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Abstract

This thesis proposes the way to consider RDBMS based on Codd
12 rules and Codd 16 rules of RDBMS V.2. Three commercial products
namely Oracle, Ingres and ‘Gupta were brought to compare.

The thesis also mentions about which RDBMSs and platforms
(éingle-Host and Client/Server , for example) suit the requirements of the
users. All the information collected from many sources was put into a rule-
based expert system. This expert system can suggest the right RDBMS for
the right job.

Test on RDBMS, Oracle, Ingres on Single-system and Gupta on
multiple Client/Server were also done to demonstrate the effiency of

RDBMS's query processing.
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24 Computer System Architectures
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2.44 Distributed Processing
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25 Expert System
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26 winmILacWiARTaY DBMS
261 Process Architecture
tafunems implementation v multiserver RDBMS 1y Operating
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262 Data Independence

Data Independence ﬁﬁam‘n"luﬂtﬂ"aﬁu storage structure (Imm
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2.6.3 Concurrency Control

METNMIALAN transaction freundan MaussiianTsndiuuss
fuanretloaiu Ll Hinealligniiassaiuasg mboyndsasdia concept T
serializability Tmmmml%’na‘ln'tummmauﬁw’m'lﬂ&
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ot data item 1u 51ui1’azda§ommmuﬁo lock 1Hifunsenlszianiay exclusive
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serializabiity An Ti ssusngnau Tj unelaifinlumadndust fae roll back
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s¥nLsaI ey phase fae whly
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uazlﬁaﬁ operation read(Q) sTuufiasidan versionl@ version wdﬂﬁ read
Teenei@en version AmnlFdauiiv serializabiity
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5) Multiple Granularity
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264 Backup and Recovery
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o ol 1 ol -
NRUINARNIENBUMALL T transaction
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?
ums recovery atiinmi
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iiaya yanepsaudhifas commit fidouinSvdautetinyrann disk ForeinlH

3
Tafunudnfiass save VO operation &
$i0\8uuey Defered Database Modification
1 i . 1 ) el 1 ' -
1) unstALi transaction nQ WU utmzlmﬁrﬁ:mﬂmnifwu
. P ] . - .
LURIIUIUINNT N TIRABNTDIUN commit uﬁvwa:'lﬁdwﬁagaae disk aslal
Nz _
. 2 P
2) M7 recovery #aanmiy transaction (Havsinii AN afhaiden
x a z [ 4
3) eguma?ﬂu buffer (as Haiulalivnefiy transaction T ming

2. Immediate Database Modification



-23-
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Checkpoint time sududinisazdannlHtudlmiuiy volume vae ~
transaction &l transaction 1ualng il H#iinuwedoafisde
foun
1N buffer & disk SefaAliRmIOR
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2.6.5 Data Integrity
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- §M7U non-unique index - ROWID ﬁznuaglu key m‘ﬁ'nmmﬂumuum
1% index key unz ROWID lums 1389 % non-unique indexes
¢
vszlomivaemsld storage structure uuy B*-tree
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1) leaf blocks 84 tree Y0 4 blocks azaflussHUANENFNTIUIEHU
mytntonalirhadiumblaioldmwa i

2) B*-tree index ILAUIUAMWANGMEND

v

3) Btree agvniHannso queries ¥ludrrhormannsodum | Eatell

UseAnEmw
o - al ‘lv ¢ a
4) WNIOLRHLAN, LWRMULRY, RULABEINTIRT
v p
5) mmznumﬂqmw'mn%nuua:’lnqﬂﬂzﬂuf’}mmmmma\mwsm‘ﬁmu
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3.2 Data Independence nay ORACLE

Physical Data lndependence
A & o L g 1
ORACLE mmaunmum‘lmwa sufRendnsoismaind fie Tusedingne

duuuuleise LLmqmvlm.ﬂuammum"ﬂu application Punitarilidiasliiin

n'mﬂ‘é’uuuﬂm‘lm';

Logical Data Independence
ORACLE uﬂmauumauﬂa DBA mmmnavtﬂaﬂuLnJaom‘meu

column, §ia column, LRNANIN aqmmuv‘luunamamtmemﬂwae;‘ﬂﬂu

gaotimsuilalusunsalv
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3.3 Concurrency Control ¥89 ORACLE

ORACLE %am3 Concurrency control laeildf
- Locks WKW
- Multi- version consistency model

3.3.1 Locks Mechanism
srutipaniiiv 5 Uszion A 1.Data focks (DML locks)
2 Dictionary locks (DDL locks)
3.Internal locks and latches
4 distributed locks
5.Paralell cache management locks (PCM)
naneing - DML waee Data Manlpulatson statements Sa¥ems ‘uaua v
3 uioys 11U querying, &Y, uily, LYISNIANTINE lock P37 Y38 view
DDL vt Data Definition statements mlﬁ ILY URE QUR
objects LY Yl objects
1) Data locks (DML locks)
watiaoiuma Seindal¥intaysluemnmmnmmeasgnitasseiuudth
azﬂ@%’mwuﬁtﬂwﬁmwm&nﬁu
uikediues data locks 1 2 level & f)Row locks
2\Table locks
11) Row locks
{h data locks Tetms locks tawnz rows eaems TeemsSauiu
" exclusive data locks " finauila locks Raasmsasulygmiayalanld
statement #iol1lit - INSERT, UPDATE, DELETE, SELECT w¥anfiu FOR
UPDATE CLAUSE
rows 3N locks mmwp‘ﬂmu -] '-\:'lc‘»ﬂummmmur‘ﬂu rows m'm
0 agua“-z. hold locks aun transaction 1 hold locks uv. commit %38 rof
back
1.2) Table locks
transaction TEpsmIuElymITedhe statement aolihi - INSERT,
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UPDATE, DELETE, SELECT w3annu FOR UPDATE CLAUSE uas
LOCK TABLE
table locks #15iie 1. nmrssdmeems Nty transaction
' 2. Hlasfiumstiauiiniy DDL operations
- Mode wa9 table locks wihaaniiiu 5 mode fia
1) Row Share Table Locks (RS)
fmsnmyinemAia 14150 transaction hold table locks Tuzmisiims
locks rows UfMIN uazunwmnazur’ﬂ'ﬂ 0o locks unuutﬁmmuannqﬂua:
¥il¥ifinsséimas concurrency anniiqadne STATEMENT #olyhit "Lock
TABLE table IN ROW SHARE MODE ;"
operations ﬁm‘uy'mwtﬁﬂ ~ 3euanl transaction query, umnnﬁu, whly,
8U ¥32 lock rows luamaradeniuld
- 3zuanl¥ transaction AusnanInmeilu mode
. row share, row exclusive share, share,
share row exclusive mode I&lumsaidniu
operations fialailHiifia - transaction 0 axf exclusive mode 1:11%
2) Row Exclusive Table Locks (RX)
fvEnmavnevAel#iile transaction hold locks HazhipnAemsukly
rows lumyauiviousns STATEMENT #iolihi "LOCK TABLE table IN ROW
EXCLUSIVE MODE ;"
operations ﬁm‘tm’m'mtﬁﬂ - axupu ¥ transaction ?3"\4-] query, umnuﬁu,
uhly, su 38 lock rows Tumsn
wenunwSan g e
- eupdl ¥ transaction 5uq locks WUU row
exclusive Wt row share mode 1w
3N (ENFUTEN transaction locks aff1#
operations Tiwlail#ife - transaction é‘w]'-izlocks wint share mode,
share row exclusive, exclusive mode 'Ll
3) Share Table Locks (S)
% STATEMENT ma‘lﬂu "LOCK TABLE table IN SHARE MODE ;"
operations nmgywﬂmnﬂ = Wini transaction hold locks Wy share
table locks fiazuaul¥ transaction Au<
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THReoud query use locks rows ﬁ'szqtﬁw&u
Featlawanl ¥ transaction Mugan ukly
- 505\4‘50’%3&9}4‘1% transaction gu'] locks winy
share uge row share table mode &
operations Mwlail$ifia - transaction Su') atlocks WM row exclusive,
share row exclusive, exclusive mode 13718
4) Share Row Exclusive Table Locks (SRX)
¢t STATEMENT eﬁa‘lﬂ& "LOCK TABLE table IN SHARE ROW
EXCLUSIVE MODE ;"
operations #agtywﬂﬁtﬁﬂ + azSUReN transaction AEriuTaE hold locks
uwu share row exclusive table locks
Razoonl¥ transaction Buq YnliReoud query
uae locks rows #ngn"n&u thauhly
: + HoiuSeazeonl¥ transaction Bwfocks THudun
row share mode
operations fitwlail#iAa = transaction Su'}'-zzlocks UL row exclusive,
share, share row exclusive, exclusive mode
Wl
5) Exclusive Table Locks (X)
& STATEMENT 9“)8\11!& "LOCK TABLE table IN EXCLUSIVE
MODE ;"
operations #m‘xwlﬁlﬁﬂ - fazanl¥ transaction gu'] MISRIUA query
- Hoviwdelamanl$ transaction hold locks "3}
aniiu mode 1
operations il 3iAe - transaction Swndocks wnlaladlBiae
snde U TumEnmsynaumode ¥a4 table locks, action T1s¥n
1¥ifi table locks &u'] ues action MazuanlHiialu transaction Auval
Tuvcusfisl transaction nil hold table locks ot
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o o *
M3 3.9 m'muammmmsﬁmuvaona‘lnm's lock 109 ORACLE

SQl. Statement Mode of Table Lock
RS RX S SRX X

SELECT..FROM table NONE Y Y Y Y Y
INSERT INTO table RX Y Y N N N
UPDATE table RX Y Y N N N
DELETE FROM table RX Y. Y N N N
SELECT FROM table RS Y Y Y Y N
FOR UPDATE OF

LOCK TABLE table IN RS Y Y Y Y N
ROW SHARE MODE

LOCK TABLE table IN RX Y Y N N N
ROW EXCLUSIVE MODE

LOCK TABLE table IN S B 3N N
SHARE MODE

LOCK TABLE table IN SRX Y N N N N
SHARE ROW EXCLUSIVE MODE

LOCK TABLE table IN X N N N N N

EXCLUSIVE MODE

nenINRsuaaTNdaNsgn lock Taesalu@mlainelusediu rows locks
uw table locks NivIoll Hriluthadiulnuale
TNEINFWNIOFTUM I WMDY deﬁult locking 1% 2 wufie
- Default Locking &m3ums Queries
- Default Locking dm3un1y INSERT, UPDATE uas DELETE
STATEMENT ua:ﬁmsmﬁ'ae Data locks Conversion 8¢ Escalation
Default Locking §m3ums Queries
queries umanuf Uszanueg statement Hora Lkt
SELECT
INSERT..SELECT..;
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UPDATE..;
DELETE...
wiliivon statement #olai SELECT..FOR UPDATE OF..; 1ufhin
#aunen INSERT, UPDATE uae DELETE STATEMENT fiaduiu implicit
queries ludinwoiziidmniionas statement
ms quenes Ju saL statement mazmuazn.mmu statement ¢
statement ﬂu\mmmanu statement au'] mtﬁun’n read ﬁauﬂtmuu 13344
ctns udnmaiesio L1l
* .+ M3 queries 13¥ums3 data locks Soviuluonis? queries i
transaction &1 W10 query el 1nendasunms queries
WL " non-blocking queries "
- M3 queries la¥ioesali release data locks
Default Locking dm3ums INSERT, UPDATE uss DELETE
STATEMENT
N
- transaction 993 DML statement $iaems exclusive row locks 1
rows Pavmzazuily ol transaction Su'] raemauily rows 1finfu
shaeroaun transaction 1 hold focks f‘t"u released locks leems
commit w32 roll back
- M7 queries W transaction um:mmsmmﬂtﬁwuﬂammmwn DML
statement nuﬁ’tmﬂlu transaction Lﬂﬁ’mu'lﬁuﬂ‘lma'lmﬂn’wu.%’wuﬂmn
ol commit ¥aY transaction au‘ﬂ
- lu'nmz'?'t transaction hold share, share row exclusive Wio
exclusive siuseli#iaems exclusive row locks
Data locks Conversion utt Escalation
ORACLE #hin convert table locks Ssfirmuudimnaisunty -> 1w
locks WnAEREaIeANIT 1 i transaction 7 hold Wi row share
table locks vindipaullasnsw 339 4 (eadw statement * SELECT.. FOR
UPDATE.")
ORACLE sansoutiel¥ifiu row exclusive table focks 1#ineleuinluiia
2) Dictionary locks (DDL locks)
] protect 'd'mmﬂuﬁ'mmzmm statement object Immt"n object uuag
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mul¥ DDL operations 1u transaction 15w fél¥ create procedure i
Al L udiasiamaigiumstiadiuiay ORACLE ss¥ams locks e
Tmm locks object 'mﬁmommnu@'lulmnmé’aumla\mm drop Haun
procedure %uaz compie 1numﬂangm

wnfms locks (it liiuuula

DDL locks wihiiiu 3 n3tifa - exclusive DDL locks

- share DDL locks
- breakable parse locks
2.1) Exclusive DDL locks
- § MU resource -ﬁ\mamwﬁaonumsumnum’luszmw DDL

operation

Ly Iugening ALTER TABLE aslavin DROP TABLE operation

- ¥n object nnn hold wuy exclusive DDL locks u& 1 transaction

Suacva hold mvma\rsawmn exclusive DDL locks uunn released nau

2.2) Share DDL locks
- d ¥ resource defaemstladiumsunsnuas lusswine DDL

operation Faoran#ifie confict DDL operations 1us operation CREATE
PROCEDURE tvnil¥ifin share DDL locks sz transaction 81 qazananin
CREATE PROCEDURE f reference table 1ftnfml¥
WY - ywnfims locks st lauunle transaction Buazls)
g0 locks Wi exclusive DDL locks 1 vnlstiulalih definiton 29 object
#’lu reference ssiiu definition (@MU ARDATNYEY transaction uu
2.3) Breakable DDL focks

SQL slatement (v30 PL/SQL program unit) fl3amimas hold parse
locks Lawz object ﬁgnﬁ’mﬁﬂm SQL statement Saiiurainliaelaisl DOL
operations Satiubakuia

3) Internal locks and latches

ssuntiosludmmelusosgmdiayrramvlasaiouaaniomdnluiineme

S file
4) Distributed locks

(el il Youa usy resource 7 NTSTWALANN server ANY Tusan

ORACLE Parallel Server s:ivengnéianssiineg]
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5) Parallel cache management locks
\fiw distributed locks S4ATDLAGN data blocks(#n31a+index blocks) 1
blocks v3asnnn melu buffer ¥a9 cache

3.3.2 Multi- version consistency model
ORACLE asafeyauay tiaym Tuvnefimn&arn queries (read) w¥asfiufims
whly (write) Sonmilafiemiuily arfimafiuiidiostioya Slugwlioys uss
wn transaction s £913] commit wazsl user query, ORACLE az read ¥n
version Mzl consistency ?llqm Wdiilatransaction i fia commit u¥aenuay
Hoyn ngmﬁé'nuuﬂmaﬁwmw Faanihi 2 level fip
1) Statement-Level Read Consistency
(e guarantee 11 HlayanienMIM single query IzgNAaIATIAL
naum query
$ou Statement - INSERT, DELETE, UPDATE afoninl#tioys feu
WREVRIINMT execute statement AsgnADIATIAU
2) Transaction - Level Read Consistency
nﬂ‘a guarantee Nluanme Multiple-queries 4 transaction 1
transaction M5 AMM3 queries FamneRziDu Yous ﬁ‘tﬁuﬁwmﬁmgnm:
queries ﬁnmlﬂnmwdq

3.3.3 Deadiock
ORACLE ss¥1rinil deadiock unztilosulEudfiasuiilomlassaluiifde
m7 rofl back transaction ui¥ee statement fvnl¥iAe deadiock
L "3 -l J J [ od ¥ & 1]
NUNIWB released locks TNUAUENNUBE
ORACLE 3¢¥u deadiock laushnenamuthmsntsziamuay deadiock
1) 1458 " waits for graph " \Wa%1l deadiock w1 focal deadiocks
2) 4% " time-out " tp%u deadlock i global deadiocks
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3.4 Backup un: Recovery ¥0v ORACLE

35m3 backup uag recovery 14 ORACLE &u‘zﬂ%’ Log-based Recovery
Tﬂmuaiﬂﬁm commit statement mum commit record m:nnu'm Redo log
buffer iuhueae defer M3 write ﬂaua & disk aumwmumﬂﬂawuﬂm‘lu
data buffer mnwaumoamo'lsnmuﬂya Laummefﬂumsmu Log file uge
Checkpoint usz3514m7 recovery uay ORACLE fasuansmiiuny INGRES af)
Laivlen
wanN UMY commit 18y ORACLE fikaviansmsfindeiy INGRES
annee
- GROUP Commit Tuias sl activity shn<) LGWR a133¢ write Tufiia
Redo log file Towld Group commit (Jums save disk VO fiavan Redo Entry
e L ukh write 89 disk A
- TWO - PHASE Commit finsl#vinmsideaiufiu INGRES fia
lussy multiser 81 site wiwnmscommit %38 rolback Bn site Wik
commit ¥38 rollback MUY

System Global Area

Patobase Buffer Cachg m

Ofne

Davice
= e
Dotcboee  ROJ0 LOD

flos Fies

J ] ® ) J o J J [ "4
;:un 33 uaﬂﬂﬂwa%")wammumwmmqmzawnmwﬁ'mtnznnu

backup Uas recovery

'-nn'nlvuammeoaﬂwammum'\mwLmv process 789 ORACLE u#
Im'smms recovery m‘-szmsmtwmamnmummcﬁm‘[mnmmmmﬂun
- System Global Area (SGA)
- Database file
- Redo log file
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- Control file
uas Process e Ly
- DBWR (Database Writer)
- LGWR (Log Writer)
- CKPT (Checkpoint}
- ARCH (Archiving)

SGA (System Global Area) Lﬂun‘é&wm share memory structure #Qn
alocate 1zt ORACLE %‘ﬁm‘rs’ﬁim‘.;a uae control information &3y ORACLE
database instance m‘mq uszasiiiyu share memory & wTunsti multiple user
o

aofuiuly SGA Tun

- database buffer cache

- redo log buffer

- shared pool

- request URe response queues (ﬁ'\l‘ﬁ’ multithreaded server)
- data dictionary cache

- miscelaneous information Sw)

LGWR (Log Writer) ifhinumsfivnmiwrite Redo Log Buffer &
Redo Log File 1% disk 1ot LGWR process 3z write i« Redo Entry (1%
sz foeagu Online Redo Log File) #ag'ﬂu buffer %ouv')ﬂ?oqﬂﬁw?‘lﬁu write

597 LGWR write

- commit record tﬁa@%’ﬁﬁmt process commit transaction

- redo buffer 1N 3

- redo buffer Lile redo log buffer 1finlyl 1 1u 3

- redo buffer il DBWR ¥nms process write modified buffer 1
disk

DBWR (Database Writer) xﬁummmﬁ'xﬁwm-:wme buffer data sl
fiv data file mﬂ'nmﬂnwfﬂu buffer cache management \iin buffer 1 buffer
cache nnu?‘ﬂmﬁmuamnm\mﬂu "dirty"uszazgn "clean” {¥Reiiiafima
DBWR process \Wa write dirty data &9 disk 'lmm&:‘n buffer 14 cache gn fil
'mﬁunana unegninl# dirty law user process fineinl¥iumuas free butfer
ARY SIEAARININTY process ﬂmiﬂﬂummmm buffer i1 DBWR fiaz
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S9m3 buffer cache 1#iu process ﬂaoﬂ:ﬂz‘f%o ORACLE 3:3ams3lee
14 LRU Algorithm (Least Recently Used) \RoMa: 1 Most Recently Used fia
nauaamnnmmnlﬁumqumqaﬁluﬁuwﬂm'-n

DBWR process 3zQn signal W0 write dirty buffer &9 disk mel¢idauly
aoluit

- \flafisim Checkpoint & LGWR aninms signal DBWR

- \iloifie time out (nng 3 uh) &9 DBWR 3t signal #aiaeleemsnms
search set 129 buffer i LRU Algorithm

- |}l server process wunfitiafinelu buffer Timefiummadinms

- \ila server process Ynmsthe buffer 11k dirty kst usswirin dirty
st sutie L ifhonaEnpee threshold 94 server process a¢ms3 signal DBWR
¥ write

Redo Log Buffer (fiu circular buffer fiaiia LGWR fnm write Redo
Entry 3 redo log buffer a0 LN redo log file u¥niu server process fl
fnsa copy entry  veinelatviu entry 1M redo log buffer mn write & disk
TuuE1E Toenin@ LGWR st write azms'mmmewmua'\mmuuh'lﬁ'muan
alu buffer '~z~mwu\mammuentry hm-) Limefimsiihtesnnuress lenmam3e
ﬁ'nnﬂmmﬁﬁmmsmmﬂm buffer mnrmnum LGWR iy write redo log
entry nmm Transaction 3¢ commit ?N entry l‘na'mﬁ" permanent rmaLua
transaction uu commit 118D

Roliback Segment a~nn'l§ﬁm‘1’uﬂeﬁ§uﬁwmunﬁdummﬁﬁﬁmwuae
ORACLE database mamm-]nﬂa Rollback Segment ﬁmjwuiiamm
1lsenaudioe Rofiback Entry fereiionBifiu Old value ﬂawauafmauaumme
avnntﬂ"auuuﬂﬂﬂm transaction nmeammum‘lﬂmmm‘ﬂu database space
Lum?nn Rollback Entry mmnﬂ?\'uuuﬁae block 104 data ﬂ\muuum.u
m‘smumﬂﬂ"awuﬂmtm'l’ﬂu Redo Log fie & m‘lumﬂnnmxm 2 wvum'm
dFigprnd v active transaction TEelaild commit lumifia systerorash
Information me') 1 Rollback Segment m.nnl%m’nmm database
recovery twamundo 1un’mﬂ§uuuﬂﬂm uncommitted muum’-mﬂuﬂmm
database recovery umﬁmmnﬂklﬁ Rollback Segment mammmmauamo‘lu
commit Banvin data fie uirzmdaysiszegluanmzd consistent
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Redo Log File awiufnmanRuuarevaaivndag muioys Geanlsznay
%t Redo Log File 2 #w 1ot Redo Log File fazugneanann data file

Redo Log File 2 #u 1&uA

- Online Redo Log File
- Archieve Redo Log File
Online Redo Log File axilsznawsiny
1) Redo Entry &9 Redo Entry méﬂ&%ﬁuﬁnﬁaHﬂﬁaﬁm‘mbﬂums
a’s’wm*sLﬂ‘ézmuﬂmﬁmmﬁmzﬁﬁag'mﬁa:galﬂﬁ
2) Rollback Segment #iuiiu Oniine Redo Log axiiumitlasiums

rollback 'uawauﬂmu Redo Entry aziilu low-level representation vom3Iatu
uﬂﬂ\ﬂuﬂwana =zm1ua'wmmtwumammnﬂaauuﬁae’lm'ﬂﬂ

Redo Entry asgn butfer luzﬂuuu circular 14 Redo Log Buffer a9
SGA ﬁatda transaction commit u¥2 LGWR st write Transaction Redo
Entry 1 Redo Log Buffer 11l Redo Log File wazasiim MM sequence
change number (SCN) lu¥atinat Redo Entry dwiuudias Commitied
transaction ufatnelsfimat Redo Entry fismninfiay *qn
write &3 Online Redo Log File Tﬂnauﬂ transaction 3¢ commit 1umnm Redo
Log Buffer AN

Tasea¥19w09 Online Redo Log vavgmiiaysantsznausin Online Redo
Log File snnndn 1 8w uazﬁmsﬁwmuLmumguﬁnuﬁmﬁa Online Redo Log File
ullimgnladiayaly LGWR fasFu write 11Ei Online Redo Log File Sutia
Wuaislodenlyfie Redo Log File Sugethy LGWR TRz return niwsniiy Redo
Log file BuwInanGag

og flle 1

LGWR

[og file 3

'an 34 usmlATa ey redo log fie

log file 4 log file 2

Online Redo Log File auna'nmﬂmmn'lamua‘lﬁmmaunm'\m‘:
Archieving Qn enable 3ol
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- i Archieving qn disable Ut Online Redo Log File 'n’-z"ﬂn fil 1¢ae
wmms Checkpoint ma\nmnﬂé'wuﬂmnaﬂu Log File nammum write &3
data fies T uihBoncuanlHimsl¥ Online Redo Log File auuu’lm‘lﬂ

- & Archieving gn enable Ui Online Redo Log File mznn fil 16&e9
rms Checkpoint umnmmgqmn file 11 Online Redo Log File on Archieve
uie .

