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Abstract: In large IT companies, especially like Google or Baidu, code search is an indispensable and frequent activity in the software
development process, which speeds up the development process by learning or reusing existing code. Over the years, a large number of
researchers have focused on code search and designed many excellent tools. However, the existing research and tools are mainly on a
small-scale or single programming language code data set, not from the actual requirement of industries, and the user’s query input is also
limited; there is still a lack of a set of industrial-scale massive code retrieval and management technology solutions. This study proposes a
code search engine solution and system implementation based on industrial-scale massive data, oriented to the most direct needs of users
in the development process, through offline analysis and online analysis, complete the index construction and retrieval of massive code
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base. Among them, offline analysis is responsible for the acquisition and analysis of code-related data and building an index cluster. The
online process is responsible for transforming the user’s query, sorting the results of the search, and generating a summary. The system is
deployed on the Baidu code base, and the index is built for dozens of TB-level Git code bases. The average retrieval time is within 1s.
Since the launch of Baidu’s application, the number of visits has gradually increased. There are thousands of users per week and tens of
thousands of times searching. The system is widely praised by Baidu engineers.

Key words: code search; indexing; rank; massive code

BAETF RS FR A BT R RIS AR R )2 @ k'S . AR IF R e, 0855 50 R I AR
R AL I 35 3 o B R AR 0 3h 2 — L et Google TR AF T AR H AT AT 3% % 235 12 kP T i 4
S IR I R, U AR Al I e S B A 48 2R T D 38 3k, R 4 75 b B R LTS 2 AR T4 T
AT R AR D 58 B 2. TR bk, 5 R DGR AR D 1 Be ek AP AT U7 USRS 1 R G 3 AR 13
e
SR S Al AR DS 4 2R 2R e A TR (1.
o HJGMAEEE K, Google fUR I 20 1247, P 48 F] Git(https://git-scm.com/) kAT ALY B Git 7
it ARG RS 25 (8] gl 20 TB 2. 50 g SR 1) 2 A1 B N 200 £ S e K b 5 P 1 4 KB B AR 15 153 )7
AT MBRACHE 63 J5AT BRI, A Mk 4% i ARG 48 2- T EL A 201 i A 3 £ 1R AR RS 408, 9 L BB ORTIE AR AT 58 8
{17 B 200 3R AW Ay TR
o JLURRHUBEN Al TR AR F 0 RVE B AR O B A B B S M AR S L R B S
WA T Zak 30 Bl LU B g FRE S i TN FNE M E S 8 A [, F B REBR )78 501 5 N 34794
B AEAGAE A HLHL LA X VRARI A 22 AR 15 R B TR
o IR AEANE AR WA B XNEL L R 2 X 5% tag 7 AT E B EAR Git
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% 518 T AR A 2 g an sbifs = 1) R 5 1 EH.
o AR, A Py Tt i B T AR D 48 R R (I A AN AR, N A S R N — A A LA
IR ZH ) query(query S P REAT IS R I S B R] , L J VE 44 B K A) RS AT AR S ST A kAT
e 4R IR (A1 25 P AR (1 &5 R AR X 1) DR b, 0 7 R R IR AT B 0 R AR A48 R 5 AT
He e e TH R ST R B i B
o A WA BRIFAL R AR, BEWSAE 1 E TB IR 515 o ms LA 5E R R JF B 2 ks Fl P A Bk
LI A 2R G [ L T Google SEARAT AL AR (M 2 B8 AH R I8 WA 2 BRI A SRR IE AT R 5 [P 46
W A IE A FEAL . Google N A SO IR ACRE 44 2% 75 | 45, Afe i oy HH 4k DA Z ot 1, M it b T LU i chromium
(https://cs.chromium.org/chromium/) 44 %6 . 7 b 1 48 A8 98 & 4K #F, L6 i Krugle(http://www.krugle.com/) LA &
insight.io %%, 18 1o 5 8 17 3k AT 48 2%, DL AR S L 45 M b, b i Github(https://github.com/) . Bitbucket(https:/
bitbucket.org/) %t 42 4t T 1 i O AT AAD AR R Th e, X 28 TR 148 RV e A I R, O KEAA
T4 22 (R F 9T AR A (1 A6 P P 2 0 B N T SR EAT 200K E At Kashyap 45 AT & (15 Source Forage
FIHELL CICH+ B BRI 20AE i N, A 5 4 b R P 5 92 5 08 S, SRS A Mo e AR DA S AT A R O T AR I 5
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J2E, 8 LA SCA B A B XA B3] LR A T B A X AN A 1 SRR 5 A B T I S Gu 25 AN BLE
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SR 5N AR G DA A B DA e ZR K A P 49 A pE T DO B 4% 45 AR LA
BRI R ARG L HE Y BE DOk, RS T TB 4R Git g, RELE 2> B AERf R 5 | AL sEACRY, S4B
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AR SC R ) A A 4 2R 2R 4 1 Sl B 4 ok R 2 i R S 4 4 . B 4k it SR T Elasticsearch 1 S Ak
{74t Elasticsearch J&—/M4:T- Apache Lucene(TM)FFFIE# R 514, 2t T — Ao 2 H 7 5e ) 43038
RV Y T TRAT (0 Al 248 2R 51 8 8 28 iy 2 B H b 2 A [R) (K AR AL YRS DAL ol s i 1 B 2y 23R
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(abstract syntax tree,fii#% AST)FIACHS A OCE P, I 1 AST f# 47 th Eclipse CDT/IDT 5¢ i, Eclipse CDT/
IDT 23T Eclipse “F & IR 4L C/IC++(CDT),Java(IDT) 5 i IT & FF 55 (3 4.

