A 2EESE
BIENTEET,

&1 (%, T#AAH25@ (T ICONIX A+EX] DREMOA—KTYTTY,
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act Roadmap 7

Model System Block
Structure

Model System Behawvior

oo P

Implement Hardvrare

Implement Software
oo

1 - #AAH28EISEME (T ICONIX FOtRA—K<TyS

CORTHMNSEII, B-bDO—FTYT I FTVRTLEREERT DECHNLIRFYET  RIC. VAT LDIRDHE
WAOTEYIBEDETIVTETL., ENDLHIRIAC/NATAN YIREERLET 22l —av BRI TERLEY,
ZED®RN—FIITEITNIITORAERELES . COETIK, CORDTIT(ETs (FE) OBELZBNLET 2
BN 1 BETT. TRENDTITETADFMZE . EROH (FRTL—V—) ERIHBALES,

BER-EE-IRDEWN-/NSAN)YY -SysML D 4 DD

=5 DMAH IR TRFARFEITOERO—FTy T, —RHIC 4 DDEIIIVTHEREIND SysML ETILEEET
BETHEATHVEET , VATLAETILEHREZHER TS 4 DOETIL (BER-EBE-IRDBEL /354N YY) (&, TSysML
D 4 DD (“The Four Pillars of SysML ”)] EHIE[ENET, 2

2 OMG Systems Modeling Language Tutorial, INCOSE 2008
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act Define System Requiremems/

Define Functional
Requirements

Define Non-Functional
Requirements

Organize Requirements
into Hierarchies

Allocate Requirements to
System Elements

2 - O—KFIYTSRFLERDEE

B3R

CCTOERIE, —MBAICIIBEERELTHEINTE T BEERIIDATLTH ATEIHEEERBELET , IEHAEER
(X, HRE-EEMEEDNDERTT , BERIL. BRIAT IS L LICHERBIRIZH1THZEMNTRETT , Enterprise Architect TlE.
EREHADEREMOERICHHEICE|Y L THIIENHEXFTT BICERE AROERICHLTRSYY &RAYTT 51T
TY . BEREEZRMOBREINI VIR THER - BT 52EEHTEET

A—RTyTIZB T2 EREBZDOFIEFEDRDBYTY . 4H. BREVATLERICEY A THEERIET LORELR
LTITHONBEETHY, DOFEMO— R TOTITAETADETHICHERICRESTHEITERELTTEN . ERER
[CRALTIE. 5% 2 ETKYFHLGRALET.
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&

act Model System Block Structure/

Start Modeling Structure

Model the Problem
Domain

Define Blocks

Allocate Requirements
to Blocks

Define Ports

ActivityFinal

3 - O—RIYT-ETFLNVRATLOTOVIMEE

7089 Block) BRIIN—FIz7-YILIzT7ERBTE=OICFRALET . T GEICE>TEINS LS D Talh )
ERINTAH=-OICFATHIEEHYET, TAVIESE (Block definition) BIE, VAT LDERERINTH=HIZFALET,
RERTOY%H (Internal block) BI&, T7AYIDRER, DFEY/S—k - R—r-aRH 2L EERETS=HIZFIALET . UML &
BIRRIZ, 1\ —DIEETIIVICHEEEZEEL. BEBNICEE T 5-OICFIALET,

1L, 7O0VvOFEFREE TOvINEFRIBETHIEWIDIEIIHE—DDHITT) THHEEZA-HBAIZIF, R—HEE
BADAALTF I BERINSDOHNTTFILEEELET, SysML TlE. ARSI FILOEBRICOVWTHMICEERT S
ZEMTEET, Enterprise Architect TlE. EERLIEHNBZEZTICUIaL—2a F 7Ol ENTEE T, U3aL—av DR
(XTI 57TRELZY.CSV BATHALIZYTHIENTEET , COMBEDFHMICOLTIX. F 5 ETHRALET, 7Oy
DEEETETDAIEIFINSAN)YIEEE LY aL—av a2 LY T AR SREAHYET .

EOEIE, DATLOBEEZERTHHEADTOLRO—FIYI T 8 3 ETIEBEZET LT THILITDONT,. B
[SRGREALFET
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I Start Behavior Modeling

Model Finite State

act Model System Behavior /

Allocate Requirements to
State Machines

Allocate Requirements to
Use Cases

"/

Complete Behaior Modeling

4- A—KFIYTETINIRTLDORDEN

SysML TlE. VAT LDRDBENEFELRDS 4 DDOR|MATHHL. RELET, 1— Ry —RX-7IOT4ET(H-O—4 2 XK -
AT—hYIUHTT,

IEEOO—RTYT Tl RABODETYLIETIESICIE. 2 DDELETELTITVWET ., BEADEL(FA—Ry—
MBI FEVET , A—RT—ATRFABERATLEOBBEEANEDLSIZHENE, OFUFAEWNSHTRELET,
A—RH—RIE—BHIZ. RO FIVADBRNTEES5LMTBENDB IO F )AL, BETIEEWESE -FIS - kB EDS
BETRTEHD TROBI OVFIATERINET , A—RAY—RIE, o=V AR THMFRREICLET,

A—KRT YT DESHFADEETIE, AT—FIPURZMALT, VATLD—ERIZDONVT, ARV REEBIDIRENEERIND
REABWVEERLFET, BELGHELT,. BRIL—V—ICETHERFIHERDIREDIRDEEEZE T, Enterprise
Architect DHEEEFFIFAT BE. RTF—F I UEMSLY—ROA—REEFKTAIENTEET, B TRNTHLSIZ. 2O LS%
ATF—=hIIUFYITRIITH., HAWNIN—Foz 7k S5 (HDL) TRIBLET,

BRE, A—RT7—REREOEAITENETONET . E 4 ET. CORSBVDETI T OFEMIZOVTEHRALET,

8 a—x b — 22D TOFELWMEHRIL.  “Use Case Driven Object Modeling with UML: Theory and Practice” by Doug Rosenberg and
Matt Stephens ZZ&RDZ &
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Enterprise Architect Suite Y ATLIVSZFY2 S IR DB 0 # gt

act Define Constraints and Parametrics /

Start defining constraints and parametrics

Define Constraint Blocks

Add Scripts to Constraint
Blocks

Define Parametric
Diagrams

Simulate Parametric Models

5 - O—RyTH#LIRFAN)VIDEE

Enterprise Architect Suite Y ATLIVI =TI RTIE DT T3> TIEFIATERELVIEBE OBEEEZLONEBEIL
TWET, CoDHEEIL ., MAABEIBRDRETBERICRILET . VATLAIVDZTY VT RTIE, V22— 3 alkER
SysML D/ATAR)YIEA> UML ETILHASDY—AO—FDAERMEEE (Verilog ¥ VHDL ED/N\—FOz7iehEELE
) ZEHELTOET, TDIEZH, VisualStudio % Eclipse EDEEMEELFIFATEE T, INOD#EEEZFIATHIET,
UML %> SysML &, Visual Studio % Eclipse DBRIRIRIELFHZITEESEDIIENTEET, MzbDTOERO—KTY
T BRI DHEEIZDNTE, R TOERICRY ANTNET,

Copyright 2009, 2010 Doug Rosenberg, Sam Mancarella and Sparx Systems Japan
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INTARYYY
act Simulate /

Define Constraints and Parametrics

Configure Simulation

Assign Inputs to
Parameters

Assign Values to Input
Parameters

Specify Output Value
Classes
Specify Reporting
Options

{ Run the Simulation }

6 - O—KeyF2ab—Lay

INSARNY I, S - IR AR - IR EE O RT LD T OV L TERTAENTEET . ChIZEY, VR
TLNEDESITIRAESNELIAL— 30T HIEMNTREICRY, BRI N —FA47%EE T A ENTREIZHRYET,
FLT EESNE-BRERB-TLI2THETIIaAL—avE@YRI TENTEET,

I=bOO—FIYTTIE ZDINSAN)YIDFEET 2 DT ITAETAEZEBRLTVWET . RID T ITAE T4 TIEHIF
TOYIENTGANIREEELET 2 BEDTITAETATIE, INFGA—FITETEHFIEEL, IaL—2aVERTLE
95,

Enterprise Architect DI 2aL—L a3 #EEE AT HET, SETIEINEDL I aL—30Y—ILIZETIILDEHREZH
FTRRENGLIRYET , COHREIL. Sparx Systems D SysML HEEM B D KELHFHETY

Enterprise Architect DA THERED HR—F O IaL—LaviER DT STORTIEEEZFIBATAIET. ETILOMN—F
FI7ERE-REFL. VATLAEARDERICEES T AINEINENERIKERTHENTEET . COMBEDFEMIZDULNTIE,
% 5 BETHHBELET,

N—FIT7DRE
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act Implement Hardware/
K Generate State Machines \
a2 VHDL Generate Verilog [Generate System C]

7- A—RKRvFN—F9z7OEE

Enterprise Architect D F ELHEEETH DY —RA—FERRDHLHEEDS. Verilog, VHDL KU System C M 3 DD/N\—Fzx
PR EEE (HDL) ZHR—rFB3E3(HESNEL-, TOERO—FTyvT7OE R TRENIE. V—Xa—FD £/ E SysML
DEICITEEDKRERFZREHYEREADT, SysML DETILEN—FIITEVINITTOEAREIZFIRITHENTE
FT.HDL OYV—RO—FZEERITNIE. FYTEDN—FDTF7ELTRETHIENTEET,

COFEMIZONTIE.FE 6 ETHHALFET,

YIhHz7DERE

Enterprise Architect Suite VAT LIV U ZFYU T RICEEN SR A EEEFFAT A ET,. YINIZ T OREFZEMIC
ITENTEET 2 DOETETHYDN DIEFHBMLHEEILRDEYTT,

o IRABUVLWETIL RT—IILUE-TIOTAETAR-L—7 U RXE) MoMBEELY—RXI—FEERT HHEE
e Eclipse %0 VisualStudio #2&E MDEAFEIRIEIZ Enterprise Architect DET LA EET HiHE
8 L. VIrIITDREICETIHRLAOO—KTYTTT,

Copyright 2009, 2010 Doug Rosenberg, Sam Mancarella and Sparx Systems Japan
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act Implement Software /

Generate Functional Code Generate Functional Code
from Activity Diagrams from State Machines

Build in Visual Studio Build in Eclipse using
using MDG Integration MDG Integration

8- VIIITTDEE

CNODHEEEDFEMOFIRAAEICOVNTIXZ.E 7 ETHBALEY,

Copyright 2009, 2010 Doug Rosenberg, Sam Mancarella and Sparx Systems Japan
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BREIL—NV—DHYTILIZDONT

CORF1AVNEEREBLT, SEIDTOCADFIEZHAT AEICIEIoTINTACIIMIEENRI LT AT I I LEF AL
T =D YUTIL EFHEIE Sam Mancarella TIH)IE, ZLDAICEIEADHD TBEETL—V—] DN—F9IT7H
SOOI T7EEMICLTLET,

ROBETRLELLD/IAT—PRITT , COY VT ILETINEDLSITERSIATLEIM NI ET,

pkg Requirements Model /

Requirements Model
This package contains the models that define the
requirements of the Portable Audio Player. The model
contains requirement specifications, use cases,
interactions, state machines and constraint blocks.

