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ABSTRACT

China is located in eastern Asia. The extremely complex topographic distribution
characteristics and the weather disasters may take place every year which cost a great
loss to the national economy and people's lives. Integrated database system of severe
weather is designed by Chinese Academy of Meteorological Sciences(CAMS),
according to the nation's needs and in order to research the cause of torrential rains,
strong winds, hail, dust storms and other weather disasters, and to improve the level of
monitoring and prediction of weather disasters. For the reasons given above, CAMS
investments the construction of this integrated database system which can provides
scientific and reasonable storage management of satellites data, radars data, general
observation data, numerical forecasting, 973 project data, and many other mass
meteorological observation data, After completion, the system will provide convenient
online services to both the CAMS researchers at all levels and the general public.

The core of the integrated database system of severe weather is the storage
management of meteorological data. The feature of meteorological data is variety, wide
range, strongly real-time, massive data, complex types and scientific. How to effectively
choose the right storage planning and management model has been a major issue of the
domain of meteorological data storage. Therefore, this paper discribes the development
background of the integrated database system of severe weather, the situation and trend
among the fields of meteorological data storage services, and the depiction of the main
problem to be finished and completed. After that, foreign experiences in the
development of similar systems are referenced in this article. Which using the Unified
Modeling Language for analysis and design of the integrated database system of severe

weather, needs analysis and system design using data storage as a main line of details of

the severe weather meteorological data’s storage planning strategy, analysis, designs and -

implementations of the automatic storage management applications.

This article focuses on the key techniques and algorithms used in the process of the
implementation in the construction of the integrated database system of severe weather,
which including:

First, on the basis of full investigation and in-depth understanding of

m
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meteorological science data standards, users’ needs and data processes, which including
functional requirements and non-functional requirements, and then a reasonable
conclusion of storage planning design and ideas of development was drawn by
analyzing,

Second, processing has done with the existing historical meteorological data, to
storage all of the meta-data and some elements of data.

Third, this system is divided to seven main modules, part of which are analysisd
and designed in detail according to the focus of the task. The demand access methods,
the data analysis tools as well as the cards of data characteristics and all stages of the
use of UML tools are standardized in the systematic analysis of the design process.

Fourth, data retrieval performance has been focused on as one of the most
important requirements for access services. By using the comparison test, the back-end
database performance testing and evaluation have been completed. And the result of the
test was used for the design of the storage planning.

Fifth, data sheet object models have been designed. In the implementation part of
this paper, conﬁguraﬁon information of the system have been given, processing logic of
data storage will be achieved with an example of the complete procedure of storage of
the conventional air sounding data.

Finally, design and implementation of the integrated database system of severe

weather are summarized.

Keyword: Severe weather; Database; Massive data; Storage planning; Storage

management -

v
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<plug-in className="com.dhcc.common,ContextLoaderPlugIn">
' <set-property property="contextConfigLocation"
value="/WEB-INF/base_applicationContext.xml,
/WEB-INF/dc/dc_applicationContext.xml,
/WEB-INF/dc/dc_action-servlet.xml,
/WEB-INF/ds/ds_applicationContext.xml,
/WEB-INF/ds/ds_action-servlet.xml,
/WEB-INF/sys/sys_applicationContext.xml,
/WEB-INF/sys/sys_action-servlet.xml,
/WEB-INF/dc/quartz_applicationContext.xml
n/>
</plug;in>

B

FERGMAEHIRLS SRS~ AT R EH Quartz B
BiEARE, BUEEEEXBR, £ LERB5I®M
quartz_applicationContext. xml 7 B fil & 32, %NE%&%YE%E M EX.
THNEEREUEATEELRE AL HEE:

<bean id="Trigger_ BASE_ROUT_HIGH_GEN"
class="org.springframework.scheduling.quartz.SimpleTriggerBean">
<property name="jobDetail"> :
<ref bean="qd_BASE_ROUT_HIGH_GEN"/>
</property> i
<property name="startDelay">
<value>1000</value>
</property>
<property name="repeatInterval”>
<value>86400000</value>
</property> '
</bean> ’
<bean name="qd_BASE_ROUT_HIGH_GEN"
class=“org.springframework.scheduling.quartz.JobDetailBean”>
<property name="jobClass">
<value>com.dhcc.dc.business.DcQuartz</value>
</property>
<property name="jobDataAsMap™> -
<map>
<entry key="dataclass">
<value>BASE</value>
</entry>
<entry key="datatype">
<value>ROUT</value> -
</entry>
<entry key="datasubtype">
<value>HIGH</value>
</entry>
<entry key="dataattr">
<value>GEN</value>
</entry>
</map>