Checkpoint I event 17: DBWR vnm7 write database buffer #g'n
Lﬁ?’mmuﬂm%mummlu SGA #9 committed ust uncommitted data selafie
data file

mﬂum’maou Checkpoint

1) Checkpoint azfnl#unilahn data segment block T memory fifims
nﬁ'uuuﬂamm-]nn write &9 data fle \Hussneq mamnmﬂ-n LRU Algorithm
lumyn DBWR seinlii data segment block Afimmufeuurieniasazlaign
write & disk (atavnlH#iniudiosll Checkpoint

2) iipvnmsuuuiisssasg miays FMMPIUNTZTITY Checkpoint

zgnﬁuﬁna\ﬂu data fies W% Redo Log Entry fiauntia Checkpoint fil3ifiamu
duudiosl dian
lundiufenzdioen recovery o Checkpoint SeffulselemiwssinetulH
recovery \59Im

Archieved Redo Log File et optional ¥89 ORACLE #m*mmlﬁﬁ
MITINNGHTD Online Redo Log file u¥nfuselu Archieved(Offine) Redo Log

z\fiumsifiu Redo Log Information 8uim< 3 Online Redo Log File &mTu
SoenilsEanEmmlumsii database recovery wwizlunstifiiiafin alocate
¥dw¥uiu Online Redo Log File Fauazdipamstasiniiomien Efum R
urlvsaogmeyslig FoiuIeiaeiimidng Onine Redo Log Fie imanifiul3
U Archieved Redo Log File
M3 Archieve ssiidszlomisams backup use recovery S
1) iiumsindatabase backup fioha Online uns Archieved Redo Log
File asan30 guarantee W transaction 7 commit ludhomamszanansn
recover niuanldlunsdiniin falure
2) 1him3¥Online backup Aaifueszidsemaing miioys
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daquacreasdualums fussndathagmsth lifimssu Archieved Redo
Log File #ia
11 Archieved Redo Log File a:ifill copy ngiwas Online Redo Log File
usifiu Log Sequence Number (SCN) waunga {3t
ORACLE 3:# mode 1#ifeniiinemsfiae
#NOARCHIEVELOG mode woin ARCHIEVELOG mode Siafituadfiunslmias
m3 backup W8t recovery §ip |
- NOARCHIEVELOG mode fiams disable M3 Archieved Redo Log
File vipmaaeyaldinilu Meda Recovery Disabled iasnmasintiasgmdioys
1&imeoud Instance failure ( fallure 3nIWHLY3a operating system crash)
TdanTa protect n3ch Disk (media) failure L2 disk head crash Wiwrelu
mm"&ﬁazga‘lu disk sewelumusuasiialaifimsifiu Redo Log File S (3lal
gaNTOTAY recover MRLBNLH
- ARCHIEVELOG mode fiom3 enable m3mm Archieved Redo Log
File v3niiiu Media Recovery Enabled [ ¥awnsn protect &9 Instance
falure wse Disk failure 15éhe
¥ enable M3 Archieving u¥ LGWR atlimnialdl Online Redo Log
Group ful¥uni Log Group ﬂguﬂzgn Archieve luiou Haiuse guarantee N
Archieved
Redo Log File 3¢ \u copy ﬂa\mnqnamaumums enable
Control file auitiu bmary file -mummwﬂummmmnam \afme ¥
\iams start use operate 'n successfully. Control File ‘-\.gmu‘ﬂﬂammamm
1et1 ORACLE 1vw’mmﬂ%’mug'mﬁaa'muazuémz Control Flle aziftntinviu
ﬂuﬁamaummtmuu
a\mau'lu Control File %o information Lmvnm"uwauammmmuavﬂmn
modify Togs ORACLE wvitiu DBA 1ummmmzm'1ﬂ odit ¥
Control File ssuvsnaudnesussiduesna quam
- Hovavgmiiogs
- Timestamp Y23 database creation
- #9 unz Hewwessmays us: Oniine Redo Log Fle fufenting
- Current Log Sequence Number |
- Checkpoint Information
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wananit ORACLE Hwanl# open Control File fumiiow i $mene giudn
visugwiinyeiuidentiuiioni Mirrored Control File TaamsifuianSuae ) disk
meﬂums backup control file o dmTulilums restart nadiife fature
Towlaiporh recovery
%uﬂaulunﬁﬁﬁﬁ Recovery
ORACLE ss¥hunums Recovery 2 step i
Step 1 Roliing Forward 3n Redo Log
Step 2 Roling Back 3 Rollback Segment
Redo Log and Rolling Forward
m3 Rol forward asifums reapply manRmiuimsfionuitdifislu
Redo Log Tafia Data File u.a%ua\mnﬁaualums Rollback nnmmnm'lﬂu
Redo Log étl Sariu Roll forward ﬂa\ﬂﬂm}n’l‘n Rollback Segment ¥redai
step vaym3 Rolback
Rofiing forward 3s¥hms¥amsfiu Redo Log Flle summsnnuynirauihuiite
ﬁ'wﬁ'muﬁauanﬁﬁﬁum Toern:1#¥ia Online Redo Log File use Archieve Redo
Log File nm‘-m Roll forward uﬁmwlujmnauamvmamnﬂ?‘wuuﬂam
commit u¥mRALRSMIL ARl commit mmnuau'lu Redo Log
Roliback Segment and Rolling Back
Rolback Segment ’-izgn'l‘m.wam. undo uncommitted transaction ngn
apply mnaumrﬁﬂm Roling Forward phase
1u Rol forward umsiBeniurinela ol commit 3 $iaegn undo
mm'mn Redo Log File 1évma reapply mmh‘i'uuuﬁmnmaﬁuﬁauanmuﬂ
uﬁam*maeumﬂﬁ roflback segment #aeiiWafae undo transaction nﬂo‘hﬂﬁ
commit Lua\ﬁ'lﬂ transaction mo\lu commit uummﬁ'zmuﬁammmeaglu
Redo log buffer fialail& write &9 Redo Log Fie muu?hmﬂ fallure @3oUNAY
Faseaanioyalu Rolback Segment il process 3 Rofing back
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Humangol¥ Integrity Constraint 1@y 1 iaomn Fensnadiaiv  auu awnd
it miayame 9 Londudmiiamas
- Immediate User Feedback
AoufhnSunlFénde sal ﬁzﬁmsm'aaaammgnﬁawmﬁaa&ﬂﬁauiﬂu
14 Integrity Constraint 13y data dictionary
Integrity Constraint awnsautialdiiiu 2 wifia
1) Entity Integrity Faurhniiu
- DEFAULT Integrity Constraint - awmmaawmﬂﬂmmﬂrmw
n insert
- NOT NULL Integrity Constraint :- 1T Integrity Constraint Fald
fvualsesiningasmlumeese
Foaientaniu én NULL
- UNIQUE Integrity Constraint :- \I Integrity Constraint %‘ﬂ‘ﬁ'
frvmsuite Lioamsl# rows 2 rowsla
'tummﬁmamﬁu‘lu AR
wsaﬁ@ﬂmﬂaawnmﬁ y
- CHECK Integrity Constraint :- Lﬁu Integrity Constraint Sarnmua
ﬂaauuma‘qmmﬂaauummmﬂmﬂu
Tesdaulaniimueleamsasamn
rows 'lumﬂeua.ﬁ'\wuiméauh&u
Tuifa ae7edy statement Suuse
mmganma:nfﬁ‘suum_laon'-azgn\mmw
2) Referential Integrity Fauriiiu
- PRIMARY KEY Integrity Constraint
= udnzmaniugmdioyaasil constraint Hiee
constraint (&N
- rows 'lumswa:nnmwumznua:ﬁwa\ﬂm primary
key ‘mmawmwt‘mﬂaomu constraint u
- FORIEGN KEY Integrity Constraint
= T4 Integrity Constraint AT e wus
StWnenYee Primary key laqaz®osien match fium
223 Foriegn key Tudnensanite
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o :
&7 match faansauiildiiiu - match ful
- match partial
- match null
4 . . , .
- Actions 9 fvua Law Referential Integrity Constraint
wihiu - Update uae Delete Restrict
t 4=| “~ v o Ve J
HHWANNINYDY Key Piidusadnedel iy key du ¢
pu ] A\ EY L] .
sgnidasduen win aulafld ou primary key 3zgn
| - 1 & o) b4 ) .
LﬂaauuUﬂ\msaau‘l;ﬂ5stwzmumuuﬂ'ﬂngagtﬁu foriegn
o
key 'lumﬁeaw]
- Delete Cascade
1 [ a’d a’ & Y - e
wnsmN 0 rows i key Miluddnedel#iu
P v b\ dy  a
key Bu € DNSLWRY 1N rowsni foriegn key Nowoy
. L] b}
N key Wuassipagnaulubon

35.2 Database Trigger
ORACLE uaul#i DBA LLa:Q’l'B'mmmﬂ'mqu integrity 16 lenladwdudiag
‘J =l 1 ¥
dszmetuufiiTeni * non-declarative * lowl4 database trigger
database trigger vy database procedure #l'ﬁ'muqn integrity
4 o vy al p )
gauiuSussannsaFonldlums insertdelete
30 update operations
database trigger vgnailes DBA ussfjlfuserngl#iiug create
msagmeldaraainanyey DBA
¢d Y .
imamIninanT ¥ database trigger
1 .
- ¥ referential integrity ¥nlail4f Integrity Constraint
‘ o
( database trigger @ n Integrity Constraint @y
database trigger a4 integrity rules Tm\lﬂﬂﬂ‘-\aa\){lm&lﬂ
X -
load M3 Tunieh Integrity Constraint sy
; o .‘i 1 ¥ . <0 P 1
m3 check nau &niumiacld database trigger AnaiNp Ly
qansold Integrity Constraint @uax )
v 4 .
- 14 referential integrity LNo child W8 parent #7130
IJ i a
BEMAN node NUYaNIUY distributed database
[Y) Jl & t ¥4 H } 24
- 14 business rules ngemmwauua:'lummml‘u Integrity
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Constraint

, , o
WHEYS - N business rules nﬂ’mﬂﬂﬂﬁ Integrity Constraint %8
" A .
database trigger 1W/aomunilae DBA fannsoilfavuuasiotmun
. l‘: - (=4 VAJ . e o 8 - o
789 constraint HuNAY13N data dictionary 1¥iaeiiorin wanwiiadiu
J L4 8 le
MolFfrsu¥mauRmulasinleslsiuiudouily code uwithemy
AnleE code LOUARLOWWRIATHILHDNIMIILREMILN code TDILF
o v‘ J [ [ ol 1 i o~ . ad
U awwmmrumuuhqomnuaztﬂu'zﬁmuuﬁs:anﬁmwmmwa
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36 Query Optimization ¥89 ORACLE

Optimization 289 ORACLE nmmmnmumuaunu‘lu INGRES o
Optimizer azynMIWAIMH factor FN twamwnuﬂvanﬁmwnaﬂlums
execule SQL Statement Tenlu execution plan &mTuUSQL Statement v
Optimizer 3214 2 approach les ORACLE & mode 1#ifamaziomnsla

Two Approach v Optimization &uf
1) Rule-based Approach
2) Cost-based Approach
Rule-based Approach Optimizer 3zi&an execution plan leegan
Access Path uatwnsann heuristically ranked operation Teathin execution
SQL Statement 3nnn 1 muiasldl operation 189 rank Bussnaslunsdidom

L) J .' L) 1
Inejud operation vay rank Wnniez execute 13

MINLaay Access Path

- Rank -
-1 -

1
O O N o O AW N
§

1 1 1 1 1 1
— '$‘ [ TS
o W rnv = O
| I B 1

Access Path
Single row by ROWID
Single row by cluster join
Single row by hash cluster key with unique or primary key
Single row by unique or primary key
Cluster join
Hash cluster key
indexed cluster key
Composite index
Single-column index
Bounded range search on indexed columns
Unbounded range search on indexed columns
Sort-merge join
MAX of MIN of indexed column
ORDER BY on index cc;ltnmn
Full scan table
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&WILSQL Statement Tidhia view Hu Optimizer 3nacTI query
wo9 view 13hl1ilu original statement %38 original statement 1ihlulu query
2D4 view Uae Optimize HRNWS LUMIT query 1ev view 1ihld
u accessing statement '&v'u Optimizer qzunw‘gmjm view ﬁ?ﬁ%aﬂao base
melu accessing statement ueztAN condition ¥ WHERE u query 3N
view 1 lulu acessing statement

4) Choice of optimization approaches

Optimizer szifanazld Rule-based n3a Cost-based LWernm3
Optimization

'lumsn'mmeptmzer lumsidan approach Ufz '-mmﬂmmu
aunu factor mu

- OPTIMIZER_MODE initialization parameter

- Statistics 1u data dictionary

- OPTIMIZER_GOAL parameter of the ALTER session command

- Hints in the statement

OPTIMIZER_MODE initialization parameter # 2 atwfip
1) COST friiazvinl¥ Optimizer (Fanszwiny Rule-based s Cost-
based fin #n data dictionary sznoidie statistic VBTN
aa'mﬁaﬂﬁqﬂ 1 7ouly Optimizer fiazld Cost-based #s-
"m&'}mu'm fio best throughput unsthlu data dictionary VY
statlstlcs vaunIn e N&e Optimizer aeld Rule-based
Foma default value 109 parameter fisel# cosT
2) RULE ¢hifasinliOptimizer 1&ian Rule-based dwiimnSQL
statement lalaéniiot statistics tarnimIalal
OPTIMIZER_GOAL parameter of the ALTER session command
parameter &‘azﬁﬁmsﬁmpﬁnization approach uaz‘;zm‘im:mlu
OPTIMIZER_MODE d&wiulu SESSION wilvq Teeil 4 athefia
1) CHOOSE diiasinl HOptimizer 1¥anTewi Rule-based uas
Cost-based muaunu cosT lu OPTIMIZER_MODE
2) ALL_ROWS ¢hifazinlii Optimizer 1§ Cost-baseddwisusaL
Statement 11 session Furenhoving fin throughput Towladniotioind statistics
winlal



-55-

3) FIRST_ROWS ¢hikazinl#Optimizer 14f Cost-based dwiusQL
Statement 11 session $uymalmane fia response time Tonlanitafonil
statistics 3aha

4) RULE énitniiawiu RULE 1u OPTIMIZER_MODE

AN NS Optimization ¥&9 SQL Statement 1w Stored
procedures g functions called luszwie SESSION e laifinafiums
Optimization ¥89 recursive SQL Statement 37 ORACLE eI SESSION

5) Choice of access paths

a'mmum"mﬂmnmﬁ'mdmstatement UM Optlmizer Jeiden
access path Lwalﬁ"lmaumwnﬂ'mﬂﬂu ORACLE szia3ai1h access method
uRe access path

Access method &N

1) Ful table scan

2) Table access by ROWID

3) Cluster scans

4) Hash scans

5

Access path g‘lﬁ#ﬂ’lﬂe access path 14309 Rule-based Approach
Aounthil

8) Choice of join orders
- é'm'ﬁq‘oin statement 7 join table mnm") 2 ms'mi'u Optimizer 3¢
tﬁan‘-zmﬂamzfmq N join nauua'ﬂﬂ\n'muumaanﬂ join | &t
7) Cholce of join operations
dm3u lom statement Iﬂ') Optimizer Jzian operation m:(ﬂumﬁ

—~—

Index scans

perform M7 join uquu operation 1¥ifanfin
- pested loops
- sort-merge
- cluster
iasvinly INGRES § Compied Database Procedure SisAsii ORACLE
Filtudniuudl¥dah Stored Procedure
Slored Procedure and Function
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1 object mflum? group set ¥8v SQL Ltao PL/SQL programmmg
language statement au qt‘mﬁmnu‘lumo logical LNBuame task mww:wum um
\AU code 'n compile umfﬂ"lu share pool 289 SGA Wse compiled version ‘un

au'lv. shared pool ®u LRU algorithm

Procedure y&t Function umanaﬂwu‘lu scheme oY :’ﬂ'zrua.muuuh
Iug'mﬁa:gaamm‘l'nmum'hﬂmum.gn execute Bt interactive laald
ORACLE tool 11w SQL*DBA ﬁ?amagm’s'unfﬂum\mn code b9 database
application 114 SQL*Forms, Precompiler application, procedure Sw] i
trigger

TNFURzUEeNDY simple procedure ﬁ’gnLﬁulv.jwuﬁaagaf‘&‘ﬁzgm?unfm
v application

Program0 :
' \%\s:rored procedure
\ Tik0)

/

regmo] L

‘J “ *
7N 35 JuUusAWMaNMINNUYEN store procedure

& . . ' . ade o o o
uanant procedures, functions, cursors, variables NINWUSNUENEN
3 [V V. 1;1 ﬂ ] - - 1 & e 1;1
MIOUNTINLINERENU LT R LM EUaLSENpackage WRSINUNU LU
1Y o 1;} ! \1
FMToyswamMslouaa
(4
Uszlumivuee Stored Procedure
P )
1) My secerity 11a93 N Stored procedure ARMNINWWAILANAIMN
A -t
Urosituaetioysfaiuiernsadnfia operation uavgmiiayadmiumsiintviiays
'umum:p‘ﬂﬁ Tﬂumumﬂ‘n Procedure tas Function iwsizlumsiTenld
procedure u ORACLE 3¢iimIsis73q0udng (privilege) 'lumﬂwauau
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2) Stored Procedure mmmLﬁuﬂ?ﬁnﬁmwmm:mﬁaumdaemnmmm
amwmuwawauaﬁ'mmmmmﬂ'sawwmamﬂunumm SQL Statement il
uge nm‘l:maoumv compile F1Bnlumsexecute code wannmiERe
procedure faguinlu shared pool 289 SGA SlaruiudionSuntusnanndiar
awIn execute 16vun

3) ﬂsmﬁﬂﬁﬁ’mﬂ'nuimdmmn Stored procedure 141 Iselgminag shared
memory SnREaImIIRBLA copy minianlumbeanaindmiums
execute 1ag multiple users

4) Stored Procedure mmmwmh anﬁumdaomm’lummanuun
uaﬂwamwhn’lwmae procedures mlnawmmn*-rLammwummu LU
procedure qmnmsuwmnwamsuf‘ﬂu unsn |u row pENANANT WU BLWR
Lﬂ‘mﬂﬂ‘] nmmsmmn’l*n procedure mmmc:ﬁﬂﬂiuﬁmtmu statement Induae
ﬁwmﬂ'mﬁ'nmmswmmaumﬂauu'lﬂm.mqmnmouﬂur‘ﬂn procedure Ivaivn
uu'lmmur‘ﬂ-umquaﬂwmﬂw?ﬂﬁ procedure Y

5) Stored Procedure '-z“mmwu integrity Use conssstency pinN
i aﬂwmmu’lmnmaouuuauwaaum. procedure vioWeiudnmInsnaday
twuoﬂmmmLwam:nnh:nu'n‘lﬂnaawmnmm memﬂuuuaﬂwmﬂwlmn
a'\mmnmn'l-n procedure ﬁ"lﬂmmﬂmfLﬂaﬂuuﬂawaﬂmoaﬂwauan
procedure Sudheieras ot procedure Siufiediog compiie Ty @uuoUng
Lﬂ'ﬁuﬂﬁm‘lﬂﬂxﬁm
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3.7 Cooperative Development Environment (CDE)
(ORACLE Tools)

Coorperative Development Environment (CDE) (ihiamsaiedpefioinmn
FINUABNRILADT *ﬁmﬂsamqnqn%umwqusmsﬁmwuaﬂwﬁnm’f:mi’u
Haudms re-engineer ATELIUMIINNML (business process) uszfindnmewtia
fvusuaslusunsaldom (application requirement definition) ﬂnﬁe%unaums
Sreroanuinrimmemuasuil v Bmuse 1418us singe-user sunssi
19 enterprise-wide
system

CDE tznavde wiaviio 3 tseum 18ud
1) CASE
2) Application Development
3) Office Automation and End User

3.7.1 CASE Tools

ORACLE # CASE family %ﬁz‘ﬁﬂlﬁﬁoLﬂ?'mﬁauaz‘ﬁmndalﬂmzlgg
maﬂmsmsﬁmmﬁagouﬁmﬁmumm‘mn Tikutie myldndnns
ORACLE/CASE 1ilssnavéing
- CASE method

S mmimnassisuin Top-down %‘mzmﬁuﬂauzﬁﬁmqw‘mﬁu help
guide tumia¥e set vawmxﬂalﬁmsq'gm‘immuazmﬁﬁmw

5
]
RS,
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- CASE Dictionary (Shared Portable Repository)

‘tﬂuﬁtﬁuﬁa:gaﬁwﬁnnnq%mmauuazﬁm\gaméw&m:mmmgnmnqu‘lc‘»ﬂmmu
m Forms interface ﬁatﬂéaeﬁanfmnﬁwﬂﬂ CASE Dictionary ¥ automatic
documentation 1% Siufiofimaidiantiv 3 ma fia predefined reports, impact
analysis reports Uge custom report Towl¥ sQL Reportwriter &w5umIa¥e
enasvavInIL R saa TR UL e L athes S uas CASE

Y J .
Dictionary Raansafias¥uléitunme platform e

Matrix Diagrams

Dataflow Diagrams

e e
-1 1 e
e Ry AN
=EE RSN
{CASE*Designer)
v 563
e i i
D= M) e J i
B 4 oor e
Entity Relationship Function Hisrsrchry
Diagrams Diagrams
] £l
{
: Shared Portable
. Repository
v , (CASE*Dictionary)
i !
v
= Systems Generation and
" 5 Reverse Engineering

(CASE*Generators)

Database Tables
(ORACLE and DB2)

e e e e —

Application Screens
{SQL"Forms/
SQL*TextRetrieval)

- CASE Designer

J - J » .
Lﬁumsawa?‘ﬂ%'twam'smnuﬂmmﬁmmwaqc}'lﬁ'ua:'izuu Tewldf graphic model
J 4 [ od bl J L4
1uummt§1€hmgﬂm‘lu diagrammer #lafnie CASE Designer asnmaufily

Comprehensive Reports
(SQL*ReportWriter/
SQL*Plus)

{SQL*Menu}
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CASE Dictionary Iuﬁuﬁ[ﬂu‘lﬂﬁmsqqtﬁu concurrency CASE DEsigner a¢
avuaMIsLIL multivser fadflévens pvssnsafasdhile CASE Designer élu
VaLEIMWRs TumITUIM models ﬁmgan%auﬁuﬁmuuau:{lﬁ UGB
aunsafandln windows ¥ TaelainimNagrmeiufivas model fivnegesudios
window 3z executes separate task uananii CASE Designer BNaza 30
wdowte TS unaamwuossamenwResne 18 X window, DEC window
use Presentation manager fuéiu

Diagrammers 189 CASE Designer Usznausng

1) Entity Relationship Diagrammer (ER)

=
o

Erry Rolanonsh Diagrammer
Duagram Edt Forms Repons Preiernces Ouskty Check

PRICE LIST
oY
for

Tt
Babgect
oot

=
Subject
e
or
Subject

sigx”

Elna{RR K HESIEN S

i
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3) Dataflow Diagrammer

ol <] Detshow DuagremmerDeveopment
+ Duagram Eda Forms Faponts Prefersnces Oushty Check

L

NI RT

BULEDIDOEN §

]
Y

(1§11
HE B 08 -

epLoves v

LimE 17ex
GTHER ENPLOYEE iY4 4
rerson v

- CASE Generator Series
ﬂ.'lmwamsam code mmuuaﬂwammfmlﬁ'namtmwlu CASE
Dictionary umau 4
1) CASE Generator for SQL Forms

1 lumsa¥wuauwdiedunn dagram a’mﬁu SQL Forms use upuwatat
mnaﬂwummwmmm‘lé’uumq platform 7 ORACLE auuauu output
04 generator i functional interactive applcation fiae3mLen SQL
statement AMy7itu enter, edit, retrieve Hanavingmdionsl R neusstivru logic
mq-]rﬂﬂumsmﬂunamemmmmwmﬂ‘mu CASE Dictionary i lagiae
(3 code ﬁm'mlumunmmsmmzmmaa m3nsaaLtions use integrity
constraint ﬁﬂ.gmul'ﬂmaﬂumualmmﬂﬁ SQL Form deslgner
xh naunﬂnmmmm#m override default 194 zﬁ'zmsﬂmwﬁa LRNATINENTD
auqdhluuatwdiatulaoii routines tRandhlyl uaﬂwatmmmna?mm.
compatible il block-mode, character-mode sz bitmap devices
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2) CASE Generator for SQL Forms/SQL Menu

CASE Generator 8sn3afiaza¥une form layout use menu layout ussmy
vt ﬁuﬁauﬂ'lc’ﬂ’fﬂuam'[umua:uaﬂwmmmnaﬂommmr regenerate 13n¢
nmnmwmmmwm;‘ﬂ'nuf%w‘lﬂlumsaﬂouaﬂwamw CASE Generator el
mm%w*wn.uummﬂuuu Iﬂﬂ‘iﬂﬂau‘m menu item help, menu nevigation,
menu acces to form, other menus ua:uﬁa'wamsm:ﬂmtmﬂmﬁu full screen,
pull down 1Tiuéu

3) CASE Generator Database Tables
J (e :’: * L Yol
&9 CASE Generator muﬁmmmmuuugﬂummmswlmn{ﬂiﬂmz
y A
map N dagram Tl Fadwiman

4) CASE Generator for SQL ReportWriter/SQL plus

\Ihs reporting tool 447Hu CASE Dictionary Rt Iayout uge
report snaiil#idisamalon CASE Generator st LWL A uE Y
DONTENUNT WH BIARN 'mnmmﬂu CASE Dicbonary
- CASE Exchange (ilu facility nm'lwﬁauammnmmnmmm:wm non-
Oracle CASE tools uaz CASE Dictionary 1

ssamarf i

RN s e 3
Excelerator -—————bmtet,

CASE*Dictionary

-Consistency,
Informat:on

3.7.2 Application Development Tools
1) PL/SQL

“\ilu procedural language flauenganan SQL mlmﬂmm'stmm execute
mutistatement v38 multitransaction PL/SQL procedure Toel#infaden i
ORACLE qqm1mm1ﬂmnaaaamemawunu cient/server
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Without PL/SQL

o—
—— N ———
o——r
Application sar Other DBMSs
. sl
.. .\ £ -
3 —= b
Muhiple DBMS Calls
With PL/SOL
s
s s DRACLE VB
Applicstion — o s with PUSOL
: VN
598 o 3
Single RDBMS Call

You can execute a multistatement-or multitransaction PL/SQL
procedure with a single request o ORACLE.

uae PL/SQL mm'stmv execute msmmwawmga uge form control loglc &
La\ﬁm'lmmaomaﬂﬂnﬁ'\wnam\1Lﬂumsquﬂsvammmmuaﬂwmmum
awnsold PL/SQL lwuuaﬂwmmsmmnu ORACLE tools fual¥

u PL/sQL procedure mmmm:u SQL statement M35 M ua~
conditional control stalement‘lﬂua.ma PL/SQL procedure ¢ nnn'muﬂ‘uuu'mu‘a"
mmmnmmn'l%’mn form au 78 PL/SQL uaﬂwamﬁuvmmmm‘lﬂuunnq
platform 7¥u ORACLE & :
2) Precompllers

azougALH SQL soluTisunmminfiudhe Ada, C, Cobol, Fortran,
Pascal PV fussamsnsnazeumanmedaniuszainSemazudioyal s

AR IS
A~ Host Statement A~y >
: —
v Information Sent ¢ b .
| TR 10DBMS ORACLE
i Host Varizbles it DBMS