Specifications Use Cases

+ Durability
+ Media Access

+ Top Level

+ Maintain Audio Player

gieriormance + Maintain Playlist

+ User Friendliness

+ Operate Audio Player Constraint Blocks
ﬂ Specifications ﬂ Use Cases (S eleel
Interactions ==
State Machines j Constraint Blocks

[ + Operate Audio Player
F£){ + Maintain Playlist E ~ [DEF Bizeis

[z1] + Maintain Audio Player T CLEEIIY SRS
™ - devicelnContext + Playlist Maintenance

=1 + |listener

ﬂ State Machines

T .
St Interactions

9 - N—RYzF7LYTrIz7DREETIESD . BER, BHEL. #E. fl§0. /3S5AN Y129 EShT- SysML ETIL

NS EDETIEFEDOO—RIYT(ZH-T, SEIFLTITAETAZHBAT B0, ZOHUTILETILEFIFAL
FF,E2T. 2D Sam DFRITL—NY—DHUTILETILORRITICIZEBMRTESLLSIZHEATLES,
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B2E - BREIL—V—DEKX
ZEROA—kTvT

BERIL SysML DERICHBYET ET VI ITEREDVRATLOBEMIE, COBERER-TIETT, LoT. BBEENT
WENERVFETH B-bDO—FIYTREREERTHENLHBFEYET,

act Define System Requirements

R g ciional [Deflne Non-Functional

Requirements Requirements

Organize Requirements
into Hierarchies

Allocate Requirements to
System Elements

1- EREEOO—FIvT:

KEMNIBEWET &L BE. ERITHWEEER CRTLEEDEFMECEENEZRELI-EXR) LIEHMBEER (BAICFIRATES.
HEDEEDFEISERTELRVER) IC0EINET, CNODERERMIZHFETHEEIEFETT, Z5LETNIK,
ERETILIE THEEAR 2L (Dysfunctional )*] [ZFa>TLEWLNET,

SysML ETILIZHITHEREEZHEICIE. N—FDTT7ER-VYIIZTER - VAT LINERTIIREICERZRTIERE
ZZFTHIAE. FBREIL—V—DHITIE. BE-RELED FREZFELZTDEE] L. ARAEORELEEEET S
ENHYET,

* BEREAR R A B S HFIEDFERMIIX, Use Case Driven Object Modeling with UML - Theory and Practice, by Doug Rosenberg and Matt
Stephens % &R
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NOEDRAUDEEF, KUY THROEREFESE T, EAMICIE, IBREADME -BIKEEDERTT , BEIL—V—NH
=HENBIEE (listeningConditions) #ERBALTWLNA DX, ZOTOYIHE (bd) TF, TOR 2 TEZEIND
listeningDomain T, BETL—V—NEMETHENHFINTLVET,

FAAY TORT L] DEBAERBETHHOIZ. TOR 2 O SysML O [TBvY ] #2ELTVEET,
ibd ListeningDomain /

O

:Listener

listenerClothing
portableAudioPlayer
'

listeningConditions

completeness = "partial. Does not include some external

version="1.0"
description = "Concept to identify top level domain entities”
interfaces”

2- N—=FYxzF . VYIrIzT . VAT LEFEICBVWTHELGEHEZET SysML 7L

ETY)Y9T9=v% - Enterprise Architect Tld. E{E%*HHE(ZFZFTT

LEOHZERNIEONDESIC, BEEPASRAMIEDEREETILIZEBMT AT, KYBRBLOTWVETILEERTHIE
MTEZFET, Enterprise Architect TlE, EEZEBMT S EIIEETY , EARMTERERERICIIVODHYET A, V)vT
R—RICEZZIE—LTRYFITRIERIZIE. F4T7 TS LDESETEYYILTIERRE 1TV T R—FDOERERL
UfHT 128 IRLTT S0, P RICIE, ZOEBNETILIZR RSN, HAPTIEH LS ERIENTEET,

Copyright 2009, 2010 Doug Rosenberg, Sam Mancarella and Sparx Systems Japan
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BREIL—VY—DEKR

SysML Tl&. ERMEDOEZRELT. 7 BEOBEREZEEZLTWVET . CNHDBERIE 2 DIZHETHIENTEET,
lcontainment |, Mderive]. Fcopy] @ 3 DIZEBREDBEFZETT , BEREMDETILEREDBRIZIX, Msatisfy]. lverify].
lvefine]. Nracel ZFIALET .

TOREFEEREIL—NVY—DERETT, O OFIZ + NEHNTUVDERIE Tcontainment] THY ., BEREOEEEBREFRE
BT 2=OIZFIALET , HlAIX. Specifications Package [FERZIFAAEILTWLNAIEERLTLET , FENENDERIL,
SHIZZEDFERE TFF] LTWBIEIZRYET,
req Specifications

Specifications

FYTY

«requireme.... [[_] «requireme.... [[] «requireme... [[_]
Performance Durability Media Access
«requireme... [[_] «equireme... [[]
Weath External ports
resis tance
«requireme... [[_] «requireme... [[_] «requirement» [[__]
raphical User Shock Storage
interface Resistance Capacity
equireme... [[_]

3- BRI —V—(RBETERIE, FIEK, i, HRteEOhTIV—I20EEND

Enterprise Architect [Z[&, EREETILVERBOBEIR (satisfy) FEHEICERTDEDTEDHEEANONMEFH SN TL
F9, TEFE<MIVIR] ZRIETDIE COLSILBBRERRETHIENTEET,

@ Relationship Matrix
m
b
E Source: [Systems Engineering Model [ Tope:| Block ~ | Link Type:| Satisty
% Target: [Systems Engineering Model [ Tyoe:| Requiement = | Directior: | Source > Target
S
T
i
5 3
2 &
= B
g £ 5
P PR
o 0 T n h7f
18 \4 | € |5
2 (5 |e €|
lz|Z|2|5|5]|2
< x = = o w | W
T
T
T
T T T
T
Memory - MT42L32ME4D2KH. .. f
Noise '
Panasoric Li-lon CGR1ES0AF | T
Partable Audio Player T ' T '
PowerSubsystem i
Processing Subsystem T
Processor - TMS32IMCS507 i
RS232 i
Touch-screen - Toppaly TDO... '
Transport Subsystem i i
USE - PL-2528 '
User Tnterface T
Weather T

4 - Enterprise Architect OERTFJYIRIE, BROTOVHEIYLTEBBICRTEMNERED
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ETIVOTTFH=YY - FSv5 &FAYITEXRIZERZEYHTS

ETILER TOvoPa—R—R) 2, BFEITEZEREZEIYHTSHA %I, Enterprise Architect TlhETHHE T, 70O
CIONITSOHVICHIBERERE . FATI S LHNORMEDERETRSYY &RAYTF 51+ TT ., Enterprise Architect &
MNEDERMBOBEREZESMITEMLET,

F  BERIMNIVIRADHEEFIATHET, ET LV EREERBOBBREIN vIRBA TSR -HEETHLATEE
j—o

Reelationship Matiis

Saurce: [Systems Engineering Model I:| Tope: | UseCase = | Link Type:| Reaiization
Taget: [Systems Engineering Model [] Type: | Requirement ~ | Directior: | Source -> Target
5
z E
< a D 9
E|lE|E |z |E |4 £ |z
Adiust Yolume T T
Charge Battery i
Connect To Computer T i T )
Copy track fram external media i i
Create Playlist T T T ) Tt
Download track f 1|1 T T
T T L )
T
T
) L T T
P ) T )
Flay i T L )
Pawier On i
Record Aud T T|T )
Replace Battery il T 1] )
Replace Headphones T i
Replace SKin 1) T T T|T
Stop T T )
Top Level
View Existing Playlist i i
View Mew Tracks T T

5 — Enterprise Architect DERTI)V IR, BEROLI—R7—REY L TEHHICRTIEMNEED

ETIVITO=v) - BRIMNIYIRZFRALTEREEZRBOBER (satisfy) A
T5

F3vJ &FOYT TR L TREAREERLEY. BEROTONTAF (707D 18R] 2T7EFALLYLTERL-RIE, &
REMEEDEEDEREOHEBREIN ) VIAMATHERTEET . [RRI - TERIMNYIR] ZRITLET. ED
&’ V—REF—TINDENTNDERE (v —) LREEEHEELET . THE BRATMNVIRICRTENET . KT
SNBNBEFA T a REU MU E HHEET, CSV J7/ILICH AT HEATEET,

CDEDETIE. BREIL—Y—0 SysML ETILOHRDIFEFIFLBHE T, CCTEELEERAED KSICEBEIhTLK
O ERTWEET,
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EIE - EEIL—V—DIRAEL

RAELNOETY) S OA—K3yS

REABBLDET) T TIE, FIAEOCBEICHLTURATLAREDLSLGOYEYETIDON ., VAT LOBLIRSEEST
BLET, FIREERTLDOBIOBYEYDET) T IZIE, A—R5—RE—HS U AREZFIRALET, FMIAEHNEERR
LEWNESIEARVNEEEDIRABNEELR T A-OIZIF RT— MU HEFIALET UL TORMN., Sif-bo0—K<yS
DT7IT4ETA4TI,

Model Finite State

act Model System Behavior

Complete Behaior Modeling

1- REBVLOETIVYODO—F3vS

ZOO—KIYTERBELDDBESIZIRABBVDETIVIIE 2 DOEFTERIZOINET, —HIF2A—R5—XATHY.
HEIFRT—FIOURTT, FNEFNDORKTIE. BEREZETILESR (A—RS5—XOREE) (CEYLTHEZLEHRET,
A—RT—RIZDONTIK. B EIFBRESECHAREERRLET, SFMIE S — VAR TRIBRLET,

ZDETIEH. BRIL—N—DOHUTILOEFMLEIRD BV ERRIC. A—FIvTOABEHERELTLNEET . Z0ER.F 4
EBCIEHETARABVICHET AL AT LOBEICDODVTRTLEET, FAil-bld. ETILOBESDSLTIRAEL
ERICDLNT, TERRD) & TEIRG) LUV EEEFEVET  BEE T3 T . —EEREINDIELEFINTHARIFLIE
8181 T, FIRBEBDREELCNEBDARUMIGLTEDYET,
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BEIL—V—ODIRLGENETIL

CITIH.BREIL—V—I2DOVWT. FWEETILD 2 DORITOVWTRETWEET,, FIAED LD FIA, fIZIETERT
L—Y—DBEFA—RT—RELTETIVIEINET . —A. TNARADEEDKERE IR T I VRTET VY

LET . GH. TLIIVRMNDmEILI—R T —RTithah, BFICRAT—F I URTHRBEIN TSI LIZREDITTT

SV, Rb—1)— (RBE) ZHBATH-OITRIDDTHNIE. MADFAT IS LEFATHELTEET,

pkg Use Cases / pkg State Machines

) Usp Cases ] State Machines
This package contains use cases  to that describe the This package contains state machines to that model the

interactions between t.h‘.e Portable Audio Player, the Portable Audio Player's various operational states.
listener and other participants.

RESiating States Playlist Maintenance
Top Level Ma\";: eArurho
oo ver o o

= [ .
EEl Top Level %l maintain Audio Player J Operating States ﬂ Playlist Maintenance
DSP Effects
Maintain Playlist Operate Audio Playe
oo oo oo
[
ﬂ Maintain Playlist ﬂ Operate Audio Player J DSP Effects

2- A—R5—R, PYLY AT T URERTRZBVOETIL

ETVTTI=9H- ETIVIZIFA—)—DRE

ETILOE—DBMIEE. MEBGRE -FIRAE-SITE-RFHE-VIMNIITELUN—F V7 ORFEE - RERIHELED
BICEVT. REROVATLAICDONVTHBDEBRERET S, S =7 —avDERELHIETT . ETLDHEAPTE
[FEICERBITRS., BFEIC, BERTIIGWHRT [Rb—)—%2E5] ETIVTHALEEICHER T OIVEAHYET.

