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F&ulolel A (replication server) & A5 AH§E = HolEl] §-& Ee AR
& § ¥R o7 e F531 APULEH HF A8A7T Pl vlolEl
we] 2 = UAEF siEch 23 712 Holgd HEH &S FIIHLE o
Htdsto 24 dlojel FA4e EAE Rty FAES ZaA

£ AP = 712 dHeolge doldt WHEE A3 H-(materialized view) of ¥t
AANAFI] 3] dolE AAHE = YA ¥ BT T HolE do
v Bl J1§H 23(log)E ol &5t t]=Z¥-AM 734l(differential update) W&
ARg-gict o] W2 glolE2] FZ(locking) & FHOE AARSY H5& FAHA
Z1 4= oot E PAe] AFH FAFE A AT JIHEES Ayt

21e] uhH & o] &3le] B4t AFellA =l A AR-(join materialized view)?] 2§
A1g Ao g U3 F= FHUolE} AW (replication server) & F-=of s3] A

T3t}

my

4 glct.



1. 95 HiZg

24t glojepjolA A ARINA performance?t availabilityE ®o}7]
#13td doletE FE3tA ujx|dl= B9t Atk &, 2AF AHEEH= o]
ES o8 ol AAULEA T ulES AUY = i BN AAH]
RS B9 Holx 3 dolelE o] &3 ® ¥ES Y + A}
(41.

J8u ARE olEyt o5& 7] A= dlolEtY mutual
consistency 7} B.AE olof ¥t} mutual consistency3t dlelEFe] copy 7t
oA ol FEHE A& A% o vlolel ko] BF FUslof 3ri= Zof
t} dlolel?] consistencyE FAI5t7] 93t AMEE= Wl locking,
timestamping, optimistic concurrency control o] &lc} [11. 7} we] 2}
L5 U= AL #AZ(locking) & ol dlole} 7BAA] 22 dolElrt L
t BE Y9 A2yl AASIZ FAo AFR dolele] tiE WL
dojuix] BIIEF lockS A F 7343t= Zolrh

a8z 4t Exdde] B AEdE fAsH7 #1% protocolE
two-phase commit, three-phase commit So| ¢It} [14]. o] 5 71 ol
AF2-ElE= two-phase commit A8 3 A= dHlolelE AL =
2E Yo AT F27t0] ozt AT E B Zojrt T2l BE
o2y BAMNE Frix= AIE U F o|F FAlste FiHx A
£ AAr) o] w2 BASIE it ey FAlRo] Wil deadlocke]



dojd 4 it 4t dlolepwlo] A9 BE X oA dojut= BE 78M
of chaf o3t o] AojUtER Mt F - EWMA] AL £3uH £
QA =k 191

ERH 22 dolElY copyE THRE Aol FAle] 1AYS uof
ol % copyE Ztoll mutual consistencyE FX|ste Zo| ofg 2Tt o]
o #2 TAEY AL partition failurest #rh ole JEHIES
partitiono] 8} 2= subnetworkl.® 28 A]Zit}. o|# 3l partitiono] &
AR U4 AL HME T2 partitionold SFPFLE o 7Balew
iz} dlolele] AY/Fo] FAEARE 4 gtk Partitiond Hz2lst7] ¢
gl protocoldll&= primary site, voting, grid protocol Sol ATt [4], (51,
(121, (101, (3. 23t ¥ protocol network partition ¢t data®)
availability& 21 3HAl = of¥ict [7].

o|9} o] HoelE FHY AP AUl YL AR S A &
Alof dlolel S5 AZE A7 I3 Wte g A A R(materialized view)
7t eich [17), (111, [13], [15], (18], [20]. dlolepdlo]A2] 712 Elo]EolA
fFrEso] =elFegE= EXshU EFoRE= EA3A U= virtual
view?} @2l AAH(materialized view)s Ee|HoE Exfst= Zlojth
HolElE FE3lo wiXY B olEol ¥ HAY A& FABIEF o}
3 A - (materialized view)x= A|ZH3 xlo]& Fil dlolElrt ZAlE o
24 B2 dglolEle] concurrency control, reliability protocole] . 3}x]
oiA Hol ol AFY EXE HAY 4 Arh