Hos1 Slltun-nt %%
k2
N\N\ Hog‘ S‘MM AN

L] uostv--.bm ] §———

by DBMS

Simply embed SQL in your host program and let the ORACLE
Precompilers handle the DBMS interface for you.
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o R .J a < a;v
ORACLE Precompilers 1iiu full ANSI-compatible Souavwiiadunvemalon 4
d o My
precompilers aansafiaeulévouu ORACLE wae ANSI-Compatible SQL
Y d
based DBMS 331y DB2 fuuazisnd@anionaza¥n customized application
(o mmmsmzaamtwuaﬂwﬁnﬂ%ulﬁﬁeﬁa;dmwn ORACLE LMLNULWIN Uae
(Y] T o (4 4 LY [Y] R

msﬂizmamayjaun\u ATADNWILADT saum‘lmammaganu graphic work

station \15

3) SQL Form uss SQL Menu

waLwALedufLEudhs SQL Form and Menus araanioiu ldumnny
platformﬁ ORACLE aviuayu

ansoadwtatwitadiulen e o code uildiEvrum drvacuoting
i umileeld menu-driven user interface specification GNEITIM
ﬁnﬁaz&aﬁtﬁu’lu ORACLE Data Dictionary '-z:gnlﬂumm%’wuaﬂwﬁnﬂ'ﬁ'uua:
Funs0 iy PL/SQL routines Ta8massnoii 3GL routine aoly Lotiwa
ANt

4) SQL TextRetrival
J \ .
uanuemansanasnnssraihluly ORACLE applicaiton 69 'ﬂﬁnﬁu
J\ly 3 a a' (-3 9/ o e
mywng SQL wanidaziiiu common language AMILNNUVBITDYRUREAIDNWT
SQL TextRetrival asifiufiasaronuasainedims st uLuzindexes el
Maedhtiotioseannin ldnulEmsnunues ORACLE gléassmnsaudhiie saL
TextRetrival software Tools ¢lauryu SQL Form w3 3GL programs
[ o o o 5 J
SQL TextRetrival ynl¥midumintszinimwiules query awnsonagyin
I (Y (4] \1v1v o v &
1@ words, concepts e lATvaIwvaRaTaya D lduazawTanseldmione s
TINUVRINMIITMAN 18U external file, screen input LIMEULTENERNIOAL
uhluindneslonld editor lasfl&uasinms import, export #Bnwsseninue:
LSO
J i -l L
SQL TextRetrival ﬁ:ﬁ:mn'lum'smaauﬁwuunmu*] platform (%uLaEINY
d e d
AT el



-65-

5) SQL ReportWriter
d & d., 90 -

LﬂuLmmuanm'lnﬁ'l‘h’mmmm*a%’wswmu‘lﬁmw-mJuuuTmh‘fﬁaqaﬁ'm
veqgmdiayatic ORACLE un: non-ORACLE ttiu DB2 Trelsfipaifimluaun
TARaUAT2Y report spectication aalu forms (Faifuguui spread sheet)
SQL ReportWriter ail defadd\m\wnumq column, column heading W&e
display format \IERNI0TTY override default W¥hEnems

SQL ReportWriter sunsol#i s ORACLE tools Sunl¥ituin

6) SQL PLUS

#lums query.define unz control data ufiulu ORACLE RDBMS
SermrnanInigudnii ORACLE/SQL us: PL/SQL

¥ syntax $wewes SQL PLUS Q’Wmmmﬁmi’nﬁqﬁaya‘i&aﬁmsmﬁd
wazth
nIoTRLdata, Tmsduuusza¥e adhoc report 1&
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SQL PLUS iih4 dynamic SQL-based queries ﬁaéﬂi‘ﬁ:mmmufﬁw
section 8¢ query ¥unisFuiTaanTnssiin PL/SQL block avlu SQL
statementl® (1fhu procedure logic) laemsl¥ SQL PLUS

7) ORACLE CARD

Thaedaalafldlummvisnnuatwiteiwmenmite leeitde quas
worhwiiadu Bvsnansoiil&inivee platforms fia MS-Windows use Apple
Macintosh systems CARD ﬂ:ﬁ'ﬂﬁ@‘ﬁmm‘idf GUI (graphic, image) 37U
smdayaunFistuiialé

Tumsaiwuazmuguanidiogn  tabledevelop apphcation URETINPIMS
&3 report ﬁwﬁ%’tﬁmué\ point usz click mouse Liiaw screen object (fields)
\iihiu database object (column) u&y ORACLE q:‘v'mmsﬁwﬁ'mﬁatmTGm:ﬂﬁ
Likaadmliunmede saL laqeeussl #sanmoisafuunsformlugm
Yays 1&leems click button &

ORACLE CARD lsznpy i63aeiia (84
- Table Buider 1#lumsa¥nuszufilomanlugmiioyalenlifoutu salL s
- Stack Buider 1#mninuarwaiaduleoms point Uuse click mouse URZULDLIWS
wrifu

Al #eemnTonsnaaay wnan uazurﬂv%oﬁaé’nmua:mﬁmgalumﬂe

- Query Buider 3:vh adhoc queries TensmiRinazifitiayrsalu cipboard
%38 simple report ALK
- Programming Environment 1#lunaatrausiwdieadmndnsiousnniu
lumma¥wumwiiaiulesld ORACLE CARD sﬁ%aztﬁanﬁazti’:zﬂmumm‘s’a
T g lEleeludmvasmsTusunsanedl ORACLE CARD's object-oriented
programming language 1#i38m ORACLE Talk %ﬁzmimﬁ'lﬁﬁmnﬁu
procedural logic uax 3GL function 14U C routines 1¢h1u1% ORACLE Tak 32
gaawﬁug'mﬁawm ORACLE lagminmy ORACLE access (interface 3131
§MY2Y ORACLE 3¢win scripting environment 154 ORACLE Talk My back
end) ORACLE access asvl# 44 awnsofisifi SQL wia PL/SQL
statement &3lu ORACLE Talk script 1%

ORACLE CARD '-\zﬁm#mﬁamemwﬂﬂﬂ'lﬁmnwLdﬁlﬁ'v:ﬂ‘fr’a'\mm:ﬁm’n
smmmuasinluuouwiiaii 1y
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3.7 3 Office Automation and End-user Tools
1.)0RACLE Data Query

gnaanuuumsﬁalﬁrﬁi’lﬂumﬁzquaz?u ad hoc queries 1#laeladiiu
#ioef saL lumsa¥ queries gléaifanmanouse column wn fists m3ldam
th&umJ step by step Tﬂﬂl‘mﬁ fil in the blank input va9 L‘ﬂﬁ" LONAIRFADLNN
Tunantmutofewsnassukluluiu

ORACLE Data Query szaygndlsiimaa report wawquunlnn 1
query mmné'zmumeaﬁﬁ\mﬁ wazdoysenansos: amm\mwﬂﬁﬂm&m
vz query gn execute auuammm.nnuamvu'-za LR fle, vTame
a3olifie printer Laﬂ“‘lﬁ
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File Storage

many fle a9 INGRES auihuuuy multiple file storage fiatfiusmsn
i iuvene fle Suitiafluudvaoms recovery fnathiia fle iyl fle wite
suthieudmedng e hilEFomehenmus: fie T fle WGniarh
MINELNIIN backup Foazrwl¥ Recovery time 13300
Feature lum3s commit (#din
1} Group commit n?aﬁn‘faﬁa Piggybacked commit fiavitums group
commit information Vs Q’li’nuﬁmﬁaﬂsﬁm‘lumﬁaﬂ transaction log
fie bottlenecks uasiumaamiFana VO operation &t
2) Two - Phase commit 1Ty feature 75y multivser ﬁmﬁagﬂﬂu
Howitornmscommit u¥aBnRmilaRas commit ami3abhieii rofback Sniefae
roliback €118
¥aduaems backup Wy Checkpoint fin Auiiiu fie (dinlsinRad
Hofeuaems backup ww Checkpoint fin tiavnifiy fie 1y
binary Juihi machine dependent Erthauedoess 14 Checkpoint 1al14

2) Backup lsems copy gmdinys
szfhums backup smboysiiiuvesnioslilignidioyshommlonld
fnda copydb ¥89 INGRES daasifuiihauiy text fie -foﬂuéwufﬁm uALLRDY
\afl .
Fiineidadesefiiums backup dwiudl#Rllsii DBA Feinl W4
mé’rffua'}mm backup ¢3, view Use procedure vty

3) Backup laumy Unloaded us: Reloaded
' sARWAUMY backup win copy uazifuih text fie 1ouiu
Tums backup um.r&‘azl.ﬂums copy lﬁn‘ﬁ@ System table uas User
table fhomuadlu System table aztlsznavdig
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[} J o @

duas Server FaThudmdnfigylun

Hurhimsnes tsihe

i column aslthouae column TruiThivawselng

iuswan Sonvaadl e
Y view
L secondary index UDIUARTATIN

« (]
\NY rule PYOIUARTMTN

\N database procedure

dMvas Front End 124

- §l form azlsthe

- MU QBF name (Form + a7)

- 1fiu Join dept Tuaniwninia join fiumyle
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45 Data Integrity vav INGRES

INGRES =& ya;ﬂmm‘lUmaur’ﬂwauﬁ‘léﬂmammumsmaaaaum'um UDYR
gnéfasuasimnsanatiobnluiifinwlé data integrity uR:n#NY

- Integrity 213AzQnimMUaEMTY column faamyluenslasmsneun owner
Fafvanefe DBA w3alif private user

INGRES astanlH#imsifiu referentail integrity, business rules,
datat?ase rules, database event alerters 1y server %oﬁaazﬁw‘lﬁmmm
Qua integrity vaviinysan centralized location
m3a3 integrity statement

¥rvua integrities Fornmsnrissauialiiuilah rows fulsnglummaiu
Slueraammeiiovmus Soinlithilusmsitmieraeiah reject Tl

- creat integrity on employee is ~
- Salary > 10000; -

451 Database procedure
ﬁanéuﬂqﬁ‘?i'u statement Ganavaieiuidiu object witevas INGRES lu
gy database definition
(statement Wuvanefie M3 query Fmdisyn 1 Wi 11U select,unin
e,y
IRRiat a3 procedure § 2 Ussiam@a 1} public
2) private
1} public - DBA tﬁuna'm database procedure usy DBA ’-\*
tﬁunaumﬂﬂlnmmmﬂlﬁ database procedure u
2) private - cﬂ‘ﬁLﬁuuaﬂe database procedure 4
database procedure uw‘ﬂﬁnﬂﬂmmuu‘n
s Tunl 48
- object fameEedelu database procedure azgnur‘ﬂﬂﬂﬁﬁuﬁ#
procedure ﬁugna%’w
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- lumFunl¥ database procedure 1418 auwy interactive wial4fiu
Embedded SQL
ol 1) SedIMeS TR IRERE T U o WRLATATL snnRemIzmlioys
2) DBA awnsoulluuazmugmuintoliogal&lusséiy extra level
- DBA #oufh owner uasmyniEiolu database
procedure 71 DBA s¥iuay DBA suiugougnRl iyl
14 database procedure fnamudszifiatfinnanifia wwIzy
seduvaemuditiolen DBA aclswanlHlE &S ueugne
WLALLAN query
3) procedure a'lmml‘fﬂﬁnmuuaﬂwﬁlﬂ'ﬁ"u'lu database procedure
Farnl¥samlums ltsunsx
WY W il vniimaunily constraint fisgluUufif database
procedure dolaiuusaslumaui uatwiieiu fanldom
452 np (Rules)
e el RE Liivneny database procedurefin
ﬁm‘naua\.ﬂazmuﬂaﬂﬂmunmmﬂ'hnmma
- 3¢ execute database procedure maam‘szm'mumﬂum
- fimsadrangaziiu DBA winfl4TlKudmanfensaz i DBA 1Tug
shoussmngldfsomsaingdmSumseunwmiasssy 4 Amvazagmelfinnu
uANYDY DBA
ng]mmmm\mnﬂ Data Integrity et
- Referential Integrity
Tognzquanmufiutsswin 2 ma iunlu column vaemMTNTINAEERY
match num'lu column 1eeAnemI Tesmaatrasasiiamudiniufuu parent-
child ‘m column 1w parent table az Junh “"primary  key" hmmz# column 1w
child table szi3un " foreign key"
WHems 3 35A0
1)Reject Method - azfiims roll back statement Fovseiiientiasiung
2INulify Method - az¥inms set entry fatuliu chidren 2as8n entry
Hfduiiu NULL
3)Cascade Method - axvinmsufily statement FamueAienTasi ng
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Saly [ %
Visinesaiiv
- General Integrity
. 1 P} 1 '1 i N . . Y o o “v o ¢
W Integrity la@ialatle Referential Integrity Yiminfiafineaa Saius
JeWIN original data Uy derive data
- General Purpose Rules
. . o,
diu ngy Rawnsaua external source 1dnslagazuwilalédioysnima
Cw, \
1¥%on updaate uwlsignitienusiaeleef L ESuougnm

WL ey Entity integrity ¥iu

- (flpvnmaate integrities 1 column Fafidnuin NULL § anme ssimnsen
fomnuu iyl §naeienasiium NULL $euasifissnn NULL 1iddnTuuasn
109 SoumanFoun i luanmadaulyiel fuaith false Sodaeiimarmia
integrity (W l$famInIdiT column fRsacnThs NULL mmsmzq%ouda%’w
mﬂq'lé"hﬁmgaﬁag'lumﬂe&uﬁmﬁﬁ'ﬂail.ﬂu NULL

453 Database Events
seinlfuodwiindiuniasaniemssmiioyaues INGRES uanlHuauwiiad
- . o (ol @ &2 o o
UDU Y m\nmumﬁu‘lﬂmumqmsmmnmumau‘lﬁmn database procedure
Towtn 11 event azimdnmmynaufa
- uBUnRIFUNIBTIILSeM Iz M BN YDY INGRES raise events
. /A
- ssursemsgmoyazas INGRES 1% monitor uawwitainid register $1az
T event tiu
a & do da Sy, 4
- uDLWALRTUNTY event szmaLEUdN event NimTuuEN IUTwdaululu
. d
myfieumanszylu Program
dneum3ld event lu conjunction $henzuae INGRES fia
1) a¥1 event (8379 database events)( a@¥w Tow DBA)
2) raising event (raise dbevent) :- manIaiFenidn interactive n3a
Embeded SQL v30 database
J ') ¥ A [}
procedure FIRTMHUUIMAN event
- [y, o } A
#lH server Sumsmusniiu server
% a
fazde dbevent 4 W11 aa
register 153 ¢iaem3Tu dbevent
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3) registering to receive an event (register dbevent)
¥ . - o
~ tRBTINUBLIWALAEUIHBIMITY dbevent
4) receivng an event (get dbevent) - Ju dbevent
X
5) dropping an event (drop dbevent)- st dugain
2‘, 1 -‘5 -I v - b4
dbevent ymiunEsnsoenanla
d oy e
Waunidin event Ui laaanTa
Fenldn3o ynlHiAa dbevent 188N

winmMIaTRdaLANNgndiastavlios (Data Integrity)
- create dbevent A;
- create procedure B
begin
{** check integrity **}
raise dbevent A;
end;
- create rule C
after update
execute procedure B;
- Y application check
if {evname = 'A’) then
send mall
endif;
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46 Query Optimization ¥23INGRES

INGRES's Intelligent Query Optimizer (fufafime INGRES Gaien¥iite
uamﬂnummm'lumﬂﬁu expert system 209 Optimizer SvaziThathfiwm
mwmnmﬁmnaﬂammmsquery udnease ToeasSamnatiumemidumalu
ﬂwnaw] uneldl heuristic Se¥aun Query Optimizer uﬂam'ﬂﬂu Syntax -
independent Ao INGRES as"hm3 normalize query 1Hag‘lugﬂuuun common
Aaumsm Optimization &oviu Performance 1aems query '-zz‘laﬁuagﬁuéwﬁuﬁa
ANV query

LUy Select * From A,B ssiifiyiu Select * From BA

A3 Optimizedb 1u INGRES

Optimizedb 3tHN&NL speed BBINIMN query processing walalEuandn
query siusnanTn execute Wrdal F it statistics #gnﬁmuaz
augsrﬁuﬁ’zﬁﬁzfnlﬁm:ﬁnﬁmmmms query anuaziaTh 1 performance 1aa
st S

§lalfims run Optimizedb u&? Optimizer fzagn

)hn'muqmﬂu exact match mﬂuﬂlumﬂﬁ.u fow return panin 1%
va\wn'no &mﬁumnm key Y90 index nn's"uln unique ‘ﬂxmsmw-\ NN row
mm'ngn return NEUMEMTY attribute Aign Index 13w

WHERE emp.empno = 275

2) usninftarimadimadugidhu exact match uXansdBussdl row retum
10% 2ownIN St qualification Mlahihu exact o 3 Bufsiiimioumd
gn select muﬂa

1710 * 110 * 1110 = 1/1000

3) join yniussqnaUliiu 11 Toell base v data set vawmI

SufiEnn 1w Wilamanat(E 100 rows) gn join fiu ATIH92(E 1000 rows) HaRWE
Toenfszanauiiaeld 100 rows

' &) nadiafdonlm join esnudn dmau row Swiazsnmimaiiy

lower bound 184 10% 84 row AANAMINAEAN

&vifuadlu Optimizedb

aaniiu 134w Query Execution Plan 1éun

1) Smiaues row lumsw ‘mTﬂmeé'mq-umh system catalog Bfjuf

2) 4miamva9 unique value 1u column nitey
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3) 17w NULL count Fousaetalafizudues column value M NULL

4) Snumvaduplicate value 14 column ndwtﬂumga%oﬁw&ﬁmiw
repetition factor .

5} histogram flugme data distribution Gaan histogram 13132 18
minimum W& maximum §m3y column witee

Information ﬁwqméﬂ&ﬂzgnlﬂm INGRES query optimizer tiafuin
cost Y29 QEP ueinsdu

TUavaN statistics

1) Non-sampled statistic fian<] row 1MFMINILGNGNDONN

2) Sampled statistics 7B subset 189 row MNNANINGNAIDENN

1y default mode w21 Optimizedb szifhauins Non-sampled ?\m;\n'] row
vowmswargnidlums generate statistics & mode 3zl statistic fignfias
mrmammmzLﬁu‘lﬁ'lﬂmﬁ:s.ummwm data ynofn

"1 mode 18 Sampled statistics ¥z mm.nu base table filngjnn
éxﬂu Optimizedb us:a'nmmsmmmmumm row ns:gn sample 18unstinlg
m3 sampling TiREwaTRenIlE statistics HinfepRaiuman statistics 1M ful
table &0

MENAMTER Non-sampled uae Sampled Nl option mM3vh sataistics f
\PEnfuMInTEeYed data 71 statistic 2z hold 18fe

1) Ful statistics 3¢ copy information famaiieniiu data distribution
&4 cost a amaaammum~ column WNTI3gN scan WRenTaLRnuasYBY
cdumn W ﬂmeaanmlu sorted order muuﬁmumﬁi'm temporary table
fifimy sort data  process waemn ful statistics sarsogninFussHlosld
option ¥aeM3 sampling (Ald Sampled statistic) mszmlnmmmman\ﬂﬂm
R0 row panIM % avmauEa ful statistics

2) Minmax statistics tﬁu’:ﬁ#gnniﬂ full statistics laeninfise require
MY scan (RENATURNAMTLINITSY statistics Taga¥ N information
Y29 minimum W& maximum §MILUARE column

Minmax Afim31# option vauf Sampled sz Non-sampled 18af 14

Non-sampled ﬁﬂ:‘lﬁﬁas‘{aﬁgrﬁaaﬂ’huﬂu sampled fasyn¥ process Fusal¥id
fEnsoLian



-90-

Winae iR row A % 1B9mMIN Farsauafion row doufeoanniiiin
Minmax statistics

wansniie Ful statistics uaz Minmax statistics fiNil option 8néial¥
\fanfia Key Column Statistics Fashumatn Ful ¥3a Minmax 1M key %38
column f’tgn index Hirndin

Input Text File Statistics

stabsucs awmmémtﬁwmwm text fie 1¥low input text fie #neaglu
format nmzm'rm fie ummmnamn edit Lwauanmvuﬁ'amuﬁadumsm Ay
129 data muﬁmmmaum.mms Optimizedb m‘-x.mh*Tuwma

1) Information mmnm*m'm datbase mc'lLEieanauﬂm 1'uma\1 copy)

usefioamifiaddie statistics dwumain e

2) msnIzvwues data Tumanussfiomifesurdaldadsluloonse
wrum3 L% Optimizedb Mma¥wli

Query Execution Plan {(QEP)

\flo INGRES Optimizer mm‘:exacute query uu’i s generate QEP
fudestio query azgn execute aam‘ls \iip QEP gn generate wmm\muo
INGRES mmm'ltrw‘lﬁmnmﬁ 1 A% execute database query nluini

QEP ummm print aanmgﬂﬁﬂ query mmuauw‘lsuazgnmuqm'\n
INGRES Optimizer

Complled Database Procedures

14 INGRES 3sii: Complled Database Procedures Sauihi function ngn
(Sithuanles INGRES/4GL 1 function ngn compite 1o Ui FnYosuinussin
(Fal transaction tentitan15lu Share memory

¥omuaemsil Complied Database Procedure fia

1) semald CPU iflavvnifhums Comple fent’

2) transaction #Qn Compie u¥muifuani¥lu Share memory nifiae
\Fannw memory Tilsounumaiiu copy 1ent3 Hudacl &

3) an Network Overhead \iasnriEtiasinldims Comple azannlon
uriiacdandi SQL emqiRarn query FRMNIOAIUA Procedure name Use
Parameter 9Lyl Complled Database Procedure i L Siaams
communication Jswin client/server uas Network traffic fagavid

4) sziiams Enforce Integrity fia #l& uaz programmer s Lall&



-91-

dhtadhlaly data Teemse udldmsuRlaussieliogatmime Procedure
amlumaininterpret INGRES fiannioymy Interpret query 18lew
mseyauae SQL SufumslEdFelumsuilausciodiograng miiaystngloy
a7 ldl
% - o
wonanirly INGRES 3:il feature witan1#lumisems knowledge melu
database server fin feature Myénu Resource Control
Resource Control Feature 109 INGRES Query Optimizer aziiludrinfi
i\ query voull#ffasciimaviue Performance vavynnileomtioafulailH
{f® query T return row sannlafarsgimainia row fwonl¥ return pan
i Wunsdfidl Fiawanaly Select * aanansnmnglafiduusm g record
pananleelall&ela Aazihems return row BamMRNIN Tﬂzﬂ.a&ngﬂ UBNINMY
control 1u1309 row u¥ T3 control msl¥ disk VO &t
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47 INGRES Tool set

Tool set azgnutivaaniiiu 3 wininge fo
1) End-user Tools
2) Application Development Tools
3) CASE Tools

(venu)

P
@_*lNGRES/DdraD‘c @
f T (e
=) (Ger) Gom o

517 43 gy tool set 109 INGRES

471 End-user Tools

INGRES fieTasion#an ém‘fwﬂ%’ﬁ’ﬂﬂ Tﬂm‘ﬂ‘?ﬂﬁﬁmﬁuﬁamﬁummmu
mmmm saL ua~m*smuann-]ma.ums'l-zmumuaunmuﬂ (conszstent user
mterface) muumsmea\m'nwmﬂmﬂmm somnoldions edasite PivBaaue
1% 1ei3aviin fee Ursnautn

1) INGRES/Menu ({iu shell fiasauiadaslianovamuos INGRES 1wa ¥l 4
Fonldew Eaemnuasnaia .

