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Compositional Schedulability Analysis of Timing Constraint Petri Nets

LIPeng LI Xun GU Qing CHEN Dao-Xu
(State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093)

Abstract TCPNs (Timing constraint Petri nets) is an important kind of time-related Petri nets. For correcting the ir-
rationality of the original concepts in TCPN, some basic concepts are redefined to enrich and perfect corresponding the-
ory of TCPN. Firstly, this paper presents a new approach to the schedulability analysis of individual transition or tran-
sition sequences in TCPN, If a specific transition sequence is schedulable, the corresponding task sequence can com-
plete its execution successfully; otherwise, nonschedulable transitions should be pinpointed to help adjust timing con-
straints; Secondly, a technique for compositional timing analysis is also proposed to deal with complex transition se-
quences. In addition, concept of temporal consistency is also introduced.

Keywords Timing constraints petri nets, Schedulability, Compositional schedulability analysis, Temporal consistency

BASE PSR AT BE A AT IR s 5 4 B BA B TR
55 5 AR M —E RS R AT R AR E.

2 HHEZ3R Petri K

1 3%
Petri B #E 1962 43 Carl Adam Petri /82— Fb it B @tfe
oM T EAR T H 30 B E Petri RIS K X BASEE, H

BT H#REFER Petri AL, Petri W E R K ETE Fm A
LB RMERRNESHAREHF KRGS . FENfEg
Yy Petri Bk Z Xf B 1] B 3538, XBERE LR T Petri M 7E— 2
LAt RGP RN . H, i B RS RET)A B Petri B, 78
BT LT EY EEK Petri AR, 40 Timed Petri nets
(Timed PNs)[), Stochastic Petri nets (SPNs)[™?, Time Petri
nets (Time PNs)[®,

AL REA Y BT 2 % Timing Constraint Pe-
tri nets, BOBERIH Tsail . R —4F 4L BB RY,
TCPNs E& + 4 £ B it H A8 E 8, i A F F Timed
PNs, SPNs 4K Time PNs 3% 58 fsh £ 4 &, , TCPNs 3 F 55
AR, B, 5358 Petrl WM—AEA] IFER MRS, B
$R TCPNs M #R B 4L MR, HE, Tsal f#HKAK
EFBT A& LFET [l (a4 58 B & SCRRF , T BLp Tsai $2
B TR 3 SR AN BE A S 70 UE B B 8T B TR B
X B B LA RSP R B PR T TCPNs BNz A .

HTFHEH K EFBT YUK LFET REAR, FERRE
1 DA T AT N A R E R ) B RTIET
IR AR . 308 2 J4r T E X TCPN #ATM4;
%3 WAEFA N THEAAEME S ARERANETL

HRIEAE S SCHR, TCPN BT DAMIE R L8 3G T .

EX 1(TCPN) TCPN Z2—A4/Am4 (P, T, F, C,
D, M,)

s P={p1, P2, pu ) HEFARE;

s T={ts s t. ) WETHRE;

« F BB BT A RS

« C N R ER FE AT A AE 3T 09 SE B (TCain (225) y TCruax
(ptj))%%%;

o D RAETERATEER , [FIRE,, (], RAR—N3E1E

« My, RARVIRIRIRE .

A AN AT A, P, T, F, M, A AR E K
Petri B, X~ Petri B A] LARR AR UN=(P,T, F, M,>,
ABE—TFRRM DLR—ANERT p, M(p) Frm BRI M T
Fip PHEPER.

Crin(t), TCroax(t)) [FIREqu(t)]

(TCuin(P), TC.nax(P))
0
p t
A1 —z{kry TCPN B B

*»)ASCRBEK 863 WA F#, T HHS:20001AA113090, F By WLHF4,. R B B Petri B, THERRLE KEIEEH:F & @M
RIS I TAER B RS M K ML BIEE, O m . AR BREE ML ASW. IR .6 SHT

