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Storing Data Flow Diagram By Object-Relational Database System

Chayanee Tangsukkasemsant
Chutimaporn Kaewpratum

Asscz. Prof. Dr. Suphamit Chittayasothon Advisor

ABSTRACT

Presently , Information Téchnology and database systems were developed rapidly. The mos;t
popular approach is relational database management system . Relational database management system
is easy to use and good applicate with business system. However, in recent years Object Relational
database management system has been developed . It’s resemble the capability of Relational database
and Object-Oriented theory together.

Object Relational database is the database that support keeping more complex data types such
as pictures, video and voices. This capability is its advantage over Relational database.

This thesis introduces the development of data flow diagram designing application using
INFORMIX-Universal Server and applies the basic knowledge about Object-Oriented theory in

designing database schema.
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Class Name

Attribute :
Attributenamel: datatype=default-value

" Attributename?: datatype=default-value

Operation :
Operationnamel( ) : result-type

Operationname?2( ) : result-type

7un 2-9

o U

(% c’:l'

[ Jd
uzrm@rwanymn'lﬁmuaami‘)‘nﬂﬂa7tr

o

& g < N =" P W s nd
ﬂT]llﬁiJW1!ﬁ531’731\10@Ulﬂﬂﬂﬁ'liJ15ﬂﬂ'lﬂl!ﬂulﬂﬂ'lﬁlf’fmﬁﬂEﬂ‘lc}NN'ﬂQLLU‘UTT'LNGI'E]?TU\T (One-

1
=4 1

To-One) LUIUHHIABNAIY (One-To-Many) 1150 HULNAIUADYAIY (Many-To-Many) #431

Object Class#1

One-To-One

Object Class#2

Object Class#1

One-To-Many
Object Class#2

Object Class#1

Many-To-Many
Object Class#2

{ v o d
UM 2-10 waneAINENRHEHUYMNY

& A Qy saa aa o v & aa ¢ v o J
5o N ToarToaIANULDNNIT UIANINANHUABNNTLIIA MUTOUTAINNVAUNUD

' 5 ' Yy
synanang lugduuueaien 18
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Name
Cost
Detail
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Stock

a P aan d U = aa

31/71 2-11 uammsmawfmuanmmﬂmnmmmuanmmﬂ
[l aa Jdq Yo a oo 9 a v o J 1 I 4 vy
ﬂ'liﬁlﬁllﬂﬂ'ﬂi'ﬂ"lﬂolﬂﬂ‘UfNﬂ‘Vﬂcl‘H l,'i'lff'llﬂimﬂﬁﬂl!ﬂ'ﬂllﬁllwuﬁ5$W31Qﬂﬂﬂlﬂﬂﬂﬂa1ﬁqﬂ
= o 2 ¢ a ' o o hah ¥ : y
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giuveyaFeYngauius

31 grudeyenuvesuiinalei3uidia ( Object Oriented Database : OODB)

) 3 I A g A ) a 4 A ) a ) ei
g'lu‘i]ﬂll“au‘lj‘ljﬂﬂmﬂﬂﬂiﬂliUu&ﬁﬂ o gmsu'agawﬂﬁumgmmmmamuﬂﬁu’awagaw

o £ P ] 4 A q¥o  a y "
fruavu uag Torosisdu (Operation) NgnevnuuuNuNe IFA VYAV ITOYAIMANTY

Y 3 dJs a o d ] 4 o o g Jdv =
gmmmgmmuaaumnﬂimiUumﬂ LﬂquNﬂJﬂHaﬂﬁuUﬁHﬂﬂﬂBmzili]\iﬂﬁ]mi)ﬂﬂiﬂliﬂu

d v a ¢ & v o e i & el o
1919 Tﬂﬂ“}faamﬂﬂmﬂuwugm g‘]um@yjauuu@@umﬂﬂiﬂﬁﬂu!ﬂﬂlﬂﬂﬂ]ull']ﬁ]']ﬂﬂ'lii'luﬂuq]ﬂq

3 I a 5 A . g : = Y v
ﬂ’l’HTE)EJ‘UmﬂﬂT’t]liUulﬂﬂiﬂillﬂiuhd(Object Oriented Programmmg) ua:mﬂiu‘laamqmugmw

& 3y a -SR] [ dy
ya gnelvinaisz Terisdaunn agil

1.