2) INGRES/Query-By-Forms(QBF) Thweastiotelumsm query 'nma:ﬂ%’
Tﬂuﬂ:‘ﬂiﬂuwﬂumms SQL wau‘lmmuwnnﬂmmﬂ‘lﬂameaavua Fulsidla
amﬂvﬂﬂanmmwu'mme INGRES/QBF actmanlHiiu default wegd
amnsonnuan Lmildmannidisans (laemsld INGRES/Vifred)

3) INGRES/Report-By-Forms(RBF) 1u 13oefin AL NTeemie
Wi lusmeainiuiudan (menus) 1% RBF auniovnuasiaguunusmem

1 J % L 3
Teelson e lusuntureemiaetuauniofuuanSonl 4l umemda
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4) INGRES/Vision-FoRms-Editor(Vifred) foieiasfiafl#lumimnudemiia
-fcp:ﬂ%'a'\mfna's"\mﬁ'xﬁa'iéimu#ﬁaemmﬁ'maﬁa%’w\ﬁw Vifred sansoldomld
#u INGRES/QBF INGRES/4GL use 3GL 11w C,COBOL,FORTRAN Thuéu

5) INGRES/Graph fowedoeiiolumi graphics aotfldemansoldlums
a¥nnTmiouaswe 1

47.2 Application Devolopment Tools
INGRES firpeiiotaliiine

1) INGRES/3GL

2) INGRES/4GL

3) INGRES/Windows4GL

4) INGRES/Vision
INGRES/Vision

INGRES/Vision \ilu code generator §m3ua¥1 4GL application 8aninin
auldheleamitmueninne aedmufrswinmyeusessdum i
winalosld visual programming et 20 PR SR AT
1% e quniloufiumsa¥e organization chart INGRES/Vision Setitia3
Iﬁsumuﬁamtﬁ?’m‘sznauﬁw wi{an (forms)menus queries 4GL viTaudiun
mySemsdofewanamninem LT leealuii mald INGRES/Vision SaflH

- soszm it ¥ lumsvienn watwiiaiulmiaslSathenn

- gansoadouanaLAEuT flexible uax powerful T¥luiamEuAY

- mfﬂ'q\ﬁ'nmua:msﬁwwuaﬂwﬁm’fuﬁﬂﬁéw

m3a319 INGRES/Vision appilication

INGRES/Visionasthiznade 2 @wninafia Application Flow Diagram
uee Visual Query Editor

Application Flow Diagram sl mumssdwlasmdorecu o wiiediv
Teedunauusniasionssy screen layout(frames) vosuawsiatuuas lumsaie
inRsfinersyriinBainsafiawsn menu update append URZLBNFANANTWYEN
waua‘lﬂmwsmvtmmsmmnanﬁmwﬁ'm‘ﬂﬁLaan menu tem 1mu§1'-z.'lnmtwm
1a Visual Query Editor l'ﬁ’lumﬁmﬁauam.nm%mua. operation firerndmiu
UNRIWTH
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WaTinmuas s Buada quEINGRES/ Vision fazaw code iaamsdn
viuwatwdied | flesSnluiifuss Tusunm e oiuivaenoss iy
Wanazimuraold Teelainaenusia code 71 INGRES/Vision ¥t lunin
ﬁug’lﬁ‘”mmmmﬂ?uﬂ;mﬁuuuﬁm template ¥38 help file Nia¥1olow
INGRES/Vision |&madiaamsandin m;nfa'uu?m‘iﬂsumm}'\%mmmlﬂﬁ%e 4GL
3GL vIaiSuniAdnsiodu muoe INGRES Al INGRES/Vision foatiuayu 3GL
4GL une database procedure fia
- mya¥n sequential keys laednluif
- msdenuiiayasening forms
- $huriatie global uae local
- concerrency control U recovery Uz multiple developers ¢t

mythmmSicode Tia¥rales INGRES/Vision amnsarn | enadindnoan
$aafy code TRty (ou
wKluBusinofarmumladdiuues menu item 1§

(R menu item ihluuathdied g

uK massage i INGRES/Vision szuamsluuatwdinduld

whla3Emam error recovery L& s

usumaLaiusegna¥wlesld INGRES/Vision qzaﬁnagumﬂi’m?mﬁmm
INGRES 12y graph QBF RBF %ay &t

Sonem 135 INGRES/Vision siffusumasnemeegiimm FauemsT

-~ L) o L) 8
prototype minadau 1Hnmuadsuasthyeinemil Hamiamuasinaou lummen
4 d . . il "
ANATNNBLNELRL 4GL wIand 10 (miitatneuny 3GL

INGRES/WindowdGL

INGRES/Window4GL 15 object oriented 4GL &wiFLmNnmLoLwa
idmnans g Sl
- powerful object oriented 4GL une debuger
- ewaansofie #Eumene platform Teelabiasiimsukly code fnftmmmun
Kautiumunae window manager uasvr platform
- faciities AmFumsSemsuotwdiruT L ou S
INGRES/Window4GL %mmza’m?mwa%’wuaﬂwﬁtﬂéwm‘gwﬁagauw
client/server #ﬁa\m’nﬁa window toolkit SQL database interface use
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programming language 14w C C++ m3l¥ INGRES/WindowdGL Hazananin
Wrzviiamlumaiannuotwiieduldte 34 un laifiouiy 3GL-based
graphical tools

dmisznavtay INGRES/Window4GL
1) Visual Editor
g mFumarmiee (form), menu, m33agUMMuee object oriented 4GL Tﬂm:i
teu s ¥iasfindalaensany toolkit 189 window manager
2) Interactive Debugger
debugger il 1i3nuila ﬁuﬂi’ﬁmnwag';Lﬂﬂﬁ'ﬂﬁ:{lif'mmm#qz@uaﬂwﬁtm'f‘u Youe
ﬁ?uaéw%’auqﬁug source code $nuuazaugnfliszy break point Whnnnh 1
LY
3) System Class Library
il class kbrary 1%unmh 60 class ﬁw‘lﬁg’lz‘f’awmmﬁaztfwfmu.n'munuaau
el Tealadaeidaenfimou juos OOP
Portable Capabiiities )

LDLWALAEU TR INGRES/WindowdGL sansnfss 118
vl OS, hardware platforms uss window managers 114 Microsoft
Windows, Presentation manager, OSF/Motif ugs Openlook window managers
Toela¥poBmiutneTisunmudatinle

INGRES/Window4GL 1§ event-based programming fiousiwiindiufign
rﬁ'w%umn event blocks il event la ‘]lﬁﬂ%‘u block of code ¥a3 event &u
awgn execute FHaEvYay event (U M7 click mouse, MR MeYa
window, M3¥U massage N window By (Tiuéu

wanmiu INGRES/WindowA4GL applcation fersnasdeiays seving
window 1&vnlHaansell multiple active window 1& 12wt 2 window ﬁﬁagaf{
x?'m'zﬁmﬁumﬂﬂﬁzmuﬂaﬁagalu window witessrnl¥8n window ndogmﬂ{'aw
ulselowinluiia Toumsl¥ database event fiaiito batch program vnms ully
smiaysiadaimesudnsannsousnuaiwiieiumiuklvmaduleems
M database event unzwiaaagn refresh ﬁwﬁaz‘gﬁlﬂﬁ#uMﬂtﬁ‘ﬂmﬁIuﬁﬁ
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Other Integrated Features

INGRES/Window4GL 1&samum SQL ¥lu 4GL syntax iwseasiiums
MR data URMIALAN process &I Idleeld INGRES/Window4GL
LAENME RN _

INGRES/OpenSQLITh subset ya9 INGRES/SQL Faunsnlélummidh
8 data faglugmioyal&

INGRES/Gateway 2w INGRES/OpenSQL szamniamli uaLwg
tﬂéuawmfntﬁwﬁeﬁawaojmﬁawﬁ'zé’u']‘15 24 DB2 IMS Rdb RMS
ALLBASE fiuéiu

INGRES/Window4GL vamunsnaz ¥l 3GL routines $as 1§ lon
aansnd procedure call TMIANFMUAE return parameter Fewi 4GL Fu
3GL routine 1&

Selected Features -
1) Object-Oriented 4GL &wn3nfia:
- dhls window elements uaz menus 1énniu
- fIURN multi window 18w single application
- #uReTU massage 3N window g
- access DB2, IMS, Rdb, RMS, ALLBASE 1¥leerums
INGRES/OpenSQL
- share common class definition Jswhn object 1&
- %om7 data 14 dynamic array 1&
2) Interactive Debugger Fvazyaifia
- source level display
- muttiple task tracing
- EREBNIOTaY step #9 toward ust backward 1#nnon event queues
- eaEsnInlumsuily source code unt variable content
- eaawnalumsTR sy breakpoint 1vanaus
3) Visual Editors auqnily users
- 73 button, bitmap u&e element auql&io
- 3211 dalog box
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- 1¥uselominn tookit elements 194 text, button, check box, radio box
kst box Yay

473 CASE Tools
1i5%n INGRES 1452111 Open CASE solution sSiufiamsfi inteligent
database yaniTEmzannIald i CASE Tools waamfnl#lfawnindan
CASE Tools fimneaaiiunmunzsmmannsadantdnnmimils CASE Tools
¥t iwrzaziumsle INGRES $3i INGRES's partner CASE Tools Sofitiad
an : |
1) sansafiazdan CASE Tools ﬁmmzauﬁmm'lé’mnﬁqﬁ
2) \RanlseAnfmmwune CASE Tools & Inteligent database ua: INGRES/4GL
features
3) Open CASE solution ‘-az'lﬁ'famﬁ'lumiLﬁﬂﬂéﬁ#ﬁ#qﬂ‘lﬁmnnin single vendor
sofution
&) il ldhmeamussuznum CASE Tooks Uhe training atvhif product
fithulumasnamgmesmainun CASE whitwwir INGRES 1énematn
n&&insmiiu major CASE vendors lumfhewmnussssaprrmgmuineli
CASE products \qnﬁ’ammmﬁﬁzﬂmﬁﬁﬁu Industry-standard ¥09M7 access
data dictionary &
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. a ¢
. mAerenIsuugwiiaysuas GUPTA
X % - 2
Wamluuyaznante lassaavemadinu physical W& logical wavssuy
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5.1 Concurrency Control 183 GUPTA
J -l o 1
GUPTA iflugmdioyadoassonl ¥l dman gmudnl donaideainlugoe
-l L4 J o &8 «2
LIRNALINY TN
a qu 1Y 1Y lvv ‘l 1 1 -
- concurrency vy mandlémnauaansadnlétiogala qluaaeuden
iu
R Ol - ll ‘lvn Lr-' | 0
- consistency My wiN MstmRnIauUlaldnMsRBMLLR T miayaasi
) o ] J k4 P4 L4 1 e & J
Wifeangnieamilouiuuased ludiudaiiulumalase
avzaslioye
d | > 3 d
&9 GUPTA 14320 locking TumsSamams ldmSwennsdedssnau kg
J & ar a« Jd
Hoynlugmdiags miuny page inaTussiuanugniiosnssivunstioyaniing
v
1 3 dal ) e )/ £ y 1814 o
GUPTA wstlasiulail#ifensdingl damau -;mmumaumnﬁmdanur;ﬂ%’ﬂu
J » & IJ [ ca' ]
loaumitainsauhluaddecdiooiunse lost update unzazlimlaléth doyslu
Fmliaysazgniinonseiu
- o ] [ [ Y4 Y < -l 3/ (S i (3
Wiaimydaniul F¥enslusmiionaiasdimslnalnms lock tudiaysfiiu
o - el . v
TR % pages NATHMT lock 1 page UAIMYWFWUKL page BN index (Hudu -
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5.2 Recovery 29 GUPTA

521 03 recovery uﬁqﬂiztnn'lé'ﬁo&
1) Crash Recovery

ﬁ'nmaua mmmnnmlﬂLammu’mnwamdﬁ L'mwm power fa1ure
ma mmmﬂwmﬂ?nnmmam'lﬂamsdown U server Luamﬂmﬂmmmawuw
¥ SQLBase fiwenaiias nsmmauanaum'lmu’luamvﬂ consistent lasmsm
Crash Recovery aﬂweﬁﬂum‘m Crash Recovery anlssnaudnums
Transaction Log \WoYhm redo transaction 1afi commitluu& i Ll i deu
adu smioys uazims undo transaction 1@ afialal commit Afvnwnemagiu
vouL Y\ server crash

+instin SQLBase 1ﬂawmmﬁazﬁimﬁagan%uﬁumﬁam'wﬁ
consistent 1&iaulunsdin transaction log gnﬁwam’lﬂﬁmsm"mﬁlﬁﬂ media
failure
2) Media Recovery

msmwsnmxﬂumunwﬂu’lumuvao Database Administrator
uaztnznwunum:rmwmua'm'mmﬂmtmmztnmrv. \uu disk head crash,
operatmg system crash mav‘ﬂ‘nmmt drop database object Wfﬂﬂ\luvlﬁm\ﬂ'ﬂ
mmawmmmz recover 3N media failure W&z user error LNAMIM
backup 3miayR was log file afnsarnue Fa e dnfasaansotineiu
msamwmawaua

M3 backup ?«manuﬂ'lﬁunwamwmwauamaems?m’la\mms\ﬁm
fnqliae

- backup §J :mmauaaﬁmwa"ﬂn

- backup transaction log files ‘ma*ﬂw

Ls'\mm‘mnvammmmsamwmaoﬂaua%‘ﬂmms backup
transact)on 1nnazm‘mmm1 backup log mnuﬂmﬂvmmtm backup 3 mwnaua
ﬂwmuaﬂ IwTeasiuiie meda falure ufaunIn recover swlioys ‘lmu
m%mums backup log auaﬂnw‘h

5.2.2 Recovery Parameters
SQLBase parameter &M¥LmM7 recovery A



-100-

1) SET RECOVERY ON/OFF

default azifhs ON vnea SQLBase 3¢ write fog unsnidhlyl
%of'}mmgmﬁauaﬁoﬁaumstﬂ?’izmuﬂmuavnﬁonmﬂt‘w’auuﬂm (before and after
image) useRaeH log record a'mm transaction control (LU checkpomt) 1§:H
transaction control anmunmnﬂamo l09 record nuanmmsnmuuazauam
transaction (14w COMMIT,ROLLBACK) v transaction log mmm:uau’lmnﬂ
transaction rofiback, crash recovery uat media recovery %

Recovery f7aclififhy OFF themawnosanl fifiemiggmeva
ﬂaua‘lﬁtmuulummmnﬂ user error, system crash v38 media failure h set -
recovery (1w OFF uf73¢Hiny option Yl"?'ﬂﬂ reset ¢muN@a autocommit, bulk
execute, isolation level, loadversion, cursor context preservation, restriction,
rofiback, scrofl gy timeout

faufiasiimiaens Recovery (T OFF mzasiims backup st
el

2) SET LOGBACKUP ON/OFF (sqgiset #3t1 SQLPLBM parameter)

Havinn media recovery fiarariiiuiiu site ftwnng fimsae set
LOGBACKUP parameterl#iiu ON tiassih log sxqn backup Tey DBA fiaw
7 SQLBase seauiiiv

Tow dafauit u&) LOGBACKUP atlal enable use SQLBase azau
log file folufufin SQLBase lakipamsfiazl#iRav transaction rofback #3a
crash recovery Siatinaslaifimaazan log fies uasafullu disk Sotiudn
LOGBACKUP 1w OFF farlsimansa recovery smidiaynl¥lunsdinienaifionis
e Tuing mionsl |

LOGBACKUP &puiiiu ON Lﬁaﬁqun BACKUP DATABASE 32
BACKUP LOGS udilsriniiudios ON Hrazin BACKUP SNAPSHOT

Toenin@ default 103 parameter fanfhu OFF

3) SET CHECKPOINT (sqiset ¢ SQLPCTI parameter)

checkpomt time interval parameter u'i.mmum’lmmmim
checkpoint operation 9 default va9 checkpoint ‘izm'r;m']mn u checkpoint
operation ANNIONNET performance 15%\75’)%11%34‘1}‘)00&?11100
checkpoint fionaasyinl¥ performance s ¥ hEiaaosean checkpoint
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e IuiRein | Huanaenusda performance seaudsernlfiaanlumstn crash
recovery LWy

523 ny Backup Database
{2 3560 online uay offline
1) Online Backup ums copy ﬁ'm'uana (.dbs)file uae log ( log)
fle fifnfUSQLTak BACKUP command %38 API function 1numisiniedu
server program az:
fiadwaemsin online backup fia ;‘ﬂ‘nmm'mmeﬁuwaua'lwwnm
§arims backup B FoanThirtse lomlothonniu site Piaoldf 3 mdioyn Yo
finan 24 H2la
option ¥av online backup leun
- BACKUP SNAPSHOT {sqibss)

Lﬂumsbackup mww. database file Uuae log file nnnmmmnm'h
mmu restore ﬁu'uauamam Mnammaﬁm')" consistent 'm‘-z:smm log
fie ¥ active auluﬂqauv. éndetiiiu BACKUP command Swistnfilifios set 1%
LOGBACKUP 1ihs ON #h LOGBACKUP iflu ON ) log fie figniol¥lu
directory 10y 3wiians fmzgn backup low BACKUP LOGS command u&h
SQLBase fiax AU log fies ndniinoleuEmluiid

- BACKUP DATABASE (sqlbdb)

\fhums backup data fie $9lamsfiaz backup Fmboys loalad

M3 backup log file Tukae

- BACKUP LOGS (sqiblf)

\{ums backup logfile uERasauiufi

BACKUP SNAPSHOT ‘Q:Lﬂu’lﬁﬂﬂﬂ’i" backup gtfayn use log
fie asnndeusaiiums backup fsaansonms recover naum'léﬂu step
\Gtn

BACKUP DATABASE ua: BACKUP LOGS a:¢iil3& sy site o)
T ﬁwana'lmymnnmmmsqumu'mms backup L1udinems backup s¥ia
4R Uay logs m-]ma'mﬂaﬂwtuzmummtmsm backup uw\no logs

2) Offine Backup %ia@uae offline backup éin gwnsafisg backup file

¥leemsoliiie archival media Teemanaufssynms offiine backup s:$io9 shut
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down ¢ server nau
LTI offline backup 18leeBoe operating system command

w3old utiity Buqitu leemsldénde COPY

5.24 m7 Restore database
1) M3 Restore 3N Online Backup

Hléarlimansndonsoniugmdions | ¥l uanisfinms restoreuss
recovery lemagynm3 deinstall multi-user Fmiiaya Tow SQLTak &wdni
DEINSTALL DATABASE 38 API sqlded function Wi inms restore uge
rolforward wivamiufiinms instal smiayasn SQLTalk Towdnds INSTALL
DATABASE w38 API sqlind function

ﬁwivuﬁ'agatﬁunwﬁmmmﬁa: restore 3 utlaya 7l backup Ve
f‘:\! SQLTalkk RESTORE waynnims execute RESTORE SNAPSHOT
%30 sqrss command uﬁ‘:ﬁ‘lﬂﬁmﬁwaz'lsﬁmmwzmﬁ'q&qmopy ¥ database
file 71 backup 157206 log files 71 backup 1¥&m

tLildivame backup  #ht BACKUP SNAPSHOT viiavin BACKUP
SNAPSHOT
uaedpemsfiae rotforward a’mjﬂﬁv'u‘lu'lﬁmnﬁqmLﬁ'\ﬁﬂ:tﬂu‘lﬂ'lé'ﬁmmml%
RESTORE DATABASE command #3ai3en sqlrdb AP function u program
usstWanay rolforward m':Lﬁi\i&uﬂmﬁ'gnm:ﬁﬂ’:’wé’qmnnw backup
Fudians ua:ﬁzﬁ'ﬂﬁgmﬁagaﬁu up-to-date ﬁqﬂﬁh‘ﬂ%’ﬁwgo ROLLFORWARD
30 sqirof API function Hatt

- ROLLFORWARD TO END 1fums roforward aimasiia log file
Fidve (1w default) SE4iae recover 1&'Nﬂﬂﬁi}ﬂlﬁﬂ#ﬁ:tﬁu1ﬂ‘lﬁ

- ROLLFORWARD TO BACKUP tfiums rolforward lilufisga
1233 backup “3%'&‘-\: recover \nv.ﬁ‘ commit uﬁ'zﬁ\muﬂmm:ﬁoﬁejﬂﬁ'
database backup Vmaystidsssifisuuiiiumsin RESTORE SNAPSHOT

- ROLLFORWARD TO TIME 1fums roliforward Tuutiosuuay
T T b

sHianiimam backup vy log files 189 3udioya yniu usxdauTe

Tudndiy Suferndl log file dulamwliomely sevnlitlimansodnisiums
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rolforward ¢ialinaefi log file wilUl¥ (duthi log, 2log, 4log, Slog &
3Jog wisluudafasvnltennsal smbags ndunl¥fud 2log v
2) M3 Restore n Offline Backup

M3 recover offine backup l§iuasiioannnisledtnivdaluine

- $hms backup Ysznewdhe database fie YU fae restore
TToums copy Tiuaelihu database fie Aoyl uazsedoauniladheh fie
i copy niusWianiiu dbs ué’aﬁﬁ'xmsL%Jam'mLﬁwﬁnjmﬁa:ga'lu‘iﬁaaﬂu
a'lmmrjmitﬂ‘t%uuuﬂaﬁtﬁm%wﬁmnjmﬁﬁw offiine backup &

- thm3 backup Usznawey database file use log fie Hauet 1 Fu
#wluugy ¥ soLTak RESTORE DATABASE command %30 sqrdb AP
function 1o restore 3¥iayn u¥al4% ROLLFORWARD command \iaf

$3an13NY log ﬁﬂﬁjwuﬁagaﬁﬁnﬁum&u up-to-date ﬁ’qﬂiﬂu RESTORE

command 3¢ copy backup 11 database subdirectory iaz ROLLFORWAED
RasfiamstiumsiAsuuyaed commit ut‘a’a%’quv'ljmﬁﬁw offinebackup 13
fwnin SQLBase lal@wnsom log file fasynma rolforward 1&iaunsafias
restore log file 1##emsl¥ RESTORE LOGS command %5 lsifil4 copy
command v38 utiity #9+ u¥ % ROLLFORWARD CONTINUE command
Towmsan3olaifi3an sqlerf API function tamReiamTiu log file

525 Diagram uaasaufitsznauves Database

transoction log fles

al
U7 51 Juusevavfilsznouuas database
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Database cache
SQLBase 14 cache \Wafiae optimize database input i8¢ output
%Joa'mvm cache &?« au‘lumamlm MUATINR ﬂaoﬂaummmmﬂu server
Falsznaudhe copy N qUaN page N p‘ﬂ-n 3¢ read %3 write

gﬂﬁ' 5.2 uae database cache

1 page = 1024 byte unit wa3 Yiays 3 database file flsenaudne
rows 14 table data ¥35 index data &aué 1 row 1wl

oy r;ﬂ'ff read v38 write row 1130 index m‘%'ﬂ']ﬁv. SQLBase 3tn37%
aaugN page ﬁuag'lu cache ulm3aiy thilh SQLBase A3enms copy 1N
gwdioyn hanaglu cache viathaglu cache aguiafaeld copy 1u cache
fiuise Somsl¥ cache asinlaems¥ disk VO untfiEoil¥ read w3 write
mmdasaainvasnanwnaaTIEiFan read wia write :n disk file

\flafim7 commit u¥> SQLBase 3:fms write commit record 1
transaction log 1y disk atwlsfieny database page 14 cache AasgnLaisundy
avluludbs file e LRU algorithm'%o"u’m‘ga'lu transaction log SuazwWe
W wumaaiugwdiogstuenimilundifenadens crash Sotudeliidndud

+#D9 page 1w cache niussluly data fle Yiufiviein commit

526 Checkpoint Time Interval

Gupta azi3undufiu Fuzzy Checkpointing fiassi w7 pages 209
cache 'lugmﬁagaﬁgmu‘ﬂngn mark o7 V5%ufifl checkpoint wdouazﬁwzgn
(Bulu checkpoint ¢y &1 page Sutiornmy uily laliaTamToyadu e
transaction log record A active transaction ﬁ'l.w'mz checkpoint Wlow .
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checkpoint axgnl*ﬁ'tﬁ'aLﬁujﬂﬂ{r’ﬁuﬁuﬁwms redo &3 rolforward phase
VDIMIM crash recovery

yrdinesfien | S mueteTzaziaaay checkpoint azuanian¥intiae
a3austlmifiasin checkpoint operation SsranTn set #290am 1#n SQLTalk
Taul¥ SET CHECKPOINT command wal¥ sqiset API function Fownay
default Husern checkpoint yjneuh 'f\n'mizuznawﬁmm:au&uﬁ%uagﬁuume
%\m{s'uﬁ%uw server Ldao'-nn checkpoint operation &ﬁ:ﬁuaﬁu performance
2T INTEREURDRR I NIOLANE 29 chieckpoint 1muninas 1
performance Tamaigiaems

Transaction Log Files

Transaction Log File sufufsaumMTLREL LR IURE RIS
wienuiaslugmdioyn (before and after image) 1iuiAEnTu fog record dmSy
transaction control (174 checkpoint) ‘iJN transaction control ﬁ'ﬂzﬂuﬁ\n’iaz&aﬁ
vamh transaction (ixéuidalsusrAugailals (131 COMMITuR:ROLLBACK)

Transaction Log File axfiwid 3 Uszmasfi

1) Rollback _

Transaction Log File q:ﬁﬁaga'?{ﬁﬂLﬂuﬁm?umsroﬂback

b 74

J ° z - '
transaction &3 rolback sanaam¥leenviv SQLBase wialaf Hl4
2) Crash Recovery
=3 Jo 0 [ L] e
Transaction Log File sefifiayaniiiudmiumminguiinyaniu

1 J o« o J - z
WFANIEN consistent nRINAMT crash wIM3 crash Vietu L nnuauas
power failure vi3a operator error leegmdiaymas crash fmniwfiems

J [} [}
shutdown Plalmnzan \ivila server computer an boot ImivIagnilaleslal
J J ] o :

1% Escape key twamzw;lﬂmmﬂwﬂm server Nayw NNIM crash recovery U

o '.’T."J‘l‘ J\qué 1 (K% [Y) P olv & Su 0
Axaden luiALED LsnmundL T ionmeagnuI MIBRRNGNMIN crash FNADIM
Wy online

3) Media Recovery
Transaction Log File szifiuluguuasms backup lufiu gudiays
o ay dy v, Y v a -l .
Foaciitonsnionldlums restore gwmiiaysiu Huferuidamesin media
4 -

failure §9 media failure atifinldn hard drive crash v3atlgmiFmagnmaeinu
hardware

Log Files
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Databose fie In
conststent stofe

*.dbs

== =) =

Each transaction log fie represent changes made to dotabase

Current B ‘pinned down”
mwflo%oaRElEASELOG
fore It can be backed up

al
M 53  uaenlaseaive log fie

SQLBase aea¥ v log fie Hulwiiila log fie 'a'uﬂaaﬁmﬁuﬁwum?mﬁ
frnvmals :

Log file Huusmzldfion 1og uidudaqlufaaniiu 2log, 3log, ... T
waﬁ U0 log ﬁ!e aumnaﬂﬂa 99999993 Tﬂwmwmﬂlwm log file Rzl
timestamp ua.mau ']'m SQLBase lmwas:nmmu FIALLDY log file mz‘lum
wanuRsudavTanRauvneiay 1

SQLBase 3:14 Write Ahead Log (WAL) Protocol Lﬂaﬁqzﬁﬂﬁuﬁh’n
log record @y page mmu‘ﬂu'-z nmiinv.ﬁauﬁ page #nmu‘ﬂﬂu database
cache szgnifuniung disk Foa mlﬂuu'l'ﬂmﬂ SQLBase ®wn3afiay undo M3
L awuﬁmnm‘lu commit Yaql&lunsdififiems crash
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53 Data Integrity vay GUPTA
nmummwnnmawawauamnum.uﬁu'naua Tﬂm~ﬂ?u¢1uﬂmnnmaﬂﬂu
'l'aﬂ'm "CHECK DATABASE" twaﬂﬂaaamawnnmwmﬁuﬂauﬂﬂma‘lw
- m‘:‘-mammmmwawauanLmﬂ’ﬂu:'mwaua table free space uae
Tesaa$otiogs

ATINADL oW UHRE row LUMTNTINMITILIUIU row (Matiude

#32398Y Index Weine index PDITNIWM
md'-zaanﬂ'nunm’iawm page ¥09 row Wt index ufnr page

