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Abstract A lot of studies to measure and analyze the system performance have been done in
areas such as system modeling, performance measurement, monitoring, and performance prediction
since the advent of a computer system. Studies on a framework to unify the performance related areas
have rarely been performed although many studies in the various areas have been done, however. In
the case of TMO(Time-Triggered Message-Triggered Object), a real-time programming model, it
hardly provides tools and frameworks on the performance except a simple run-time monitor. So it is
difficult to analyze the performance of the real-time system and the process based on TMO. Thus,
in this paper, we propose a framework for the dynamic analysis of the real-time system based on
TMO, TDAF(TMO based Dynamic Analysis Framework). TDAF treats all the processes for the
performance measurement and analysis, and provides developers with more reliable information
systematically combining a load model, a performance model, and a reporting model. To support this
framework, we propose a load model which is extended by applying TMO model to the conventional
one, and we provide the load calculation algorithm to compute the load of TMO objects. Additionally,
based on TMO model, we propose performance algorithms which implement the conceptual
performance metrics, and we present the reporting model and algorithms which can derive the period
and deadline for the real-time processes based on the load and performance value. In last, we perform
some experiments to validate the reliability of the load calculation algorithm, and provide the
experimental result.
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3 Al daEEe 71EY] Alad 2dEE ¢318E F
MVAE 7§43 A-MVA(Approximate Mean Value
Analysis)E o] -&%0H17,18]. A-MVAE Al2~H A9
Ml 3o} ZUIEY, 7 Ao F Aolz H|HAHL
2 Z718the Schweitzer 7F3d 71230H17). Q71 @
A Axe] =dshe Ha ARl 83 F, No| AHE
2 et g o,

Nz

2N _ o84y wN
N 1

Qi(N_]) — Q,(N)
N-1 N

ok
flo

N-1
Qi(N—l)_TQi(N)

olck. Rz} i WA FX 9 SRAAZY, STb i wA FA 9



384 . BRAZE=EA:

MElz Az, X7 Aad Aee, Vb iad A6
S Aula 04 27 s 2% 2% Al
358 7] 9B ARAVL Yrisks BFAZHthink

E=
time)olzt & W, A-MVAS) w48 g gt

R(N)=5(1 +%_—IQ,-(N))

N

Yy=7 +Y VR (N)

O, (N)= X(NYW.R,(N)

ANz H23 2EE A7 fsME, B =&
A A TA-MVA(TMO Model based Approxi-
mate MVA)E AH§3th 7|18 34 A-MVAE ©=

gk, TMOS AAZt B3 ¥3E AN = =S
é_w{} ARES :Bste] MASFAT. A- MVA°ﬂ"1‘fr

A28 B35 Jehly) Y8, 7 dolge & ol
gtk F ZHolv & Hslo|n, B3}e %z%% Al2Hl
FolA FREE oJFeAold A MEEy F
7Ae oudich AAzE B2z A Bw, Azt
B3 B3yt AA7E Blaa SEAL 2 e |
SE 7Pt ARE & Utk viE 47, @
AT 2 Mg B AN A3 BEE e

2 9lh. TA-MVAE OIEiz‘sL 7134 2A= dich

TMO A7t AdS 71z2, | Ha TMO 249 jH
& SpMe| AfBlx Al& Spie & 58 78 5 )
th AIZE ZH D ¢ oA kAR FRE SpMyS AHl
g} Alzre] Sppolm, Mulx 8% B4} Vpyel & o),
Azt ZE Y ol SpMyel B Mulz HE Ajzke

Vpy

Spij z Spyk

Vp, =

olt}y. SpMyel 3ol ol TAsl= B3 Lp;E 1
A, Nol TMO AA s=etar & wl, SpMyel $5AIZF

[e]

yun

Rp, = SpU(H N Lpu)

oltt. agi TMO A §7AlZ+e AA SpMyel &
HALH Ml 8 B5E o8 vEhd F o

N M,
R=32 Rp,Yp,

i= j=I

TMO®9 AHa& X9 SpMyel oz Qs A3}
t B3k vy wR4e 3 78 4 Utk 27k 4
A7t Bl2ae e Og $£3Le FEE 4] g
AFAIE Uehlle FAZE Nol Al ZHd ¢ 5
¢t ZA8le TMO A9 =& v uj,

