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HtmlUnit/Selenium/Phantomds

( £ # http://blog.csdn.net/w305172521/article/details/74853089 )

TR0 45 ) T EL P 0 A T B ) TR B 285 0T
Tl BT HMDC A X 2006 8, VF 2 5 00 WY,
WL FAAERIEA . ST sia g SFEORM
L A5 A% 5 0 5l & G htpidf SR R A5 1Y
Document TG iz HAZ M . Mk, BT 5EbRlk 55
ok, (ETEHCE R Gy, B T
FRE N B Ajslagy, Bk, Ab—3C, BTk
feagins,, 434 HtmlUnit/Selenium/Phantom]Js —
KA siE Y5 1%,
—HtmlUnit

1) PN Rhinojsix) Y5 28 51 %,
SRR Z N A%

2) fRbTE R

3) fRHTIS/ICSS %

4) oY Sm

B R — 3K

— Selenium

1) Seleninum 1+ WebDriver = Selenium

2) FETARHIZERRNYERS , Fd TR Ya2s

3) 5 25| H AR B WebDriver, 1F i &
webdriverll) B2 2L

4) {ENCHUK &jsiE
- PhantomJs

1) #ids, B/ARER

2) aARMAIZEST, Wl ARG EHET

3) FETwebkitW%, PEREREIRGF

4) SEFRMHTA RS> DT

eV I AN G i

I BT SEEER, fERBRRAL 5T,
A PhantomIsfE AR S5 om i Y, BeAk, 733
A S R 55 v (B 9] - (T 5
B Mexample )

it

i Sk it H bRpATe9js3eiE, R @ 41T
18 H PhantomJS .

ZNGE

window -6 T

PhantomlJs.exe target.js param!

X B0 A Hitarget js o] 22 U0 F -]«

1 "use strict":

2 var page = require('webpage').create();

3 var system = require('system’');

4 if (system.args.length !== 2) {

) console.log('Usage: server.js <some port>');
6 phantom.exit(1);

7 )} else {

] var url = system.args[1];

9 page.open(url, function (status) {
10 console.log(page.content);
11 phantom.exit();

12 }
13 }i

TEJavafefep, i i P G T a4

Runtime runtime = Runtime.getRuntime();

Process p = runtime.exec("D:/phantomjs.exe target.js url);

InputStream is = p.getInputStream();

Buff der br = new Buffer

StringBuffer sb = new StringBuffer();

string tmp = “°;

while((tmp = br.readLine())!=null){
sb.append(tmp);

(new InputStr tis));

}
return sb.toString();

RITiEAR SR
PRUEZCREAR 55 @4 e Vi 11

nﬁ -
S @ B R e

SiINEE
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ENIB

LEBT Hecs EIFR48E NG, 113003; FTIF
EiG, ELedPIRMNA € XTCPi#ER:, W]
Vil i ip2H % 5 2470.0.0.0/0,  [w] B BN 9 A
[ {E
BRIESTR

1) BT Hexe X EIEE M E ( LinuxF-
HHE)

2) %i%—‘/\'server.jsf{#

3) w4 47i217Phantom]S server.jsEl ] JF /3
k%5

4) At 7N YE 25 5 java G 3R 28
httpigi >Rk, BUOI A0 N, url Ay http:/AEFER 55
axipHihl: S-S /http:// H E Lurl

T Mhbserverjs i, HIZE TR
() W i 1 B i 37 KB

server.js/ A% :

1 “use striet™;

2 var page = require( webpage’).create();

3 var server = require( webserver').create():
4 var systeam = require( system');

5 war host, port;

L]

7 Aif (system.args.length Q== 7) {

] console.log( Usage: server.is <some port>’):

9 phantom.exit(l);

10 } else {

11 port = system.args[1];

12 var listening = server.listea(port, function (request, response) {
13

14 console. log| “GOT NTTP REQUEST®);

15 console. log(J50N.stringlfy(request, null, 4));

16

n // wa set the headers here

18 response.statusCode = 200;

19 response.headers = ("Cache”: "no-cache”, "Content-Type®: "text/htal”
20 /f this is also posall

21 response.setBeader( “databee”, “databee”);

2 /! mow we write the body

23 // mote: the headers above will now be sent implictly

24 //response.write| "<htal><head><title>YES!</vitle></head>");
25 /] mote: writeBody can be called multiple times

6 // war url = "htep://www.baldu.com”;

n var url = request.url;

28 wrl = wrl.substring(l);//BR8Buri@N®E, B¥requestBIBEBTurl BN
Fi page.openjurl, function (status) {

30 if (status !== ‘guccess’) {

31 response.statusCode = 403;

a2 response.headers = |

1 Cache’1 ‘no-cache’,

M Content-Type': "text/htal’

1] b

36 response.write( FAIL");

1 response.close|);

38 console.log( ‘FAIL to load the address’);