o RIE BRI 3 A S O 75 A A U DU N IR A AR i 5 4 B, E R A Elasticsearch 1E 4 £k
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Fig.1 Interactive process chart of Baidu code search
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b HAh € el 7 T a4 RS AT &R 51, R B RE R 2 1 i @ AR R B B T AR R BRI
T, FF B RIAT 2 EH R G| L AE s 1 RR 51D 1) I 5% B A EAT ACRD AR 5 I 8] 1 51, i DA R BT 4K
A PETE TR 513K B T SR At AR N s R 4 SE R R 5 R A A N SRk 1, R R s R 51 R AR
T ST A, R A B R IE AT 43 2 45 5 /D (R By ) 28 5 | 58 B I R S T IRAT 5502 0 1 T AR S5 O ME T 42 TR0 Dk A A
RGP IFAREIRUEMR S E 1000 ] F (¥], AT 06 0050 47 25 5 A0 B, L o4 ok ] R 3800 T8 40 3 I8 e R 4, B %
J& MR S8 BT AR (R LA 7 8 A5 D0 2k T ZR 002 AT BB H AR (R T $2 T, 7 ZEOR AR 22 5 | 400t 1) R A0 1 ol 7 2 — A
B E B R BT, B bR 51 B S 15 5 S AQRHE B < Ta) 1) 72 e, AR B0 PT i Bl T 15 5 | R B8 b
T 1R A B T B R S AR IR 80 B e R Gl e vk o R 2 AR . 2R 2 W BN BT Be %
AR I b ASE A5 LA 11 47 43 35

AR EHE C f R GBR T BN 3 ARG LASN IEH — ANFR BRI ACHS 25 81 IR 45 R0 IEANTE 5 1 5 fj Ao
BRI 10, 15 P BT 4 3 tag AR HEAT B W R ET X 4332\ tag AT ARG R 51 TR ZER BN R 4 3L
e E R TS REAT L5, K4y 3 tag MIARHE ER 32 ARG 4 e K 1 R ARAS . 6 K =0 5 R ARRD AT
RO AOE A it 73 (R IR R o R I AR T 4 = vk e O L S R R KB E S AR, HFRA A X,
XBRAR T L AR, BT LA BT R B IR S 4T 2 B G R 5 RIS L A 2 R 5 3%, 1 e HERE I R BRI % 5
Z A H Git Ap 2 & AN 532 tag 5 F A X, 28 5 RO X £eA RO AR EAT 2R 5 | 3X R 5 iAE
TR A 13 0k [T 4 AR PR, OF HABCR MARAIR. 53 4 — AN J7 32 M Elasticsearch (#3851 FERb 47T 25 5, K A 78
Elasticsearch 34745 B 28 JE 5 ey 280 I T SCAF N A8 BE 2, 0] DA — AN SO 9 & 1 md5 3038 B A — N3
414 Git blob(https://git-scm.com/book/en/v2/Git-Internals-Git-Objects) i &, md5 5t % Git blob 1] LAME-—FriH— 4>
SCAE i R AE R B — > md5 2# Git blob {H HIIL T 2 AN S, 384 st 75 B 2 e R T L 3

