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1. BEEICE 3 ET0E

HALEC S WTHELFED—2IC Hensel B35 3, £ DIBS, Hensel HEREH.
EQEF = %4, bound OFE = ZBogE = 72 ¢

& lﬂﬁ.IL*} CfiTbi, RECT 2 ML ARS, BICE > THOBER b2 b+,
COEE, & unlucky THok bt vwhbih b, Fiz, ENSMOEBS, HiKkaTHH, £
FOBEHAFICE L0, BRCHEECEREAREZE2VH D, & 0iSs 4 2EH unlucky
ThofkdnwoTEve TOK 5% unlucky AR BT Z0iC, f¥, HbhhlH%Eoh
(PIAR S5 E) O% B, TRLICOWTER:%FEL. Fhbodhc, BLEA20 ki
DEZBATEDROHFICHES, WS T ERATHOATETWS, Lal, O 5 AEHE
T, SRERCREbI Ao 2 2 231 ET 2 B bt ERMI RIEE4 g
Mtk . COBE, FRAORRER>PUTLTHTS CLTERE. (Efic CPU #
HEEEA T 2SS Bk TE 5, F 7. &b i CHBA EEoRIC lucky & 4 ol
BTFDHDLREA R D, BRELIEBLEVWIC LB 55, i, ic GCD &
HoBSCHEGMTHE, COBS, FRr0HE*EFLTT  c bt nig, B850
BERET RS, (XL, COEE, Hensel M @ADL unlucky ©H3 z &
BEFALBE, B CENTEIC LHNAETH D, )BT 245, Hensel BICER- T
by, ChEMC L EFHEIC L h St T s 085 3,

BlE~7c X 5ic, EWEICH W T, vector IKHT 2 HTNEAF Ok 5 W8] & A I
Hoftic b BoholEAREL bR D, Livdh, chbRlBECEE*HETIOT, HH0
HDEFE oo OoTiRT v,

2. HITMEEREL T IR
LFTMEETTS edicd, WD process HFEBHCED, 22EVIGEELH L B C & pids
BTHi, chbEonwTHtctiki~s,

®HY process OEHEFT

CHit. processor HWHEDNHLERTHE, 1 BEDOHXTH-TH, TSS A FIck b multi-
process BERINTVWHRE LS L, (EF L, 12D process 2T B, flidd process
HiREMstop LTLES XS5 b BN THE, )

process [Eli#{5

KEL G T, stream I X 3ifif & shared memory IC X 3i@{FE &L b 3. HED



#h24t shared memory L X2 b DO FHHETHS 5, WBE data BRERLVWH T L
¥, B%A % machine +T® shared memory & multi-processor ¥ #— F L7 OS5 kTL
HF|FETRET A wier, UNIX bTi stream IC L 2 MERES C 2 ik 5,

UNIX o@4. 4%, #FoSTeeRNERE 00, —BLoT2088E/liLTw
%o ¥/ TCP/IP . X % process Wifi{SiE. F— machine 5wl %% 5 machine ED
process [MOMEEER A ( FIBEIC T 5226, workstation HEHESEATE 2 RHCHEL
Twd, (R, stream (L byte-stream T$H 5 =¥, machine IC X = Tt byte-order
PREEALAEZESYHE. LAL. XDR protocol 244+ — F LTWw2% machine ¥ 5 LT
iz oREREL v, )

Eafto ffEdiigie T i, RABRETAERERTES, LhL, BRSHAARSTES
iCflid process WCIfET 3 @GEs A ISR 348+ 5, UNIX 4.2BSD BlEafgTil,
INEEERTZHDL LT out-of-band data (OOB 2B887) 2HELTw3, CoETE
fT- TH® process IC message %35 & ZTFO process i message # SIGURG (ur-
gent signal) & 2EICFHTHSE. X -T. IEL < signal handler % setting LT&ITHE, Lo
BRERERETE 5,

ElEDC &b, BeER~ 0Nk (AHaE. GCD £ofh) ek a UNIX 4.2BSD (SUN
0S 3.x) LClifTELY S o EERAD T L HERERC L 00D