M } else {

40 response.statusCode = 200

41 response.headers = {

42 Cache’: 'no-cache’,

41 ‘Content-Type' s 'text/html

a“ | H

45 //console.log|page.content)

46 response.write(page.content);

47 response.close();//response.close( ) REAMEEE, AWM
48 console.log( "Send success’'))

49 ¥

50 1 H

51

52 //response.close();

53 11

54 if (1listening) {

55 console.log(“could not create web server listening om port * + port)
56 phantom.exit();/ /L MAEphanton

57 }

58

)

P A A iR Java % s ] -

i URL url = new URL(finalUrl);//finaluUrlgtfdHgetifiRurl
2 HttpURLConnection conn = (HttpURLConnection)url.openConnect
3 InputStream is = null;

4 BufferedReader br = null;

5 if (conn.getResponseCode() == 200) {

6 ig = conn.getInputStream();

7 } else {

8 is = conn.getErrorStream();

9 }

10 br = new BufferedReader(new InputStreamReader(is));
11 String line = °";

12 StringBuilder sb = new StringBuilder();

13

14 while ((line = br.readLine()) != null) {

15 sb.append(line);

16 }

17 return sb.toString();

l%‘ g:lg':

TR, B, [ERRNT R =K]sE
ges|EEmy, & VR 2 S, LHAEALEHmMIUnit
Bl b, RIEWMANAEEL, js/cssia J¥h
RS Fhin) &

KB, EEE, REEHEETM Lk
WATRRE, JUHAE M EIHE 1 0 B demo
o & exampleiit B , (T4 R OLAY R B GS,
B AE S A I R B A BT 42 T, B AR
%, WREERNHKEH L,

Felk%, BITR., THEMF RN
B —AFBATT %, R SIS T,
HHMAHTR, Hom/riezdk, "2 TRAR
H S, e, FHEEReT 8 S5
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rRfTEE ML T {42
FATEEMZ— T fE . ik
& R LY T VO APIC, Fifi J5 28 45 CPUZR #h iy
LAPICHEfTALEE . LAPICHE A4 CPU, SRIGH
Pt REAREH N A ID T 740 H
REA S, WRBRIDLA IR RS, 2AE
TR 2 AT P, A0 VMM SE X
ARGy
(1) BRMELAPIC, FHEIMEE FHIRFAPIC
AR Ui ]
(2) ERMEREZE UL A it
APICHIE L

BRI ) local APICEF {7 e, 2l
2N | i local APICIHEFTILE . AIBAVMM
iz e S, BT B RS
W7 VMMAFFTTE, Hektlocal APICHEF TRR

(1) WEPTHRIA TP, AbFE X local APIC
S, (HIXFERRKERZ % EPT violation, JG%E
25 I NIF;

(2) F H Virtual-APICHL ], guestX} local
APIC 19 15 0] 3£ b5 b 5 % virtual-APIC 51 3 47 15
1),

i % B VMCSH ) Virtualize APIC accesses
TFEON, 2IFRHE R Hguestiil] APIC-
access pagellf , 2R & APIC-register virtualization
Y EiRE, SRUGEIX IR Vil 75K

(1) F=H4 APIC access VM EXIT, X #
APIC write VM EXIT

(2) ilidvirtual- APICHLE]

XHL, A THEMITIE— Fvirtual-APICHT 2.

APIC-access page#AVirtual APIC accesses

M Virtualize APIC accesses S, AbFR g2
J&3 H APIC-access page. I APIC-access page X}
WA PR local APICTUTHT , HHERAFAEVMCS
[ APIC-access address 41 . M |, CPURENZ
TERA I RPEXANTT, Xk, H % guest 4R
A i) local APIC, #231511] APIC-access page.
AR ML, 245 “ APIC-register virtualization” iz
BUCE, TN AL

1. % H: APIC access VM-exit, #% # APIC
write VM-exit EL{% 1)

2. Villvirtual- APIC pager A ( Futdifies )

virtual-APIC pagef& fIr 47 4 “use TPR
shadow” A 10}, 23 5] Avirtual-APIC page, E
sElocal APICHY S Ti T, H Mtk fRFF7EVMCS
{f)virtual-APIC address™4 1. ‘BEf#fF T {3 TPR
i, tiBllvirtual TPRZEESS. SEFR |, virtual-
APIC pagelty M — FI A 5t 2 X A 47 25 247 1 1L
b, XA VCPUKRBE 0% A A 6l i) TPR |
VEOL. VLDRAFFfFdr, HH TPRAfF &R 1F
{Evirtual-APIC pagef)80H & .