—-75-—



Virtual views Hojojofl 23] @3¥H uwjulct 30| AMEo] &
2| F o T = Btlo] EASA] |yt A Exfsts AAH A yole}
S rNFLE B 4 A Y A A (materialized view): A|7HE x}o]
il A" FEIL eolE BelE A A= ool glo] Helojo o) W3t
ARE QX5 B + °'t} A AR (materialized view)e= & ¥zjel
Holelg & "art ¢ig o AHSEY HAE 23 v]a3 &3Fo] W}
gt ARPAINI} A FE o] ULEE virtual viewkH Tl §HA| Zto] Ftt

ol ¥ 3t A AH-(materialized view)E #H2|3t= Zo| replication server
2 ol A f-(materialized view)E o8 X g FH3l HAUYLEH
2E AMEAITL Hsls dlolele] e H2Y + UAEF et EF ]
2 dHolEe HHH W& FII1H2E Ro MPAAFLEA volel
A8 8] EHE $Eshe FAFES ZALAHA Frt

o ou



2. 9472 =

12

-]

T

A AR °
o= 7]
£3l= Selection viewl} Selction_Projection viewell ¥HAE o] gich.
B oje el 712 elol&S joinstE viewol thg TzbHel sjAML A
AE1R] Esiz ook uwhEhd 2 dApeMi B4t AHsteld 2d AR
(join materialized view)®] 784l& 1% FRHuolel AW (replication
server)®] o B3| A-Fstaz} gich

E dPoAE 7|2 Holge] dojyt Mg A A H-(materialized view)
of BIEAATT] Sl elolE AAE o WAS Tty AR/ T H
olHof ot ME 7| [t logd o1&t ti=ZH4d Zd(differential
update) ¥ & AHERC o] WHE HolEe FF(ocking)S IULE A
2818 A B3ANZE F At EF B == v &S S0]7] #3) o
g F713 2% A= Pge ). npAte s AEalA] ey Fal
e 23 37 gE 712 HolgolA dojd WE Feold AR

(materialized view)ol] ¥t E|ojo} & RS screen testS AX F AHF
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H-(materialized view)7} Q& X|go =z Hulch
2128 vhH S o] LR35l Al Aol A AR-(materialized view)E &
AH o 7BA57] 3 A2 PR g ES 3zt gt



I 7|=e] &7 &% & ENH

Rl

# - (materialized view)& AH&-&# of 37t E&= Zo] 7] & Hol2
ol A8 WHIE view ol o|GA BtAXAFET} St Zo|r} oo 3t
gt Aoz 712 dolgo iAol dolute whuith wiolE-& T
o] viewE MFEol H Aty WrAAF|= WM (full refresh)o] %t [13],
[2]. [13)ell = wlolA o] 8ol Hx2l field(Addr, Prev Addr, Time
Stamp)& Fol ol& o|&3to HojHol dolyt HEHE o} WA HE
he A AH-(materialized view)oll BHEAH FOo 2N EAS AT
5 stalch ey o] MBS AMEY B AN "lolEY lockE Hojol
SIEE TS AHERbs o] Hiol& & o] &Y 4 Al Hol na& oIt
o] WS 2] tiE A4 ATE 7= Af A H(materialized
view) & x| 3] F2] Rl

o]2} T} WYL E J|E HolES ¢lo] HHE dolll= Zo] ofel
dlolebHlolA recoveryAl AMEEE logE ¢ol AAH-(materialized view)
E 73Ast= =3 73A(differential update) ®hHol it} [111, [171
Kahlers} Risnest log #Q& 445tk F7h A¥S Agsigch 24
w22 eo]Hol WAEY HIAE JIFI AGHQ log HUE o] 8= A
OF jog 3Y F EHAI FEL AABE HFol fe FFolth. FH
® R tuple identifier§ ol-&, BH ¥ K-S AA3tA condensed log
& 750 o]F AM&stod A AH-(materialized view)E ZEAHOZTH A
HE 3RE Solny HF(ocking)E MY 4 Art EF 72 HolExr}
HA AL 379 logE ol-8IIRE HULHEE Y + Arh 28U log
2] 7} tuplegol EAMA A zho] o FdAS o] A ol ZAZe view



7841 Al condensed logE ThA ¢lojolst= wheol gty (111

Segev®}t ParkS &4t A3t M9 differential fileS o] &3}o] o2
73X A1 7HE 7HAl= A AR (materialized view)oll 3l d3rsiach o5
duplicate elimination, screen test, postscreening eliminationg %3to] 73
Ao Hogt FARS A3t Teut o] AFE Selection viewlh
Selection_Projection viewoll $FEE ] joing 3 &3l= G¥tAA viewd
Z821-& A M3l Fx= ®tdrt (171

ghH 2| AH(materialized view)d] 7841 A]7tef} ule}l ok 37MRIR Uy
oA 4 9lth Azj 7|E elolEAIA Y HEIF dojutxpuixt AR
(materialized view)& 7B418t= Zlolct [2], [9]. &% A& RF-(materialized
view)oll 3 A7} Fol& wf7hA] ZBAE A5l Zelrt (8], (151 ut
xjuto 2 A AHE(materialized view)S 7| o2 7323t Zolr} [17].