UTORIF. BEIL—V—DHRLEMDI—RT—RATT, I —RAY—RBHRIIRTRSNTLSIRE (HAHNIEREKX) <
—IDTAAVIEFEAT I SLNFEET A EERLTVET . COFEFATISLTIH, A—R5—ADFHMIZ DN TER
INTULET,

uc Top Level /
PortableAudioPlayer
Operate Audio Playe!
oo
I ~ .
Maintain Playlist
Listener oo

Maintain Audio

Pl
V5o

3- FERIL—VY—0B LEH1—R7—R
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Enterprise Architect TlE, COKIICF A AT I S LEERTEAZET, ETILEZREHMLTIKIENB S TT . UTORIL,
BERIL—V—DBEEBIZDLWVTODFAATYISLTT,

uc Maintain Audio Player /

Device Maintenance

Charge Battery |————— Replace Battery

«include»

Q

J— Replace Skin

Listener

Replace Headphones|

ﬂ Maintain Audio Player (Interaction)

4- FEB. ATV, HMHE (RFY) OAYFRVEBREEDEEIL—V—O/N—FIzT A TFVAD=HDI—Rr—R

Enterprise Architect TlZ, NA/IN—) U OEERTHETHIFTAT I SLDLHDEAT IS LICHEET H-bD) 0%
- BRETEET, LORIZHBIUVIERE 5 OO—42ARIZYUHOL . E 5 DU—45 U ARIZIT EDORIZESD I
EEINTWET,

sd Maintain Audio Player /
ﬂ Maintain Audio Player - Use Case
= ¥ devicelnContext
:Portable Audio
listener :Listener HETEr

| T
| |
| |
| |
&

r

i ChargeBattery |

alt ;

[d efective})anery]
ref |

ReplaceBattery

=

[wornou\sé n]
ref |

ReplaceSkin

L
alt I

[faultyheqldphones]

ref
M ReplaceHeadphones |

5-3 DOREFH (1\yTU—FTR.HEERE. AVFRVTR) LBETAVWT)—FE) 2RUEFEIL—V—#EOLHOPYRYE
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TORIE, BEIL—V—OERWGREITOVTOI—RT—RAKTY,
uc Operate Audio Player J

ﬂ Operate Audio Player (Interaction)
Power On

o« exlend
Listen Audio <include»
Inc\ude»\ S~ \>
AN
~
\ N N
\  «nclude»
AN N

~

Listener N N

\ ~
. ~
2
AN Adjust Volume
N\
AN
A
N
3
Record Audio b —— — — — — — _ _
«include» =

6 - URZVFELA—FAT DE=-DDEETL—V—1—RF7—X

BFEOA—RT—XIZDNT, 2—R5—ARE—45 VAR (K 7) (% Enterprise Architect DE A7 5 5 LS BHERERE
ALT.BEVNIBBTEDLSITHES TWET  COFATI S LTIE, BIFEL- B4 - —BELLER) 2 —LDFFHEEIZDULVT
DFENHAITIZITHONDRIEEELAH D EEFRLTLVET,

sd Operate AudioPlayer /

ﬂ Operate Audio Player - Use Case

devicelnContext
:Portable Audio
listener :Listener Player

| ref

TurnOnDevice |

par : :
alt 'f
re
[idle] Idle |
________ [ —
[Playing] ! !
Eef Play |
........ I
[Pause] L ]
|ef Pause |
T T
! !
| |
............. o mmmmm e
=t AdjustVolume |
|

TurnOffDevice |

1= YRZDTELA—T AT Df-hDEETL—V—DPYRYE

A—RT7—RIE FABENED LSV AT LERBEEREITOIOAIERBLET , COE. AT URZFALTED K
SITARVIBERDIRASBENELR T EINERTNEFT,
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BEEIL—VY—DIREETIL

HAHRAH R TLTIE REDIEE-ARVFDHEECURTLOMNEBEOE A TIERT A EIZIEZ VG ANHYET,
SysML (ZZTI& UML £EIL) TlE. P ATAIZEAT ALK ONDIREDSR A TR T 502 AT—FOUHEFIHALE

-g_o

stm Operating States

Al

stm On

- [stopped]

[play]

8- BEIL—r—nRERE

AT—FIVUETIE N DDFATISLTHIREEZ TANTF] ITTHENTEET K 8 TEEFEIL—V—D On
DIREDFHMZDODVTOHMTIRAEWE, On/Off DIRDEWVNE 1 DDFATISLATRELTNET . GHE., ERER
BEICREEDITAICIX., BIZTAYU ORI S IOFIZHAIBERESATISLNDREEZRD LIZKS YT &FOVTT 54T

-a—o

AT—hTI VRIS RT L (HBHWNETAYY) OREE, TRAVBBEND ] DEIGEARVDORELLZEEDTET . B
9 TIE TF—T44 EQl REVICES T, SESFLEFEMRMBIRT DLV VAT LADRSENERRLTVET,
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stm DSP Effects /

[AudioEQ
button
pressed]

Eqalizer setting for Eqalizer setting for
Disco" effect "Hall" effect
Eqalizer setting for
"Studio” effect
'
'

[AudioEQ
button
pressed]

[AudioEQ

[AudioEQ button
button pressed]
pressed]

'

9 - FUANESTORRIZEZA—TATHRDE=HDRAT— I VE

1—R—REPRTF—h YL VEERIALT [Rh——%8E5] BEIC BRATILEDHHMEAMLIL—ILIEEELE
Rho BEEHARSALELTIE, [RN——%5E5] BB BICBBELLATISLERAT S, EVSTEEFTT. B8
[2&oTld. MHEHATZEARETT .

A—RT—RABRERT—F I UREHERT S

ROFIE. FEIL—FY—DVRATLIZDODNT, A—R5—R-—H5 VAR AT— O UREFIALT, EQOSSIZE]ET
BN DNWTELDBANLIRT EAETT,

uc Maintain Playlist /

Playlist Maintenance

ﬂ Maintain Playlist (Interaction)
Connect To Computer

Copy track from
external media

%/

Llstene\
Download track
, _ — = ~dnclude» ..

View Existing Playlist

Create Playlist

«include» ~ —

View New Tracks

10 = FUAVRFD AV TFVRADT=HDI1—R 7 —RH
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ENENDFTATITSLTIIHRDVATLIZH T BELGDHH R (Ea—) ZRELTVFET . EROEEID/N—FIIT-
VI ITTDEEFTOMZEL TERBOLENESITTBOIT TR —%ES] 1=OITBBELGETOEL—%FATS
CENTEFT B 11 FILAIRMDEED-ODIFEE TG FUAERLTVET, 12 [FAXVERBIDERT
ERS

sd Maintain Playlist

ﬂ Maintain Playlist - Use Case

Q devicelnContext
X :Portable Audio
listener :Listener Player

ref
ConnectToComputer

el CopyTracks

ref
- Dow nloadTracks

ref

View ExistingPlaylists

alt

[playlistsExists]

f
= View New Tracks

|
alt |

[playlistEditable]
1

= ModifyPlaylist

T T
............ S
[ [

CreatePlaylist

11 = FUA)RMRBED =DV FUF
TLA)ADREET 2012, TUAIRMABRICHFEL . METRETHETNERSANIEITERLTTEL, LHLEA
5. COFEHEFRARE BIEFHoa—RLzYaE—LYT5IENTEFET,

12 DRAT—FI IV TIREGABAZRHBELTVET . REEORT— MO UVETIEET R T —V—EF B —/\—
LD VIR TET HIRABUVERLTVET . CORERZEDMNDEIIC. TLAVRNDERICEET SRS T L. #
BOEHSINTWSEEICHRELET,

TIOTAETAREEETL—V D EREINHEORIBEVEZRBR T S-OICHAINTVET . 7OTIETERAD T+
—0&Daqy (BLKIR FFTLLEEZER T H5=OICRALEYS,
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stm Playlist Maintenance /

[connect]

: [dijn nect]

stm Connected /

I
[loadNewTracks]

Copy Tracks Download Tracks

[retrieve]

View Playlists

/thif playlist]

[createplaylist]

Create Playlist

View New Tracks

[ Modify Playlist ]

¢

12 = FUAVRFD AV TF U RADT=H DR/ ARV DIRDFEL

AR5 —R = VAR ATF— IV VRIDEABEHECTITAETARIIV AT LOHERLBHNIRIBVEETETS
=OIZRIATEET, 612, A—RT—RRE-FTITAETAOFDMDET I ERICHLTEREZY YU TRHIENTEE
ERS

PUET. O—KRTyTDEEXANREBBELEL ROETIEHTOVvIEFBALT. VAT LDOBEFXEETA-HOO—KTy
TERTWEES,
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F4E FRIL—Vv—0DEE

NET. ERERDIEVDETULTIZDONVTHTEEL=, RIZ. SysML & Enterprise Architect ZF|ALTED LS
AT LDOBEZSRRTEM. IZTDODVTHTVEFET . SETERKFIC. FRIL—Vv—OHZEFIBALTHBALTHEET,
A—FTyTHBENESR

1 X BEODET)VTODO—KTYTTT,

act Model System Block Structure/

. Start Modeling Structure

Model the Problem

Domain

Define Blocks

[
_

Allocate Requirements
to Blocks

¥
Y

Define Ports

-

ActivityFinal

1- A—k2y7 - EFILEE

SysML TlX. 7OV (3BEERR T 5-ODFTELEMIGYET, TOVIIFN—RITT7OVINIZTOERERLET,
TOVYFAR—FERDOIENTEFT . R—ME. TOVINLD A HERLET,
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BRERF AV DETIVT

BEETYTOO—RT Y7L ICONIX TAEREHM>TWAATHNIE, HENH>TNBRTY T DFEYRA(VETY
IOBIBFEYET  FAMVETILEERTIRICIE. TREOHFDLD | #HECLT. fIRtShztDEERELET,
2 [FBREIL—V—DRAVETIVIDABRTT . CORERDENDMNDEIIZ, FAMUETIVIZIK, FROHERIRELE
DIATLONBIZHIERHADERLEENTT,

BBRAVDETILOBMIE, BEIL—NV—DHET D [VRATL] 208 T52ETT . BERNOEREFTHEELT &
BOHRD AV TXAN ZHdTE=0I12 [VRTL] OETILEFALET . E 2 TIX. B ATFLIZE (System of
Systems)] ELTHIONZEZFETIZ. BETL—V—NEDVATLEREERZITINERLTVET,

bdd Listening Domain /

«block»

! ) . The SysML block which
ListeningDomain

describes the operating

- -----_._/] context of the Portable
oo Audio Player

’ Double-click on it to view

the Internal Block
Diagram

«block» «block» «block»
Q Portable Audio Clothing Environment

Player

[eXe)

Listener ‘:
' N

The SysML block which
describes the design of
the Portable Audio

Player «block» «block»
Double-clickon it to Environment: Environment:
view the Internal Block Noise Weather
Diagram

2- BEREIL—FY—ORAVEFIL
2 ITBVWTEWEROY—IZ2E2BERIF. aVRS O3V DOBE T, ZOHITIE. TNoise] & Weather] (&
[Environment] ZHKT 55D . LWVSTEERLTLVET,

SysML TIZ7RYIEIZIE 2 DOLRNILAHYFET, TAVIEER (BDD) EAFHITAYHE (IBD) T, cDETIX. Ch
50 2 DOEIZDOWTEHRBELES .,

JOyOBEDETYIVY (FavrEER)

3FBTHREIL—NV—DLEDEEDFHMESBETS FIOVIEER] T, FOVvIEERDBEMIEa R aY
DOEFREFALT. BRTIIO0VIFHEICHUDTEIIET,. TOvIDERETRT ETT,

CORERBEOLDNBEIIZ. BETIL—V—0 4 DOEFEBEHRYIT VAT LTERINTULVET , Power, Processing, User
Interface, Transport T o ZMD 4 DDV ITLVRATLDENENIETAVIELTETIVI SN, T DTOVI(EHTT
Ay TRRENTLET,

Copyright 2009, 2010 Doug Rosenberg, Sam Mancarella and Sparx Systems Japan



Embedded Systems Development using SysML

bdd Design

«block»
Portable Audio
Player
S
pwr, proc ui tr
«block» «block» «block» «block»
PowerSubsystem| Processing User Interface Transport
Subsystem Subsystem

[ [}

bat chrg cpu codec tscr btn rstr! utr
«block»

«block» «block» «block» «block» «block» «block» «block»
Panasonic Li-lon Charging Unit - Processor - Codec with Touch-screen - Buttons RS232 USB - PL-2528
CGR18650AF ADP2291 TMS320VC5507 Amplifier - Toppoly
TLV320AIC3107 TDO35STEEL
pmon
mem
«block»

Li-lon Battery «block»

Monitoring Memory -

ISystem - AD7230| MT42L32M64D2KH-25

3- FEXRIL—Y—0InviikE

4 (% Power Subsystem MDFEHMTI ., 2D T Oy (%, Lithium—Ion Battery, Charging Unit, Monitoring System THERiSh T
WET, TR ENDTOVIICIFR— D HY . FEITL—NV—F B ETHHDERERLTVET,

bdd Energy Flow Definition /

«block»
Pow erSubsystem

+chrg +pmon +bat
«block» «block» «block»
Charging Unit - ADP2291] Li-lon Battery Monitoring Panasonic Li-lon
System - AD7230 CGR18650AF
ry! ry!
¢ (sl {3}
«flowPort» charger : «flowPort» chargeMonitor : «flowPort» chargelndicator :
FS_ChargeFlow FS_ChargeFlow FS_ChargeFlow

«flowSpecification»
FS_ChargeFlow

«flowProperties»
+ out energyLevel: Energy
+ outtempLevel: Temp

+ in energySupply: Energy

4 - FHETL—N—DPower Subsystem
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T0v9RNEBOETIVY (RETOvHIR)

