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1 AIE (Preface)

AL E A FNIR ARG ORI R AR, DURAEF A NAEWE R TAEh AR ) — LS
WA, SCEWRE T — R SCSEER-, Mg TR SCSEREEARNR, JFEH C kR E
MBI, RN ERE T WSCE ARSI . AR SO FirA B P A S AR 2 AR DI AR AT ST R R A 4
L. VBT ZOR B TEE CRRIISCE, ARSI U TS — L/ AR & .

ARG BEAE R EAL R bR B3 B R IA TR S X AR SRR Research
Paper 8% Regular Paper; KE—MN 8-14 71, (THIE RS, BEEXEHR. LA MEIR3E,
EENg S, B, demoi IATEAR S B Tu 2 A -

ASCAE N KA Thttp: / /www.littlewaterdrop.com M3l I, A LFFERFZIIMLE. W
UlIE R AL G 2 I pd itk SO N . BEASIELE T, ik, JIRER L. AmhTEE
AKFEIR, SCRAERH IR BReE R AL, MBI HEAFIRIE. ACHrE AR E MRS
S FEAZ M sl M pdf A RS2y SR . S R A SCA AT A L, T 5 3RATIC &R . PRty

support@littlewaterdrop.com.

ARICE TAEE KERO ML, FFZRAURY, E2158.

1.1 HARFERLX?

FETHIRN A FNLE AR SR/, 56 T — TR SCARAE A6 B RIS T 7 5 Bl T L S
Gikt o ARPTRIFR, MO FURE — IR AR TAF . — TSR A AR AL 75 2 2 A4 BTN R 2 I [R] A 8]
Wiy O SRR B5mEAE. XEiEFE N BT RE A TS, AT et A T A FRAC. R4,
AATIAE P A2 07 iR AT A R JE A e ?

MBI TAERE B A 54687 HRE, W SCRMATA BRI —MEZE T —/Riksd
TN RS — R FIRTSF ISR DL R A5 . X RN 50 e 9 AR 7N A 58, 5835,
PASCR o 3K 6 BN 22 56 PR 482 AT RE A2 MINIE BRI B3 A7 TR 5 N 01, AT e 2 4E
B TAERI L K. A TR A RS SRR RETR, — 0 QR0 T Z0K & 07 R B
TENEREE. REFEREHE (EART) B H K (Motivation), 5% (Survey), #5777
% (Method), LR (Result), PAEAKHFTHI (Future Plan)% .

77, MNRSCIINE BB, — RIS 7S DR e B (Hypothesis), LA
JAGE ] — L1 B B SR 25 ROR ST A M AR B AR — R B SR A TT 18 ST i
IR FERAL,  BE R A BT )3 (O AN B e T T 5t BRI AP (R S I 2 RAAT T Ak, DAY
L RN AN T T, It D X I 7t . X BT i ih e w] s, HARRITA 51
(1) B FIXAEAERS (20 SR oW MBS ANHE T HAb S 37 5t (3) #E—
B SEE XA R AMBRBE, A S iE AT 2
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1.2

b,

BETR LRI SR, RSO E RIS AR LT IS B E AR R R -

- HEEEGE R (Tmpact),  BIZ IR SCTHE FCI i f2 S AE 3 2L, AR SRIIE L TAE LN

{(RlibeRrp SRR T WNILE AR

FAE B M PE (Novelty) o fEIZIBSCH, REIRM VRIS RS/ 7%, XSS/ &
G/ TR RAR B S E A B 8, 2B .

HARURIE (Depth)o 4HE 1 — NEARKIWE TS, 32T R A U2 i R IX N 5 i)
RRFRIHESE o B R, AR i R A M PR A AT IR T A e I A A PR TR e .
SR AT DU P ] S (R A AR O, AR A e BE (R B TR R e s PO L E . {HAE,
U SR A i RRIC A (a7 B T s, T — R B SO 1B CRRR %) MBS TR ARt
W, A, WO 8 SR B R R

RHGFTINERA ML (Effectiveness) o XA2XTH H B R S0/ JEAR —FloE ERKRAE. W
RGE/TTERE ARG 25 W B BUIR I 5, X ANB RS/ 7 52 AR EAHE K. (BT
PRI FUR SO, W]l E P R AR 7 M e T A D

AXHIBEH

TR SCSARR T AT 2R 2 #E, (E R T T b B R4 VAR S 22 00 A5 1 1) B R
M HAR M. R S AMUAGRAE N — BRI R SR S84, EIR SRS AL 5T

BHERAE I, A ERen LR R USHEEE,

©
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2 ITEHILI L (Structure of Research Papers in Computer

Science)

— R EN S AT SO K NS 14TUAZE (RAHAEN), AFST-1/iF. el
AT S HERR, A S R XU R a0 — MRS BRSO KB FR 1] (8-12T1), SRTMA LeliFl
KERRS] (12-14T0), L&A KRR .

RTS8 SCALRE 7 T R R IB A B (M AN, i ELRE T B R B 48 S (1 fik 4%
PARCEE fie XA AN ? B SRARMI L, SO HBOYE E RIHESE, BN [ % B B 73 A
RN -

ERZHEAENT, — R SCH LN H e AR (Title), £ %1% (Author List), % (Abstract),
I RRHE - (Category and Keywords), ME& (Introduction), #HICHT 7T (Related Work), 1it55K
I (Design and Implementation), 3£ (Experimental Validation), 4% (Conclusion), Z(#f(Acknowledgement),
22 SR (Bibliography) . A IR SCERTRER & AR AT A2 : 15 R AR (Preliminaries), A5
H M (Model and Concept), Z7#7(Analysis), Fff5%(Appendix)FI{E# fii /i-(Biography). L Fi&—
TR ALY

2.1 #HREEF{EEFIF (Title and Author List)

Vo SC IR A A 5 2 1 6 1 A 5 L 78 20 Hb 38 1% 08 SCRTIIE 98 1) 1 A DA R A% 00 JEAR . A AN 3
K, —RAN—ATEEMAT. bR g — A0 EiE — NS, i HAE E ANz A4, B
JITRIE S0 0 ) AR B BT 7. B, AR QTR IR SOhR R B A A T 12O TR S i)
72 “Skyline Query Processing”, T4 H BIH7 7715 RI% O B A2 “MBR-Oriented”

A5 HE Ji Zhang, Wenlu Wang, Xunfei Jiang, Wei-Shinn Ku, and Hua Lu. An MBR-Oriented Approach for Efficient
Skyline Query Processing. In Proceedings of the 35th IEEE International Conference on Data Engineering (ICDE), Macau

SAR, China, 2019.

WICHIEE B2 H AR ST AR AR RSN B 44, Ple A A 5, LR il
WSS TTEREE (EAR T REFTHANE, SOt SRS/ 7k /5, 595
Jiti, SCREEGE S S, RftBoE R, LR BTE R,

— e BT ST R AR SCE IR bk £ — AL AR il tHAE 3 (corresponding author). Y,
VO W e — A EF AR B AEE . EIRIEE T T 12 51205 SCRAH SRR ) . X 28 i) it
OO RN TR B, HIESCE MR, U ALAE R N S TR
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2.2 4% (Abstract)

MERERFRXH MR, HEEEA ST, MENEE IR b S IEE NN E. fla,
A7 22 ] B D L 0 e SR T 1 P E A, TR R VA R R, DL S BRI R T
Rk SRS R hh, IERPROS S TS N EER I, V2 3 s A AN 2
FOTAG B, B A RO 7R SCII N 7R, aERALEAE, DI IR SCOTHR I KN

PLR BN 7 R 3 ok B T E 8 20164E & % TIEEE TPDSHIE X A20154E £ % T ACM TOSH]
W3 XP RSO ER RGN, RBZXRDH, RarER TR FEETTER. BT REUER,
B A SN BTSN ER T . SCEE R EE ARG 3R (B A 3R AT . T T FRATT DAIX 4 7% ik
BB E A TR E R S E T, CAAEFR SIER % &, 57 B A A s Sk i LA
FIRSRERE A TR S, DMETI#E X

#—5|HH Ji Zhang, Xunfei Jiang, Wei-Shinn Ku, and Xiao Qin. Efficient parallel skyline evaluation using MapReduce.
IEEE Transactions on Parallel and Distributed Systems (TPDS), Volume 27, Issue 7, pp. 1996-2009, 2016. fi—[#4§% & 3 Af

TEMLE https://ieeexplore.ieee.org/document /7219441 &b #HFREL.

B —5H Ji Zhang, Xunfei Jiang, Xiao Qin, Wei-Shinn Ku, and Mohammed I. Alghamdi. Frog: A Framework for
Context-Based File Systems. ACM Transactions on Storage (TOS), Volume 11, Issue 3, 2015. {5 = (¥4 % & SC ] 76 W ik

https://dl.acm.org/citation.cfm?id=2720022 Ak 53RN

£l —:

@ This research develops an advanced ...

@ Unlike existing parallel skyline approaches ...
@ In particular, we apply filtering techniques ...
@ In the second phase, local ...

® To improve the parallel ...

® The aggressive partition-aware ...

@ Recognizing the lack of studies ...

® The presort process ...

@ Our experimental results show ...

MR XRRATREKERRE, of). O-QFERIIZE W H A2 4, 3-8f)i
B REZR SO BAR AR R, IR EE RGO AT EX NI RS, B ARG T4,
ARG T A Tt o) E IR AR AR . LR MRE T -

F)O: R, ARSI 7 Skyline Query W] A — i %, K A2 3£ T MapReduceff)
MEZE . FEXAMEZER, AT T — A0, TR B HAT ik, fEIXA)EY, Skyline
Query, MapReduce, Two-PhaseiX JLANCHERIR 2, 124 S ocsin .
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HQ: FRidZ L EAH B2 AL, Skyline Query P78 R A1 3 T MapReduceHE 42 FIHHF 78 % R
EEZ, ({2, CRERIREASE BT BEEM AR — A I#17Skyline Query bR HiB ST
R T2 R, KRl g, MRS S ROy — M. BT, 5iZ9Us R R R
WICH RS, SRR X BIAE T AR R RO, Mt seio 74 mtith. 8585 —a),
XL SRR TR SO T R A — AN KB T, JF BB I A G 8] AT, =AM
B R=EAPREBIERy, BEiduE, I

H)O-@: 1HE—%, in particular, particularlyB{# specifically#BH T 37~ 5 K 2 A B Ak
TR (R BT, ORI T B S, R A A 1 i e R AN DA AR R R 4y
BRI 7. TR E REIRE R M EIRE, 575 LB T A SR AR . FOMR 12 P B TAE
IR, B E AR B R 7 R AT A S o K s A8, A— N2 RN E iR J I
HEER . XBEPATTLUE R, Q-@f)1 N SLPR EIEXT R EO-QH) L H O E B (AN B =4
B BIIXE, #EMapReduce TAE SR8 NANZH AR T — M REHINR, FONE—
B BORI 25 — B B2 — M A i MapReduce v 5 N 47 5

HE-@:AETR T EOV MR BT 2 JE, G-I AR IR T IR SRR 2 Ak BESR 1
A7 A R MapReduce R 5, B4, IXTUHEFERIAE RO2 AT AE? 6-0R)45H 13—
B T H BB BRI > B SR B BT I, Ik, ARSCER I T B partition-
awaref i JETT % XA THER R E IR BRI SRR D B8 X 5 — N ITERITE & A
PR RE P RN X, IR AR AN X2 B AN R R R 2y, BIAE g
FEFF IR I EEAR AR 73 IX Bt s R . ARSI DRI AR R, 7 X B R s AR

F)D-®: EIRFIE S - ANEREO-QAT . O-QFIEE T 1EE M BUh i — MEAL g . 58
Zr B AN B I MapReduce N 375 . IESCHEH T — N partial-presort grid-based partition sky-
line$7%, HE— DR M BACE R ERE . 1% 7 1EFIH T MapperflReducer 2 [7] [ A fshuffling &b
B, DUB/NRARH R AReducer BRI 7 — DN FHAEY . XTI 2 — M7, AR — 4
¥ o

Qa7 BRI A T 28 SRS JIE KB 5 1 A Rk

BLIEIR RS, R RO RIS SR T — KRB T . AR SC/EMapReduceESE T 42
T f#tRSkyline Query I 75 . i ITEE S AN E B B = AN BB IR . R T — AR A
AEFE, CHTTERSGE T B BB R R 4y, R shuffling$é & 1R R BUW AL B R . R IXRE
) —ANEIRETLIESCER 7, B0 B e I I R B R 0 SO 2 A OB k2% . SO SRR, AR
W RERE S EE IR RIR TR, th—— X B 4 B R U A2 IR S5 44

5=
@ This article presents a framework ...
@ Unlike existing informed-based ...
@ The framework can not only ...
Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. [= =E_!
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@ Rather than propagating data ...
® With Frog in place ...

® Since the data consistency ...

@ We implement two prototypes ...
® Inspired by an observation ...

@ To improve the performance ...

@ Our experimental results show ...

VEfE: B RN, JE100). A)O: EREIFIRAL, RZIE IR B K
MR, BN T RRACEE T BRSOt R MR IF R ML, ASOFKR T — AT I REET
ER MRS (Context-Based File System) [HEZL, X, | F3CHFRS LR EHZE—Ml
o, WMEESHRHRMAN LIRS (BAVFSHIBHVES) & BRI T B FCScfh R/4. (G
T ETFXMARG— B TAETHAEEE 2 M AMRAFC— N 2N 3 A BRI,
RS AT ASEIL — LR AL D RE LAY B R G AR I PE e

FQ-G: Q-OTERRHT T IERE MM, S TS ERSEBTT . WS BUF, T R
RIS RGIFA R —DHIE S . R, OGRS R G AR AT EAXHERGETIIANT
MBS (View) BIBER; JRAEH — DLERH R 1 —A> BSOS, DIl B sebr Bt 2 D1 BF
o PUONHHIRM I RGE N EF RN AL, EERZ IS EG T RGN T AR, &
AT T A TERER TR RGNS (ISR RIS O R SRR AT RN B
MIILss, giidms 7 — > RBUNR .

F0-@: ENATEZMAZIE, AIRH TR N 75, IRt 1 i
NEET R CHISCE R GE . X BRI DOR R 3: (0 438 J 0 )00 S om B R8I o 7R Y — T
CHERRZE, MIBRTMARRSAPIARER: XMHMEEE RELEHER KA,
AR IZAN B8 R G S BT RVE AT o 2000 K AN 2R T B R SO R G R AL 2 N 1 1Rl
XA . BETT RN EAY, SEHIXASE S B RGH — E IR . TT0HT 5348 R M RE U
HIIX IS R G0 SR Y (Y SE 0 45 RORRIB R . LA E& b3t — D41 T BAVFSH LUK S R Gi 0170
BEALEE AP 3PN 5t FAE F PrefetchingH R THR I VERE.  BHVFSIK U R GV 73 Ak
BRI SHARW A5, I+ 5F Fupdate-in-place flupdate-out-of-place 74 Fh 5 B& & FHi52 5 )14

RE -
. JE, EERE, SLIRIGUE, AFTITE PR AE B R T I H A S

R MERNSERA AL EIRSCPPa RS, (RS2 v 4R Xt
WMAG I RRIEAE 221 . FOYAR SR HOR 0 — DM a0fr i Btit, E5ESN S REEZRIRK,
FrBL, 2 H RGN RN AR R E, e XM O SR, #E AR AT AL . fEORFF
ZRIE AN b, REERIEWIRRFI K, ARG TR, B RGms, HARGEMNA
Wyt DA S 5 R BAS B M o 75 ZAR 0 A A0 T8 A RIS M 1 S AR, B
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2.3 & (Introduction)

2.3.1 XRiXiZiE

MR SCIE SO AR I T o AEMER T, E A B R SO e B (BB 3L At
TEHER . PR — AW . SRR FESIHLR ] 1 IR I TR B A, T TR R T T
PEEH R, AEAR FAT S ANHE

M2, BERTNRAZERAL, A GERHE T H AT FT R GE i L& BRI H ke ? BLT
GIEZAE R HE T A MR R SCch, A Mk — PR ZEESERE. B,
BT H BOANRT T RSRAE R g AT U], AR, ERRRE R, X R S W R R, R L
TERR NS, HE BRI,

WA T AHZ B T D IR RGA -

o HYG, SR H PR FEKEENE . X R EEE AR, BT A A 7 ORI, A
PAUR DU ) LU AR 2. (1D BA MR (2) BEA K& T W FT s (3D
ool (O BRECE TR S, GEAEEZEEMNAE, XEIFR——FHO 1E
Ja B E N AR VRN A AR AT AKX DU S ) AR B 2

o LR, TR T EAR R BRI S, IR BRI BX A
BT AR 1 T e L, BRI T IRy X — BRSOy TR — s R, T H A

W E AR
o VA, AEEELETHT AN B, B S AT VA TCVA R R . B =D R R

B AR e RSN ITVEZ G, WICHIEE NI R S 55, R SR HUE A
i . GRAE, WERGSHTIERBIRERIME R, Ba, WRAREZR RN
%7

o FKIE LD PR F 10 H TR T AL I B, 1 SO TR AR IR B 7 A A A A R et B
BRI A, X B IR SR AT IE R EA AR . AR R, WICR AR
I I R TP Qe g e R H R B R, T AN F] PR PR 2 BB T iR I A

o W, BEE T MIZMIRMEETER. AN, BRI PR R, (H2, X
HLFR B S T IS TR AT Bl T 15 B R N DR S (A IR ST RR (1 BV AL

o GiRAL, IR TFRSERETRALGH . ZRACGE— ARSI, tm] DL B i ol o
N TR — MR SCHIIEZREE M . IR SRR, ToiEi 2 IR SO IRBIRIRE UL, XA DB
AULERE RN . Baw, XASPRIUSRIMBIER . BIERE, FEAKIIR SR

