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Performance Verification of UML MARTE
Behavioral Specification with Resource
Scheduling

Taichi DodoT, Hiromu Yamawaki'"* and Akio Nakata''

We propose a method to synthesize a formal model written in Prioritized
Time Petri Nets from a behavioral specification written in a UML MARTE
sequence diagram and resource allocation information, and to verify its
performance requirement in an early phase of system design process. We also
show that throughput requirement can be verified effectively for two small
UML MARTE sequence diagram examples by analyzing the synthesized model
using an existing model checking tool.
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T arvOEKIILSTHERAI OREFERRT. X A7 OB ERT N T
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FHBHEWZ L TV Aol ORETRWEB L ZHZ L TWn5.

BEEEEAY 2= v IIF A7 OETHBERT NIV a VICEED
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DR FHWZ % 10 BALRERE], v R4 o OREL% 40 & L, 10~20 HEArREM XA, 20
~30 HAZRFRIIX 2 L C 30~40 BALRHIXICZNZNT v RTA L 725 1%

SRS EEEZEID BT TN D.

KA1 KR2

Pf

O‘( [Eﬁ%*ﬁ

Q

B 6 BEEBIERT Y a—)rTDET L

BB 7= 7 (BAAIBSRR)
| PYETE=T YRS

BT YRSA 2 =46 (BGIHER)
RS a1—Y2 7 E =10 (B E5R)
I%I

Sl S

BEEE 7 |
Y1y E(F 1B

0 10
Xl 7 EDF A4 ¥ a— 1 v 7 OB L4

wIZ, T MEDOFIEIZOWTHAT S, X A7 ORERFRANLT Y KT FT
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X 8 EDF A& ¥ =a—U v 7 OBEBIT U 2 HEEEMFEE T /L

6.3.4 THL—)L

UML MARTE 3 —7%4 v A OZHERKESE D PrTPN ~DEHa L — Wz DN TRl 5.
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(i) A vy E—VIZxIindT B b7 Py arTET. FTRRRAD LA, T Y
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MOMERERGE 1TV, ANV—T y MR ZM T NEPOFREZHES.
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L — A7 input, Resourcel, Resource2, p0 TH{J17 L — R error [Z725. ZDOH
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T —RIZ b= UM 2L B EBHD T, assertion 7T a Al X Y EIEEIC
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FNOBIREIZAT — gy, X hT—Z(CANRNR), a2 ta—F, aiRy b7 —A
D4ODN—=RFRT =T POERINTEY, AT —var»bEBlcdbsury M
BET VAT A ERS>TVWS., AT —2 g 03 CAN RNRZELT, avhae—F
EBEEITV, 2 b =T 3N EZBLTCRR Yy T — A LBEEI T TV 5.
WREIC AW — 7 AT, CAN A2 ZBL TRy F 7T —LDREEZ AT — 3
NIV AR—= T B UF VA EFRIBL TS, UV Y—REDYTLLTE, 2 be—
TEAT = a N ENFNLIOTOCPU U Y —=ANEI D B THRTWD ET 5.
EEREL AT LAOPEIT, BENEELZWMA TR LOVEEEHRAZBE LT, 8L
WHORHIE, REELTHUIEITI VAT ATHD. ZZCTOEELFT V=
MIBEOWMAEZRL TS, KEPRBNEZUIT S5, BERMWARIL E 3 CHm %
FRT BN, MY A FOEBEFEESMNOEHFIN2VESICe vy 7 2N 5.
HESCH 2 2R L2 th, SRUWPEREREZ IS L, EXEmcERRT 5. 20k, i
MHEHET I EATEDLLICT vy 7T 5. EXOTRICES. EENHIIL,
L, dECHMICHESEZBNTS. b L, HEAZVE/RIFIT T —%2FTRT5. b
L, 7= FHEWVWOFRITFREETH. VY —RED YL, BENKEZOMmDA
TVl MEIZENEN1DTHOCPU Y V—REE Y B CHRWEWNET S.
8.2 RILIRLE