5 [& Power Subsystem MDAERTOYHIE (IBD) TY ., NETOVIRDBMNIE. HEDY T AT LEERT H1=0HIC
TOYvIDIN—rEEDESIZDIREIFENEHMIZE R T EHIETT, ADEETEAIE. RETOYIRIZTOVvIDERD
Maz] & TEDEKSIZ) [TOWTERBLET . TNETNADN—FERFEFEHBALEIOVIERZERTOIVRDS IV D
BRERELTLVET,

ibd Power SubSystem /

bat : Panasonic bat-charg chrg : Charging
Li-lon Unit - ADP2291
CGR18650AF
pmon-bat
pmon-chrg

pmon : Li-lon
Battery Monitoring
System - AD7230

5 — Power Subsystem @ IBD
AT OV IETIEITOVvIADNA—rDERERZRRLET . B 6 ZRLH5E0OMNDEIIC. —DDOASRITOVIRTEHEDOLA
IWERRMLTRBRTHIENTEET,
ibd Portable Audio Player /

bat-proc cpu : Processor - cpu-mem mem : Memory -
TMS320VC5507 T42L32M64D2KH-2b

codec-mem
proc : Processing Subsystem

codec : Codec with

cpu-codec "
Amplifier -
TLV320AIC3107
proc-ui
ui-pwr
tr-proc
bat: Eanasunlc bat-charg chrg : Charging
Li-lon Unit - ADP2291 tscr : Touch-screen - e Bt
CGR18650AF Toppoly TDO35STEEL n : Buttons
pmon-bat pwr : PowerSubsystem ui : User Interface

pmon-chrg

pmon : Li-lon
Battery Monitoring
System - AD7230

tr: Transport Subsystem

pwr-tr

6- BEIL—VY—DIR—YERBERTHILELRILO IBD
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7 I Processing Subsystem MAEBIZDNVTEEHRLTLET , COEERHELMNDHEIIZ, CPU [E Memory Unit BLU
Codec/Amplifier E3EFELTLVET,

ibd Processing Subsystem /

cpu : Processor - cpu-mem mem : Memory -
TMS320VC5507 MT42L.32M64D2KH-2b
codec-mem

codec : Codec with
Amplifier -
TLV320AIC3107

cpu-codec

7- BRI —F—D Processing Subsytem DT OvI R

R—rDER

BEET)FOO—KIvTDOREZIE. R—rEEETAIETT, B 8 Tl User Interface, Processing Subsystem,
Transport Subsystem, USB, RS-232 BIDT—A2DHNIZ DT LTLNVET,

ibd Data Flow Definition

rstr . RS232 utr : USH - PL-2528
, (7]
«flowPorts sData : “DZ:FFI"’"” dpt: «flowPorts
F5_RS232 oW uData :F5_USB
|-
Ll
Data #

aflowPorts dp2
:DataFlow

proc : Processing Subsystem

aflowPorts
|i||nst F5_[Caia

ui : User Interface

8 — Subsystem HDEXRIL—V—DT—470—

8 [ZIZ flowPort EWLVSTEFEDHR—EAHYET . SysML D flowPort [, R—rDTO/NTOR—MZETBIREELE
T 9 5 FlowSpecification (K> TEZRSNTLVET,
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flowPort &, R—rZERNBIFHRDMEE (in/out/conjugate) IZDWLVTHEEMRLET , SysML [ZIE standardPorts &LVITR—bk
LEBRINTUVET , COR—MIA =T —REFRBLIZYERLIZYT BIENTEET, ItemFlow (EHED LIZHH %
) [THEHEOR—FEEBLTRNAARICOWTERLTLNVET , LOFITIL, Data BNEHREBE>THRNA TSI EETRLT
WFET,

BEIL—NV—DN—FocT7E &

REIC.H 9 TEEEIL—V—D/N—FIz78HERLTNET,

bdd Components /

TLV320AIC3107

System - AD7230

«block» «block» «block»
Codec with Li-lon Battery Memory -
Amplifier - Monitoring MT42L32M64D2KH-25

«block» «block» «block»
USB - PL-2528 Panasonic Li-lon Processor -
CGR18650AF TMS320VC5507
«block» «block»
RS232 Touch-screen -
Toppoly
TDO35STEE1

9 - FAvHELTETFINEEShfz/N\—F Iz 7arvR—3ok

TAvIELTN—FR Iz 7EHREETIVITHIEICEKY . BEREN—FIITICEY L TEIENTEDLSITRYET, &Y
RLIZEYFE T A, Enterprise Architect TIEEBREET IV ERICEHBEICEY L THIIENTEELEEZTNHEVTTSELY,
LT, 7897 =k FR—MIDWTOHRBAERDHOYET . CNETD 3 ET. BR-RIBEVETIVBEETIVY
[2DULT SysML TETYUT T BE%ERBAL, SysML DERBE N EERLELz, COXR®D 3 DDOETIL, SysML &
Enterprise Architect Suite Y ATLIVI =TT D IYFMERBRICONWTEHRIELET , ROETIE., FlFE/STAR)Y
JIZDOWTERBALET . ZL T N—FRD 7 &Y ITNI T DREITEAFT,
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E5E A—T14ATL—Vv—DHIF L/ SAR) VY

SysML & UML DERAKDELD—DIL, SysML DETILD—EELIaL— 30 TESHIETT, Y2alb—avid,. v R

TLDEFELBIEEREAT 5= F M - MEMER| I ZE DU TITHNE T, Enterprise Architect &1 SysML ET!)
DOY—ILEDBRRDEND—DIFETIVTY—ILATYIAL—L 3N ETTERIETY DI aL—4 48T
BOTIEBYFEREA, COETIH, SETERBRIZTOELRO—KIYTTHR>T, T DOMEBEICDULNTERBALTLNVEE T,

T ENRSAN) o DO—KT YT

HEERTAN) I DOO—RT YT (L, KEC 2 DDRTYTIZHRFNFET . RIDATYITTIH. B 1 OXSIZHIFE/NRT

AN OEFEELET . RORATYTTIE B 2 DESITL2aL—avDREETLD. BRICOIaL—2avET0VET . 2
D 2 DDRTYTIE Enterprise Architect Suite Y RATLIVSZFYUTRTISITENTEET, INIZKY . BEXRZH=T
FODFERRICED > TMEEFFTEHIENTEET . COETIE. BREIL—NV—DOHIETIC. CNEDRTYTEHEELT

WEFET,

act Define Constraints and Parametrics

Start defining constraints and parametrics

Define Constraint Blocks
Add Scripts to Constraint
Blocks

Simulate Parametric Models

1- O—RFIv7THI#LISAN) I DESR

SysML D/XTAR)YIETILTIED AT LEREDITBINGA—AD N HEXELET . CORRBIZIE. NT+—IV X -EHE
HOZDMOMBHEFEELREDFTELFEOFTMASENTT . EHEHFHBERICE DCEITHOHINEILIET 52T,
INGANYIDETIVIEERETIILERETET ILEEFEUDITET , SysML TlE, /INSAM Y IETIVIEETHD EREF L
FTBEHICFRATHIELTETT, (DFY . AEOBREILOUIE, (FBENT/TAN VI DEEIZEHE T, FDRLY
FLEAET  INTANYIIEIO DR T DML VBIRER R T 5102, ST TRB T HIENTEET )
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1 DRI NATANYIETVEERT HLEDHICIT. FHTOVIDERLFFITOVIANDRI)TEDEI /354
FMIVIRDEZRDEELHYET . INTANIVIETILAERTEREI.H 2 ITHAHLIITTIaL—arAEITHREIC
BTYFES,
act Simulate

Define Constraints and Parametrics

Configure Simulation

Assign Inputs to
Parameters

Assign Values to Input
Parameters

(g0

Specify Output Value
Classes

1
W

Specify Reporting
Options

{

L Run the Simulation J

2- O—Fvy7: RELVIaAL—IaVEST

SysML D/INFAN)YIETIVESZaAL—2av T 5FIRE, BITO2aL—2avDEEEITVD. ZELTETTSEITTY . C
D 2al—ar#ield., Enterprise Architect NEITEELTOWET DT, BE(IC, ZLTHEICIEMEMN —F4AD7%%
T ACENTEET F HERD I — RN\ I ERUDITEIET, BERIZCEHTINESIHDERO-HIZEDTHE
MNTEET,
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Iy IDESR

INGANYDETIVERBET B=OICIEK, 22 —2ar /R DETIIVAIZERICEREADHIF DO#EEE TS SysML D
HIOvOEERLET , TRENOHNIOVIIZIZFAR ID/IRSA—2FIEELT T, SoIZ, FIHEETRIEEET =00
AOVTrEEHELFT K 3 T BEIL—NV—DIET D-ODOERZLITHFNLEROFHNITOVIEERELTL
f-g-o

Audio Player Constraint Blocks

This diagram describes the various Constraint Blocks for the Audio Player model, and their associated behavior.

For a more detailed description of each constraint block, please consult the corresponding notes for each element. To view the behavior for a particular
Constraint Block, right click on it and select SysML | Edit Element Script from the context menu.

A working example of the Constraint Block implementations can be found in the EchoDSP Parametric Modeling Example diagram.

See Also: ﬂ EchoDSP Parametric Modeling Example

«constraintBlock» «constraintBlock» «constraintBlock»
Mult Add2 Add3

Real Real .
Real

«constraintBlock» «constraintBlock» «constraintBlock»
SineWav e Delay Buffer

f: Real t: Real Jbut:
T delay - Real Real Real
Real e

3- BEIL—Yv—HRDIHOHBTAYY

RIZ, D22 —2aVR/EDNSGANYIETILEECHITOVIBREERLET . SEDHITIL, Echo Digital Signal
Processing (DSP) B#zx 3aL—1 3 LET,

bdd Constraint Blocks /
Constraints Model

This package contains the constraint blocks that define expected characteristics of the Portable Audio Player. Each of these
blocks contain simulatable parametric diagrams.

See Also: ﬂ EchoDSP Parametric Diagram

ﬂ Constraint Blocks

«constraintBlock»
EchoDSP

t: Time original : Real
amplitude : Sound outEchoOnly : Real
f : Frequency output : Real

4 - Echo DSP %D =-hDFH#HTOvy
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4 THMBESIZ, Echo BAHUE Sine RDIRIBEE KM THRAINITDES - TO—5ERT5-HDEZIZLEES
FANBEELET, T, HAELTIE, Ta—Sh=EEDH - TDEBLEII—SN-EESZARBLIESOmMAELELYET,
ZM Echo BAHZEERTAICIE. K 3 I2HHERMNAFFTOYY (Sinewave, Delay, Add) HEEFALET,

#HHTOVIIZRHY T EBMT S

FEHITOVIDERMNTE T LIzD, RIZRVUYTLEEMLET , ®HTAVIDBROIRSEVE, BITAIRELR RV TRELT
FRIELE T, Enterprise Architect THIFIT OVHOERIZCRHV) T EEBMTBIZIE. I 0vrEREEHD)YILT
[SysML] — TROYTrmEM] ZETLET.

5 [ SineWave Fl#TOVIDRVYTMERLTVET  ZOMOFHNTOVIIZLRBRD RV TIBERSNTIE

ER
B o B @
1 war w = £*2*Math=.FI;
2 output = g ¥ Maths.sin(w*t);

5 — ShineWave D&EIFITOVIDI=HDRI)FTH

T OVDIZRHY T EEEDIFHIET, V3L —av DETICHELGHFHBARZIRETEEIT . TnEF0TOyy
DEBRDIFVIFRXELTREINET . RVUTFTIIAANEEE HEFRRTTHEELTEYICFIAT ST, Y3al—
avERITAREICLET,

ETF)T DETR:  Enterprise Architect DAYYYTNTHIRTHEE
A TrEERLT BIRIZ(Z . JavaScript, Jscript, VBScript DWWT MO EFIAT R ENTEET , Tf=. ChoDEEFEL
TERFEO 7T AV R—R APl B EZFATEHELTEET,

BE.V2aAL—avERTTHEE . AROFHNTOVIDLTHRILEE TERSN TUWVEITNIEESENIEITERLT
Ty,
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INTAN)YIRIDESR

INFAN)YDETIVEHENTOVIDRE (VREVR) B FIHRTONRTAEREVSETRESN., /NFANVIETER
ThAERESNET .

par EchoDSP /

EchoDSP Parametric Modeling Example

This parametric diagram describes the 'Echo’ audio effect used by the DSP.

1. The original sound source is created by the Constraint Block instance of :SineWave.
2. The echo signal isthen generated by scaling the original signal through :Mult and offsetting it by a prescribed amount of time stepsin :Delay.
3. Both the original signal and the echo signal are combined in :Add2 to create the actual output signal.