I B3R 7 58 AEAR T B0 M€ s fift e T H5 0 1) i 280 R A 0 el nT DAEAT BB AR RS R 51 T BRUh £ £
MV SE bR R A R P AN AT DA AR HE AT 44 2Rt A5 S AR R AT 40 2R T AR 75 TR 51 AXAD PEAS 5 1% 8 1k A
SRR AR 7R A 5 11 S8 1 £ S AR S 2 58 AN R R 51 5 SR AT HEAT 23 ) &R 5.

XA R R & K 2 A Y AR R AR Y L AR ) S A, TN A FFINIE 2
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R NIATHRIF R E AR BRI R PHP 18,84 1% 4N K & 4518 R 45 £ 1A I, B sort, fth A3 1R K
(A 26 2 45 54K PHP R 9 sort bR 85, 1 AN & Co+ sl A g R 5 1, BRI, R 51 T ARAD B 1Y) R 4 Rt 15 5 A7 MR
FE R A4 22 R G0 v UHEAT B8 4 RS 1) A 4k

AP o T AT 4 2= M0 5 B 2 rh (AT SO (1 Ja 4t o T4 g ke 1t R B ZE 1), L a4 A2 45 5 10 R, [
TR AR ) SRR S R E T — B T b B R ASAE 5 I I, DU A AR I R R R Th B AR 2
AEAR 7 AT DhAr 2R — By 8] B AQ A, B 16 T R 8 AT R b e AR 4 i L R AN E
ARAEE A AFE T BRE S, TN B E A BRI RA LA L 45 HH P AT R L P~
TEAR AT N 8 AT 8 . R4 BB A SEAEN query, B 5 2200 i A7 1 & EAT 1 VA AR AT 3R I AR 1)
TG 55 0 3 AT B8 v 48 2% 50 AR DG Pk LSRR R ATT ¥ R B AR Bt AR 2 SEBR 7R Ak B AR AT i 22 A0S
V1Y IR % 4 3% DR 9 8 o, L G+ R E I ER W FRE S 2 BRI T CDT X AEE e i) LR AR & 1 fig
B 2 AR R o, Ll B2 T B A 5 B % 3 2R (https://en.wikipedia.org/wiki/Most_vexing_parse), & /> 4 13 24 7o (24
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Fig.2 Index data of code
2 ARG Kl

2.2 queryTTif

AR 48 2 2 3 T SO R DTS I AR T P 45 B9 query RITECIE FOAR S Fr Bl B AN R IS 7 48 v
o BR R AR R DG 38 2 bt F P 1R i N R EAT A 8 sl R 3 R A B R 5 1 T AT 1.

TEAF A, AN D I FAR R4 22 1) query 254 05 125 i AR 4% 322t B 41 Waing 25 A 1SR Fi 7 10 7 LA AR A 38 2 5
R [0 1 S AR B, LA AL 45 5 51 2% Roldan-Vega 4% A ek o 67 i) — AN 3] 15 25 0 F £ 3] £ 4 % s gt 1L
AR A ] Lu 2 A8 sk R Y 25 0 A1 WordNet! e B A 835 (193] 1 (POS) ke 4™ Jig 250, IR 17— Fh s Ay
PWordNet 7% i 4 J&& 77 % Lemos 25 A\ PO%E T WordNet 15 AR HH 5 4 7] SCi] i 11 84 e I3t 1 41

ARG W K& AT N RIS 8 R Y o N R (O FE R & ()IRESIRE 12 ME/HFW
TH L5 28 SCHR[17], 4 RGARAT I 5 | B i 48 2 i IR AR A A3 38 B, I 255 T Gt 66 P 128 1) DL o SO A 2 R A5 B
N AL PSR 3= PR el BT O

X T45 58 1) query S IR w, S EE AL £ G rh R B A ) SE PR B T RE A R KA ¢, RISR AR 4 A MRS 0 K1 ¢

argmaxc € candidatesP (C|W).