#12) 37k L 27 AAE ZpR I o] AJARY] o2} F3A
H|-8-& 23ty 3tUE AHY 4 gt o] F AHAR-(materialized view)
g F71A2% sk gL At 24le AN T2 HolEY AelE
HolFE Flo] ofel Frlzez AAg 71E gol&2 Aol izt X
ZAX|3L Tizh Abgte] @37t QlE of uiE Mol A" eiE R
£ Zlolth uielA o] ¥hHE AMgAZF H x| ARE E el ¢l
AHEdE 4 drh E3 o] WS AL 3 refresh el A
A& ogA Fijo] umel thsiA o] &HH + U= FH|
refresh ol thyt Azt ZAE uf$ w2 A Fof il to]
E}S BA & 4 ot} Segev & Fange 23 73A1A 7tef rj3t A& 3}
Act [16].
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A #Hzf el A= DBMS § A& F-(materialized view)d] 7331
ZYstr Yde= Ao#E= IBM Data Propagator Relational, Sybase
Replication Server, Oracle Version 7 Simple Snapshot, Openlngres
Replicatore] 2t} [6]. ©] & IBM Data Propagator Relational w4F 4
Fo] ofyl 3 xjqufollq tiZ#d 78X (differential update) WHL o] &
gt Rl R(join view)®] 7341& x|YslaL ottt 2e]3l Oracle Version 7
Simple Snapshot2 T]Z# A 73xl(differential update) ¥HS& A}&31A] ¢
3 full refresh 71H& A3l RQAF-(oin view)d] Z341& A3t =
%t Sybase Replication Server:= Z2lH-(join view)7} ohd 3lute] dold

o o] WIS vtgd3le] A AH-(materialized view)2] 7321& x| ¥t} [7].



M. $8dole} M (replication server)®] F+Z

1. Tt]=3d 73X (differential update) W218] 7jL

2 AFolH= Segeve} Parke] Hebgt il 73l (differential
update) A& 2fefste] 2l A AH(materialized view)E 78418t} ¥
th. Segevét Park®] 7= £ 23t differential tuple?] AAE 3t ¢
7I¥& WSt 71EY TS AFErt ¢ U2 ds& B Fct (171

tjxdd  J34l(differential update) WAL AR 2 Zo] AR
(materialized view)oll 3832 refresh¥oll elo]Eof WAIZ WHsigts 71&
3} differential file ©]-&¥tch Differential file& AH&-3h= olf= AFH
(materialized view)2] ZBA1A] BAlag 4385 7]E dHolg FAE &
Eele H4gE 9 A2EY B5& YT A¥olrt

Differential file 712 glo]&o] WA= BRE WHESE HE7L WAL
A 742} 3 7)1 &St file® A22] logelth Differential fileg ANMEE of
2} tuple £4317] 213 keyEE tuple B8] DBMS7t 93} tuple
identifier VTIDE o]&&th. 223 tupleol w33 HEE vehiF7] ¢
8 A2 & attribute® op_code’} Qltt AjRo] Ud¥o] ©H AR ins, AtA
7} HE delS FHolFL Aolt} tupled] attributeo] W7ol Wy AL
delnZt insn& Aolol 283l o] EA3] & 4 rh



F713 02 A A -(materialized view)E 78213517] siME A& 7|z
%5-¢t9] differential fileS o] HIEH FHEHE Higs)Fcl o] uf ¥ tuple
of ofejHe] Wslyl AAStATIA A Szt npS A E F2& s E
gert gk wmapd o] FE& Aol dh=u] ol }Fol duplcate
elimination®]t},

Duplicate elimination® A3 tuple®< screen test& AXA Hr}l
screen test:= 7|2 Ho]EolA FEH viewd] FE o] &35l tupleoy
A% HELS = AH(materialized view)oll BB A EZ] o2 E AH 5= A
o|tt.