Lwalmm'lq'lmw page ufiaz page nau'lu:mmuawmoaﬂuawmﬂu

page mmmumma‘lnnau'lu list 09 free page

m3lééde SQL > CHECK DATABASE
lunsdififnia CHECK DATABASE wuiilgmnersasufilgmley

1. restore ﬁ’m'ﬂauaYGw’l‘ﬁ backed-up copy ‘:Jm#'nulaua

2. hénde CHECK DATABASE uaavdaansn object waq:mmuamma'm
TuwsrfiuTudios drop object i
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5.4 Optimizer ¥83 GUPTA

1w SQLBase uumm'smmnmnammmmwm]:mmu SQL command
15uss SQLBase n'-z"mmtu'm'nauams'-z.nnﬁhmamﬂﬂﬂuh optmzer Folu
SQLBase u'-z,Laamaumom‘smeTﬂuwmstuT-nn index i catalog ARLEOR
uazDsE nau'uao SQL command
m\:manwuaﬂmw
1)'l'nmnmmmm index Tmﬂmma'mm'mvmﬁauaLanmmuazxﬁu
mimemnhvanﬁmwnaﬂﬁ'lﬁauanﬁamwsaﬂlu index n\muﬂ
)Mmﬂmmum.! index ua*mumﬂwawauammummnuﬂﬂmaum
‘nmma\mnn match 137U index WREILILAEN row mseﬂmaumtmuunnnmu
mmwsw%'ommunﬂa SQLBase 314 index umwana‘lu index 3¢ 1218 match
nuﬁauanma\mmsmwm'mummﬂuﬂﬂtuawmlumm
3) Wfmy sean table DN page ua:t row ﬁ.nnmu
uanin option mm’:mumnu\mmemanauv;an'mm query fifentiaeiu
table viawnEu M3 process namwauwua:azmkunums sort meluuse
m3a% Intermediate result tables sz transparent #a #ld
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55 Gupta Tools
The Gupta SQL system

Gupta (fussinSamsgmdiayafimnzasdmiuszun Clent/Server 1

PC LANs \lsznaudae

1) SQLTalk ThapTaefloms database administration

2) Gupta Quest (Tumsl#nrmiRauhdrlumadhtviayaussaansenmdmiy

smiaya sQL ‘

3) Gupta SQLWindows 1 application development tools LU window ey

sy C/S
annson S lUsunsauuulesld object oriented 16t

4) Gupta SQLBase (ilu SQL DBMS

5) Gupta SQL network i connectivity software
'lua'(mv'\a'hhzLflumsvgﬂﬁdmmmtﬁamﬁmﬁu product #inae

551 SQLTak

1w data manager & w3y SQLBase Server uazém‘fugﬂwﬁ’azgaﬁ
Gupta's SQLNetwork support 8f) SQLTalk ¢¥u query (ifhummn SQL) 2
input window WSSMMTUTGNHRLDY query {l‘:uaam"l’ output window
SQLTalk & interface 2 wwuudhefiuhe
1) SQLTalk/Window Il graphical Interface 14U micresoft windows
2) SQLTalk/Character 1fu interface wuu Dos command line
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SQLTalk/Windows

SQLTalkSession sqgl

SOLBascILocaI Extract... Shift+F5

LoaFierzenmsny  Execute.. F7 2izae |

Select = from sale PreCompile... F8 |
Remove... Shift+F8 [
Import... F9 ]

- Export... Shift+F3 | v|a

STORE 1TE H) (e Looal i gt QUANT PRICE 3

1 HﬂHDvaﬂt.—-n————nv-v—v-r—'v 9 144

PHONE-PT 1998-01-07 19 379.81

1 BUILDING GAME 1990-01-07 3 102

1 STEREDO HEADPHONES-A 1990-01-07 14 Su6

1 ANSWERING MACHINE-C 1996-01-07 6 294

1 CASSETTE PLAYER-S 1990-01-07 9 441

1 35MM CAMERA-M60 1990-01-07 3 bhy

1 UHS UCR-S1 1990-01-07 2 436

1 COPIER-C 1990-01-07 1 398 +

SQLTalk/Windows is-a complete data manager that enables you to create,
query and administera SQL database.

vinew | &leeldims point-and-click list 109 3 udiaysmane une G4 a
G‘ﬂ.ﬁﬂ'\n menus We dialogs 1 SQLTak snlsznaudan window 2 windows @
- input window & wTUM edit SQL statement
- output window §MTLMIUAGNNRTONY query
é’muamluzﬂ

mmmmﬁ'amnawae query 16w farmat Vimuquuuu%u SQL SACI
DIFF DBF WKS uat raw data use format mmummmn’-rnn import alu
3'\waua‘lﬂua~mmmn Report/Window awmm’nvm input 37N source data
1ﬂmm data file Tig¥wwn SQLTalk Towaaatiaegn fed 11l Report/Window
Lwaaﬂe report it

552 SQL Quest

\u tool ﬁ"t?‘ﬂumsLﬁﬁﬁeﬁagaémﬁug‘ﬂ%’ms interface fiugl¥ 14ms3
point-and-click 14 window 1um31% Quest 5o1aiﬁaxm"ﬁﬂm§m\1 sQL
Quest sznaudae
1) Query activity
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umauihfieliayelu SQL database misld Quest Yl #awnsnae
&% database query Tﬂums point Wasms click man‘ﬂﬁmmsasw query ueiae
query Quest &3 SQL code 'nnnm\ﬂ'nm SQL code u‘-vnnmu‘nau‘l”lu
uammn‘ﬂmmmiﬂmaemmnanmmm Lmnsﬂﬁ Quest 3¢ provide My Imk
vwmmﬂmmmauwuﬁnu'ic?ﬂﬂuaeﬂuum uaeHEINNT query gn define Fuan
mmmnmnu‘l’)'twa'l'ma‘lﬂvlﬂ
Administration mos:uummmﬁ’-z.’l‘z‘f Quest lumsa¥ join formula
U8e query condmons au ']ﬂ\ﬂu query template 1ﬂtwalm'ﬂ.‘ﬁﬂuau qmmsrﬂ.‘ﬁ
template (M MEMILIMIE¥ query vasiacld
2} Form activity
dumsidhteusmsSems SQL data leerw Form Form activity
SMNIOTREES N form-based data management interface 1&lowsaluiid msld
Quest From
Al¥aaniold data interface 1uLmuﬁfj’uLﬂnuaz'lﬁ%'u%au‘la”wg’l'ﬁ'mmsnﬁ'az
query database ¢ leel# Form uata¥re form-based report Uae data
management interface lowla¥imsldmudiouTusunsalomiasigu myate data

entry form

~Quest -Form- CUST_FRM 0FM)
= e Eon Yiew Form Qvject Aftributes Tooks Utities Window Help Q

& Tore by ] ) () (3 (1] o) o
TypelOros Yom 18] Fom [\S Sans Sod 3] Siuw:[o ] z
_Customer DafntlyR

E-wr-wx—-mm_’-m“ s
- =] T R e N et

P o) ey

NMIa¥N data management form 3 SQL Table 38 view ¥ l&lael4 point-
and-click painting-tools menus use dialog boxes user a133a¥ N report Tosld
Quest-Form interface vi38 link Form 14hfiu Quest report A4
3) Report activity

dumatersomfimansadhivive saL 1#lumsanuiuasmaaths
7mummmén‘fa§a1mmﬁ# Quest support user §an30fazdan fonts
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graphics e formatting option 3414 ﬁaimmuawmm‘?{azgn pre-view LUvN
sorsenniiuiing laudseds output 1A printer

Quest provide reporting function ¢na«itu function moaﬁﬁuazﬂu%o
provide formular editor H¥u%ou (#nn 70 functions) flﬂﬁg‘ﬂ%’ﬂ')mmﬂmﬂuzﬂ
WLLBY output LAREMIFUIUAN Ll unmeTsiusasnnaE L ou

TwmAE¥ TN Quest-report ﬁawmmﬁazgnnmﬁﬂﬂ’luuaﬂwﬁm'z"fw?')
a¥wlay SQLWindows 1
4) SQL activity

\ums query wiomsldimieinei data management laald SQL
Tﬂaﬂwém?ué'l%#ej’mﬂuﬁmmwSQL agué’ammsm‘q'az by pass & point-and-
click snldmen sl Teuasatiauathelsfimsman limnms query EReNENION
ssgnaara 11 ie Quest-report 1disiufin
5) Table activity

1#lum3nthe ms browse uszms edit table Fl#fmansol table

activity ¥ wmelndsinemang 3o view #ﬁaguﬁvﬁ‘lﬁ uss oMLy

security U8 data integrity Table activity 3:gn install Toul %5 write privilege
M local database ufiih read-only privilege ﬁm?upuil’aaqaa‘a'uquu network
6) Catalog activity

1#lumaa¥ums browse uszms modify database Catalog activity 3¢
’-iﬂmsmmnu data definitions I database user mmmna: browse q}'lcmum
82 table view index gm:qaz.'m‘l7ﬁ11ﬁ§'ﬁqﬁn§ﬂmﬂulumfLﬁwﬁqﬁaxglﬂdwv]u.az
\EULBENTMA Table activity Catalog activity ssgn install el %3 write
privilege &3V local data ugwiiu read-only priviege dmiugmdoyslusrlng

Quest viuayu Dynamic Data EXchange (DDE) uat Object Linking
and Embedding (OLE) MR Quest aansnas share Lm.uﬁnu.lé'uwﬁauann
window programs u q‘lc»‘imu Quest aunsaldlumsidhfivlions 1u DB2
database ua.a\mauauu‘lﬁ'\mmaquame') 12U Excel Tcﬁnzmemﬂn OLE "
13l &anansn insert chart waq excel nalu Quest report 1&andn



=113-

5.5.3 SQLWindows (Graphical C/S Application Development System)

SQLWindow (11 development system & m¥umsa¥1e mutiuser C/S
database application &7u windows window NT W& OS/2 workstations
anEzYay SQLWindows fia .
- ingdmTunum el ldsunssfifesmsmarind i Sufisansofias s
productivity ¥iilaemn blocks dvlunaumdinduiadremensoiunl dlwily

- fims14Tusunsanwy object-oriented Pusine object awnsovinnllmily
. awmsna?wuaﬂwﬁmi’h‘ls‘ﬁmu‘lﬂﬁmf‘ﬁn saL uasunpladiondou code taela
oMLY
QuestWindows
duiznaLsnequay SQLWindows Sdsio 1
1) Application Designer

T lumseanuuuminas forms waz objects lumsiRam3a modify
objects V'l’N'ﬂv. Application Designer programmer ansoldss point-and-click
Wa¢ drag-and-drop 18 sQLWindow sza¥ code uaz documentation 1%lee
Bnluia object lu application designer 32:0NWIN image sound K&t vedio
§MILUMIF39 multimedia applications ¢

Application Designer 1senavéig
1) Palette 229 painting tae customizing tools
2) Context-Sensitive Help
3) QuestWindow \iu graphical data access tools 1#@mFumsa¥s application
Teuls¥aadiu code Toufliiu program sunsafiasasien QuestWindow (2
browse U edit table w38 form-window object alu application iaouae
code azgnaroiaclendnluiif QuestWindow SameoeFoz
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4) TableWindow s=3am7l¥ data retrival, display Las updating danwoiziiiu
anvlasdaluif % TableWindow szgniamsles highlevel function uazaze
8@ programing effort & #aehe function 15w M3 load TableWindow & 4
yevn§wlians wianSemsms update delete usg insert (fudu

2) Application Outliner

SLUERY overall view vavdMITsnoLRNquaN application (ilpil
application object gra¥wwiagnuitlalu Application designer ¢ Application
Outliner finzgnuitlumlesinluii@d Outiner Hainl#msrh document uaxmisth
navigate waUwALAMTMRlgERNTOTN I ERE T

3) SQLWindow Application Language(SAL)
SAL 15um3 programming vy 4GL Fesz support

1) 500 SALWindows uas Microsoft Windows function
2) armEnIalumIainuas share function 111;3']
3) nin+) Back-End datatype
4 Variables usz Arrays
5) Control Flow
8) M3 access 11/ externally developed code (17U C,C++
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4) TeamWindows
1Ju Data Dictionary_driven repository &3y ﬁa:;{aua: reusable

application block & Repository-based tools Lﬁ'aaﬁuagumﬂﬁuﬂmmeﬁ'ﬁw
Jwmmwiiu in

TeamWindows fhl¥ifiams sharing overuse components L&3zM
administrative task @y security standard enforcement Yay 'nu?\‘:\:
TeamWindows 3:&379 up-todate report LUSOMUETENNY) phase 189
application project/aneturuoy TeamWindows

Project Mul Impll Utilities  Window  Help

e oot T Nedd s L i Datiber F=q
L/’ DEMD iu.- STANDARD Ilwsnwu d 4

- e —
Modde 5 RO AL

Brmap PASTE

EAWm ER_DEMO
Sohwn AUTOSGL !
Sghwn CONTACT LR

7 |} s G 2% | [Moduie Lixary STANDARD .s-u-e-.-s—uq
o0 ST Ik TR 23 5=

D E o imheck ' - S5NERC | EEENSTR T e T

¥ e fie compressed 1o 4333 of &1 ergmal sire

TeamWindows mm‘mﬁﬂ:
1) &5 Data Dictionary-Driven Application Towsn TeamWindows N
$nwn data dictionary ﬂm\ma\mauamnmmﬂﬂwasmmﬁ'm'naua L‘zmmn
I, 58 column primary LAz forelgn key AudaIUALR I IIRADS B1q B9
waagammnu{ﬂwaswmmummmngn import 3NN CASE tools Aifiofuinl¥

2) Modrfy data dictionary yn -]m\mumsLﬂ%\'wuﬂawadﬂwaﬁwm:'m'naua
ﬂumuf'ﬂmm']ue,ﬂwam‘nummmmcaw

3) MUAN security 1DV source code WAL version Lfm SQLWindows gnﬁwm
aaytiundn fuazgnifivlu repository uazgniems ey TeamWindows source
code controller # check-in uaz check-out facility mm’lnamzxnmaonamwmm
fiae share wae modify components 189 application 1¥oe repository
security zfasUiasms (e Y'nugnmawao raﬂ‘u uaem I Fu R lEnunmla
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L’Ja'mdq‘-z:ﬁ programmer 1 ﬂmﬁn&uﬁaza'xmm modify component 161'] uan
ﬂ”\n&u TeamWindows 3ranu@Nuae updates version numbers way application
modules ARDASINIVOIMIWINUN

4) w¥ouszguainen Template Libraries, TeamWindows aziam pre-defined
templates &m¥umiain SQLWindows screen uas application letl# data
dictionary information Q’Lﬁﬂu program 3t¥WNIN save UKL reuse template
RPN L

5) Gupta Quest

% §l# surafingadhe ad hoe report uazTas! report s
SQLWindows application assm | dasriclsdudon 1ot glE Hoaeniald
Quest lumsa¥ form dialog Usz database interfaces By 9%y application 14
Bnén

6) ReportWindows

i grapgical report designer&writer ‘ﬁ.ﬂzﬁ fonts & uae formatting
options au9l¥iden Report Pa¥1in Report windows o compatible fiu
report fid¥93n Quest

7) GUPTA SQLBase Server for windows

Ju single user dalabase ﬁ’ﬁﬂﬁmm‘mmaau application use debug
1M stand-alone PC vi3aufiudium laptops
8) Debugger and Compiler

Debugger l#nminamaulusunsaiiuy multi break point, smgle
stepping, watch values U8 code animation

Compiler 1 lums compile code 1#i5u executable code

Extensive Integration uatinterroperability
support Dynamic Data Exchange (DDE), Object linking and Embedding
(OLE), Multiple Document Interface (MDI) use external Dynamic Link libraries
(BLL) %\ﬂu Application Designer s SAL uam‘mf&v'u windows message call
¢ Bemansalldlu SQL Windows
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Graphical User Interface Manager

SQLWindows comprises a complete set of integrated. object-oriented tools and services for
developing. debugging and deploying Windows-based client/server applications.

MWLEANRMULTENaLR N gLy SQL Windows

554 SQL Base
i SQL DBMS iimsdmu DOS, Windows, 0S/2, Netware(NLM) uas
SUN UNIX

555 SQL Network

14 connectivity software 5ew9 graphical PC (Client) it LAN database

use SQL database SQL Network iiaz support IBM DB2, OS/2 Database
Manager uaz AS/400, ORACLE, GUPTA SQL Base. Server, Microsoft
and Sybase SQL server, Informix, Cincom Supra uss HP ALLBASE/SQL



unfl 6
npuas E.F. Codd 1um1ﬁ=mmm§am:wpuﬁaga

61 ng 12 Howae Codd lumsliamsfsnniemagudioys

EF. Codd 1¥iamanginaiil¥tona 12 ool #ifhunmmamudostiulu
m3Suisuuaiinst software nnfv 12 ﬁafﬂcﬁa;uﬁoﬂa'ﬁaﬁwq# RDBMS
fuThudooii
611 dmuvawngyae Codd 12 #in
n{]‘ffaﬁ' 1 The Information Rule .

i’azsas'm'ﬂm:uujmﬁagngn represent 1u3sdu logical 158he3msy
GEnmiude m3lEmislesatnallarssdiannadheionelud

- Fomaw )

- %a column

- column 1t index w30 key

- wiionsdinysluusias column

- vouivrmowhlioyaluusis: column (domain)

-l
nglion 2 Guaranteed Access Rule .
. P ,
;ﬁﬁe’famwmmt%ﬁoﬁaqﬂqmlumswlﬁﬁwmﬂmam'm fuay
o o
primary key uss%o column Téipems uazﬁﬂ:&ﬁmsuﬁuuuﬂmin’aga'lum'muﬁ'z
<o o o ‘1 y -t i 1 = af - S
ST AUANT ﬂumsmm{imgaﬁ:wnaaanmtmomtm LRzMEDWENMNATY

v o "
nQ¥an 3 Systematic Treatment of Missing Information
= ¥ J 1 - -t 1 z
fmsldin nul Weusavisznillsiitoysluaouiiu

ng‘h'm‘"l 4 Dynamic onine catalog must be based on the relational
model
y Xy - ead v - f
npfiodiiuguuaniifnaansal#l 1 3ungua: uhlylaveadrotioymeineg
u catalog umsmu'lﬁﬁwmmua:’;it&nﬁumst?angﬁawaw:uu
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o . )
nntien 5 Comprehensive data sublanguage rule
-l (] J * >
sruy RDBMS masiimmathation 1 mwnfiaansornnisea luiily
1. ﬁmufmm%’wmmifaga
2. WNu view
’JJ . m [Y) 8 ach 1;1 < .
nReuusaufilatioygg redheEnmsHSoun interactive uasde
-d
maenu lbsunTag
E . .
4. MUAN integrity NV entity integrity Ut referential integrity
5. mylsans lums e
6. YALLUIYDY transaction ﬂam'm'mumwnwmmunwagalunu‘:ﬂlﬂ
TR TR uavauamn'lnumumwﬂ.mm*uum fall S2ImNEN
transaction 7zumz'lﬂmmm redo &

ngi'aﬁ' 6 View updating rule

DBMS azfiassnansodieiu 1l fmmnsaiisdismIasy tuple wIoufly
Hoaalu column laqleanssvnmseinu view 1mTalsl flaminssindangraeynl#i
msqmtﬁummgnﬁmnﬁﬂ%uﬁmwm?m?a'iﬁ%«ﬂuﬁmﬁ' DBMS azfiasnauly

ng¥iefl 7 High-Level insert , update and delete
DBMS msvummnmmm‘ln&’lﬁmu o0 Wisuhladioyalunsae
unIMIonaEY column Wﬁwmmanmammomamm

o
nglian 8 Physical data Independence
ﬂav‘ﬂa‘ﬂuawxﬂuma\nu%imvnumsaﬂmniiauaﬁwnnmmmﬁuuuﬂann
mﬁﬂmummu?w‘lumvnnm*maunmhmunm‘l’iumomu&w

ngliefl 8 Logical data independence

mnxfﬁ'uuuﬁmﬁayalm*ﬂu logical (mnﬂé'zmuﬂaﬂmm%’maua LU
MmN column dhlumsn wiamaa¥wmaning) 'luunmamaoua.fﬂs
unsaii B rau
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v o
nnyan 10 Integrity independence

DBMS ensazamniaifulioymifgaiumsnuna integrity 1¥lu catalog
vavrsuleslHidudasennlusunsy

ng¥af 11 Distribution independence
Aldsnlidovaulan fayssegnisiuatinelsuihegnlentnelafio
computer B qifionTeSfima (minmzas Distributed Data Base System)

p .
nptien 12 Nonsubversion rule
) o ¥ Y,
Integrity fnvqiigmsy 13y catalog a.ﬁmwmm}rmuquﬂmgmm
vaedioymlusaulFasanim 1%1Q1§aztﬁwﬁqﬁ'agaﬁwmsmﬁalﬂ
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612 milienstizniemgmiiaysmung 12 Houae Codd

n¥iafl 1 The Information rule
Lﬁ'm'-z'mszmﬁﬂmsjwuﬁagaﬁemmﬁuﬁaga('lm:ﬁu bogicaljiumiede

nem 1 INGRES GUPTA ua: ORACLE fSqnimlifmung

naﬁ'a# 2 Guaranteed Access rule

mﬂmm Hounlu ﬁuvamvawvlmﬂmﬁwwauamaw mmmm‘l&ﬁm
m3isy Homiw N primary key uasdo column nmaomﬂmuuua'mnﬁ'm
mﬁoﬂwmmm:ﬂﬂ qnmum'lﬂuaaanmmnaurmnnﬂn s laildgnuily)
Foiulumangdiaf 2

ng¥iafl 3 Systematic Treatment of Missing Information

ORACLE lou defautt sy cel fiilaiiifonslan ORACLE 1Eimsld
é null aolt) entuiamwir  column #ﬁmﬁmtﬁu NOT NULL 4 column aneh
nefpsdidianniiiv ndt 101K ORACLE Supndasmangtiafi 3

INGRES i3l nul tRaurmdayd il siflumsne Temedimmuia
byte wennintyl 1 byte Lwauam’mﬂu null fiwy byte uagww'ﬁaualﬂ etan)
lioyalu cel S nul iR INGRES aommammﬁmmungﬁan 3

GUPTA NULL Thufnusah cel uu\uuﬂﬂﬁmwmuawaua
aunsodidnuiu NULL 18 NULL 1ail&ienuhhu 0 w3a blank uaef NULL 1)
sansaai S feuian g 1§ GUPTA %ﬁqmauﬁﬁmnﬁaﬁ'

ngfiefl 4 Dynamic ondine catalog must be based on the relational
model

ORACLE system catalog ¥99 ORACLE tﬂl&!ﬁﬁuﬁa:ﬁﬁ‘z‘lﬁﬁa‘izgn
Sowfiulusineaiziu relational table unsms dhils system catalog faansorn'§
wieums ihfedioyamly (whinmsuRl el KFuaygrmenn DBA fauliilann
auawnsoully system catalog )
9% ORACLE gnﬁmwmw‘jaﬁ' 4 .