AlzE 2 ol2 A R A A T 50068

N
Z+R

Lp, =XVp,Rp,

olty. IRE Cpy, Ppy7} SpMy8l vlEgls F1E
g o, LFAILS

Z=ZZ(PPU -Cpy)

il el
olck. olA SuMyel #3 Zolg Heta BA. SvMe
32 SpMol| Xg=y) Wi, SvMye] ¥ doje
SpMy2l ®3F ZAolg Fa A4 & Uk SuMyvt
SpMySl 3 Al F o= AR HIgE AXI=A
9 FAS B3 48 4 AUk Ipp, Epadt AIZE
ZH A ol X kA SpMyel AR F8AIZEE €
ulstar, v, EvapZb A1ZF Zal)d oA kAR SuMy<l
AAAZEL ZFRAZY W, SuMS 2E H &2

1 2 Evy —1Ivy,

Vp,j k=1 Ep,,k Ipyk

oty walA, SuMel 2= 8l&3 SpMy9l
£ #F3ld SuMyel §3) Holg 78 F Ak

Ly, =Lp,0,

Aol F4& Afsle & 39 TA-MVA &xF
< Aot

433 §38 =g

23} mde dFr|zre) Ra e WesE JFEEI
7] 9% 2dojt}, B =R oM [6ldAM AAE F 7}
A &3l 2d F AAAHA BAE St mdg 283}
Ak oheh, A B2 B3 aEE 5 RS 2
3t mdg o7 o] At

L(Snom, Smax, Prom, Prmax, T)

3t =2 5749 AFE FHledl, Azl gnise
b= o} 2t

* Snom: BT A|2=® F3} FL A|LH R F33]

* Smae: TAIZE S¢koll 317 Aj 2] 23}

¢ Prom: AAIZE B3 3o o3 RAEE Ha A

Ql Al=®l B3} Zo A2 Rl FHA

¢ Prot T A7 Bl W3l XL gl 23 28

« T o7 A7

Srom® Smaxe B2 B3E THT Al2F HIE
Yele, A-MVAE 531 =589 ¥d, Ponot
Prat AAZE Bl23 RB3HE Uehg Y] 98t F13
4t ol TMO ZAA|7F TMO wEojdl 23] 27
E£9YH2Z, TMO A9 At 27, TMO A9 4
ol 93] 3 A% 2@ K37t AR 7| g oot
2xA AAIZE B3 Bl ARE T, Ay 4

ij

35} 2ol



™O 54 7]8ke] 54

® 3 TA-MVA ¢38%

2y 3

Initialization:
X=0
FOR i=1 TO N DO
BEGIN
FOR j=1 TO M; DO
BEGIN
Lpyi=N/M;
Lvy=0
I'p,

Z Spyk

4 7r=

Spy =

END
END
=0

Iteration:
WHILE max; {|Lpi-XRp;Vpi} > e DO
BEGIN
FOR i =1 TO N DO
BEGIN
FOR j=1 TO M; DO
BEGIN

Rp, Spu(l+ N-1

i)

ip,
1 s Evy — v,

VP,, = Epy — Ipy

ij

FOR i=1 TO N DO
BEGIN
FOR j=1 TO M; DO
BEGIN
Lp, = XVp,Rp,
Lv, =Lp,0,
END
END
END

3 ¢ 2t sFesdoh Puomst Pra® @4 A
@& TA-MVAE 53} =&3ch

FHY 35 2de (64 AL vish ol I

4z

Nedl 838, F9 3 olEHACIA Fo F

A o) wet @A "o mebx i 2y %
Fatoll tgehe Aled R QAR Bxa A4
Jiiz o2 setd = gl 274 A% 45 53
& 71z doletg 4% Rl Al

