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Abstract

In the 21st century, weather and atmospheric pollution data warehouse system is a new genera-
tion of meteorological information storage management system, can greatly improve the existing
huge amounts of meteorological and air pollution data’s management and support for business
research. Meteorological and air pollution data warehouse system is based on B/S architecture
system, using OpenLayer as front-end WebGIS framework. The backend is supported by powerful
RDBMS ORACLE database. ETL process is implemented by using PL/SQL and Java language. Busi-
ness logic is implemented by Java language. Based on this, the meteorological and air pollution
data warehouse system based on WebGIS is built. The system can share data in the form of visible,
can display and manage data. At the same time, using the system of on-line analytical processing
technology can help staff to make the decision to get useful information from data warehouses and
to provide scientific and effective decision in a timely manner.
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Figure 1. Meteorological and air pollution data warehouse system structure
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Figure 3. Conventional observation weather
bulletin physical design scheme
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BefE, Helndk, #&514). Parallel DML(3$47 DML #:4E, Eo4n INSERT, UPDATE, DELETE %5).

XNTRGRGERBECERFE TR ERRE, T UEHIFATEAR R A E MG EE. @i
E_BUL_DAY (il H)iE47 4340, L E_RECEIVE_TIME(ATR N FERF AN HEATHER , B 5 R AR ETE,
X AR 2 HET SQL A& HLR ) OLAP R4t SQL, H SQL iBA) U R FiR:

select E_MARK, E_ENTER_TIME,E_RECEIVE_TIME,E_BUL_CENTER,E_BUL_YEAR,E_BUL_MONTH,
E_BUL_DAY,E_BUL_HM,E_BUL_CATEGORY,E_CEOCODEE_BUL_NUMBER,E_BUL_COR_MARKE B
UL_LEN,E_BULLETIN from OBS_WEA_BUL_ENT group by E_BUL_DAY order by E_RECEIVE_TIME desc;

SR — DN EWREE IATIAT, 75 Z 2 LA %1

1) SQL &4+ 4 Hint #2755, Ebfn PARALLEL 5i# PARALLEL_INDEX.

2) SQL iE&) 5| - Rk & 7 AT 8 M.

3) LRI, EOE - ADRMATE R AWM (FULLTABLESCAN) L 58873 X ) INDEXRANGE
SACN.

A Z L R B 7202 Hint 19530, B80S SQL Wi F Frs:

select/*+parallel(OBS_WEA BUL_ENT4)*/E_MARK,E_ENTER_TIME,E_RECEIVE_TIME,E_BUL_C
ENTER,E_BUL_YEAR,E_BUL_MONTH,E_BUL_DAY,E_BUL_HM,E_BUL_CATEGORY,E_CEOCODE,E
_BUL_NUMBER,E_BUL_COR_MARK,E_BUL_LEN,E_BULLETIN from OBS_WEA BUL_ENT group by
E_BUL_DAY order by E_RECEIVE_TIME desc;

(=)
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R SQL iEAEE N Hint $27x, BIN E/*+parallel(OBS_WEA _BUL_ENT4)*/{# 7] LAF| FH £ 4~
CPU HHT AT, 8 s A vl i, ARG AT BEA 4, BUFIF 4 AN FF4T RS- BEREHEAT B s 138 (P EFE),
A 4 A FEAT MRS AR 1 SR O HE Y COHFR), AR TAE, 3 FE SISm0 4 21 B B fg s 45 52
BERE, BERERIPEBAEHEY ; QB IE 7B E_RECEIVE_TIME FIFEE &5 R4 70 B T DUAN B84,
IXPEREAN T RE NG HE L B A% 2 B SQHERE b, BT AN T HEREE R R 2 A BT 1AL A B A%
i, R SUHRRRE A (O HE T SR AR G AT RS VIR RR, e R A IS RGP

T B B AT B WA T DU AR — AN AR 5 B 5 (s A DBLINK ¥ ] % 5%)

4.2. EEMH

Oracle $RAL PR (14 A5 4. H B4 A (conventional insert) Fl B4 4444 A (direct-path insert), B
PR ARHNI H BN T s ROt inEOR E B, E DA > D AR, RS2 BIMR 2 B IR . B
FERR AR N EAEE B et N B EAS SR B = KA (HWM) BL b, AR R T B &R undo(H AR s
T undo, AR EER undo), HANERL mELEAE, Db ROTERE B U N BT . R ERE
EHEHR, 0 LIS RS i/ H E48230(nologging) -

TR AT N H A PR 1 -

1) —iERREIN R aef — A EEBREE A, B AdE s MM ERmA,  Hda s s

2) 7E HWM T H 45 R 25 A AN 245 5

3) —IKRAEMEIEIRATIHARIFIN, 7] — b A HASAT 454 (select #BAATLL);