INGRES system catalog 18 INGRES ss\fursetSuafiieniu Hl&
use :sm.tmmmvmmq sumomungv‘w'h’s’lumsmmuﬁana’lumﬂm il
#¥tuEndon system catalog 189 INGRES gmﬂmu'lummnﬁumswum
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sunn whiielesld query language 1{udms #14 azuKly system catalog
whaolffuaugfivn DBA few) INGRES ‘w'cgnﬁaomungﬁaﬁ‘ 4

GUPTA system catalog 18y GUPTA Lﬁmmztﬁﬂmdmvﬁumqun']
mynlugmiioysluineasummoussil faunsofandhtol&leomsld query
L GERum T eI Wau q‘?«'ﬁﬂhﬁqmauﬁﬁﬁa&tﬁuﬁu

n;ﬁi’aﬁ' 5 Comprehensive data sublanguage rule

ORACLE # ORACLE/SQL Sufumuiiiaraaansomangtaf 5
ORACLE ‘5egnﬁmwungiiaﬁ'

INGRES NINGRES/SQL %‘mﬂumm#ﬁmwmmsmwngﬁaﬁ' 5 39N
1% INGRES gnéfasmangliolf uanvmiu INGRES/QBF (uielaildmun)i
xﬂum‘s‘mﬁaﬁ'ﬁmwawwnﬁazmﬂamnngﬁaﬂ 5 1&ande

GUPTA & SQLTak %eﬁm‘:’nﬂaaua:ﬁm‘ixﬁufﬂﬁ'foﬁm”mmmsmungﬁa

e

ngfiefl 6 View Update rule

ORACLE w1 ORACLE 4 mursoiasvmsursn ully 3o surm
view 1
Toufinpativisiwioliiine
1. i view ﬁ'a%’w%ugm:ﬂmﬁ join operation, Set %38 distinct operation,
GROUP BY clause ¥38 group function row 1% view siwazlimmunsounin
uhly v3e suld '
2. # view gnzytuTeeil with check option row 1u view Huae lalayoril g
m7 unin wia ufluld
3. th view gm:qﬁutﬂﬂﬁ NOT NULL column (column f¥fasiidnianaitiu nul
1211&) A1 defaut clause 489 base table stlimunsaunsn row ¥leel#
view
4. t view grvirolenld expression 11w DECODE(deptno.10,'sales’,..) row sz
LlasnsngnursnvSouslulenld view 14

leemquifia ORACLE sunomugumaufitedm view Uigndiadl&loesy
Liloygral#imsuilwmansdimafingmantniiu ORACLE sanfemaguiinys
Sgréipwnangion 6 uiselmnsotiin
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INGRES ngmm?ﬂ‘u view 189 INGRES twinliliifio INGRES aelu!
mmaw. mmr‘ﬂm view fifl base table snnnm 1 table ua~1nauna\§ummﬁ
1 column 'n source 1N‘1§Lﬂuﬁa column name BIINAYTU column mﬁu set
function wTaitiu computation lumainmauklinm view seil with check option
Thuthmuguagth with check opton fiaglu column 1n system slalovgndli
m-sufﬂmaumnlmuu column Yiu m‘:ur‘ﬂm view 2 1dFuangrifideifioim
aansofinbzinlhnasesmaulnm view fuslmsmdauiumyuilowm
base table 3399 ussmsuninuIauklvfondaensoinldlenldiie sQL i
INGRES wv‘lnautymlnmfmh INGRES/QBFanfingmrsanam i INGRES
uﬂmauuﬂmungﬁan 6 uﬂ‘luaummﬂas.mamsﬁuiiauammmnmmuﬂu
ewgniiealumsufily days 1 view '1ﬁumqmmwu?ﬂmmmmummvm
Wi

GUPTA lunn¥w view Ba¥rassdiaeiian luml4hdle SELECT
INSERT UPDATE ust DELETE 10 column ¥en base table fiastiunadg
view myazulilerhn view Tiuasin8fidaia view Siua¥renn base table
MINENURE column veY view LiENI0RNINNIM function #3o expression
mendiaeed 16 lumsasunsmmToudladny view 'lé'&uéﬁﬁ'ﬁ:ﬁmgnﬂnaaau{m
with check option fiau Sawaaulén GUPTA Snmimsetidiotiusilamysel

]
ng‘ﬁan 7 Highdevel insert,update and delete

ORACLE fimmwsredifinssinmamungdioi|§itns ORACLE saL
PLUS,PL/SQL,ORACLE/SQL fluéiu

INGRES  #INGRES/SQL faifiumuiiemiaansomangliofl 7

GUPTA i SQLTak Aguuaiifmangtal

ng¥af 8 Physical data independence

ORACLE mviaimutiaysmemammn vioududmaRemuiadiime ey
e laues ORACLE Data Dictionary axlaifinanssmueia wotwiiad
uaemsFemiiin¥ua Hl4ice Sv¥ern ORACLE snnemsgmdiays gnéfacenn
nptio

INGRES s:uinsemsgmdioysusy INGRES mifiudiayen physical s
uzmaam'mfﬂmmwméﬂﬂmnﬁﬂmﬁ’uﬁa‘iﬁmﬁﬂLﬁuﬁaz‘:aua:msuh‘i'uuuﬂm
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Bmrsafiulaqaclifineio code win Tﬂsumnﬁé’lis’tfm‘l’a’m‘i@néﬂ'lﬁh
INGRES # physical data independence

GUPTA d&wm¥u GUPTA mnﬁuﬁaganw physical szugneaansnlusunsy
voul¥manfeuuinlagiolsifiumauawiiaiu GUPTA Teflnmmdinton

ng¥efl 9 Logical data independence

ORACLE 3:mnisam3ygwmiioysuas ORACLE a‘iﬁmau{ﬁmmgt’ia&tmv.
uaﬂwmmvm&‘ﬂﬁ'w ‘luamm*nulﬂ']meanmmﬁ'lmx&uuﬂmfmoai’wﬁa
yALEWIRN column TuererTauiumanlmitoudhensenunsafioutmsu e
uisaiiwiumssy column, drop mInew3a spit gl domlulisunmalu

sunReamIzmioyaras INGRES MIURMULIRY MTAN column Wioudiudms

aswmsmwu'lﬁuv‘luumamsumum‘ﬂi’twu'lmw wingfl&ou et 5
TN WAsimIaEs N lyiiRaen 3 enzwmsdntenosedl Hiamiion
dla¥ineimauilyTusunaalwmt HesionSunsdiimyully column tHumssa
column numsﬁwm‘lﬂﬂmnswmr‘.ﬂnm mamwmwwmnﬁwmm%’lim
spit 1T 2 TanTo drop ﬂwmummmmsmtnmua.uuamammmnmwu
Vifauathouriuau ussasfiosnt code usz compie Tusunsnlmi usstelsfima
(ENach INGRES Sonimdifeanglion 9

GUPTA mifenmuries mathn column vauiusmyathom sl
~elaifudalusunaaddl# i BanSumsnBesualashu umasy me drop
TN WIam3 spit I LWL AT En e RsEenIn
NBvh GUPTA fanimiintialt

ngﬁa# 10 Integrity independence
ORACLE ssougnil#iimsssyussiioimens qriloves data
integrity rules wéongmé'l&szﬂmm integrity constraint 'f\ufh& declarative
method ¥ONMITIYNLEMTL column vawwTN
integrity constraint i ORACLE auau oo lihine
1. NOT NULL dwfungifentu nul lu column
2. UNIQUE dwiungfiieiiudnlu unique column
3. PRIMARY KEY & w$ungfifienfiu primary identification values
(entity integrity)
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4. FOREIGN KEY fiangfifeniiu referencial integrity
5. CHECK é'm's'mgﬁu"maﬁu complex integrity rue

m3\¥ declarative integrity constraint sz la¥iaviimazulusunsuasl ¥
Wit SQL wintim _

dmTrintegrity constraint uanumiiasniiAe non-declarative integrity

sHiaw 32y lowl¥ database trigger Sfarmmidin stored procedures L4u

chiid fiu parent table etfuaz node i distributed database referencial
integrity az‘lﬁmuwngnfmﬁu’lﬂm‘lﬁ declarative integrity 1&aaim
database trigger ST non-declarative integrity

;N;;N declarative us: non-declarative integrity constraint ﬂ"nnmu
wENEBNIN uaﬂwmmvm:ﬂmmw q*uunmﬁ’lmmuuaﬂwﬂtﬂww N
(B4 integrity fﬂnnm-]ﬂwum ORACLE 3z mmmmﬂuwngmoﬂmﬁtm
ERCEp et integrity independence mungruan 10 4

INGRES mmmmnw.wunmw-]Lwa'lﬂumsmmmwnmawawa
ua‘lc‘a’[mmgmm‘nmmm nmmw.ﬂu database procedure (t3tmles DBA wia
L) udgniiusslu system catalog marsﬂﬁ’twufﬂsunmaz'lsnmum~1uﬁm
Lmumum'maanmwmnmm‘luuuunﬂa integrity gmnumeﬂuaarmnTﬂmmu
Suihilumanniaf 10 uariel INGRES 321218 provide integrity lapnl¥ (He
entity integrity UR referential integrity) &l4v3a DBA a:fasfnine

GUPTA Alimanemitiennimiinludios

ng¥efl 1 Distribution independence

ORACLE snnffemygmudioyn ORACLE fnnmdRerangialfineslu
maMsmLaLwRAu e ol laouanlvintioysgnifuagilminueaslalu
mmmuuvumsfumaua'lﬂ?joﬂaummmm'smau -)fmm‘luuma
usUwdniunneld

INGRES 1u1~umﬂmﬁ'mvanaﬂm INGRES ‘1m'xﬁaua=ammﬂmuma
Tordhe ool s diugae nnamﬂﬂ" ﬂmmetﬂmoawﬂmvuu Tmumuﬁl-ﬁatm
aeliiooutlunTa comple 1nu|.azr-mmwu distribution independence mungiia'n
1

GUPTA Rlinsnimieguiadiluiai
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ngdiaf 12 Nonsubversion rule

ORACLE iilavvin integrity mzu‘l’imamnmmmumwnnﬁawmﬁaua
luss uu'l&immnm‘lm{ﬂm lmﬂsmua'lﬂlumsmeiianmmmw ORACLE
nnma\}mun{ﬁiau

INGRES ilovan mtegnty 1u system catalog azawnIomugIANgN
siavwavsnlfnaanaSaaigniiawnaing

GUPTA lumsavoanau integrity 109 GUPTA ssnszinufiafl #5udnita
check database :.muua\ﬂummmmmmmunnmwmﬁaua‘lﬁmaﬂnmwasﬂ
1 GuPTA 'luuﬂmaumﬁav.
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6.2 npy 16 florasmIssnuinniiamyzmiiayases Codd

E.F.codd tmnvmimeimissuug mdioysi et i 3ndnatng 16 dalu
(% - o ¢ad o -~ -
mysanuuussLRemsgwliaym deiamuidaleein Luusarsfemmas fuss
refational mode! Aaudnyzyudiug huasszainSemsmdioysdou ngii
-t - o X .
fafinwaedninnaneiietv ludmms implementation (panuLusza¥19l T
1 oy v & 1Y o [ Y a o o ¢a
Umamaaams)  avuung 16 18709MIBBNULLLITIAAM I U IDYRI BT NWUET
% « o9&
snamtetaziu ludmums implementation swralihit

ng¥afit. Non-violation of any Fundamental Law of Mathematics
(Lpsiensdindaubviungmendaans)

Codd farihmmnmsinemtassanfamygmdaysidefnufussmn
Al rctouihimenbzummen refational 1 mur SQL hiéu Taiensiia
ubisfungmendinenan’ TRNLARTIITINNMIARLT dzewein AND Siae
wuéwm:iﬁs:uu‘ﬁﬂmsgmﬁagaLﬁqﬁnﬁuﬂuﬁammﬂﬂﬁﬁwmmanﬁamm
Yolime mydndouludh where Y and X wfmnnfinSundiumiiays Queryt
fi3ouly where Y AND X ussmtumiioys Query2 fi3only where X AND
Y ubatinaelunLiioniudoanin ¥ niaubungmasiuf §vasndnanand

SloRTIHRMINAREY Wrhh INGRES, ORACLE ua: GUPTA
Sonmiitaiiiasn  waflévnmanessu query Taeidowly Where fitnains
ud I 8nsnaidEig a:1H response time NN

n{ﬁl'af'l 2 Under-the-covers Representation and Access
(rseamygudoymasimihisamaReiumsSafuussmadhieli
URTEALR)

Codd fin é@#t?‘m‘n‘ﬁmsLﬁﬁﬁeﬁaa‘mn&uﬁ'\ﬂa&"nazLﬂu’ﬁm‘nﬁu'fnm
ﬂmgauaz‘:‘ﬁmsLii’)ﬁoﬁagmz&uémﬂunﬁﬁ#nm nnremIzmiingg Toeh Bl
Ldmiudioetuy iulunsdl query ALK resuit inlaufiuud 1435 query uas’t
mudondumensnaiumTatld response time 19Efu

diswnInieem ARy - INGRES ORACLE usy GUPTA

Tunsdi query P resut eniles query wins JOIN uszuiy
SUBQUERY %
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- Tuarmsfilt {4 tReenidintiv query Wdnfuudl#58ms JOIN s
M3 SUBQUERY uul-ﬁ’nafnh s I fiuannud
- amadil lE 2 use 3 om
Jloneray query Tesl#38ms JOIN sl #fomssanarsdenniita
ooy query Tool#3ims SUBQUERY Sunshazasiamlummszinansasiiin
Turnrimmzafld FoiuSequl¥h INGRES ,GUPTA un: ORACLE 3l
qmauﬁﬁﬁaﬁ
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_ svmﬁmmsﬂumgﬂmﬁaouﬂmmmmnwmnm Performance
U index URY mumﬂmwmrm Semantic L1y Primary key,foreign key yay
mtunrmmmtg'mﬁaua'luna\mamﬂqawnmmammngﬁauﬂa LT WDy
MININDE primary key Nlumiiovain _unique index WAEN TsuRemI M
Yoymnesanfifianmiitioiaesnninaniuac |4 primary integrity 1Thsnfmua
primary key unu
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INGRES

foh INGRES fipauaiindion el #iedneiotelumsfimme PRIMARY
KEY vosa¥nmsnedmmaats index tufitaelff response time lums
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ORACLE

fl¥1 ORACLE figmumiliftioni lael4 * PRIMARY KEY INTEGRITY
CONSTRAINT " d&wms7 8% index SufirelH response time lumarm
Grouping Feature‘lﬁ?n:m

GUPTA

floh GUPTA fieoucndiiftiaiToeld énila PRIMARY KEY(column-name) u
YT 9mITN AUMIE¥ index Hufitael¥ response time Tummh Grouping
Feature'lﬁﬁ%u

ngi'a# 4 Concurrency Independence
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2.lable level
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1&un

1. Data locks
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3. Distributed locks
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Codd ném1¥h mate index Siumaeann domain issusnydiflss
mﬁmm's5_'miiaQa'luﬁamﬂﬁjﬁumﬂqmauﬁﬁmmgﬁa&ﬁaﬁmﬁmfw index
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ng¥af 8 Database Statistics
(maunReamIgmdioyatiavitinyaneatifmasg mtioys)
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INGRES
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5 Histogram data ugm distribution
ORACLE
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1.rue-based approach Warsamn iU lummdhi
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GUPTA
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nnten 9 Interrogation of Statistics
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o N - K
catalog vaessuuld

J - J .Y w 3 [ 8
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ngiia# 10 Changing Storage Representation and Access Options -
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yale)
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{oRmsaminmanemudamerite INGRES ,ORACLE uae
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INGRES # structure storage 4 Winia heap isam hash B-tree
ORACLE i structure storage 3 uinfia cluster hash B™*“-tree

-
ngfian 11 Automatic Protecttion In case of malfunctions
b\ >
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el U transaction MadiovENENIzML)
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INGRES Ww3ei1i check point (ic)
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mInedauszuLIaMIzWiiayauLLTIatula
8.1 minadgaulssangnwyae DBMS
b % AJ e 2’- [ Y, a oA [ Y] J
1, uaganmm’l?‘ﬂumimaauuLﬂuuagasmmmmaamnnmaqﬂ aalums
NAFOLR L HT 2 myeuas aFAE AL column [ e
3 .
aIwn 1

LN

p_status_cd p_ad_yri p_call_no

P_OCCoss_No p_publsh_pic| p_be_yr

o ae & -
I 1 S5UM record Yvuaminanldmesay 22275 record

P
AVIWIN 2
Z N

p_cal_no | fitle | P_publisher | p length D_GDOQG_NJ p_lang | author_name

J -l o 3 J '
’ TN 2 YU record mnummu’ﬂ‘?fmaau 12901 record
2. @ distinct values uaudas column lumsnatdiudeil
)

author_surname

Table print_lib

column distinct value
p_access_no 22275
p_status_cd 1
p_publish_pic 1559
p_be_yr 60
p_ad_yr g3
p_cal_no 12901

Table p_call_lib

column distinct value
p_cal_no 12901
title 11215
p_length 3t
p_apage_no 1087
p_lang 13
author_name 5084
author_surname 6449
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3. lummemaLiiussumsSeussans rwaandiu 3 dwRvsania
1) M3 LOOK UP  auzitums sean msw‘lugﬂuunﬁwq %\muu scan
gfn’a oM mI0 uae scan winfidaula
2) M7 INSERT  suiums insert diayn
3) m3 UPDATE qvtx’]umsmaaumsur‘ﬂwauaua:nwawanaaan
mnmﬂﬂswmsmaamzmﬂvLﬂulumswmsmns.ﬂums lock 'lu‘lﬂmnnm
4. Iwumaummﬂaam s Sududaums create mﬂomamumv copy waua
VoI 1 ke 2 a\ﬂUuavﬂuaﬂmsmﬁumnmu query Lwanﬂaamnmum
UseAnd mwludhuehe e
5. lumsnerauiiuasneRBULLLTIRUR 1 active user uf 3 active user
Ny GUPTA fiaansam resource mmaau'lc’a’mnqmd 2 active user)l.'ﬂa
1umInesau concurrency

"Query uss I3z lumsnaday
1. ‘Subquery
lszaediiiunsld Subquery Fumnsrernsodn sonuiRenasey
WisdrEmwansssunfemsswdiayalumsviiookup M3y records Smiuanne
M3 subquery 1umsiRNiAM records ﬁtﬁmﬁaﬂﬁmn-ﬁu sruuiemIgmiie
yeazfnelamsnannnd 1 FOURONHRYDY subquery unzEu
Query - -SELECT title, author_name, author_surname
FROM p_cal lb
WHERE p_cal_no NOT LIKE 'QA%'
AND author_name IN (
SELECT author_name
FROM p_call b
WHERE p_call_no IN (
SELECT p_call_no
FROM p_cal_ib
WHERE  p_cal_no LIKE ‘QA%'

)

}
AND author_surname in (
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SELECT author_surname
FROM p_call_lib
WHERE p_call_no LIKE 'QA%'

}
ORDER BY title;
query umuam title author_name uay author_surname mmumw
Folumnn QA% Tumivdoas Tlumneduthe
2. Semijoin (Join u&z Subquery)
Semijoin fia query nwau'lﬂaulumﬁwuoum'lﬂ output afEnmIw
witalowld query Wy jom URe subquery
wlszasfiRanaany response time 189 query MlHAEWARWloY
query vy JOIN ussuwu SUBQUERY
Query_join =
SELECT title
FROM p_call_lib,print_lib
WHERE p_call lib.p_call_no = print_lib.p_call_no
AND p_call_no LIKE 'QA%";
Sartildn query qﬂﬁﬁa
- msudaFlu column "title” anmsw p_call lib Teeiidoulefa
1#fifnuas column "p_call_no” ¥nemane p_call_ib 1y i column
p call_no" 1293 print_lib Tasiawne record nmlu column "p_call_no" Hf
Tuduuines QALY QA 766 D45 QA 73 B087 1Thidu  FauThumsl#58ms

JOIN $evIW 2 M3
Query_sub :-
SELECT title
FROM p_cal b
WHERE p_call_no =
( SELECT p_call_no
FROM print_lib
WHERE p_call_no LIKE ‘QA%);
FansRléann query qﬂ&ﬁa
- MILAAMU column "title” s Ne39 p_call_ib Teesidoulvdia



~-144-

13iidas column "p_call_no" wownI™N p_call_ib imfiuduas column
"p call_no" w2y print_lib Toeisiwae record nﬂ'ﬂ.u column "p_call_no" #f
Tududhuiney ‘QA' U QA 766 D45 QA 73 B087 (b dwiumsld
Saulalenl¥ SUBQUERY
3. Built_in function
1. aﬂmvawﬂumsmaauﬁa dumineranlssnsnwluiFasmmnlszng
we function Mendiaenams Feasiumsrmenaummeis FULLTEUA integer uae
M3 sequential search \hwufmntoelhy
Query 1- SELECT MAX(p_ad_yr)
FROM  print_lib;
query &aztﬁumsmﬁmﬁoﬁatéu’lmﬁnﬁwﬁoqwﬁamwﬁn maximum 289
p_ad_yr 303N print_lib
2. yobzaedlumInenauia HumamesantssdrsmwluTaimtisas
wa function m\)ﬂrﬁﬂmaﬂfﬁnuuu-?ﬁ:Lﬁunmmm‘:umwmmsﬁwmmd'\
integer uaEMT sequential scan iRt
Query 2-  SELECT SUM(p_ad_yr)
FROM print_lib;
query uz'i:Lﬁummﬂﬂaumsmﬁwaﬂuﬁo column 1eel# column p_ad_yr
1 column namay
4. Grouping Feature
jﬂﬂszaoﬁtdamaauqmauﬁﬁ Grouping Feature $ei3aulumsil
index uazM1als index
Query -
{ CREAT INDEX point_author
ON p_call_lib.author_name }
( lunseinmesouloefionlafios index )

SELECT author_name COUNT{(")
FROM p_call_lib
GROUP BY author name;
Saahldan query muﬂa AMTUESIAN U column ! author name"uay
"IIMMUMIIEE VDY author_name uu INNTN p_call_lib
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5. Syntax-Independent
WiszadlumInasaudis tﬁumsnﬂaanﬂmaum‘lums query 1RO
mauhﬂu WHERE clause a~uuaa~1mnnm1‘ﬁ'1ﬂmnnw query nalal Adeidiu
NINARDLGN DBMS { query optimization fas mnmﬂumsLaamaum\mmnaﬂ
1ums access Taolaiaulsludnduuasms query winlal usr query
optimizer azyM3uRY query lmﬂag'lugmtunnmozﬂuuunuouﬁoﬂauﬁwmi
query w3aly
Query 1=  SELECT *
FROM  print_lib
WHERE p_ad_yr = 1985
AND p_publish_ple LIKE 'LONDON':
uae
Query 2:-  SELECT *
FROM print_ib
WHERE p_publish_plc LIKE 'LONDON'
AND p_ad yr = 1985;
query &'-zztf}umfma"zﬁnﬁoﬁméulﬂﬁwﬁﬁnﬁﬁ LONDON 1uil 1985
Tow '
- query 9 1 aswmtiafatomeiiniluil 1985 NaULNARERNTHWEN
walemandn LONDON '
- query 7 2 sewmiladoromaiinntly LONDON fiauuidoswansmn
dohusalemniludl 1085
6. Subquery with test for Existence
1. ’-wnhvmﬁ Humam subquery with test for existence Lwam'mﬂaau
speed lums look up vavszinSemszmliayaleedmiumsld exists umimsld
ot IN Tu subquery lu¥iaflu¥ruasTumavin subquery 1ael¥ 2 msredo

Query -
SELECT DISTINCT title, author_name
FROM p_cal b
WHERE EXISTS (
SELECT *
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FROM print_lib
WHERE p_ad_yr > 1980
)
ORDER BY ftitle;
query Tiazudn Fowieds, fa;:ql’us'mé*m%’unﬁoﬁaﬁumﬂﬁoﬂ f.¢. 1980
2. Qﬂﬂ‘szaeﬁ‘ dumath subquery with test for existence (ruldtINLtD
fududidums lookup ThitavniaTaudnelErsoaniudaine oy
Lﬁau'lﬂﬂut’i’ﬂﬂﬁwunéu records 1@ ﬁﬁqmauﬁﬁmuLéau‘lw#ﬁwmﬁumﬂ%
NOT EXIST
Query -
SELECT title, author_name, author surname
FROM p_cal_lib
WHERE EXISTS (
¢ SELECT *
FROM print_lib
WHERE p_cal_no LIKE 'POM'
)
ORDER BY title; ¢
query &a:uam‘?am‘ieﬁaua:x‘@‘aéxwﬁoﬁm‘fwﬁoﬁaﬁﬁ p_cal_no (Iu
'‘POM"
7. Create view usz scan fiaysan view
- Create view
Query:- CREATE VIEW recent AS
SELECT *
FROM print_lib;
msa¥1 view iiluarnannsnatnmitas DBMS s umsatte image
MINTHINTY view Yﬂﬁ’ﬂ:‘ﬁlﬁﬂ’lﬂﬁ#ﬁﬂéﬁ?ﬁ
suffunsade view #i simple #qﬂ 18 join sswinvemaiia
vniamedaulidiasmsfaelFiamlums join snfiansenufiums create view &
query HiasiThimasthe view 1IN print_ib Twan
- Scan Haysninmaaianioufisuiy view
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ywibzreflumimereufio  (umsmereuguiaaiiilums query Fum
?‘ﬁmwnms scan MNMIWITIRLANNINMT scan 1N view atholsdelums
nemarazldmy scan unlifidaulalag taennligiasmsifanansann
Joulalu query uuua.ﬂnmﬁ"lﬁaanmm" BT enaiunsalal el
LWL view tﬂumsaﬁoﬂunﬁ*ﬂul'ﬁm'mmagqmmuaums copy MW
Query-  SELECT *
FROM  print_lib;
nae
SELECT *
FROM recent;
query uz'-zztflums scan dwﬁmuaaammmn fNIN print_kb
8. Concurrency Control ‘
Wseof M"amaauqmauﬁﬁ Concurrency Control Liloimsuily
Queryf -
UPDATE print_lib
SET  p_publish _plc = ‘DK
WHERE p_access_no LIKE 'QA%";
Fanah I#n query qﬂuzﬁa
- msufiluslu column "p_publish_ple* 18sidnirniy ‘DK
1w record fi flu column "p_access. no” fiutuEuines 'QA'
(34 QA 766 D45, QA 73 B087 1fiudiu
Query2 -
UPDATE print_lib
SET  p_publish_plc = ‘DK
WHERE p_access_no LIKE 'QC%"
Sarafildann query qﬂ\"fﬁa
- maufiladnlu column "p_publish_ple” 1#fdumniu DK
1wz record i flu column “p_access_no" Stntnudiuines 'QC
 1iu QC 2340 D45 , QC 7583 K7 1iudu
9. Delete
'-mﬂs*aeﬂumsmaauﬁa Lf]umsmaanﬁéoﬂs:nﬁumtmaaﬂﬂﬁ'ﬂﬁ
lock N DBMS iim7 lock 7zéule
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M3 delete yatiaya
Queryt:- DELETE FROM print_lib
WHERE p_call_no LIKE 'QA%"
Query?2:- DELETE FROM print_lib
WHERE p_call_no LIKE 'QC%";
Query3:- DELETE FROM print_lib
WHERE p_call_no LIKE 'TK%",
Lﬁummﬁauﬁ';,'mﬂszLﬁummmaau'lﬂ?'mw lock 1 DBMS im7 lock
seiulalasunmmeaysion

- vedaufiay active user lewld query fhediugin delete Souly
fi p_callno = 'QA%' win 'QC%' Win TKe%' fiar query ﬂ'lﬂnmtﬁuamds
Aums delete udinz query ﬂm'ltﬁ'mmﬂmawsmtmuu W umwsw\mtmnn
delete luuun delete m'ln'lﬁmw:m‘lmnmnﬂmﬂmaau‘lﬁmn)

- oy 2 active user lonli delete MIN mmnuﬂa print_kb 1
actlve user 711 3 delete Tanl¥ query f 1 use active user 'n 2 3% query
'n 2 uﬂzwmsmqwm')mmﬁ'nums lock Te61R

- nedey 3 active user 1ol delete M3 f.ﬁmﬁuﬁa print_ib loe
active user 711 3¢ delete Togl ¥ query f 1 uns active user 71 2 3 ¢ query
fi2 uae active user 1 3 et query i 3 ua~wmm’r~mnmﬁ"lmwms lock
seula
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82 minedaau ORACLE
Tuammwuosaaiinmaneaausstissnay | u8o
- ORACLE version 5. w11 Single-host
- 1u1ATae NIXDROF TARGON model 5 & RAM 8 M.
- CPU w83 Motorola 68030
- 31 dumb terminal 1ty PC
Fotunaulumaneaoy performance ¥89 ORACLE siuszidsuiunausor
1. mesFngmiioym
vnl&lesmsl#d "CREATE DATABASE "
SQL>CREATE DATABASE test

2. maa¥wmiwseywdioysivey
&390 “print_iib" 98 column fnany Sl
- p_access_no CHAR(15)
- p_status_cd CHAR(2)
- p_publish_plc ~ CHAR(70)