50




I FR KRR AR

ERPRIVAYE, ERETHROBZHERER 2 MM, BHERTH

fil R B8R E A R B[RRI 24 D

5.2 FIR AL B Th BER SE L

YR B SRR ESIHAR S EERTARNBUEE, dXFaR
BMEE. SHER/MARE. FCHERATULE B FiCR T A

5.2.1 {IEMALET LR BRI TE

R R B AR SR MR RO, M LICANX S, XL X
BRI AR, RS REER ISR RS
HIRREIK. |

R AT RAN ISR 52 iR

5.2. 2 BiRMALEETh sE L

I XHEREBT

IR AR BRI, S5O S AT E R, o
EETHLRARE . YHATARES, RERERER, 3045
S(— R BT IR, SR 45 3 Sk BB ST L B AT
W, FERISCEEE S TR AR R,

2. TR R AR

SEF I S S, R R G TR A AR HaH
RERH S, BTN ANRE SR, WEESERM SR TR
ST S BOMIET, MR E RO REA SR

3. B

SRR R R A, RS R EA R SR A B
—SEAFH, FHEE R SRR R F

51



R KZEBR - FARL

o sEmsmReRER .
‘ L.« o, el L h,m‘,',;, ¥ nEmR ettt o
2 | R F:> XHEREBE g -
1 :
£ L—B FIRER
l .
' MitaES
KHBAABR L . R
" : ' 7
]
|
]
I
L S g e |
—
. ‘ REASIH
i ‘
SHETH
% — {%;
FEBXHAE
Ed
B 5-2 BT B Ih AL R

5.3 BIEGHEENELH

SRR, RWUERRE R SREAERD, BB —5TFI
BRI, RRERAFRLES, RUOALREEMFMEEREN..

B EARE LEARTRIR ORI 55, REART T8
MXHERRREDOBYT, RERTEERE. ERBREIET, 28H%

SEARAT IV ParseMgr 25, M F BB HERSRORERAL, AT
MIAHISK A T 2 B4 ) Hibernate R K. ‘ '

5.3. 1 BB KA FIhAEAI I
HPRRECT I RER EEAF RARE B L BIE RIS M BE A& XA

HR, SEHNEEREN, BEEBAREEEK.

LY P g
L EREERRSERER, TS RNERIRRR. ARG,
B EHRNBE T AR SRE R,

52



 WERKEE SRR

2 R FEMAEER, ARSEEEEEEX & ARETHFHREE
i&;

3. EHFOBELE, WX HNEFEEEXBABEFEXEENER

T . '

4, BUEIKER, MBEERRIURAR REARRERARRERD, 5
EEAERREASEEASERS; L

5. BIRRBURI, WHHEBEEREAREERSERST;

6. BB FEERIER)G, WAEEFEAEER TR HZEREE
FEGERMER, BERTT—SRETLHE | |

7. —A B REERBERSE, T T —AHREBEGRRNAEE;

8. HE B RRAEFHERE, WEEHT T4 B ROBERERRIL

H,

RGBT R
& 5-3 HEHRIHEE
B RAE:

1. BERBSHER
2. MEEXFRALRERE:
3. FERECRAR B H S BAE;

53



IR KB FArR 3

4, FEFYERMERE R,
5.3.2 TBRNFIENTE
- TEERRF IR LR BR AR E R,

B EAREE
- BT IhEe

B g

- A

33—
oS MR
EH R HEE

54

BIRmAE:
L

® NS LN

M 5-4 TR RINEEERER

3 B RIS B |

B A AR A R AU B R T AT SR (SR X (S
B 4 B R R AR B B S

FHRILE I0TROR CIREUR SR R AR,
SRR R KR SR SR BT A IR
WRAREER BEAT A RIS,

STERFRICR AL BRI H 1 BAE SRR AR (R,
R T R BRI AR



IR REB AR

//BHTE R R AR RS
1. B ZmetaRoutinedataXi®, FIUAFFAETTHIE
2. B essageX R, WRHERER ‘
3. BATHR MG, FFAERMBAT LR, FREAERIH, BERTA
eMessageXt Bk (A
4, SRHCCHFR X2
1) H¥ LR BHORTE, TESRERHEASSRLEETRE:
2) MW TR ERLEARTHORNER, MHASERMHITREE, F/FE |
R AR S BRHE;
3) Pk a W, EREEEmA, ZEAEEETHE
TR, FRISESENRERS. Al B, MEEE
5. BB
6. JEUCH R /MYE
7. ¥ T 4B BB AnetaRout inedataXt &
8. ¥eMessageXt 2 B0, FRBBEHIRRE
9. & H;