& 3 I a g 4 ' o
msheoudnd losouRalimsifdoumlaqlaie (Flexibiliy) J981uawanuazainlumseen
nuvnunedugudeyaiilIns sadeaausuden 4y CAD

y v da Y ) a & s a

aunnauudeyanilaseas uadududoy  ewdendumelumslusunsumedana

2 o5 a g ) : S ' ¥
POURNNA 1015 sURAMAILIE (Single Object Oriented Database Programming Language)‘lﬂ

] A g JIs A g M Yo s Y
ms ¥ wndiuns Tdunsuuuie suidna TeSoudase 195 u1lse Tonininguanyuzvesgu
9

Jo1a 15U MINBGUBITOYA (Persistance) , NIIANITNG MUBAFY (Transaction Management)

o 2
1az1A 1015 vUIAA TWSIFAY (Set-Oriented Processing)

! Y o d = [~ < d
ﬂ')'l?ll!ﬂﬂﬂk‘l‘llf)\iﬁﬁrﬁlBQG!!HU@GUWﬂﬂTﬂ!iUM!ﬂﬂ!!ﬁ:ﬁfﬂiiﬂi!!ﬂiNﬂ1B1i’)E‘]‘U!‘ﬂﬂ9’l

(Programming Language Object)

1.

3 Y
aumaduguteyanmogaudasmsanuansolumsasie  (Create) waz M
o < dt o aa Jo _ :
(Access) AUDOVIRNA IUNUDVDITaAINAIDS FU (Multiple Version)
y 9 < J = < EY 1 X v o
magammgm%gmmuaem%fmT_aljﬂummmmmag (Per51st) ﬂﬂ'ﬁ]ﬂﬂ']ﬂi@]ﬂ‘]i“fnfluilﬂﬂ
' v
TUsunsunaaiuvum
Y y =1 a a a4 a :
UTBYAADINIANUAINITD 130 YszANTNIWURINIIAIT (Query) TutWsAIANILE ( Predicate

< L4
-Based) UUDDULDNG

=

¥ Aa d ' { v
gmmagammmnsaqm LBU gm%agaﬁcl%clumim‘umlmiﬂswiﬁﬂnmmﬁuazgmmam

Q

=)

Yo [ ) a a A v 1
cl‘]ﬁ]ﬂﬂﬁﬂ‘l]ﬂ?’iﬂi%ﬁﬂﬂ (Distribution) 1ﬁMﬂ§$ﬁﬂﬁﬂWWé\Iﬂﬁﬂﬁﬂ’ﬂMﬁﬂJﬁﬂVlLﬂU’J“U?NﬂUNE)u
= o X = o A o q ¥ s A a A P
4 (Condition) HAZM3INTE (Action) Famsauiumszgnihliauysel Welioulvimune

auduooudndY
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& 2 i o ' ' "o '
Fanw1TUsunsuila (Programming Language) 12 li/dauIngies lumivayumsasegues
g ¢ o a a o 1o 4 o A 4

poulndv3olaAaIBI U (Multiple Version) taz lidmisanuazanineifuizoansuainsun
(Constraint)

A’ d' o Y =3 = < A

fandrlugmdeyanvvesuidndleisewda fo

3 ;
1. DOUIINA (Object)
2. nuudoyawiinuInGs sy (Abstract Data Type)

3. msAuneanmaui@ (Inheritance)

v o d
32 S:UU§1N1’IJ’E)§Z1!!‘1JUQ’NWH5 (Relational Database System)

¥
S ]

v @ a J a
5$UU§1H{JJ8H§LLUU?{UWHT}MWN%WUMW%TﬂmﬂﬂﬂNﬂﬂlﬂﬂWﬁﬂi uaxﬁmmmﬁmuaa

EX)