3. ERTHETOMEAS
UNIX b7 process Mhf{Sic X 2 TlE %175 & ¥, ¥ohoMENBELD. ThbiC
SnTHE25,

H{ED overhead

stream IC X 2 @2, REWIC data @ copy Kb, BEROEHETFUIEH LOES® pointer
EHICHTEICEHEHAE N, FIC, read, write & X1 system call THEx2H, THb
R E) 2 ic R DiET L £ performance DETHBL, ChiHHT EEDICHE DL
buffering % L T—EICHIFE T 28T H 5,

FEMA= & BRIEE

LUF. = process (main 2PEL) R—2XFHFEL. HITL TED process (sub LFFEER) 7
B, £T, main & command , data ¥EFHEY ., &%£% main KET, &5 Ok
FHDET OO LT 5. main ., 805D process EFEIFICHERETELTL 3B,
select() system call IL X D EROEFE L T2 socket EPRB3C LHTEDL, ZLETD
BfgcrIEEmirkic X 2RERE L R v, MERMAL HOHEHTESIC message DD LD
¥HS5EETH L, A main 2%, $2 sub 1HoZHH- A& data LD sub iCERET
ZWE, ZHFH read DOBSICR, FTLICTHI A B message fied channel  Fffie i
WwEE D, read o data & A message DEJHOhE . i FHTH write HT



EoEScE, FECBHCEREET LT E v, (ki out-of-band data i1,
implement ILPPEELLHELL, BHESLE LT FRALT VS, ) 4k, FINES
T#H% 00B LiERIL stream KEHREFL A, THFCERLIEFIHBE L H
W5, i, EHED signal HERICPL-TEALSESIC, B ZELoiE@dET 5,

z DA bic, ROBEYEY 5.

I:I main, sub b, FHAT S ES signal X—ic—{#.

2} sub (38 command ZFHRIBICH . sub 2 DRAEETHE read() 1€ X D command
# 2. command * TR s/ bEEBIC data % read L, SETH# 1 byte write 3
%o main {2 C @ hyte EElr ¥ TR step iCEH v,

3) sub @ command SERHREELIAIC sub K message 2 X3 ESIEFO0B %0, £
command KRV THERA TV I EBSCH message #8522 23T % 5, sub {2 read
52 T Lici# main i OOB #% 3%, main i sub 260 O0B 333 T wait
Ha

4) sub . IEH @ write (RO write) *T- 7o command EHAECES, write B
HLElATic OOB %%V 2484, signal handler FCEET write LT L wil, Thllis
., O0B #E7T0OAHT. fFRYELTHAELE W,

5) BE& signal it X 1 global I goto T% 5. main, sub wiFhh—FH L35,
ELE primitive ZBIECRS 358, chbic X WETHEREC,

debug

multi-process @ debug 1 —RICEHTH I, K main HHLEHEH 2 sub OFSRE
NEHFWHERENF WD I VEHL 5. SUN 0ifE, debugger 1K L 0 EFTHD
process IC attach TE S7c¥h, COEMRAEMETE L. L HEA. —ARIC program RIEHSE
BICENET 5729, sub TR TN O debug FAIERIZE-HILEARMTL . ZORDIC,
XK-Window & @ interface ZVERL L. debug Fi{§#% monitor TEFZXH KL TV 3,



4. ZE1THI
4-1. —EHRZHEAOEKS R
hih DT ALBROEICE > Tnd, ANSEZE [ (#FH) £ T 5.

1} #0020t p 2580, { mod p @ Frobenius {77 rank FTH L. &Y rank @/
T DERER,

2) 1) TEAK p T, HRELOEBESEETS.

3} Mignotte bound %3R¥, parallel ifting %fr%.

4) trial division #f7-7T. HoETEED .

HohDFILDOWT, Thbo step 80 timing data ¥ H 1 CRd. Thb0R, Hb
BT 1) A FFEAMETH 5. WHC D step ©. p T 5 EEAT sequential ICHFTLT
Wiz, B12birhB k5, 1) (2. bottle neck T v, R L-BEEOREE
MET 50 1) RBFHEL VDL, RKOH O L DUEE EE 2 KRT, B, main K
i35 cputime + max(sub @ cputime) T, I/O OfFbREREE L . THTHSHE
B, FEBEIC speed 2 LA o7 & 5 TH B, CPU R2BLAZWAD (Lad 187ES 51
BONGO speed ), EREITRIEEAYENR Aok, TAMED overhead D
IARETR. PR oTHELABC L b DB, T, COPTHR, ¥ORE b FEEORN
Tﬁﬁj{%fé?j_ﬁ@?%&ﬂ@ml IR E#RENIC L v, ¥, program O—FEL,
X-Window LTOERFA A —VEEI3, 4iCRT,