For more information on particular constraints, inputs or outputs, please consult their corresponding element notes.
To simulate this parametric model right-click on the diagram and select the SysML | Simulate Diagram... command
Example input parameter values:

amplitude: 5 (eg 5 decibels)

f: 0.5 (eg 2 cycles per second = 2 hertz)

t: 0-10 [0.05] (eg Simulate from 0 - 10 seconds calculating every 0.05 seconds)

att: 0.5 (eg echo signal will be half of the volume of the original signal)
offset: 1 (eg use the original signal value from 1 timestep ago to calculate the echo signal).

See Also: Constraint Block Definitions

a: Real |
f: Real A\

 Sinewave output - input: | : guffer| output:
Real Real |’ Real geal
) NN
C

att : Real

output
Real

input : R e A
Real 3
elay < Dela output: input: ] . gyffer|[ OUtPUL: outEchoOnly
offset : Real Real 8 Yy Real Real Real : Real
)y
N J

-
a: Real
] qu put
El gaudz Real output : Real
"

J

6 - Echo DSP M1=hD/354M)vIE

INSAN) IR TIFEBHNZHIHNITOVIDAV RV RIZDNWT ANEZEAHEZEUDITET . X 6 TIEAAEELT
SineWave  BEE{E - HEEEZITRY ., TO—REFHIT-OIZIRERID SineWave [ZEBZFEMLET, BECAH I VNS
EDINTGA—EERBL. FETIHENEONDIETUI2L—avEERTLET,

COEIGEHET. B—FTYTD 2 BEEOEETHY. 32— avDREEERTETVET.
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Sal—2avDERE

CCFETOEET. FIFHITOVY - RTINS AN IR EETEELIz, N T2 AL —2a ERITTHHDERFMNT
EFELI= INTANYIRIDERTAIYYILT. ISysML] — T8 A7 S LD aL—ay ] ZRIRLTTFSLY, V32l
—aVDERESATATRRRSNET,

o 7| Constraint Block Detinitions

- SysML Parametrics

a q - o v [l Constraint Proper!
& Simulation Configuration |i N L
_______ : S Ll Argument
Inputs Outputs
: Parameters: Inputs: = SysML Parametti..
I ariginal amplitude
[ T e — a - Cbecive Fundior
: il
Saund : output FFF . [l  Measure of Effect  °
offsef
H J
4 = SysML Block Inter...
| .
| | feal [ Property
1 Frequensy : f:Real [  Conmector Propet!
: : Sineuay, [ e el s ey riginal [  Distributed Proper
Sy Real
| Q) .
Et Time t:Real L Discrete =l Flow Property
I O Range From: To: [l Participant Proper

Step: =/ SysML Block Inter...

I I
Qutput Yalues = Common
Real [“]Parameters BB oAE
[ wariables
EdBE
[#] Plot ta Graph ¥ i
EERE

. W
“u

2 fxis; t A
g Title: EchoDSP Qukput over Time
t : Real

I

I

I

I

]

I

]

]

]

I

I

I

I Dutput Farmat
I

I

I

I

]

I

1

I

] [ output to File
I
I

~

< [ OF, ][ Zancel ][ Help ] >

4 Start Page [ Composite Struckure. [ Pottable A B
BEEARBE @ Lal="% - - - S

6- 2al—YavOEE

UTFIZR-TI2aL—2av DB EEITOTIEEL,

‘4

ANEDEYETI/NFA—42] OD—ETIE, ANELELTEYSTHRLGETDNIA—EIARTEINTVET . A
TMEELTHEETHEEEERL. -] REVERLTANBELTHRELTT SN ANEELTHEESNT=/ 154
—RE TAN] O—BIZRTINET, Daked 1 DONTA—FEANBICHEELLETNIEHEYVER A,

ANEIZEZEYETEIENENDAN/ITA—RITDONT MEZEIY S TES, EE. BEEN. HBDNEIELTD
BEDLR-TR-EHEEELET .

HAEDEFEHRTET D /\SA—FPCABEREH DT INEIMER/ELEY,
VEAL—avORROHAAEEEETIHAEKDNARILTIK, Y2aL—2aV OBEDOT—2E2HNTEA
BERTETDHENTEET HEICKY.CSV BADT7AILELNTEMN. 2 RETSTERTTINERET S
CEMNTEEY,

DRalb—avDRENTET LD, RITTHENTEET,
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Sal—avEST

\'l

SysML DL 2alb—LavAERITTRICIF. 47050 OK RAVERLTLESLY,

ﬁ par [SyshL Parametric] EchoDSP [EchoDSP]: created: 2/26/2009 modified: 7/25/2009 5:07:48 P 100% 791 1134

% Simulation Results E]E]

See Also:

] 0005091.4132428333843475257626671768185909539

i put: outEchoOnly
offz] t 2 al : Real

LN J ‘ ‘

| 75 Mean: 0.002  Min -2.500  Maw 2.500

|

|

| am

| E

| 45

|

|

I 30

| f:F

! B amplitude

o |
Real

| w

| 4 g g offzet

I 2 att

: g 15 [ outE choDrily

| ) = ariginal

l 10 B output

| 3

|

} at 45

|

|

| -B.0

|

|

[ 75

|

|

|

|

|

|

|

|

|

|

£

7 - Y2al—a R %EE Enterprise Architect (ZF]RIR

CSV J7AILELTHERIZHER A hT DR HYE T HY. Enterprise Architect NEBTHREESTSTELTERTT HH%EEL.
D SysML ®ISY—ILIZIEHRLMEETT . 1 DDOY—ILINTREET HET NIA—ADFABREHRRHHIZITL., VAT
LDNBERENDMEREEB/I=FT KIITHIENTEET,

RD 2 DNDETIL. SysML DETILEN—FRITTHAHWEY I DT TICEBRT HHEICOVTERBALES,
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B6E BEIL—NV—DON—FIz7DEE

EIBETIE ATV REMALERSAEVDET VIOV TEHRBALEL ., COETE, ZORT—IIURALE
DESITN—FITTEABREFE (HDL) OYV—RA—FEERT HMNIDNT. BEIL—V—DRITHALES , YVIbIx7
DREIZOVNTIEE 7 ETHHALET

N—Foz7REODA—FTYS

HDL TOY—RXI—F&EFFBELT/N\—FIz7EEETLEOO—FTVT(E 3 DDGEEICHINET, DFY. VHDL,
Verilog, SystemC T3, ZM 3 DNDHBEDWNT N DIBZE TL. Enterprise Architect DIEFEZFIAL TR T—FTI U EMNSY
—RAOA—FEERBLET . TUTL—FDOREITA XHEREICKY A —RO—RFERBEEEZERLTLET,

act Implement Hardware /
/ Generate State Machines \
eSS Generate Verilog Generate System C

1- REOGIDON—FIFRBEEF(HDL) ZHHR—ILEN—FIz7OEREOO—F2yTS

BEREIL—V—DN—Fz7DEE

SETERKFIC. BEIL—VY—0HEFIRALTO—FIYTEZ5BELET , SEINEHBATIL, Playback DIEFEIZDUINT,
VHDL, Verilog, SystemC DEEHEIZDWNTHRALET,

2 [FBRIL—V—DETILDIRE DY DREMD /Ny —CERERLTOVET . BE. ROETIEYI+I7
IZDVWTORIBDIERERLET . Chbh b, AT IV UEMNSY—RaA—REERT S5 EIZ DUV TERBAL . Playback 12
DLTD 3 DM HDL Y—RI—FD#EREZRLET,

Copyright 2009, 2010 Doug Rosenberg, Sam Mancarella and Sparx Systems Japan



Embedded Systems Development using SysML

pkg Implementation Model /

Implementation Model

The "Implementation Model" demonstrates how UML can be employed to design both the
hardware and software aspects of an embedded system.

The "Portable Audio Player" is constructed using computational logic circuits and firmware.

This model contains a collection of Classes containing properties and behaviors. The behaviors
are described using State Machines, Activities and Interactions (Sequences).

Software Hardware

=] +c# ] + SystemC
4Gt + Verilog
+ Java J + VHDL
+ VBNet

(Double Clickthe Packagesto view their contents)

2- BLBORE N vT—2

ENTIH N7 DIV —DITONTHBERTVETT,
pkg Hardware /

Behavioral Modeling - Hardware

The models contained in these packages illustrate effective usage of various

behavioral modeling constructs to design hardware components of an embedded
system.

In this example, state machine constructs like history state, entry/ exit points,
transition between submachine states are employed to model the "PlayBack" unit.

For more information on "Behavioral Modeling" refer to:

Behavioral Modeling

SystemC | VHDL Verilog

"E.Tg + bool "E.Tg + PlayBack E + PlayBack
"E.Tg + PlayBack "E.Tg + Request E + Request
[—] — H [— B

= + Request = + std_logic =] + wire

3 - BHEEICHTS HDL a—F&EmICH LT Enterprise Architect

CORERBEODMNBEIIC, AT— MR UROEEIZDINT, 3 DELEBOEAERIZE>TUOET . TR ENDEE T,
Playback 75 RIZIE On & Off MDREZELAT—FIPURNERINTLET , On DREIZFFFATISL (TR
T UR) AHY . EEDEFRHEBRNERINTLET,

HDL DRAT—rTLUREERT HFIEIE 3 DORTYTOLEREINET,
1. BRI S REERITD) MAZBATTS
2. R—rENAOEERFTET S
8. TUOTATREDREBREERT D
INTRDRTYTZIBICRTOEELELS,
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1LERT S (EERTDH) NAEATRTS

RECMORAT—FTI VR N—RI7AVR—R UM EDE—F (KB 2ERITHHITFIALLGTNIELRYER A,
4 DESIT, E—FEERILSED. BRIDIMNALERLES

stm Controller /

This diagram shows how a hardware component is expected to be modeled. :L’ dmel"i'neg':;:’mﬁ‘;‘\";:ré’qi‘g‘:zg’tzc':;;‘eer ©
1. The "Off" state represents the reset state of the system !

2. The "On" state represents the active state of the system, and the actual State Machine modeling for HDL
logic is expected to be here

Off
® /k off
A "change"” trigger is deemed as an asynchronous
trigger if the following two conditions are satisfied:
The trigger to drive the actual system ( Keypress  off 1. There isa transition from the actual Submachine
clock) is of type "time” and is associated |- - <YP - - - { state (which encapsulates the actual logic) triggered by|
with the transition from the reset state(Off it,
in this case) to the Submachine State 2. and the target state of that transition has a self
transition triggered by the same trigger.
on

The Submachine state, that isintended to
contain the actual design

4- BET—FLEBMNABEICERENASS LTV VE

R)FIZIZLL DD DIEENHYET .

JEREANI S

RN A IEIRDEHFHI=-TIHGEDOHFIAINET,
e [ZEHE (Change)] MDRJAHEIYBBIE: true / false)
o FOR)HIZESTTITA4TIREE (U TIREE) ~ERTS
o ZONAT.ZD7IT47REEBHICEDERTD
A=

THEfE (time)] DEEONA L. TOTATHRE HTRE) ~DEBAIVOVITHIERLGEDIHRICFALES . O
VADBRYBHEFHIROERICEYELYES,

Trigger Type |Language Specification
Positive Edge Negative Edge
Triggered Triggered
VHDL rising_edge falling_edge
Time Verilog posedge negedge
SystemC positive negative

5- 70v9DOM)H—H#
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2 R—FDEBRENT EDRESR T

AVR—R S DERGIBEE—FEERLIRIT. NIAER-IEBED T, N HERITIMATEERTLET K 6 DKD
[2AVIR—=H U bDIR—bENAEHEUDITET

class HOL
ActiveClass
------------------------ razat ————————[]
rgset
Adependency relationship is
used to represent association  [[TTT 77777777 cear S T T T T T [:l
between ports and their triggers. clEs
clpck
________________________ clock o ——— ]
=t

6 - R—FENH—(ZBER T 51O RFBEREERA

3T VTATREBONEEFRT S

LD 2 DOEEE N—FIFAVR—R U DHENLERED-OICBHELEFBRETT . REOKEERERT AT
— RV UBRIE TOTATRE (HTRKE) OFFATISLELTETIVILET,

st StateMachine

Active

contain the actual design

The Submachine state, that iz intended to IT

71— FOT4TREIZERTEIFH I VICRESNETHT4TODYY

AT 7 3 ) VHDL. Verilog. System C % L{RTAHELLS,
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8 I Playback DISRAETY , AHHADKR—FHNEZRSINTLET , Playback HEREDERETIZ(X. Playback 95 ADFE
RELTEHDOBRIZESDRAT—IIUURAEENTLVET,

class VHDL

\
\

A dependency relationship is
used to represent association
between ports and their triggers.

off = D& ——————-] l::l

The "Playback' class models a hardware

component to control audio playback of the player

PlayBack

- selection: Request
- repeat: boolean
- foundMedia: boolean

«|nput»
off

keypress e —————— —

«|nput»

.@press

Supporting Elements

std_logic

Classifier used to set
the Port's "type"

ﬂ Hardware System - Expected pattern

«enumeratio...
Request

Rec
Append
Play
Pause
Idle

The State machine in thisexample illustrates modeling timed triggers
(clock) and asynchronous triggers(reset), transitions to history states, entry
/ exit points, transitions between SubMachineStates, etc.

