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Abstract Simulation is an important tool for performance evaluation of computer system. This paper focused on parallel
performance simulation of large scale parallel computer systems and message passing applications. Firstly we summa-
rized some key techniques and state of the art in the research area, then we gave a detailed introduction about several

representative parallel simulators,and based on the trend of parallel computer system and its application we discussed

some challenging problems and useful suggestions for further research of parallel simulator in the end.

Keywords Parallel simulation, Parallel computer, Message passing application

FERERER, AMNEREE BT L AMIFEN
BMAXREHTHBEIRLE, #10 2008 F FEFEAFH
TOP5001 " i HEFE 55 — 7 89 IBM Roadrunner {484 122400
MHTREAE. WTERRRIFATR A A SRR O
BERHEAY B, O R YR E N R 8RS8 B
TEMPNEE, SRS TEN WA ETE
PLARGHETHMN S KREEFEN PR TFREHERE
BREAR AR ERRESME, ARZAERFH= L RY
FE, IRARERERESRIN EREREHAERN
R, RARAREET LSRR RS, W7 VL
B LENTRERS, MMAEETHA LG T BN A% B
ERGH LR, MW, SBEB RS BT FRER,
HET G5 R0 o B K18, 38 8 b Se PR R $UA T R B
18 4~5 MR ER, PITEBSNEEREER TH
FrRE BN BAR R G FOR R AU, ok, ATESERBIR
TEMBROERESNEEARD  FTRLUEREHEE
H—FBR ., EWERBUES IR, TR HEHATE T
BREMKBHEEMREEEE. Y5, TS EES
H 6347 B REW R I A, - i F—HEHT B
RERHN ARSI EERKITEE AL, E87T
EENYE- & LB HEI1T BAR R 5 R 0 2 Se Rt ok

B H 9. 2008-10-28 & H#9.2009-01-21

FERATW, B—FE, TR ERSRE A B
AT RGN A B M 1T, R BT 8 A TR AR 0
HEH. BT B 588 0 (Message Passing Interface, MPI)
B R YR KB T H B REN B, Rtk A L E
SREAEITRE ENT & LRSI TR REHRH
BAEEN FRF I TR,

HITERBEAAEEN N AR EBRNSREZR,
KRR AR TREFTELSHOEERMER AR,
RARE R, FTEBRRITE RS E I ITREBEEE
B F AL G MY R ot M HEREEIE ; B 6 B AL 28
B2, APy RAFTELIEX TR ST RIE S
BEHBLRAR. R, BRI AR EEEE. 20 i
2 90 FARLUNe, B HATHBBE AR BT T ERANH
FEEHATETSRNFANIATERBREREHKIBTH
RLA. EAEFTERITE MR E AR -5 F 2000 £ LU
B, FEEPESRRBIER B ITEN. B K%
FHTHEIRETR AL, i TRERYG, ESNEFEEBRE
BENER.

AXH G TIHATRBIER N B GH, BT s
EREEHNAHARAR REEE I NHTHEBUBESE
LAPSE®} , MPI-SIMI® ) ) B BigSim 1819 34 47 T ¥ 40 /v

3K 863 W B (2007AA017116), B B AR F 24 (60603055 ¥E ).,

G (1980—), B, 1914, BYEBIIE R FERFF 10 0 R4 1 8 FM %, E-mail: xuchuanfu@nudt. edu. cn; &R (1973—), B, i@+, BIHF
RE, FEHRFT R REETNE, TEL£A962—), B84 882 ML £ 500, TERRF R VRGNS,