FR % DL 357 24 28 (https://en.wikipedia.org/wiki/Bayes®_theorem), [ x24T+

argmaxc € candidatesP (C) P(W[c)/P(w).
ANBEE P (w) oA 50, B P 48 2R AT 3 DG B 1) W 3 AH 55,45
argmax_; € candidatesP (C) P(W[C).
] A SR ¢ IBEZE RN w b o SRR 2R G R,
o HILMNGEMIET ¢ G W AT SR T IEER R AT A G Kb I A R R A
Jy fige ik 45, Bl {word:(ref_count,click_count)}, 84 P(c)=(ref_count,click_count), A total_count %} T fif c
AHE5 JREA 38 S R v L) P (c)=(ref_count,click_count).
o Hxw 5 c MMEZRICER, W AR, H 7 2 8 00T o T 5 5 R E FEAS 74, 8, R 418 5 g B
P RASERL, RIT, 4h R R B BRT, U RE 2B K AN B T P IR 2R T 1 AS~2 N, IR R G52 P B
MR, R G AR T e 2 /N T 2 M5
2.3 HEKMK
2.3.1 Elasticsearch Jil 27 (1) in]

Elasticsearch [1) Jf 4f 45 SR R M 4 S0 A DU e B2 BE HE P 19 (hittps://www.elastic.co/guide/en/elasticsearch/guide/
current/scoring-theory.html), 5 > 45 B 25 750 query HUILAI R B(TE) R query £E{RIHEZR 51 L BLIK R B (IDF),
TF/IDF 15 Jy Be 45 5 0045995 9 F kR B 0TS 98 2% Elasticsearch HIFT 43 e S HLfiE— 52 05 2% (A SCAR LI
T AN S o B AR R 1 7 2K, DR 2 2 T AR Y b T SO DB L 24 4 2% R M0 BRI, P R A SR
T RBOE M ORI % 2R H i B st 2%,

2.3.2  ranker PR IR{A S &
i8] 3 It 75, M\ Elasticsearch R UK 45 R, B SE M P8 H 280 22 AN HEAL; 351 ok AR P AR £ 1) Jas 1P 0 4 4 4
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Fig.3 Rough sketch of search strategy
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233 ARAEACHE A i R

S8 o 4 TR 1 2 AR A T P 1 4

Score=ScoregsxbeertixDgepend*Detick*Byotes
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e Scoregs A Elasticsearch [ s 4f 15 73 ARFK &5 I SCAR LR B

o Deri AVATIE I S FE RIS B (€045 TFI8 =07 F2) B BCE TR 48 R X VIF SR (2 B I & g2 18 5 BoR

%R iRt

o Dgepend A B £ TSIV A 2 H) M OG 2R KB T 48 2R 5L

o Dok A AEIE 2R v s ol HO AR BB T R AL

o byote AR R G5 BB A il A T T R R A
A bejiek FH byote 23 7F £k 8 B AR 1 5T 0 £ 4 BB AT
2.3.4  iEIKES

2 AR PR AR T 1) R A, e L 5 TR AT R A I T S A A T e, SR BB A A T Dy R B I
WL 5 X B IAR A BRI A N R T VR TG 3R L CH+ A 1, [R] —AN BR 01 75 W T 7 Sk ST A2 A 5 6 W 1)
PE AT ST A
235 fHTEARL

H T B AR 2K 2 B R TR s g F P AR BT AR A R AR N Al e I 5 R ]
ARG AR J B (44 2), LAl 2 F P <3 R 0 &5 R TR I T 42 v o (R RS o