P
¢ 290 -



http://www.cqvip.com

I 1 R, 4 TCPN b B A E B I F &4 R p
b TCrin () BA B TCom () X BB W& X AT A B
(1], 4485 ¢ BIREMEIN— A IHENRG (TCmin (2 s TCrax (D)
TCrin (2) % 7% F8 DL AE 3T {1 B B fIFT 25 20 350 4E 169 55 /) B 1) 5 T
TC e (1) FETRFE LA LT fish AW AT A2 7 B BB B ], SXFE—
AT FEARIR M R AR HHY (pe - 1) M(p)
=1, —AERFT ¢, B AR To 2043 gk, N R RE £ A (7] X 4]
(T +TCoin () s Ty +TCrux (O] N fih & . FE BT 28 1F B (8] X
(TCoin (pt;) s TCra (pt; ) I FERARXT I A X 6], 53X B IRAT T
B R R TCERIE— N A T ¢ — 5 i LRI 5E A
b A AL, BN AT E— B E FIRE. (0. MNF&
H 5 R EL A ] 4 o B4 B i A SR U, JE BT 1 R A B T X
H9(0,00) , A TE I BRIA B AL K (0, 00) , BRIN B AE T BT E Dy
0,

3 TCPN BIAAESH

3.1 BAESE

SR T R TR R VR B AT AT, AT
i E 255 , TOKEN.., (p) #7608 BIA BT p B9 2455 0 6],
EFBT(t)/LFET () #/RA1F ¢ FEHREZ 5 B B AR IT IR/
BBl & tE AT E], IP (1) /OP () FrR A8 Tk ¢ B9% A/ 5 e
&S, IT(p) /OT(p) T EFT p WA/ BT ITES.

Sc[2148 /. 3¢ (11942 1 # EFBT LU R LFET R{EAR
fil TCPN fEI & XA H—3 H i, A BA TS
TR & AN A AT -

EFBT (t;) = Max { TOKEN,, (p;) + TCuin (p;)» Max
{TOKEN.($;): p; € IP(t) } + TCoin (2:) }

LFET(t;) = Min { TOKEN,, ($;) + TCrux (p;)+ Max
{TOKEN,, ($;): p; €EIP(t)} +TCrr (1)}

BETHENHW EFBTGH LR LFET(t)RME AR EH
2 H BB fl A LA BB TR E -

BN 2CEFflA)  WMB—AASTE ¢ WA B A BT
ELH —MHE . ELE L NEMRAERPEEWE A
BRI, DI 2 08 T fih & 9 24 HLAUYS &4 LFET () — EF-
BT(;)=0

EX3CRAER WMR—F  AEAhk ) HERk
1 5T ) B o B Ao Y Bh, AR ¢ RSB IEE M M E ALY
LFET(+,)—EFBT(t)>FIRE,, (1)

3.2 BATEMNTRESH

EFBT(t) LFBT(t) EFET(t) LFET(t)
FIRE 4,(t) N
FIRE,, (0
* Decision span >

B2z miEZARKER

EEB 1 WUB—AVELT ¢ IR R, B LRI TH
SHRRAE R 58 W foh A& s W] FIRE,.,. (+) € [EFBT (), LFBT
(0] LFBT(0)FRAFTE B R il K P HREFIa] ¢, LFBT(D) =
LFET(t)—FIRE,, ().

VEM IR — AR ¢ ESRA[ AR, B B w48, LFET(»)
—EFBT(9) ZFIRE, (), MMRAELFEHITT FIREwmm (O
>LFBT(), W FIRE,, (1) =FIRE,,, (1) + FIRE,, (1)>
LFET(), IXEERE IR ¢ A A eI 52 % .-

FTFH A& FIRE,,. (1), FIRE,, () € ([EFET(2),

£ 000 http://www.cqvip.com|

LFET(»)], EFET(DFRAT « PR AERE, H
EFET (t) = EFBT (t) + FIRE,, (t), W [E X &
[EFBT(), LEBT(0) T LA R — A AREE AR S BRIZE AT I Y
PUSE IR B B A} (Decision Span) , 3% BoiH A 2 R B2 R UANKE 2,

TE2 WTVp COPG) MR & H 52 Sk &, W
TOKEN,,, (p;) = FIRE,.,; (t) €[EFET(t.), LFET()].