4) HA insertinto ...... select ...... W)\ merge WEAJFIE A OCI BELHEEE A2 4 L1 SR AR 7 4w LA
e

HRAE BN AR OL R 2, R BRI BN FFERE TR v, 32 B0 K vl ] I P 2 1k 5% 3R ) e
AN SURF_WEA_ELE_TMP(H UM I 2238 BURHIR I 2) A $ds £ SURF_WEA_ELE_ENT(H M
HUTHI R BORLER) B, FEIRAT ARG BN BRI E Hint, SQL AN T I :

insert/* + append parallel(SURF_WEA_ELE_ENT 4)*/into SURF_WEA_ELE_ENT select/* + paral-
lel(SURF_WEA_ELE_TMP) */* from SURF_WEA_ELE_TMP;

EAENEANIATHAT AR, Oralce 22 MEIFAT R R SN B 1 IFAT IR SR8, &R ATHUT
FELE N 77 N, BN IRAT IR SRR S 7y B A A ) 723 ) F T I 804k (5 B L Oracle 944 Jf:
TR IEFF P BC T — M B, BN IRAT IR ST R IS HE B e )% B e B b, A R4
BPATER G, K& EREGRR G I, MEIRNEKA G, WERFSIRAT, MR mK AL 2]
HOnE R 2 5, ARSI A TR 2 K KT .

4.3. 57X &s5|

BT X BRI ERR, —MiE4RZE 5 (global index), A Z 5] (local index). 4w
FORIA LA X, AT RAANIFIX . BRI LAEE range 73X, AT DA hash 73X, BRI TorIX3%, Al g)
HEFAESXE L, SR, SRRIZTEEMALN, K e T ERATE 2 47 #(E. GLOBAL &1l
e RBEMI RG], RYELPRIE AT DU B XS, T IF AR BB 4 X 2546 58 SCRZAAZR,  4ed A Al
S e, {E OLTP FhE3 AN % .

ARG HA XGRS X B 2ME, KBFIAEE, FiEEtmE. T ARmzEs, KR
Oy X4 A shidk T, B2 add. drop. split. truncate FHIF XS, AMHIERG|4Esh4EP RG]
X — A LOCAL R 51BN T8, 1 HAEF A UK, FF H LOCAL R 51 =2 1E 5 X B HEAl F k0@ R
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gl FUTAE-ANTEANTZQERL], X EERAAESX b, T DRMTERE HEE R, £ OLAP
RYrh R HRZ

BT AR N TR CERGEN G Em, I HARHNLEFBONTTE, U ARGERHT X R
GIRAM RG] WRIRLUE L 2L 2R TR RIE I Bk}, 25 H 614 SURF_WEA_ELE_ENT (#2351 B
BHSAR) R A 3 X R 51 13565 SQL 6],

create index IDX_SWEE_E_ENTER_TIME on SURF_WEA_ELE_ENT(E_ENTER_TIME) local

(

partitioni_range_p1 tablespace tbspart01,

partition i_range_p2 tablespace tbspart01,

partition i_range_p3 tablespace tbspart01,

partition i_range_p29 tablespace tbspart02,

partition i_range_p30 tablespace tbspart02,

partition i_range_p31 tablespace thspart02

)i

AL SQL AT RAE Y, ARSI X 58 248K 7 KR X R, 4G XA, r X E
EEIA T E MAREE S, WEiE WAMER 51 17 X 4Ed 58 W T HRGITER, ZFEYEie k7 (8
Pt

5. RGIhEE
5.1. ETL ThiE

ETL 43752 “Extract” . “Transform” . “Load” =~ [ 8 7 RE4 S k2 “HhE” o “Heii” |
R, BIRATE WAL AR VIR ETL 2 BI/DW(R % & A8/ 8RO ) B - E B —15,
T HRA [R] R0 55 B U BRI - B T+ B (R M8, 56 BB IR 1) H AR EHE 6 P 1) 364k, R3S 55U B R (1 %
B,