HE 2, APIC-access pagefll virtual-APIC page
ZIERAT AR RWE? SLEbR b —Fh A Y
KR, Mguestz=ik&tEvilm (FE, HAZ%E
Viln] ) APIC-access page Dl [}, Z5CFR Fijin)
vritual-APIC page U1 [ 1 &3k

TEREALHLIT ] APIC access pagelty :

(1) WSRZPET 0] 7 AT RERUE S F5 Y
offset{ii ¥, 2774 APIC-access VM-exit

( 2) 3% H guest-physicalJ5 3\ /i [n] APIC-
access page Ul W (1Y 4L o] offsetfir B , #SK A4
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APIC-access VM-exit
( 3) >k H physicalJj 3\ 1Ji 1] APIC-access
page, HIHEAAEAPIC-access VM-exit
XA ST i Bl kA
{5 BH APIC-access pageFllvirtual-APIC pageft) 1.
(e
iZAPIC-access page
TEM IS, Vi APIC-access pageltf,
#h4s = APIC-access VM-exit:
(1) “use TPR shadow™ A0
(2) ZRAPITAPIC-access page
(3) Vil it 3207
(4) V/iln) APIC-access pagel) 2l 1 & A 7E
e 5 APIC-access pageil F£H
(5) 21785 T local APICET 1745 i1
(15 1)
TERR RN Z MO, e, 2
R 4 APIC-register virtualizaionfyi i) 1% ¥ , Rk
AT
(1) MR APIC-register virtualization 40,
A SR 26 R HUTPR, L3 Mvirtual-APIC page
Rl S0 E %4 APIC-access VM-exit
(2) MR APIC-register virtualization A1,
TSR Vi ) ) A SRS E ) s &, IR AR
4] virtual-APIC pageH B9 24 ; 75 0 B304
APIC-access VM-exit
5APIC-access page
TEM RS, Ui APIC-access pageltf,
#L = APIC access VM-exit :
(1) *“use TPR shadow”™ A0
(2) Vil it 3207
(3) V/iln) APIC-access pagel) 2l 1 & A 7E
REALME S APIC-access pageil F£H
(4) 221785 T local APICET 1745 i1
(15 1a)
TERR FaR IR Z M S OL T, e, 2
2 5 APIC-register virtualizaionfll virtual-interrupt

deliveryZfJix ¥, KiHfTE N

(1) W APIC-register virtualizationFllvirtual-
interrupt deliverty#5 40, H524 R 2145 TPR
i, 2% AVTPRH! ( virtual-APIC page) , H
fto Ao B # 2 P24 APIC-access VM-exit

(2) 40 % APIC-register virtualization#y 0, {H
virtual-interrupt deliverty 471, ARALPEETPR . EOIL,
ICRE}, 225 Avirtual-APIC pageHH X v 4 J 481755
frasrh, HAbAE #2342 APIC-access VM-exit

(3) A APIC-register virtualization A 1,
W25 S0 B 22 0 RE LA A7 25 5 A virtual APIC,
HAt {378 P~ APIC-access VM-exit

HEGNZ—ANFEAE LR, EEA

X BRI A en 2 a , AbFRESA BT IR AR
b 1 Bl APIC-write emulation: R 4 virtual-
interrupt delivertyf) i ¥ , 74 APIC-write VM-
exit, H#*}local APICHEITIEILEATE (TPR,
EOI. Self-IPI%) .

M &

APICKEIUAL YIS 7, SEbn EAL AR BY 1 fs
PRy, RIECPURYRLE., WLIHEAIFVCPU
BB AF A ORAEAE AR TP . XA G
TRERUPLN 2 AL, IRHENS I VM-exit
B&A, I HARENS I LA VCPUPHAT ML I3 17
e, APERERA AT MY,

B i evaluationFidelivery

BUE, AT RE B VMM H il —4s
Wi I I% R AL T AT, JF HASER
AL RERUBLEY .

VMCSH 47— External-interrupt exiting{i; .
VXML E R I, IR CPUAL F non-rootfi
X, IBAPTAH PR 2= VM-exit;  HIRICE
70, WETA b R 2 B A 45 AU BE AT Ak
M, XTFERAMRAR 2N, Bl —NO T 5h
TR b 22 i VM-exit, 3 HFERE UL Z A0
SEIR B EAAL ( VM-entry ) B, 75 B0 Hr A0



evaluation ( 4 W J& 75 47 v Wy 22 22 45 iz S A
) Midelivery CHBiZz23IDTALIE )

TEXILAMELL T, 251K kil evaluation
HMidelivery:

(1) TPREEUL . EOLEIAL . Self-IPIE
itk

(2) FEVM-entryfAERS 51 % .

(3) fEFIH “post-interrupt processing” #/L
AR AN T 51 % .

HTE N, AR VMM TS AVMCS
X SRR SE B, S se s, it
EEHORIE R RE R, SkaotrhloE S IER. 7
HHEANZ G, ALEER 258 ievaluationflldelivery
BT (A 55— Eposted interruptihF )

HB ZevalutaionZ R 418 {12 K H W — A~ k420
Hp 2 75 W 1% pendingg 7 AbFR SR 1 SR 8 e AU
TP SEZR A T AN, HATERVI[T4IKT
VPPR[7:410} , AbFREEA 22 20 21— IR R 400 v by
pending, Fifl J5 Ab PR A ELAG A5 R 400 W 7 B
PFILZE, HAAHPHLIER Iz, 23ilid guest-IDT
Kttt rdeliverfifT.

