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Abstract: Geological survey data are mainly composed of structured and unstructured data. The composition report, consisting of
Word, PDF, excel, graphics, pictures, video, PPT and other unstructured data files, is stored in files directory traditionally due to tech-
nical reasons. This traditional storage mode is not only inefficient in data retrieving, statistic analysis, updating and other operations
but also not conducive to searching, querying and mining applications, thus resulting in extremely low data service capability.
Through incorporating Hadoop ecosystem into cloud platform architecture of China Geological Survey, the authors established the
geological data base of unstructured content library storage organization model based on HDFS and HBase storage architecture, and
set up indexing mechanism for fast random access using full—text search engine ‘Lucene’ and geological domain main part lexicon to
change the diversity of complex fragmentation of storage, reading, retrieval and application mode for geological survey unstructured
data, and to provide accurate basis for fast service of smart geological survey.
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Fig. 1 Overall framework of intelligent geological

survey cloud (grid) platform system
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data discovery and services based on big data tech
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data and unstructured data set



1296 4 Jf i #&  GEOLOGICAL BULLETIN OF CHINA 2015 4
T (29 80 T3 AR EORTE ) i BUS 1 HEEFRY A998 R G B X 48 3R 08 g R A7 3] 15 23 B O 5 Ak
RWER BB R G K R A, AR5 i v s e A e B —

Z AR A6 5 J b o 8 e Al 25 4 A R
W HIZIE A E RN B NERTE
AR

R R —E (0 7 5 A N 2 T b i O
FRAT DB R, JT 4 B A iR 45 R R % B O
RALUER I A SR GEBENLTT IR R 51 3C
PR (E 7)),

Lucene 17314888 (Field ) SCAS (FEFERl P 245
PEAE T, 78 AR PR IR v BO) e 4 R R 5| FoR IR
JG(Term) AL FE , S AT s X o0 BTV E AT T 313
I3 M s AT A TR R SOR RN ST, X
SO A A5 R IR | 2 BR BRITAT 545 R 4 S
A H R TR R OT 5 G HK 114 38k (Field ) 44 % 1 JE i
THENRIFRHIC(Term) o 434 HH [ & U7 37]
B TTHgR AR RO T, R | iU 2 T LAYE
ESIURTI

TE Lucene N, 43 AT () 5 AT 55 2 f 4 %) Y
ZWNCHITiE . HTML, Word . PDF XML 3CR4 i
LS TR BRRl R bR ARV 2 e, R
Gl R SCRY I X TR R o B, IR R G
BRI, 3BT A% HOR BT RESE RSO TRESE P N 2
A3 BRI, BRI T Xk A 7 40 B, b i o
I SRS , DA ST ) SCASHRR R 888

F 48K ] Lucene N # 43 A7 % StandardAnalyze
W T BEBCTFIR A G 8 1AL | e—mail b hk 1 SC
TR L HIC . Lucene S2HF A & X és
"R , A Ak B OC BRI | [R) SCaR) ) 44 HAB R
AR TR 2 SCAY e 45 # T LUE o B SCRVE R 5
56 ST A o A0 1) BEINAE A M BTl N 4
| 235 7F Lucene ¥ & T # 1, 3 JF J€ Paoding .
mecab 557 1S o

R SN E X R 5 1 a3 4E o Lucene

ks
HSI}'EL _>‘ o |>% il ‘ Standard Analyzer
5ChineseAnalyzer

e ] g | [

Fl7  SCRpIGEBEALYS ] R 5 | SO

Fig. 7 File indexing process for fast random access

RBP4 2 A R T B e A O
RV NAE 45 3] 5 B H Z 0] A I 04 131 HE SCRY
ROIBER . X ORI EER AR Z R 1D #4741 /K iz
B B R RSO S . R G R SR
K HIEE T VSM 19 SCRY AH 5C B T 5305 A A A
TF-IDF MACE W U SFBOR #E AT HE P, ARt
FA b am gk SRR R A OC SO R [ 45
RRE T MR R UL E 8, B K K MapRe-
duce 7 A ST B AE 2R | 48 28 3 S v i) A 1) £ fk
[TF—IDF| FilAb # , 15 2| SCA 1] 18, S8 )5 R4
5% 0 B A A kmeans B3E AT AT 15 B R
KGR IR G FR 45 A7 B IR AAAE Hbase £ 111,
TR R . f o v W 2 5l ] B 2 A5
TROOT B, B S AR T 3 H AR E i, 45 R R
EE
24 HIEREAHRSSHFERE

X by JoT 3 xSl 25 4G b SORY B A AT Ak
T e O BOR BRSO R IR — 2 1 £ i
St AT R AL FERE RN o A S R G, AR
Ja R B AT R 2 A B BE O AT A A B o A
B B AT E R AL, IR K S s A
AR, AR GO B AR 19 32 8 25 b A S R R s ] Y
BARRGZ o RIS XA TE 53 A0 XS R Ge v i)
B R SCA $ BT B4 B ok, T 4 S0R
1 AR o3 A 2B e b, A SCAREHE 43 FdZ
o FHP AT L gk D) B A, P A il e B 3 i
REAL AT AT AL, 75 AH I P A D 7 58 . AR AN & 9
fhi7s o
25 HIRZESEEBIRE

