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Application of SQL CLR Aggregate Function to Environmental Quality Data Processing
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ABSTRACT: The purpose and procedures for development of SQL CLR aggregate function data processing was presented and the

efficiency and the reproducibility of the technique in complex data processing environment was showcased through a case study. Fi-

nally, the potential application of the technique to more environmental data processing business was projected.
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Wl K SQL Server 4 4 i) e 75 M 2 0l 3 &y
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B NINEE, 7E“SQL Server SN FHEC & 25~ i, 1
A CLR 4 i3 8, 5k 7F SQL Server Management
Studio "FHATUNT SQL iHEA BEATIRE

EXEC sp_configure “clr enabled”, 1

RECONFIGURE

GO
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T H 45 44 0 “ SqlServerProject”
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M7 it (), Accumulate ( ), Merge( ), Termi-
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(3) Merge () - Bdl 5%

(4) Terminate () : FAMEE A, 1R IS5 . 5 A
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VERZ T AL THRA R AR A 20 0, R
[l NULL {5,

ARSI L CHE S HS LeqAvg REK, 58
RPN

using System;

using System. Data;

using System. Data. SqlClient;

using System. Data. SqlTypes;

using Microsoft. SqlServer. Server;

[ Serializable |

[ Microsoft. SqlServer. Server. SqlUserDefined Aggregate ( Format.
Native) |

public struct LeqAvg

{

private double _dobResult;// 25805 A, HREOR [RI{H

private double _dobTotal ;// fig & & Fll

private int _intCount ;// A %MK

public void Init( )
(/RS A R i
_dobResult = -1;
_dobTotal = 0
_intCount = 0;
f
public void Accumulate( SqlDouble Value)
/7 BRUHE
if ( Value. IsNull)
{// 94 BB 20 NULL, Bkid
return
!
else
|
_dobTotal = _dobTotal + Math. Pow (10, 0.1 = Convert.
ToDouble( Value. Value) ) ;
_intCount + + ;
|
f
public void Merge( LeqAvg Group)
Maisis
_dobTotal = _dobTotal + Math. Pow(10, 0.1 # Group. _dob-
Total ) ;
_intCount = _intCount + Group. _intCount;
f
public SqlDouble Terminate( )
{77858 IR A5 R
34 —

if (_intCount > 0)

{

_dobResult = Math. Round( 10 # Math. LoglO( _dobTotal / _
intCount) , 1) ;//45% 88— /NEL

return new SqlDouble( _dobResult) ;

f

else

/7 MRA AR 0, 3R [7] NULL
return SqlDouble. Null;

|

|

#region IBinarySerialize Members

public void Read( System. 10. BinaryReader r)

%

_dobResult = double. Parse(r. ReadString( ) ) ;

!
public void Write( System. 10. BinaryWriter w)

{
w. Write( _dobResult. ToString( ) ) ;

!

#endregion
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3.3 HEFERFE
3.3.1 EMEALE

HREBETE SQL Server S ] SQL CLR H]
FHEE R SREL, WA e IR A I S A R
FPAEIFTE 2 SQL Server Sffifrhr, nl fifi ] “ CRE-
ATE ASSEMBLY " {4 AT M -

CREATE ASSEMBLY [ Hjjcpro. SqlServerProject ] FROM "D \
HIJCPRO\SqlServerProject \ HjjcPro. SqlServerProject. dlI’

WITH PERMISSION_SET = SAFE;

GO

H A [ Hjjepro. SqlServerProject | 2 [ & 44 K,
“D: \ HJJCPRO \ SqlServerProject \ HjjcPro. SqlServer-
Project. dIl” FEFFAE dIl SCIFFRTERIFEAR
3.3.2 AR P RSURE R

S T HL NET J7:, f 25 HE M &y
B B —> SQL Server [ 5 X R Bk 15 0] 48 2
BY. NET J7#:, {#if“ CREATE AGGREGATE” {E/1]
RIS S MRy 8 0 P SUR G REL, ITE
HAHE A “EXTERNAL NAME” 3 3@ %1 SQL Server
i CLR jfig, I 48 & B IF £ M7k 4 FR. SQL
IR F

CREATE AGGREGATE [ dbo]. [ LeqAve]

(@ Value [ float])

RETURNS] float ]

EXTERNAL NAME [ HjjcPro. SqlServerProject ] . [ LeqAve ]

GO
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SELECT S £4% , W 55 44 B, 48, J1, 1, dbo. LeqAvg (lega)
AS )P4 %40

FROM 3y X PR 55 M5 i e 2

GROUP BY {ll & A6 5 4%, 4, H , H

WHERE 4= =2009 AND H =1 AND i} BETWEEN 7 AND 22

16 ik SQL iE/a)H, GROUP BY i /) 52 ¥ R
15 T 5 2% I A5 005 G Re it P 34 T Bl A )
H H 2 R A PREL dbo. LeqAvg () K58 . it
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SRR PREL dbo. F_Ldn () , FH AR /N
] g )l 3 7 () R s ok /NS R4 ) AN [1]
()52 A, SQL B EE A «
CREATE FUNCTION dbo. F_Ldn

(
@ intHour INT

)

BEGIN

DECLARE @ Rst NVARCHAR(10)

SELECT @ Rst = CASE

WHEN @ intHour BETWEEN 7 AND 22 THEN “&[h]”

ELSE “ &[]’

END

RETURN @ Rst

END

BEIFBIERALG A2 EEABNAS
TIR) g o -
4.2.2 FEFEIHK

FEAST i {H R 2X dbo. F_GetSeasonByMonth () ,
FHVIARE F 340 Z= 32, e oxd H A it A7 2= 70
A, SQL QIEHAA