{EevaluationZ 5, KL I3k 23 i i guest-
IDT j#f7delivery. iXHfZbFRERIG 25 B fvirtual-
APICHIRZS, BLIEVIRR, VISR, RVI, SVER
&5, BHE TSR R b e &S, Wi
guest-IDTFEEH T deliverfiif 7.

posted interruptsh 32

ATEFA HA2E) 17, ANBH b 2,
VM-exiti] FFf. posted interruptih#, RE6S B HAE
I EAFguest 2%, AT 24 VM-exit,

fEzt s 1 posted interruptithb ¥, AR A0 FE
X AR A A B AN ] T

(1) —REH8LF . 40 Rexternal-interrupt
exiting A1, AR SN =4 VM-exit; I E
$Z il it guest IDTFALHE

(2) FEposted interrupth/ L T+, HISRAERESAIC

BRSNS R ERE SCAY ) S,
AP VM-exit, T2 PIRApending b3

B 20X A A=A VM -exit B9 1 F2 A2 ] & A4
e ?

VMM Z:7Eposted-interrupt notification vector
i B A0 85, — Hlocal APICHER ]V
B ANEH T, AR 28t 238 FguestifEf 7 post-interrupt
AbH i posted interruptfifi B 47 P9 B PIR & >R 51
% 225 i B VIRR ( virtual-APICTH f) 55 — 4~
M), TERGHT R WNER P, RGO X
AN MRS 8 i SR 3 vb 4 v BT i SR 2 1 T evaluation
Fidelivery.

posted-interrupt i virtual-APIC page

virtual-intermupt
‘ '—” YIRR r—’[ SR delivery J
FIR m— o
pending

117 201 SR 7 e T 1) 5 AN 5 T i 64 1)
8, IBAMRIRS A VM-exit, AbFREFREINE
HITAE R, S VMCSHI S BORIEA T .

N &

o LES], b e, EhiE
PR A T AR Y . BEPRAY R, TR
A T FEARERMEAIFES . FRAIHANE, VM-exit
ToRE 225 EAUMLHY PERE W IR ARG, Th1 b i
PRYE, XA ERA T RE R R VM-exit, BT LA
intelf) TAE, —EH &I T 2> VM-exitil) &
A, 1RTHERWLEPERE . IR B

R B AR A E A — AR, Rig
IOy, BCE RN, #REat.

Ps: (AbFRIRERMEEAR ) XA B,
AR

With APIC-V With Posted Interrupts
w2 famil {ES v4 family)
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| ] [ ] ]
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SRBHFR B TEOR S BT 51, 2E R
Hoalmab ik g, BE MR IR RAR
AR BHE BB, HE WP RGBS
FAERE VL, WEalIEEEIREE, #
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. EREHIORASINT &1L

R L, WBiEsRE PR
FORGHEE, 5 TFROEDRE RN
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JERGL . A KA T RSB
B 2 REBLAR .

AR B AR/ B ER T E
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VET R (HE#E20E LR 70 9% Bh TAER 2T
M) Wi, A A RRER W H U
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B 22 IR Y, RARDLEE G107 & J v ik
FEfRpe i BEn 8, Bl , HRFME R
FRE X201 64F TR TAEBEAT T 45, R T

AR BT

ES

{5 R HR201 74 TAE TR 2t fee, LRI TR
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2030 REAEE R L) et

MRAEFHE R TAERRE MR, 202 {73
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FEAVTIRIR AR, PESE T R AR IF S AR
. BERHBR, EREVUOGRELS. &
BOME, 52ERESH. FHE T EPRHEIKR
TR GRS RGEHE AR E N LR = AR
DUR IR IEAE BCRR b, = 3RE) AL . WL

KEFEREH I P RO IR 55 REOR
5 RGEE W E A LR =B T35 K
HPREERE .

FUMBE AP RS 134,
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20174F8 H3H ESH, SLHR=E20174F- 204
ZfEEHIF, AFRU, A BihAEEN
H260R NS . HERZE2004FRLES, &
WESEHERTF R, SFERS T,

KT 250 = FAR S £ 4%,
HE AR E M T EEE, Bl SL50 5= 0
RIEDIFE, T ERmENREAREI . RE,
ZREE, RENERZREZ K FNFHEE
FUAZ L B o P e R i n B2 W ) 432 2 Sl A
T/} “Optimizing Job Performance within and
across Datacenters” . “ WolfGraph: Minimizing
the graph pre-processing time on GPU” [ K 24§
AR o