44 ¥d5 2gE

441 35 Z=23d

=
(<]

ox o

je

S8 FURD Yool 3 ¥3) 2da AW Ac
e

[e]
i

4

3

o o _um

YAz A TAHLLE B FAASF

385

2uiold Fojh Axd BaF oA A
23 ﬁ}‘i}?‘f}ﬂ A EAAS Adelth. de
F2 ZAHALE 29 67 go| ¢t
r’«‘r"] vl HE, 3 AR A
fritel ),11‘»}[56] o] Z2AA450] B te] 4y =
2oYS A48T

M EX4 %
g5 83 BT et ySale ola H8

8IS Yl

o 2t AJZH

A2f

a9 6 4% 24
* <H843(Stability): 53 AgolA AAL B3t 3
AAo g Mul2g & F JE HES vEY
=g v=gd u4 vlE(Overshoot): 71 & ©
=Rl ulA HEE Ve BE3 "HEG]] v 1)
(03}, A= HE)2 Al2dE Aol o] 7 “H
Fo ol& metsjof 3l HAE Mg EE3le S
A" A ofulEy] d&d, Iz vE THAE
29 3R oE ot
¢FA3} A)1ZH(Settlement Time): R ZHQ A2 3
Esly] 93] "ad A7hE Jelhd A|A" 22 H4A]
ez iR Bl 4A4AE Fetstr] i)
AHE
5od-fH(Performance Laxity): dl=glel w2 ¥
YAXE g2 olF, thA] AR Adefol Hol
RAe wh, AT A HE g AA B
e AgE JeRd. Al Wsle] A8 Ax
whe}sty] 93] ARS

=woAe [l AdAez Fod A
AAFEE TMO B 7]%F A=A AL88 $= 9]
=8 F& ¢dagEes 743ty ALk

442 B% 2AAS

[e]

e owt ox tin mo ox

=
=

1) H84
43 AlZE T dA=sl varh O SREATHY,

ANade AF e & 4 AHe). ole AREATE
278 Aula 8% giF vzeel wx glo] Ay
27t 7FEd R Wtk sHE4 BN Eow

4 7L Fol AN B3 7)15E BFsin 310



386 HEAEGE=EA:

AlZE HE2 RS AR F ITH19] £ =EeA
= 7F84 MdelA A83 MTTR(Mean Time To
Repair), MTBF(Mean Time Between Failure)E °]-&
3 kAL 73l
AA, A 71T FUA HE ke AAL gaAaY
=gkl vl v S-& SMB(Steady—State Miss-Ratio
Bound)g} 3tAH6L Y AALE 239 "= v
2 Hlgo] SMB Rt} Z %, olg AdE A3t
TMO ARzt g2z E50] Al el SIeAE et
7] fEiMde 94 71T 549 HiE dEgR] v H
&5 "otsfol gk Lpprt AlRE ZE WellA kHA
TP SpMel gF Faletd, SpMel FEATLL
Lppol ot @slsiA € ‘T—}E}H Fatg aeld
SPMUQ] Z3A Eppst d=gkl Cpyd s B
A, =gl m2r BAREA & & Aok ES HA
élﬁg 349} dzal & 3FE HwsE AXT |
2379 d=gRl w2 HES 78 + Jth
olg 93} vS9 HAE AL SPMU-q k #
A 3 Al FEAZC] Eppelet & w, Az Z#E
ellA wAsHE Az B2 o -—E}‘\’l “]i GRS
my © % 2t
1T 1 & v &, (Ep,(+Lpy)
m, :W;ﬁ—g(?;mt(—‘r” ]J
T, mZt SMB Btk A, AHE onlsiy, Al
=z Qe Az 5 AN AIzteR Bt oledt Ao
7122 MTTRS} MTBFY /Mg 243819, Al=E
XG4 S o 2ol Yehd £ itk
s=1-=2
Vi

4719 -’FB- IHNES oLl HPEE FF
g FuES E 49 2o] HASIA

o o AN

37 9l

# 4 4FY FE duEF
Initialization:
T
s
Iteration:
FOR & =1 to f DO
BEGIN
z_iLi hl__’z: Epy (1+ Lpy,)
M, = Vp, = CP,'/
if (my > SMB)
n=n+1l
END
s=1-2
v