ET, b H5—o0 iR, 3) Krits, HoEFORMERTH 5, parallel lifting T
., Wang OFETHR, EIRER lifting HOSRBECOWTOATS 4. ThE. lifting
LWL T sub T 4) 2fTh 23 LTI VEEALDICT S, 2w HELELDL
3, CHICOWTREERETTH 2,

4-2, EZ-GCD

EZ-GCD 2. evaluation, —2¥WC® ged, hensel AL, test 225 % 545, evaluation 2
unlucky TH = 2B &, THHNEEE T 5 O test ol TH b, FNETO Hensel i
REiC 2725 cost BB TR E W, £ DS, evaluationt —ZEHTO ged #. Hensel BAE
EHFTLTHS C itk b, unlucky evaluation # ERETE 5,

EEA R RS S MIC BnwT R, GCD(f, foRRsBoREEhnhe, COBIziiTh
L7ALFRFES it cofltodsd X i, evaluation point @FEUETFIC L - TH,
unlucky evaluation 24 Digd FIRELAH I T LB G0 5,
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ZhiET, T BEATELTE~TEL, LIHANAOTSE b DILT B b,
EICEARRET LTERT 20 L BAETH D, IR, fho®5 & M library : LT
black box {EF 2 DHiFHE L, F7. process REEEDIEH & w5 ST, 88K, a2 A&
@ ANS » 4 B5EF 54, parser(interpreter) X k% process RS TS, F AT
AF4T oD 5. Thbb, K&iE, Xserver & & L[EEE. primitive 2 HHOLTTW, F
OERFBEFERT 08 parser TH L, 29T 20THE,. CoAZOFAI, ikt
access 3 3 library & AFEML TH L, parser & LT, lisp T% prolog T 6 AT HF
MTELTiTvhi. Rad, SERFEREALORAELIENSD 2 T L2, BB #
T AEUIE compile L TEREKICHIAD 2 LSk hE o it 2.

ElE, it UNIX @ process BBESHEEL At T 0UEBIC D wWTl<T ¥ 7. LisL,
UNIX @ process i1z, @EvEE., @it YEodts—$50d 3, COmTH UNIX
DUEANFHEND, i, TCP/IP Z£FBA LHF—FLTWRIT, AFEEHw 2§
P, #5wvit workstation 2 7 e v bz F L3 350 agtcd n, § Lo v
i, S0 D —fEiftdndnthichi s,



f2 3 4

stepl 3ar 0.78 0.30 6.05

slep? 1.35 0.43 0.18 2.65

stepd 3.43 1.60 0.23 3za

stepd 0.58 0.42 .05 135

total §.00 3.35 0.87 184

EHT (B E

fl 12 f3 f4

parailei-1 1.13-1.40 0.27-0.35 0.22-0.32 2.40-2.50

parallel-2 1.20-1.30 0.32-0.33 (.18-0.23 2.43-2.75

parallel-3 1.77-2.13 0.42-0.55 0.20-0.32 3.67-3.70

parallel-4 2.20-2.18 0.77-0.98 0.27-0.48 3.00-3.28

sequential 337 0.78 0.30 .05
TEI (BEE#)

1 =(4096x" + 81922° — 3008z® — J0848z" + 210562 + 14649625
—221360z% + 1232z + 14446427 — 78485z + 11993)
x(4096z'° + 8192z% + 16002 — 2060827 + 200322% + 87360x°
~105904z% + 1854427 4 1188827 — 3416z 4+ 41)
% (8192-17 4 122882% 4 66500® — 2252827 — 1382402° + 57202825
—00496z* — 356032z° + 11303227 + 23420z — 8179)
x (81922 + 20480x” + 58368z — 16179227 + 1986562° + 199680<*
—414848z% — 416027 4+ 17181622 — 485562 + 460) (SIGSAM problem 7)

f2 =(123456789z% + 9876543z + 5)(123456789z7 + 9876543z + 5)(100000000001z% — 89z + 234566431)
x (2562 + 527 + T98000)(31252> — x — 125)(2562° + =¥ — 200027 — 31252 — BG2S)

f3 =2(2342% + 98z% — 1234z + 8)(10283725 — 23 4 128722 — 1)(0992 4+ 76527 =z = 1)

f4 =resultant(fiz — 2y), f(v)v)  (Flz) B, V2 + 3+ 5 0B hSEF (5 X))