5.3.3 MR ABETINREXH

CERIALHOBOR SOAF R SR N BRI M BB, B HET

.
RN\ T R IR B R,

BIBRTEAE AR
H-FIhEE
| 1
1 10
I
&
fRBT
S ke s—m APE T T
EX :?y; B
Eb ::
]] 4
o ' 5 , 4 L g, 8, 99—
A\
TR | MOmfEREIERE  RUESITHIEME

Bl 5-5 ERBEMRITAEREZE

©55



WHRKFER L 2A8

R

1 EAREMEREEREA

MICHRER PRI B R FRA B SE A,
CONCAEE S e LN ¢ o N
BT S B BB TR S ML SRR
BEBNEREBIREEATEER;
BERENERTRIREEASEEHRALEE,
ERRMTNERN, BXEBARERERE;
BREREIRE R BAR AR ERER; '

&S BN, |
10Lﬁﬁ%ﬁ§?mm%ﬁkﬁmmﬁ§

¥ % N S Y A W N

/! BT RS REERRIT ARG -
1. #metaRoutinedataXt %, WHimetaTCHiR S XN AL
2. @ eMessageX R, WEHIAER
- 3 BOL1istW R IEEL i set X R AL TRoutHi gh%f %
4. @ rhead % R 7E6E 0L BB
5. IR ERAER (UHBRREFER. EEFRED 0 Z‘ﬁA?iﬁﬂﬂi
BRI E]
6. KAlinenoid FATH, LAEALSCHTT R4t iy
T. AT R SRR SOE S, R kAT SR
8. LA A RR TR LRI &
XHRERBEACHARE, ﬁJ\TA%JZ#&I:EﬁE
9. B tempArraylfi it B A R IERRAT SR E
) B cHES B ERRTER, FAERNITH#TERERRK
i B g
PR, bR
S 2) PREMXHFESEREREARSE AL BRE,
10. FrER b SCH-4k
1) EstationnunBE{FEX S
2) XSO IEE BT, RRNTRERRIES. 28, 48, &k
W, LHREMNES: KERNENER ORI R NET ﬁ, BARNEHIH4LE
HiRE

56




R AFW LA

11. for fEF A B X 35 % 2
{
BV TRoutHigh® %, FAUEMESRHER
2 TRoutHigldRt %, FCUFMAEIRAELRITEHER
REBAR~ERRTE
REEE=EER TR
BREEEE AR TR
ROHEFERTE
REBEEMZITTE
RSB E
BERRXESTE
: : ' ENRSEEER
| BRI SGEER
| RRXERREEER
BRXEEERER
| ' BRYWEH
| BERLWESE
RECHHERE
RILFIZEE
RINHHERS
RHCL TR e
RECS 1 EXE
REEE RN RER
REH4
REIDTE
REUTS
YL 45 525 A TRoutHigh% %
i TRoutHight RAFAistE
} : :
12. B set¥t %, ME—IRR1istx S PR FI TRoutHigh%t % A TRoutHighId,
DR EE MR RER B RIER R £ NE0E ‘
13. HeMessageXt £ H0, RAKEHIRERE
14. iR [Al; -

”~

¥ A7 % i 2 DataCollectionMgr 553, BAF £ DataCollectionMgr 2 528 ) |
R B TR A B B N ) SE B
1. FTHHRR:

57



WRKFERLZAR T

public ErrorMessage parseMetaRoutineData(TParaGetdata paraGetdata,

}

String src, BaseMetaModel meta) {
ErrorMessage message;
File srcfile = new File(src);
parseBefor (meta, paraGetdata); .
message = ParseMgr.parseMataRoutineData(srcfile, meta);- oo
parsemetaend (meta, paraGetdata, src); -
return message;

public ErrorMessage parseMeta(TaskObj task, ExecuteInfo executeInfo,

int flag) { :
TParaGetdata paraGetdata = executeInfo.getParaGetdata();
ErrorMessage message = new ErrorMessage();
message,setFlag(true); ’
String dataclass = StringUtil.nullToStr(paraGetdata.getDataclass());
String datatype = StringUtil.nullToStr(paraGetdata.getDatatype());
String datasubtype = StringUtil.nullToStr(paraGetdata.getDatasubtype());
String src = task.getSrcPath();
if (dataclass.equals("BASE") && datatype.equals("ROUT")) {
. TMetaRoutinedata metaRoutinedata = new TMetaRoutinedata();.
task.setMeta (metaRoutinedata);
message = parseMataRoutineData (paraGetdata, src,
metaRoutinedata);