Alz=El 2ol Al 32 A A T Z(20068)

2) Bx HjE

Az vge 7P & de=E) v vigg onigich
e vlgo] £8F olfE AL gl TEIHE AH
oA A2’ A7t dojur} wigeltt ddeta B =&
AME HA HE AAE 3R Fx, di=el v
Hlgo] AT Bl &d o= Ax HIeeA moteto,
AFoz A= vE&E Fohle YHS udsAch

o2 [4]9) €9 HA(Operation Law)2 o] &3] &
=3 Azeity. C7F ¢8® MulE £, T7F AA A
olgl & o, A& X=

Fal
4

T I
ojty. ThA] AA Mulz 8% 4 BHA v ¥EE
getsl] Bk V7F TAIZE B9t dojd Mulz= 8% ¢
Tz g o, uA HE me

= V-C,

Nz @)
olty. (N ()& &3] A3, (LS o Zo] |
g},

C" = XT (3)
(2)8} (3)& o} 83y, olelle} Zo] =T 4 glrh

V-XT
m=
Vv
Vm=V-XT
_V{d-m
Y==7 @

)5 53 vzl rli vgr M2]&2 ghlE TA
ol A A& & & Ak Voot Az ZE Q] £ Tt T
A% SpM:e) 84 Fef & of e o #o] x¥
g 4 ot
X, = Vp,(1-m,)
k

olAl m7t W= HlIg] o= Ax FIeeA s
Bz} ol 98 #HE ¥4 7)¥e BJB(Balanced Job
Bound)E ©]-839t}H20]. Zahorjan $<& HEEHA o]
TSR] gt #EFR A2%(a balanced system)S
#Esld B Yo As WAyt g2 Ao WEH
2 opIElA e e Eg 71Es TSk
d 53 Ay Hgo] Mg el A% sis AL
olo XFIH o T Aol thE A FIE
FA @3, AMH2E M IS vEdT 2 =
29 @M 2H, TMO A H&S 34
TMO A7} d=eel w2 $A4AE 5 de 715
Aol ol HAx AXEXE ol £ ok thA] T



TMO B9 7)ie) £ 24 TP A FHRE B FHASF 387

TMO AA| i9) Helgo] she ¥ Bl 4T e
Busl 24845 dsael vizd As4e] A
Ae elujgn
# w2d 2350 wel BB W42 WEs o
7 2tk Dp7k TMO A i) SpMel BF &7
L, Dipmax?t 71 & 238 W& SpMe] 234 42
g o, HEg X &% 89 BiE 939 2.
N
Bl=
' Z+D,.p+(N—l)D,.pmaxM
(N=1)Dp+Z
DpavgZt T A3 B¢t doldt TMO A 9] SpME
ol B a3 8 & #, Mg Xiol 49 #HY Bu
© =3 Zo

rr o

> do

N

Bu,=min R
PP 74D p+(N-1)Dp,,

Dp
Dp+Z

m7t FE v g ol= A® HId=A Heslr) ¢
siae, g X7b A9 w9t 39 H9 Alele] o
= A AAHEAE gt o|F 91X vlgE
Eid gk Mgol #% wvlgd g 22 Az
o,
Ma, = X,-Bl,
Bu, - Bl
°lt}h. Maxw 058 7|22 0544 Hold4E zx
Ao 24k Zeg o + sdck Al A
ol g3l E 59 o] A% HE ZHAY F2

PR AL Aol Wt 47 F, oAl 9

dele Aze dehle S8R5 o) A
29 Be AN Baad PAE $ah AR ol
71 98 ASET ds AE setes] A,
B 24 7l BIBE o &dth bysst Bastel o
Qo B T AbA st 2AET B YeE
Helg X7t BJBE Moluhe 3%l WS Ao
ki

hu

X(Ny< s 9l
e
X(N)= 4818 5]
W, ok dele XEle X7F BJBetel sk A
Fojth F, o9 A%, g AHE A3}
st e < x(N)<AIH
TMO AA 7} 844 Aeivl S APE s, o3
FEivE He AEE rew) 3HW, A3 A B