6 PR T AR SRS I5 YA B ETL nifE .

HT ARG RBIERIE 2 FREZ . BRER K. B XA—. BRESERZ, B
PAA R 4597 A K H Informatics 55 ETL TH, FIH 7 ARIEZZMTTE, HINARGN TR KA
5 PR ST RS R K S05 Jef5 B s ) ETL 1 F2 = ZE il Java 8 5 S8, 1A R MK A0S L0 2 1)
ETL 2 3%l PL/SQL M1 Java S, FAASRBE, X1 txt SUARSEAY KGR PR A5 BB S 3 2R
H Java [#] BufferedReader 2K 58 it , excel SCAH A 1) R A R AS15 GeBts e SO A 32 247 H Java 1 POI 3.13
[S14AFARAL TR, TSR SRS Gefs M B (5 B 3 2@ Java 1) Jsoup 1.8.3 [6]4L A KHEAT I XF
T HA RGBT BB R I SR ORGSR R R J& ORACLE % 22 9 HLRE #8257 dblink
TR i 3, WRANREEE ST dolink 135, expdp. impdp A1 SQL A ) S N 5 H #& v] FH i 51,
WA F R PE sql BIAR K SN T 2 B 177, DL Rt 2 Extract i 2. SR KAT5 5
HOHE ST ARG B R G S i 43 1 R 5 2 10 H Aok 2 DA R 7 N2 B, o T HA R &K
AT G PR R AR R )RR KRS AR AE T H HoRE 2 DL expdp SCEFT SQL BIAR K 7 B, X —F%
Pt FEFR 2 A Transform. DA% 7 02 IR EHE B Java 1 ] ORACLE ¥4 2 F i A7 il 72 A i K 4
F| PL/SQL iz47 8, A& N Bt B2 I8 AE PLISQL 18 AT M85 iR H forall TE AT B4R B
AN, AHTE PLISQL AT MR SQL BT Mk 2 M AT R [l U4, 1 H A2 e, W for iE
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Figure 6. Meteorological and air pollution data flow chart of the ETL
6. SRRASISRYIE ETL RIZE

VI HAT insert 1B A) R 10 5L E, KOR$EE Load &%: TfixtT dblink (77 =UH create table
t1_name as select * from t2_name@dblink_name BI ], J5{H B4, -4 expdp CAHF SQL IATE SQLPLUS
NIEIZAT impdp fir 2 AIHAT SQL JIART ], X —id FEFRZ N Load.

T s . TR B B R S O S O R R B AR 2 T AT R T A
R Y ES P v

5.2. U4

ETL iRt 2B M AL BRI O E S, AR ZR G0t 2 {1 (1) A 3 77 2 3t 42 R R AR 24T o

PAZS S5 Gt o, AT AR, R T B G B R G 2. RS A b kil A
W, TR R RGuiRE ., BRAERGE RN R N, BB R — MK R Dk — B
FELE R 7]

R x PR ATy D743 3 mT AR ST B A AR bR R I x FhR y FhSE 2 RoR, A —MERES
TEZAAR R T AL — S AR M 2617 R, IRBAE, W 5Ois sk i R AT LR, Ak i 2% il 26
FEACARE FIAAN AN 2% 5 2% it 26 (R0 AR I P2 P (ELARAL), 38 A 2% it 4R PR T ALLRE FE AR A) [ 7]

ARG YA I R G e — R 24 MR, BENSEEAE—AME, RFERE, ISRBIE e, AT
AL —K 24 METIAE B A AP R, HiZepi— 4 ih2k, RIS e85 H fh4k . B4R U s Hi5
B, PIRMEEAR, AR S . BRI REEA K NEEUME, 828R T 24-k ME
WA AL il — 2k M 2, AREEARL M R B, T DAMEREAR RS R — N e B AR, KR &S
SR i 2R AH R A TR A I BT, 8- 2% 56 BERE A (K8 AT DAAR S Bl Fr) A

KZGHRIH A S EEARFEA, FIH Java 5 5 ST T AL AT, I AR ACL S R (815 BB AT & 21
FIAEE - 14 7 B R e 5 UAE 2014 4F 11 H 02 5/ Line Chart, £ 252 AQI, 15 /2 PM2.5, £t 2 /2 PM10,
REABAR A — K 24 /NIF, GRARRR IR TS G BE R /NJE L. Horbr, 05 BEAT 14 B AQLL PM2.5 1 PM10
S YS YW A R SR SR BRI, BB . £ ETL BRI AL AT 58 Bt SR S A4 4E, 4
8, FILAE B R BRI ARG R AT, REWE IS HE 2 R 2 s b s
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Figure 7. Air pollution data linear graph before interpolation
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Figure 8. Air pollution data linear graph after interpolation
8. M EESISEBIRLIKE

5.3. WebGIS &x

R ZR 50K OpenLayer [ OSM K& E b EE A ERE, BF7BIX R MR KESER, KBS
Gl AR B E ERIT BN WAMBEREAE R, S E T LEE R RS LI DR
BH RS E Y BN BRI G R EOR . PIERARE R AR S RTE 5 E EEERER.
[EEEEERER. [RGUE B Irds R s S EL N STIAE . F 505 I X 5 dn o] fa b ] 119 2 )
PSR S GO 5 B i e Bk . R, TEHL A ik Pl SR A h R SR IS H], 8 A R 4L
AR BN uE ST, SR I sl S RIS E Y 55 H5H A kA B AR [9]