To visualize the expected pattern to model a hardware system, refer to:

8 - Playback 25 RAMICANFIZHoI=YTATF—rhDEMRShS VHDL Y—RXO—F
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stm On /

For more information on state machine diagrams, refer to:
State Machine Diagrams

/selection =
Idle

[selection ==
Play]_V/

PlayBack /

Play /

LoadPlaylist

*— + entry/ retrievePlayList SearchLocalDrive SearchOpticalDrive

.% /IDo Retrieve Play

= List
® + do / sortPlayList

/IDo Sort Play List

[foundMedia]

[repeatTrack] : [foundMedia]

Stream SearchExternalMedia

[foundMedia]

+ do/decodeTrack
/IDo Decode Trac

@ History

[selection ==
| Play]

[selection == Pause]

.

9 - Playback DA T—rI LV H

H

9 DRAT—rILUBIE Verilog ¥ SystemC DEEDIFGETHLRARMWICRALTYT , MEDEWVNIIEEIZ/INSLDT, 2
CTIIHATEHRBELEE AL
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VHDL @Y—RXa—F&EREYN—RIID=FT)YT

Enterprise Architect Tl& VHDL a—KF®DZ VR THREICERELTVET . RORTLABATHR5FE{EEZFAL
T. BHROREAEITOTLET,

12 &B 13 & Enterprise Architect TY—XOA—R4ERLI-ERO—EH T,

PlayB ack. vhdl
# [5] warchitectures Corkroller 1
= =@ «entitys PlayBack 2 | -- PlayBack.vhdl
# “ports keypress 3 | -- Iwplementation of the Class PlayBack
# «ports off 2 | -= Created on: 11-Aug-2009 £:29:06 PH
5 | -- Original suthor: mnizam
3
7 1library IEEE:
% wuge IEEE,=scd logic_llé4.all:

% wuge IEEE.std logic_arith.all;
10 wuge IEEE.std_logic_textio.all;
11 wuse 3TD.textio.all;

1z entity PlayBack is

13 Port

14 (

15 off : im =cd logic:

16 keypress : in std logic

17 12

15 end PlavBack;

19 architecture Controller of PlayBack is
20 siynal selection :  Redquest;

21 signal foundMedia : boolean;

22 signal repeat : boolean;

23

24 type StateType is

Z5 i

26 Concroller ©Off,

27 Controller On,

5 Controller On_FlayBack,

29 Controller ©On_ PlayBack Pause,

30 Controller On_ FlayBack Play,

a1 Fantraller (m PlawBack Plav Nerads

12 - Enterprise Architect [ZkBAT—FILVEMNS O VHDL Y—ARO—FDAERL

BE.ERSNT= VHDL OV—RO—KREFEICHEMTHY ., BELI—FIZHLTVETS,

PlayB ack. vhdl x
= «architectures Controller 74 end process CLOCE DIVZ: ~
= 0 wentitys FlayBack 75 B

» «ports keypress 76 CLOCK_DIV4 : process (clockDivi , off)
# «ports off 27 begin
- if{off = '1') then
79 clockDivd <= '1';
80 elsif (rising edge (elockDiva)) then
g1 clockDivd <= not clockDivd:
8z end if;
83 end process CLOCE DIV4;
84
85 TEANSITICH_LOGIC: process (curritate , off)
86 variable bFlag : hoolean; begin
87 currTransition <= TT_NOTRANSITICN:
88 if{off = '1'}) then
89 nextState <= Controller Off:
20 currTransicion <= TT_NOTRANSITICN:
81 else
92 case currdtate is
93 when Controller Off =>
94 bFlag := false;
25 nextState <= Controller On_Tdle;
26 transcend <= '1';
a7 Controller_history <= curritate;
25 when Controller On =»
29 nextitare €= controller On Idle:
100 currTransition <= Controller_¢n_PlayBack to_Controller On_ Idle
101 transcend <= '1';:
10z Controller On PlavBack history <= curritate;
103 when Controller On PlayBack =»
1na nevr@rara += fanrraller fm Tdlaes M

13 - SEBLREFRFTSH SysML /8—b/R—k, VHDL. RTLAZALF . 25 EL$EE LTz Enterprise Architect DRAT—rT LU EDI—K4ER#EEE
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Verilog DR

class Verilog /

The "Playback’ class models a hardware
component to control audio playback of the player

PlayBack Supporting Elements
- selection: reg [0..3] {ordered}
- repeatTrack reg
- foundMedia: reg
off = &€& ————— ]
[] piie Classifier used to set
= «|nput» - -| the Port's "type"
\ off
A dependency relationship is
used to represent association «enumeratio...
between ports and their triggers. Request
' Rec=0
«|nput» Append =1
keypress <— ————— press Play = 2
oo Pause = 3
Idle =4

The State machine in thisexample illustrates modeling timed triggers
(clock) and asynchronous triggers(reset), transitions to history states, entry
/ exit points, transitions between SubMachineStates, etc.

To visualize the expected pattern to model a hardware system, refer to:

ﬂ Hardware System - Expected pattern

14 - Verilog ¥ D Playback ¥S5XE

Enterprise Architect Tld Verilog Aa—KDSIURM)yTREICERELTNET , RORATLA AT HO25 HE{EEFFIAL
T, BHROEEAZITOTLET,
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FlayE ack. v
= [E smodules PlayBack I N N N NN NN N NSRS
+ «enumerations BehaviorType z // PlayBack.v
4 «enumerations StateType 3 // Implementation of the Class FPlayBack
= «enumer ations TransitionType 4 // Created on: 11-Aug-2009 6:32:44 PM
» Controller_On_PlayBack_Play_t 5 // Original suthor: mnizam
# contraller_On_PlayBack fistor, Ny Y S NI a0
# Controller_On_histary .
» Controller_histary
» SIZE d
4 dockDivz S module PlayBack
# clockDive 100
» currBehavior 11 keypress,
4 currstate 1z off
» currTransition 1 7
# FoundMedia 14 parameter 3IIZE = 4;
» nextState 15 input wire keypress;
# repeatTrack 1t  input wire off;
# selection 17
» transcend 15 parameter /*{ZtateType}*/
# #potts keypress 19 Controller Off = 0O,
» “ports off 20 Controller On = 1,
» esynchronouss CLOCK_DIV2() z1 Controller On P layBack = 2,
# ssynchronouss CLOCK _DIV4() 22 Controller_On_P layBack Pause = 3,
’ ::;:E::g:zﬁ:: SELgEEL;IIfLGIé 23 Control ler:On:P layB ack:P lay = 4,
o sy 1% Conmoller on blaiacs pley sesreiecaitcive -
» esynchronouss TRANSITION_L — — — ’
26 Controller On PlayBack Play Decode = 7,
27 Controller On PlayBack Play SearchExternalMedia = §,
28 Controller On PlayBack Play SearchOpticallrive = 9,
29 Controller On PlayBack Play Stream = 10,
a0 Controller On Idle = 11,
kR T MASTITR = 172+

£ ¥

17 - Enterprise Architect [Z&% Verilog a—F4RE

SystemC (DEIE

class SystemC /

The "Playback' class models a hardware
component to control audio playback of the player

«sc_module» Supporting Elements
PlayBack
- selection: Request
- bRepeat: bool bool
off  Nes __ ___ [:l bFoundMedia: bool || classifier used to set
the Port's "type"
«[nput»
' off
\
«enumeratio...
A dependency relationship is Request
used to represent association
between ports and their triggers. Rec
= Append
' Play
«[nput» Pause
keypress Y€ ————— El-]mess oo Idle

ﬂ PlayBack

The State machine in this example illustrates modeling timed triggers
(clock) and asynchronous triggers(reset), transitions to history states, entry
/ exit points, transitions between SubMachineStates, etc.

To visualize the expected pattern to model a hardware system, refer to:

ﬂ Hardware System - Expected pattern
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18 — System C ¥ ®D Playback 75 AH

Enterprise Architect Tl& SystemC aA—FDZ IR TRAREICERIIGLTOET . RORATLAZASTRA5FEEZFIAL
T.[BEHRORAEITOTLET,

PlayB ack.sc
= 5 «sc_modules PlayBack A O R NN

+ Q «enumerationz CommandTy z // PlayBack.sc

=2 «enumerations StateType i /Y Implementation of the Class PlayBack

E: «enumerations TranstionTy 4 // Created on: 11-Auy-2008 6:31:54 PH
# Controller_On_PlayBack_Plz 5 // Original suthor: mnizam
# Contraller_On_PlayBack_his 6 ST EEIEEIEE
# Controller_on_history 2
’ Eﬁzﬁﬂﬁ;ﬁ:mw & #include "systemc.h"™
’ o SC MODULE { PlayBack |
# bRepeat —
# Currstate 105 .
& cunrTransition 11 Request selection:
¢ keypress 1z ool bRepeat;
# MEXtState 13 bool hFoundfedia;
» off 14
# selection 15 sc_in_clk keypress:
# transcend 16 sc_in <hbool> off;
»# StatesProc{StateType, Com 17 | fF - Begin - Code rendered by EL for the underlying Behavioral Model-————-
» TransitionsProc( Transition Ty i
» controller_OFF(CommandTyr 19 snum StateType
» controller_OniCommandTyp z0 i
» controller_On_Idle{Comman 21 Controller Om,
v contrD::er_On_P:ayBackk(Cor 22 Controller On FlayBack,
’ cnn:rn”er_gn_;ay:ack_:al 23 Controller On PlayBack Pause,
P corro Br_n_reyback 24 controller_on FPlayBack Play,
» controller_On_PlayBack_Pla — = — .

contraller_on_PlayBack_Pla 25 Controller On PlayBack_Play_Searchlocallrive,
: contrn\ler_On_PIayBack_Pla 26 Controller On PlayBack Play SearchExternalledia,
4 cnntrn\ler_On_PIayBack_PIa 27 Controller On PlayBack Play SearchOpticalDrive,
o contrn\ler_On_PIayBack_PIa 28 Controller On PlayBack Play Decode,
» controller_On_PlayBack_Pla 29 Controller On PlayBack_Play_LoadPlaylist,
4 runsStateMachine() 30 Controller On PlayBack_Play Stream,
#EC FTADw DlauB el A a1 fantraller m Tdle

21 - Enterprise Architect [Z&® System C a—F4EL
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W7E ETRMSL—V—DY T NI =T DEE

Enterprise Architect [Z[XEZLDY—RaA—FE - FHAHAH CETAHEENEBHINTLVET, £f-. MDGTY /A —%&
LT Visual Studio % Eclipse DRFKRBLFIZITEELET, I+T—F UN—RIVT=TYLTEEL ., 2D
Enterprise Architect MY —RXOA—KIU =71 #EEL  Enterprise Architect D3R NI —F&ERKTIL—FDIL—L
T—IlE . ANIWTIT7AIIEETHBALTWVET , COETIL, Sparx System HHD RAIBLRINSDY—RO—FERLHEEE
& IDECDEHEMBEICDWVTEHRALES B 1 X VI 7 OEEICETHA—KIvITT,

VI IFTDREOO—KTYS

act Implement Software /

Generate Functional Code Generate Functional Code
from Activity Diagrams from State Machines

Build in Visual Studio Build in Eclipse using
using MDG Integration MDG Integration

1- YIrYT7 DREETZ0—KTyT

Y—Aa—FERFIREGIRD B E

Enterprise Architect [, VT7RADIZEELELTERDIRDIBVNETEET HENTEET, BERMIZIX. 7OTAET1-HEHE
A7 3 - HEERAORELGEDIRIBEVEZREZIALTRSIEVEZEEZLET .