H A, o b ST e 15 S S FE 4 A 25 4145
R AP AE R I s R AT Jmy | 3 e 45
ITo MRS 2 SRR A B PSRN, B8 S e/ N S A
Wit (E10),

(1) FE T BRI . F2 7 s VA BT A

Fig #HR

e A R
I‘Ew’ﬁ@}_) 44 [ TF-IDF|

K8 RAHIE MR i

Fig. 8 MR clustering process

Kmeanst5 e
O RALE R




34 45 5 7 W)

BRI A R RE M TR AR IR R A 5 B ROAR 1297

T SRR i AR AR R, Y
MOATLARCE 2 &, TARREC Fais; WA sz
26, TARRA g s fiy . AR & K GIS Hidi
JO; 75 RGN GIS I FH 19 A

(2)HDFS #EHL] . 395 S F8 % HDFS 1dr 4
T WERFMAVE, FARE 2GS —B0a
AR . AT RS HDFS BRI 19 5

(3)MapR educe #RE K] : 3275 55 E MapRe-
duce ¥ Jobtracker i £ . NS SAF R, 00 A
E26, B— 5 WE MapR educe ) Jobtracker 4%
o AT ERE MapR educe [ tasktracker

(4) Hbase ¥ 2 B K : 3 253 & Hbase 19
Hmaster, MR FAFRVF, FH AR E 26, 75— G
BB Hbase ) Hmaster 845 H o MY 25358 E Hbase
Y RegionServer,

(5) ZooKeeper i & HL 4| : 3= AL 53 51| &8 &

Zookeeper,

3 R REH S A R L A FR A S A
AR H]

R T IR AR SC AT 2 b o A S 2 R Ak B A7

g AT RN R & I S 42 IR A S5 R R R )
FEGORHL KR 2R A S 2 ST A R

SER LB S5 R B R R T 4 SRS 4%, Ha-
doop F-H R 1.2 EGAAERSE 2 10237 £4
1766350 M ZAEAL IR A RS SO, FEfitias [ 2
3.5TB. AR AR SCHEHE N 2852 24 1) b o ] A 25
PP B AR LH U5 b7 7 3k, ik B SO R AT T3

55 WU RIFRCR . T B HARFE RS BULER 3.

A5 L) A R S A 3 5 1] (H45C003004) H
W DT R 12 25 J7 DX sl b S5 i A i 155 A 191, 5 ok S5
F] Hbase FAAAGRI— S50 %, N LR 4,

BT RBEF AR A A 45 44 £k M 5 50 2 4
LE N ZEFBFST , DL Hadoop F AR 22 M SERE, fft vk T
A 235 44 A b 5T £5 4 1 () S5 Ak R T ) 5080 425 4 178 2
2], (i 2Rk R R AR A B R B A A e vk
F A B Hb 5 9 A A IR 55 A B SR 2 i AT
AEMR S5 258 T Al

TEZREALIE R A0 A 2% 1) i o ) e | 45+ fh 4
P53 Hr 7 e O BE Al L, 28 4 9 k)
TETF e T B2 I 0N R, B e T R A
AR B A 25+ 1 M B BN 2 41 5 4 R, A &
10237 £ L 245 176 T3 A4 SO A8 il — 1A 4R < ]
Fa TR AR AR, A bt e SESCHE N 22 R BRI 42
Pty A B T A o Ok 56 T B 2 1 8K
SR, BT B R R R A AR TR T
I 10000 4T B FEAS PN 25 1 E 4 7 85040 12 40 A
B, 2 3s F2 A7 ARAS 8RB IR F6 I 5 A0 IR R AR
S ANA AR R B B 11 2 6B 98 5% /R 3T
VA R A PR RR AR 3 3 S AR N 25 P 6 A T B0 42
P, R B OC 25 7 B H SRR i, 3B a2
PEAZ I, MER0 25 T OB AR LI A R A R
TERZE R (F 1)

4 45 ®

(1) e st o] £ Rl o FH 1 3R 2R A L i

FRERE
1
HEP
& e il | Zookeeper | ||| Zookeeper || [ ZooKeeper |
o ot
REGRIE Regi Regi "
E = A;r:;ll\g:p — X}ﬁ;ﬁsﬁ . WEAEAHATH ] | Hmaster S:rvcf | S:n‘cr %
x | | Map Reduce+Lucene+Tika
f prom o IM”PR“‘“‘»’C @ Jobtracker | Tasktracker lTask!rackerI
s L]
i — || W& ARG 4
&5l § HBase Redis/M %2
emcached -HDFS © NameNode DataNode DataNode
BT TR (_ Eaa] ) (TEA] [FEA]
¥ R i TR I
& B Browser —_—
Mahont HAT it OB
K19 PSS 2R BT A E S5 AR (L B SR 2R K10 ZHAL R LR A BoR A AR S5 i
55 ki Bnah s R B A

Fig. 9 Flow chart about organization and analysis method for

complex content of unstructured geological survey data

Fig. 10 Node deployment model of diversified fragmentation

complex geological survey unstructured data
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Fig. 11 Content discovery and recommendation service for regional

survey report based on basic contents library
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