- p_be_yr INT4
- p_ad_yr INT4
- p_cal_no CHAR(21)
Usems N "p_cal_lib"
~ .p_cal no CHAR(21)
- title CHAR(60)
- p_publish CHAR(4)
- p_length CHAR(6)
- p_apage_no CHAR(70)
- p_lang CHAR(8)

> - author_name CHAR(20)
- author_surname  CHAR(30)

Teul#é¥s SQL>CREATE TABLE print_kb

(
p_access_no CHAR(15)
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p_status_cd CHAR(2)
p_publish_ple ~ CHAR(70)

p_be_yr INT4
p_ad_yr INT4
p_call_no CHAR(21)
)
i
3 m3latioyasaluemang

Teemmiizmlisunan Embedded QL Tesld PRO * € 1 complier
Fonatnevay program mild data aelusyng p_cal_lb aufudedalasi
[*** EXAMPLE OF LOAD TEXT FILE TO TABLE IN DATABASE
am—"
#linclude <stdio.h>
#include <string.hs
#include <timeh>
EXEC SQL BEGIN DECLARE SECTION;
var char p_cal_no[2);
var char titie[60];
var char p_publish{70];
var char p_length{4];
var char p_apage_no[6];
var char p_lang[8],
var char author_name[20};
var char author_surname[30);
var char uid[20];
var char pwd[20};
- EXEC SQL END SECTION,;
EXEC SQL INCLUDE SQLCA;
main()
{
FILE *fp;
char txt[59];
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int i=0;

strepy (ud.arr,"pom");

uidlen = strien{uld.arr);

strcpy (pwd.arr,"pom"};

pwdlen=strien(pwd.arr);

EXEC SQL WHENEVER SQLERR GOTO errt,

EXEC SQL CONNECT:uid IDENTIFIED BY:pwd;

printf{("CONNECTED TO ORACLE AS USER 2%s \n"ud.arr);

if{{fp=fopen("datal.doc”,"r"))==NULL)

{
printf("FILE CANNOT BE OPENED \n");
exit(0);

}

fgets(txt, fp);

do

{
strncpy(p_call_no.arr,txt,15);
strncpy(title arr, &txt[16],60);
strnepy(p_length.arr &txt[77].4);
strnepy(p_apage_no.arr,&txt[82],6);
strnepy(p_publish.arr &txt[89],70);
strncpy(p_lang.arr,&ixt[160],8);
strncpy(author_name.arr,&txt[160],20);
strncpy(author_surname.arr,&txt[183},30);
p_cal_nolen = strlen{p_cal_no.arr);
title Jen = strien(title arr);
p_lengthlen = strien(p_fength.arr);

_apage_nolen = strien(p_apage_no.arr);

p_publishien = strien{p_publish.arr); |
p_langlen = strien(p_lang.arr);
author_namelen = strienfauthor_name.arr);
author_surnamelen = strien(author_surname arr);
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EXEC SQL INSERT INTO P_CALL_LIB
(P_CALL_NO,TITLE,P_PUBLISH,
P_LENGTH,P_APAGE_NO,P_LANG,
AUTHOR_NAME,AUTHOR_SURNAME)
VALUES(:;p_call_no,title,:;p_publish,:;p_length,;p_apage no,
p_lang,:author_name,author_surname);
EXEC SQL COMMIT WORK;
i++;
tgets(ixt, fp);
} whie (Heof(fp));
fclose(fp);
EXEC SQL WHENEVER SQLERR CONTINUE;
EXEC SQL COMMIT WORK RELEASE:
exit(1);
printf("\n %70s" sqlca.sqlerrm.sgirrme);
EXEC SQL ROLLBACK WORK RELEASE;
exit(1);
}
4. mIym query
415w query  SQL prompt 11y
SQL>select * from p_cal_lib;
4.2 3 query & fle %‘oﬁmﬁmuar;m SQL usniun Tu memda
v 13 query a9y file “testjoinsql” use Su Tee
SQL>@testjoin
5.MININUDN query
Tosms set time on T‘\' SQL prompt use set term off lﬂa\lﬂﬁﬁmsuﬂm
uaaamﬁﬂatﬁlalﬁmwﬁaanmgnﬁm



1. Subquery

Query - SELECT title, author_name, author_surname
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8.3 Query uss wamIinaaavnsy ORACLE

3 ¥u

FROM p_call_ib )
WHERE p_cal_no NOT LIKE 'QA%'
AND author_name IN (
SELECT author_name
FROM p_call b
WHERE p_call_no in (
SELECT p_cli_no
FROM p_cal_lib

WHERE

)
}

AND author_surname in (

SELECT author_surname

FROM p_cal_lib
WHERE p_call_no LIKE 'QA%'

ORDER BY title;
HAMINARDL

)

p_cal_pno LIKE '‘QA%'

o

1 2 3
ociive
acfive | active | active | aclive | aclive | active
user 1 user 1 |user2 |user 1| user 2| user 8
fime (sec.) 259 434 451 758 707 675

- ¢
’Jm's‘\muaza;ﬂnsmsmaau

J z -l 1
tHaewn query Hiums lookup myelesimsBiummnmnn 1 sau
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ozl subquery lock mode luensaiiu Sdock mode mavhauwyan
. . _ - o4
fiunsn g active user M CPU time $ioegn share 914 response time figatiu

2. JOIN and SUBQUERY
Query_join -
SELECT title
FROM p_call_lib,print_lib
WHERE p_call_lib.p_call_no = print_lib.p_call_no
AND p_call_no LIKE '‘QA%";
Query_sub -
SELECT title
FROM p_cal_lib
WHERE p_call_ no = ,
( SELECT p_call_no
FROM print_lib
WHERE p_call_no LIKE 'QA%";

of
HEINMINGRADU
o{ ! 2 3
oclive oclve oclive ‘
user | wer 1 usar 2 ﬁ"? ﬂ“? 53“3 '
ab | jon sb| Joh|ab Join sb sb
) quary qey T jquey qey.| " aey | ey |
fme (sec) 72 72 | 180 | 269 | 160 | 284 280 | 381 (288 | 431 | 288 | 4%0

P 4
AesinamInaRay
Jd -l -l s
- WusnmsRdg FiRsonuideniiu
] -
\Renaday query_join leat#5Ems JOIN 1 umussinsuayssanm 72 uqfi
-
\loneaay query_sub leel¥38ms SUBQUERY 1 #iimuiszanansylszanm 72
i Foiuldiuhiu Goiuluamae il ke lunsdiquery (Ral¥
& € o o 1 4
1unintideniuudldiBms JOIN uar35ms SUBQUERY sunléiisiissanans
Vgt
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oo
- luanmsnigld 2 use 3 ou

d , e . d
\Hoveu query_join 1eeld35ms JOIN azldisiszananssnnninilonesey

4 S 4
query_sub leel#38ms SUBQUERY Sonasnazaaiaisn lummiseananmasiiain

asﬂnam*smaau

- MNnanuaIMIaaNLLUY DBMS 1ae Codd viulunsdl query ratng

muaunuum‘lmﬁ query uarTEmuani¥umaf dofiu maeld response time

et ORACLE TNNQtuaum&mu
3. Built_in function
SELECT MAX(p_ad_yr)
FROM _ print_lib;

Query1:-

HIMINaday

& — 2 3
active | — :
aclive | active | aoctive | active | active | active
user 1 | user 1 | user 2 | user 1 | user 2 | user 3
time (goc.) 29 - 85 35 38 38 38
Query2:-  SELECT SUM(p_ad_yr)
FROM  print_lib;
HanInedauy
°L 1 2 3
activ
‘ e ( aclive | active | active | active activ
| user 1| user 1 | user 2 | user 1 user 2 ueerg
L'Hme (sec.) 31 33 33 47 47 47

- ¢
AATWHNIMINATDY URS ﬁ?ﬂNﬂﬂ'ﬂﬂﬂﬂﬂU
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lafivens active user Jutiu LmlUMTTRNAMR table FRstRxTum
¥ouszmlumsdnae 2 wunilineusnnin uddwirluuSeu oy
INGRES ulaswurinsa? 18 INGRES szAaudhedninann
4. Grouping Feature
Query -
(lumtﬁﬁmaanfmﬁtéau'lﬂﬁaﬁ index)
{ CREAT INDEX point_author
ON p_call_lib.author_name }

SELECT author_name COUNT(")
FROM p_cal_lb
GROUP BY author_name;

na?'lmvmaau
‘4 \ 2 3
ache acihw ochw oclhve
er 1 et 1 s 2 wer 1 m m
no | Index whh no | Index whh no | Index Weh no | Ihdex
] o e B A
moGec) 63 | 40 |88 (60 |8 [& |12 (7 |12 |0 |16 |8

AIRRSATLUNRMINARDL
]
) -’1 vl 1 s 2
TNNEMINATOUWLI LIS ML LUMTUTSINR query (UNSUNA index 7l
J . J
# column "author_name” Haunh Ll lumnibzang query nIdiA
- Sy ol
134 index %117 column “author_name" '
. d v g
- aufuldn Slaneaoy query Wlnamasgld 2,3 aunn Ll lums
vszoa query aldfimnnn manesau query Wluarmsléauidn
5. Syntax-Independent
Query1:- SELECT *
FROM print_lib
WHERE p_ad_yr = 1985




AND p_publish_pic LIKE 'LONDON;
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HRMINeAJaU
number ol ] 2 3
acttve
active | aclive | active | aclive | aclive | aclive
user 1| user 1| user2 |user 1| user2| user3
ime ec.) 36 42 40 0 61 64
Query?2- SELECT *
FROM print_lib
WHERE p_publish_ple LIKE 'LONDON'
AND p_ad_yr = 1985;
HRNINAEDY ¢
Y =ty 2 3
active
aclive | active | acfive | active | active | aclive
user 1 juser 1 | user 2 {user 1 | user2 | user 3
fime (sec) 30 31 31 39 42 4

- ¢
UATIWHRRNTITNATOLU ﬁ:ﬁ?ﬂﬁamﬁ'nﬂﬁﬂu

U 1] U 4 z N
ERUANTIIUIUTDY active user 13N LREWLDHEAINYDIIE R RN TU ALY
L J . ] o
viu e davinl¥anansoagulétin ORACLE weqmianiialudhu syntax-

N - o & J ol [ ] 4

independent wanefivdduuaadaululu query fnaramst query usavh
N y

query optimizer 389 ORACLE Yrwrfimednuitl&lsimenysal

6. Subquery with test for existence

Query1 -

SELECT DISTINCT title, author_name
FROM p_cal_lb

WHERE EXISTS (
SELECT *
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FROM  print_lib
WHERE p_ad_yr > 1980
)

ORDER BY Hitle;

Query?2 - (Subquery with test for existence Tmnaaanmtﬂm%iw)
SELECT title, author_name, author_surname
FROM p_cal_lb

'WHERE EXISTS (
SELECT *
FROM print_lb
WHERE p_cal_no LIKE 'POM'

)
ORDER BY title;

t

Query3 - (Subquery with test for not existence latrmaansnuthign

™)
SELECT title, author_name, author_surname
FROM p_call_iib
WHERE NOT EXISTS ( .
SELECT *
FROM print_lib
WHERE p_call_no NOT LKKE 'POM
)
ORDER BY fitle;
H3MINadau
Queryi -
nurnbsr of 1 2 3
active
active | active | active | active | active | active
user 1 | user 1 | user 2 | user 1 | user 2 | user 3
fime (sec.) 142 242 251 364 448 447
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user 1 | user 1 | user 2 | user 1 | user 2 | user 3
tme (sec.) 139 | 202 185 283 288 287

Query3:-
&/ — 2 3
active
active | active | active | aclive | aclive | active
user 1 | user 1 | user2 (user 1| user2 | user 3
time (sec.) 388 43 4 66 68 7

AeTEURE qjUsnIINadaL
MIMedoY query qﬂuzaanuuu%mﬂamaaums lookup mrnlasld
ﬂqﬁ‘?f'u exists uazﬁoﬁ%}u not exists 'gelock-mode Tumssiaiiu sdock 3w
MIneRBILBraE Wi zad query S3muU row faann response time azﬁoge
uazariunn e mlEieddu not exists acld response time AT L#
Wit exists an(lu query Wiiufaemnaldin ORACLE 1¥madhmuins
index Tuworiiu not exists wael¥maumuny scan Tusadiu exists LA
nu INGRES
fojann [fesponse time vay INGRES hmn-] query am'm'rmae
ORACLE mnmun’]mw'nv INGRES use ORACLE nmmmaauw. run amm
Auaer platform fulen INGRES 1% platform nuﬂ'sza'msquon’n
7. Create view uat scan fiayssn view
i. Create view
Query:- CREATE VIEW recent AS
SELECT *
FROM print_lib;
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HeMINadaLU

mmerq{l 9 8

aoctive

active | active | aclive | aclive | aclive | active
user 1 | user 1 | user2 {user 1 | user 2| user 3

fime (sec.) 2 2 3 s 4 4

SiaTeiamINeday
\invnnms create view Tl amnetuins3e Sotusowuis i
14#lums create Satfomnnilaifiouiiu query wuuau
2. Scan Hiayann table 339 WTBuABLAY view
Query ™1n table 339 - SELECT *
FROM  print_iib;
HRMTNARL

omber of 1 2 3

active v
active | oclive | active | active | active | aclive
user 1 | user 1 {user2 juser 1| user?2 /| uwer3

fime (sec.) 168 334 330 500 606 505

Query 31N view - SELECT *
" FROM recent;
WaMInedau

acfive | aclive | active | active | active | active
user 1 user 1| user 2 | user 1| user 2 | user 3

time (sec.) 169 331 332 512 514 520
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SATILHRMINAREY Ue FJUNAMINARDY
LalEninms scan table 339U scan ¥ view suiiiu active
user (mmewlnEL AL BN view Tid¥ieiin simple uazinilaufiu table
'ﬁmnmzmﬂwhﬂatﬁu active.user 1Az hfiaauansnainles table 7
W& view Suazldinmlums scan snnmh table s3vadnausissaiiavnniu
query HliEmslddaululaquihlufewssdal iineuameefoul
8. Update
Queryi =-
UPDATE print_lib
SET  p_publish_plc = 'DK!
WHERE p_access_no LIKE '‘QA%;
Query?2 :-
UPDATE print_lib
SET  p_publish_plc = DK/
WHERE p_access_no LIKE '‘QC%,

HRNINAN DU
number o] )| 2 3
aciive
aclive | active | active | active | aclive | aclive
user 1 | user 1 | user 2 | user 1| user 2 { user 8
fime (sec.) 4 121 78 241 208 127
SATIHEMINARDY

- sudul¥inilenesay query uz'luam'):;ﬁ%’ 2 ﬂu&mﬁaﬁﬂ%ﬂundqﬁ'\ms
uf’ﬂvﬁazsm‘:'u Q’li’ﬁnﬂuﬁ‘laimmmurﬂmﬁaga‘l&ﬁu‘lc’a’mnnaﬁe
- ey query! TesiifldiReenuidinl asznm 43 Junh
- winmeaoy query? ToefEldud 2 Womuiszanas 78 Junfiuss
neday queryl Tﬂuﬁ;ﬁ%’ﬂuﬁ' 1 Sobipoliom 43 Swafh udv”
Vaiign locks lmmmzfleunt 2 uilafolfiamaon 78+43=12funfi
gyUnsmInasay
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- dleRvanoailFlumadszog query wuhluanmzuuy Mutiuser
nemfingldfnnni 1 ﬂuuazcﬁ%’méw&uuﬁ'hlﬁéagalumsmﬁu‘:ﬁu Tusaim
Wwenmwiniiudasi! Concurrency Control €9 ORACLE 1#n3z1mumy locks lew
wsein &l uumed Transaction 1@ Transaction nuou?ﬂwaua‘lmm Y
Transaction mﬂﬂmmmmlwauammuu‘léﬂmmummmnml&mumﬂu
read w32 write AsNNIUNM Transaction mtr‘ﬂma;‘gﬂuuﬁz commit u&

9. Delete
M3 delete gatiaym
Query1:- DELETE FROM print_lib
WHERE p_call_no LIKE 'QA%";
Query2:-  DELETE FROM print_lib
WHERE p_cal_no LIKE 'QC%";
Query3:-  DELETE FROM print_lib
WHERE p_call_no LIKE TK%";
HeMINAdaL

user 1 juser 1 |user 1| user1 | user2 | user 1 | user 2 user 3

delete | delele | delste | delste | delete | delete | delete | delete

fime (sec.) % 74 124 108 76 124 | 288 . 205

AATIINAMIMAFDY
'-mmtmaau?ﬂﬁ 2 active user uszl¥ active user 71 1 mnauué'm'm
¥ active user 7 2 Tfiaqfiu % mwmmnuavmmwwmw active user 7
1 arldiranaaiawE e active user n 2 wIatiiiu 3 active user My
1% active user 7 1 aeldvnrousmading active user 7 2 uae active user 7 3
aldrmiiuaugaiie
égﬂuammmaau
awnuamvnﬁaanﬁﬂﬁmmma;ﬂ‘lﬁv’ﬂums access MIMALINU
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wiaNiuInMEE g user Yy Fufiums delete uih ORACLE agvinms lock 326y
table 10 ¥Lil% access w’s’anﬁuﬂawq user laeaz lock table 1% user ?ﬂﬁ

1 L] <2 J . ]
dhlureuldnaiassudies: release lock ¥ table 2ulévwely
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NIMUFAINRNINARDUYDY ORACLE V.5

8.4
Subquery 3 level
-~ 800
& 600
% 400 —_—
g 200
2 04 t 4
1 2 3
number of active user
[
Subquery & Join
1?600
¥ 400
E 200 —&— subquery
& 04 : | —8— join
1 2 3
number of active user
Built-in Function
8 0 - cemerf
% 204
—_—
1 2 3 — & sum
number of active
user
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Grouping Feature

??150
8 100 —=— with out
g 50 index
04 t 1 .

1 2 3 | —®— index

number of active user

Systax Independent

oy
o
o

time(sec)
W
o
r ;\:L

—&— query ]

T 1

2 3| —a— quefy2

.~

number of active e
user

Query 1: fu query & eii3auly where p_ad_yr = 1985 and
p_publish_plc = LONDON

Query 2: ({lu query Soitdouly where p_publish_plc =
LONDON and p_ad_yr = 1985

Function exists

(0]
Q
o

—8— exists

—&— pot
3 ‘ exists

time(sec)

iy
N

number of active —8— axists?
user

exist! - (fumim subquery Tewl function exist
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2 . . v ¢
exist2 - 1Tumith subquery Taeld function exist u¥ | Enaiwg

\u set 3w
exist3 - (Jumsin subquery leeld function not exist u&>lding

aniiiu set 99

View

—®— from

time(sec)
N8
o 8 o o

table
. 1 2 3| —=— from
number of active view
user
Update

——®&— update

o

-

time(sec)
g8
Aix\lq

N
wls.

number of active
user

Deleting

—&— delete
IQA%I
—8— delete
.QG/O'

time(sec)
o8 8

—
N
W

—&—— delete
"TK%'

number of active
user
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85 minadau INGRES
lussuufiveauiiammwiskosilvaseuuse
- \fhaszuuuun host base FoldiaTas HP 9000/827 15 host wawil
terminal Aaaani iy dump terminal
- sz mdioyail¥veaeufio INGRES Release 6.4
- host #miwanN 48 M
- Operating system 11y HP UX9
- iiafi hard disk 136 GB
- Floating Point Co-processor
- host \Fioaea user 18 32 oy
- 24-port MUX
1. g wloysmldlaamsl dénde
prompt> createdb dbname
2. mag¥hemenuey database fifteg vnldTa
- prompt> ingmenu dbname
- wianndaniu menu w89 ingres uiiiidan TABLES
- Wénis Create iaa¥omsnelng!
- frvuedomsnauss field 320 data type sl
3. m3lddioyanlummenlle
\Bandnie Query 14 ingmenu
xﬁanf’rﬁ'o Append th#ioemsazld record Inaaeluammamia
Lﬁﬁﬂﬂ'lﬂ\) Retrieve mmaemmmﬁaua‘lumsmmuu
(ania Update ﬁmaomsumwamlumﬂo
4. M3 copy Hayavn file 'nLnuwauaﬂmmﬂenuauumnmaemﬂvm

g m'lcﬂﬂumﬂﬁmaq copy mﬂ\mae ISQL mu%umaumu
- create mﬁ\mummam‘nams'muazn'muﬂ field fou
- dh 1sQL eld SQL statement ¥hms3 copy TN
COPY TABLE (tablename)
{ fieldname1 = datatypet, .
fieldname2 = datatype?2,

fieldnameN = datatypeN nl}
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FROM (filename);
Y] - 1v 1:1. < 1
5. M7t ISQL wwald SQL statement msladids SQL lunsnegauy
] - A -' » ol . [Y; [V Yve g
e aEmiaTiRzmnua iy tool 1 INGRES fiedunl¥ Sensadn 4l &
-l P | A .}
- 136N ingmenu wiifantii Queries wauthan prompt Tasmsed
lenlHéngde
prompt> ISQL dbname
v ¥ tY) s X% ] 1\1
- Haemnuunmaanazwtﬂmam-] ¥ enter SQL statement av
%
6. M7 run SQL statement @wsnldié 2 ffefla Go uar Complete
o -2 J '] J
-Go  NanwmsfaiNe INGRES ymivssanana Laviiaavitoudn
* L% L % [ %4 C. 4 4
3¢ return output saNNYNIVENRD LKLRY 'lmmsawuuszmamtaﬁaugm
- Complete inemizfin INGRES 32 run Uarsaamumasesnans
t 4 ¢t (v pa| v = (Y -t
NNBUNLFTIANYTUNMT return WENAUNM INGRES URILIHUTEE I93sUEM
output panUiREIN
o« ] -l J
7. mMIaya INGRES TQAUBNIRMALIERSLBEARINKEN INGRES
] AJ ) o L "
\uaglu dbmsinfo Seilu dbmsinfo asiidhtasanmeuas INGRES Tivnizwiia
J a ) J 1 [ "4
wnnelaly FolumsSananimléanms Select enfifiuly dbmsinfo AouUBEMEINMS
[l L J '} A
query Ynansuiuaanndsi R ldaan INGRES 141
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86 Query uss waminadauvas INGRES

Query - SELECT ftitle, author_name, author_surname
FROM p_call lib
WHERE p_cal_no NOT LIKE 'QA%'

AND author_name IN {

SELECT author_name
FROM -p_call_lib
WHERE p_call_no in (

SELECT p_cll_no
FROM p_cal lb
WHERE -

p_call no LIKE 'QA%'

)
)

AND author_surname IN (

SELECT author_surname

FROM p_cal b
WHERE p_call_no LIKE 'QA%'

)
ORDER BY title:
HEIMINAFDU
m.rnbero{ ] 2 3
active
aclive | active | active | active | active active
user 1 | user 1 | user 2 | user 1 | user 2 user 3
time (soCc.) 35 76 75 102 101 101

a ¢
')lﬂ?’):ﬂuﬁxﬂz’ﬂﬂﬂﬂ'ﬁﬂﬂﬂau

- -4 - P 1. -
tHaen query idumstumineatadn leglifimauilud@mudseds
yalumsn ms lock #n399aglu mode share lock (Slock) M3 Share Suifa
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Bimn Svmammennsaniiulah lummmeraumsiemusy concurrency
urazsaarl Fomlumsssanass In8ifssiusnmiviioaansormanlul Ena
fuLa¥iaedl transaction ‘lﬂﬁgﬂ?ﬁttﬂ:ﬂﬁﬂ' 2 active user 1Hiamwnnnn 1 active
user AUl uwae CPU Hov share 1islivany transaction Faiu response
time S9fag
2. Compare between JOIN and SUBQUERY
Query_join -
SELECT title
FROM p_call_ib,print_lib
WHERE p_call_lib.p_call_no = print_lib.p_call_no
AND p_call_no LIKE 'QA%
Query_sub -
SELECT title
FROM p_cal lib
WHERE p_call no =
( SELECT p_call_no
FROM print_kib
WHERE p_call_no LIKE 'QA%');

NENIINAADL
o{ ) 2 3
activa active sclive aclive active
user 1 user 1 user 2 user 4 user 2 3
sub | join stb| join |sb join | sub | jon | sub | join | sub | join
. query querty quaty query Quety
fime Goc) 40 | 38 40 |45 |49 (45 |95 (62 (9 | & 100 | 58

AereiiemInaday
J‘ al - z
- Tuamme AR i ResnuGeviu
o -
\Hanedau query_join leal#35ms JOIN 1¢auszanansiszann 39 Sutft
o a
\Nenesay query_sub leel#35ms SUBQUERY#asmilstanamatiseann 40 5
d“ [ 3 [ Y] -l o o 8 Jd 3 - -l 8 J
wingaruldhlndifediuann fomluammeniglHiRsweuidimiu query o
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1% mnding 1infiuudldiims JOIN uas33ms SUBQUERY siuléinanssana
HALNELALIUNIN
. luamazﬁ)ﬂ;:ﬂif’ 2 usr 3 AY
Haneaay query_join Tonl458ms JOIN ael¥umzansuatiaaninidlanaman
query_sub leel#55ms SUBQUERY urasnvrasiamiumtlssnanassiit i
vy
FUNEMINeDY
- FminuaIMIBaNLYY DBMS va9 Codd simlunsd query flEnaEwEIToN
PuuAlESE query uasSBmmdaniduned dnoiu masaely response time LN
Fuda INGRES Lifnuimadintian
3. Built_in function
Queryt- = SELECT MAX(p_ad_yr)
FROM print_fib;
NRMINAFBY

I 2 3

active
aclive | active | aclive | active | aclive | active
user 1 {user 1 | user2 | user 1| user 2 | user 8

time (sec.) 2 3 S 4 5 4

SATIERNEMINGBY
P o o a -
(DRI active user TUIU 13 IUMSUTEINRNRMI VAN IS
1 o« J 1 -
uAludas MmNt am ULt Fiu g IS sean MIWURIUTEULEUEN
i b
W 20,000 N record 103 INGRES siul Fiatiassnn
Query2:-  SELECT SUM(p_ad_yr)
FROM print_lib;