= o Y Y £y
(Structure Query Language) 1iumun1Flumsimualasaanzdamssudoyavesgiudoya
¥
npuduRu s
v 3
msfvznanhszvupudoyaladhisiaduiualuea (Relation Model) 111 Aafintsand
¥ >
gudeyadenaafiesdlszneunsuia 3 dau Ash
Y, v a wa =) ) 3
1. Tassafravoyailulimuiowgoiauliavessiadu (Relations)
4
2. ANuNABavRatioya (Data Integrity) Hulmunanugndesvesdoyarisans
3. M3iaMstoyn (Data Manipulation) Tin1wIniiu5iaduia AouNGn (Relational Complete) u

mMsInnITILdeya

STATUS CITY

d Domains
Primary Key

\
A

\
- S# CITY |¢——— Attributes
S1 | Smith 20 London
S2 | Jones 10 Paris \
Feliin $3 | Black P e Tuples
S4 | Clark 20 London |&—
S5 | Adams 30 Athens /
\

d’ v 7 v o
31177 3-1 UaPNAIBENATTNAIINTNNUE
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v v d
3.2.1 1n53a31990YaNUUTUWUS (Relational Data Structure)
] A 1 o v J

TALuY (Domain) HiNuda mihedeyaiiveglumsiennuduwus
LY a g [ @ 4
WA (Tuple) HUBTY 1OIVBITOYANTIWDIVBIMINANUTURUS

ad . Q A a A & P Y A A o 2
PUAA (Entity) ¥ueda veveadaladanileonnfeidosnuauy amun Teves MInseig
9 v g 9 3 ] < ady a 3
doamsinudoyald 1y BuRAvesduM

aa a Qy 5 ] Ady a Y
wonn3ia¢ (Attribute) MDA TwaziBvAvesoyalueuiAnile WU URAYDITUM
aa v a 4 a ~ v o J
UsenouditennsiasHadua o auim  uazsidud  wsedlumseanudunuses
WU FoAoauLURIMT A NUFUNUS
aad aa Ad o @ i
NS5 (Primary Key) MUN683 tonnsiansefldanianyazimmzda (Unique) n3onug
= a ado & =] @ :/I Ay ¥ o 9 £
fauauflnAdfmiivesaduiuildnnmssmusvesdesnuuugudeya
£

ad i aa ' aa < ) o I
o159 uRd (Foreign Key) Minunda annItnansonquusauonns tauusiadu Fudulnsus

3
A A 1

ad A o A 2 e ' s a o A A Y K A
Advessiadudy  Fannuduwussenianessuadlud lnsusadoutiisoni n13919D9 U350
o
5o (Reference)
TR & o { v W 1 a 3
ANUFURUT (Relationship) MUY ANuaasANUFURUTIZNI19 2 loUhiA

v o d ' qay 5 4 q; ol 1 Qy o a
AIUTUNUTICTHINBDUNG §Q%$§ﬂ1ii:ﬂ%ﬂﬂﬂuﬁuwuﬁiz‘ﬁ’JNL’Gu‘ﬂa Iﬂﬂﬂqﬁuﬂ'ﬂﬁw’]\j
gl < e L) Aeret/ SEHH L e 21090 R 4 ' adas 9
mmﬁil‘wu‘ﬁmm@u‘ﬂﬂ"r‘md‘lﬂUﬂﬂﬂlﬂuﬂﬂﬁud’lmﬂ’)mﬁnwu‘ﬁ u’naz"li YU (BUNATUANIS

v
ada Y

¥ ¥
aglueuianuany leuiianuianyezlsznaualeuniadunl dagl

e agluy ,
aum T )| L A A YA
& 1szneudne ,
qufl  [e————— nuemy

d’ v v ! qdw
31/71 3-2 UaeNAIMNTNNHTITHINIOHNA

¥RAURINNUTUTUS uilseonilu
v o % 3 1 . v o Vv
ANMUFURUTUVUNITTIAONIE (One-To-One Relationship) D MsHAAIANUANNUTVYDIVBYA