CREATE FUNCTION dbo. F_GetSeasonByMonth

(

@ MON INT

)

RETURNS INT

AS

BEGIN

DECLARE @ Season INT

SELECT @ Season = CASE

WHEN (@ MON < =3 AND @ MON > =1) THEN 1

WHEN (@ MON < =6 AND @ MON > =4) THEN 2

WHEN (@ MON < =9 AND @ MON > =7) THEN 3

WHEN (@ MON < =12 AND @ MON > =10) THEN 4

END

RETURN @ Season

END

BEwEANFES A AT 1,2,3,4 A7,
4.2.3 Bl IR 44t F

o .
RETURNS NVARCHAR(10) J}?‘ﬁ” ﬁﬁ%ﬂ‘%iﬁﬂ%@ 1 o
AS
1 DMEERHERERB SN
STCODE YE PONAME POCODE NDISC(ZhREIX.  MON DA HOR LEQA
(IR Hs) (4F) (IS5 A4FK) (I fRad) AR5 1,2,3,4) (") (H) (B) (FRER)
320100 2008 xoxx 5, 100 4 2 13 1 66.2
320100 2008 xxx M A5, 100 4 2 13 2 63.3
320100 2008 xoxx 5, 100 4 2 13 3 60. 4
320100 2008 xoxx 5, 100 4 2 13 24 68.5
R SEIRFEYR T ZEE DR X AR R S A [B] - XGRS G, 0 1 T2 B o A A T
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SELECT stcode, ye,season,dn,[1] AS [1 28X ],[2] AS [2
FKIX],[3] AS [32IX],[4] AS [4 KX ] - 1755 &

FROM

(

- - HREADREX A, AR

SELECT stcode, ye, dbo. F _GetSeasonByMonth ( mon) AS sea-
son,dn,ndisc, AVG(leqa) AS leqa

FROM

(S 1 - F U VA TN =G LR 3 T = ]

SELECT stcode, ye ,mon, da, pocode , poname , ndisc, dbo. F_Ldn
(hor) AS dn,dbo. LeqAvg(leqa) AS leqa

FROM Jj 36 X PR 455 M 75 A ) 504

WHERE ye =2008

GROUP BY stcode,ye, mon, da, pocode , poname , ndisc, dbo. F_
Ldn ( hor)

) AS 2 s e ] 7 [R) M P P 2 S50 2

GROUP BY stcode, ye, dbo. F _ GetSeasonByMonth ( mon ) ,

dn, ndisc
) AS IR A2 R ) 1 [B]F- 2
PIVOT
(
AVG (leqa) FOR ndisc in([1],[2],[3],[4])
)
AS pvt

LIPS B SR

(1) AR IR K 2 T A DX IR Ik 7 1 00 4
PR A I A A% A [ A ] M 7 -2 45
L

(2) a7 AT 2500 iU 6] 1 (8] 7 H -2 45
G Ok SRS i D0 B A NS o W S A e )
AT B P e (R AR

(3) FE T A 25 Il 11 B 7 S5 () 18 [ - 3
(LA L, BT pivot HEATBCHEIE L , A= T 5 2 19
iAo

REWGANTFRIR 2,

R2 BETHRRFEREZTEFHEUSFR

STCQDE YE SEASON DN | %% 2 KK 3 KK 4 KK
(ATEUXAH) (%) (FE) (& )
320100 2008 1 a|] 40.7 46.6 44.8 62.3
320100 2008 1 =3:] 48.7 57.1 56.7 67.2
320100 2008 2 a|] 45.9 50.0 50.9 63.7
320100 2008 2 =3:] 50.9 57.7 59.6 66.4
320100 2008 3 a|] 42.8 50.1 56.8 61.7
320100 2008 3 =3:] 50.9 57.2 59.1 67.3
320200 2008 1 a|] 43.2 51.2 46.5 63.3
320200 2008 1 V=3:] 54.4 59.6 53.2 68.9
320200 2008 2 a|] 43.3 42.4 42.2 64.5
320200 2008 2 Jer[A] 54.0 53.7 51.8 68.7
320200 2008 3 a|] 44.6 49.2 57.7 60.6
320200 2008 3 =3:] 49.3 53.8 64.2 66.0
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BT GRS SR 5 R P 4
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MAE N B 10, 25115, SQL Ak .

SELECT stcode, ye, B dn,[1] AS [126x],[2] AS [2
HIX],[3] AS [32KIX],[4] AS [4 KX ] - - F7FI5%E

FROM

(

SELECT stcode, ye, dbo. F _GetSeasonByMonth ( mon) AS sea-

— 36 —

son,ndisc,avg(leqa) AS leqa FROM

(

- —2008 445 gifr B

SELECT stcode, pocode, ye, mon, da, ndisc, dbo. LeqAvg (leqa)
AS leqa

FROM - — &ATHE &AM S0 {8, e i P

(= — b FRJEUG W UL, 2 ] DA + 10

SELECT stcode, ye, mon,da, pocode, ndisc,

CASE (dbo. F_Ldn(hor) )

WHEN /& [5]" THEN leqa
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WHEN “ 7% 6] THEN leqa + 10

END AS leqa

FROM Ty E X PR 58 W 1 53

WHERE ye =2008 and dbo. F_GetSeasonByMonth(mon) =1
) AS AbBHZ S5 A I e I A AT

GROUP BY stcode,ye,mon,da, pocode, ndisc

) AS BRAERGEH H V-

GROUP BY stcode,ye,dbo. F_GetSeasonByMonth ( mon ) , ndisc
) BT REEERTY

pivot

(

AVG(leqa) FOR ndisc in([1],[2],[3],[4])

)

AS pvt
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