5 FAx ¥E F& duyE
FOR k = | to £ DO
BEGIN
FOR i=1 to N DO
BEGIN
FOR j=1 to M; DO
BEGIN
Dpy=Sp;¥py
Dipmax = max{Dplj}
X = Vp,(t-m,)
k
L &,
D =) —Y D
P Zl 2, 2
N
Bl =
Z+Dip+(N_l)DipmuxM
(N-DDp+Z
Bu,=min Dl s N bp
Pros 74D p+(N-1)D :
+D,p+( D, P,y Dp+Z
If (Bl;, < X, AND Bu; > Xj)
BEGIN
Mg, = =B
Bu,—Bl,
Else If (Bl; = X))
Ma, =0
Else
Ma, =1
END
END
END
END
2ol 2% & o,
E = te —ts,
2719 FAEL ol83td A3 A & Yas)
F& 7A3E % 63 2l
4) BeAfE
A5dHEe d=gl vl Hlgo] AAXE de
o]F, ThAl A delel HolsUs o, A&y 4%
e AYR Jedo «714 A= SMBE, &

€ AT oA Ho ALHAZ oY £ ok
dE 0], 4AT Hza §HARY HEge dee
el Aok AeAFEL 4% 2l sz 7

<
SAE SRR P

ek o, 71E 4
AR = 387 - $BAT ()
Ba7} 383k PlLi7} Asodfioldd, (5)E ted

o] ul3e] HHY & Aok
Pl = Ba; - Ry
) o) AN A $EHE S, 0 S, A
R [4]18] 23 AN Agstd oL ol
B 4 9o,



388 ARAG =T A

Az=dl 2 o]E A 32 A A T Z(20058)

Initialization:
state=1
Iteration:
FOR &k = 1 to f DO
BEGIN
FOR =1 to N DO
BEGIN
FOR j=1 to M; DO
BEGIN
X = Vp,(1-my,)
! k
If (X< Bl; OR X; > Bu)
BEGIN
state = 0
t,=time()
END

If (state = 0 AND ( X> Bl; AND X<Bu))

BEGIN
t.=time()
E = te-ts

END

”.END
END
END
R =S5(1-0) 6)

pRgto 2 (6)& AA H23E FEdtd WFEY
F Utk Spy7t SpMpel AHlZ AL VpyZh SpMyé
s3] WA £ 2E]n Lp,,\_ SpM;8 H3tegta &

o, 6)& tha3} 2o} veld 4 Utk
Rr" :Spi/(l_Lp,-,-)
471 3AE EUE, B 79 Zo] AFdAHE 5 ¢
12&S AASA
45 H3p pdal
451 Bx 24

TDAFE B3 =2sHe &4 ZAvse 24X Z=2a
= Mgt 2ok AE3 vlolete] 2AS)

o AN Z2aYe ALY £ J=E AP 24
A B3 2do] TDAFY wtA% FAH L7 He
e 9njzt ik

B3 2dojg MLl A AFE RuMgE 7FA4s=
tlolel 2 Hlojel HelE ovjsiy, i ZEaAd B
I ¥udiog pAHAC

452 Bi =29

31 Zzagde A AFE HE dele
e omdit) ol A#dl g d2Aw, B =&
Ae TMO 24 7wt Aj2gg Adsle A &
el Zzadg FAI

7 ATARE £ ¢ndE
Initialization:
state=1
T
I t
Iteration:
FOR k =1 to f DO
BEGIN
FOR i=1 to N DO
BEGIN
FOR j=1 to M; DO
BEGIN
X = Vp,(1-my,)
! k
If (Xi< Bl; OR X; > Buy)
BEGIN
state = 0
END
If (state = 0 AND ( X2 Bl; AND Xi<Bu)
BEGIN
R, =Sp,(1-Lp,)
PIU = Bay' - R!’,’
END
END
END

END

TMO =9 7)wte] Al2®] AAse ohs AMEE
z#Fch SpMy9l F71¢F d=2<1lE 1,000mseF 800ms
2 AAA0E, ol AHAI Ay e e
SpMe] F7) & AT o, zlale] Aol Al 2
L WAL o3t} F7) E "=l o] UR Fot
W SpMe Azt AFzAE F54E 4 gl WHE,
WE 2 grolghd, SpM-E& §F AelolM B& Ao
ERSRC I L Al*%ﬂ Agro] WA, E Al2¥

oA EFEojof gTIH, Ao FASH
A ke A3 14@_617}?