2.3.2 MEOREERIMARIEE

WEFC IR 15 T B — AN AL R R, LN e SRT, DR DU 2K e 2 B B |
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REM WA R 2 B SO B 152 . B U, XL 1)l 1 A R AR MR S B o X DY S )il 2

o BATHRREM (I8 2 SR L BRI, FLBCR 5 32 BIJsisE. PTBL, AnfepResgme /g
PA—Fh N5 M 77 s03R0E ok B R B B, 2445 2 — MR WL JF HARA R Rie 7 .
ST RIAE RS T AT A, A, SR DAGI2E — 2 NATTAE IR BUIRII 17, 2R )5 il
MVETE SR Z G RAT ARET, PLHORA— A 900t bt BE BT AR BLR SCRIFEME 77 i SRR
JIRIAE B0 FE TR ARME R CHORIERITE T 2 Ja 0 HARR ST 5Em, B4, @3RI LA AR
GRS O, IFF I — 22 BIREM BT SRk . B2, R SCRE R ) B AR,
Bt —BOREL, AT IZR MRS L. R B R SOE R B IR T — BRI
[, il b N

o HAWIELT ERAFBOREHRM R : 25 B2 — AN HEF BRI . iR — I 5T
R BB B A N AT R, XA RIRIE T R AR 2 7 N SO G i) . AR 207
(D 0] DL B 2 B R A A R 2 B ml . Biln, (1) BUEMEREMERF. Wi EILMERETR
THT WA, WA ERAESUL S I A4k 1, JF B8 Bt B8 A S B A 1. (2)
HHEAL A Rk & 1. RS BRI MRS T (i, TR, woiRdEH &
B A RE A D B 5 S U ERE AR 5%, B4, SERR R 1A s A . (3)
ThE. B QIBITHIRS S FERE R . AR RS D X REE AL, B4, TH T RIIEE
B A G R
KL H A5 REHE SO GBI 1o 91Tk e B ST A BB O L VAR R S
o HEo0r, REHEHOKBERESSREDHBERNLS%, SRELBENBLCES. R
X A H T, AT AR A, B0 R AR R (RFE0.6T10 388D « IR
AREEW D H AR OB E OB R 1%), B2 E BRESD (EE . Brbl,
XTI FE R AR A B A 1 BAR N A FT 22500 10 SRR 8 70
ABIEI I E Xunfei Jiang, Ji Zhang, Mohammed 1. Alghamdi, Xiao Qin, Minghua Jiang, and Jifu Zhang. PEAM:
Predictive Energy-Aware Management for Storage Systems. In Proceedings of the 8th IEEE International Conference

on Networking, Architecture, and Storage (NAS 2013), Xi’an, China, 2013.

o MR EECE ORI A, X— A ERNEES WRCHEZHAEITRT
I TAR, A, AN —ERARELN . 48, KRG, BIXSH s e
FATTI A FE TAE 2 A LA T 784 0 1) REE VR 2 A, 9 HLAE 1% 0] R AN BT B B it o o
IR o W — Ok, IR R 2 W S IR SCEREAT 1 78 79 1Y) ) i
BT, FEHAE T FAT RS VR
X B4 H— M50 Skyline Query Al @I F. H MSkyline Query#i/E N—Fi#{/E (operator)
IMABUREE B ARG 25, S/aada RN RN BX 7T . 2Tt ) UK R 1
WXHILTRZZ. AR, BN SRR T 2 MSkyline Query 288 o] i, 7
NI, AR UG B2 SO A BRI ) M, WAt T 2R R A
KRR o XA R — P o) U M RIE, 2 — Floot T 10 REIDIR B R . 12 AR AR(E 132
F A N AN BAR ) R . R D BB A B 18 SCBIE A i) ) B SR B
BEIX LT ORISR 7T e @ L, A RA T AW,

XA 7, SRERTTER T AWEER: AMEHZRT] (Index) HIT7TENEH R 577
*e RO KENTTEHESRAERS, WX RE——EH R, T2 AR HH4
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I
AHI5H H Ji Zhang, Xunfei Jiang, Wei-Shinn Ku, and Xiao Qin. Efficient parallel skyline evaluation using MapReduce.

IEEE Transactions on Parallel and Distributed Systems (TPDS), Volume 27, Issue 7, pp. 1996-2009, 2016.

o BECSCE AATARTE R 1)@ XA ) AR A ST BB BT TR — 2R A . 3R K )
PN (R UEM VNG SRTE 576 U (N &7 oA N N LT ER S P d e ey v i D P S 2 2 0P S
AR B2 — L NATH WA R B, JF A8 A2 R Y ]

NIRRT IR S — S H R RIS R R R SR AT R AE 2 A SR A T ] IE A4
DRECHT IR, XA i FURT AN -3 T R sk B, IR ST 1 — AT ] 34k
NXHIRAELL B A R R, FOPR BT RIETE —MEEBX. A TIRGIEZ KK, EAME
EXHEILFEZEZNHER, W, 22X, JWYEZNES. B AL mrEgER K.
X AN AR I AT AR 5 B TR R SRR ST R L R 5 ik B S A RO XA ) L
Ly WESCAMN B N TE R B RS 2 (25U, WRE AR 3RS 2 ER] (XA NX
el AL o A BAR N AT 22540 T I SRR #E 0

AHI5IHE Ji Zhang, Wei-Shinn Ku, Min-Te Sun, Xiao Qin, and Hua Lu. Multi-Criteria Optimal Location Query
with Overlapping Voronoi Diagrams. In Proceedings of the 17th International Conference on Extending Database
Technology (EDBT), Athens, Greece, 2014. Al (¥14:SCA] £ 40T R HEAL % 3R EL o

https://openproceedings.org/2014/conf/edbt/ZhangKSQL14.pdf

2.4 HXAR (Related Work)

FH IR FUIX — 59 1 B BV AR AT 2 et FE N G ARAl, BUNAE L A S EZ R BT 5 O f
FIAE R TARRD AT, AT 2 2 197 BRI T sSUNSE AR Z AR . LS, R —MRRMRM. W
RAFT N BRRIEATEM, T RESIE AREEE BRSO A DTk, H 2R mTRE 5 E BRI L

Wz, BEEGHRHT TR I H KR ANR? AHSCHE R E A LR SRR WERAERER
E ORI A RIEERE, WA, ETRMENBNABUR T« RBRFTFRIURKI 5, FTHEE
FIAE L. B —MIE RSO T AR B AT L, A — e AR MR EHES % .
W, FERXMFLT, MR ET R TR e O R . H—FEo e, mRA
WIOTRE T — DNF AN EE W8, HRTBCA AR BRI AT 5% . A, W] DU — 23T UL,
EREAF R BATE, URSERX M R E . A SCEB R 5 O it — 2 i
I CA J7 KM H bR 1 M AR AT . Xt — P08 T AR S AR b B, RO A
BHEATRESARER, SO E AR AR — A H R, (R R Ae i e i, MR A A RE
fE o, A, BT EIF RO TR T

FBoAER, thEEEER A H PSRRI SRR BRI SCRA MR ?
g, PR T AR, I HAE AR T IE MR OGZ IR R ST, B MR . XA 18 S A
A TTRRARH R, M AR K. HK, WSCIR T T AN AR A, (HREAKE M EAR
Jiik, BEBEILR A KIS, RBHRXASF . RIS stk AR oK. =, RO
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e — N EA R, (ER ] B — Mo AR AN R . HATR, fRZHR R T
RGN, SRR ST A TR AR B G TR

MEBR=AKRITT LA, BA MR 18 SCEE A ERT TR I R _E A P BT, B A 45 A
TR A PR R ATE QU AR 2 54, T UEEE R BT AT R — A 4 Y
R, WURAE R BRI R, A, FTULRE— T EE L RS @ unfitbso . ak
R =W, AT E R R HOT IRR R, BRI EA A, BTk R — i .
—ANE R R INE RS SRS R M. HERITEZ MR, DU BRATE B oK
Rt INI e SR

Bll—: FEANELESE 8RR A ek, B R 1 Ry v S O ]
WA ER— . LR R IE— L WS .

e Zhang proposed a method that utilizes ... for improving ..., while our advanced method

primarily focuses on ...

¢ Unlike an algorithm that improved the performance at a low level, our proposed algorithm

optimizes user interfaces.

o Differing from a solution which analyzed the read pattern from the perspective of file

systems, our solution explores the pattern from a specific application.

e Our method differs a method at the energy consumption prediction model, in which ... is

considered as a key factor in the model.

o A critical observation/behavior that has not been investigated in literature is X. Our

solution explores X by establishing a model ...
e Motivated by recognizing the lack of studies in ..., we analyze ...

e X is an important factor in the topic of ..., however, to the best of our knowledge, no

method has been proposed to solve X in literature.

Bl=: BAELLBSE #oMonEREBE L. %L LD 5 T KRBT 5,
SRIG FRRZ R IR AR — N AR 50 SR R VA . LR 2 — AN WIIZ R B
B, UHts%,
Zhang proposed METHOD A that was able to ... [1]. Zhang and Jiang improved
METHOD B by considering ... [2]. Zhang et al. extended SOLUTION C by utilizing
[3]. METHOD D was developed for ... [4]. APPROACH E was introduced and
investigated in ... [4]. SOLUTION F was proposed for solving ... [6]. However, our
advanced solution differs from the aforementioned methods at the following aspects.
First of all, ...

Ak, ERRIP TR R TR B A ARl A SR AR OSSR T i . DM EE A8 E
I, WEARZSCEIR AT — AR, WA %A BRI AT Rz o0k AL 1R, TR [R] i
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GHHNXWAEERLE, I Handi®E R WERZOCIRA =4 8E =4 UL EAEE R, WSS 28— 1R
Mgk, JFRiZet al.o et al EAIRMA (BJ5— DR Ret alZ4AIKIA, ANHEHE) .

FEVHE QAR IO FE ORI, WAL R 25, SR, FEFIR U5V N A Bl AR R B,
WA &S . BONZITEN NS — R AR, R TAE, BRI XFE TAE.

SCRRGIHT CD B — i B R 2SO 3 — AR R, s M BAE 54 /R A 2
Ja o PIRITEEGE R T . BT 5l T R EGE 2 5 SR, Qe SCHRk R 5 4= % 41
fER)RE, AT RE 2 IE BOR MR BCE 7 AR e AL, FERAE LT, EUUE A S A k. BN 2
FIEE = M50 — A1

51 :

Method A [1], Approach B [2], and Solution C [3] were proposed for solving ...

£ EiRIHIFH, Method A, Approach B, FlSolution CH] % ¥ BAK 7L K

WH, MHRITAE TS HIEMR E 5. R, 7E—LERRERTE LN, AHOCHT I & 1T bk
ZHAESKI A R BN 2 )G, BEE T2 WAERI LR AR5, R REREAH DGR T &1 %
HRESE A L

L RSCAERER TN CXEE A T A (EE AN, CEMNERGEA BT SRIEY, PLRIT
R B

2. WICHAT LR — A i, HANEBCA AT IR . MR T A A A REARET I
SR HH SR AR Vo SOURF R RO 1

3. BRI SCHITRIT U AR il RS 1 2R, U SR B B A ORI T 1Y, 3t RES 2 I ST A e
AT T TR, IR ST A DTk T 2 4%

2.5 EHHIR (Preliminaries)

FERHARE R DN HER RN RET R, AREW R EAIR A LR AR, DUE T
HREN AP B AR B S SRBLE TN R . AEEREOLT, TR R LA R 2, R BRI
30y, F AR T B I D HOR R o XIS AT LICRE i) U OIS e B O — N, i 44 D [
€ X (Problem Definition), B 7] LA R KB BN RERE MRS T o i) — >3 5. X FET
PARIAL T BT IR S5 F RE A

FEWSCGIER, — R E B 7 MR AR RR . (B AR AR R 3 7 S
LK H LS K BN RR 8 AR, XS AR A AR HEVEMN M. B, EIRAT iR AT
I, PUR AR S W E oML R TAE R E . (1) MapReducefEZE: 4rAMapReducetE
REEEH KRN RS HAM T HHEAER AR 24k B yshuffling & MapReduce HEZLR: A 1]
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—ANMEERE, e E B i fshufling ) TAEFB. (2) GPU4M. FIFIGPURIHERE IR
R OR AR P AL BRI R — N IAT M E R R R T . BRPAGPU TAEE# 5 CPUAE, 1 HGPUSCPUZ
(5] (¥ 5040 A i A m] R OB R MR RE I, BTLL, 5 GPUM G SC— AR 2 A I A 2B GPU Y
TAEBREE, CLRSRIFE B T iLe GPU ke, DAIMSREVEMERE. DLF & — % A & MapReduce
RGPUNHIIE ST, LMES%,

ABI5HEH Wenlu Wang, Ji Zhang, Min-Te Sun, and Wei-Shinn Ku. A Scalable Spatial Skyline Evaluation System

Utilizing Parallel Independent Region Groups. The VLDB Journal, 2018.

T AR A E K, R R AR SRR R E T E ST TR L R, R
AN TR T2 S FH (Fermat-Weber) il BB FTAOBLAR . 9% 5 541 1n) L — AN HHE 5735 44 O 3
. EHCES, RN GUHREIRESE TR Z R . AR AR H T AT AEE . EAR
IR SCH B BR03BT 5 VA 7 B 2 2% 540 1r) R Aok 34k AE 2 4R I R ) — MR AL EL . NI
BRI TN RO A RGE R S HAATHER NI, Prel, iZR SR 7 — AT R A HRA
I B2 AT TR AN H B BRI T 451

PTG B D e, SRS E =AM, FES AR SRR A, NI
N AR R BN G ) =A SR B A e SR B ARt — B R TIXAA . RS E I R R
A, HEHREAGE R SRE T —ANBUE,  F I BE B RNk TR AR s RRAE H AT
WEACBUIR TR, 445 @ m SRR, St s A B nT e 26V R I Ta) Py 4R 31, 4R 3 ) AR RS W 1 R AR
Mo fHRIE=AUL B4 S B MIEH T, BLH BT RBTE A KPR TR B i Bt st 2
52, AT RARA— R AR 7 RICPRIE LT R MR AR o XS TTIEMEE A (A EAE RSN
RgodFid, AR ERE g = f(g). HiZERBREE S (Monotonic Convergence)
FIRFPE AT, oo Pl EHEIE XA AR . BRI BuF,  IX AN AR Z B BRIE Flimg oo ¢ =
[(q0)s AXTAGIRIAR BN, A SHZIB LT 2.3,

ABI5IHE Ji Zhang, Wei-Shinn Ku, Min-Te Sun, Xiao Qin, and Hua Lu. Multi-Criteria Optimal Location Query with
Overlapping Voronoi Diagrams. In Proceedings of the 17th International Conference on Extending Database Technology
(EDBT), Athens, Greece, 2014. A {4 SCAI7E A0 W1k Ak G 3 3R .

https://openproceedings.org/2014/conf/edbt/ZhangKSQL14.pdf

2.6 FRE (Model), HEFHS (Concept)

IR SR T TR R B B, A, BBCR AR ML BT R R . AR
G AE AL SR T KA B R B M X X I FE K Dk, RN 1R SIS 7T

WA, BBt E R S Bt/ SSIARR . — AN BRI S SEIEAE T e R
IBATIE AR 2 o BT RL, XA B 5 SEELISZ N ) 52 SRR AMBs s E PR R . AR, B
HRRRE ML 2 R 1E SN S ) 2 R i — b R ek T A ROMRBE, BRGNS RN A
s

AL BT JUANRE 18 SCRT 25 R8T e B TR AY i s 2
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B EE A RETRE, Bral REE AR,

- WS FE I 1) RS U2 XA W R A A 1) — S BAR R

SSRGS AT EOME S B Y, OF R A M A AR R R — N R T XA TR

B HHFT B & R RE A AR SO IR I B3R ik Bt ATSROEIERATERIER], BE Tk

o T SE R IR LSS

WA S B A R R TR . R TR e SO AT ST R RS, 3BT N T 2 oA

{1 1] 7o

N I R HTER s AT SR A, LR E T S i SEILE A X, AR
40 BT PR A 2R SCEE DY E P ST FIMOVD LAY

A5 E Ji Zhang, Wei-Shinn Ku, Min-Te Sun, Xiao Qin, and Hua Lu. Multi-Criteria Optimal Location Query with

Overlapping Voronoi Diagrams. In Proceedings of the 17th International Conference on Extending Database Technology

(EDBT), Athens, Greece, 2014. 2 3CR[{EU1 N Mk Ab o #73K L o

https://openproceedings.org/2014/conf/edbt/ZhangKSQL14.pdf

f5i):

A SCATRIE L 0 ) R RN R S () R TR — sk, MR SO @S MOVDAR AY
RE SRR TS ) TR %A 5 . BARTHE, MOVDEALE L T — A MEEHMOVD, Al—A4
ZIUEERO. o EPAMOVDEIER, AT —MMOVD. %ISR H I T
i B Z AMOVDEINTE— 2, DUME-T PSR H e A

B—AMMOVDE —ANA4E I 5, B % B — Bl (Criterion), #4882 7]
15y BEZAF 22 (MOVDSE Al PASCREAGE 2RI, AH I ST BL 4 25 (A1 E 9 i) -1
B . fEFAFIMOVD, BEFNETMOVD, /4 Voronoi Diagram. K5, K A
WHEZA MOVDEINZ G, EMAER—AMOVD., XFEEE AR T — AN F A s
¥4 (Algebraic Structure).