070



B BRRGRIFMITEV RN AN R REE, THE T A%k 3H
RIS ET  SCHL G Y R A T BB AR B T R

1 TR B

HAT, 7178888 2 % A 3F 47 B B 14 05 & (Parallel
Discrete Event Simulation, PDES)!7 i) % X 5088 , 4T 401 88
A 50 LAFE YRR PDES fE TS R G0 vE R PR st ity B4k R
M. BAESTHT PDES AT BB N SKLH, 2 1
A1, HERIFHATE ﬁm%ﬁtﬂﬁiﬁgf&ﬁm}%ﬁf? » BARRL
RERFRESNHERE BT EAB LMETHE— B R
(Logic Process, LPY&7R, B4 LP &4 A C B8 F
FASIL AR BAR RGE RN A IREE R, LP #d 4 28
BEANEBRNEAEFEL A REGFEE. HEEENA
BRI AT LA R A B BB R B
AR T H A AR P — A b AR B B A A
17 W BEE AR BT B AR AR 1 Bl E ) (i
Rk EREOH BB MIAT. 5BRTEBIREL, HTE
PSP EEXHREHTEAAB R #EREL. B
e, RS RO EREEE, LP 2 EREHITHE R4 .
[t Sy B bR B A EBRFFAT LR L BT a], 75
BXIHAT HARE RS WA TR, WAk, AT
BERARLH LORAT -5 BTERRRKEAR, TH
MEZ UL B R R B AT IR S 3 IS
HBER K E NS R.

B 1 T PDES WHTRIIS B4

2 XR|EEAK

2.1 FHTERBR SR

HATEII & LP v e R Wi, Ab 35k B HoAth LP A,
FRIEFGUE 2R ERTF#HE LP 48, FEXNIHTE
TH%& LP TR . MM PDES HEAT ZHAR
R, B4 LRl LS IR RS RSP R FRRE L .

RFFE Y B LP SRR IEHH“Z 27 MRS f
WAL ZEA, PriB AAa RE c WEHRE LN IERER
EEA R EERE T  NEEBAZ LP. YRESHEHRER
27, 1P ZRIFEH#TLEBRL. B EMHATIFTER
[P RRFREHFRR quantum PLE . quantum PHLE
REAS LP R R0 AR SE 50 A i) [ B CRR B4 quan-
tum) HEHE AT, R BB AL R B B B/ T 24 BT quantum £5 3R AT
EREIRT R 3, B4 quantum R & LP Z R 3EfT 4
JBF# , Quantum B K /ANE % /T B AR R G0 08 15 T
B, HARSF A5 25 1 B (Null Message) B &4
B {4 (Conditional Event) ¥p i3 . i1 7 25 1 B (Accelerated
Null Message) ("%, RFHIELERE LP ZEH 2R
R T a8eK, REEF 4 Fl FEBLE P AT R 3474, LP 7T HE

.8 .

SEFHERXARTHMER, SHFTEIB G m
LAPSE #1 MPLI-SIM %) R f TR R4 , BARSL Bl b 3474
PASSE B A FAXT B A5 B R AR 2418 BT R P G
17 T HEREARAL , B 55 SR A 3 0 quantum K/, 38 R
BERRPREE. XFEEEANEIRYS ik B iR AR %
PIARRH, REER T SR R0 ER LP 2B 4.

SRR S LP R % 4 PE (8 AT 35 44 BA S o it i
BESEM, et LP B EE #1174 E A (check-
poinORAE, /77 B C WALELIRES . 25 & BUAS 6] B0 5 48 i
(Blan LP £ W B iF () B /N T 2 40 78 46 35 44 i o (] BR i 3
5 . Bl RD R RE S, EH TR E R,
HOBEE 42 1 R IR IR 25 S e 45 B )R 2 ( Time Warp)U'2 753k
FI R IR 18 B8 (breathing time bucket)!™ ¥4 RKMFE £
TENTFHETRESEE. SRABUREFITHEE
IS, SRIME AR 4 F A A AT B 34T M (BT
B, EA RHATEAIEE T LA BigSim XA T FWRFA L
JiHk. BigSim FE4H A HARE FF AR B 0 R FE B
BEAT T HERBAR AL , B P (L ZE O B X B (R B T
B, ER/HTEEFEM B4 ERMERIITERE.

