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Incremental Materialized View Management Model for Realtime Report
Generation on Large Transaction Processing Environment

Jin Soo Kim'- Ye Ho Shin''- Keun Ho Ryu'"'

ABSTRACT

Reports have a significant meaning in time-constrained large transaction environments, such as airplane control systems or wargame
simulations. This is due to the necessity of generating reports within a given time limit without restraining the operation performance of large
transaction environments. In order to generate reports in large transaction environments while satisfying time-constrained requirements, this
paper proposes a model which combines the incremental operation mechanism and materialized view mechanism using triggers and stored
procedures. Further, the implementation and evaluation of the proposed model provides the identification of the characteristics of the proposed

model.
= : iR EUMM BA(Large Transaction Environments), A2t 22M MM (Realtime Report Generation), HTIA H4Rp &
2|23l (incremental Materialized View Maintenance Model)
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A4 7oz X #d¥ 4% dolHg A sx&
Y 7 Ade B3l At 2y A F YR RE
#FA4 @] dMME 712 HolEd ¥ ARE ol
Agtahs A F ARHA B AR g @2 7
of &7k B4 Rl did o= 9 313 Zo] Yy
¥ 5 o

(A9 3.1]1 ¥4 H(materialized view)
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CREATE TRIGGER <Trigger-name>
[ <trigger action time> ] <trigger events> ON
<table name>
[ REFERENCING <temporal references> }
[ FOR EACH [ ROW | STATEMENT] ]
[WHEN <trigger condition predicate>]<trigger action>

(22 4.1) SQL3 7igke] E2[H 2| F#&2

71 <trigger event>¥ EZAE 7]EA 7 ol

T Aoz g, AHA, 734 ?i"c}l’ql “AL2E AF F
7} o] Aad Aol HoHe] e AIIE $9 sl
9 o] ¢dite] <table name>ol ZFHHE “H EYAE 2%
o g HAE AN} FH <trigger action time>L
<trigger event>l 9}8] BAHE d4to] <table name>ol 7}
#2)7] old mE o|FE AAI}E FMOEA BEFORER
WA <trigger event> ¥ito] FHHY} o)A WA
EfA 2A9 AHE FYPseE ovela AFTERE 21
shdle] ejujo]ci], 2, 8].

Ho]Zk(transition value)2Z A2j5E REFERENCING
We <trigger event>AAtel <8 tjolEulo) 2] WS
oo} & ghol hF F2E A AozA AAd Fe
OLD 7191=9 7 HAM=E 4YEE & NEW 7195
o} g7 A2, 8] o] REFERENCING & o4& 3
+ HAAR At ARE dlolewolze] 3 HA glo]
g5¢ + o a8y REFERENCING #2 g £
BAE EA £33y 99 F ROWE HAE Eg Aol
REFERENCING #& ®A% 4 g2 STATEMENTZ
A== EflAdAME REFERENCING H& WA% 4
$eH2, 8]

8 EgA Z2H(trigger action)$! <trigger action>&
AU EA FIYo EF/F Hy d4EY IR
Ao o Yty oE AxddA HEEE AW T
Z A A(stored procedure)® TAET} ThE-E <trigger ac-
tion>& #F% FHo|th

<trigger action> : = BEGIN <trigger body> END;
<trigger body> : = {<SQL DML> | <stored procedure
statement>}+

o7l EZjA £XH& BEGINZ ENDol 9] FA|
€ % o gAHe SQL BojAY = AY T2AH
el Had ¥W o Ueive Fdz TEEoof &y,
B3g e 3 A% ZaAxe sQLel A¥H
dgosH E3d dAE FAgE Aol shed

MM BAR0IMY HAZ EDAM dd® 215 HTUN e MolZ- 537

42 ER|H9} MM R HY AN 2Ho gt

41494 EgAE dolHuels FHEA At o
M AELE 2D 2XE FYY £ UES = dol
Hulols ZWElHYE &3St o] EeAs HIH
84 db 2de Aee HIY § ¥4 dide Ed
7l 2R FAFeEN JhsE vk dbHoR EgA
EAEE 58 PR, B AR Z2AAE B A
g Ut o] R E A F ¥4 e AR =
ENAHE ol &t EEA zAE BAE HHE ol &
3t ESAG AP f ¥4 9 2de 7R WA
AAA 7 94 Q4 243 EgAE At Ao 41
o q ngd EgA FHES Y td <F 41>
7 o}