return message;
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public ErrorMessage parseElementROUT_High (BaseMetaModel meta, List elements) {
ErrorMessage message; .
String filepath = meta.getFilepath();
File £ = new File(filepath);
message = ParseMgr.parseElementROUT High(f, meta, elements);
ParseEleEnd (elements);
return message; o
) .
public ErrorMessage parseElements(TaskObj task, TParaGetdata paraGetdata) {
task.setElements (new ArrayList()):
ErrorMessage message = new ErrorMessage();
message.setFlag(true);
String dataclass = StringUtil.nullToStr(paraGetdata.getDataclass()):
String datatype = StringUtil.nullToStr(paraGetdata.getDatatype());
String datasubtype = stringUtil.nullToStr(paraGetdata.getDatasubtype());’
String dataattr = StringUtil.nullToStr(paraGetdata.getDataattribute());
if (dataclass.equals("BASE") && datatype.equals("ROUT")
§& datasubtype.equals ("HIGH") && dataattr.equals("GEN")) {
message = parseElementROUT_High(task.getMeta(), task
.getElements{());

return message;
}

3. FRETBIE RE R

/ 1RAF LB
public ErrorMessage saveTaskMeta (BaseMetaModel meta) {
String filepath = meta.getFilepath();
ErrorMessage message = new ErrorMessage();
try {
getHibernateTemplate() .saveOrUpdate (meta);
message.setFlag(true);....}

1 RREERBRER

private void saveEle(Session session, List elements) throws SQLException {
Connection conn = session.connection();
Statement stat = null;
PreparedStatement pstat = null;
try |(
String sql = getDelSql(elements);
if (sql.equals("")) {
return; ’
}
stat = conn.createStatement();
stat.executeUpdate(sql);
insertRoutHigh (elements, conn, pstat);

}

4, ERHFFHIRREAN SO, FFHATNEHRAE:
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public void getautoHighSql (TRoutHigh m, PreparedStatement stat)
throws SQLException { ]
if (m.getId().getFilenamg() == null) {
stat.setNull(l, Types.VARCHAR);
} else {
stat.setObject (1, m.getId().getFilename()); LT T

}
public void insertRoutHigh(List elements, Connection conn,
PreparedStatement stat) throws SQLException {

String sql = "insert into T_ROUT_HIGH (FILENAME, LINENO, PRODUCEDATE,
PRODYEAR, PRODMONTH," + " PRODDAY, PRODHOUR, STATIONCOUNT, STATIONNUM, TRANSTATIONNUM,
STATIONTYPE, LONGITUDE, LATITUDE," + " SEALEVELHEIGHT, TOTALLEVEL, LEVELNUM,
PRESSURE, HEIGHT, TEMPERATURE, DEWPOINTTEMP, WIND," + " WINDSPEED, PRESSUREQC,
HEIGHTQC, TEMPERATUREQC, DEWPOINTTEMPQC, WINDQC, WINDSPEEDQC) values
2, 2,%2%5%%%%2%% %% 0%2% 2,5 2%2%%72, 0%

stat = conn.prepareStatement (sql);

Iterator it = elements.iterator();

while (it.hasNext()) {

TRoutHigh m = (TRoutHigh) it.next();
getautoHighSql (m, stat);
stat.addBatch();

}

stat.executeBatch();:

5. SRR E IR S
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public boolean funcSave(TaskObj taskObj, TParaGetdata paraGetdata,
TFlowArchive archive, TFlowDisqualification disqualification) {
saveTaskMeta(..);
saveEkle(..);

public boolean funcparse(TaskObj taskObj, ExecuteInfo executeInfo,
TFlowDisqualification disqualification, TFlowArchive archive) {

parseMetaRoutineData(..);

public boolean funcEle({TaskObj taskObj, ExecuteInfo executeInfo,
TFlowDisqualification disqualification, TFlowArchive archive) {

public boolean processTask(TaskObj taskObj, ExecuteInfo executeInfo) i
TParaGetdata paraGetdata = executeInfo.getParaGetdata();
String putindb = StringUtil.nullToStr(paraGetdata.getPutindbflag());
File srcFile = new File(taskObj.getSrcPath());

TFlowDisqualification disqualification = new TFlowDisqualification(
new TFlowDisqualificationId()};

initDisqualification(disqualification, paraGetdata, srcFile);

TFlowArchive archive = new TFlowArchive():

11 &% B

if (!funcCollection(paraGetdata, taskObj, disqualification, archive)) {
return false;

/1 BB FTROERE O

if (!funcparse(taskObj, executeInfo, disqualification, archive)) {
return false;

}

/7 B BRTEEYE

if (putindb.equals("1")) {
if (!funcEle(taskObj, paraGetdata, archive, disqualification})) {

return false; ’

}

}

// BNS BECEENERIGE

if" (!funcSave(taskObj, paraGetdata, archive, disqualification)) {
return false;

}

return true;
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