W, ZWSCNT A TFERBIZXAMOVDIARELE M ? RS2y, (FHEIERE
WREXRAMREEE ), A RIRBIX R CHE B — MG SR, EXiZie
SCGRAT AW R B I R, (EFIZHRIL T — L 8, R3] TN IR, R T
HEZRTFMOVDLU K& INEEfFot @, &E, EEEUIEMEEILSE &, ’
J T IEAREAER -

TEXANEH LR, EE R T DUR i &

L. 4fa @ —AMOVD?
Z R MOVD#HZHJETFMOVD (83 Voronoi Diagram) & 1T H «

2. 4hE—HIFFMOVD, ZINEHEER—EAEL? 2ME—ng?
HIXANFE, (EERE T 24080, 1D 2IEMRMOVD—EfFE, JFHME—. H
FAEME P AMOVDH)E XAFH o ME—1E 2 i DU JUAN @M SL R SR . 2) nfsg
PERIRT Gtk B, A RO S E B B AN SR S IR E R 45 R
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3. BMAHAMOVD, —ERAERT—1MOVDE?
A LSRR BE, I RAEEMIEI T, SIHERAEAE A 2 — 1 MOVD,
Ay BINEEEMCIEES LSBT —AMOVD T . FUAAIE S LB InEE b
R T2 IAMOVD, AREN T HARBAERCEEA . RiaiR, B UR/EHE 34
W, BINEEELEMOVDESHEAN, B, SMPHAMOVD, —E4AEK—1TMOVD,

4. BAEFHIMOVDHE & AR W, A, SN2 fE4RMIMOVDHE %%
AN Z A A 2
HEREEN. ULV STRA TE R SR s B E BRI, IE2
- FMOVDHE # T3 /ME R0, 8RB A RZMOVDZESEM N . i, #i
T34 i A A E — N MOVD R -3 — AN e i e vl

BRI ESBE, XIMEGEWETER S @Ak T, e, EFbin T — e
B, HAnMOVDZE Al fE— N E RIMOVDZE [ it HEMOVD A HEE . x4
WA BT M i SCHE T SV I T B 24

2.7 ®it53LI (Design and Implementation)

AT R SR B AZ L B Sy . AT RTINS B E Y, I WIHER (Introduction), AHIEHF 7t (Related
Work), HiA B & (Model/Concept) 5, #87& 4 1 51 U 77 ik Bt 55 SEIURT SR H 8 7 v 19T
FUPEFRE R o EARFEIRATE EAF A BAR IR THRISEILE ST . BRSO T S SLE &
AN SAFE, T2 =M LT S0 chr7iE, BETN N, BHERAREME 5] &
o

2.7.1 BT T (Top-Down)%

BTN 77— Mo W i TR R BRI EBAR R, H & NE0 AR ) T2
KALE— IR ZHEBEREEE—NERBNH, RE, BEPANS TN E. Ty
ERRSC, —MCAMF I TT SRHESE (Framework ) 8L B AA A48 (Overview) N F, R H BB R — A+
B, EEHIERE AT EN 2. ARG, HMENTS AR AR, 5E DM L
BRIy ZHHE— N E AT

E

A8 R VR SCAE B — AR T B TR 7% AR SOREH SRR 78 245 e HEAE S
W25, BIJySkyline Query &£ %W N BN AFIRIB T AR il 1R, fFEES DT ET
2.1 W, BERNETHINERNRASRY, DAIEASK=1208%, I HREREE 784
SRPE 8. HAEdE, XA T EAIRE THONARBARRE. RREE AT ET (2.2)
HENAHOTIERNE AP, MTFRMBRES P HISkyline i ER; EH =T ET (2.3) hH
TR AR, 2R AR %, - 19, B IR T 5 SRR AR NE T AL E,
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FITBL, KRR, 12 RERS IR NN A BN B SR NE . ROR S =D BRAE R R 9, Tk,
R —ma, AFEIUN T —/NARBER S =PRI WA, JFERPGE RS T BB
YUSEEMWEN

An Object N Skyline Query over MBRs
Set i (Alg. 1 or Alg. 2)
v
Dependent Group Generation
R Tree Index (Alg. 3, Alg. 4, or Alg. 5)
v
. . _| Skyline
Skyline Computation ’| Objects

K 1 BTN NS

A5 HE Ji Zhang, Wenlu Wang, Xunfei Jiang, Wei-Shinn Ku, and Hua Lu. An MBR-Oriented Approach for Efficient
Skyline Query Processing. In Proceedings of the 35th IEEE International Conference on Data Engineering (ICDE), Macau

SAR, China, April 2019.

2.7.2 HERNRZE

I N TR BT 00000 A 2 B HE RO BB, RIS AR e — IR KT T67 5P P i AL, R 328200 18 T e e
SORERAERE, ER|5E Mot AR 8y k. AR, SRS S I R L AR 2k, B
SEH AR R A, R ERS M BRI, IE TR S B R . IRANRIE IR &
TGN W3 UM —NBONE S5, BRI R BINT, ED 8N,
I FLASEFH 517 4l B 5 2 HEA

LRI CAERIFET (5.3) 1, A T HERAREIEH—EZ S Pruning Region.
NE LR TR H X AMES (Theorem 2) FHEH BIXMEESH B — N . LA E N
T HEERNRPI . WS HAE B4R B, TS50 R .

2.7.3 #EESIEE

Y% 5] Bk i B2 DL RO IRED 775 Sedil it — A e, P AR I A e R 3 i) T fE
FETEARRN T, WA g2 — AN R e T4l XA R RS N 1 5] 8 SO EE 5 B T 7
e

LR I 51 R SCAE A 1 DA% 51 T oikdie th P Bdis Xl 0 77 ik . KPR 5 92 A% 4 1 4
AR R R RN, BUIPRECE 7 B 5 B IFAT THR R A B R o 3 e iR TR i R O
2R
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1

SAEFMER, 1A M VEMaxSumAIMaxDist &Il 73 804 125 RIS N XA T 7EER
[ I AT R Rl o A I8 . AEARBRIERE R, BB DO B g SR AR T 5 SR X
TERBD o X RUE B T AR DR V) 0 Z R B o AT A SIS Bl SR, RS ST TS R R
ANy XL AL ER,  HEAS ATV S T I B T AL BRI A fe 22 s 1 70 XN TR) . Oy 1 et ol it
JEARI SRR, JFREFRINE, SRR TR ALN TR T ETTAR.

e, WIS T — AN RS20 (Preliminary Experiments), f#H— A% R 7 4 MaxSum
FAMaxDistAb B2 5, %50 XA EHIR AN E . XL RIUEY] 7R I — S WEE, B8 MaxSum
FIMaxDist 2318 SEHE 3 A A B . R85, RSCEIR 7 — DM ERRIFAT IR A,

A FAT TSR HI I B B 18 B IR A B P g« P BL, 1R SCHR HE AR A SEAR A s K1) 23 1R 5 12k
B IE AN AT IR RS AR

FERER IR MBI VE R, GAEE BT, S HFT T IR AR AN (1 H (10 H SEAN 2 B 23 A1 A
YT FARA ) R AR e 7 XS TR 2 M. Freh, 55— DR O
IR X, A Bt o 8 B AR XA B X e (HGR, TR R XOFAS—E RE f e A
AN 0 DX o SR A FC AR A BB (0 0 XA e REAS BB A R L, R SCIE R
TS TASETTE, R I DR A S R R e FE R A X L

HEEENE, RSz &N T 25 MaxSum M MaxDist £7 7F ] f . {H S2I6 25 A GEE B
BT EAR T MaxSum M MaxDist. 1% & 75 BAE g S i g M= s e &b, DE AT G I
AVAS

A5 HE Ji Zhang, Xunfei Jiang, Wei-Shinn Ku, and Xiao Qin. Efficient parallel skyline evaluation using MapReduce.

IEEE Transactions on Parallel and Distributed Systems (IEEE TPDS), Vol. 27, Issue. 7, pp. 1996-2009, 2016.

2.8 H7 (Analysis)

M EAGEAEEES BRI R 2 E, xR EA AN R . KT
FORR AR, T AR AR BRI . A RSCEAED T TP ERT A S, T e
WIRENE I o T 53— LS 10 7 B 28745 JU) K B TR BT T ik I B AN R L

AN Lo G A A i e, DR EE 2%,

L SRR R M. SRR R M — B LI e T W SRR P S M ml o e 1) 52 2%
FENMANZ MR AL M. — B OUT, BRI A Em B, A, o Hri E K2
HH D SRR I LR (n) . XANRREWREE 20 ARG TIERE, TR
AL, MBSO IR 2 .

PAE B HE T, BATAT Bl it — 20 . R A 2 — 51, A, 2
RENS 152 I & S T 2R e 2 i, R N B8 5104, B4, REREE—

&
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N SE IR T ) SIS (R SR % BT B 2 () R W ? XA T Ja M SR T, R —
MY, HMANBERRBA SN, o, LIRE o st ol DB A B AN 50 T .
A%, AN S, WASEE R SR A ER, XA EARET T R A N AR . (H
R EE, WSRO AN B, BB A B L — A FAR IR 20 A o8 850/ B 3 T R AL
A, BERABEHLILRE K F1 2 — MREF R AT A B B TR

2. X TR TS LA FR R o M. Bldn, X T AN T, iR Mg R, T M,
RAWINEZ RAEWRE LR ? A TRE T, ZEREZD? ZNHZARGMLERE R ?

3. HHAT AR LA AR e Ja, KIS B TTE M LU R — R W b 5
Fo MEMRBIFLES, W ROV BIARIIERZ, AF RN R M A SR 40 EL
M2, P EFHUE N ERE G 5 R S B b7 .

2.9 IZER (Experimental Validation)

2.9.1 SCINIFEIERE

YR 22 Ht B U T AR 5 2 FR SE AR 45 ROR IR LSRR T A A 2 1. RO T SEALSE
WHRA RN, WAL SRR T, TR MR, HEALEATR S R ER. Frek,
S 45 R T T BRGNS SRR, I AE DA R AR AR, DU T AT TN B I SR 4
R

FT UL BRI, SO0 m 5 5 — 0 — RO RN SR IR IR P A, B v o5 A S0 0 R A
. XHAALHE:

L SEIOPED CRREE(RIAGE) $54. MM CPURLS, WAE R/, MRS, DARMNE
o BRI BRI RS, SCOUBTIE R B TR AR

2. SRICHIRE R . SRIOH 7 4 U R IE, Bl K/ (The size of datasets), MIEHEHF A
Cldn: HAmsy A 5. RBIREE 7 WACEE, ) T VR U B T B s FE RN A B )
B . ESEIIEE (Real-world datasets) 75 245 AU RIS ; A s (Synthetic datasets)
B WA R B B AR R T A

3. WOTERISEIANTT . i, AR gRRETE = DR EE A =T A

4. WRTNESCBUANTT . AR BATSRILAY, i e AR A A RETE 5 RN A 2 =7 ACRS
U SRAE TR B, T B ORI

5. AN H— TSRS H, DB -
6. /e — NERGRIATHSUT R, LUK SRS 55 1 2k

FESRIG Ry, — A H DLARD 1A R A P S Se B i o & R ? — AR idE, XA A
o E B A R E B YRS BRI TR R, E TR
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FESERRN T A R . SR, A I P S Bl AR A 5 4 R B T ik R o, B R R S B
FEE—EMEE . FTEL, FEXSEIEOLN, A G st — M ik $E . BTS2, ERSEES
o BRI BGE 2 b, BRATRE SAZ S H K DL Seis 45 R R RURE T, RS iR i -

2.9.2 LRIt

FERSER ARG B SR 2 Ja, N R MR BRI SEIRA R 7. SLIRaR — ke
SO FI M E i TR . BARIATHRAE, R S N AR TTE . 2R, BT A —LeARE .
PUR A — L AR AR, DS

L Dkdan NEE (AU RER i m (tn, SO R, R, SR o
2. M TR R B TR (N, SUECPUALPERES), T/0E%E, CPUMESE).
3. DCHT 7 ik vh S 5 K AR BB AR (I, R = ORI BB O = SO SR 4ED .

4. TR SRN (KIAZ A0 B 7 iR B (BN, H a5 28 D0 5 B 00 SR 4B T8 i A P 0 o 5 50 S s
).

5. LB M BT 0 b 5 SRR IS AT I R (AR, ARAn b R 4 > A R 2k Y
WFIRE AR, W, EAIHras RNAE LI A5 R 15 250D -

2.9.3 SCIEHIE

T ARSI A G B R ok, SERRAE R TR A A B H gnuplot T H.2:
HIAERE, Pk, M=4E2 .  gnuplot/& — MR IIEER T HE . gnuplotfF KL 2 A iy 45K
3, et 2R 2 AR B AR B A A gnuplot TR A BRI $7 48 BRI = 4E 4 28
K. fEiX B & A gnuplot MAHKAE B

PATR FAN 5 0 2 Bleps SCHFAR SUHO B Ao eps I A2 R B R, FEWR IO, W RUMERE RO
AN A BUR B BT R . IR BUORANER, 850 R B R R

ERVNES

R H T2 ik 2 bt — A BARE .. XAME T BRI TR P4y BE B hhn.
W BTN, ZEEGE T DU AR 7 v AT I 8] o SRAT I 18] PR SR A AD o 12 B8 S F AR R Y 5l 1
FERRILIT MRS . AR, AR EZRRADN, YRR STFIG, TR IR IR B ik
2. BTCL, BB SR YR A X R (F4n: [50-100]) .

TEA# Fgnuplot 2 il 536 BT, 2835 F gnuplot 114 il 45 2 Rl 22 il B8 43 51 47 JBE AN SO
Blan, PEIX AN SOy 44 bar.demAllbar.data. fEAFBUX A SCAERT H 394, #4477 "gnuplot bar.dem",
[)—lljgnuploté~ H iﬂiﬂﬂiﬁil@ﬁ11¢bar.epso XA AN AT
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K 2: AR

Execution Time (sec)

bar.dem A HIRTAT B T XA H A% X epstE X, FAAZE Times-Roman, 285 %. i
HIE R B4 Nbar.eps.  set xlabelfllset ylabel 53 7l 8 B XA AY 4l FIARZE M 2%, BLSAE FH I 4k
MFE5. set keyW B [ captionUEE L MTHER . set xrangeMliset yrange i B X5 Y4l 1 HUE
V. W R SORXAATY S B, WERX AR E . BT S AR R ST
VERBP T . set boxwidthi% BEFRKITEE . set stylel /2% BFRE BHIFER. plotan & 22 E
4. B U S ERRS, SflHE . 28 bar.data" 15 W 7 AR A HAEX AT
fefr, using? B T A8 A BRSO s AR SR BRI B . xtic(2) MIFE B T {3 A5 Rk
TEAE AR & T title’ & T fEcaption T 44 F . with boxesFRnIX &Ll AR E .

set term postscript enhanced eps font "Times-Roman, 28"
set output "bar.eps'

set ylabel "Execution Time (sec)" font ",36"

set xlabel "Methods" font ",24"

set key left top

#set xrange [0:1200]

set yrange [0:500]

set boxwidth 0.5

set style fill solid

plot "bar.data' using 1:3:xtic(2) title "Methods" with boxes

FHXT R ) H0E S Fbar.data i N BT .

0 "Method A" 100

The latest version is available at https://www.littlewaterdrop.com i Page

@ Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. =35
Email: support@littlewaterdrop.com = 25


https://www.littlewaterdrop.com

1 "Method B" 150
2 "Method C" 75
3 "Method D" 350

Histogram[%]

A P AR P s B ) BN, R Y Histogram ELHE 8- 51570 (0 K005 th o ik

Performance Evaluation

3500
B Network Cost
3000 ¢ mm /O Cost i

2500 B CPU Cost i

2000 r 1
1500 1
1000 1
500 ¢ 1

Cost

K 3. Histogramld (#1—).

A5 4 F 1) /& set style histogram rowstacked. gnuplot [[] it 37 Fcolumnstacked. rowstackedfg
B2, e8RS, #ArEm, RIERAT AR S e — MR B Ticolumnstacked 45 (1) /2
ZH S, BRSSO S e — AR .

set term postscript enhanced eps color font "Times-Roman, 28"
set output "bar-2.eps"

set boxwidth 0.6 absolute

set style fill solid 1.00 border 1t -1

set key right top vertical Left reverse noenhanced autotitle columnhead nobox
set key invert samplen 2 spacing 1 width 0 height 0

set style increment default

set style histogram rowstacked title textcolor 1t -1

set style data histograms

set xtics border in scale 0,0 nomirror rotate by -45 autojustify
set ylabel "Cost"
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set title "Performance Evaluation"

plot "bar-2.data" using 2:xtic(1), for [i=3:4] "" using i

RPN HFWT .

Cost "CPU Cost" "I/O Cost" "Network Cost" Total
"Method A" 2500 680 100 3280

'"Method B" 1300 540 100 1940

'Method C" 980 310 100 1390

"Method D" 1120 850 100 2070

'"Method E" 520 1600 100 2220

75— FiHistogram & % ] F o B AR (0P 8. SREFER, 2B DU R i oORE S e
H. B,

Performance Evaludation

800 Method A
700 ' Method B 1
600 © Method C |
500 r 1
400 1
300 r 1
200 r 1

100 1

Cost

CPU /0 Network

4: Histogram& (f—),

TEARBIH, A T set style histogram errorbars. HARK % &5 _EdF]5210.

set term postscript enhanced eps color font "Times-Roman, 28"
set output "bar-3.eps"

set title "Performance Evaludation"

set boxwidth 0.9 relative

set style fill solid 1.00 border 0

set style histogram errorbars gap 3 lw 2

set style data histograms
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set yrange [0:800]

set ylabel "Cost"

set bars 0.5

set key top left

plot "bar-3.data"

using 2:3:4:xtic(1) ti "Method A" linecolor rgb "red", \
" using 5:6:7 ti "Method B" 1t 1 lc rgb "blue", \

"" using 8:9:10 ti "Method C" 1t 1 lc rgb "green"

HBAE AN BT o ARSI, 52-48%, Ss-TREMET-R 0 n S T 4T HMHE. &
KAEANERAME

"CPU" 200 250 190 57 80 30 42 50 20
"T/O" 400 450 300 209 220 130 159 180 120
"Network" 600 620 550 532 600 200 96 100 80

HrekE

Pre& B2 Oou T W — A T s SEIR 45 R . BUSHT 2 AU RE B7s 2N J7 i 2 18] 1Y
ZEBE, T HAE AT PR B U AR AR, BN THERESHNGER . N T E7Rgnuplot K R,
A DR B i 2R DU A 5 R B BAT I [, I ELAX DU At 238 1 AN A A 2
LASE R[5, LA T 36 T ENRLA L RERB TR A . R B B R AR (B B e e 1 SC A
T HBORER 2 (R SCR A TR G R, BN R RE SE 47 (1 5% 1B 7 0RO N 2

10° : :
Method A ——
Method B —%¢—

= Method C —%—
Q .4 | Method D
210
Q
k=
F
=
_g 103 L
=
5
=
m
10% |

7N

200 400 600 800 1000
# of Objects (K)

K 5: PreklEl.