TFReaa . SER = A& AL (S i
WRUAE TR J7 1) BTHERF oCdi . VT 2042
fE T8 XY+ KRB JFE a{E6EE
Ber BRT B9k, R R T
“BEHEREWR: R—G88FT Bk
B, AR ERAE TR R R EEOR
WEE” B9, RIRBEZE T iR
ATHEA A" Wi . ZhE, SUERHA KR
B R AR H AR, L
T AR IR RS, AT T
AGLHIR o

PRI AR, VAR, R
Hpy e | FEMEAREIF FIARTTHE .
4 B 25 T 1) B FHUE & S wil i 32t T 1)

ES

B, MR TARS T 7485, HAl it
XA WF A A CAE IR 1 % o Y R WA
W JEERANTIZ AR R AR, S A
BE— R TR e A AR E A A T
it R, B A ETEE LAEREREIL T RIFa S e
bii 8

SHSH, F#ESssatdtAEniiCm T &
H B9 SR S P RN SUE AR,
BBV O MN S S LA —— 2RI
TEXMEW. Kl 78
g, A T EB0N TAEZ UGN B TE i
WA AT

ARUAESZH, SHIH2H B TERE
BHF R et it &, LR ELEEISMN. &
b, SREEIFICHR T A ALK )R EE
FPAR I EUCERRHIF Y R, ik, FEX,
“EIE S TR E A RHb b, SRR SR
MTEEZBBRABERF T |, IR R
THe, AATERE.
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What Makes a Link Successful
on Wikipedia?

X % HEF

“What Makes a Link Successful on Wikipedia?”

e FALEE PRI 22 ICWWW 1753 i — 5
E . HARWeb EAFAE R BB SO, HH
AR 2T . BT RS, X
FOR R UL B 4Rk B R BT T, L
T R R B IS . SRR ROR A
BT H g Fx SaAT A, R XL BLRE it
RS RN B

RGO T EEHE AN AR W] 5
W AR R IR AT REBE . i 20 BT R B P (R B A
ol Jia) ] 45 S BY) B, T SORILRE o B B2
SRR Gy ik, AT R T A ) B
PR EVRH P T AR, —prs
IRFHR G YL IZ 0 R H B BEALELRY , P4t
SCENG XA A MRS, k)
MR ARG s [WIRHER R B 45 e/ AL
{H&CE T PageRank Hiik , SR .

SR BT BRI AE R BE R A TR R Y
S, BT T =FOARFEIRHIEZS T . IZRAFAE,
W SCHUVERFAE . PLOWERFIE . A IERA S — ik
P rp I DTV H bR DT A FE2ERE AR 45 b
o, N, | PageRank, k-core
S W SOMAREFAE 5 3 — g f2 vh I 0T mi A1 H bR
DU AARIRRRE . SR 7 SORAR LR RS
AR, L 3 i ) ST 2 P 44 3 ) ef-id A ]
S (A RO P 4 A R SR A I 2R DL R
SCASAHALRE , WA DT TS - 8] Y SCASAR {LUEE e 4]
Jo7 o) B AR GZAR L RE R E 5 [l B MR A1 73 e 25 5
SURIA HPRITRI 2SR, R RZHR T —4
FRIAHER 73 o 55 = RPUVERFIESS H bR 0T T

) B RO 5% O TR A (L AR AE , SCEOKS DT 4)
AOAERGY , FAGHERE R — KB LB A A%
EEFERI PR IE(EL

Feature # Links # Transitions M 'rl'\i:\_nn.

per Link

trg_degree < srcdegree 462,147 3,944,747 8.54
trg-degree > src.degree 566,557 2,741,834 4.84
trg_in degree < src_in degree 412,653 3,831,100 9.28
trg-indegree 2> src_indegree 616,051 2,855,481 4.64
trg_out_degree < src_out_degree 545,980 3,912,604 TAT
trg out_degree > src_out_degree | 482,724 2,773,977 5.75
trg_kcore < src_kcore 283,668 3,477,828 12.26
tig heoes > urc koore 745,036 3,208,753 4.31
trg_page_ran k < sre_page rank 414,124 3,833,506 9.26
trg_page_rank > src_page rank 614,580 2,852,985 4.64
text_sim > median of article 511,871 4,335,445 8.47
text_sim < median of article 516,833 2,351,136 4.55
topicsim > median of article 392,955 3,246,766 8.26
topicsim < median of article 635,749 3,439,815 541
position = lead 93,546 3,480,342 36.61 |
position = body 373,407 3,442,017 9.22

64,320 034,766 14.53

309,087 2,507,251 8.11

502,079 099,498 0.2
position = infobox 50,672 655,724 10.99
screencoord: left third 211,549 2,358,809 11.15
sereensccoord: middle third 201,260 1,422,183 4.88
sereen s _coord: right third 525,847 2,905,499 5.53
screency—coord: top half 221,980 3,991,912 17.98
screen_y_coord: bottom half 174,500 998,287 5.72
sereen_y_coord: seroll needed 632,176 1,606,382 2.68
Overall 1,028,704 6,686,581 6.5