HamInadau
number a{ 1 | 2 3
octive

ocﬂveocﬂvedcﬂveodiveacﬂveacme

:

user 1 | user 1| user 2 | user ] user
_ﬂme(sec.* 2 3 3 3 )




-172-

AATIERHEMINeRDY
finfimane active user Iwtamlumsssnarsemiuse L,
TursaiaisEndouionnnlifdunilums scan MIVUREAUIMAN sum
UM 20,000 AN record
qjUnamMINeEay
memaussAnEmwlu T asmmssnara e s umendneans S
nﬁ'amﬁunua:m?hnas'Jmﬁ%’nmﬁaummm.,nm'-mmsﬁwmmﬁq 2 Winridau
in’ww:'lnz‘w’nﬁmﬁumnua 'lm';muaumamgunmw scan U query Fudarnliionn
3w function innmeray 2 winsiavasiimsl ¥ statistis Afuly catalog
s lumsUssanamae
4. Grouping Feature
Query -
(unsdifmemaulasiidaulv@a index)
{ CREAT INDEX point_author
ON p_call_lib.author_name }

SELECT author_name COUNT(*)
FROM p_cal_lib
GROUP BY author_name:

HRMINOFaU
ot ) 2 3
aciive oclive - aclive oclve oclive active
wor 1 user 1 wer 2 wsar | user 2 user 8
N | hdex no | hdax no | Index no | Index
g2 | P Mo | b o | i e [ et o it o
e (ac) 20 § | 25 14 2 |11 |42 16 | 48 16 | 41 16

AATEALRLETLNAMINAREY
- qmnamsmaauwuin neldlumetszans query Tunsdig index 'B"lﬁ
Yl column "author_name" faunmn nmﬂ‘z‘ﬂumsﬂs*ma query mnm
1248l index ‘ﬂﬂﬂ column "author name"
suful¥n Wonesou query ﬁ"luam'zmwg'li' 23 el lums
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szang query selfaeannnin manaaau query ﬁluama:é’l%'ﬂm&'{m

5. Syntax-Independent

Queryt:-  SELECT *
FROM print_lib
WHERE p_ad_yr = 1985
AND p_publish_plc LIKE 'LONDON'":
NN INET DU
number oJ 1 2 3
octive
uey aclive | active | active | active | active | active
user 1 | user 1 | user2 | user 1 | user 2 | user 3
fime (sec.) 24 32 32 107 107 107
Query2:- SELECT *
FROM print_lib
WHERE p_publish_plc LIKE ‘LONDON'
AND p_ad_yr = 1985;
WANTNERDY
number oJ ] 2 3
active
active | aclive | active | active | active | active
user 1 | user 1 | user 2 | user 1 | user 2 | user 3
fime (sec.) 24 26 26 Q0 90 @0

AT INANBLL AR TLIHA M INANEL
INEM NN query Hazwurh Hmerauieoud active user 1N

& M [} ) e " - a . .
uunm'mﬁmn query ™ 2 LLIJU'%\INLLC‘IHWNWLWJ UWSHHBLANI MM active user

2 ' - v . ' P 24 \lv
PURITWLNIIRTIR N query 2 uumaaum'}leﬂﬂaﬂl\ﬁau‘lﬂluﬂ'WTquery HUIL (AU

- vavomeamnlihin . BuRnimimes active user hlihewriwameasom
.' .’ 4 bt J L4 & o
arfuinnathaiulédio demlFmniosnléh INGRES menumdia
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1t syntax-independent wrefisdniunadaululuquery Suademsin query
UdAIN query optimizer ey INGRES ﬁmﬁ"r?’mwﬁwmﬁﬁ‘lﬁanysrﬁ
6. Subquery with test for existence
Queryt -
SELECT DISTINCT title, author_name
FROM p_call b
WHERE EXISTS {
SELECT *
FROM  print_fib
WHERE p_ad_yr > 1980

)
ORDER BY title;

Query2 - (Subquery with test for existence Iﬂﬂuaaanu'uflm%'m'ho)
SELECT title, author_name, author_surname
FROM p_call lb
WHERE EXISTS (
SELECT *
FROM  print_lib
WHERE p_cafl_no LIKE 'POM

)
ORDER BY title; ,

Query3 :- (Subquery with test for not existence latmsaaniniiuige
)

SELECT title, author_name, author_surname

FROM p_cal lb

WHERE NOT EXISTS (
SELECT *
FROM print_lib
WHERE p_cal_no NOT LIKE 'POM'

)
ORDER BY title;
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HRMINGRau
Queryt:-
number c} 1 2 8
active .
active | active | active | active | active | active
user ? user ? user 2 | user 1 | user 2 | user 3
Hme (5901 28 49 49 8 82 &
Query?2:-
nurnber a* 1 2 3
acfive | active | acltve | aclive | aciive | aclive
user ? user 1 | user 2 | wer 1| user 2| user 8
tme (sec.} « <1 <1 <l <1 <l
Query3:-
4 1 2 3
aclive | aclive | aclive | aclive | active | aclive
user 1 | user 1 | user 2 | user 1 | user 2 | user 3
fime (sec.; 26 36 56 58 &8 &9

Siareruas asﬂnamsn@aau

MINAROY query muaanuuu%mﬁamaanms search My NTOVTELL
Sems ﬂuﬁauafml‘mmﬁu exists mum.mﬁumuﬁvmauanuﬁumuﬁﬂé’na
i transaction Havaiiums lookup \w71g qmu lock-mode Tumsese
Musdock nuamInasavasidiui u transaction 7 hit ratio éng 2 lg

response time fndhnlu query wsnazlFumdauthanniiladieuiy 2 query iy
Thawnzimourow Al set vasmauihnmtel Fsmnnd sy 2 query (iu
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J‘ly. a o a «“ 1 e v 1 e -
query Ni¥dmpuniaufiufioithuidaioudssionmldh amsieiuann Ao

< t et - J /o
mlEWeiu not exists axldiamanfialaife 1 5unfi dou query TilFWaRHu

. [ Y -'15: v fa e 19 v ] <t \lsn ‘l
exists ulfaziiu query NIANGEWSIAMULALFRINNNIMAN Temaldn 1y

wl [ Y] J er N h
INGRES Waridu not exists a2l% index lumsdiuvnluvosiviariong exists 147,

MIAUMmLLL Scan

7. Create view W& scan ﬁazgaﬂn view

1. Create view

Query:-

FROM  print_lib;
HaMINGTaU

CREATE VIEW recent AS
SELECT *

mmberol

1

acttve
user

activi
user: 1

active
user 1

aclive
user 2

user 1

active
user 2

fime (sec.)

1

SATEHEMINeFDY
J L v Vv ‘v’ - & z -4 [ J
WDNNNMT  create view Ll LEEFRNTRNTUINATY SoiuIwLIER

1 lums create Jutlounn

2. Scan HayrvnenIwsTaaFouniouiu view

Query 3MNANTNIIN -
SELECT *
FROM print_lib;

HEMINANE DY
o 1 2 3
octive
aoctive | active | aclive | aclive | aclive | aclive
user 1 | user 1 | user2 | user 1 | user 2 | user 3
time (sec.) 75 124 124 99 99 99
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Query 70 view =

SELECT *
FROM recent;
HENINAdDY
runberoJ 1 2 3
octive
active | active | active | active | active | active
user 1 | user 1 | user2 [ user 1| user 2 | user 3
time (sec.) 75 128 128 135 185 190

a ¢
UATIHHRNMINGTDU UKS agﬂnamvmaau

74" 4
L'Jmmﬁﬁ’mmi scan MTWITINY scan 3N view vufiu active

«l ] ol e - b o ™ 4 - [
user (AEATWU M InBLAseuITasN view Ndaoiu simple UasINNBUNLIENTN
- ¢ - - 1 Y4 -4 o 1t ' o <
IMNUITMIUALNDINN active user dhlufRediwhfieonauandreiiu lesmani

«» [}
1830 view nuagldmlums scan snanhasesaieuiaiaitosnlu

24 | 4‘ J ) a J
query W hlimildadaulalaqihlifiemesnel fifensemanion 1§

8. Update
Query1

UPDATE print_lib
SET p_publish_plc = 'DK.
WHERE p_access_no LIKE 'QA%";
Query?2 -
UPDATE print_lib

SET  p_pubiish_ple = 'DK
WHERE p_access_no LIKE 'QC%";
HaMmIineday
04 1 2
active
active | active | aciive | active | active | active
user 1 | user 1 | user 2 | user 1 | user 2 | user 3
time (sec) 31 47 16 31 59 47
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asinamIneday |
sl ndlonemey query fluanms 2 p‘ﬂtsuuma&ﬂﬁﬂwmmms
uﬁ”lmauauu &‘ﬂ'nanﬂuf‘ﬂum:mnur‘ﬂwaua‘lmmu'lmwmaawe
- YINNeABY queryt Tﬂuw‘d’l‘ﬂtwmﬂumm'li‘nmﬂszmm 31 W
- winmesay query? Tl Feu 2 1dmlszana 16 Sufiuas
vemay queryt TRl Fauf 1 Sodoeldiom 31 Suft usiman
nmﬁ’gn locks luﬂmzﬁ@%ﬂuﬁ uhlyRelHiaman 16+31=47 Sunfi
qIUNsMINeNaL
- WaRmsonomaldlummssas query wuluanmsiin Multiuser
naafaiiglfannn 1 ﬂuua%‘ﬂﬁmmuuur‘ﬂwaua’lumﬂoLﬂmnulunm
wWian 9 nu‘-mfluma\m Concurrency Control &9 INGRES l#nssinums locks
Toendssiul¥inluanizh Transaction 1e Transaction meuﬁ“lwauahamﬂuu
Transaction au'lmmm:mmlmanammuu'léﬂmwmmaqms access uag
1 read v3a write Amu aund Transaction mu’ﬂwayﬂuum commit Ui?
9. Delete
M7 delete yatiays
Queryt:- DELETE FROM print_lib
WHERE p_call_no LIKE ‘QA%" N
Query2-  DELETE FROM print_lib
WHERE p_call_no LIKE ‘QC%";
Query3:-  DELETE FROM print_lb
WHERE p_call_no LIKE 'TK%"
HAMINANDL

1 2 3

active | active | oclive | oclive | active | aciive | aclive
uer 1 [user 1 | user 1 |user 1| wor2 | user 1| user 2

delete | delete | delete | delete delete | delete | delete
‘QA%’ | ‘QCE’ | TK%' | ‘QA%” ‘QCH’ | TK%' | ‘QA%’

fime (sec.) 6 13 17 6 17 . 20 27

- ¢
AATRANININETDL
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nMINARaURLY 2 active user uazl¥ active user #i 1 frauudam
¥ active user 71 2 lUfinqin RaToMNNAYEIIMAEWLN active user 11
s lvrausuieTadolfomindifinsiumidelete QA Toufiud active user
Bnudmie Nty active user 1 2 Suae lvnuiiavinaan active user 71 2 aniin
UM active user 11 1 3zl 12 Suft AW InSATLLmM 13 ST LEnms
delete QC lummausn
o user 1 3 active users faziu i mameminasia
fms delete TK fauuimutng QA ui»aamm QC
ajUnaNINeRaY
?nnwamsmaauﬁﬂﬁawmma;ﬂ'l&w’a’ﬂumsaccess MINALIU
Wi N IUINME L) user Suguiumy delete u¥1 INGRES 3zfnms lock Jefiu
s tBlllH access wiaaiunane e user Towss tock mywld user 7ididh
el Ernauasausnaess release lock 1¥maeanlémwoly
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8.7 nimMuaananInadausas INGRES R6.4

Subquery 3 level

atg 150
a 100
® 50
£
¥ 0
number of active user
Subquery & Join
100

time (sec)
(9]
o

—&— subquely

04 + — | —&— join
1 2 3
number of active user
Built-in function
_—
)
3 5
&, —&
g 0 ) | —®— max
5y 2 3
—&8— sum
number of active
user
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Grouping Feature

[o)]
o

o

—8— with out

o

index

time(sec)
. -

—#— index

-7

2 3

number of active user

Systax Independent

50
00
Sg : | 7% query 1
1 2 3| —a— query 2

1
1

time(sec)

number of active
user

Query 1: \iu query %qﬁtgaﬂﬂ where p_ad_yr = 1885 and
p_publish_plc = LONDON

Query 2: i query 'i'\aﬁtéau\lﬂ where p_publish_plc =
LONDON and p_ad_yr = 1985

Function exists-

time(sec)

number of active ~—8— exists2
user

exist! - (Hum3m subquery laeld function exist
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8.8 mInadau GUPTA

gnmswiesenaeTsuLRwmasau St
. tﬂuamﬁmmm'lumm':zmanaﬁagmmu client/server
- TUINVDI ALY server = 16 M
- AMN3YDY hard disk ¥a9 server = 240 M
sauSanrgmtions GUPTA i SQLTalk Saiiuniraadmisuidensm
SQL SQLTak fhenluusmmuwossonuniulemdussameaslummeraraian
14 SQLTalk/Windows iusauuInfomIateniouas load HoysaalyTenl 4
&
create table print_lib
(
p_access_no CHAR(15)
p_status_cd CHAR(2)
p_publish_plc CHAR(70)
p_be yr INT
p_ad_yr INT
p_cal_no CHAR(21)

create table p_call b
(
p_cafl_no CHAR(21)
titte CHAR(60)
p_publisher CHAR(4)
p_length CHAR(6)
p_apage_no CHAR(70)
p_lang CHAR(8)
author_name CHAR(20)
author_surname CHAR(30)
¥

use load ﬁagammswfﬂalﬁévﬁe
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insert inlo print__h'b'?va'lues(ﬂ,:2,:3,:4,:5,:6)
\
fie fiays
/
1M input windows 409 SQLTalk
MMM IMeRBLILLIIM query faqlaemsladnie set time on;
aolu input windows & time (TuduasmilFlumstu query Tasdn time fiae
Timamlumsuaniwaus output windows (Hlpla3sauMITzInaKaLEREEMS
return fnuamnsLsniuiae lumiaiund
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8.9 Query uss wamInadaouray GUPTA

1. Subquery 3 {i:u
Query - SELECT title, author_name, author_surname
FROM p_call lib
WHERE p_call_no NOT LIKE 'QA%'
AND author_name IN {(
SELECT author_name
FROM p_call_lib
WHERE p_call_no in {
SELECT p_ck_no
FROM p_cal _lb
WHERE  p_cal _no LIKE 'QA%'

}
)

AND author_surname in (
SELECT author_surname
FROM p_cal_lb
WHERE p_call_no LIKE 'QA%' .
)
ORDER BY title;
2. Compared between JOIN and SUBQUERY
Query_join :-
SELECT title
FROM p_call_lib,print_kib
WHERE p_call_lib.p_call_no = print_lib.p_call_no
AND p_call_no LIKE 'QA%"
Query_sub -
SELECT title
FROM p_call_lib
WHERE p_cal_no =
{ SELECT p_cafi_no
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FROM print_lib

WHERE p_call_no LIKE '‘QA%),

Nﬂ?élmi'nﬂ‘ﬁmj
umber 6J 1 2
active active active active
user 1 user 1 user 2
sub join sub join | sub join
query query query -~
fime (sec.) 89.80 121.60 121.66

AT BEA LN IO

J 5 e b % -~ ol

- LNaN@EBY query_join Tael435ms JOIN Mfiambrzanansiszann: 89.80 Sufi
t J 1 ] o

udiilaneaey query sub lewl#38ms SUBQUERY ldsnginlamansarnmisne

J ] 1 o . H
sovldinmsdla run query umurnlalEsindsoml Klinswnafldlums

o V. e & ﬁ o« [V [ 114:
UTTIIRKR YIANAN SNMEMIUTSHIRNEUUL uanﬁtuzmsﬁuwma:&aame NN’?G]

AR LS uaen L T

3. Built_in function

Queryt-  SELECT MAX(p_ad_yr)
FROM print_lib;
HEMINARDU
numbero{ 1 2
: aclive
acfive | active | active
user 1 | user 1 | user 2
fime (sec.)| 1285 | 16.49 16.58

SATIEANAMINARL ,
d -~ . X ¥ < a Y oy
\lafivan active user Turu LI lUMTLTENARREMIWNRNINNTUE S

2.

SELECT SUM(p_ad_yr)
FROM  print_lib;

wa
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HaMmInadau
o( 1 2
aclive —
active | active | active
user 1 | user 1 | user 2
fime (sec.)| 14.06 18.84 14.33
AATIEANEM INAFDL

P : 5 ¥ -1
\Noiinaw active user 'IJNM'HL')ﬂ']luﬂ'l‘iﬂﬁ8N'JﬂNﬁ¢l'ﬁ']\ﬁWNﬂu

a'gﬂnamsmaau

a a P ¢o r'S el
ﬂ'ﬁmﬂﬂ\.ﬂ.‘?zﬂﬂﬁﬂ']Wlul7'ﬂ\\ﬂ'ﬁﬂs:N')ﬂ“ﬂﬂ\’ﬂﬁuﬂqﬁﬂmﬂﬁﬁaﬂfmum

-l 1 "1 8 L Y J i bl J
Lﬂ?ﬂﬂlﬂﬂuuﬂ:ﬁﬁﬂ’mﬂ?')w AR IMUBLLNBLIEULNL query WUUau & URSLIRTRINNTT

g X S X
e 2 winmidauiheasndifeeiu

4. Grouping Feature
Query -

(lunsdifineseuleefidonlafiof index)
{ CREAT INDEX point_author
ON p_cal lib.author_name }

SELECT author_name,COUNT(")
FROM p_cal_lb
GROUP BY author_name;

-
HINMINANDU
umber oii 1 2
actv active active active
. user 1 user 1 user 2
With no | Index With no | Index with no | Index
\| Index Index Index .
#ime oc) 3972 | 038 | 6383 | 094 63.33 | 1.05
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- ¢
SeneRussaTUNBmINAsDL
' : i X
- ynsamInegaurh taiidlumstszans query lunsdini index %y
" ] 0 Y ! J‘l‘q ot
# column "author_name" tiaami LimNF lumIszang query ndin
1 . X ‘J " "
12937 index #11A column “author_name
. 4 y %
- aufulén llanemay query Wluammele 2 audu el lums

v, .
Uszana query azldiommnnnh maneaou query wlusnmzdldaniden
5. Syntax-Independent

Queryt:- SELECT *
FROM  print_lib
WHERE p_ad_yr = 1985

AND p_publish_ple LIKE 'LONDON;,
HRINMINETABY

number 01 1 ' 2
active

aclive | aclive | actlive
user 1 | user 1 | user 2

fme (sec)| 10.38 | 1406 | 18.76

Query?2:- SELECT *
FROM print_lib
WHERE p_publish_plc LIKE 'LONDON'

AND p_ad_yr = 1985;
HRMINARDY

active | active | active
user 1 | user 1 | user 2

time (sec.)| 9.62 18.02( 1291

3tﬂ11:ﬁmm7nmﬂauua:a;ﬁmmfmaau
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R NN query Az BmesaLuRoud active user (N
$u AN query Fo 2 nunsliuandeiues udilainiuom active user
Fuaswrnuean query 2 wnirgiinumiszaadowlalumsquery siwae e
spemeann L BolRadminures active user i lRswurnHaf TR

dAanavanafiuliie dwnlfmnsoanilén GUPTA neguadd
Tudhu syntax-independent
6. Create view L82 scan il'aqa‘-nn view
1. Create view
CREATE VIEW recent AS
SELECT *
FROM  print_lib; .
HEMINERDL

user 1 | user 1 | user 2
fime (ec.)| 048 0.56 0.75

o Cs
SATIEAREMINGEAL
- R 1|1v (Y] b4 a o & - 1 -
WHaIINMT  create view b3 GERFINMTNTUNIATY AIUUIINLIILIRN
Mums create Sumiasnn
2. Scan fiayavnmINeaTe wiisunAsuny view

SELECT *
FROM print_lib;
HAaNTINeADLY

o 1 2

aclive

Macﬂve aclive | active
user 1 | user 1 | user 2

time (sec.)| 8920 | 843.6 | 880
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SELECT *
FROM recent;
NN INAWDL

o 1 2

active | active | active
user 1 | user 1 | user 2

fime (sec.)] 8942 8602 | 876.6

IATIIHEMINAROY Uz FFUNSMINARDY
LEMIENMT  scaneTNAIeRL sean 30 view suBiiiu active
user (dnazwLIndifeeiiuiiinen view fia¥iniu simple WRANNDUNLMTN
a?eqnﬂszmmﬁtﬁmﬁ'u active user hlifrefivhfierauandneiiulagensned
T&nn view tinaslFomlums scan annmhemyesTaiuicsaiissnlu
query # Liimalddoulalaquinlufiomssiel#fenmeseiedonld
7. Subquery with test for existence
Query1 -
SELECT DISTINCT title, author_name
FROM p_cal kb
WHERE EXISTS (
SELECT *
FROM  print_lib
WHERE p_ad_yr > 1980

)
ORDER BY title;

Query?2 :- (Subquery with test for existence launananinituigaingg
SELECT title, author_name, author_surname
FROM p_cal_lib
WHERE EXISTS (
SELECT *
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FROM  print_lib
WHERE p_cal_no LIKE 'POM'

)
ORDER BY title;

Query3 » (Subquery with test for not existence latusaanimifiuidari)
SELECT title, author_name, author_surname
FROM p_cal_lb
WHERE NOT EXISTS (
SELECT *
FROM  print_lib
WHERE p_call_no NOT LIKE 'POM'
)
ORDER BY title;
SemsiuazanivemIneaay
- {Ranasou query Tasl#35ms SUBQUERY#ikngh Temmnsornmsnasen
Wwszdlo run query wlmuinlalEnsiweson il inr sl lumtszans
FaGIMah ﬁnymzmmnmamauzuLﬁuﬁnﬁmznwﬁumﬁagaaéw'lﬁﬁjﬂaﬁoﬁw
Whidaiwiuanol Hisiu
8. Update
Queryt -
UPDATE print_fib
SET  p_publish_pic = 'DK.
WHERE p_access_no LIKE ‘QA%"
Query?2 -
UPDATE print_lb
SET  p_publish_plc = 'DK.'
WHERE p_access_no LIKE '‘QC%"



-192-

HaNMInedau

number ol] ] 2

aoctive
aclive | active | acfive
weﬁ user 1 | user 1 | user 2

Hime (sec.) 47.29 47.74 =

SeeinamInemEay
- audulEifonesoy query fﬁuamv:;ﬁ%’ 2 ﬂuﬁmﬂag’l%’ﬂuﬂmﬁwms
ur‘ﬂvﬁ'mp&mﬁ%’ﬁnﬂum:Jmmmur’ﬂmﬁaaga‘ls‘ﬂﬂumaau queryl TouiiilFaudi
1 daffoaléom 47.20 Swillusnsifloud 2 aelimmnuiluliogs | Hie

Tosnzuanedinan "system deadiock”
djUnaMINeRaY
- WeRmsanus il Flumatszns querywirhlusnmzutuMultiuser ndfa
#léfannnin 1 ﬂuuazrﬁﬂ{f'méw&uumwﬁagalumﬂmﬁmﬁu Tud s ndentu
Juiudiaeil Concurrency Control &1 GUPTA 1¥nssinums locks Teenlseimly
Nlusish Transaction 1 Transaction ndmmﬂﬁaﬁalﬂagm'lﬁﬁ
Transaction Sulﬂa’lmsmﬁﬂa’s’ﬁazgﬁméwfl’u‘lﬁ%ﬁwﬁmmmsL'ﬁﬂ%&mztﬁu
read v38 write AmuaunI Transaction ﬁ'umﬂ‘ﬁaga&mz commit W&
8. Delete
m7 delete ynlioys Query :
1. DELETE FROM print_lib
WHERE p_call_no LIKE 'QC%;
2. DELETE FROM print_iib
WHERE p_call_no LIKE "TK%
HAMINAFDL

user 1| user 1| wer 1 | user 2
delste | delete | delete | delefe

fine (sec.) 33.94 | 93.21 = 93.21
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- [
UATILHHEANTINAFDY
J‘tv . 1;1 . d, . 1 v
NMINAFDUNLY 2 active user Waziy active user N 1 NMNDULRINNN

a, o a - § AJ
¥ active user 11 2 LWn U WTUINRRVDAIIRIRTWUN active user 1 s
» a’ - 1
Evnauiaialoeh user Bnavwarlald run query sl GUPTA seuamelinan
"system deadlock”

a;ﬂuamsmaau
mnmmsmaam’zﬂﬁmmsﬂagﬂ‘lﬁ’iﬂumsaccess MIILAITUNY

L
DN NUSINKRE *] user vudndums delete ud? INGRES asvnms lock 7e6u
oo WK access whanfunane g user Towme lock msol¥ user Aldidh
} o F ) J i
Tureulenaniadauiniee release lock 1Hmywaulévdalyl
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8.10 ni3MuaawHamINadaunas GUPTA V.5

Join & Subquery

o 150
® 100
: 50 —8— subguery
£ -
-~ 0+ - —— join
1 2

number of active user

Built-in Function

- N
o

time (sec)
Qo O
L _k-'

-
N

—&— max

—— sum

number of active
user

Grouping Feature

80
60 —&— with
out
40 index
20
0 g | — % index
1 2
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Systax independent

’g‘ 20

K 10}/‘ —®— query
g 1

E 04 } 1

® 104 14.1

—8— query
number of active 2
user

Query 1: 1Dy query %x}ﬁtéaﬂm where p_ad_yr = 1985 and
p_publish_plc = LONDON

Query 2: 11 query éoﬁtéaﬂ'ﬂ where p_publish_plc =
LONDON and p_ad_yr = 1885

view

—&— from

time(sec)
g 8 3
o O 8

table
1 2 —&— from
number of active view
user
Update
= 150
® 100
— —®&— ypdate
E 50
=] 04 1
1 2
number of active user
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—B8— delete
IQCQ/ol

Delete
g 100 —
E 50
5 04

-t

number of active
user

-
2

—8— delete
'TK%'
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