Screen test§ T tupleE> VTIDe| uwel sortingdtA] ¥l
sorting® 3he olf-& & VTIDE 7+ tupled] op_coded A sh}Z
5 7] gl8to|t} o] Z o] postscreening elimination Z}Aolth ¢le] RE 3}
A2 A3 (materialized view)& A of FAHES 4 THET] 33
ntEol2l Folr}h HEHOET postscreeen eliminationd AX tupleS
Global Update File(GUF)E& A3l WAAIRNE A AH-(materialized
view)7b Q= o g Yoz R viewd] &S 74 "k (O¥ 1

2z)



Base Table
TID |[VIID| A AdTS"|  yodate

\

Transaction
Differential File / create
VIID | A+ Ar| Op Code| TS| PrevTs View

Definition

input\ Duplicate elimination / input
\ Screen Test

Global Update File /

Postscreen elimination

VIID | As{ Op_Code| {Site,VID}

create

TID : physical identifier of a tuple

VTID ' unique identifier of a tuple

A ' attribute

TS® ! the time the base table was last updated

TSP : the time the differential file was appended to DF
op_code : operation code (ins,del,inSm,delm)

VID @ view LD.

[ 28 1] Materialized view 7§41 &x}




2. 2 A AH-(Join materialized view)?] 73X1-& x|

5t S8 ool MW (replication server)?] FZ

£ AAF-(Join materialized view)E o|€¥ o 713 2 EA7 F

fr

AL join 3t A AH(materialized view)E AT T oA 7| &
ol g2] WilE Wit Zlojt) E¥ A2 tuplee] YFHAY 7E
2] tupleo]l A E= HAEHAE B¢ ©] tupleEol 20| joinE ol A
F-(materialized view)oll S71E]ojo} 3t=2] AF-& A 3| Folof ¥ir}.

o] AIE siAsty] #I3iA flolA MBI} GUFE ©l&3ich Jomol
Zojstes 7} elolE-2 differential fileS FA3IL E3 714 SEHE
view #elE 93 GUFE A%t GUF £ op_code’}t insQ! tupled] 7
% joinE = A Hol&o] X (P22 Hujo] join¥t F & A
¥-(materialized view)oll F7}E|ojo} gt} E3ZL joinA] AHEEE= attribute
7} W7 o] op_codeZt modq! tuple® EZF A|Eo] joinEel F7iE oo}
gttt o129 tupleE2 AlZo] join¥ "glol 71E2] A AH(materialized
view)7b $1X]% sitedll A GUFE A/d3ste] Hu ol ZAdrct F,
GUF®] VTID# &2 VTIDE 7Hl= tupleoll th3l delete®t modification

< ¥y 4 glrh



o] W} GUF® schema: vh&2} Zr}
GUF(VTID, Au, Op_Code, {Site,VID})
Au ! Op_CodeZt ins¥d A% 3l attributeo]] i3t RE 1 32t
Op_Code7}t deld ZA-¢ 23
Op_Code7t mod¥ 7% AlE ¢ == attributeo]] thdt 3k
{Site,VID} : { 3l"¥ = ZH-(materialized view)7} $Xjg 2]

view ID }

¥ joinElE Al Holgol XIgt x|Geof= A Ro] joinE efo} dh=
tupleEo] RolA Hch wd o 2 H9 eol&EZ} joino] o]FIXE F
$-2bd joino] o] FolX = oAM= thE A HoH & tupleES] A7}
EF ETEE o|& 3t HolEE yheo Helstrist ofPch ulty
2] JADF(Join Attribute Differential File)g 34d3te] 3tute] ol &
2 #e|¥r} JADFY schemat: T3} Zch

JADF =: (Site_ID, VTID, Join_Attribute, Pointer)

Site_ID : Differential filec] 48¥ 198 2F ID

VTID : 3 tuple®] 3% ID

Join_Attribute : JoinA] AH&-% &= attribute

Pointer : # & -H-(materialized view)ollA] R 3}l attribute®

o] Fo} A differential file?] record®}t BZAAA FL XElE



o] WS ARE3tY join¥ B-¥ joing ThHE TR Uhrol A
sjof Ftch.
1) Join®] foreign key(composite keyd 4 )0l 23l o] Fof

A= B¥

2) Joino] 4t attributeo]] ] 3 o]To];q% AL

gozo] dHS 93] thS notationg F2¥ch E3I the AlENS 7]
Aot 18 : Z sitedl A= joing ©]&3F A A H-(materialized view) A3
Aol A3 ARE BT 7R Yl F joindd] BH5tE relation®] ¢ 12}

views] Belofl A FHNE 7IX| 2 r})

B General Notation :

Rk : relation ( k = i o] Rk foreign key& 71X|+= relation,
k= j ol Rk¥E Ri&} join¥l+= relation, i#] )