B —: #hd Mgt R

W, SR ECHE AT MR VESE IF, S S

“mixed-effects hurdle models” /347, [E—F
TR TEGE TR BOR T A EERERAE
B RERREL, BERRn) R IRE, LIS
FER PR FAR IR . 25 R0 i 1] 2% J i i
BEE, SRR L R RB SRR T A
KIS R R AR 2 R . B T ROR
RS e S ) 2 AT [ B Y e s W i e £ O
FHmIFEE R
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Binomial Model
Feature Transforma tion | Fixed effect LRT Pr{>Chi)
trg degree scale -0.0704 9441 < 1.0 e300 ***
trgin_degree scal -0.2025 0456 < 1.0 e300 ***
: scal -0.6425 1052 < 1.0 e300 ***
scal -0.4873 W70 < 1.0 e-300 ***
scale -8.8103 09384 < 1.0e-300 ***
scale 02044 617 3.4 e-136 ***
scale 0.2052 482 8.6 e-107 ***
nonse 1.9682 G146 < 1.0 e300 ***
1111111 0.2351 03 5.0 22 ***
nonse 1.106 T30 0.4 ¢-1G3 ***
JJJJJJJ 00,3631 21 1.4 e-52 ***
ot -0,1955 25 7.2 o-07 ***
JJJJJJJ -6.3237 9226 < 1.0 300 ***
seale -0.2974 1081 4.4 o237 ***
scale -1.258 10588 < 1.0 e-300 ***

B =. Mixed-effects hurdle modelid 445 £

SRR T g I N R, Ak
111125 FE T R X e 2 SR 5 B BAT B ik
YRR Chtk, SCERFIT T i SRR
FEFRIFIE Y o0 . SCREIEE T — B S /R BER B
RS, R T IZ N TR P AT
Ao BHE, SCEASREIEH 0 AT i Y
ZiRAE b, RIS B DI Ui £
o e Mg R E DU AR AL
KRB PR T A e s, TR
UF AR DU AR AT, 1/ 1 H /R ] RBERL
BWETEE; SEARIEBA LR, d
[B) P2 50 UE 1 520 S R D) A o B B PR 1
LI R ME =FR, FEA E AR BAUE K
DEZMR T, IONASIE] P 0 Y e e i 5 A
il AL i) Y B i AH Ll A5 3 6 DL 307 [A] 42 24 1E
B, R E R PERERI S RS, K
HRE S LR I AR IE B R R AL RS SRt

#=a  Leorervisnalvtext_sum
kcore+vismal

et visual Tt fext_sim

ot text_sim+keore St baselne

—a kcore

* text_simrvisual

1e§

Bayes factor

0 107 100 1007 10° 10° 10 10° 10
Hypothesis weighting factor &

B=. Nerirl-F4R%

Damping factor a/Hypothesis M | 0.80 0.85 0.90

baseline 0.421 | 0428 | 0.436
keore 0.434 | 0.440 | 0.447
visual 0.507 | 0.516 | 0.526
text_sim 0.400 | 0.407 | 0.415

text_sim-+kcore 0407 | 0.412 | 0417
text_sim-+visual 0.489 | 0.500 | 0.513
kecore+visual 0.530 | 0.538 | 0.545
keore+visual+text_sim 0.494 | 0.505 | 0.517

9. PageRank ik afrb b ss R

[, SCEESEH T ALY PageRank &%,
I 5 MEERNE) Ui [n)4E5E B RCREECE R IR IR
EHRETRIE . (L5 0 PageRank &l i fi i B2
2 SRS AR AR BB S A Y
SRR Z A2 e H P Y A 25 R, AR
TEAN RV PRI, T 1 S22 A AN ] (A
i TEARIBFEERFE A2 T, SCEE
P PageRank & i: H 5L Bk AT xg b, L5
ZER (Y ) Wor: XHAESRE:, BT
FROE R BEASRAE 2402 Y DAL PageRank %15 3
B 25 SR T 4 S B B v B 4 R R S E D )
.

EOMEFE TS T IR S “Mixed-
effects hurdle model” W78 FEFE TR AT RE 00 520 [A]
F®, R4 E R R PEon Yo dEs B R R
PLE B IAZ DT . 15 SCRIBY TR, DL T [ B
FEAE 5 U 1T B IO Bl A2 U L T . AR AR X Ll gh
i, SRR S R A 3 DI F
Hr, P8 7 SR RIS, M,
SCELL R ) 4% 1Y) 32 VR T AL A S 7 i) W e B
Kl i PageRank ik, #5431 PageRankf{E X b R
AR E R AT 5 SE PR SRS 45 2R

= %
2016 A7 A

AR € RAAESHT
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Version Traveler: Fast and Memory-Efficient
Version Switching in Graph
Processing Systems