Qdyéla v o Jdo Y a qdyév =1 £
ﬂJBQL@UWﬁﬁUQ’HMﬂ’ﬂMﬁllWHﬁﬂU‘lJﬂHaﬂJ@\i'ﬂﬂl@u‘ﬂﬁﬂu\iﬂUNlﬂﬂ!WEJQ 1 99ya

5 dlugfams
NWUNINU ———P UNUN
11

i U515 lag
WU [ — UBHUD
1:1

A:l' v v d
§l/7) 3-3 HaeNAINANNHTHUY 1 : 1
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v o X U v o J Y
2. ANUAURUSHUUYIADNGY (One-To-Many Relationship) AD M3ILAAIANNFUNUTVDITOYA

b ] Ed 1
ypapuinniliniinnuduiusiudoyaveBaouiianiegnaedoya

Y o o &
ana —-I—N——'PV ATIYD

31N 34 uaasnNEURUSIUY 1 : g

’ v o U ' ' i v o
3. ANUAUTUTIULNGUABAGY (Many-To-Many Relationship) A9 m3uaannuduiusvosdoya

k4 9
YoaaTeApUNAIudNYMSIUUNgUADNGY

and  lee—pp  fiedo
L M:N

d’ v o J {/ 14
Uil 3-5 waAsn NSNS LY ngX : NG
a o -
33 5zuu§m%yawamqauwuﬁ (Object Relational Database : ORDB)
a o v W af d43 a < = <4
ssnugudenaiaiagdiniug Ae sudeyaiamiunnanuiauuueeuind Teisvuna
(Object-Oriented) MWANHATUAUTTIVFIUTEYAIFIFUWUT (Relational Database) 1oy lHszuY
A o o I a o @ w o
JudeyaFiduiusianuamnsanediuosudnd 14 - Tasszuugudeyadaingduiusazues
Y o v g [ a @ a oo o J ' a 1w
doyanazimssanudoyadiunuuarselasiinisdamsgmdoyauuuiFaduius uansaadeiy
9q Y o 3 I8 A o v £ g ds = g a @
AldauIdihszuuvotosuna Tesowaaunldnu  Feszuoeunnd lossunavzins aivryy

msauazlimsguaszuugiudoyavinaluaq Idana

331 malulagnldluszunsudonaiidInaauwus
o8 U 9

2 o WA, o a o N LA
1. fni!.Wl]‘lfu@'fjﬂmﬂﬂTﬂliUulﬂﬂﬂﬁaﬂﬂu%ui3UU§1H%@Q3!‘BQ'LT3JWH{VHJ’GQ

q ¥ a o o @ v A ° a
2. fﬂiE)ﬂﬂ!L‘U‘Uch"i'5S‘lJ‘lJﬂ']u%ﬂﬂgﬂl‘ﬁﬁﬁﬂWHﬁiﬂQiUﬂWHﬂiglﬂﬂuaﬂﬁlaﬂ HAagMIMYUAYUAUD

v g d. o
maymﬂuaamﬁmm

1111 RDBMS 11Uy ORDBMS 11Uy ODBMS

71il 3-6 wansdnumzvesgIuvayanuy RDBMS , ORDBMS Uag ODBMS
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332 paEulinvesszuugutdeyataingduus
o aa o 3 a o 4
3.3.2.1) aduayumsiilinnududeounniu luTumapiudeyaiFaduius
a ' aa a aa ¢
(Relational Data ModeD)iitnu 131 Tamuveanng wennsinadesezaouiin vinedsluuennitog
=3 g 9 Y A 1A Y > ' ' ' = Y ' y
niteansonudoya ldiissaudoazdeyariuliannsonendesaalydnla udluszuugmde

a o o J ' aa ' [ o ' 1
yadsduiutoyana Iimvesdoyalutennsiidinatoald dsmsiedediumn

Title Author-list Date (day,month,year) Keyword-list
Salesplan {Smith,Jones} (1,April,89) {profit,strategy }
Status report {Jones,Frick} (17,June,94) {profit,personnel}