3 SKBRRZ AT
3.1 KiEiHx

RARGRG| T H A Git A5, B8 &4 TB 44, V34 KR A0S 153 J7 4T MR KRS 63 147
ARG RS [ I SR AR R . AU R R AN SO 2R AR G R AT DU G P2 i 5 A8 S rf i
PR G T = S DR L SR AN s T = R U pri
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4 22 0 I TR) 7 1s DAY 48 2R &5 R 2o o A QT B8 o £ 5 422 30 52 W %) 7 A Q) M2 38 31 ] gl 48 2= 3] T o s )
SRR

ARGHH AR T R0 E R IF RN G A B AR R P 80 BB R R IR BOE BT R, LA H 42
ARG [ FF R B3 3EAT 7 IR R
32 BERGERBEE

3.2.1 PHlfEbR

155 BRI 8 T DR G 8 b 24 R 7 28 F0 49 [B] 28 (https://en.wikipedia.org/wiki/Precision_and_recall).

o IXPHMNVEALFEFRTE SRR B AR OT R I TR R T i T R 3R AH X A S AL, — M T R
TR AR A F ZEVP AR,

o TEAL BN 2% S0 B AR BRGS0 28, A 2R 48 SR T Prrecision@N(LL R R R P@N). BIV %o 454> 5 8 ] T 1 N AN 5%
FE &5 B RIS bR R 45 A ET N TREEAT b, VU R B /N AE g b SR 3] (RS i 2 R 38 2 X ,P@N &5 31
£ 0~1 2Z 1), SEBR LT N B4 5.

o PEAEACHED B R AR K R, A R YK ] Mean Average Precision(https://en.wikipedia.org/wiki/
Evaluation_measures_(information_retrieval)#Mean_average_precision)(LL F ffj# MAP), Bl %) il 7 5 5
)OS E TS 2 P@N 45 3, TR HCEIIE.MAP 145378 0~1 2 [H].

3.2.2 SR I RN B T S A 4 R
IRBRER] A FH 7 SRR A8 2R R A OB R B Y N TR
TR e £ &5 S A Tk fe o 22 (0 N R DRI 38 SR F R P 3l 23 i I N e 438 5 X R P s s ) 7 52
Brd8 R0 e B . A R A R I B SR G v A N TR By X A IR (W P 48 R B AN [ VA
J ), WL 1.
Table 1 Measurement principle of different types of query words
F 1 R 280 1R VEAG S )

SR ] 5 TR AR
R4 FEIA) W >2R 1 78 SC>AH G 1 Je>demo> Tt il i
k€4 BRI W] > R H0E SC>demo> B TR > e Py 36 1 A
R4 T R4 F% Lo o8 BT 745 1 > %0 2 G 52 S >Readm SCAF>demo> o il ik
WENIARSN SE ST AE S SO >%T YA RS > 2 A I AT

L EVPAS R 25 4 22 T 2 R0 5 P2 23R AT T P VA, R 5 T DA S 2 AN D 1 45 S R
TG T RN RIS 80%IK % Ui # AW B L R4 B2 R IG5 AR WL 1 rh i G B 88 o6 T
it 90% 4% %

323 —AMlr

IEMRT SR h i, TR I R K2 £ —A APl BiaE 2844, N EIREEHC— AN 7 5265 query
baidu::rpc::Controller 1k A= R PEAiti FH 513X /& baidu-rpe 75 (— A C++ I 0 4% JI% 25 FL 0l 2, R ET 8 % 46 T U6 1) brpe
(https://github.com/brpc/brpc) ) A F A ) (9 — A28 44 A 4 i 3 Ji DU MRt S o 45 4, ¥ L B N 3014 & 2R it W
W 2.

Table 2 Expected results of baidu::rpc::Controller
%< 2 baidu::rpc::Controller ffy 345 &5 3

4 R4 it i
src/baidu/rpe/controller.h 7 BT AE Sk S A
src/baidu/rpc/controller.cpp 1) 5 SCRTAE I PR ARAE S A
test/test_controller.cpp T TR S 1 03 S A
example/http_c++/http_server.cpp A FH 21—~ demo
test/test_builtin_service.cpp A FH S 1) — AN A S
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PR AR R S5 RILTE 2 700 AN FART 5 AN A N SR AT LR 3.