2.2 IPeEiEeEER

R RS TE B ARDLES L BT R 9] Y T 25 2 Bl % B AR
AR, BN, MR,
{HRE SRR, BT 40 KREHTHERER
1230, ZPOOHTEBIZUE B T 3H B R0 H0 5 B o 2538
HE R A R AR, 4 BT X A s RIB R A BEE
AT LA T B ]

DA AR PFT B (8] A9 T - o T 2= AL 5 B g 30
ref ], BB R E B R R AN SIS s
TS, Hi TEMEE RS, EPCHTEBSH A
EHEMEBRIEL. BRTZEH TR SR AR AR IRER
FHEE L BATHE b EHE SR LIS X 69 45 U F (scale fac-
tor), BRI A B ULF & EMPATATE ., R T R K A
AL, LHE S ER/PA IS LB — KR
BB KR B AL BLE B E R BA FH R KBRS
FE5 B EMNOUKEE CPU 2#EEZ . BhTEHBEIENT
B 0¥ (OS T BE LU B Cache 47 0 % & Fi A R 0952 0, X
F A SFEE TR RIE .

H A RS DA A AR RN T
i FRV T i T AT LA O 45 A O B KR, B T AR R R
AR, B S REER P F LR HRN A, B
FERnTe R Y APL WEM. 2)E TR EIEAEEEH
BREHTRBRPEHLRBELSNER . AREEEHEER
A ETNX L1 4 8 tE 7 BARPLEE L ATRY ], Ry
RTINS R BB TR Y R, ) a4
PifEHE (5 BT A 77682 WK B RV T B A7 BRI U5
FtgE, (HEORTE LT & TR vE B TR R Ly I 4
O,

D BEFH T . HEEENEN BT ERET
—ANEBREER, HRISBOH TR R AR A Mg e
HAL, 28T Mg RS, BEaRGER T HREHEX
INERE, FATERIZR T A B4R TR AR,
R A] DLALRE X LIFAT R 6 PO IR K R 4R B B A BR A (R



Bl SEE ) B SRR LU R 0 R G OB e SR
FGEINER S FROLH, BANERNSSREHTF
AT SR PR T 15 P45 5 B (LT B PE BRI .

2.3 EHBTRER

R T E B R trace WS H R, Bi7
BAETIRBASIIEE AT B trace SCHF o HEBEAK DI 28 9
WA, XM RMMEERATEREA, AR trace XA
B SR IFF AR, BAGER T A LRI HER, B R
BRI SARE. 20 142 90 AEAR LS , BUAT IR B A A DL
B FH N E W, WATIRS  RBIGAMEERGT
R R. BERGELARE BRI AT RFEES, M5
BENSBRELBERRAT AR, KSR EESR,
WY BB AMEBFRENSEN. — RIS TFLEE.
Cache %5364 7R 45 O30 1 BOBE 0L 5 20 88 BUAT AL S0 28 R AL
1G4S S DU OB O RR AMA R G M IE AT R,
B, IR R SRR S AP TR0 3
B TR T R G E B MR SRR, B A
T8 AT LA B 8RR EHLAL B 28 YR BT HH AR D, (L (UA
MR R RS TR Y. HEHTR ARSI
B A B A T YRG0 T VRS, R T AU
PR BRR S B K S RERE TN T & A E
LR GHE, RE B R,

EA MRS E R AT HERTHTRAFR. R
IS ST R0 B R P B, AT 2058 0
—A~ MPI £ DU , A s RS o MU BR A T WL P & Ll
A B HEAT RO AL, T RSB AU RS By MPL 38 ML
RbER, BT FRARES 55 3PS — R R, IR E L 3
FTREARAS, B e, R A9 45 48 75 Ry R RO dnl 28
RG22 B HEAT Y1 AR eh 3 R Bl MR B AR R R G5 H 15 B Y
T4 BRI 2R K (trap) HEATALBE, oy XA ORI HUR B 00
SEEEER. B 280 T EBNTIRE MR8 T4

B2 EEITENNTERINLS T ERR

H5h, T BARLA R HH R IR S T8 00, Bk S
TEENHEABKER R AL ER AN FRELE A LP,
FRHTHMNHCEAR AERB AP RBES, =50
RXHETHEFH, AFRAR RN FTHURSEANNE
ZRFTHE. BETE, ARAHRK, ABEBKRZ, AP
KBEFHR/N. LP HERIBI TSRS Y
WRA. —JrE,.RE OSRE AFSIRMMSR . ABERAEN
BEXMEE FRE TIHTRSESEE ENTE EF
AEELILEY BARDLES AL 5 —H i, A AR (R R ARTFF
), FEEE/MUSFTRE U LB BRI R 8
EREALT.