A7) BEAEE AR B3 ZEadd 23T V)

& delgs r’]”ﬁ‘ T 712 ZAsach

«SpM 53 F7]: 24 SpMel fEg —"‘r

+SpM 53 d==9l: Z+ SpMel /&

2hel &

47 dHolgts $HHoz MU ofE MEAL
AN zzogdd o, g 94 AXZE a3 F
7] 2 HE=2E 2AE slof 317] w&Fol)

1) SpMe] 3 F7)

SpM FH F7le A APS AR FHH,
719 HE AfE(els, F7] AfolEts Aol
Asle Akdh SpM F7] dR/EL 4% F719
AZE B2a SgA|7+e vlmete] Hoijich Ppyrl

#7)9h d=a

k9

#7) %
24 d=

r-?L

dnoex el Ay



TMO 2d 7)4te) 53 B4 =

3 A ZaADANA SpMye F71, Vo7t SpMy& A
Bl % 35 a#a Spurt AR ZE G kA
SpMye) £3& Hushe AMulz Azleld & w,

SPMU '!_7] 01_%.\:' o _"— %BH ?‘g T }Jsl:]'
S " Pp.—Sp.
FPP,-,-=—1—Z Py 2Pk
pr k=1 PP,,
SpM F7] 94/EE VIxE FH F71E ALY F
Sltk. old, SpM F7] o} f-geto] OME} SES B
AAT TEF BY kP Ago) votd, d=ge v

Mlgol 5] WEol, neh 71 F7)8

el AS Bo @ 3718 Foldls 4Bl gk
Azsol 7 AL Aeehd, 442804 AN

¥y ERAFE gl 1o =,

"FPp,* Pp;+ PPy} mmz, SpMyel #7190 Ppyiad

oA gl ARG WY Axdol By Jeje, o

¥ ERAFE 10g A DT, 1-S*PpBE F7)
b E7ksbl g

°16H°F o

A F7e

:aM Az 4us uglel AeAL 270 *
ofg F7] @l Askohd, F71 ARE %e 2 e
A3l A, éiﬂ 35712 e €oh W, 2

719 F4% F=7] Fhol 3&1‘3}‘_, F7] AfES ¥ @
< FHshA QEE, AR FAFVE FasA Boh A
7] =g TA3A SpM,‘jﬂ Z23HZ7= ey 7o)
&+ Aok

RPp,=(1—S—FPp;)Pp; + Pp;

2) spMel F4 HEehel
spMe| #3 F719h whAAAR, SpMel HEEIE
3% 4 Aok SpM 2A dEJAL BF HEd
SR, B2 o fR) Adel NzWch Heet

3 Sg{Ee 7 SpMe wl=eds AYAE wws)
o 7 £ ok g F2E T AN
" Cp. — Sp.
FCp, 1 Z p,, Dk
Vp, = Cpy

el FHY ALdx, A2 HPAL T
of 3tk A F7iE =&Y =¥ FYA F3 H
3L A
(<}

EPR1e o8 F4L olgdd 8 & Ytk

RCp, =(1-S-FCp,)Cp, +Cp,

T S9e PARE 4 gES Tae duadd
2 3 8% Zrh

453 B3 XN

By FHe By Z2adS ofd JHoE ANE
A ARE 4 A=EE XW FERE Hobgd Aot R
9 gt A9 4 e W /¥ 4 {F39

Ay AA: FHeL: B AT 389

¥ 8 1 Z2ids A 9% ¢ndE

Tteration:

FOR i =1 to N DO
BEGIN
FOR j=1 to M; DO
BEGIN
For k=1 to Vpy; DO
BEGIN
2 Pp.—Sp.
FPP,/ 1 Py Oy
VP,, k=l PP,-,-
1 2.Cp, -5
FCp,!———— e 3
Vo, o Cpy
END

RPp,=(1~S~FPp,)Pp, + Pp,
RCp, =(1-S-FCp,)Cp, +Cp,

print(fo_type_period, RPp;)
print{fo_type_deadline, RCp;)

END
END

AFete SYARE BoFErh e ot ¥ /3
< F71% & it
E9RT ¥IW
9 9 B B8V SHAF
fo_ver 2oy 2= N/A
fo_pie Tpo] Y= N/A
fo_line d e N/A
- SpM FAZF7)
HAE
fo_text H= - SpMEA H=a9l
. e - SpM $3%F7)
fo_slide sZole - SpME3 Hl=el
5 4 ¥

TDAFE 93 842 74,
9% nE % AYArEE Eged. wd
TDAFE ZA=3ed Zt ¢ud=L g A4 2 A
24 A% A9 FAsior Bk Qe B mpaAs
Lxmog TDAF 84 & Rl 2dS 37437 9
3 TA-MVAL3gZy #dE 489S d3e AL
= g

5.1 A3 g2 U o3

a3 72 AY 4L HAFTh WA, PSS 3
Y 2d LTMOSHIEAAE BASAT ojZgAla
AZde TMO =ZT=zxayd RP =uUHE, 18l TSA
(TMO based Static Analyzer)7} &3 xF 3ok
TMO ZzIa%e& 3719 SvM# °o]& 3&3te 3719

Z 848 AYs7



390 ARASH=EA

SpMe g T4€ sfue) TMO AAE EFE=E 47
stk 24 SpMe 242t 4 Alzke] CPU vheE 2]
& #Y3=E= sigck RP ZUBE TMO Z2I3$
ZAEE, B dolelE $H%. wXHeZ TSAE
FE TMO &Y vojehE o| &3] A AP2EdA
B4 BAE YTt

TMO 223 TSA

RP 2LIH

ot =90

a¥ 7 AHY 873

03 82 Ay 249 74 2 HojE ZES HAFE
o TMO Z21ge] 4% dolele 3 ol DBol
ARAHY, TMO Z2a#e] 43 dojegls RP ZUH
7} 38 DBl AAZgth TSAE DBERE 3 H
olebsl A dHolels ¥ wWol FH AL £k

=3 dold
ap 2L _—W 8 Oolg
N l
=8 GI0IEl

C
TMO 2232 I

£F oolH
a9 8 4Y 7 ¥4 72

£3 0ol

5.2 &: TA-MAVE O|Z8t SpMe| F5t AHidt

@A, 7 ol Ratols], Rake) F7L oiFelsol
Mol AsAzE Aige) 22 olnj@nim o@.—gts}aa
o owd AN Baz BEN uw, AN b
Ba7h $HAT 2 A2 WHE SHAeE Row
Boanh & 2ge olgl@ byl sk A2 ¥
shsh 2AZ B2z o o= RE FAIEA

3

28 49

Aj2E 2 olE A 2 A AT 5068

gepstazl AABIET E3, HAAZE Bl2mvE B
ot ojuldt SHAIZE A&, F3t Zold f3E X
ol=Ag AT

¥ 10, 112 SpM3} SvyMe] 44 HRE RoFoh
¥ 10904 & SpMe 3% FA HAng FYPFTE
Al ZHE (C22 AR, FAHer Z83] A
de ZE83A ¥EE, £973E& FOREVER'Z 43
stk ® 11904 SyM-e SpMel g8 3222 b
zERIY ZieE UAEHT

£ 10 SpM 274 FE

olE 71 deefl | ARz 3
SpM1 1,000 500 0 FOREVER
SpM2 2,000 500 0 FOREVER
SpM3 3,000 500 0 FOREVER

X 11 SvM A4 AHE

g F7 [ A= [ ARA | §3
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