B L R FHEEE, SUNJ-260(4MIPS) & SUNS3-110(2MIPS) ©, B2 K& 5 parallel-1 26 4 1, %o
i b D,

parallel-1 260 I process Zi § &

parallel-2 110k 14, 260k 44
parallel-3 260K 44, 110K 13
parallel-4 0k 3, 110K 2%

2E3TH, main &b data PEEHIERFARE L.
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LG *berledindex count S mod np)
. inde, coumnt;

UPIL

L "rlutul‘.."‘l'l.'p,'

{

!

<declaration and preparation=

™ send cornmand and data *f

for { 3= 0; < count; ) {
<chotce and test of modulus {pie-
=f 3= { mod mdlus ) - fmoods

sendberielsock(j] deg,pimed);
je:

!

for [ minuindex = -1, minfs =n+ 1,
readmask = cummask = mask; cunmask;
readrragk = cormask ) |

* examine sockets */
nide = select(32, & readmask,0,0,00
if { mfds <=0 } conuinue;

I* gt reselts from subs =/
:I'nr{j =0, Dl.r.lj = min.index;
J < coumt e §
if { readmask & (] <<sock|jl} ) {

sread{sock ())& s, seofiin )

curmask &= ~{1<2<zsock(j])

i{fs &d [fs <minfe} ) |
micnfs = fs;
min.index =

1

i
if { oldj = min.index ) continue;

* zend regult wo the other subs */
for ( J =0 j < count; j++ )
if { curmask & (1<<sock(f]} )}
| sendbyoobd sock{jlmin fa);

<factorization mod p

sendterle(s dp per}
int 5.d,p *per
{

smmuer ioves low[4];

iov_tov_len = sizeof(ing);
iov.ioh_hase = &1,

swTitev(y,iov 4
sread{s Aeack 1),
}
sendbyoobis fs)}
iniL 5, *fs;
!
char o
ACK = SOCK =1;
send(a e sizeof(char) MSG_DOH):
swrite(s &l sizeol(ing);
while (IACK])
]
it oob()
char &
reev(SOCK Lo | MSG_O0OR):
ACK = 1;

=cpubie
main{argeargy)
ink ange:
char **argv;
l
while (1]
seympiberieibl;
aresdid &g, 1);
switch (¢ ) |
case BERLE :
I et data and syme Y/
recvheriel);
™ enable normal wride in oobi) */
di=
= L;
s = wad+ 1;
beer bpcapun o w )
£ dizable normal write in oobd() */
di=1;
swe(d, &cfs, sizeof(int ));
bvreak;
case CPUTIME :
1
]
1
aobd) |
char &
ink e
static char ack;
while frecvid de, ] MSG_COD=0)
srcad(d, &l sizecdiint));
sendid feaok, | MSG_OOBRY,
if (i ) remaemg

Eifefs=1%0{cfs==cfs )}

warite(d &efs szeaffing}

longmmpiberlejb,1;
)
berdecomn(mod w)
nt s
UG w;
{
<pTEparaLion
for(j=k=0; j<m; j++ ) |
for{i=k(n>i)
&& (elilli]==10% i++ )
dii=mn){
o,
lcfe==rds) |
s =0
di=1;
swrite{d, decfs, sizeof{in));
longimp{beriejb,1
i
continge;
¥
<ealoulations

Kl 3
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X 5

G =(x2 = 1)(uy + x)(2x?%y — 3x — v)

H =xy(x + 1)(uy + x)z(u - 2)2

G H
parallel 1(0.28)* -3 &l - 0(0) 2(0.02)* 1(0.33)
old 1(3.72)0(0) 2(2.45)1(0.28)
G2 H?
parallel 6(0.32)* -3 [E] - 5(5.32) 6(0.32)*5(2.58)
old 6(82.3)5(4.57) 6(31.5)5(2.33)
G+H G2+ H
parallel 1(3.82)* -15 [E] - 0(0) 2(1.38)*1(8.22)
old 1(130)0(0) 2(1095)1(7.82)

n(m) : deg(ged(f(x; b), f'(x; b))) = n (mF})
“fFX%(F. subZL Udlrdh 3 E TOERE (7))
-n[E] - : sub TXEAHNE