SRR B, A 0K 2 B i & A2 B S s 23 A7 U fE plot.dem Allplot.data XA H o 7E
84 X fFplot.demH, B WE T HH B R M X eps, B H M4 R4 N Times-Roman, 285
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Fo U Aplot.eps. ARG, M AIERE T XEFIYHIFIFRAS, caption U EEE A B, W
B XY HBEIEE . XM A EZAE T, BT YR BMETEEAEE R, X S8l
LML UE S AEEAS, JEEEOE TX, BUEEE TR #nZ A BUE . Bk, sk, Yk
H 7R RT3, P10, 100, 1000, 100005580 R FEYHl Fo  set logscale y 108E 1Yl
PLIOA A0 B B 7730 set format Y "10°{ % T} WS E T YH 15N hric s E I B A%
Ko HJa, plotir 4 HI ALK, Hrh, B—ATRREHIE—INENFE. G, £—17%
ffillMethod A. Method AMRIE#f i BLAEplot.data AR H I — A1 SE — 42, 447 AMethod A, %
MR T EMCHIUE S AL E (with linespoints), FHEBEITLK %E NS, FHAOELH]. Bk
S HOR E 715 Z 7% gnuplot Tt

set term postscript enhanced eps color font "Times-Roman, 28"

set output "plot.eps"

set ylabel "Execution Time (sec)" font ",28"

set xlabel "# of Objects (K)" font ",28"

set key left top

set xrange [0:1200]

set yrange [40:100000]

set pointsize 3

set logscale y 10

set format y "10°{%T}"

set xtics (200, 400, 600, 800, 1000)

plot "plot.data" using 1:2 title "Method A" with linespoints lc rgb "red" 1w 5, \
"plot.data" using 1:3 title "Method B" with linespoints lc rgb "blue" 1w 5, \
"plot.data" using 1:4 title "Method C" with linespoints lc rgb "green" lw 5, \
"plot.data" using 1:5 title "Method D" with linespoints lc rgb "orange" lw 5

FHXS L FR) Ee s S Fplot.datalf] WA IR o 35— AN BT IRAE Xl LA BUE,  HAR DI %
ANTTFEAEY Bl L A HUE .

200 57 42 727 360

400 209 159 2749 1388

600 532 396 5919 2809

800 845 620 9830 4688
1000 1104 1091 16774 7041

= YT

FEATER IR b, A8 = 4RI 4R IR R 2 PSS BRI AR AL () 8N TR R 3 A
ER. SREIITLEARNE, —NEGE SRS —DNIHER SR BRinil, B TE
I, 2o = 4RI LRI R B A — NS SO R AN Bt S, DLIESRHE. A£G, EA1523d.dem,
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3d-1.dataf13d-2.datas

. Method A ——
7 Axis Method B ——

X Axis

Kl 6: =4EdTek A

KB IR Ta 45 LR 7R, X, YRURIZH 70500 R sk 2 W B . k. 75
M E . offset character AJ 7E &y iR i BARE LN E, norotatefrotate by i) H T e F Fr 25 1
. ZHAERXHOT IR, fEi)E, splotim & HIR&H =4 r & &, #1738 —MIriEnih
4kl

set term postscript enhanced color eps font "Times-Roman, 36"
set output "3d.eps"

set samples 20

set isosamples 75,75

set ticslevel 0

set view 60, 30, 1, 1

set clabel "%8.2f"

set key right top

set xlabel "X Axis"

set xlabel offset character 0, -1.8, 0 norotate

set ylabel "Y Axis"

set ylabel offset character 0, -2, 0 font "" textcolor It -1 rotate by -270
set zlabel "Z Axis"

set zlabel offset character 6, 4, 0 font "" textcolor 1t -1 norotate
set zrange [10:100000]

set logscale z

set logscale xy 2

set format z "10"{%T}"
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set grid
splot "3d-1.data" using 2:1:3 title "Method A" with lines lc rgb "red" lw 3, \
"3d-2.data" using 2:1:3 title "Method B" with lines lc rgb "blue" lw 3

3d-1.datalIEE -

11137
12244
14 396
1 8 606
116 634

21244
22628
24 950

2 8 1311
2 16 1408

41 396

4 2 950
441438
4 8 2060
416 2215

8 1 606
821311
8 4 2060
8 8 3712
8 16 6724

16 1 634
16 2 1408
16 4 2215
16 8 6724
16 16 7593

3d-2.datalIEE -
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1157
1285
14125
18170
116 175

2185

22189
24 263
2 8 348
216 321

41125
42 263
4 4 345
4 8 492
416 452

81170
8 2 348
8 4 492
8 8 492
8 16 907

16 1 175
16 2 321
16 4 452
16 8 907
16 16 1710

2.10 BERAKREKITXI (Conclusion and Future Work)

AFETREEWRIC, VLSRR M ARRZ R AT ™ R A7 1] o AR 274 I ] L 1t A 25 S 28 [ 5k A
SKIRAE R . RKIFRIEATIEE 7. HURF ZKE, BT AR R SORR A -, SRy RI7
[ o
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2.11 Hift (Acknowledgement)
SO 3 B A T TR A\ B AR EAL, AT L SO T LA,

HART, (1D Z5APFRATHE: (20 MBS HARHER (3) S5l
Bif; (4) XMAB TS T REE LT T,

2.12 ZEHAYIFR (Bibliography)

SHERETHH 7AW SCh 5 T RISCHR . XS SCHRTR ST TR A DG, K2 il ek
B 2 USE — 1R 2k RIS HE 1 SR
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3 ®EIiolE (FAQ)

3.1 WMAFHE—PEENAREIEHERRFE?

TEV RS I TEN UL R IRBT TN B, SRS Er i B E 7C i BN [ e Ak 27
(K — M ARH SCH AN B ZL AT . TR TN R O IRA RIS G W T T 6. AN B R
e ) AR A ) AR 5T 7 TR 5, DL S

LT /i) WEFEAT S, e BRI A R0 5 322 0 1) S 0 s i SO . — Aokl
FEFFIGREAT IR 2 /T, IMe N — A FAE € — B, BARRRIR TR, 1%
TR IR RIS, B, BT TFBEEE S XA THRII TR Bt I R
CERSE A SE R H 2 A BHIT R 22 2 B B ), B i1 I AIET e 2L SR IE R 7E

2. WIERWF R N A L A B, RVEALE B E FIE,  WF 0N A W R 5 v R T R s
FITIA]

JiiE— LEME W FOAE S, R I A R R B T A R AE TR 2 W B BA T R R A S
TRFHB T . XL EELE SRR SCE . EANEE EERIET, AR S — Bk g
M &) o @ SR e ST, iR A] DA IR L S EE AL ) — N R R R (AR
B, WARBUR, DURIRRTTE PR SR E S . ISR E NS 2 —AMES ST
%o AP Z I T FATT SIS, PIEEES% .

TIE sy AR R IR S T RO, BRI T E . — ek, #EEI R Z
FEOHEREANME . RECEEAEAAR BN (B CER S HEEASIRED, H2 el
W BA R R FOAMGI RSN SR, 135238 0] DU 40 82 H A SC 502 Wil 7 s =
FUHCER) G, B T PLSRE NS B T7 18] /A B 4R 2R SO e 3% 10 j. E 57 3.2
AT R BHESE A8 FH 1) SCRAE &R IR S

FiE= RS EESW . E2 WP AEE AT N R B A RO R R,
T HERE T A 00 P S8 I T 98 s A A7 1] i — MR 1 — S EE 2 4 IR AL
1% keynote talk. X keynote talk— R /M HAIHES 1% 5 ERIT 0N D2 AR 3 B U A 52 7 [R) 8%
FHACI — L E R AR

JiiEN: Kk ACMECHIEEE M I TIY) . ACMMIEEE2: 7€ M F18E 5T IARRT 7T 7
P50 3 5 B MR 1 1 S . IR S B I 2 TR R 2R [ i R — S ) R R I
RELB AR R e, X e BN A R AR AN, H2 R P —uf iR 1 8 s
ISR . A S EE P R I — St 1) [ RO A, R BRI A) R AT IR A FT I

3.2 WA RERREIESR?

THEEHLAAHIEB O H F K SCRRIE 28 IR 55 2 453K 2K (Google Scholar) Mdblp. 4ai2E AR T AR
FANEREE CRFETT R0, 1fidblp U g T i ENL USSR E SRR % .
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LittleWaterdrop 52 SCHRIE A 55 - 1ZHR 55 REWE 12 MM 3 40 sl SO R H P e i 1 KB 7
AAROCHR,  JFAE SR T b SR SR e T DU AR . ISR AR AR AR T dblpd it I #
f o

3.3 WEEHIE—RIE?

IH AR, BB SCI A AR AR BUR 2 =FBO8E S5, 2alMH T =
FAS R )37 35

Lo BRIE D ek, PR P B 73k, B IR L 2 W R R IR SO . S8R, 1205k
A EREEF IATIZATE T L. — M7 ik T2 ik h SR O S .
2T 4e T 0 — DR AU TT B S — TR (9 705 1 (R, WFFEN BRORT RE S Ui R KN iR
3, FBRR P e BT FEN AT RE R R T SC R AT U A ) RO R, B X S g
AT IO . BRI, BTN G R D e S A EE R
AAh, PEED RO R RN N, BRI S R R R R R R, S R
FLREMS T TR Z R SO TR e, SRR DR T i, DL ITAR A R IR e 2 i sk
B B IUE 13T [A% O A 7

2. VRAAERIE . BTN G E RS R AR AT RN R TOIN, FIHLRRIT VR 5 . VRN B 3
AMEREFIZAT L, T HIE 7 AN KL, BT, 5. JFHAE SR, BF
AR ICHISCHR, DLEDIE, X EEPTEsC RN A

3. BRERDI L. RMOTIEHEE N T CEFE . AHRE AR R A OCER, B E
(KR %S0 E R AL AR AU, SR AR SR & 2 IRIR . 88715 2R VF o X R 3L
o PLL, HH A2 SRR A H AN R RN GRS AT R S, PPN Bk
BREBEA F AT AR AR, DA AR SCE R E R TR W o AR R AN, A A
T e B A 1) A A AT DLBRGE Bk o R E SO R B TR BT S, H R AT DL B
CERBEES WA LGRS AR S, R E AR .

R, LEAR R R e D ik AR R N AT AN R ) Bl 52 5, (ELAE o A A
B AR N K 2 2 $ IR S0 3 Bl (0 B AR FE NS B HR A AL 2, IR 4% AT 56 U 3E 4T 17
EVFH

BRER [ 152 75 ¥20E H T AT BON e S AR SC,  EATTRE A B R A\ DR B B A 2 o

3.4 SWSHITIBEXA

THEHLAUE ) 22 R 21— fitdi Conference. BT £ Symposium A I 4 23 ORI A A 22 —Fif
W ARZEEW—ERI—IK, DESWPIFERET Ko

SV SO T B LA BN ) SRR T, B R R I I ), R AR
AEISIA] . A B N R AR H I (Abstract Deadline) A8 SCHE 22 1k H # (Submission
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Deadline)o X882 UCER AR H AL ZAEUL H 2 BREMRR IR R 2 — g SR 22, AR5, iR
b H U2 AT 58 OB ST SCINAR A . IXMMEIE RN T ik W BT e xR fE (7 m, A, MEEA
—ANREH TR, SRR AR X SRR A AR S L P R AR

— R, W H RN E R R ERI2H . REBEWAE —RHR. SWER
2 NEARREE 20 = 2 LT . BP0 N kY Accept, Week Ac-
cept, Borderline, Week Reject, FlReject. 2 ARYERE 0] 5 &5 Bk e . MrERfh
P R IGE S, 2WFRFSEFRISCES CATRRAZE —EE, sERSRAMIER)
RAILVFH G5 RS R R W o X — PR — R E A 7 (10 o s AL 38 1 ) 7] (Notification) < B 58 B
KR N e XA R CRARBERIR /N, BB, BHRTASSWIESR RS R G 17—
MRebuttal {1 . XSRS, EEAHGHFRMARGEL. SHERENRESEEE, 0
RAEZ IR A T B R AT, s o R ARG BAE TSN, AEF T DA T
MR NS5t e, RS, SRS EREERE RS i, IR
AR SCRRA o XA A B FR A Camera Ready AN o $AE e 4 iUAS 148K L IR 8] 3 B FR A B 28 i AR
AT 7] (Camera Ready Deadline).

HREZBRWERGRFANLERFEEDE - LAEESINEU HFESW IR CE
IR

THEL AR 1) 22 AR T — M Transactions B % Journal . 755 I 22 ARG, — A WITIBL
WARIESRR RS, SVARSCH ANk, 83 T, MR M. 2R, LSS
HA U REAF . YT RAUBHABOR R FRAFARF AR, 1091 6 A (0 I, RRAE T 110
WICA R AT REARER L BT BRI R R . PrLL, B, T SENLAUE 2 DO STy A IE
AR, HEERE R DA T HFIE .

THEAUT] — B A kg R, wTRER H RIEE 2= 0 PIE SO ks =2 i Ak
HH, BER AR DA BT B9 18 2 0 Bl 22 /0 = 2 AH S & AT VP . VR L
W4 NPURY: Accept without revision, Major revision, Minor revision, FlReject. HiTi®CIE#*
Hzal, —afd B vrE e, 8 —Rwdd, FE X bR S WAEE
e g s . BT g LR G 2 00 0PN D1 B R LR PE & 15 77 E 3T T — ez ek,
BHE AR . RIS CHFEMELE, B8] AMajor RevisionflMinor Revision . Major
Revision— ¥ & B H KB, Flln: BOoRSCHESR, Tk, B SL3R % . Minor Revision U] —#&
i — /DB ST EE A BB, BuREos e mB R E (mESREERELRE), F
R S R E T eI R TR R WS N

TSR R A2 N3 6N H IR TR BT =5V H f1E, ARS8, — RS
B R A T K22 1155

HUHATIE & HR— 2% F] (Special Issue) . XEELFMAERT. TFE . B, &SRR
S5F]—F, LREETRE—-7a, HBRaZas s i .
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3.5 ZWHICFP(Call For Paper)

— M [ b 2 WA T TR 2 BT 2 &K A7 — 4 CFP (Call For Paper). % CAF& AR IR 2
WHTH B AU, S BRI () A s BOCE RAT I TIY . BRIOCCE AN SR Bl =
FUHF AU (track), PLRIRRE SR BHESUOCEMEAERE, 0 78 & (Research Paper or
Regular Paper), %3 % (Short Paper), FlDemo3( % (Demo Paper). fEFfEREFIH, ALLTJL
LT BRI SN GAT- 4 B

1. XEHFEARG. & H A EasyChair, CMT%%,

2. WERMBEON. ANSAHRMEEOH. —MRMERELEDE, EXREl Mz
MCE, JF EARERNMENR. I, I E B eI CE. 5 MR HI DB 1
BEHY, BIFEILEIAT, /F8 & DAFTA N AE (OSBRI SCER A — SR R, Ry
gD

3. WEMEASLKEER. — KW HIEEESE ACMMP &t . EA A E C4
PR SRR . CE K AR KK,

4. R BEBEEYIR. CEMNHE RS open review, single-blind reviewHldouble-blind review —
Fi75 o open review 2 dRE AL REF, HAR AN KBRS 1 Sy, AR 0T RS N S )
single-blind review &8 7E RIS FE A, FHEANFEEE K S0y, (HRAEE A FE SR AL &
o XA NE WI—FrEfE 73\, double-blind review &8 {EHfmid 2, A ARG
HW S, EEWAMEFRANN S . WA RNEFR T, EEANAE L ERLHEE S

AU UOR 23R H — 2 BARRYEOR, B FE N SUE BRI 75 2R A0 e B4R 20K, LAt

W B SWHKICFPIE? i BHEM T AR BRI E TP . — R WAFERTp— IR R
BB ICFPIR A KATINE, 2R E 2 LFEMCFPHINE . BHECFPIZIIFA K. FHit,
WikiCFPH Calldpaperlitt 7 A2 ICFP. WA A 3 AS 2 &R B 5 . ] DLZEIX
ARk

3.6 IHENI RS

ACM (Association for Computing Machinery) 2 3CF FILAF 5T 4 24 T S LI 78 A8 ki 23
RI3ANFAE, EATERE

1. Topic A JBEH SC#k(General and reference), =¥ K iHHEHLGUR PN B8 HIEE, /AHEE
A, A AR AR AE SO SR N 2
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10.

11.

12.

13.

Topic B i (Hardware), BMEEfF#TE. HARQHE: BRI RS, OB B g it
AR - TC G A TS5 T T N 2

Topic C THHHL RS 451 (Computer Systems Organization). HFEEHNHAFEAR RGN, KA
KRG, LW RFEFTTHNE.