CHDETIK.FE 3 ETHHALEEISHIRDAEWVETILEEDKSIZ C#, C++ Java, VisualBasicNET DY—RaA—KRIZEHT S
DHESHALFET K 2 FFRIL—NV—DRECLDN\VT—SFERTEATISILTT , CORZFALT, IRHZBEVRM
5NY—RAOA—FE IOV TERBALET,
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pkg Software /

Behavioral Modeling - Software

Models in this package illustrates usage of various commonly used behavioral constructs.
States' behaviors to invoke another behavior, Activity diagram constructs like call actions,
patterns to model control statements, loops and Sequence diagram constructs like

synchronous messages, return messages, combined fragments, etc are employed to create
the model.

For more information on "Behavioral Modeling" refer to:

Behavioral Modeling

C# | C++ | Java | VBNet
—

[=] + DataProcessor +10 +10 10
=] + Streamwriter

Double click packages to view their contents

2 - IRBAENY—ROA—FERDE=-HDERETL—V—H T L488E
Enterprise Architect Tld. V5ARMLDY—ROA—RERKIZINAT. UTOESIEIRAEVLRENSDY—RAO—FEREA]
BEICHE-TLVET,

° Z7_'_|“7:/>

o U—4HURK

o TUTAETAH
COETIFH. CORDABEVENODY—RA—FERICDOVWTEHMICHEELET, RAUIC. BETIL——0 DataProcessor
DFRICERBRINTWBRT—IILUVEETITAETAEDNLD C# DYV—AI—FERFIZTDOVTRTVEET,
3 [ DataProcessor 7T ADNISARTY , CDIFARIZIE, FEFHRELT Searching External Medial LN RT—RI I &
Appending to a Buffer&EW\N S 7 O TAE T4 % ->TULVET, 4 [FaVROYMEEREMALT, IRAPBLOBEEZRLTLE
9,
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T—47atyY— XTI VRETITAETARMNLD C# V—RO—F4ER
class C# /

The DataProcessor class reads data from
external inputs, and processesiit.

DataProcessor

- bPoll: bool Supporting Elements
- bDataRead: bool

- iBytesReceived: int
- bvalid: bool StreamWriter
- sw: StreamWriter

Placeholder for C#
----- System.|0.StreamWriter class

doReadUSBY() : void
doReadSerialPort() : void
readNextByte() : void
interruptListener() : void oo

+ + + 4+

ﬂ DataProcessor

The State machine in thisexample illustrates modeling transitions to
history states, entry / exit points, transitions between
SubMachineStates, etc.

The Activity diagrams shows modeling multithreaded applications using
fork/ join, invoking other behaviors using Call actions, etc.

3 — DataProcessor D95 XE

composite structure DataProcessor/

For more information on Code Generation from State Machine Diagrams refer to:

Code Generation - State Machine Diagrams

For more information on Code Generation from Activity Diagrams refer to:

Code Generation - Activity Diagrams

For more information on Code Generation from Sequence Diagrams refer to:

Code Generation - Sequence Diagrams

Elements in this Class - Double click the elements or use the hyperlinks
to navigate to the underlying model

State Machines Activities DataProcessor::USBDevice

CLEAR_FEATURE() : void
GET_STATUS() : void
SET_ADDRESS(double) : void
SET_FEATURE(int) : void
GET_CONFIGURATION(int) : string
GET_DESCRIPTOR(int) : string
SET_CONFIGURATION(long) : void
SET_DESCRIPTOR(long) : void
RESET() : void

SearchExternalMedia doAppendToBuffer

oo oo

T T

ﬂ SearchExternalMedia ﬂ doAppendToBuffer

4 - AR YMMEERZF AL DataProcessor DANFIZH>T-iRDELVE
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Enterprise Architect TOIRDFELRMNSDY—RA—FERK(F, HRDISADFERELELTIRAFEVLNEZSNZITNIEL
UFEEA K 5 (XTOCHRNISHOTDERERLTNET,

ax

Bl@miEE W R-EH 43 @

= DataProcessor
(& DataProcessor
# £ UsBDevice
# @@ dodppendToBuffer
{4 bRol
& ¢ bDataRead
@ & iBytesReceived
4 bvald
@ sw
iy doReadUSE()
< doReadserialPart()
4 readiiextByta()
4 interruptListensr()
= @ SearchExternaliedia
[58) SearchExternalMedia
# @10
@ e
& @ ProcessingUnit

Streammiriter b

5 - HUSARICANFITE Iz, V—RO—FEFRSh IR EL

6 [CHDRAT—ITLUHIE. SearchExternalMedial ZIAETY , F£f-. 7 1284 Do. Entry. Exit QIREEIZIXY—RT—

R

FABBEBSNTOWADNZEITENSGEBVET ATV UVRIDIRSENE, TXTEBEREN-LDTY,
stm SearchExternalMedia /

Idle For more information on Code Generation from State
Machine Diagrams refer to:

I ‘ Code Generation - State Machine Diagrams

ReadSerialPorts ReadUSBPorts

+ do /Do Read SerialPort + do /Do Read USB
doReadSerialPort() O doReadUSB()
H

[bDataRead==true] [bDataRead==true]

ProcessingUnit /

PolllnputPorts

+ do/ DoPolllnputPorts
/[Poll Input Ports

[bPoll==true]

AppendToBuffer

+ do / DoAppendToBuffer
doAppendToBuffer()

/[ DecodeCommand \

+ do / DoDecodeCommand
/IDecode Command

[bVvalid == true]
liBytesReceived
=0

Use States behaviors to invoke the
necessary behavior (operation ,

activity , interaction)

6 - HMBATATREDAT—IIIVE

8. ProcessingUnit [ZI&, YT 4KEEEL T PolllnputPorts, AppendToBuffer, DecodeCommand @ 3 DDIREZFIFLET,
AppendToBuffer [IZDWVT, RAMLIZZITAETARNCDERIER 8 B 9 ITRLTWET B 71X CORT—FTY
VERMNSERLIZY—RI—FD—ETY,
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DataProcessor.cs

v~ 155

v 156 /% Begin - EA generated code for 3tateMachine */

4 157

4 158

v’ 152 priwvate enuw StateType @ int

v 150 E {

" 161 ZearchExternalMedia,

’ 162 SearchExternalMedia ProcessingUnit,

’ 163 SearchExternalMedia ProcessingUnit_FollInputPorts,
¥ 164 SearchExternalMedia ProcessingUnit_ AppendToBuffer,
: 165 FearchExternalMedia ProcessinglUnit_DecodecCommand,
Y 166 JearchExternalMedia IO,

v 167 JearchExternalMedia IO ReadU3BPorts,

v 168 SearchExternalMedia IO ReadSerialPorts,

v 169 SearchExternalMedia Idle,

v 170 ST_NOSTATE

v 171 ¥

’ 172 private enuwn TransitionType : int

v 173 0 i

v 174 SearchExternalMedia_ProcessinglUnit_AppendToBuffer to_SearchExternslM
v 175 TT_MOTRANSITICH

v 178 i

’ 177 priwvate enum ComeandType : int

d 176 B {

¥ 179 Do,

Y 180 Entry,

: 151 Exit

Y 15z *

o 1583 private 3tateType curr3tate;

7 — Enterprise Architect [Z&DRAT—F YLV EDIRDELVY—AO—FR&ERL

X 8 (% AppendToBuffer [CDWTDTITAETAHTT K 9 (XTDT7HTAETAEMSH AL C# DY—RI—KD
—& T,

act doAppendToBuffer J

For more information on Code Generation from Activity Diagrams refer to:

Code Generation - Activity Diagrams

Initialize Buffer
if(sw == null) sw = System.lO.File.CreateText("c:\\temp\\dump.txt")

e Use Fork/Join to model parallel execu&iolrﬁ

New Byte
string sNextByte

CallReadNextByte
(DataProcessor::readNextByte)

istener
erruptListener)

Write To Buffer
v.WriteLine(sNextByte)

Sleep
System.Threading.Thread.Sleep(1000)

Lt d>0] iBytesReceived

Sleep
System.Threading.Thread.Sleep(1000)

I
I
|
|
I
I
I
I
|
|
I
I
I
I
I Decrement
|
I
I
I
I
I
|
I
I
I
I
I
|

8 — AppendToBuffer D1=HDT I T14E T 4L
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DataProcessor.cs

= [E DataProcessor -~ 112
#- B USBDevice 113 '
+ E enumerations CommandTy 114
w5 senumerations StateType 115 /% Begin - EL generated code for Aetivities and Interactions #/
#- B «enumerations TransitionTy 116

4 SearchExternalMedia_1o_hi

117 puklic void dodppendToBuffer ()

» SearchExternaliedia_Froce Lis ¢

’ :;artcr'fnjmalmEd‘a'h'smr 119 // behavior iz a Activity

:hP;\a = 120 if (sw == null] v = System.IO.File.CreateText("c:\)templ’dunp. tx
5 bvald 121 System. Threading. Thread threadD = nev System.Threading.Thread|
4 currstate izz new System. Threading, Thread3tart |

4 currTransition 123 delegate ()

7 Bytesheceived 124 {

4 nextstate 125 interruptlistener();

5w 126 System. Threading. Thread.Slesp (1000) ;

» transcend 127 i

» DataProcessor() 128 11

4 Dispose() 1z9 thread0.Start();

4 StatesProc() 130

s TransitionsPrac() 131 System. Threading. Thread threadl = new System.Threading. Thread|
» doAppendToBuffer() 132 new System.Threading. ThreadStart (

: ::2:::3‘;;?;”“0 133 delegate ()

4 initislizeStateMachin!) 1;: ¢ string sNexthyte = "7

s inkerruptlistener()

\ readhiextByte() 136 readiextByte () ;

, runtsteMachine() 137 sw.WriteLine sNextByte);

s searchExternalMedia_IO() a8 iByresReceived--;

, sesrchExternsMedia_10)_Re 139 System. Threading. Thread.Slesp (1000) ;

4 searchExternalMedia_IG_Re % 140 while (iBytesReceived > 0}

9 — AppendToBuffer D=HDERL C# V—Aa—F

BYBLICBYET A, FAT7 T I LTHMESNRDBELVL DT RTITONT, BEIWICY—XI—FITHASIhFET,
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I0 —C++, Java, VB.Net TDY—XA—F4& R

RIZ, C++ Java, VBNET TOY—RO—FAERKIZDWNT, I0 95X EHIFEZRLET . K 10 (X C+ DIFBEDISAK DA
T HE. ZZZIFBELTUWER AN, Java XU VBNET IZ2DWTEHREBEDISARIZH>TWVET,
class C++ /

The 10 class polls different ports for availability of data
and input them accordingly

10

selection: Request
bDataRead: bool
iBytesReceived: int
bvalid: bool

+

SetLastError(int) : void
SetNoOfBytesReceived(int) : void

o0

T

& 10

The simple state machine in thismodel explainsthe usage of states'
behaviors(do/entry/exit) to invoke another behavior(activity, operation ,
interaction, etc).

The Activity diagram explains, invoking other behaviors using Call actions,
modeling conditional statements, loops, etc.

The Sequence diagram explains usage of synchronous messages, return
messages, using combined fragments to model loops, breaks, conditional
statements, using interaction occurrence to invoke another sequence, their
argument-parameter mapping,etc.

10-10 MYSRAE

DataProcessor DI TIEL, V—ROA—FABDHRELGDIETDIRAEWIZD 10 IFRADFERELTERINTLET,
composite structure IO/

For more information on Code Generation from State Machine Diagrams refer to:

Code Generation - State Machine Diagrams

For more information on Code Generation from Activity Diagrams refer to:

Code Generation - Activity Diagrams

For more information on Code Generation from Sequence Diagrams refer to:

Code Generation - Sequence Diagrams

Elements in this Class - Double click the elements or use the hyperlinks
to navigate to the underlying model

State Machines Activities Interactions 10::USBDevice

doReadSerialPort int setupUSB(Boolean)

CLEAR_FEATURE() : void
GET_STATUS() : void
SET_ADDRESS(double) : void
SET_FEATURE(int) : void
GET_CONFIGURATION(int) : unsigned char
GET_DESCRIPTOR(int) : unsigned char
SET_CONFIGURATION(unsigned long) : voi
SET_DESCRIPTOR(unsigned long) : void
RESET() : void

SearchExternalMedia
oo

createPort int doReadUSB

oo

ok E ot o+ o+ o+

& searchExtemalMedia FileName :
ring

readPort ﬂ doReadUSB

ﬂ setupUSB

iNoOfBytes :Integer

ﬂ doReadParallelPort
ﬂ createPort

ﬂ readPort

11 -10 DANFIZHESIRDEL
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ZITIR, VR AT IOV T IOTAETAENLDY—RAA—FERDEREHEELET K 12 (£ USB R
—rDHRFEICEHAT RV AKTY, E 13 [ USB R— kWS DHEHAIKHIZDVTDEETT . X 14 (XBEEIMIZERS
nt= c++ MOY—R3I—KTY,

sd setupUSB /

For more information on Code Generation from Sequence Diagrams refer to:

Code Generation - Sequence Diagrams

110 pUSBDevice
:USBDevice
T
I
RESET() o
L
GET_DESCRIPTOR(1) :unsigned char

SetNoOfBytesReceived(iBytesReceived++)

loop /

[iBytesRecqijed < 8]

break /

[iBytdsReceived >=8]

A J
R O 1 S S

GET_DESCRIPTOR(1) :unsigned char.