{ ; v o d aa_ da a
ﬂ"lfl\?ﬁ 3-1 !!ﬁ'ﬂ\?ﬂ?TNﬁNWHﬁ“Uﬂ\‘I!!ﬂTlnﬁﬂaﬁﬁ?ﬂ%’)&fﬂ@ﬂﬂlﬂ

< 1 v g 9 1 A 23 a9y
mnmﬂw:mu“lmw ﬂWUﬂluﬂﬂaﬂJulﬂUﬂJﬂHﬁHﬁWﬂW Lummﬂﬂlumﬂmswmmijum

o o Y ad v o A d o a4 1 2 K& g WY g
nanuau ﬂ11’iuﬂﬂ11ﬂuﬂﬂ‘ll’é)ﬂ!i]ﬂﬁ"lillﬂﬂﬁ1ﬁlﬂ1 UIDNIINUVIUNNLAI mmumz"lu"lﬂmuwmﬂq

o & off ¢ VA A v b e H & a2 Y A o A
m‘luﬁmﬂaanummum HALUDNWIAITUILQAITENUIN 'Juﬂﬁ’liniﬂllﬂﬂlﬂuﬂﬁﬂﬂ@ﬂ‘lﬂ D U U

g o d o oA 1 a
1 dunruennun auw'luamanuﬂ

3322) Midammguveya (SQL) Wlanwanyssinaziiuszaniam Imsyfuise

Yo o @ @ a o a wva <4 1
Tadammngmdeyanunsasansfusiadeyandudounazivuguausivoseoudnd 1d 1wy

v

= wva : a a2 = < @
nmsduneanuauiia(inheritance) , IWANBSHIY  (Polymorphism) , MIDUuAUgIatY

] v v 3 »
(Encapsulation) Tifudoyald Fanwrgudeyangnilfulyadumlnut Ireisend1 sQL3

U U 9

/

SQL data definition and data

Relation Data manipulation statement (Create ,

Insert and Select ) syntax

-

Operation for complex data

Complex Data Types .
types : Object Identifiers ,

Inheritance , Polymophism

4’ 3 4 a v v o
gl]ﬂ 3-7 UaANNITNNINYONISVUFIHVOYAUYIINGaNNHT



a o v o L] Jdu 5 =
333 ssvugdeyaisaingduiusozariuayuentunug v Ao

I
2.
3.
4.

L < (4

AUAIBYVDIDDVIING (Persistance of Object)
AYINGNABIVOITOYALAZNT IUUBAFY (Data and Transaction Integrity)
anudasany

yy A @
MINUoYanUNAL (Recovery)

9 ' @ 5 >

mﬂ‘l’flﬂl’ﬂi;llﬁ'i’Jilﬂqulékl‘I’flﬁa‘Iﬂ“‘]ﬂu (Sharing and Concurrent multi-user Access)

Y 2 9 2 a ay
MIVINVOYAUATNITAITUDYA (Access or Query Language)

mssamsfiudeyasiuanun
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4
unii 4
AHUTINAY SQL3

o o o wva a a g 1
sQL3 Wunmngudeyaidinsmivayuniauliaves SQL 2 Tasiimsvenoriinludou
o < J 9 Y a 9 ya a 1 =1 g 3
Yool nAazvny Iassasriavosdoyalvlisdalninazlinnuannsogau - 52un9
v ¥ 1
mudnvelasaadisvesnsedae i SQL 3 Tmswannuasianuansagaiu $51wazidon
voalnssaiadeyaiiimsvnomu@uves SQL 3 fin
iR ' 5 = Yo S 9 a q ' a
e voulnduuialng (Large Objects : LOBs) nm3veulvivainudeyawiialniinazl
yualng la
¥
o fmuadoyawialmi (User Defined Types : UDTs) dm1saasuyiaveadoyaiumn
Inaild
o  fmuailaidulny (User Defined Functions : UDFs) amisaasaflendulmild
o yuTAnINEIS0vRe SQL (SQL Extentions) Insuenunamsaves SQL il
' 3
ANUATIS DALY
® N3NINDTLAZADUAIATUY (Triggers / Constraints) IMIAFINFOULOYAAZAINGNADA