JFEH . % TOKEN.,,, (p; ) =FIRE,; (¢:) , 1% t; HEABIR
F5e i A&, 7T L BB RIAE L,

BX 4 FFVYp €IPG), Min(TOKEN,,, (p;)) B K&
Max(TOKEN,, (p; ) W L iR R TOKEN,, (p;) ¥ EF
R, WA EFBT LI R LFET KA/~ =X, W% EFBT’
(t;), LFET’(t;) ,EFBT”(t;)UAR LFET” (¢ )INTF -

EFBT’ (t;) =Max{Min( TOKEN,, ( $;,)) + TCuin (p;) ,
Max{Min(TOKEN,,, (p;)): p; € IP(¢;) }FTCan ()}

LFET’ (t;)>=Min{Max(TOKEN,, ($; )+ TCpax (p; )+
Max{Max(TOKEN,. (9,)): p; € IP(;)} + TCrur (£;)}

EFBT”(t;)=Max{Max(TOKEN,, (,)) + TCuin (p;) ,
Max{Max(TOKEN.,., (p;)): p; € IP(£;)} +TCprin (;)}

LFET”(;) =Min{Min(TOKEN,, ($;)) + TCuax (p;) »
Max{Min(TOKEN,,, ($;)): p; € IP(1;) } +TCorux (;)}

#H

EFBT’ (t;) <<EFBT(1;) <EFBT” (t;); LFET” (3;) <
LFET(t;)<LFET’ ;)

AR B AR B A 3 AR =R AL

Case 1: % F BB — M AERT p; M, .

EFBT(%;) = TOKEN,, (p;) +Max{ TCpun (#; ) » TCuin
(l] ) } H

LFET(t;) = TOKEN,, (p;) +Min{ TCpu (£;)» TCoux
()}

FRUA(LFET(t;) — EFBT (t;,)) B 45 B4 5 TOKEN,,
(i) HIRIR

Case 2: Xt FHEMMAEF p, =1, DKZE ;.

FHTFE Y 4, URE LFET”(1,) —EFBT”(¢; )<<LFET
(t;) —EFBT(¢;)<XLFET’(t;)—EFBT’ (;)

« W LFET”(t;) —EFBT”(t;)=FIRE,, (1;,)=>LFET
(¢;,)—EFBT(4;) 2FIRE,, (t;,) , Ul ¢; KR A HE ;s

« W8 LFET” (t;) — EFBT” (t;) << FIRE,, (t;> A
LFET’(t;)—EFBT’(t;) =FIRE,, (t;),WAF+F ¢; Al §85ma]
FERATREARRE . XRER T B FARELRE

« 415 LFET’ (¢;) —EFBT’ (t;)<<FIRE,, (1;)=>LFET
(t; ) —EFBT(t;,)<FIRE,, (t;) ,IZF1T t;, —EARNA[HEE,

Case 3: % FAbF 4 P AIT 4 (G=1,2,-,k):

TCPNs #5%F F F ARt (] 40 56 Petri MR M HRE E
A DUREE UN —# 7 (6 st v SR G5 31T 1A, v 454
W AR AL B O — AN A R BT R AR AL 28 T SO ]

3.3 TIEFIFINTTREESH

FEFEM UN »ﬁﬂ%ﬁﬁ—’ﬁ?ﬁﬂ o= (Myty My +=-t;M; -+
&M, B RS IEFF 6= (1ot t.) WM M, 553 M, ,
WBRFR PR AR, 78 TCPN wh, Jn A — A bRiR 2
T ATk, WA R BE B AR 5B 55 o 78 BRFbn ) B 18] 29 R ik |
EAEER.

ENS AT 6= (111,01, Kl PEEE Y B Y40
TR 0 P T B BT 2R T FEER .,

T FIARESTT P, 80T o A
Root_Time, XN BFAR ¢ fiA WAL E 85350 7
HRET LA Root _Time R —Zms. 5 6= (1 -+2,) BRI

+ 291 .


http://www.cqvip.com

BT LA LU A A .
S 1. REMEARRIR My BB TOKEN,, (M)XK To.
S| 2AMBAIESFY) 6, WL 1. G=1,-, ) I A
PEFT» B4 t: 1) Root _Time UL B ANMAPEFT OFEH Bk S
B, ARG R o PTG ¢ OBV, WBkT
R 35T, 75 EE AR AT IR B AR A 1 B ] 29 SR 2 5 T 3
i 3

BB 3 FENG BT t; HE FIRE... (1),
¢ Xﬂ‘ﬂ‘ﬂﬁ“’l‘%ﬁ/\)ﬁﬁ)f MIZEiF ¢, FIRE,, (1) €
[EFBT(t;)+FIRE,, (t,),LFET())7];
KN TFHEEANAWMAEFNAEE ¢, FIRE.. (1) €
[EFBT’ (+,)+ FIREdur(t;), LFET’ ()],
prun pa(2, 8