SetNoOfBytesReceived(iBytesReceived++)

|
: i
SET_ADDRESS(11) !
T
ET_DESCRIPTOR(18) :unsigned char————+——
GET_CONFIGURATION(9) :unsigned char -
L
SET_CONFIGURATION(255)

~ 7 7 bvalidDevice = true()

y \
o Y o S

—————— e ]

12 - L—F 755 * 1 EHEL= USB BREDEHDI—F U RE
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sd doReadUSB

For more information on Code Generation from Sequence Diagrams refer to:

Code Generation - Sequence Diagrams

10 pUSBDevic
:USBDevice

ref

setupUSB(arg_bValidDevice: bValidDevice)

alt

[bValid]

|~ 7 i readPort(255)
<_ -_——

T
! _———
--------- Ii% -l-bDataRead:fa\seO»----------------------l--------
|
|
|
|
|
T
|
|
I

® 13 - USB R—rDFEAAH

10.h
- B e 73 1
e UsBDevice 74 TT_NOTRANSITICH
+ «enumerations CommandType 75 1:
£ g «gnumeration= StateType 76 enum CommandType
+ «enumerations TransitionType 7 {
# SearchExternalMedia_history 5 Do
.
» bDataRead —a Entry,
# buaiid 50 Exit
¢ currState 51 Vs
# currTransition :
4 BytesReceived g2 | private:
J nextState 83 StateType currstate;
4 selection 84 SrateType nextcitate;
4 transcend g5 TransitionType currTransition;
5 100 86 hool transcend:
» SetLastError(int) 87 StateType SearchExternalledia history;
» SetNoOfBytesReceived(int) 55 woid searchExternalMedia ReadSerialPorts(CommandType cowmand) :
==l
4 TransitionsProc{TransitionType; Eli] woid searchExternalMedia ReadUSBPorts (CommandType command) ;
» createPort(string) a1 void StatesProc(StateType currState, CommandType command) :
» doReadSerialPort() a2 wvoid TransitionsProc (TransitionType transition):
s doReadlSE() o3 woid initimlizeStateNachine(]:
'] \nltlahzeSt.ateMachlneO as void runStateMachine () :
» readPort(int) as
» runstatetachine() -
s searchExternalMedia_Readeri. a7 /% End Ei a de £ 5 Machi "
» searchExternalMedia_ReadUsE nes generaved code for StateMachine
» setupUSBibool) 28
o100 EENS
100 ~#endif // !'defined(EA_789ESSEO_FEDS_4cid_BOE3_39C99FEEREABZ_ TNCLUDED_)
101

14-10 OF=-HDER C+ Y—RI—F
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AT— VR THOT1ETAE DD Java, VBINET DI—FDAERL

CCETOHRBAT AT— MUV TOTETAR L —5 VARIZDNT, EEEZHTV—RI—FERZTIELSER
HEBEBTEOTEEONERWVET . XK 16 [F.E 15 DRT—IIIURMSERM LI VBNET OY—Xa—K%ERLT
WEJ,

stm SearchExternalMedia /

For more information on Code Generation from State
Machine Diagrams refer to:

Code Generation - State Machine Diagrams

/[ ReadSerialPorts N\

+ do/ Do Read SerialPort
doReadSerialPort()

[bDataRead == false]
Use States' behaviorsto invoke the
necessary behavior (operation ,
activity , interaction)

[bDataRead == false]

ReadUSBPorts

+ do /Do Read USB
doReadUSB()

15 - HBATATREDRT—LTIVE

10.vb
= B 160
# [5] usBDevice 161 TT_NOTRANZITICH
+ E «enumeration: CommandType 162 End Enum
# [E] senumerations StateType 163 Private Enum CommandType
+ E senumeration: TransitionType 164 BehDo
/ :earchExt:rnaIMedia_history 165 BehEntry
’ hsalt:Rea 166 BehExit
» bali
187 End E
5 bydlidPort nel Enm
1668 private curr3tate As StateType
# currSkate i
4 currTransition 169 private next3tate Ls StateType
; BytesReceived i7o private currTransition As TransitionType
# nextstate 171 private transcend s Boolean
» transcend ive private SearchExternallledia history is JtateType
v IncrementMoCfBytesReceived] 173 Friwvate sub searchExternalMedia ReadSerialPorts(ByVal comwa
4 JtatesProc{StateType, Commar 174 Select Case comuvancd
» TransitionsProc(TransitionType; 175 case CommandType.EehDo
» createPort(String) 176 'Do Behaviors..
» doReadSerialFort(}) 177 dnReadSerialPore ()
» doReadUSE() 178 'Ztate's Transitions
» initializeStakeMachine() 179 Dim bFlag as Boolean
» readPort{Integer) 180 If (bDataRead = falss) Then
» runstateMachine() 181 BFlag = true
igz nextitate = StateType.ZearchExternalledia R
# searchExternalMedia_ReadJsE -
133 End If
» setupUSB(Boolean)
ig4 If | bFlay = False | Then
185 nextitate = SrateType.3T _NOSTATE'Final Scat
hR=1) End If
187 End 3Zelectc
hR=15} End Zub

16 - EEERT—FIIVENSD VBNet IRBELNY—RI—FO B4R
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Embedded Systems Development using SysML

act doReadSerialPort_/

Behavior Calls shall be used to
invoke another behavior.

Behavior Calls

arg_iNoOfBytes :iNoOfBytes

bDataRead

[bDataRead == false]

CallReadPort :
readPort

DataReadSuccess

[bvalid ==
true]

m

true

For more information on Code Generation from Activity Diagrams refer to:

Code Generation - Activity Diagrams

CallSetLastError

(I0::SetLastError) pro_iEmNo

The arguments shall be one-to-one
N mapped with the associated behaviors
parameter. For more information refer:

Behavior Call Arguments

CallCreatePort :
createPort I+I

arg_caption :
sFileName

DataReadFail
bDataRead = false

ReadComplete
/IReadComplete

17 - SYPLR— RBRAHDTIT1ET1E

10.java

jLo}
UsBDevice
wenumerations CommandType
«enumerations StateType
senumerations TransitionType
# SearchExternalMedia_history
# bDataRead
» bvalid
» bvalidPart
¢ currState
¢ currTransition
4 BytesReceived
@ nexttate
» transcend
5 100)
» SetLastError(ink)
» SetNoofBytesReceivediint)
» StatesProc{StateType, CommandT
» TransitionsProc(TransitionType)
4 createPort{String)

- B -

d

» doReadlISB()

s finalize()

» initializestateMachine()

» readPort{int)

» runStateMachine()

» searchExternalMedia_ReadserialPt
» searchExternalvedia_ReadUsERor
» setupUsB(boolean)

123

L

139

151

public void createPort(String sFileNames)

;

-

behavior is a Aetiwvicy
/fCreate a handle to port:

public void doRead3erialPorc ()

;

-

behavior is a Aotiwity
SetlascErrorid);
createPort ("LPT1") ;

if (bValidPort)

{

readPort (1)
bDataRead = true;
while (bhDataRead ==
{

false]

readPortil);
bDataRead = true;
H
else
4

hDatsRead = false;
+
//ReadComplete:

public void secupU3E(boolean hValidDevice)

18 - Y FPILR—FRAAHDIBZENER Java Y—RO—F
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Y—RaA—RERDHRETAX

Enterprise Architect TIEZY—RAa—FERKIZEWTTFUIL—rEFALTWET T T L— M ERETI-HDI T«

ALFATEET,

Y—ARA—REFBDTUTL—MME UML DERILIEESNI-EEDY—RAI—FO—BICEMBRT A EEIEETHIDT
T TUIL—FEITFRANCERSN. TOERICERLIEXEII—IT7VITEELERY T

EROTVET,

B 20 [&.C# YV—RI—RDERAEZEBWTHDITERTHI—RTUTL—bIT18ERLTVET,

& e 0 e
PMe Edk Vew FProwc Chgem Demernt Took Addlns Seltings Window ek
Lo et g s TG w1y = ol WG o B [ew e
L Ho gusrond dogram o PO Droikser - ax
» FONTRE T WP R O W0 ]
@ Lo Lot = Ermmmunm -
g | (o b | if Finde - 3 Dlargpavn g Iegers
B —_ index % 18] Busims Domain Modsl
K | Temolates Hew Language | e + 8] Requrenscts Model
N Mok A # L] Systern Model
| | Opsiaton Declyaoningl Ho if flistes 4 5 WMol
£ | | Operstion Body Ho flist = WEL ET(" - 260I0, "Fibkot iona")h - J) Progact Modal
% | | Operstion Bodynel Ho PR = 0] Syvterrm Eragrmenicy; Meated
Parameter Mo T Portable fuda Flays
Passenetes ngh Ho 15 - B Listaring Dosain
Ficde T ach Ho 16 §count = SEASL GET("Count®, $11s€1 ¥ jam"‘“
Pt Ho AL fcountes== == findexs =1
Cord [ 18 4 A 1 beson
::-‘qnmm ,_-: B - anit gL e, 1 trphermerdation Hocdel
Comgude Fuisl Ha e a i & Implermantston Modsl
Cumeatgiietion e SCOMNENT = "Gee the indexed guarded ohild action - () Mrcvirs
Acson Ho 1 dguardediction = “AT®, §limc. $imdex)s &- [ sofows
Arron Assigrment Ho B Solwars
:"”‘"‘g:" ::“ 23 $Kkind = YEASL_GET("Pr *, iguacdedAction, ~Kind")% Chce
oion o x wd 1= POusrdedms
Actn Cieate Ho . SHAL kA st R
Action Dieatroy No 5 gkandimin # ol Datarocessor
ction I Ha endTemglate [l Seresianeer
fuson Looy Mo & Tl bd
crnil oy e o fguard = SEASL GET(" “, §guardedAction, “Guard"ii T Pronect Brovrser | Mgrfasources | S Model v
e P ik o 9 Zexpression = operty”, fguard, "Expression”)s S
Arton Basefcopion N WEE Findex == "O"% patiet
Arfion Swich Ho L it (fexpressionlin 5, 80 A
Behavior Ho elself fexpcession (= == Ganetsl Somting)
E' i g‘::”m o else 1f (Sexpressioniin
Behaics Paramates Mo sl
Calegument Ho 5 elamin
Gusd Ho FnaTr
Propery Ho
Frogmety Dncdnaben ™ A
Pregaly Noles m L X -
Sioke P - 3% AEASLList="Action® Bseparator="\n® findent="it~ Bowner=iguardediction Pooll
i R » 10 1}
erectone Oyerides: 3 SCONNENT = deved guarded child aeriond
Claw Feshan Modfed findex = AR g L] & Project
VT $index & Advanced
in
45 Sendle
crionlf (§GO0ID, §lise, §index)
— »
[ £ Nows Custin [erglales i3 2]
L e | Get Dolovd Tenptoe | [ Save | [ Do tice |
a Code Tenmplate Fidibor v e | Bevocacties |8 punn e
youpat| |l soets o Tagned Vet | o Testing
GOLE LA G o GBS IS T S B0 ol P L Y
Clas D aProvesson

20 - G# DY—AROA—FERDTLIL— DT H 3w

Y—Z2aA—REFDTUTL—ME. TL—TFATEMTOWET . TUTIL—FOEXIE. XD 3 DOEREETHY

MOTWET,
o XFTFHRE
e /0O
o ZEH

TUTL—FEIZD 3 2OVTID, BLLETRTEELIENTEET,
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