9
Y¥93UBYA

Object-Relational Extensions to SQL Data Type

RN ~ e

User-defined Type Collection

Data Types Constructors Types

ADTs Row types Sets

Named row types Reference types List

Multi-sets

Distinct types

U 4-1 wandlpseasievestoyaiiinisvenerimanlu SOL 3
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4.1 wnseansele)osis¥U (Method/Operation)
] o v ths = Yy =R =< 3 !
nunede mssamsnudeya drungnlyeredalumsdsoya ¥4 SELECT , INSERT ,
k4
UPDATE , DELETE 32uinsounquiemssmmuaussuilinduguautiauaziiiu (Routines) ¥09
P ;o T e
1o1laAsAAIAINH (ADTSs : Abstact Data Types) dariagesetniiiiudssuiludmsy ADTs fie 19
° v o [ ° 5 ° @ [ v @ @
TumsAmuailandudmsumsdmualnid Famssmuailindusziludrdamsiudeyauu ADTs
a 1 v oA & Aa o a Y Jo 3: < Jd v
uazglimsaanduioanilsmmunimsmnualusiaveeyailingsuressziuiledduves
a o ° a ' 2o =~ o
SQL auyseilumsimuanmuuuauionInsesieves SQL nieilandunisueniignimua

Tasmu TUsunsuunasgiu

42 ANUTUWUS (Relationship)
= v o o . q ¥ A
nednNuFuUsveIns 1 laona ldansagnlalunwiuuyes n-ary inileu SQL 2
Famsduduazmsdamsiforruanugndesenuisafzimuavumsield  Taslidaumudn
Y A & & @ 2 Yy KRy g &
W11l ADTs Futlunminuvesnnuduius lu SQL 3 #n1soudedeyaveteouanaly SQL 3

Aoz imualunyuves MULTISETC...) , LIST(.) uaz SET(...) 14

aa d
4.3 1aNNIVINA (Attributes)

A = £ b\ < a \ N1 q Y ' nﬂ: = a

A9 swaziRuavestoyaieguamailudniwenlfismaun smeniuiiswazidoass 1s
9 ]
U IFU

CREATE TABLE Company

( Name Char(20), -
Position Char(10),
Age Integer,

Money ROW ( Salary Integer,

Ot Integer) );

a da
4.4 Twaweswau (Polymorphism)
=2 Al A A @ 1 1 @ Y o
NI Iﬂiltﬂill‘ﬂll‘]fﬂl'iElﬂl‘r‘ill'f)uﬂuLLﬂNﬂ?Wlllmﬂﬂ‘Nﬂu"ﬂ'Nﬂ'luﬂ"li”VIN'IU“U'ENT‘]JﬁLLﬂﬁJ
oA P 9 g a St ot & A Py | Y Yy A ° 9
YU U'L!U?JNcl‘}’mfniﬁ'iN“NQﬂ‘K‘Hﬁ'E]I‘W‘J%Lﬂaiﬂﬂmﬂlﬂﬂﬂuﬂuﬂluﬂ'ﬂﬂ m%mmumamwuﬂwwwm
a saiq Y ' Y A a 28 = ¥ e A a A ' ' o s
mmaiw‘l‘vﬂlmmax‘wqﬂmuwiaiwwwaiuuummnmnmﬂﬂu NIDLTUNDNDYUINI ﬂ'liﬂ'lIfJL’Jﬂi
Tvan (Overloading) 15U
CREATE PROCEDURE Multiply (a integer, b integer)

CREATE PROCEDURE Multiply (a integer, b integer, ¢ integer)
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4.5 ©PuuAYgatsy (Encapsulation)

Tunsagzamues ADTs liszAuvouduLnlgadunateszAy wu PUBLIC , PRIVATE
w3® PROTECTED  0df1lszneuved PUBLIC dzaglunminwesmsiouneves ADTs Faf19