60,1021 p,q 9 t7(2,5)(2]

Pt ygemn P2 t4(2,10) (6]

P32.8 Ps 3,10

@63 t5(3,8)[4]

1303, H 3]

B 3 AREFS AT E AT

TEE 3 H, 2T RS 6= (titatstats ) W m] 7 B M 43 #7400
T: HE . EHNENRBEART 01, 12, s PR o BBATFAE
W. ZBEE t5 B Root_Time R Ty, T, AL 1, MARER
BT AT ps DA B ps WO HE T B3k B 18] 23 5 7T LAR IR N
[T +6, T,+7],[T,+8, T +9]. BiLIH LM AEN
TR AT, ATARARTE o RRATAER, HEET
AN E 2,6 R/, MARE M, = {ps} HTiE. R
w To HEANIBOFHE R X FE—NE ¢ TR S
SRR L T, £RW FIRE,. (1), WE#TF] 6 M4 R B
] : TOKEN,, (ps) H[ To+24, Ty +29]. BEREME 6 6B
WRF FE B8 3RAT > W B ANTTBETE To + 24 B3 26 58 1 A
e T, +29 HHIZ )5,

4 TEEMMHASSH

FEX RS0 BATHER T el e — R RTS8y —
RENVFRFIRIAT RIS, BATER ENOVDRFRTE
FRR M TR ES . ME(2], MBS 6.

EX 6 & ol=MotuMy - t:My - t1,Mp,) (m=1 L
T ooy = (Mot My *++12; My *++ 2, M) (2221) 3 F: R UN H1 1
FANTF, Mio LB Mao B MARIR Mo WA, o, [ o0 2T
HEM Y ALY My, =My, H EN(Mp,.) NEN (M) —
{tin) = o Al o1 WHE,RARH 01 oz, 2

(Mot Mu +*tuMy; = t1mM it 21 M1 =+ *22;M; = t2,M20 )

200 F, EHE 3 %, (Mt MatsMuts M) 5 (Mot
M, Mp)E4R 4, W EN(M;) = {t3, 2, }, EN(My) = {2,
ts ), T H EN(M) NEN(M) =5 (B2 (My 2, M, 2 M5 ) A~ 6B
(Mot My t; Mo ts My ) AT H A 8 4E, I 8 EN(Ms) = {2},
ENMz)={t; 1, } 3t H. EN(M;) N EN (M) =, BT LA 5
{titatstets YRRESMER (titots ) {205} o RIAE, M2 RO H
—AFEF I RHE A BRI R AR /3 TT

Eﬂ?) &O’Z Fﬁ]m ﬂgﬂﬁo &&EEWEJEB‘J%HRE'I o1
DR s BEMREMN.

JER .4 zﬂ = (Mot My =+ t1: M+ imMin ) 02 = (Mo 221
© My et Mo et 12, M)

+ 292 -

£ 000 http://www.cqvip.com|

Si=(tn  tutin) &=C(ty eedpietelon)

018 == (t1y"* t1i* " Limb o1 ***t2j ***t2n)

AD;=[EFBT(;),LFET(;)]

L& & [/ &R HEMN. F£EMA AD JF5|Hk
R o VAR & MIRT M, H(ADy - ADy+ADy,) , (ADy,
e ADy;--ADy)) , FH B ¥ F & —4 AD,, 1 LFET (1) —
EFBT(L')ZFIRE&” (), @jﬁ a2 [ﬁj o1 %W?ﬁﬁﬂ‘]aMlm =
Mo 618 = (1 o tii* timt 2 byt ) » T LL(ADy e ADy; -+
ADADgy =+ ADy; - AD; DV LB R IR BT 616 AT A
Y AD B3, E I 616 BT R

2. IR 0 RATHEM. FfE— AD BB 6.6
I M, 4, (ADy, »++ADy; +--AD,,,ADy, -+ ADy; - AD;,)
HEE » (ADII "'ADIZ' =ADy,) u&(ADm “'ADzj '“ADzn )ﬁ:}‘fr’]
& VAR & B AD F5, UL & LAR S-SR TTIREN .

EE A 4o (1< I—RFFF, HH o (2<i<h)
B o AT A . 61---8 R AT Y HAT Y 0. (1<) #fJ2
AFEER.