3 FHMERRNAB RGN E
3.1 iR

B BULEE RS B H R E A R R
34 BtR. BRFFAEMBTE X3 TEIFMNETXRHE
PR IRAIE 7 35 XA FTAE .

RBE BRI TEDSAOEE B E—TREIEH
BTN & LB 1T B AR R, M8 LERATRE] Ty,
LR EEN B R AR EHEET BRN AR,
AT PATEA] Torea» MIHATEB B OFE L Toc 5 Toren
FHREE S AR, TESR(DITE. HFTENUSIH R
it RS SR BN RS A ERENEE B R
RRTVRAR B AR , S B T BB RER [R] A LAk 16 B A i A # B
REGEBWMEHER, B, FHPHTHUBEEREE
10% LA,

[ Tored — Tactu | / Taew X 100% w

HEE. EENEERKAT B GBI THEEISEN
PERE. INEE LR M AN, B TENSER RS
BITHEISE B ARG R A T &9 B R0 AR Br& 98t R4
T,k N A GBS HATHATRET R aet |k TN,
HATEIER N H SINDRE SCH

S(NY=T,/T(N)

WA TR B AL EBEN TS LBELMR K
BHRRAMSELRERETT REMNEERE. ZHFR
T AT BRI L ARER B Rt AT . EX TR
BEHTANFN EIRN AR FTEL, de & REE
523115 3 AN

RIEHE FTERBWREHEE ORI ERE
ST R BHME EHF 6 W B SRR, L
B, MU, HTENIER (X BRE Z S —KAYN
BRRERE, HBREHITERINIATENBELH KB T
HATEENF EREMFEIRD AT SRR EERE.
3.2 WBREMNR

20 42 90 SFARLRBEE B T A4 T R REW

IR, FUP AR R TR R S, 1 SIMOS®,

GEMS™ %, thF I # I T H LAY B 4, I Wisconsin Wind
Tunnel™ , Augmint %, X EBHIRMN B EREHNE N
HEFREZAHERRG, ALY BB KRB TREN
Bil. AXERREIRAREHTEGRERGARERE
BRI TS, X B R BT LAPSE, MPI-SIM A
BigSim % 3 M REHAITIHANE.

3.2.1 LAPSE(lLarge Application Parallel Simulation Envi-

ronment)

LAPSE & NASA 90 B B, Bir R H Intel
Paragon ¥ & E ¥ B 438 N AR B e o
#r. LAPSE LB MPT ¥ 5k 58 4 3 B 15 38 15 7 60 4 B A
H, ERINRET Intel B9 BFBE nx™ FF R4 B 455
Fi. LAPSE LIHEHATH R LM, 3 # C,Fortran MHH R
ARBRA, TR A% N Whoa(Window based Halt-
ing On Appointments) B & <F [F] 35 k. Whoa £ F %} B
BRI B AT S S 4EL quantum 89K/, B quantum B
WH—EWMERER#E. LAPSE B KM S 2B T FEEH
HAPIF 5 15% Intel Paragon, Al B48#£ 3. 45, LAPASE
A OSF-1 Unix RBELHAZRHE, OS WV R ITFHE
KX SEE RS LB BRI A B, B T T R

« 9.