Table 3  Actual results of baidu::rpc::Controller
% 3 baidu::rpc::Controller )52 45
g R4

src/baidu/rpc/controller.h
example/http_c++/http_server.cpp
test/test_streaming_rpc.cpp
tools/rpc_view/rpc_view.cpp
test/test_controller.cpp
T IR BT 5 A BRIt 3 AN AC, B 4% 2R 38 P@N 7343 0.6.
1R HELFE GitHub _EHEAT 6 W 48 2 33 B TR AR A ) brpe F1/A & Y baidu-rpe 75 namespace FH14G45 45
FA T DX 530 AL AR T DA R, L G, 480 2% DB 1A AH Y. 1) AR 55 24 brpe::Controller, & ¥ 7% B Sk SCHFE brpe R srel
brpc/controller.h
*f4> GitHub AR6i% (K148 22 1 (https://github.com/search?q=brpc%3A%3AController&type=Code), ¥ 2% 45 ¥ 1]
T 2 UK A MK A brpe FE 4S5 556 1 ANk B brpe 145 RHILTESS 27 4.
X} brpe JE A 48 2 (https://github.com/brpc/brpc/search?q=brpc%3A%3AController), Ffi 5 4% 45 K UL 4.

Table 4  Actual results of brpc::Controller on GitHub code search
% 4 brpc::Controller ¢ GitHub FCH% 48 22 () S Fr 45 5
EE S

src/brpc/builtin/pprof_service.h
src/brpc/builtin/hotspots_service.h
test/brpc_controller_unittest.cpp
src/brpe/builtin/rpcz_service.h
src/brpc/builtin/vlog_service.h

FORT IR 1435 45 S0t 1 A 48 3 45 UL Y, GitHub 78 % &7 i) P@N 540 4 0.2.
324 HBREESS
W 5 s AE A XT b, [ I %1 3 Elasticsearch J5UG 45 R 11 MAP #3453

Table 5 MAP score
#=5 MAP#HH

% MAP 3%
KRG R 0.5689
Elasticsearch J5i i 45 5 0.2223

4 Trzh

HETSEI RGE R ILA LA

o ESCRIEBAT HLLF Mo A A A O 1 2 o R AL AR R GRS L A AR X T B AR S A W
WAL L SCIUAE SRS HE VA U R AR R A5 R I HE e Rt AT b B (B 0 R i 23 M B 12 9
AR SGEAT AL R 4R (K47

o MU A TE S A RTARHS Z R U T O 2R AEAL SN 5 B 28 T PageRank SV AL AT DG J5E A e (1 X 01T
A 5B i 7 0. 2 A AR o 0 bR B R R ) G )L SOpR G SCZ In)L ARES
AR P 2 T, B8 A 4 T P 68 1 3 ] G 3R H BT 0 78 0 425 3 FH 5% 28 AR AR A S I 1) i 4
AL, 76 AR T LURI I 40 L 38 24 PageRank 51 AR LA G4 R 10 HE 7 45

o PRI ARM IR K H S5 B AT A AL A7, 20 5 AR 1 I A 5 B A J00Rs R AE, LE /e
Al B RN T AR A B A — HF (), RS T R 3 IR B BE K Pt AN — FE ).
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o IRJA MARIZH AT AR B AR R R G HE T LUS KR TR ], C e BRI AT 4 £
P e AT AW RIEEAT TR AW TS JLANEE R EREAT 1 iali s 7 0 98 2 45 SR 4 1 I
8] A S ROF B T AT T g P S5 R A H b AT Tl R A 25 45 IX L
AT A9 B AT LLF SREAT A ik 36 FAL 50, A4 R e (1098 2 4 S I 45 FH P .