ARRGHIH G T FEER A OpenLayer fE42, KA OpenLayers 15 4% F i AN A7 15 3 Ui S AR . H
T OpenLayers % ff| JavaScript i& 5 528, 175 H T Web 3% 2% FF 1) DOM(CC RS X A5 ) i JavaScript SZ
P, [FRS, Web SIS 2%(ELt IE, FF %5)#(37 % DOM. OpenlLayersAPls 3% #4258 A 1E & JavaScript
G5, SEOLT RS Ajax ThERMITCRIE SR UM, AEW A4 P R RR TR (E A S A —1 Ajax
2, T8 Ajax Thiig). BT, OpenLayers RS S FF [ Format A : XML, GML. GeoJSON. GeoRSS.
JSON. KML. WFS. WKT(Well-KnownText). 7t OpenLayers.Format & #x 7 [a] FHIS/NRE, sSLH T A
1525 3X B8 Format HIfRHT 25

I ERFETBOR . 4/ BRI, TR AT DU I BRAR O RS sl UK AR SE I,
A /NAT DU RS AN Sl i N AR SR, 18 T DU IS ARSI S, AL AT Losi sl A 4%
I

DL AT G 28 B AR AR )RS5 e B v, 2S5 oM B s £ B FE 7R M A b Rk k7 B RS e
HARAE S, b S ERR K/MRYE AQI IR/ AT ANFAIA$4%(0~100. 100~200. 200~300. 300~400. 400~
TEFIR), AT S EG; il i 45 P AL AR I Hi 5% o ity 100 1ok XAV 500 e P (I A6 FE R SRS, 141 9 BURTNJZ 2014
8 H 15 10 AMAES G A B E, mdh—EE, bl ERs, SoRidbe mins
BRSBTS R H4 AQlL: 204 PM2.5: 153 PM10: 161 CO: 1.508 SO,: 4 NO,: 50 O3 R4 —
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Figure 9. Air pollution site information display and the operator interface
9. BRI RESERBEAIRERE

/NI 24 O SR 8 /NI 41), fER N AEESESIEYE NG, B0 LA EZ %) AQI M KA
W AHRES, AQI A 249.0, AQI H/MEMRT AN ARE, AQI A 110, Frali4 H ¥ AQI A: 67.52. H
IR AN R], SRS AN R A 0 2 S5 e it PR P 8 mT LA s ol ke 1) 1 2 O T P (7 i P i — i
WEA 2R iZies), ERAEARE, FRrZ 24K 00 s3] 23 5 AQL. PM2.5 Fl PM10 I A5t .

[FEIRER), A G4 FEALPR 1R SR A A B 42 T DL DL [FRE 1) 5 3 7R ¥ WebGIS M |, R 2
A HESE OpenLayers #4 # )£ 4 A [F] .

6. &ip

VB B FEROR B B R, 5 RT DA — /N A8 B BENE SR KRS P TR EAT 43 M b
KSR IE . i AR BERRAIRER SRR, H R SO e TR ) 7R AT B S A A
IR, REERN. 0. B8, AR RFMEIEIE, Fuial L rBpuasr. s
SRR, KIS BN IR LR SHMR TN R KR, 5D BRI, #5303 [10],
i3 LA WebGIS HARSCRE, WA P RIER R UL AR SIS R odE A ). b, s ohae, HAdEds
WY AR A TR, AT LA (B TR AT 7R (R R A5 Rt S R IRSS TR R Sl AR A B 5 ) 1
%3 HF[11]6

AR SCER X H AT A S O RGAAER I, 25 RTRAR S 1S, &5 MK 1
FERGIR 7 ARR TR A0S B 0 R A @ i AR DL AR 771, A8 AR O R AR S B 17 56 gt g 1) <
FEAE VR S A EL . ETL. BB IZI AR fe, NSRS IS B G RS2
g Z @i, W RFMAIE, Rk T RARTERILR, SEmut & P IR H L, T P RSk 5 .

[F I B SRR AR AW R R, BT BN IS AR, TRE2EFZMENRR
PRI, SN, RGBS B i 3G H 25 Y, Sl — A et S R BORkSE I E 2h ik
G—HAEH, HFHRWHAIREERRENRIGE BLERSEEI—ENREBIECERS, TR
G I RE AL AR K B . fEBE WebGIS DR 6 FEH ARTE S LU 2 N, [R MRS
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