AR, WiXERRASHIEMT LAPASE B ERE /D
F 10%, R A 64 AL FRAROT RE IR SRR M H
3.2.2 MPI-SIM

MPI-SIM £ i1 M K 2% COMPASS (COMponent-based
PArallel System Simulator) "I H ) — %4, ZW HW ST
MPI & {5 BEAL 1158 MPI-SIM. 3£47 1/O #2128 PIO-SIM DI &
HATC MRS 1%8 PFS-SIM &)L 4 4. H+ MPI-SIM
RAELT AEA 5 I MPLE S8 O SR BT, W LSRR
245K MPI i i F. COMPASS £ Bir —R3 1%
HAT VO FIAT XM RGN A IR B, B E 276 8
AN EE T ERERNH, SR MPH/O %8
8 /O LRI A B B Hi{URE M M3 P 23] MPI-SIM i
RIEBEEAAE LS 2T, MPLSIM FH BB HAT S
I TR R — RIIRTFRE L. B MPI-SIM &
BEFAAE BN AR NEL AT BENE, B
118 P& 45 Intel Paragon, SGI Origin 2000 1 IBM SP
%. WAL R%RW MPLISIM 7 16 f§ ULV & L7 3K 3. 2
1L 9 ML,
3.2.3 BigSim

BigSim I8 T M3 4# K% Urbana-Champaign 431 iy
BlueGene/C 7 & F#EL#1 2%, BB st B 91 X#R A BlueGene 3l
£, BigSim SIERHMMSLETHES . TR ES
M— AT REERIE. BiRNARFY SrEIfEd
H23 HiEFT, P4 trace, REEEHIE LUK trace AL, X E
BRI EAT RS B v BBl . R BigSim B #] L) BlueGene
Sy HErHLER . (B B AT BigSim XRME - =HE SHINEW
B AV TRERE, P RESENGE R BAEI S
SO, F4009 M4 REE LR BigSim &
— K45, B AT  ER R AR 4035 blue gene FJ4%  red
storm %, LW b, BigSim RAVBRFHRPNER
PR CthThread M3l BiR 3R, BT I B ik
BT, 7E 96 b E SR ASCI RED HLES FATEA A
AEBAENEFRE, X2 B CANFITEIEIEX
BB HRRS . WiX4 R R, BigSim 7E 256 T &
BB EHL ERB T 150 MbnE . KERELE 6 XER.

4 BRFA

R AN 20 48 90 SFALIREX FHFATRBIB AR AT
THRARBG, BT A& AN TR RS, B
F ok BUAR i AL 8 RSB HURE F Y SimpleScalar™ FRAFF 12
BRMASL. X—HEEH FHITRBBEHN BRERSH.
LRFTE EVLE & B AN AT F & IR RIS 55—
B IHTRBIBR R A SR — LT B S H T .

B A FTEASHTY RETREE, TERAE
DHEERI Y Rt APk R T RER T . MIIREW I R
H BB ECHTEBR OO A — %R BRI P R
G X GRIK R MER AL SR R B R RC B 22, MELLE
RARFTRREHNAE LS RAKRGHUERABE.
REFTELBAUREXAIREMNEANBEREIE
14, BB E RPN B s A B B R MR (&
F CPU fns#p -4 Ml 3 3% , 7] LUBF ST 104y A F AT 48
BERAEREHMBT LA L REXFMINETT REX

e 10 o

. BEERRRTY RMTF R EIATHIIRE AT ERRR
Bl B i R AR A AEL, B FEXMHE NES
FHH, R SR B/ EVUIRAT P & LRk
—REAZERT LA B BOHFATIHERG A ERE 2
BELERAEET. K77 E AT AR MMTE BT FAEKR
BUARTE EHF & REBEE 55— A L% B LA
BREAR LA B R 5 OISl 4 O T A A0MRT X A TR A B8 AT ik
Hfe.

FEUC, MY T P B P R A MO DL B T 5, AT
AR A B2, B2 Ake Bin i AR S i S H
RIOEWMBKR . X—TERIFAT I A 5 0 R0 v v o
1, 53— 7 AT M TR B R A4 B ERIE TAERR
BHRALE. KK—I7HE T AR IMTEIFATELE R A
SE R B A PE BB RY, ) B SR A FR HE I 34T benchmark
EES XSRS R T E2E A ERIE, REMSH T
BB LM RBHRE,

REHFTEUEAREFREBEENMTT, BHTH
PHER—FE BRI BERFRASZBRE. L
HE SR BN ARG R IR BR BRI, BB MR
Tk RN R RR B RMTR, TS EHE
ZRIITIHHEFRR B 8% B TR AR O R RFIL
IR T EF TR B MIE TP & Bk, R TERIEAR
TRART RN R RATR.