5 MXMHRIE

AR AR A8 2R AT K S0 3 4 T VR 22 S TR A 28 0 1k, 44 K 22 Ol it [ AR08 5 5 1 SR RIS Xt
H PN R B SR T 51 R0 BEAEAS R R AR R ZE A A T

o YahavPoI LI A0 AR R g i N T 0 5 0 A R ORI AR B

o DEEPAPIPUE VR B 27 STIHEA I 28 00 2% (%) 5 325 6 145 a2 10 25 05 41, 2 Jlk AP I 751,

o Sourcerer®EAR Y Sk 52 42 B 5E 44 L A# ] TF-1DF K, 454 right-most handside boosting +% A Fil & Hi
PP SR A e T B (K SEILARED « ILAT R0 B 4 1 5 i o2 i vk e o ey AR A

o XsnippetMO it G S AR AT 55 B A B4R, 2 3 8 A 0 9 T SEARGEACHS F Bk R . H B R Ak
17 )8 R HET.

o Portfolio VA i o % i FH Bl 2 758 75 55401 o 5 30 0 B SR TR M At b K0 AT A A6 2 1) 0% 0t v £ A3
) PR 1 2 AT 25 1) HL AR R 4L

o Mica®Vhy Il P 4R (LT 22 AP AT AR 5% A5 53R R AR 56 (1) AP 5 925 A0, AR A5 AH S 1 ke

e PARSEWeb"* 5 Google Code Search Engine 22 T1., i st 4o A& A5 23 Hr 45 A0 0 Bedih 52 22 75 1k 7 v 1
B 38R a0 i e B AT SR .

o Exemplart®Uat &£ B RAREIF A0 0T B A T J7 35 5 B 7 T e 2 o 2 (0t 3k o AR 0 DA % 95 B
SCRY.

o RACSPA%fE JavaScript HEALACIDHERAE, 32 HF [ ey 78 3 0 A v £, 4 FH 7 ¥ G R ORI AP
JH 2 ) (1 52 24 55 3 IRV R AN 18R 1 5 e v ) ot il AR 6 R 56 3R 42 1 JavaScript HEZEAR S i

I 2R AR .
o SPULRLF ] PR GEI MM SR (B G 7 KBTI 4 WA 0o, 22 A BRD) R 2 il
R SN IR 9SS

o Prospector™ T B W R ¥ 514 APL % S AR AD G2 68 By P A S NV 2, F A APL 7 i
240 S K7 il e ) i A 4248 201K jungloids R £ (8 1 2 M I & 45 R

o DERECSPyididih 17 i 8 Fl S AR Fr BEIR SR R AE X A QR S8 AT i A 18 9 110 5 922, oS 1 A R 11
A5 ARE S EWIE A Z 257 3w T IR HEm .

ST R A b 2 P AR, B TN 3 AR VE 5 1R 5 0, R FRT B S B ) AT A R TR C AR (K 7 3.

6 SESRFKIE

ARICHE T A ity B T RIS R 5 B B 7 5 LI R G S I, A R 5 0 ok 5 4 R R i R A 2R 3
R Ui 2 4 S P A AT AR N T kN S U SUHEAT IRER . TR VE AT, R R Rk O P
HrNIE SR 7 0 SR BT AR e, 4R 5 7F Elasticsearch | 3E4T $4k 16 2%, %= $1| Elasticsearch 4 T 1A A4 KR 1E 45
MRS H 2 A7 s T T HETY R G R R R R RS, T2 E LRI P
TP

SRIMTIEATAESE 4 15 TR IR (4, AR B K= LA TAE T AT 0 06, T Bl — s IR AR A A BB 515
A IS T G DT E P 1 48 2R S B R TR SRR L SRR AR TR S I K AR A R P
PageRank 55 BVEL IS R 45 B 5 5, 1 7 14T 0 0 2 U M 3 3 R G DR LA T - AR S (K 45 SR 2 A4, BT A
FEN RS P B9AT B AT sl 2 UG — AR RS R 4R
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I KR 2 P O R P 7 7 0 SR 75 s P B0 6 35 RS 1 B . SRR 2R L i
S VP A O R L A2 40 1 M 5 T 208 5 T oKt 2 /K B D il L30T 5 7. 46 1 K e M 5 6 i
B A 2 T L (85 B T 71 EF 0 2 AR T
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