HERH 2 k=2 BRI AT 45 85 AR £=3, 1 816:8
=(818:)85, & 6=818,0:0:0: =80, 66 RFTFAENY iff 6 A
B & RVITAEER) iff 8,0, LA 6 RFTTEN, & o=6
&*1%’5“‘%&% iff 8i(1<i<k_1) i@ﬂﬂﬁfﬁlgﬁ‘h S1 &=
8% o GO REFTVEBERY iff 0 LIK 0 VTR iff 0 Q<<
ROEHTT RN,

EES BiEF o NAAEGH,. T oo B o [ o
BWHAN, £6=(8) =88 & GHNEN EE>
0), 6188 EAITRHERYHALY 6168 #RETFAER .

TR WIR o2 = (Mo toy My ++ 5. M #** 12, M ) e — A H
HETFH W My =M, . ST TFTHRETES PEANETL L,
& o PATRE I & TR EM A R s, Wi,
(&))" WA ENER] 6, VT M —20. AHEE s 4, AT
VIRABA5 B e B,

0, 3)[1] t5(2,5) [2] t4(4,6)[1]

B4 SHEEHEHATIF

EHE 4 U REM 5 sh b S5 S T BT iR
Bt . ANk 4 iR SRR R F R o= (Mo t; My £ M) (o1 )*
(M2, M) RS AIER AR YL Mo = {1 VL A B AARIR M, =
{patsor =(MatsMitz M), My = {ps} My ={ps}, H REN,
R TR RIF 5 o AR PFI N S=ut11, (t3t2 002, . MR E B
5,018 (2322) 2y A PRAE B HANY 0ty (32) 2 BROTHEN.
L B TR A i R AR, B P S 1t (st BV B
M. RREFRIR M, BIvEY, R AT AW EAR T 1
AP VEEAT, B0, 6, = (22 ) (B=0) DA% & =112 (522D 4
Ge=1). EM IR M ZAER,ER 6 VK & BT HE
1.

EH 4 DR 5 W] LR S R PR A B T R B 4
. FEEBRNECH 3~5 REY4F5 2 o RAER
TARERMY.

5 MFF—HHEWiE

N T REERY AR ThAT » 75 B X AR EY o f A () 249 3R 3
FT BRI RAIE , A B LR A A I PP A RV L SR TR RUTT 4



http://www.cqvip.com

AT Z Rk AT BEAY 8] R, J D S B R R . —ME S
Bt — B itk B BRI B TV S O AT R B, — > TCPNs R
Bk — B T UE U TS R Y AT R B . R P — 3
PEERIE AL B T B TR -

Fof—A ST BTG B ¢ Sk, Wk LFET (i) — EFBT (1)
ZFIRE .. (£,), W t: BB AT,

« XA~ TCPN ARSI i3, AR BT i L BT 75 TR A [
YITRRBTIR S M B AL o BT 78 S e o () 29 3RF #5 AT 1A
.

EX 7 —4 TCPNs # 5 i B 285 5 F M i (5 £9
TERSR A B, W) TCPNs 8 — g RES A BAT 781K .

TEIE 6 — 4 TCPN LAY — 3 24 LA X
B o A T S T BUR I ) 2 R AT

IEWA  7E— A Bl 9 TCPN #LEL A, B o fir A A8 A0 5
T PRt () 24 T R SR AT R B, e TR — AT u L BR
LFET(:;) —EFBT(t;) =FIRE,, (1), X ¥4 — 28 1Tt #
HEREEE, AEAPEANEARET T, RES NS
TE AR B B4 AT YR ok SR T B I B AT, % 4~ TCPN A
— 5 BESE IR 58 AT TAE .

RESRE AXMIFEFEEE.

1. /8 TCPNs i 5 G 2 X, X HAR ST A58 v R B
BT T S A BN AR T L R AR T 1 4 5 AT R I )

ERE;
2. BRI SRR LS BRI SN E 2R
AT 5

3. #F TCPNs o[ BE 43 HT R M, 48 th B P — BUHEARS

£ 000 http://www.cqvip.com|

WY AL & 43 HT SR e A & 8 A HUN S5 48 I P 5104
NS E B T1E.
i A, ZMNATAIREZFELAFRFERL
R

2 % X W

1 Tsai] ] P, Yang SJ, Chang Y H. Timing Constraint Petri Nets
and Their Application to Schedulability Analysis of Real-Time
System Specifications, IEEE Trans. Software Eng., 1995, 21
(1): 32~49