DFgi * Ri®¥ differential file

GUFi ' Ri®] GUF

JADFj : Rj&} join=l&= JADF

Si : RiZt #1XIF site

Sm : & AH-(materialized view)7} $1XI% site

Ui : DFpi2l tuple <



D2 F AS$ BF differential fileo]A] joinEolol & tupleX joinoil
Zolshe relationo] X3 X Fog B JADFE Ad¥ch NHY A
Sjoll M7t DEFgi& o83t JADFE gtgo] 4 glrh. Riol A2 tupleo]
A=A S Z-F joinAl olol] ef&35t= tupleo] referential integrityol] 2]3j
Rjoll Wi=A]l Ex)3t2E JADFS 3t& 4 &= Zoltl E3F foreign key
7} AR tuple(o] A$ op code= mod)oll tisi % JADFE whEo]of
gtch o9t e relation RjolAle A2 tupleo] AJHAGelE JADF
& ©E "art gk AUstA o]F-e ifRo] UZH tupled] St
relation Ri®| tupleo] o} A= =] ofat7] wjFo|ct rte} o] Fo] FA|
o] BA4=TeE relation Riol 28] 47[= JADFE joino] o]l BZ
EAH 7L =2 =t

e Relation Rioll 213 site2of 471 JADF2l join attribute &
foreign key2} DFg®] primary_key2}t ®ix u]agich wiek & HFo]
x1zgtchd joing #13) Rj &, #A] 7|& Eo]&& search@ LT} glonm
2 HeA o] FolEA Hr)l dx3t= F-Eo] Qrtd RjE search¥

dto] qich ol she] ¥neEoE wEW Thet ol

— 87—



B ad32F JADF _JOIN.MV ( [2& 2] [’ 3] &#=x)

1) DFgol A U7l e tuple& @)t
2) Duplicate elimination®} screen test& %t}

3) #12] tuple&S sorting®t ¥ postscreening eliminationg 3t GUFi&
THET

4) GUFi¢] 2 E tupledlA] Tl Sub_Join ¢312|&S +3ich

[Sub_Join &328|&E]

i) Op_Code7} ins©l3L foreign keyS 7}Rl+= relationol® Sjof] By
JADFj& wtEth

i~1) JADFj&} 22 Join Attribute& 7}2+= tuple& DFy; AdollA
el3] join¥trt (¢ 22 VTID7F &S B¢ Time Stamping©]
71 22 tuple?} joinZtth. op_code”t deldl 22 HQj3ict)
DFg#doll gl RjAFS searchdlo] join¥ich.

i-2) Join® tuple€ screen test¥t Th& GUFE %HEo]A Smei
Bich

ii) Op_CodeZ} mode]® T3 THAIZ Usch
1) A AH-(materialized view)o|A AF2El= ¥t attributeZ} H7

H9S A9 Smol Rulth



2) modification®] foreign key( = join attribute)?] ¥HZo]a}tH Sjoi
Hul JADFj& gtECh
Sub_Join ¥3.28]& i-DE 7ich

iii) Op_CodeZ} delo]™ Smel R.Wcl

5 A AH-(materialized view)E F2d3l= Sm sited] B’ treedil Al 1%

tuples %ol 73xlgtch



-~

ransaction \ A

site 1

BASE TABLE 1

DF1

!

Screen test

]

GUF

site 2

BASE TABLE 2

JADF

DF2|
L m!
| Screen test

A

GUF

transaction

(DF : Differential File)

[238 2] JADFE ©]-&3% A AH-(materialized view)$] 734l
(foreign key S ©o]-8%t join)




site 3

site 1

BASE TABLE 1
el

nsaction ) JADF1
“\[DF1 X

1 BASE TABLE2 \
Screen test transaction
DF2

site 2

A

GUF

Screen test

Y
GUF

/‘

v ‘
JADF1 M B1 N

[33] 3] JADFE o] 2%t join X 3¥H-(materialized view)8] 784l
( composite key ©]-& )




29 A= DA &2 joino] Hodh= BE relation?] differential
file & 2ol ¥ tupleol} join attributeFtol WAHE tuples] £]3H
JADFE& 234 %ich aubstd ot attributed 018314 joind 317] wjFol
glofl A A}R-H referential integrity rules o|-8% 4 ¢17] wi&Eolr) E3
JADF#} differential file?t& ©]-&3le join¥ 4 QLEZ HolE AAE

search3}®] joindjo} ¥tC}.