AR U T- MR L O BEEIZ 1% PrTPN #afiF > — L TINA[10] 248 - % . TINA 1% TPN
BT TT4NNMIEGET DI ENTE, LI TPNET XA N7 7 A VIZEWT 5
ZEHLARETHD. TUHA LAY I L—F T, hTUVva v ORAkERNET X
DBRATRRTZAT O Z B TE L. BEARESEMT CII2TO~—F U T 2T,
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TPN 37 v Fa v ZIZMEDDENERNT T ENTE D, RIFETEAL—T > |
RGEREEZ T » Fa v 7 OfJEIZIRESE, TINV TF v Re vy 7 BEEE17H 2 & T
REMGEZ1T O .

83 WEIMWER

ERu Ay b EEEREAT LAOHE AN TRIAEEZITo 72, EREaHR Y hofl
BIZBWT, A—7y FERIZ (AN s)& L, CPUY V—R{ZO\T /7=
VTT 4 TEEEREA Y 2= T %475 & LT PITPN ~OE# 1T 7. K
EN7Z PrTPN OELE, 79 7L —R, 65 b TPy artigoi-. ZORFIBEICRL

A—T" NEER 10Mbps & i 72 T MEDREEE T o T2 RN R 1 TRIND. ek,
[ 7 Z 2% IMREEY —/V TINA IZ X D [E CEER T 5 B0 REE — S DIRIEE S
(7 T 2R LIZBEOIRFEY T 2 DETH Y, MEEET VOBMEORETH B .

# 1 CAN /S X 10Mbps DfGER R (BEBEEA TV 2 —U )

CAN NADHREHE | A/ —7"» MEER | BREEFEH(s) 77 2
3 BT w2
10Mbps Yes 0.391 11712

EEIIES ZT LOPNZOWTIE, K CPU Y Y — A NHIER TR~ 7= B S E 2 7
Ca—U T ()P VST T EDF AV a— ) v I OGREE) TAZ Y a
—)LEND & LTPITPN ~D L a4T - 7. 8 L7z PrTPN OMRLL 135 7 L— %,
155 Fo o2y arThbh, R2VWBAERE RS,

F 2 EEREITVAOKRIER @WELER Y 2 —1 )

ZN—TF v FNER | 20— v FER | MEERER(s) VA S s
(AJ/s) Bl T TR ?

10 Yes 0.266 10883
11.1 Yes 0.281 10863
12.5 Yes 0.266 10843
14.2 No 4.422 133107
8.4 EX

F 1, R20MRELY, EEBELEEATFY 2—1 7 OKHT 1 BRBOMKRIERH T
Hotz. —F, BRBREA Y2 —) S onTiE, ZHRENEETANLIVE
MU 72 D720, XD BFERFE A KR E S 2o 20, TR THOEMLUNICHRAENK T L=,
o T, REBRTH > RBREOHBEAMLTHIL, BEFIEIC I VRIS HRINT

2HEVRD.

9. HEtE

UML MARTE DIE 5 MIAE L U Y — X80 4 Th B ERERIMITE T /L Td 5 PrTPN
ANEWTFERZREL, B LT PITPN Z VW TS £ 82y YV a— 1 7 RIS
LTCTANL—T" > FOMRERFEE 1T 9 TIEZ$#2% L72. UML MARTE 55 PrTPN ~O%
BTIETIE, TWETIEH 20, MBAREBA LT WIS TRL, RIEATRER T
T2 D KO IRET MRS T o7, F12, AV—7 v NORFEETT 5 12, BEFED
TPN Y —/L TINA 2T, T v e v 7 i~ ImE s g, BEFHECLY
MEER 2R 28 5 PrTPN 2 W 572 ®, REOGA OMRELMGET 2 2 & A HFET
HY, MIAHY 7 MU =T 72 EOFRGHI B M T OMREMGEIZEL D & b s.

SBOBEE LTL, BELELEBFEDY — L ~DFEEST VT FF 4 TRy
Va— U T A~ORIG EREF NS,
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