$F X W

[1] Jain R. The Art of Computer Systems Performance analysis
[M]. Wiley, 1991

[2] Austin T, LarsonE. SimpleScalar ; An infrastructure for computer
system modeling{ J]. IEEE Computer, 2002,35(2) :56-67

[3] YiJ,Kodakara S. Characterizing and comparing prevailing simu-
lation techniques[ C] // Proc of the 11th int’] Symp on High-
Performance Computer Architecture (HPCA-11 2005). 2005

[4] Martin M, Sorin D. Multifacet’s general execution-driven multi-
processor simulator (gems) tool set{ NJ. Computer Architecture
News, 2005

[5] Misra J. Distributed Discrete Event Simulation[J]. ACM Com-
puting Surveys, 1986,18(1):39-65

[6] Chandy K M, Sherman R. The conditional event approach to dis-
tributed simulation[ C]// Distributed Simulation Conference. Mi-
ami, 1989

[7] Bagrodia R,Meyer R, Takai M, et al. Parsec: A Parallel Simula-
tion Environment for Complex Systems{ J]. Computer, 1998, 31
(10):77-85

[8] Fujimoto R M. Parallel discrete event simulation[ J]. Commun,
ACM, 1990,33(10):30-53

[9] Bagrodia R, Deelman E, Docy S. Performance Prediction of
Large Parallel Applications Using Parallel Simulations[C] //
ACM SIGPLAN Symposiumon Principles and Practice of Paral-
lel Programming (PPOPP). May 1999

{10] Prakash S, Bagrodia R L. Mpi-sim; Using parallel simulation to
evaluate mpi programs[C]// Proceedings of IEEE Winter Simu-
lation Conference, 1998

[11] Sharma A,Nguyen A-T, Torrellas J. Augmint:a multiprocessor
simulation environment for intel x86 architectures[ R]. Urbana-
Champaign: Center for Supercomputing Research and Develop-

ment, University of Illinois, 1996

(F##& 35 1)



In(e) —In(Q+pa—p) p#1

K> In(p) D
1—=a =1
a ’ e
5 BRI
{6 A NS-2081 45 Bk 4% DOCSIS EATElM T I &, 1
EEHHBE Ik 2 7.
£2 HAS¥
£¥ B Ea.8 M
Wo 2 Lr 16Bytes
m' 7 14 500Bytes
m(BAFRAEHK D 15 n 10
NeCF 33 R o BRA 0O 32 A 10,20

HARIBEIARYEHFRALFLEERS CM 5 CM i
AR TFHMFERNXR. HELERBERNOD.KXQ).KX
GORH, EGRED NS2 fFARHEE. R CM AT
SMOSBRBIE 2 5. HESRSHEALRKX KA
7BR.

CM LATENFH B SRR N TN
35 __,,,.‘*H:'ﬁ,;
%3 3 - . —5— 15 B £ % (10 packelsisac) 4‘
: =W X (10 ackatnc)| |
% D! —o— 15 K B (20 packetaisec) | |
\%2 = uwn:mmm)b
z -]
R i
gl
B
B~

8 ZEMXEHBRE

H7 CM¥ES5EITEEFY
REEREF

MEFALABR, R H RS 8 s it A5 L A7 5E
Y3 RR 7 R, WX P 3 B 45 B N T B CM Y
TR, HRSERSHRER -8R T F R
FEFITHEYE %S E MR B DOCSIS LT {E H#H#
.

BT R B3 TR R B KM EERHAFTRIE. ¥F

HWBIEEE R 10 packets/sec Bt 20 packets/sec LR i) 2R
MR ANEEQBRN L RS TRIE, S HELERG@
& 8 B AT LAE t , AT RO 1L AT LASR S M B #tb f Bk DOC-
SIS FiHEEHREHE A/PMERQEZEMXR, LHERE
BRBRBEEQETMEME K/NMIZER, RASHEBMA
#riE.

