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Abstract In this paper, we propose a method for verifying performance requirements of Network-on-Chip(NoC)
considering dynamic communication behavior of IP cores, and an optimization method of packet scheduling to
guarantee performence requirements. In the proposed verification method, a microscopic dynamic behavior of an
entire NoC architecture including communication behavior of IP cores is modeled by Time Petri Nets, and then
whether given latency/throughput requirements for all communications are satisfied is checked using model check-
ing. In the proposed optimization method, first, time constraints are assigned for each NoC router so that the given
latency requirement can be satisfied for each communication flow of an application, and based on that, a TDMA
scheduling for each router and each flow is derived according to the static real-time scheduling theory. By iteratively
applying the verification method and the refining the TDMA scheduling in a certain policy, a resource-efficient and
performance-guaranteed NoC communication scheduling can be explored.
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Ta— U ERGTTS. Thbb, P REHHAtZOL
L, ticBWTRBERHZBH L7 —RF 05 LRLHYSF
FZ74 0 Dy OhSWTu— filf4aRxay b (L, ;) 28
YT BVYTHIL LAY FOBNRIEA—ZIZBITS
2y FORANREER d 5. Thbb, tEt+dicH
FL, Fv & g\ {fi) L05% ¢ CRIZFT 3 7 o—Bohlts
ICHEHTA.

bLt<THDF RERESLOIE, t % F, RETHRY
LORBAIDOMETMMELES. “nEBRVEL, t=T
LRSI ET, 2TO70—~DF L LAy FHHY
TAtr, /i)y oo (try fi)) T, A—% r O TDMA R4
Va—FBRORMLY TS(r) 285, F4L X0y bllly
HTERDDLEEOHKNIIRKI 7 DY THD. Fh, FAL2R
gy MY YETHERES (IRYT. 3207 r— (F1,F2,F3) A
HY, 2EORWNTFL L3>, F2,F3i12o0% X7 %4
BT3B E0FTHS. 7u—DE%EIL F1,F3,F2 ORI
WELTWA. BRI 0 TRETH70—DF 27 REET 5.
7 —OREEEICART D, FIOSRIMhHF M AR
2y bEBYVYTSH, F3DFRXZiEFl TRYYTOHNMEE
DA LRy MRV LB TEND. FD%, HBUF2 L FIN
FRYBERCERET D, BEREICHEY, F3IN6HY LTS,
FRROFAZIIEFOHEEKIZRIVETONREL I LTHHR, £omf
FIXFLDZ A BHIZBINTH. €D, Fi1DFRY
HEIZFVY TN, F2OFRI23F0OHEEICFA L ROy
FAEYETHAD.

3.2 RoxH

Aftbols o200y PRIDETIZHWT, b LAEEER
Niff= SRR, ROFSHTROBBEEITI. 9, HkiE
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B8 #4120y bEYVETH

ERBWSRAVERE RS 70— KEL, TOTR—|
#HLT, £, FA—FBiF5,% v MEKARBEMRGE
HET 5.

W LB CHEEE R EH RV E WS T LI, 7
e—fTOREOWAICLY, EA—FIZBWTHEL =KW
HIFOLLEIZIE- 2 TWAZ LIt D, ThERETALEDIC
i3, BEOBRAE L7 —DBEEY LY TRRTI V.
Thbb, Z2O7u—OLATFo o HEIVRBRLILT, &
N—F BT IRHT v FIA 0 28DTRNE, Ty KA
VE) b2y ArYa—Y v AEREY LIFA b
NTEB. FL, VAT VRBEMLSLTES L, 27
Ca—Y IR, DIERAREE LT ILENREL,
BABBOBEVEABONATLES. 22T, ¥, BWETS
7e—N5%b, RLYUKT o—0OEROFAIRZ > TWSHME
HRBTo—FBRL, 2oT7u—2EbhATWAL—4§®
FHIAEME, Y70 —DLA T IERMLEED. AE
iz, Y7o —0FAL—FEREFT RO e—D5 b,
(RA—T» bRIR (AL — S ¥) OB RbRENT B—
DOIFA—F BT 57 v MEKOEFMBHORTE, 4
BE7u—0OLAFriRnbRE, BohiEEFHLV LA
FroRfEBR LT, EA—FOAFHIE TS LT
BESE7a—0FA—FIZBITAH LV o MK BN
ML+ 5.

BB, LATry AN—Ty MillIOEE L0 7 v Mlsh
AEEMOMHIZ L oTIR, Ty RFIAE) b2y I AT Va—
Y Y ORMEIERT, TDMA # A4 ARy hOFOKRHA
TERVBEYHD. TOBREIT, T, HEERMEEEHL
RWVES LRI, MRy hOHHATERVAL—F R
WBTHE 7 o—{m LT/ v PRKOERMEINOSHES
79, ZOHBRIT>TOYUBRFVa—Y 7O ELH
RVRAIE, A—F OBEREEE L, /37 o FR/MAERE
MSREROT Z LIk v HEEITI. CORBITLYERE
HERKT DR, V—F DRI b THLRERETH S
B, VONIMEEREGLTREBRSZENTES.

4. HEeME

RETIL, RER &> CHEMELELIESIP 2 7THE
BETHF v 7HNR v b U — 7 OHEERRIER &R L OEIE
Ry Pa—) rVRBEFEERRBRLEL. EFAVRAFELR
RATHZEIZED, FyFay s 7 Y—2RRELE2VFYTH
Ry b2 7=%F I/ FXiZHLTH, FyFuys7REZ
SRVWIE, BLY, VAT AAL~Ty MRS

NENOFTERRENTREL LS. £, BEAFS2—V>
IRBEEEIZLY, Fv bU—7 b RoP2ERETE- LA
<, HREEREWATILENRESNZENL—FD TDMA %
A L2y NONBREEFRTH LML RS,
2L, BRFEETIE, TDMAIZX B3R 7 Pa—) w IRER
ARERIBERNA—F OBEREKE EFA - Lz, i
RHBRBHOEANGEE LI & Tidde<, &RITHE R
B YORBIC L ORERHERETOSETHD. ¥k, ©F
NREEZ & DMEEERRIEY, Fv 7Ry b U—7 OREN
WMKRT 5 L HERMBERT2HENHD. HEERRIEOCS
Fibk LCNEE PR o SORERHERFEOBRIIS K OR
Hehs.
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