. Topic D %% (Networks). JtFEEAE AR REEM, MW BTE, WA, FIR 2%

IR RSN .
Topic E #F T2 (Software and its engineering). % AU A& RAFHLRLEM, FWEFAR, &
A B AE 5 TH N 25 o

Topic F 115 28 (Theory of Computation). 1% 743 EH M FAEM, JBES 5 B3
Hig, B EHERE.

Topic G 15 $1%% (Mathematics of Computing). % 74U EHEE B, MRS, FED
IS ALK

Topic H 15 & £ % (Information Systems). % FUURGFEHIEEH RS, FEAERG, B8
S IYSE AT

Topic I TH5H L% 42 (Security and Privacy). % FOUREIEME, <28ie, ANEEN, R4
wh, W%, BREZ R,

Topic J AWLAZ B (Human-centered Computing). 1% 3 ANAZ B0, AWLEMETH5,
Bt &, nriieEE.

Topic K 115 J77%% (Computing Methodologies). 115 ik AFERF 5 5L EAE, HTHE
i, NLERE, Mldsa>d, tHENLETRY:, oAt 5074

Topic L TH8EHLSH (Applied Computing). 1% T4k 5 B & — 5 51BN M2 X F
W Bl BFms, ks, BREEiE, AdaRSr s, rENBGE, HENBESEN

e

o

Topic M #2x 51FEHMAT AL IE 8 (Social and Professional Topics). 1% T8 EL & 115 Tk 5 7
s, HRBE, R,

FIEAIRIE B AT 7E The 2012 ACM Computing Classification System 3%H{: https://dl.acm.
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FIRFER AR AT
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BRAE N, M R AR 70 1 20 b 18 L T AR B AR OC SR, I NI B SR S i 2L, TR
SCERI TR . BEJE, EERATIIREN T, EDCEREEIRR R R K. R T iHENEAR G, COMPENDEX
(COMPuterized ENgineering inDEX) 2 Z7#ek. HHEJ, CompendexW4N T T % Ji45idx%,
HEFM KL N\TTi%1E%, HH HEngineeringVillagefR L 7E 28 2 1H ThRE

3.8 fF4aRFMEF (Impact Factor)

S AT (Impact Factor or IF )2 WA I TIFEMT S — N EEZ SR bR . ERRFEMLIT EPIEN,
HIFNe SCHIF S 5| IR B, SR, S Rl TR bR 2 A R BRI, PRy — At 78 8 ] Il R i
AT 2 HeE AR SO S AR B S s B TS A e R 0 SCAE A 2 E A S B SO S IR EGE . 7
THEHLSUR, BB RG22 2 B AT RS K. #I4n, top conference/journal — 25
FE S — AR B 2 WL )

3.9 WXRREE A% EasyChair. Microsoft CMTFIEDAS

WL EH ARG R —EMHN T EHIS RS RN RS, EiZRg0Hh, &AL
WAZWIL, BERSCFHESE R HEN, W CHRANRA, &R AN ATPATIY ) #4507
AR, $RACVPE R L. SR ECE g o] LOBE RN, AR, DLROR A BRSP4
%,

W 208 IR A R 48 NEasyChair. S ICMTHIEDAS.

EasyChair&— M FwebI SN EH RG. Hil, 2HNGFEZANS VKA T EasyChairdg 32
FNaE ERARAL:

B ANELHFERSVE T RE R ICMT. 320164 K1, CF —T2ASWEH TCMTH
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EDAS/&EDitor’s ASsistantf)4i 5. EDASH M T4 #IIEEE/ACM Transactions on Net-
working. HHI, EDASUYSAMH T B — Lo i M BN UL 51T .

3.10 Microsoft Word 5HTEX 2 %
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LaTeXs2 5 T TeXTF R K — i R . TeXsLhr Fo2—MHiEih 5. EldE L —5ie, Rk
RO B AE T T BRI B, UL HRROT e ERFIATeX R IR, X DA AT E Al
M, BBl LaTeXfETeXHJHEAf B, § W 7 — 288 H84, FRIK 7 SO\ IR . B8, fi
MLaTeX#EG IR E—EM IR 5%, HE, XEHZERSK. BN, S5 RXE/EIEEE
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FEHENLEART, ZHATEENRE A LaTeX#E 5L, 5Word#iLl, LaTeXHAT L TFLH:

1. LaTeXBEH BV AR E AN IEH RGERELaTeX L Ja, HHEHE L S Word 1R,
B R

2. LaTeXATLAHBINET, £, B, A, WESRERS. R SCERA L g E
W, Fk, B, AR, LaTeX2HZVEHEF S, TR ALIRHE. fn, 7£- 2 Hib
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3. LaTeXF LAHBNEH T, £, BIA . AXELECHISIHFPS, ERATESR. sl =
R AN =, fEIESCRXZIE S = B3 . fln, “anE R Rk A s
N CWE =R .

4. LaTeX W] LAH S M S SCHRSIFR . 2513 A5 3CE A G R (0 SCmR, i HL T 2 Bt 1
5E s 30 B B0 A S 25 S0k .

5. LaTeX H 2 5§ 1IE 3 i 225 3R 5 .

6. LaTeXKESCE KA -5 4% X7 Al AR RIS AEE BRI AR RN A, =
WCECE R G 2 P — BRSO, 4 SC TR U Ot RRCRAT IR 2. SRR mT AR O 1
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3.11 KUt FETHAENIZFMHA?

FEBRA AL B, — 44 A (0 1 o A N 2 ) R B4R 5 R A RURI R R

LB EiRANS e . MEERHIE AR, & BRI A, 5 — Wl B N K I TR ATAS 77 oK 8
RZ S5 R R X B 22 SRR AR S P _E gl 5 1% Uk ) M KR A B RE IS A

2. WARFGEN k. ERATIRI UL R T, W FCN sk EoR A S REAT 35 < e I 1 il i e )
- P S T HI 1) - P AR RO 1)L o R A B L SR S A LA T . Bl B
ANETIRL A A0 AT A R W AR AN T A A 2 ) LS B RS . AT g i
AL E A D PIAS T ] S (R A2 0 R DA HEE R 2 BOR RO ED, An e & 2E 0 36
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W FCAE ) B R R B R R RE T, B, 45 AN, — A AR RO T A S R
HAT B R SCEIF R B & BRI, IF Bl — g FUR A S 96 SR JGIE L 7 iR I & B AA 2%
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EHE-HEBHER ARG, —(1ES " HER, WEDSREERE - MRIERS /BT
AM—TTHEHMEPREES . —MRIERG ISR SER T 6. T4 R 2 Ht F LR
W7 5 R T S 3 45 SRRAE R VAR R . PTEL,  RERE AAZRAL T SEIRFR 5 1 — Tl & R
€. HAT, KREZHRWILERAELnux RE FIEATH. Fit, 23 Linux RYUE — PARIEEE.

— [ VBB RFE S RIEC/C++, Java, Python5@ FHRmFES HI—F. WMAESES
R T I NERI U, ALSRER T 6. B8 P ANFE AR 3 A C/CH+ M Java. AIiEE
i FPython T & — L E A TR . (ESARIE & K FEL T, EE2HEMTHEEK:

L. IBATHEE/HESR . W BT FE I N T - OB T — AN IS AT PR B AR S, R4, H T SEIX
— BT EE L E S R IR A BN RIEIE S . Bl EEEH 7T O++H1EF S8l 7w sLL
WA S RS8R ERIE R G4 MU R L R CHES 1M, M HCIESEFMC++iE
BRET RS R R — MR, INEREEE RS R —TEM S, EEMH T Javali s
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IR T Javaii 5 o

2. PR PIEFRRERAE, IR /SERRE R B S A AR W s 5 M %
AKFEM SR 5 R, NS R A S ER, TGS . fla, &M 17 Python T
RIGHAEE A . RO SEIR B A2 i A2 0 AR SR IR 45 2R, T HPython B A T A id
AL, Pl 2B — B IUse 5 B A I Python 7e il S 36 K A il sl Bt AL B, 2R 5]

A s A

3. BHGME. WR—-ATHZHZ AN GIEFERNE, BA, EFE—TTREHRE N5
B A R,

4. BWEIP R WRNERGZETRAGNEEI R, o, REEAFRFENREES 2215
HA iy i — bk
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3.14 Regular Paper, Short Paper, Demo Paper F1PosterfJ[X 7l

Regular Paper, Short Paper, Demo PaperflPoster & & W1 Y Fh 2308 SIS . T %
A Short Paper, Demo Paper, B3 Poster.

SR, FERA — RSk S e X DU R R S . (HaE, K3 E, Regular Paper8i# Research
Paper & T — P e B B AR . KE—MOA8-1201. AR, B — riffiRegular Paper, W #E
HE6T. —Regular Paper s B AL & Tk BHIF & H M — VI A, Blan: s s, Bihidn
5 R DL SCBUR S

Short Paper)& T —MBONFIFLIIR . BONRMEERK, 1EE oI5 BT A 11 A 25 300 55 7218 50
o BRRL, FESAER, (EETREAITIE, MEREE, RRERNABNEIR . Tk AT
BHIZERRAE R, ik, Sy v D E RIS R EE SR . WIS R MR A, T
#5325 UAE Technical Report™', 7E£2 1834 5] 1% Technical Report.
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4 BTEXE R+

AR FEENBLEH NI S E 75 2 B TEX 1) F1 R A — 288 WG . KA TEX /BTEX /2
A EE BRI RS, ARSI A AR A R . AN TeXBEOl, I SETeXEE (BIR
#3453 # Donald Knuth) $85 1) (The TEXbook) . LaTeXHAH I SCAS 0] PALEH B 7 ik (www . latex-
project.org) F# %], (The Not So Short Introduction to LaTeX) & —AIRLFPINITEE.

4.1 INEEE

LaTeX TAERIE A NP AN D IR, BB LaTeX Y %P1 45 F1 g - IR 155

fEWindows V& ., MiKTeXH TeX Livesg i AT I M iE A G . EATEEL & T B TeX R
SR TE, fln: pdfTeX, XeTeX, LuaTexfIBibTeXZ%. {HJE, EATHA X5, MiKTeXEk
MU R FEAR R, AT RSO 7 2 M a R, MiKTeX 42 B3 R It 23 & 216
TeX Livett @ ftie A 2 il Re . EHIINTRE N NZFiEFEH P —F. f£LinuxV &
T, Tex Livef#flt | Debian/Ubuntufd, 7] E#H KRG E AL (apt-get install texlive)

LaTeX I 9mE IR A B 2 k£ . EEH L H 3 Texmaker 58 il LaTeX R4 4w 4E TAE. 24 TexMaker%:
R, F T RE T EAE IR - > It B Texmaker 1 ¥ B LaTeX 4w P 15 19 2445 .

A HEBRAT ITE R LaTeX g IR 55 /& Overleaf. ‘EHRALE P 2 A SCRIL =, 2 1 AR
BREr g, A A SO S IR ST -

4.2 MNELH

IR LaTeX$ 530w, A, CERMN-DFABBITIER. LaTeXPER (A5
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5. THELFRBUEAE \begin{abstract } fl\end{abstract } Z [i] . 17 LA 2> BRI ML OCH (5 B (78 \begin
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6. BJEAEWSCI LAy, Hor, — BB B ST, MG SRRy, Wk &y, SCREY, 4
WET, B EATRICERIIR .
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PL R RIEEE S SRR R 450 . %07 3 B H T /R LaTeX 18 ORI 4544, A LIS T
—UIEEEZ MR A FIdr 2 .

\documentclass[conference] {IEEEtran}
\usepackage{algorithmic}
\usepackage{amsmath,amssymb,amsfonts}
\begin{document }
\title{Paper Title}
\author{\IEEEauthorblockN{1\textsuperscript{st} Given Name Surname}

\IEEEauthorblockA {\textit{Department of Computer Science} \\

\textit{ XXX University }\\

City, Country \\

email address}
}
\maketitle
\begin{abstract}

This is an abstract.
\end{abstract}
\begin{IEEEkeywords}

Keyword Examples
\end{IEEEkeywords}
\section{Introduction}

This is an introduction section.
\section{Related Work}

This is a related work section.
\subsection{Design}

This is a design section.
\subsection{Experimental Validation}

This is an experimental validation section.
\subsection{Conclusion }

This is a conclusion section.
\section*{ Acknowledgment }

This is an acknowledgment.
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% make the title area
\maketitle

\section{Introduction}\label{sec:intro}
\input{intro}

\section{Related Work}\label{sec:related}
\input{related}

\section{Preliminaries}\label{sec:prelim}
\input{prelim}

\section{Design}\label{sec:design}
\input{design}

\section{Experimental Validation}\label{sec:expr}

\input{expr}

\section{Conclusion}\label{sec:conc}
\input{conc}

%\section* {Acknowledgements}
%\input{ack}

\small
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\input{short-bios.tex}
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\subsubsection{Subsubsection 1.1.1}\label{sec::section-1.1.1}
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price 4\é | group by affiliation
: G. Overview
30+ | This article introduces preliminaries of paper writing in
: computer science, and presents research experience and skills
: in manuscript preparation, revision, and submission. All ex-
20 amples in this article are selected from papers published in
g‘-i top conferences or journals. Although there are a variety
10+ h . __ of approaches to organize a research paper, this article and
examples focus primarily on demonstrating methods usually
0 ('pz'(pl adopted by the author of this article in paper writing. We hope
00 10 20 30 40 x that these materials will be helpful to researchers who are
distance working hard to establish their research career.
There are many types of research papers. The one this article
Fig. 1. An example of angle-based partitioning. will present is called Research Paper or Regular paper.

12: A E ]

RS ERE R, BT ES Agraphicxt . A Efigure i 55 (75 \begin{figure } #1\end{figure} 2.
ED, ¥E R EFXFE (\centering) , BB K XAALEM K/ (\includegraphics), 45 H & 5@
(\caption) M &K %5 (\label).

\documentclass[10pt,journal letterpaper]{IEEEtran}
\usepackage{graphicx}

\begin{figure}[h!]
\centering
\includegraphics[width=0.5\textwidth]|{figs/single_figure.jpg}
\caption{ ¥ El Il 1. }
\label{fig::single_figure}

\end{figure}
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745 R I R A ]

Key alue
Partition ID | ID | Attrs
(1] 0

Random

Partitioning 0 1
i Map Reduce t Map Reduce |
Y. T T i f £ i !
: ‘4Filtering .{Anglgjba§ed + 4F‘\Itering - ‘r-‘ Loc‘al G"d_'Pas_ed | :
o Partitioning [} [ Skyline Partitioning |
Key [Value]| , | |
1D [Attrs|/ | v i N ! ey [ Value
: AV o HE | i Merging |1 | -
g - —v—%l o H H I H n |——| Hi 4 siyine fr—" |l|73 A?irs
& : b 1A G 1 ! 1
 iroring || Angle-based] % | X _{ Local Grid-based |/} [
: ﬁFlltenng Partitioning | o ! Filtering : " Skyline Partitioning ilL :
1
i Rey Valie | | Rey Value )
1 Partition ID | 1D [Atrs| | Partition ID | D | Attrs 1
! 0 [ P | 0 0 ... |
1 0 1 ! 1 1] .. '
| I
! First Map-Reduce Phase ! Second Map-Reduce Phase !
Fig. 1. An overview of the parallel skyline processing using MapReduce.
in manuscript preparation, revision, and submission. All ex- This article introduces preliminaries of paper writing in

amples in this article are selected from papers published in  computer science, and presents research experience and skills
top conferences or journals. Although there are a variety in manuscript preparation, revision, and submission. All ex-
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i A B A E ) T RS . X BB T figure FREE, AN B A AR A U H i figure A
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\documentclass[10pt,journal letterpaper]{IEEEtran}
\usepackage{graphicx}

\begin{figure*}[h!]
\centering
\includegraphics[width=0.75\textwidth]{figs/single_figure col_span.jpg}
\caption{#5#= H K I 7. }
\label{figure:single_figure_col_span}
\end{figure*}

4.6.3 BENEHHER

it A B DR SO B A H R R I 1 BB — kS, T DA b, H =
FEN T AW . AT RSO KRB, R Se A IR RG], A B
A MPRIEAER SO LI IMid . 88, B IR HE i/ 7 BT s (218l Brbl, A28 5F
ANIE A XA K

A XA PRI £ R BT, G0 R o 7SR (9.a819.5) s 1 AEPITAT
Hude ERISCIRSE R XNIKETE K 1 3mSR HIIF AR &R

@ Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. [E]5%55E

The latest version is available at https://www.littlewaterdrop.com ¥ Page
Email: support@littlewaterdrop.com = 55

-


https://www.littlewaterdrop.com

e R et i LI TP e

iterations. first. The order of objects in a particular partition is

This article introduces preliminaries of pa-
per writing in computer science, and presents

]
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research experience and skills in manuscript B :g NR-GPMRS 7 2500 PIRGIMES T

. . o W 2 -MS-BNL LS -MS-BNL X
preparation, revision, and submission. All exam- Z 1400 APRROPS P 2 2000 APRPOPS
ples in this article are selected from papers pub- £ o | PPEPGPS E' + E 1500} TEETUR —E7y
: . . s 100 ; x s
lished in top conferences or journals. Although “aE' wo |l o+ G % 1000 g

. . " . q - o
there are a variety of approaches to organize a e R g 0 é a-®
. . . N Jia) 54} 0 2§

research paper, this article and examples focus 500 538 6501175 1300 14% B w5 &
primarily on demonstrating methods usually Number of Objects (million) Nuniber of Objects (million)
adopted by the author of this article in paper (2) Uniform datasets. (b) Anti-related datasets.

writing. We hope that these materials will be

helpful to researchers who are working hard to Fig. 9. Varying dataset cardinality.

a

14: BRWEIEHE A (Bl

7E B 9OfURARES L i 5T T subfigurefl, FEEH T subfigure? i, KGN (EFERER
2, BAEH (H9, WATE (E 9.8 9.b) BAMIIFRE. #a)ihil, BA1R7E E s
G b, TEARREEN I SLIG A5 A, AT DM AR % figcard . T ARRETE Uniform datasets I
[y seae g R, Al LU AR % fig::card_uni.