2 Xu Dianxiang, He Xudong, Deng Yi. Compositional Schedulabili-
ty Analysis of Real-Time Systems Using Time Petri Nets. IEEE
Trans. Software Eng. , 2002, 28(10). 984~995

3 Murata T. Petri nets; properties, analysis and application. Proc.
IEEE, 1989, 77(8): 541~580

4 Van der Aalst W M P. The Application of Petri Nets to Work-
flow Management. Journal of Circuits, Systems, and Computers,
1998, 8(1): 21~66

5 Adam NR, Aduri V, Huang WK. Modeling and Analysis of
Workflow Using Petri Nets. Journal of Intelligent Information
Systems, 1998, 10(2): 131~158

6 Ramamoorthy C V, Ho G S. Performance evaluation of asyn-
chronous concurrent systems using Petri nets, ITEEE Trans. Soft-
ware Eng. , 1980, SE(6): 440~449

7 Ciardo G, German R, Lindemann C. A characterization of the
stochastic process underlying a stochastic Petri net, IEEE Trans.
Software Eng. , 1994, 20(7): 506~515

8 Merlin P M, Farber D J. Recoverability of communication proto-
cols implications of a theoretical study. IEEE Trans. Comm. ,
1976, 24(4); 1036~1043

(E#% 289 )

{58 G 35 TE T R A7 A% % 0 T AT 57 » AT 412 OG0 SE
TERARAE . BRI, ERAE BRI R L%
FRT SR B IF 4546

EE2 ko= k) RABEREH, HREF R
B ke RGBSR, WITHA YRR A AT BETE R 4L
.

WERTTEAUR B EE T 8w s1800 LR (A
H. IAEBREIEH 8 2 AR B R B U e R dh
B BRI, QR A SR S A BB A B
W, AR PAE R 5 WO AN . SR, AR 3R AL
3. 3 EHE 1 AIHE AR ST A AT BE B IE BHAE A R
. XEBH AT EHHR

FIE3 ke=(k k) BAHERTES EREFGAS I
HHEH b APGBEIAREMS A, WESN 3 F, MRS
RATHETE RGP 4R

BHEME R EERH R — B 5 AR IEYLH 955 %, A
LEEBRBUR IR EE BRI HIEE S . T A9 B
TEET R B A0 B AURD I R 2 A e R R
.

EE A ko= (kok) RACEHR TS BORAER SR X
REP AL TR 4 R R B Ha (AR I e 2 4
ke vka AGETBUERARE G, AN 3 BRI ARE
HRAWF ERNBYHEES .

(DIEAEEMN T HITREHA 2SR LR

DO TEAL R 2 EARHCA 2 & T A

OTEAEEMN Z BRI R G L.

FH DT 3R 49 45128 BRI HUE BE 4 A5 B AR

. R 4 G RSL, FORAN 3 B R, B ESREHM
3 e AR E M. KX — R ARE RS
MAEMMEEESGS, FA REERERENEFERSGT
B — AR B R AT SE B

& HATZeREREI LI BRI
A b AR T U ] 2 R R 1 2 R R L X K R e
BA W E 5 55, TCB W5 R UEHL R 7 768055 B B0 7T BE 5
FLUK, TS A 75 1) Al SR 19 B T B A7 SRS PR o DAL TR
THERNMBHES . AXETHEBRSIRESL T -1
MRS S p A, B AT LAV AR 22 4R R B A e S . IR
RE ST AR A S AR AR P AL A RASSAAT R IER T
RGNS L& BB B ERL RN T ARt %]
REFEA A GBS MHAT LR, ATE R X EEA
P G RE i Bl TR

2 % x

1 Cohen F., Computer Viruses;: Theory and Experiments, Comput-
ers and Security, 1987, 6(1), 22~35

2 Biba K ]. Integrity Considerations for Secure Computer Systems.
NTIS AD-A039324, Electronic Systems Division, Air Force Sys-
tems Command, April 1977

3 BN REBFREMEENRGHBERMFRMLE. [
I3, A P EBEE R R AR T, 2002

4 ¥ SUNIX BZLfERG.[EMie3]. K1 Bk,
1993

5 Department of Defense of USA. Trusted Computer System Eval-
uation Criteria, DoD 5200. 28 - STD, Aug 1983

6 Schneier B. RIAIES% - thill, By 5 CHEBRFE. dLa .M
Ak i jfat » 2000

¢ 293 -


http://www.cqvip.com