3. o A

slolA dEe WA the The ofxlol 3 gstack

: joinoll #eddlE relation Eol® foreign keyS ©]%&3lo] joind A%

( dAS 93] AH_EE= Z relation® schemas oleje} r})

ENO : Employee 3%
ENAME : Employee ol&
JNO : Employee7} #oista 2= PROJECT HE)

PROJECT(VTID, JNO, JNAME, BUDGET)
JNO : PROJECT ¥%
JNAME : PROJECT %
BUDGET : PROJECT® of4t



ot UE2 7} relation®] primary keyolW £4& ¥ Y& foreign
keyoltt. %3t relation EMP+ siteloll relation PROJECTE site2o] =3
Hojglct. EMP#} PROJECTE ©| &3 A& (materialized view) MV1Z
Th2t ol FojHr}.

CREATE VIEW MV1 AS

SELECT EMPENAME PROJECT.JNAME, PROJECT.BUDGET
FROM EMP, PROJECT

WHERE EMP.JNO = PROJECT.JNO and EMP.AGE > 30

Differential fileS ©]-23} materialized viewS JZ3}7|Ao] 2z}

relation®] “2efe} o]lF o]&sle] 7= MVIL olzfiel B3 site 3ol A
ZAHcia 7Hg et



EMP

_VIIDL | ENO | ENAVE | AGE [ JNO
1 El | LEE 31 J1
2 E2 | KIM | 25 | J2 |
3 E3 | PARK | 36 J2
4 E4 | YN 43 J3
5 E5 | BAE 29 J5
6 E6 | SIN 37 J3
7 E7 | HAN 28 J2
PROJECT
VT1D2 JINO INAME BUDGET
101 J1 CAD 100
102 J2 | CAM 300
103 J3 OR 150
104 J4 LP 240
105 J5 MRP 450
MV1
VTIDI VTID2 | ENAME JNAME | BUDGET
1 101 LEE | CAD 100
3 102 PARK CAM 300
4 103 | YW OR 150
6 103 | SIN | CAM | 300 |

(23 4] AAE 2% elo]E 2} o] & o] 2%t materialized view



site 104 EMPof thgt 7gae @ oz 22 differential fileo] A
2o e 3

VTID1 ENO ENAME | AGE JNO | OP_CODE

8 ES CHOI 35 J4 ins
3 E3 PARK 36 J2 del,
3 E3 PARK 36 J4 i
5 ES BAE 29 J5

ES BAE 29 J4 del
1 El LEE 31 J1 del

[ 5] EMPY] differential file

9]9] differential fileoll duplicate eliminationg& ¥ Z-$ VTID7} 59
tuple® op_codeZ} insp] R(2E 5194 SES £ tuple)> B oA =l
ol AlHY 4 ok 2 ZAz2e= [2¥ 618 2o screen test& T2
tuple [2§ 712} 7t}

VTID1 ENO ENAME | AGE JNO OP_CODE
8 E5 CHOI 35 J4 ins
3 E3 PARK 36 J2 del,
3 E3 PARK 36 J4 insy
5 ES BAE 29 J5 del,
5 E5 BAE 29 J4 del
1 El LEE 31 J1 del

[28 6] duplicate elimination 2] EMP differential file

- 96 —



ENAME | AGE | JNO OP_CODE
| CHOI | 35 | J4 | ins |
PARK 36 4 J2 ) delm

PARK 36 | J4 insm

(28 7] Screen test ¥ AGE7Z} 308t} 2 differential file

219} differential fileo§ postscreening eliminationg & 2% th2 A=}

& 92 4+ 9k

VTID1 ENO ENAME JNO 0P_CODE
8 ES CHOI J4 ins
3 E3 PARK J4 mod
1 El LEE J1 del

[28) 8] postscreening elimination 9] differential file

Op_code?} ins®) tuplez} modeli foreign keyZtel HZAH tupleS o]

&3l A7l JADF+= that grt

SITE_ID | VIID1!| JA ENAME
S1 8 J4 . _CHOI |
3 3 J4 | — | PARK

(23 9] site 26 871+ JADF



EZ} op_codeZ} deld! tupled]] thsiM &= GUFE wtEol MVio] ¢ x|3t
site3ell 213 Edch o] ool Frl= GUFE (1; del: {S3MV1het gt

e zAstoA 2ol FrE R AAE FEE 71E2] materialized
viewoll ¥tedstr] ¢13 2pgE ofefo} Urh

1. EMP® differential file % op_code?} deldl ZA& GUFE
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