HEAR EF

“ Version Traveler: Fast and Memory-
Efficient Version Switching in Graph Processing
Systems” JEHEITEAHLEPRIIZ 21 ATC 20165%
B — R 3CRE . ARSCHE & UL B BLAT [ Ab T 2R
GEAEAL P 22 R A (2] 0 3o b AR D148 B ) 0
WAETFEAR K, XX — B T —Fr iy
P2 d o B 4 4, o] LD HBAEAS [l i AR (1
Pl il 2 8] BEAT DI . FEMCIERE b, ASCEH
SEBL T AT 1) 2 WA B Y [ A B R &5 Version
Traveler, SEHxE, HSEEMNEAAE RS M
Ft., Version TravelerSEHL T 5t 22 2335 1) b B 5 i
$egt, i HFEAR T PIAFRI A .

Rl I ) B HEFS ,  REER A REAE A W
AR . fFacebook 22 4% 1K, B —AHTH]
Fr, BT H P 2 18] 56 2R B9 38 A ER
R R0 50T, Rty AL R 5
A AR E AR R R, R B R AN
f)1oad-compute ML, WA —@)FR, HIRE
ACFHTRR A E B i, S BT I A 77 H
Pr, H RO E R N Frb . BLAPEERM,
P B i R B AL BB AR, 2% o R SR Ta)
1117 2 Wi A [ A T R v X AN I 13 HOGRT i A 1Y)
Pel B R 1 B 257 AR R B IR ) TR, 520 1
FEEA R, AR —SREGHEH, TLIH
deltafF il A [N A Pl 2 1) i) 22 5305 6L, FE DI
AR AS B Pl A B, 3 2 BT R AR H bihi
AR Z la) fdeltask T 5 H bRhRAS, G 1T A

EHGH BB e PR, A —b)FR .

@ Load ® Load
graph graph
Warm Loop I
Integrate
Compute graph/delta —> Compute

H—: $mABLETRE

PUAT I AR I R 48 K % R H CSRAB ALK AT
A, mE R, A AR R T SR
HELLAF I AEneighbor array™t, X FELE AL RS
P b SR JE YT S I R S N A U ),
BUsE EEfR bR, SR, 7ECSREEAY | k17 %
B ST IR R . 24T RTRI3 2 )
A — SR RN, BT AR
neighbor array #1511 R Y 410 15 s B o ¥,
MNOLEZ R T A B G e —0L, FP2AT
WRARHITFRS, TR SRR E T Ry, X
FhOF RS K . B LLE L deltadfi 5 H FRARAR ()
JTEAECSREERI ARG H

B =: CSRAfEHA

neighbor arcay neighbor array
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’35 AR AL AN

|60 HEF se

AL T — Pl E S Ay, SC
LY S A B A A bR R A U5 9 H
bR, WE=FR.

Delta Cache
b it 31 bits 300
Vertex Delta Array
Pau\te Li—_,tl il I:l
; 1 010 h ] 3 |
Naylbo e d "“-,H‘
METYTIN

B=. VITE AR

Version Travelerf® 4~ [d] it 4% 2 8] i) 25 54,
FAENTE . B—A SR FE T A SRy i
fig, SR XA M AEpointer array B X} ) delta
SR Ja 48 3 Ja AY B 7 7E delta
cacheHt . TEFT EARAVHGATIHE, #AECSR
PRI pointer array B 17 25 4 B (Y offset, 350
A, E = E AT LI, A
EARAH T R IA3ANBETT A, A0, 2,
35

indicatorfi ,

X EAE VIR R A B s, HT SRR
SEHITIER A E RN, FrD UGS R, (HE
— N RTIEHEZRIVER, BEH—K, X1
HIRTAT SR I 1 R A5 ST S — i, PPN
AR AN . A CHEdelta cachefF il neighborsfi)
ARl T 2l AR E, A
A SR Ja 17 s R RS R, A HIRROAS B9 ] —
A AT DA B AR F T i 8l FRAR T ] — A
SRR BRI IR, IRRHIFEAR TN
I TFES

8 ) 2
6 0O time b
E memory 15
4 11
2 05
0 et - et 0

pow('rgmph pﬂwi‘l’gh! ph vt
with cache

B Lpowergraphaf it

time (s)

memory (GB)

& P4 & 7R T VT powergraphf Xt kb, 4>
S Ak B s ) R0 PN A o AN 5 T #EAT T E
. Powergraph i B FHACE , ral2: 1) &
R R EEORT B B . 2) BRI A Y [
fii e cache#E N . W] LLE H S BB A R4
) E ER s N A7 s, powergraph ) b 34 5[]
RAE, ARmENE S HE+2 K, XFh7TE
F ) A B IR A bR . 5 59— FhACE A
o, VTSEBL T 2350 AL B FER 42 T, 5 48
TRMECE AN, VTOUE H T H 5% N, B
V)il Version Traveleriiid Ascache i 7755, ik
B 7 51E 5 E AL R S cache T 5 WU A B AH I
HRR