#HRIF ACET DOCSIS L, 4 T CM(Cable Mo-
dem) {9 AT AR ZSHRIG, RET LT FEENS
IRTT SRR, LI AR T CM IRE EAT{E E HEBAE
B AHTHEREWR KNG, AT T4 OEE
MEBRPEIRIE. Wt NS2 (FERIUE, 30 H & LB
B At BT SR A/ Sa R R, ATIRES
EEMEKXNEEREERSHIKE.

2 % XMW

[1] ETSI [S]. EN 300429 V1.2.1; Digital Video Broadcasting
(DVB)—Framing structure, channel coding and modulation for
cable systems, April 1998

[2] Reede I, Brandt M, Karaoguz J, et al. IEEE Project 802. 14/a
draft 3 revision 3; Cable-TV access method and physical layer
specification{ S]. Unapproved TEEE 802. 14 Project Draft Speci-
fication. Oct. 1998

[3] CableLabs,Data-Over-Cable Service Interface Specifications Ra-
dio Frequency Interface Specification[ S]. CM-SP-RF1Iv1. 1-C01-
050907. September 2005

[4] Wu H,Peng Y,Long K, et al. Performance of reliable transport
protocol over IEEE 802. 11 wireless LAN; Analysis and en-
hancement. IEEE Infocom’2002. New York,June 2002

(5] FERINE, /MR, HEBAIe— &R S AEARIMI, JLR Bl d
fi4t, 200659

[6] Murphy R. A Simulation study of DOCSIS Upstream Channel
Bandwidth Allocation Strategies for Minimal User Response
Time[DJ. San Antonio; University of Texas, Dec. 2004

[7] #™BEAR, DR, B R. HFC M H17{58 /9 MAC Bl
BBAHHTLT]. T3, 2002(2): 187-190

[8] http: /www, isi. edu/nsnam/ns/

(EBF 1070

[12] Jefferson D, Beckman B, Wieland F, et al. Time warp operating
system[ C] // Proceedings of the 11th ACM Symposium on Opera-
ting System Principles, 1987,77-93

[13] Steinman J S. Breathing time warp{C]// Proceedings of the 7th
Workshop on Parallel and Distributed Simulation. ACM Press,
1993.109-118

[14] Saboo N, Singla A K,Unger ] M, et al. Emulating petaflops ma-
chines and blue gene[ C]// Workshop on Massively Parallel Pro-
cessing (IPDPS’01). San Francisco,CA, 2001

[15] Zheng Gengbin , Kakulapati G , Kal ' e L V.. BigSim : A parallel
simulator for performance prediction of extremely large parallel
machines[ C] // 18th International Parallel and Distributed Pro-
cessing Symposium (IPDPS). Santa Fe, New Mexico, April 2004

[16] Rosenblum M, Herrod S A, Witchel E, et al. Complete computer
system simulation; The SimQS approach[J], IEEE Parallel and
Distributed Technology: Systems and Applications, 1995,3(4)
34-43

[17] Top 500supercomputersitel EB/OL]. http; // www. top500. org/ ,
2008

[18] Zheng Gengbin, Wilmarth T,Jagadishprasad P, et al. Simulation-
based performance prediction for large parallel machines{]]. In-
ternational Journal of Parallel Programming, 2005, 33;183-207

[19] Zheng Gengbin. Achieving high performance on extremely large
parallel machines: performance prediction and load balancing
[D]. Urbana-Champaign ; Department of Computer Science, Uni-
versity of Hlinots, 2005

[20] Dickens P M, Heidelberger P, Nicol DM, A distributed memory
lapse; parallel simulation of message-passing programs[J]. SIG-
SIM Simul. Dig. ,1994,24(1):32-38

[21] Reinhardt S K, Hill M D, Larus J R, et al. The wisconsin wind
tunnel; Virtual prototyping of parallel computers[ M. Measure-
ment and Modeling of Computer Systems,1993:48-60

[22] w23, &0, 5588, AR SRR RFR]
B4, 2008,19(4) : 1051-1068

0350