\documentclass[10pt,journal,letterpaper| {IEEEtran}
\usepackage{graphicx}
\usepackage{subcaption}

\begin{figure}[h!]
\centering
\subfigure[Uniform datasets.]|{
\label{fig::card_uni}
\includegraphics[width=1.53in]{figs/expr/Card_uni.eps}}
\subfigure[Anti-related datasets.]{
\label{fig::card_anti}
\includegraphics[width=1.53in]{figs/expr/Card_anti.eps}
}
\caption{Varying dataset cardinality.}
\label{fig::card }
\end{figure}
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PR R 2R, DUKE BE 22 18 S0 a3 18] B 4 HoAh B JE SR # 2

MABN IS E, %G figure A H (A T minipage? 55, Kk EFHEE R .
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fieration first. The order of objects in a particular partition is
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-

g
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Exacution Time (s)
Access Rato (KByles/s)

B8

his  article introduces preliminaries of pa-
Tt ticl trod prel f
per writing in computer science, and presents
research'experirj!l?ce and skills' m manuscript 0 o e e ﬂ*"r-:mmm“
preparation, revision, and submission. All exam- taugr- - | ClamAV: Seqential Fess oo Random Wries
ples in this article are selected from papers pub- N B
ished in top conferences or journals. hough B
lished in tof f j Is. Althougl
there are a variety of approaches to organize a y
research paper, this article and examples focus ;
primarily on demonstrating methods usually e e e

/ X N R 7 Flle Sysims/Views Filo Systems Views
adopted by the author of this article in paper
writing. We hope that these materials will be Fig. 14. Random and sequen- Fig. 15. Random read and
helpful to researchers who are working hard to tial read evaluationin BAVFS.  write evaluation in BHVFS.

K 15: AU IR (=D

\documentclass[10pt,journal letterpaper]{IEEEtran}
\usepackage{graphicx}

\begin{figure}[h!]
\begin{minipage}{0.46\linewidth}
\centering
\includegraphics[width=1.5in]{figs/partial_order.eps}
\caption{Grid-based partition partial order in a two dimensional space.}
\label{fig:partial}
\end{minipage}
\hspace{0.01\textwidth}
\begin{minipage}{0.46\linewidth}
\centering
\includegraphics[width=1.5in|{figs/grid_partition.eps}
\caption{Sentinel objects.}
\label{fig:sentinel }
\end{minipage}
\end{figure}

4.6.4 BEEZERR

A 2 AR AR R MR SO DE Bl gs 2 AN DU Sl I om0 . B4 2 IRl X
WM TR R . Blin, —47 s =AM MR R LI 4 R A .

K16, =AEIFEHEHER—1T. HA, B 16af1 16bJERIIE AR (schools) LT (supermarkets)
PN B 162 18 16af1 16bE MABCRE . X =47 B4 A 16,

R, 0282 =T RN, HEEANCETEELR28%. HoAt v B I T HAl E AR X
wH.
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(a) Schools (b) Supermarkets (¢) An OVD

& 16: Ordinary Voronoi diagrams and OVDs in Euclidean space.

\documentclass[10pt,journal,letterpaper| {IEEEtran }
\usepackage{graphicx}
\usepackage{subcaption}

\begin{figure*} h!]

\centering

\begin{subfigure}[h!]{0.28\textwidth}
\includegraphics[width=\textwidth|{figs/figures_col_span_1.eps}
\caption{Schools}

\label{fig::figures_col_span_1}

\end{subfigure}

\begin{subfigure} [h!]{0.28\textwidth}
\includegraphics[width=\textwidth|{figs/figures_col_span_2.eps}
\caption{Supermarkets}

\label{fig::figures_col_span_2}

\end{subfigure}

\begin{subfigure} [L!]{0.28\textwidth}
\includegraphics[width=\textwidth|{figs/figures_col_span_3.eps}
\caption{An OVD}

\label{fig::figures_col_span_3}

\end{subfigure}

\caption{Ordinary Voronoi diagrams and OVDs in Euclidean space.}

\label{fig::figures_col_span}

\end{figure*}
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4.7 T

FEWR SO, W LESE R R, Wk SRR . AR R N L.
F b T A B A L — 2. AR T AT LAYE\ begin{table} (FE 4 o 1% B T B sk & 7T
R (BB PAAh, MBS DL B B ITR A5 7 e 76\ begin{tabular &4,

NP RN, BORZEENTE, cERETXTE, v AT, p{width’},

n{’width’}

R b{width'} 277 M A (TR L7 [ M T 5, o5, MFRATFE . —ANBL | 2R 7

AMARAB K FTTHE 2 LR R — 2R R, LArEIH T .

4.7.1 BEHEERE

JEAL L, AR R AE B P R AR . R AE R A SR ST, R e M ELE
FREEEE AR PR R T2 BB RG], REECARERZ . fln: NEAPRRLITE Ty

EARTTEBRIZATIN ) (fz: F0) Ffmhas R (BEED MEUE.

ples in this article are selected from papers pub-
lished in top conferences or journals. Although

¢ 1: Method Comparison.

there are a variety of approaches to organize a

[ wim &>

| [

research paper, this article and examples focus

[ 354

l
[A [ 836
[ B

primarily on demonstrating methods usually H 2002

| 402

adopted by the author of this article in paper
writing. We hope that these materials will be

K17 B A R A

\begin{table}[h!]
\centering
\caption{Method Comparison.}
\label{tab::single_col}
\begin{tabular }{|m{0.9in}||m{0.9in}|m{0.9in}|}
\hline
& BYE () & FEE \\\hline\hline
A & 83.6 & 354 \\\hline
B & 80.2 & 402 \\\hline
\end{tabular}
\end{table}

4.7.2 BEHEFTHE (—)

HRIEIATERD, PRGN, WHERREAFER. DRBONEEDR, AlRR %

WALEAT 2 W B R
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Zllelolelelolalelalo]|e writing in computer science, and presents research
SlE|E @2 |e|E |5 E12|&
experience and skills in manuscript preparation, revi-
-g sion, and submission. All examples in this article are
gllol olie | i e L6 selected from papers published in top international
EA AR R R e g ] Ecp ] i
P conferences or journals. Although there are a variety
= of approaches to organize a research paper, this ar-
o<l |u|o|w|m oz |-~ ticle and examples focus primarily on demonstrating
< |2 T|B (3| 2 .
E 2|2 § 2|2|£|2 E E E methods usually adopted by the author of this article
23|23 |3 o] 2|23
222|122 1212]2 == in paper writing. We hope that these materials will

) ) be helpful to researchers who are working hard to
#:1: An example of vertical tables. . .
establish their research career.

This article introduces preliminaries of paper

number of subsets. For each subset, a local skyline writing in computer science, and presents research

18: FAZYhEIFR M .

I EFIEAAS T . A T REERIE IR R, X HLEI N T adjustboxfl (\usepackage {adjust-
box}). SR, fEtablefJ3A5EH (\begin{table} f1\end{table} [A]), 3. | —/ adjustboxPJI¥E.
angle=90fcenter/Zadjustbox MM Z 4L, F3 0] U B IR BE P 1) P9 5 7 B0 I B 4% 90 %, I

et e, FEHX5F. fadjustbox Il — AN B R4S 2

\usepackage{adjustbox }

\begin{table}[t]
\begin{adjustbox }{angle=90, center}
\centering
\begin{tabular}{ccc}\hline
Methods & Time (Seconds) & Cost \\\hline \hline
Method A & 10 & 100 \\\hline
Method B & 11 & 120 \\\hline
Method C & 12 & 130 \\\hline
Method D & 13 & 140 \\\hline
Method E & 14 & 150 \\\hline
Method E & 14 & 150 \\\hline
Method F & 15 & 160 \\\hline
Method G & 16 & 170 \\\hline
Method H & 17 & 180 \\\hline
Method I & 18 & 190 \\\hline
Method J & 19 & 200 \\\hline \hline
\end{tabular}
\end{adjustbox}

\caption{An example of vertical tables.}
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\end{table}

4.7.3 BEYEFERE (2)

AR AR BRI, 752 A R (B XU B AN D, 4, "I BM#E Hrotating 9.
S B
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experience and skills in manuscript preparation, ev
shon, and submission. All examples in this article are
selected from papers published in top intermational
conferences or journak. Although there an a Variety
ui_" ches b0 organise & ch paper, this ar-
tick and examples focue primarily o demorstrating
mwthods usually sdopled by the suthor of this article
in paper writing. We hope that these malerials will
be helpful 0 msearchers who are working hard to
establish their msearch cameer

This artide introduces preliminaries of paper
wriling in compuier science, and presents research
experience and skills in manuscript preparation, mv
sion, and submission. All examples in this article are
selected from papers published in tlop inkemational
conlferences or journals. Although there am s variety
of approaches 1o organkse a mesearch paper this ar
methods usually adopted by the author of this article
in paper writing. We hope that these materials will
be helpful to rsearchers who am working hard to
establish their research cameer

This artidle introduces preliminaries of paper
writing in compuler scknae, and presents mesearch
experience and skills in manuscript preparation, my k
shon, and submission. All examples in this article are
selected from papers published in top inke mational
conferences or journale. Although there ane 5 variety
of approaches 0 organise a msearch paper, this ar
tick and examples focue primarily on demonetrating
nﬁlhmhl.mmﬂyndopﬁdby the author of this article
in paper writing. We hope that thess materials will
be helpful to msearchers who ame working hard to
establish their research cameer

This artice introduces preliminanes of paper
wriling in compuier sciene, and presents pesearch
experence and skills in manuscHpl prepatalion, ey -
sicn, and submission. All examples in this article are
selected from papers published in top inte mational
conferences or journals. Although these am a Variety
of approaches 1o organise a msearch paper, this ar-
methods usually adopted by the author of this article
in paper writing. We hope that these materials will

1
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%1 An example of vertical tabls.

S 1 rotatingfl (\usepackage {rotating}), FF7ERKE A BIFNHEE L | sidewaystable
58 (\begin{sidewaystable} 1\ end{sidewaystable} Z [i])

\usepackage{rotating}

\begin{sidewaystable}
\centering
\begin{tabular }{ccc}\hline
Methods & Time (Seconds) & Cost \\\hline \hline
Method A & 10 & 100 \\\hline

©
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Method B & 11 & 120 \\\hline
Method C & 12 & 130 \\\hline
Method D & 13 & 140 \\\hline
Method E & 14 & 150 \\\hline
Method E & 14 & 150 \\\hline
Method F & 15 & 160 \\\hline
Method G & 16 & 170 \\\hline
Method H & 17 & 180 \\\hline
Method I & 18 & 190 \\\hline
Method J & 19 & 200 \\\hline \hline

\end{tabular}

\caption{An example of vertical tables.}

\end{sidewaystable}

4.7.4 PEERE

FEREAG IR S, RO B RS 2 B 1 B B FE BRI, 7ERSLSIE LT, TRIER AT 2
PEIBAE—ADLAG T BUIE, AT P AL A DL I R 1 90 FE . B AR R AR 2 RS S B B
RItE, ATDAZRANTE 2 A5, W N BT R . B8R RAEH \begin{table* } fil\end{table* } A 5i45 4.

%% 1: Method Comparison.

| CIERER I i |
Method A 0/6/6 0/11/11
Method B 40/4/44 44/3/52
Method C 47575 11/9/9

\begin{table*}[h!]
\centering
\caption{Comparison of skyline algorithms.}
\begin{tabular }{|>{\centering\arraybackslash }m{1.5in}|
>{\centering\arraybackslash }m{1.5in}||
>{\centering\arraybackslash}m{1.5in}|c|c|c| }
\hline
& WA (Fp) & FEE \\\hline\hline
Method A & 0/6/6 & 0/11/11 \\\hline
Method B & 40/4/44 & 44/8/52 \\ \hline
Method C & 4/5/5 & 11/9/9 \\\hline

\end{tabular}
\end{table*}
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4.7.5 BHEBEITE

ERMT, WRFESIFEIOH, 7FHmultirowt flmulticolumntl. M _EAT CLE 50,
multirow @A T\ 0) &I IeH, multicolumn® T4 [\ & B0k .

%% 2: An example of merging cells.

Partitions
1 \ 2 \ 3 \ 4
DB1 || 310 3 7 169 | 489
A DB2 9 3 3 6 21
DB3 || 835 | 658 | 651 | 836 | 2,980

\begin{table}[h!]

\centering

Methods | DBs Total

\caption{An example of merging cells.}

\begin{tabular}{|c|c||c|c|c|c|c|}
\hline
\multirow{2}{*}{Methods} & \multirow{2}{*}{DBs} &
\multicolumn{4}{c|}{Partitions} & \multirow{2}{*}{Total} \\\cline{3-6}
& &1 &2&3 &4 & \\\hline \hline
\multirow{3}{*}{A} & DB1 & 310 & 3 & 7 & 169 & 489 \\\cline{2-7}
&DB2 & 9 & 3 & 3 &6 & 21 \\\cline{2-7}
& DB3 & 835 & 658 & 651 & 836 & 2,980 \\\hline

\end{tabular}

\end{table}

4.8 HFHRASLK

4.8.1 HFHER

LaTeX3ZHF AR 0. BR 1 R84 K% Y B SOAR G AR U BLAE, LaTeXIE SCRAECARE A
RAEPIANFRITTFT 5 Z[(3...8) M BAL THEARZ o fltn, fEIESC P i DU $x_is3Rik, kIw]
DA Sk i8Rk .

WA A T amsmathfl, \[/&\begin{displaymath}IZ4i5, CEAIREREATTFSHANX.
¥ 5 1~ 2075 4 H \ begin{equation } #1\ begin{equation } I 5% »

— R, S, $MequationPREE & LLRGS 1 3 A A I .
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4.8.2

T o/ W1 el A7 VT A o

YN

PRUONFERC AR P R E equation TR v, A2 BB A sURIAE A 77 22 2800 . B BL, R THIAY
5, WEEHA.

1. EARFITHR

x; + yj > ZZ (1)

\begin{equation}
x i+y'j>zij
\end{equation}

N

. ZARRY
cos(26) = cos® § — sin® § (2)

\begin{equation}
\cos (2\theta) = \cos"2 \theta - \sin"2 \theta
\end{equation}

3. HUR
a mod b (3)

\begin{equation}
a \bmod b
\end{equation}

4. 8%
x=a (modbd) 4)

\begin{equation}

(&)
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x \equiv a \pmod{b}
\end{equation}
k}n+1 =n? + k},rZL —kp_1 (5)

. ®

[

\begin{equation}
k {n+1} =n"2 + k n"2-k_{n-1}
\end{equation}
6. thBR
(6)

lim exp(—z) =0
T—00

\begin{equation}
\lim_{x \to \infty} \exp(-x) =0

\end{equation}
(7)

7. K&
Vee X, Jy<e

\begin{equation}
\forall x \in X, \quad \exists y \leq \epsilon

\end{equation}

8. B F5NE -
n! n\zty 1
El(n — k)! - (k) y—z3>< 5_15
\begin{equation}
\frac{n!}{k!(n-k)!} = \binom{n}{k} \frac{\frac{1}{x}+\frac{1}{y}}H{y-z} \\
e

Page
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3\times\frac{1}{2}=1\frac{1}{2}

\end{equation}
1
T =aqap+ (9)
1
ai +
1
az +
1
ag + —
as
\begin{equation}

x =a_0 + \cfrac{1}{a_1
+ \cfrac{1}{a_2
+ \cfrac{1}{a_3 + \cfrac{1}{a_4} } } }
\end{equation}

9. RFIMITE
(z122)
x (z475)

(yly2y3y4)

\begin{equation}
\frac{
\begin{array}[b]{r}
\left( x_1 x_2 \right)\\
\times \left( x’_1 x’_2 \right)
\end{array}

(10)

H
\left( y_ly_2y_3y_4 \right)
}

\end{equation}

10. RS

\/%Vl+x+x2+x3+-~-+x" (11)
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\begin{equation}
\sqrt{\frac{a}{b}} \sqrt[n]{1+x+x"2+x"3+\dots+x"n}
\end{equation}

11. K#0

Ztizti Z P(i, j) (12)

i=1  i=1 0<i<m
0<j<n

\begin{equation}
\sum_{i=1}"{10} t_i \\
\displaystyle\sum_{i=1}"{10} t_i \\
\sum_{\substack{

O<i<m \\
0<j<n
1}
P(ij)
\end{equation}
12. k&
31
— (k — 13
5 thate) 5| (13)
\begin{equation}
\frac{\mathrm d}{\mathrm d x} \left( k g(x) \right) \\
\left.\frac{x"3}{3}\right|_0"1
\end{equation}
13.
oo
/ e dx (14)
0
\begin{equation}
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\int_0"\infty \mathrm{e}"{-x}\,\mathrm{d}x
\end{equation}

14. #EER
P <A =2

Ag > 4) (15)

\begin{equation}
P\left(A=2\middle|\frac{A"2}{B}>4\right)
\end{equation}

15. FEREFNEH

o

(16)

O oot olw
ol O o=
D= O

\begin{equation}
M = \begin{bmatrix}
\frac{56}{6} & \frac{1}{6} & 0 \\[0.3em]
\frac{5}{6} & 0 & \frac{1}{6} \\[0.3em]
0 & \frac{5}{6} & \frac{1}{6}
\end{bmatrix}
\end{equation}

a1 ai2 0 Ain

a1 Qa2 ‘- A2n

\begin{equation}
A {mpn} =
\begin{pmatrix}
a {1,1} & a_{1,2} & \cdots & a_{1,n} \\
a_{2,1} & a_{2,2} & \cdots & a_{2,n} \\
\vdots & \vdots & \ddots & \vdots \\
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a_{m,1} & a_{m,2} & \cdots & a_{m,n}
\end{pmatrix}
\end{equation}

16. SYERER¥
n/2 if n is even
—(n+1)/2 if n is odd

\[{(n) =
\begin{cases}
n/2 & \quad \text{if } n \text{ is even}\\
-(n+1)/2 & \quad \text{if } n \text{ is odd}
\end{cases}

17. ASHER
(@), [b]; {c}, 1dl, llell, (), Lg ] [R 1,77 (18)

\begin{equation}
(a), [bL,\{c\} [d]\le\l,
\langle f \rangle, \lfloor g \rfloor,
\lceil h \rceil, \ulcorner i \urcorner

\end{equation}

BRI BENANE 2 — . A# Halgorithm Malgorithm2e il 7R T if-elses) 32, forsy
X Fwhiley S ¥ DA IRAREY . LaTeXM R T i A HAM P EEMQ, AR TERL, vf&%
FHOR B SCRY

FRERRERA RO, HREZREANZGE T, B0, 26— 218 SCHER BRI
FiE—BHF S, ARSI B R FER S TR SO E— R k. R R T
FOERI . SRR RIE T HIEREH.

Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. [E 52
@ The latest version is available at https://www.littlewaterdrop.com Y Page
Email: support@littlewaterdrop.com = 70


https://www.littlewaterdrop.com

4.9.1 algorithm&

IF-ELSE&Z &5

Algorithm 1 max(a, b)

1: if a > b then
2 return q;
3: else

4 return b;
5. end if

\begin{algorithm } [h!]
\caption{max(a, b)}
\begin{algorithmic}[1]

\If {a > b}
\State \Return q;
\Else
\State \Return b;
\EndIf
\end{algorithmic}
\end{algorithm }

FOR{EIf

Algorithm 2 max(Q)

1 m = Q[0];
2: for g€ @ do

3 if m < ¢ then
4: m =g

5: else

6 Continue;

7 end if

8: end for

9: return m;

\begin{algorithm } [h!]
\caption{max(Q)}
\begin{algorithmic}[1]

\State m = QI0];
\For { ¢ €Q }
\E{m <q}
\State m = g;
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\Else
\State Continue;
\EndIf
\EndFor
\State \Return m;
\end{algorithmic}
\end{algorithm}

WHILEEH

Algorithm 3 max(Q)

m = Q[0];
i = getlterator(Q);
while i.hasNext() do
t = i.next();
if m <t then
m =t
end if
end while
return m;

\begin{algorithm}[h!]
\caption{max(Q)}
\begin{algorithmic}[1]

\State m = Q[0];
\State i = getlterator(Q);
\While {i.hasNext()}
\State t = i.next();
\If {m < ¢}
\State m = t;
\EndIf
\EndWhile
\State \Return m;
\end{algorithmic}
\end{algorithm}

4.9.2 algorithm2ef]

IF-ELSE& 5%
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Algorithm 1: MAX finds the greater integer

Input: Two integers a and b
Output: The greater integer
1 if a > b then
2 |_ return a

3 else
4 |_ return b

\begin{algorithm}
\DontPrintSemicolon
\KwIn{Two integers a and b}
\KwOut{The greater integer}
\If{a > b} {

\Return{a}

}
\Else{

\Return{b}
}

\caption{{\sc Max} finds the greater number}
\end{algorithm}

FORTEIR

Algorithm 1: MAX finds the greatest integer

Input: A set Q = {qi...., gn} of integers
Output: The greatest integer in the set

1 m + Q[0]

2 for g€ do

3 if m < ¢ then

4 L m + q
5 else
L Continue

7 return m

\begin{algorithm}
\DontPrintSemicolon
\KwIn{A set @ = {q1,...,q,} of integers}
\KwOut{The greatest integer}
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m «+ Q[0]
\For{q € @} {
\If{m < ¢} {
m <— q

}
\Else{

Continue

}

\Returnm
\caption{{\sc Max} finds the greater number}
\end{algorithm}

WHILEEH

Algorithm 1: MAX finds the greater number

Input: A set Q) = {q1..... gn} of integers
Output: The greatest integer
m + Q0]
while ¢ € () do
if m < q then
L m < q

else
L Continue

B W N =

-2

7 return m

\begin{algorithm}
\DontPrintSemicolon
\KwIn{A set @ = {q1,...,q,} of integers}
\KwOut{The greatest integer}
m « Q[o]
\While{q € @} {
\If{m < g} {
m < q

}
\Else{

Continue

}

\Returnm
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\caption{{\sc Max} finds the greater number}
\end{algorithm}

4.10 BLE

MR SCIE A A T 2 B RANARRE, (ERAEIESCE R MW RE ST W i i %, BTEL, it
IS T 2 LR AR 1) A 2 AR B o A \ footmote{ } Air & AR IR IINE I A A, W0 N EIFTR .

amples in this article are selected from papers published in  top conferences or journals. Although there are a variety
top conferences or journals. Although there are a variety of approaches to organize a research paper, this article and
of approaches to organize a research paper. this article and  examples focus primarily on demonstrating methods usually
examples focus primarily on demonstrating methods usually

adopted by the author of this article in paper writing. We hope "This is an example of footnote.

Kl 20: BIVE R T

Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. [= =E_!
@ The latest version is available at https://www.littlewaterdrop.com i Page
Email: support@littlewaterdrop.com = 75


https://www.littlewaterdrop.com

4.11 3C#Ek

HEAEMR, fER L 45 R A f# A \bibliographystyle{ } 1\ bibliography{ } iy 2 51 A 2% ik

Y52, 5 H H HI\bibliographystylefit 2 12 £ Nabbrvflplain. plainfi 71 H #4544 A2 W B 1
TR 44 . abbrvl4B(EFHEE 4, SWAFIATI A48 S . \bibliography{ }fy &5 — /N4,
O T A %R G 22 30k XA X DL bib N e 4844 . fE48 FH \bibliography { } i
LW, AR B S HACE FS

PAURBI2E 7 AE bib SRR ST, 4548, MITEE S 300 R ks

@article{ DBLP:journals/tpds/ZhangJKQ16,

author = {Ji Zhang and

Xunfei Jiang and

Wei{-}Shinn Ku and

Xiao Qin},

title = {{Efficient Parallel Skyline Evaluation Using MapReduce}},
journal = {{IEEE} Trans. Parallel Distrib. Syst.},

volume = {27},

number = {7},

pages = {1996-2009},

year = {2016}

}

@inproceedings{ DBLP:conf/edbt/WangZSK17,

author = {Wenlu Wang and

Ji Zhang and

Min{-}Te Sun and

Wei{-}Shinn Ku},

title = {{Efficient Parallel Spatial Skyline Evaluation Using MapReduce} },
booktitle = {Proceedings of the 20th International Conference on Extending

Database Technology, {EDBT} 2017, Venice, Italy, March 21-24, 2017.},

pages = {426-437},
year = {2017}
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@proceedings{ DBLP:conf/edbt /2017,

editor = {Volker Markl and

Salvatore Orlando and

Bernhard Mitschang and

Periklis Andritsos and

Kai{-}Uwe Sattler and

Sebastian Bre{$}},

title = {Proceedings of the 20th International Conference on Extending Database
Technology, {EDBT} 2017, Venice, Italy, March 21-24, 2017},

publisher = {OpenProceedings.org},

year = {2017}

@book{DBLP:reference/sp,/2015dc,
editor = {Samee U. Khan and
Albert Y. Zomaya},
title = {Handbook on Data Centers},
publisher = {Springer},
year = {2015}
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@misc{knuthwebsite,
author = "Little Waterdrop',
title = "Introduction to Research Papers in Computer Science',

url = "http://www .littlewaterdrop.com"
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4.12

2% (Symbol Lists)

4.12.1 FHIEFRR(Greek Alphabet)

R 3 AT RER CHrAar)

! \alpha g \beta

~ T \gamma \Gamma d A \delta \Delta

€ ¢ \epsilon \varepsilon ¢ \zeta

7 \eta VAN \theta \vartheta \Theta
iota \iota K \kappa \varkappa
A A \lambda \Lambda 1 \mu

v \nu & = \xi \Xi

w 11 \pi \Pi p o \rho \varrho
o X \sigma \Sigma T \tau

v T \upsilon \Upsilon o o @ \phi \varphi \Phi
X \chi v U \psi \Psi
w Q \omega \Omega 2 \digamma

N \aleph 3 \beth

T \daleth J \gimel
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4.12.2 R FH KR (Function List)

® 4 RBAER BEERaUr)

©

exp \exp ker \ker
lim sup \limsup min \min
deg \deg ged \ged
lg \lg In \In
Pr \Pr sup \sup
det \det hom \hom
lim \lim log \log
sec \sec arg \arg
dim \dim inf \inf
lim inf \liminf max \max
® b ZARER (B EEU)
sin \sin cos \cos
tan \tan arcsin \arcsin
arccos \arccos arctan \arctan
sinh \sinh cosh \cosh
tanh \tanh coth \coth
sec \sec cse \csc
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4.12.3 ¥EFSF(Mathematical Symbols)

R 6: AT

R AT

©
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u \frac{x}{y} f £
v \sart{x} Y \sqrt[n]{x}
T \overline{x} z \underline{x}
z \widehat{x} z \widetilde{x}
z \overrightarrow{x} T \overleftarrow{x}
~~
x \overbrace{x} Xz \underbrace{x}
S \sum{x} 1= \prod{x}
[Tz \coprod{x} [ \int{x}
$u \oint{x} [[ = \iint{x}
Hx \biguplus{x} Nx \bigcup{x}
Uz \bigcup{x} Pz \bigoplus{x}
Rz \bigotimes{x} Oz \bigodot{x}
\VE" \bigvee{x} Az \bigwedge{x}
Lz \bigsqcup{x}
00 \infty v \forall
3 \exists partial \partial
? \nexists 0 \emptyset
I \varnothing ell \ell
e \cdots f \sharp
S \Im R \Re
AN \diagdown / \diagup
O \Diamond / \prime
I \hbar h \hslash
O \square Vv \surd
Z \angle £ \measuredangle
< \sphericalangle C \complement
v \triangledown A \triangle
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4.12.4 #{EFFFR(Operator List)

R TR

R AT
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* \ast * \star
\cdot o \circ

. \bullet O \bigcirc

o \diamond X \times

+ \div . \centerdot

® \circledast © \circledcirc

o \circleddash + \dotplus

x* \divideontimes + \pm

F \mp I \amalg

©) \odot o \ominus

@ \oplus %) \oslash

® \otimes 2 \wr

O \Box B \boxplus

B \boxminus X \boxtimes

O \boxdot O \square

N \cap U \cup

W \uplus r \sqcap

L \sqcup A \wedge

Y \vee T \dagger

T \ddagger A \barwedge

A \curlywedge M \Cap

1 \bot T \intercal

A \doublebarwedge < \lhd

> \rhd < \triangleleft

> \triangleright < \unlhd

> \unrhd \V/ \bigtriangledown

A \bigtriangleup \ \setminus

v \veebar Y \curlyvee

U \Cup T \top

A \rightthreetimes PN \leftthreetimes
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% 8 BlERER AT &

= \equiv = \cong

+ \neq ~ \sim

~ \simeq ~ \approx
= \asymp = \doteq

x \propto E \models
< \legq < \prec

= \preceq < \11

C \subset C \subseteq
C \sgsubset C \sgsubseteq
4 \dashv € \in

> \geq - \suce

= \succeq > \gg

D \supset D) \supseteq
J \sgsupset 3 \sgsupseteq
F \vdash 3 \ni

€ \perp | \mid

I \parallel > \bowtie

X \Join X \ltimes

X \rtimes ¢ \notin

~ \approxeq ~ \thicksim
“ \backsim S \backsimeq
e \triangleq = \circeq

o \varpropto \therefore
\because = \eqcirc

# \neq = \leqq

< \legslant b \lessapprox
<« \11 < \lessdot
< \lesssim 3 \egslantless
= \precsim = \ precapprox
€ \Subset - \subseteqq
< \preccurlyeq =< \curlyeqprec
> \geqq < \trianglelefteq
> \gegslant Z \gtrapprox
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20 BIFRR CHEBAT) 4

> \egg > \gtrdot
= \gtrsim > \egslantgtr
z \succsim = \succapprox
E) \Supset 2 \supseteqq
3 \sgsupset = \succcurlyeq
= \curlyegsucc > \blacktriangleright
> \trianglerighteq > \vartriangleright
< \lessgtr § \lesseqgtr
= \lesseqqgtr = \gtreqqless
% \gtreqless 2 \gtrless
3 \backepsilon 0 \between
< \vartriangleleft < \blacktriangleleft
£ \nleq i \nleqq
& \nlegslant e \nless
A \npreceq = \precnapprox
< \lneq s \lneqq
< \Insim < \lvertneqq
b \ngeq ;tf \ngeqq
* \ngeqslant # \ngtr
p \nsucc * \nsucceq
= \succnapprox oy \succnsim
> \gneq 2 \gneqq
Z \gnsim 2 \gvertneqq
¢ \nsubseteq ? \nsupseteq
¢ \nsubseteqq 2 \nsupseteqq
- \subsetneq 2 \supsetneq
2 \supsetneqq & \varsubsetneq
2 \varsupsetneq & \varsubsetneqq
2 \varsupsetneqq
Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. [= =E_!
@ The latest version is available at https://www.littlewaterdrop.com i Page

Email: support@littlewaterdrop.com

= 83


https://www.littlewaterdrop.com

4.12.5

Bk IS % (Arrow Symbols)

*®10: Wk (HEEpial )

©
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— \leftarrow = \Leftarrow
— \rightarrow = \Rightarrow
“ \leftrightarrow &= \Leftrightarrow
— \longleftarrow = \Longleftarrow
— \longrightarrow = \Longrightarrow
— \longleftrightarrow = \Longleftrightarrow
T \uparrow T \Uparrow
i \downarrow (3 \Downarrow
) \updownarrow ¢ \Updownarrow
— \leftharpoonup — \leftharpoondown
= \rightleftharpoons — \rightharpoonup
— \rightharpoondown leftrightarrows \leftrightarrows
— \leftarrowtail = \rightleftarrows
“* \nleftarrow - \dashleftarrow
— \rightarrowtail nrightarrow \nrightarrow
- \nrightarrow < \nLeftarrow
* \nRightarrow o \nleftrightarrow
& \nLeftrightarrow
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Page
84


https://www.littlewaterdrop.com

4.12.6 FRFEFR(Others)

® 1L FRR TR CURRETT)

6 \'{o} 0 \"{o}
o \-{o} 0 \b{o}
o \o e \Aae
o \u{o} 0 \{o}
6 \H{o} > \{o}
60 \t{oo} 0 \ {o}
Q \c{o} o \={o}
0 \d{o} s \d's
$ \r s § \H s
A \AA a \aa
B \ss 1 \i
J \j s \t s
S \v s 0 \O
Al \P § \S
E \AE T \dag
T \ddag © \copyright
£ \pounds
*12: FATRER (U
a \acute{a} brevea \breve{a}
a \ddot{a} a \grave{a}
a \tilde{a} a \bar{a}
a \chech{a} a \dot{a}
a \hat{a} a \vec{a}
A \Acute{\Acute{A}} A \Breve{\Breve{A}}
{1 \Ddot{\Ddot{A}} ‘L} \Grave{\Grave{A}}
A \Tilde{\Tilde{A}} A \Bar{\Bar{A}}
4 \Check{\Check{A}} A \Dot{\Dot{A}}
A \Hat{\Hat{A}} A \Vec{\Vec{A}}
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5 PBiR (Appendix)

5.1 SWSHEATHE® (Conference and Journal Rankings)

5.1.1 HEHEHNF<(CCF)ERFARSWAMEATIER

Hh [ SR 2 7 U HE T 1 [ B 22 R 2 BRI AT H S 41028 1 DL A8 b 1 [ B 2 44 1)
PRV Horr, ASRIRE R B ETRE 2 BT BRVE RS b2 2 MR HEK
LW, BEBEAFAREN. 2R EHE“Full Paper”’i{“Regular Paper”. HABE XA
3 (flinShort Paper, Poster, Demo Paperf) At ANFEW . AI7EWI R Huhk 25 F 2 3R 1) 51
Fhttps://www.ccf.org.cn/xspj/gyml/

5.1.2 O RATIE R

SO L ST H SRR T SR AR TSR R 7y . 2RI R T IR WA T R
#olE, Mol BEEZRR, HHAZERFE L KRG EE . OO0 HTIHF8E 784
BHAOEARTI. Horb, BaEEARAHHREHBR R A S 730 ME L2 AR T

5.1.3 Computing Research and Education Association of Australasia (CORE)

COREZ AL KA ATH 76 22 1 — M HE RS B8 2 AR XA &L TN THENE
505 BEARGUIS I RS H T MBS IR S . R, XA ey — it LAY
FIRHEA . Biln, A*FRORIE R TR 2T, AZORIEFALT 2 BRI T AE20184 2 HE
Zirp, RAA%KI S WESINA* . FE20104ERHTIHES T, HAET%HI RIS VA%,

5.1.4 HEHNSWMHATHR EER)

FEVF SN AARFRAEE — DR S WHER A 5 1240 AN AR T LA BT 2 A 1) 15
K, R ARG E PR R

THEHETIHER

B HFk R 45 (Hardware and Architecture)

Rank 1

1 IEEE Transactions on Circuits and Systems I
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2 IEEE Transactions on Computers (TOC)

3 Integration: The VLSI Journal

Rank 2

1 IEEE Transactions on Circuits and Systems II
2 Journal of Microcomputer Applications

3 Microprocessing and Microprogramming

R4 (System Technology)