(B 4D HIUH 7 84 qiE o8 B2 84

- - - HA4 7 84 Qe
E2A §A4 A 4 % a3 He
<trigger action time>| BEFORE | AFTER { AFTER
insert )& NEW AS <new alias>
delete ™h-& QLD AS <old alias>
REFERENCIN 4
delete OLD AD <old alias>
update
insert NEW AS <new alias>
EfA 39 ROW | STATEMENT| FOR EACH ROW

<E 41>M AT FH REL o839 HIH R/
4 dadst 2%td EgA Zddg Aesd g8y (2
¥ 42)¢% Zrt

CREATE TRIGGER incrementallnsertTrigger
AFTER INSERT ON <target table name>
REFERENCING NEW AS <new alias>
FOR EACH ROW
BEGIN

<trigger body>

END ;

(8 42) HNH R/ 8Y 298 48 Eg| =i

(18 424 A2H J ¥4 A 2dg A% =dA
Z9e Ak (18 428 A @4 e E
gA ZHYL Y F FoBA A G 9 Bal A
B diaf (29 42)% fAE ZEdE H & 9
o HAA 7 "4 i mdg Ey AL Ay faA
 EdAE B8 Fdsua 8 Y 72 B ¥4 @
Abel HAHBE AT FYE B 5& MY £y
of &ttt a2uThe HAAE Heo F=d " EﬂOll"~£
AAEa of R HlolEE #ElEY] T HAH B A
2 Ealﬂe- TEd ol gk EvjAe AgE #AA B
g4 A H gAd e g JHE At F Qe
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22 FAH THAE thEo 4384 oA g

43 HEH 2 HM Mo 23

of AolxE 4280AM FAG XY B ¥4 2dg 9
g <trigger body> FEE FAE HAH Qake] 7E o8
7‘“"]3}‘3} (29 42)9 EgA Z# YoM <trigger body>

ol Eojz A B F4 AL Y BE sTsE
?’\P’J"ﬂ upet cheksiAl FHEnh wely B wa
Zt2) gfom g uz FAdA dgse §F FA
J% 516“°F gtk o] oA e 6% dFdlA
£ 34 78 9% 5 ¥4 Qe 011*]?15}‘:}.

o 3—1°ﬂ/‘1 AXBE 7 P4 Qa2
AAE= AN R P4 Dol sl
g FEEt A4 7 g4 409 HAHAE ©&9
(19 43)9 %},

Kol
=
d
£

1 select sum(aa.attrvl), sum(aa.attrv2), sum(aa.attrv3),
sum(aa.attrv4), sumf(aa.attrv5)

2 from (select akeyl, aattrvl, aattrv2, aattrv3, a.attrvd,
a.attrvd,

from tabl a, tab2 b

where a.key2 = bkey2 ) aa

where aakeyl = AMEAA A=

group by aakeyl

union all

select  sum(aaattrvl),  sumaa.attrv2),

sum(aa.attrv4), sum(aa.atrvd)

9 from(select akeyl, ckey3, aattrvl, aattrv?, aattrv3,
a.attrvd4, a.attrvs,

10 from tabl a, tab2 b, (select key3, key4 from tab3 where
key0 = ‘AMERA G4 ¢

11 where a.key2 =bkey2 and b.key4 = ckey4 ) aa

12 where aakeyl = AFEAAARE

13 group by aakevl, aakev3

00~ Oy O s W

sum(aa.attrv3),

7Y (1) EA

FaddDe ¥ H
2 BHIaA AAE A%
A4S -?53?"5}5 Zoolt}. olg} %_L— 2o} Aol A ﬂiﬁ
o2 g5z se 439 2 sum QMY AARE

g5atazt sh= Aotk of7]A FolAE UL tablo] EH
gAY dite] BAgtE 2ol BT F table] g
Ao wet 9 (29 439 A +3 A LA A
"rh olet e FAE A HE ol&sto FHsly] Y9
ME A Fee HE A474d A Ao £4o HF sum
A ARE FA87] 9e £47 group by @Akl g3t
i+ keyl % key3 £4& X gsof 3}, wbd do] R
Al 2 202 FoEtE key2 2 keydE A9 U FoA
T AREE AU dde vF B HF ARs
FAs e #AdlA] gong H golBd: e
274 gk g (28 43)9 A dgste 4 B

ol T2 tg9 (27 44)9 2L FEA o8 A
4y,
CREATE TBALE VIEWI(
keyl tabl.key1%TYPE NOT NULL,
key3 tab3.key3%TYPE NOT NULL,
attrvl NUMBER  NOT NULL,
attrv2 NUMBER  NOT NULL,
attrv3 NUMBER  NOT NULL,
attrv4 NUMBER  NOT NULL,
attrvb NUMBER NOT NULL
)