S AR R RS
A [ ik B e Rl AS DI A A i), it 1
— PP EE T CSREL R A BT Y EI B R (R it 44 . FF
LB —ANFT ) 2 A B Ak PR 4 Version
Traveler, FIHEPHINAE, LB T HRER AN
KA E 8 DI FAL B . 5 powergraph#H L, Ak
MBS TE 1234

20168 LT 5 &
M. Bitd
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Developing the Graph-based Methods
for Optimizing Job Scheduling
on Multicore Computers

WEN: ARRA  BIHT

REEHAF
Bt [E: 20174E4820R
2 8. 4G

AR A28 1 VRl R BE R ARl A B
ferp, RHEEZZITEIL EAEZE, M5
WIS BT TAENR, 2 i 7 BLH TARLE
BRI TT ZPHIAE, RIasIHFFN4
TERTEBTELREEETE, ZEE
GO EY IR BT, g T —
ZRINMIPACTT 2RISR I e

i LR S NEEE, RN A

TRTEEEE 3, R 7 20108
B fEATHIE R, SEERE 0 I A ] A S e
A RVE AL | PR SRR 5 PRk
1 AR . ISR AR S5 7 T 4 o) A T 1 TR
NN, FIFARREZ, MEHFA T 5250
0 sy

B2y, 4, JEERAET LRI
2, WRRT CEHETN o s EikRe
HE. o= R, 7EIPDS .
JPDC, JCSS% [ bz AR A FIHIIPDPS . ICPP,
ICSOCH [ iy 27 AR 23 i I (] 21 IPDPS, ICPP,
ICSOCFF) LRI LORM . IBNIFEA A Z R
[E BRI Pl g B ol & R R 22, RN AT
[ PR R 22 A2l B R 2 LT

Memory Centric Optimization:
Keep the memory hierarchy
but nothing else

WEAN: B B
EEFMEFETIRE

i [El: 20174E6H28H

2 OH:E W

PR & B B SRR At
REX A SR A S0 . P S B
WA LEf ) O T P RE A /T BB S
B bi)a, gttt e
A2, 21 C-AMAT ( Concurrent-Average Memory

Access Time ) 18, IZBIRUHL GRS n]
[ B At U ) B iR E R & . Bifife LA
T AR R, HE T R
RN ZYEREIUIEL 2 o s, 455 C-AMAT
B IHT2E S MRS, TANAE RGTTERE.

IEFZNIRENBEE, AR
T —HIFE RS ERE AL I R, AT
S LIS IIAHTEPER IS, 51 AN,
TEAR PR IMIRTYT , PMEEER S Al bk
B E T S T TR 2SR S iie, [
FAVBEKZ, MEMFA T 8 28
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Optimizing MapReduce Framework
through Joint Scheduling of
Overlapping Phases

wEN: R K Hig
EEXEXE
Bt 18: 201747H17H

7 E. R %

SINFAZAEAR S BT ey i 35
&R fEMapReducefEZE , DLk 3 i KR
FE R 1) TAEEE B bR, RREIZE BN
B35 BHMapReduce flE 22 o Map Fllshufflefir B 43 71l
J& T CPURERI MO AR, v LU k5 4
JEHATPATE AP B LA AP TR . SR
i, Hrp APk 7E T MapHishuffle i BEAETE
BRHSC R . A, SRARBUZNA T “perfect
pair” BYBEE, ERH T 7EEEE/R T LL5E 4 50 i
i 2 “perfect pair” PEBTAY SRR, il
HIVIRERR R THATRT LATE K, “perfect pair” (1)
AR . FEMEER b, $e i TECS MR
WHE: BIrAIES o h— 2 EmaNda, 2R
BANHNR KRN TEREEZ TR, RIGTEH
WAL S A TEC T . BefE, RANBUZ L
ORI IIE 7 1% 8 R SR o ol A TR R -

RNBAZ NS s HE . WA,
RARM N M558, BRI 1 ]
MR GRS . TR PEAY SR ) IR
FNFAFZ G 2B RIS A EE SR | RHE
T AT T IR R S e, A
gt T A T %

RINBAZBULRE Rl S5 (EESb
FITHE) . MR FAE, Laura H. Carnell
EBSZ. WEREPEER e RWE T, R
Florida Atlantic K “# 7 Hi #$% . 57N AEIEEE
2t [EEE A EE AR Z 512 (TCDP) F
J#% . AEIEEE Transactions on Service Computing
FJournal of Paralleland Distributed Computing %
(5] 2 R T R S O B E IR iy 2 22 B i X e
K%, mitEMIZRATTE . MR
U4 RNHIZMARITIEEE MASS 2006, IEEE
IPDPS 2008, IEEE ICDCS2013 ., ACM MobiHoc
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