Rank 1

1 IEEE Transactions on Communications
2 Journal of Parallel and Distributed Computing
3 ACM Transactions on Computer Systems
4 TEEE/ACM Transactions on Networking
5 ACM Transactions on Information Systems
6 IEEE Transactions on Parallel and Distributed Systems
7 Distributed Computing
8 IEEE Journal on Selected Areas in Communication
9 International Journal of Parallel Programming
10 Computer Networks

11 Real-time Systems
Rank 2

1 Networks

2 Internet Research - Electronic Networking Applications and Policy
3 Computer Communications

4 Journal of Computer Communications

5 Journal of Network and Computer Applications

6 Parallel Computing

7 Mobile Networks and Applications

8 Journal of High Speed Networks

9 Wireless Networks

10 Queueing Systems
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11 The International Journal of Supercomputer Applications
12 Concurrency - Practice and Experience
13 IEEE Journal of Internet Computing

14 ACM Transactions on Information and System Security

HmIZES M T 2 (Programming Languages and Software Engineering)

Rank 1

1 ACM Transactions on Programming Languages and Systems
2 Annals of Software Engineering

3 IEEE Transactions on Software Engineering

4 Journal of Functional Programming

5 ACM Transactions on Software Engineering and Methodology

6 Formal Methods in System Design
Rank 2

1 The Journal of Logic Programming
2 IEE Proceedings - Software
3 Journal of Software Maintenance: Research and Practice
4 Higher-Order and Symbolic Computation (previously known as LISP and Symbolic Computation)
5 Software: Practice and Experience
6 Journal of Functional and Logic Programming
7 The Constraints Journal
8 Journal of Logic and Computation
9 Journal of Programming Languages
10 Empirical Software Engineering
11 Automated Software Engineering
12 Formal Aspects of Computing
13 Object-Oriented Systems
14 Theory and Practice of Object Systems
15 Journal of Object-Oriented Programming
16 TEEE Transactions on Reliability

17 Future Generations Computer Systems: FGCS (Grid Computing)
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¥ #EFE (Data Bases)

Rank 1

ACM Transactions on Database Systems

IEEE Transactions on Knowledge and Data Engineering

Journal of Intelligent Information Systems: Integrating Artificial Intelligence and Database Technolo-

gies
VLDB Journal

Distributed and Parallel Databases

Rank 2

10

11

12

13

BE,

Data and Knowledge Engineering

Information systems

Journal of Systems Integration

Journal of Data Mining and Knowledge Discovery
International Journal of Computer and Information Sciences
International Journal of Cooperative Information Systems
International Journal of Intelligent and Cooperative Information Systems
International Journal of Geographic Information Systems
Journal of Information Processing and Cybernetics
Geoinformatica

Journal on Digital Libraries

Journal of the American Society for Information Science

Journal of Intelligent Information Systems

TRiP M HE K 4 (Algorithms, Theory and Related Areas)

Rank 1

1

2

3

4

5

Algorithmica

Computational Complexity

Discrete and Computational Geometry
IEEE Transactions on Information Theory

Information and Computation

©
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6

7

8

9

10

Journal of Algorithms

Journal of Computer and System Sciences

Journal of the Association for Computing Machinery
SIAM Journal on Computing

Mathematics of OR

Rank 2

10

11

12

13

14

15

16

17

18

Acta Informatica

Chicago Journal of Theoretical Computer Science
Computational Logic (TOCL)

Designs, Codes and Cryptography

Journal of Symbolic Computation

Journal of Automated Reasoning

Journal of Graph Algorithms and Applications

Journal of Complexity

Journal of Cryptology

JOTA - Journal of Optimization: Theory and Applications
Mathematics of Computation

Mathematical Programming

Optimization: A Journal of Mathematical Programming and Operations Research
ORSA Journal of Computing

Nordic Journal of Computing (BIT)

SIAM Journal on Optimization

Random Structures and Algorithms

Theoretical Computer Science

HEIER S AR E(Computer Graphics and Interaction)

Rank 1

1

2

3

4

ACM Transactions on Graphics

ACM Transactions on Modeling and Computer Simulation

©

Computer Aided Geometric Design

Computer-Aided Design
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5

6

7

8

9

10

IEEE Transactions on CAD of Integrated Circuits and Systems
IEEE Transactions on Visualization and Computer Graphics
SIAM Journal on Scientific and Statistical Computing
Multimedia Systems

Performance Evaluation

Journal of Visual Communication and Image Representation

Rank 2

10

11

12

13

14

15

Computers and Education

ACM Transactions on Mathematical Software

Hypermedia

International Journal of Modeling and Simulation
International Journal of Shape Modeling

International Journal on Computational Geometry and Apps
Simulation and Games

Simulation and Gaming

Visual Computer

Computational Geometry - Theory and Applications
Simulation

Multimedia Tools and Applications

International Journal in Computer Simulation
Integrated Computer-Aided Engineering

Information Retrieval

AL E#E(Artificial Intelligence)

Rank 1

1

2

3

4 IEEE Transactions on Pattern Analysis and Machine Intelligence

5

6

Artificial Intelligence
Artificial Intelligence Review

Computational Linguistics

IEEE Transactions on Robotics and Automation

IEEE Transactions on Image Processing

©
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7

8

9

10

Journal of Artificial Intelligence Research
Neural Computation
Machine Learning

International Journal of Computer Vision

Rank 2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

ACM Transactions on Asian Language Information Processing
Artificial Intelligence Magazine

Annals of Mathematics and Artificial Intelligence

Applied Artificial Intelligence

Applied Intelligence

Artificial Intelligence in Medicine

Autonomous Agents and Multi-Agent Systems

Computational Intelligence

Complex Systems

Computer Speech and Language

Computer Support for Collaborative Learning (CSCL)
Computer Vision and Image Understanding

Connection Science

CVGIP: Graphical Models and Image Processing

CVGIP: Image Understanding

Expert Systems with Applications: Artificial Intelligence International Journal
IEEE Transactions on Neural Networks

IEEE Transactions on Speech and Audio Processing

IEEE Transactions on Systems, Man, and Cybernetics
International Journal on Artificial Intelligence Tools

Journal of Experimental and Theoretical Artificial Intelligence
Journal of East Asian Linguistics

Knowledge Engineering Review

Machine Translation

Neural Networks

©

Network Computing in Neural Systems

Pattern Analysis and Applications
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28 Pattern Recognition
29 Neurocomputing

30 User Modeling and User-Adapted Interaction: an International Journal

BATENRZ KX (General Computer Science and Related Journals)

Rank 1

1 Journal of the American Medical Informatics Assoc (JAMIA)
2 Journal of Combinatorial Theory

3 Combinatorica

4 SIAM Journal on Discrete Mathematics

5 Operations Research
Rank 2

1 Communications of the ACM
2 ACM Computing Surveys
3 Proceedings of the IEEE
4 Information Processing Letters
5 IBM Journal of Research and Development
6 Computers in Biomedical Research
7 Methods of Information in Medicine
8 Medical Decision Making
9 International Journal of General Systems
10 Adaptive Behavior
11 Discrete Applied Mathematics
12 Discrete Mathematics
13 Journal of Computational Biology
14 Journal of Molecular Biology

15 Bioinformatics

THEHSWHEE

W5k R (Hardware and Architecture)
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Rank 1

1 ASPLOS: ACM Architectural Support for Programming Languages and Operating Systems
2 ISCA: ACM/IEEE Symposium on Computer Architecture

3 ICCAD: International Conference on Computer-Aided Design

4 DAC: Design Automation Conference

5 MICRQO: International Symposium on Micro-architecture

6 HPCA: IEEE Symposium on High-Performance Computer Architecture

Rank 2

1 SUPER: ACM/IEEE Supercomputing Conference

2 ICS: International Conference on Supercomputing

3 ISSCC: IEEE International Solid-State Circuits Conference
4 HCS: Hot Chips Symposium

5 VLSI: IEEE Symposium VLSI Circuits

ARG (System Technology)

Rank 1

1 SIGCOMM: ACM Conference on Communications Architectures, Protocols and Applications
2 INFOCOM: IEEE International Conference on Computer Communications
3 SPAA: Symposium on Parallel Algorithms and Architecture
4 PODC: ACM Symposium on Principles of Distributed Computing
5 PPoPP: Principles and Practice of Parallel Programming
6 MassPar: Symposium on Frontiers of Massively Parallel Processing
7 RTSS: Real Time Systems Symposium
8 SOSP: ACM SIGOPS Symposium on Operating System Principles
9 SOSDI: Usenix Symposium on Operating System Design and Implementation
10 CCS: ACM Conference on Computer and Communications Security
11 IEEE Symposium on Security and Privacy
12 MOBICOM: ACM International Conference on Mobile Computing and Networking
13 USENIX Conference on Internet Technologies and Systems
14 ICNP: International Conference on Network Protocols

15 OPENARCH: IEEE Conference on Open Architectures and Network Programming
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16

PACT: International Conference on Parallel Architecture and Compilation Techniques

Rank 2

10

11

12

13

14

15

16

CC: Compiler Construction

IPDPS: International Parallel and Dist Processing Symposium

IC3N: International Conference on Computer Communications and Networks

ICPP: International Conference on Parallel Processing

ICDCS: IEEE International Conference on Distributed Computing Systems

SRDS: Symposium on Reliable Distributed Systems

ASAP: International Conference on Application-Specific Systems, Architectures and Processors
Euro-Par: European Conference on Parallel Computing

Fast Software Encryption

Usenix Security Symposium

European Symposium on Research in Computer Security

WCW: Web Caching Workshop

LCN: IEEE Annual Conference on Local Computer Networks

IPCCC: IEEE International Phoenix Conference on Computing and Communications
CCC: Cluster Computing Conference

ICC: International Conference on Communications

mIZES 5 I 2 (Programming Languages and Software Engineering)

Rank 1

POPL: ACM-SIGACT Symposium on Principles of Programming Languages

PLDI: ACM-SIGPLAN Symposium on Programming Language Design and Impl
OOPSLA: Object-Oriented Programming Systems, Languages, and Applications

ICFP: International Conference on Function Programming

JICSLP/ICLP/ILPS: (Joint) International Conference/Symposium on Logic Programming
ICSE: International Conference on Software Engineering

FSE: ACM Conference on the Foundations of Software Engineering (inc: ESEC-FSE when held
jointly)

FM/FME: Formal Methods, World Congress/Europe

CAV: Computer Aided Verification
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Rank 2

1

2

3

10

11

12

13

14

15

16

17

18

19

20

21

22

TACAS: Tools and Algorithms for the Construction and Analysis of Systems

ESOP: European Conference on Programming

ICCL: IEEE International Conference on Computer Languages

PEPM: Symposium on Partial Evaluation and Program Manipulation

SAS: Static Analysis Symposium

CP: International Conference on Principles and Practice of Constraint Programming
RTA: Rewriting Techniques and Applications

ESEC: European Software Engineering Conference

IWSSD: International Workshop on Software Specification and Design

CAiSE: International Conference on Advanced Information System Engineering
ITC: IEEE International Test Conference

IWCASE: International Workshop on Computer-Aided Software Engineering

SSR: ACM SIGSOFT Working Conference on Software Reusability

SEKE: International Conference on Software Engineering and Knowledge Engineering
ICSR: IEEE International Conference on Software Reuse

ASE: Automated Software Engineering Conference

PADL: Practical Aspects of Declarative Languages

ISRE: Requirements Engineering

ICECCS: IEEE International Conference on Engineering of Complex Computer Systems
IEEE International Conference on Formal Engineering Methods

International Conference on Integrated Formal Methods

FOSSACS: Foundations of Software Science and Computation Structures

¥ #EEE (Data Bases)

Rank 1

1

2

3

4

5

SIGMOD: ACM SIGMOD Conference on Management of Data
PODS: ACM SIGMOD Conference on Principles of Database Systems
VLDB: Very Large Data Bases

ICDE: International Conference on Data Engineering

ICDT: International Conference on Database Theory
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Rank 2

1 SSD: International Symposium on Large Spatial Databases

2 DEXA: Database and Expert System Applications

3 FODO: International Conference on Foundation on Data Organization

4 EDBT: Extending Database Technology

5 DOOD: Deductive and Object-Oriented Databases

6 DASFAA: Database Systems for Advanced Applications

7 CIKM: International Conference on Information and Knowledge Management

8 SSDBM: International Conference on Scientific and Statistical Database Management
9 CooplS - Conference on Cooperative Information Systems

10 ER - International Conference on Conceptual Modeling (ER)

¥ HEIZHE (Data Mining)

Rank 1

1 KDD: Knowledge Discovery and Data Mining

2 ICDM: IEEE International Conference on Data Mining
Rank 2

1 SDM: SIAM International Conference on Data Mining

2 PKDD: European Conference on Principles and Practice of Knowledge Discovery in Databases (PKDD)

X518t (Algorithms and Theory)

Rank 1

1 STOC: ACM Symposium on Theory of Computing

2 FOCS: IEEE Symposium on Foundations of Computer Science

3 COLT: Computational Learning Theory

4 LICS: IEEE Symposium on Logic in Computer Science

5 SCG: ACM Symposium on Computational Geometry

6 SODA: ACM/SIAM Symposium on Discrete Algorithms

7 SPAA: ACM Symposium on Parallel Algorithms and Architectures

8 PODC: ACM Symposium on Principles of Distributed Computing
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9

10

11

ISSAC: International Symposium on Symbolic and Algebraic Computation
CRYPTO: Advances in Cryptology

EUROCRYPT: European Conference on Cryptography

Rank 2

1

2

10

11

12

13

14

15

16

17

18

19

20

21

CONCUR

ICALP: International Colloquium on Automata, Languages and Programming
STACS: Symposium on Theoretical Aspects of Computer Science

CC: IEEE Symposium on Computational Complexity

WADS: Workshop on Algorithms and Data Structures

MFCS: Mathematical Foundations of Computer Science

SWAT:": Scandinavian Workshop on Algorithm Theory

ESA: European Symposium on Algorithms

IPCO: MPS Conference on integer programming and combinatorial optimization
LFCS: Logical Foundations of Computer Science

ALT: Algorithmic Learning Theory

EUROCOLT: European Conference on Learning Theory

WDAG: Workshop on Distributed Algorithms

ISTCS: Israel Symposium on Theory of Computing and Systems

ISAAC: International Symposium on Algorithms and Computation

FST&TCS: Foundations of Software Technology and Theoretical Computer Science

LATIN: International Symposium on Latin American Theoretical Informatics

RECOMB: Annual International Conference on Computational Molecular Biology

CADE: Conference on Automated Deduction
IEEEIT: IEEE Symposium on Information Theory

Asiacrypt

M A (Applications)

Rank 1

1

2

3

I3DG: ACM-SIGRAPH Interactive 3D Graphics
SIGGRAPH: ACM SIGGRAPH Conference

ACM-MM: ACM Multimedia Conference
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4 DCC: Data Compression Conference
5 SIGMETRICS: ACM Conference on Measurement and Modelling of Computer Systems
6 SIGIR: ACM SIGIR Conference on Information Retrieval

7 PECCS: International Conference on Pervasive and Embedded Computing and Communication Sys-

tems

8 WWW: World-Wide Web Conference
Rank 2

1 EUROGRAPH: European Graphics Conference

2 CGI: Computer Graphics International

3 CANIM: Computer Animation

4 PG: Pacific Graphics

5 IEEE-MM: IEEE International Conference on Multimedia Computing and Systems
6 NOSSDAV: Network and Operating System Support for Digital Audio and Video
7 PADS: ACM Conference on Principles of Advanced Discrete Simulation

8 WSC: Winter Simulation Conference

9 ASS: IEEE Annual Simulation Symposium

10 MASCOTS: IEEE International Symposium on Modeling, Analysis, and Simulation of Computer and

Telecommunication Systems
11 PT: Performance Tools - International Conference on Model Techniques and Tools for CPE

12 NetStore - Network Storage Symposium

AL EgERIEXT (Artificial Intelligence and Related Subjects)

Rank 1

1 AAAIL American Association for Artificial Intelligence National Conference

2 CVPR: IEEE Conference on Computer Vision and Pattern Recognition

3 IJCAI: International Joint Conference on Artificial Intelligence

4 ICCV: International Conference on Computer Vision

5 ICML: International Conference on Machine Learning

6 KR: International Conference on Principles of Knowledge Representation and Reasoning
7 NIPS: Neural Information Processing Systems

8 UALI: Conference on Uncertainty in Artificial Intelligence

The latest version is available at https://www.littlewaterdrop.com i Page

@ Copyright © 2019 Little Waterdrop LLC. All Rights Reserved. [E]5%55E
Email: support@littlewaterdrop.com = 99


https://www.littlewaterdrop.com

9

10 ACL: Annual Meeting of the ACL (Association of Computational Linguistics)

ICAA: International Conference on Autonomous Agents

Rank 2

10

11

12

13

14

15

16

17

18

19

AID: International Conference on Artificial Intelligence in Design

AI-ED: World Conference on Artificial Intelligence in Education

CATIP: International Conference on Computer Analysis of Images and Patterns

CSSAC: Cognitive Science Society Annual Conference

ECCV: European Conference on Computer Vision

EAI: European Conference on Artificial Intelligence

EML: European Conference on Machine Learning

GP: Genetic Programming Conference

TAAT: Innovative Applications in Artificial Intelligence

ICIP: International Conference on Image Processing

ICNN/IJCNN: International (Joint) Conference on Neural Networks
ICPR: International Conference on Pattern Recognition

ICDAR: International Conference on Document Analysis and Recognition
ICTAI: IEEE conference on Tools with Artificial Intelligence

AMALI: Artificial Intelligence and Maths

DAS: International Workshop on Document Analysis Systems
WACV: IEEE Workshop on Applications of Computer Vision
COLING: International Conference on Computational Linguistics

EMNLP: Empirical Methods in National Language Processing

H ftb(Miscellaneous)

Rank 2

1

2

AMIA: American Medical Informatics Annual Fall Symposium

DNA: Meeting on DNA Based Computers
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