(38 44) 24 &7 8H4E(1)2 st 7 M HolE MY

(29 449 dgo g3 YAE "ol B st (19
43)9 2ol qgug wgdd H P4 dAe AF T2 AA
(stored procedure)& ©|-&3te] FEZT} o) A ZTE A
A7b Ao 7 AgE dHolA dxy xZ2age] sbE
T ¥ ol <trigger body>& HAE 4 Y= A F
gk eitol7] wiEeolnt (17 4.3)d e B FA AN

T3] Al "”1 °—"|‘\’*;—’F Adio] Fgstrh o7]A

"H -Sr E“«] A o7& wdst
19 43)9 & W3 4, 6,
vE Tdsr] A3 e

tabl_list  tabl list_type ; / keyl, key2E z+= #azse] glrE
tab2 list  tab2 list type ; // key2, keyd& Zte #HIa=9) AE
tab3_ list  tab3 list_type ; // key(, key3, keydE Zt+ #Ha=eo) g|lAE

{

714 tabl_list®) H$ keyl® key2d] e {A37]
A% H2= F2E 7IW TE(element structure)E 2zt
dom o] YIE FRE A FAE FRE &= 23 7
28 A%t tab2 22E 9 tab3 F2E HA vl o]
o olgl o] st olfE ol HAEY YrES Y
£4 &E vl drgd FAZeEZN dHolHuolxd o
g 2 glo] (29 43)9 AoelA HAstE 29 ANe
EYA dit] E2oA 2EE = U2 7] yFolr} o}
&2 ol HAY WFEL A&dl AZn FAd dolH
"ol gt A4 A T3 WY HEES “Alad A
2" Al os 7)1 EPE EZAE o] &3l 27|3E A
st &3 l ol &l e 4Fdle] B wltt o] A

=

rL fl

g B3 7t g2E9 @ A
Al MEE geld FAE 5 e
e A A Aol utE oA Al
ZQ 2% fAg o8 EdE & AR date] 7] gE
ojtt. °olF 3l (2¥ 44)M FAF VIEWL slo] &
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7z9 YA F2E BE AGALT 2712 Das,

ol & ElQl(row type)& ol&3od MY e 72

€ =& A%

TYPE material_type IS TABLE OF VIEW1%ROWTYPE
INDEX BY BINARY_INTEGER;

material_1 material type; // (1¥® 43)9] A HA Hlg 9
3 B g4 A1 {4 Adee

material 2 material_type; // (2% 43)9] § WA g ¢
R A AR A AGus

ojs} & A 3ol HIY die A 44T B
A Ade tid (2d 499 #.

TRIGGER InsertTabl Trigger
AFTER INSERT ON TABI
REFERENCING NEW AS newTabl

FOR EACH ROW
DECLARE
keyl_ok BOOLEAN ;
material_cnt NUMBER ;
key3_value tab3key3%TYPE = NULL ;
key4_value tab2keyd%TYPE := NULL ;
BEGIN

keyl_ok := keyl_assign(tabl list, ‘newTablkeyl, ‘newTablkey2) ;
key4_value = compare_key2(tabl_list, tab2_ list, ‘newTabl keyl) ;
key3_value ‘= select_key3(tab3_list, key4_value) ;
IF keyl_ok = TRUE THEN
IF key4_value '= NULL THEN
FOR material_cnt IN material_1.FIRST. material_ 1.LAST LOOP
IF material_i(material_cnt)keyl = :newTabl key! THEN
kevl, key3 $4& A28 material_1(material_cnt)?) 2E
&g 1 57
END IF;
END LOOP ;
FOR material_cnt IN material 2 FIRST,.material 2LAST LOOP
IF (material_2(material_cnt)keyl = :newTablkeyl)
AND (material_2(material_cnt)key3 = key3_value)
THEN
keyl, key3 £42 A% material Amaterial cnt}d] TE
&A% 1 $7
END IF;
END LOOP ;
ENDIF;
ELSIF keyl_ok = FASLE THEN
material_1 AE$ material 1.LAST+1 Ao M2 & A= gt 4A
//keyl : = ‘newTablkeyl ; key3 := NULL,
oA £42 BT 1,
IF key4_value != NULL TEHN
material 2 #lA~E9]| material 2LAST+1 $iXo| 2% =t &

a4
// keyl = :newTablkeyl, key3 := key3_value ;
Uz £48 25 1,
END IF;
END IF;

UPDATE @2 4
/8 2udFodA HAY HdRTELS JBHoR dolEHM oA
ia:]
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