(=] ] ' 1 Y 3
amnsoueainldnnau dauves PRIVATE azegludiuvesdunnilyaduiionua uazezoenld
k4

imssmuams1¥ludiuves ADTs mniu Tuduves PROTECTED ziifusivaz®uaveq ADTs
2 Yt ] a o o ¢ 2
Favzwou Idtimsueaiiummeniolu ADTs wanazmoluszimsdmuagylnives ADTs 9
sQL 3 szauilFlumsmivayuiduuadgadudmsoaine msresmsmIemsueanseeell

° Yy o
NINTUA ﬂ151%laullﬂﬂ°§lﬂ‘l’u

4.6 siaveyanaiuayunauiAvesosuing
a d .
4.6.1 YoyaviialsIIn (Row Type)

HuT53 Row) NMsfmuazelifulsd Feluszuvgudeyaluilegiu Tsfuu

1’
a o o

A Aa S A v 2 = ° ¢
madludehtinnuddgymnaveseouidnd delimsesnuuvzvugudeyadalimailsd
Y 4" LA o A
unldiuiugiudadindnmsoeniuy fie
1. MsansIEieuiinimiloun
2. mseenuuulieglunwlaseadieves ER laezunsy

3. aulassadrawes BR 1idlulassadwe Sasuuua

uadeyaria 153 Inilaiiu 2 uuu fe
4.6.1.1 153 Invifiside (Named Row Type)
TumsilszmatoyavialsFIminiiae fndndail
- §uAuduf1 CREATE ROW TYPE
adad Y

- dForiianuudngsadiadu

o aa g =
= fmuanennitidaieg Bareluluau

Freg1amssmuamselaoldfidawes SQL3
CREATE ROW TYPE AddressType
( Street Char(50),
City  Char(50));

CREATE ROW TYPE StarType
(Name Char(30),

Address AddressType );



CREATE TABLE MovieStar OF TYPE StarType ;

23

ci o 4 a { &
s idzilsznoudan 2 aeduinofeuaziieguesmsn Tavhey (Address)iu

aa J4 v A A A 3 [ ‘:iy
HoNN3IUIANUsTNOUAIBFDDUU (Street) Ly FO11IDI (City) AU

Name Address
Carrie Fisher Maple St. , Hollywood
Mark Hamill Oak Rd. , Brentwood

15197 4-1 U131 MovieStar 1119919015 CREATE TABLE

4612 Yoilnyialiiifi¥e (Unnamed Row Type)
°lumi°1Js:mﬁ%’aga%ﬁﬂiiﬂwﬁﬁﬂﬂﬁ%a%ﬂixmﬁ‘luﬂ{fuﬁaumi
TABLE 13U
CREATE TABLE Student
( Name Char(20),
Address ROW (Number Integer,
City  Char(10),
Zip Char(5)) );

CREATE

a5 190 [dezlszneudan 2 nedmifedounzioguetinsou laoiieg (Address)

I=~{ aa i a 4 @ ad . @
Fuennitadnysenoudtetueui (Number) 013 (City) uazsva lUsuald (Zip) Aa

el
U

Name Address
Joe Black 32, Melbern , 54120
Jay White 24 , Brentwood , 58410

Q15197 4-2 U@AIAIT 1 Student 1119919015 CREATE TABLE

wa s ¢
4.6.2 msﬁummmﬁunmaaaeumnﬂ (Inheritance)

v
m3funoaquautaly sQL 3 awnsaiidialuszduIni (Type) uazszaum

579 (Table)
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4.62.1 msduneanuautinluszavIninsesziuriinvesdoya
auuAdussmuasiavesdoyaiiy
CREATE ROW TYPE Person
( name char(10),

social-security integer )

Sundesmsfvteyaimy lumsnuafnfuaufiduindouazauiidiuag 151
YaduNoARANIAYIN Person Type Ty
CREATE ROW TYPE Student
(degree char(10),
department char(15))

UNDER Person

CREATE ROW TYPE Teacher
(salary integer,
department char(15))
UNDER Person

W1 Student 1Az Teacher wdUNeanuANTANINIENNTT2AYDY Person 7D name
1A% social-security 15192130091 Student 1ag Teacher 1D 1N (Subtype) ¥09 Person
1ag Person L‘ﬂl&%ﬂ!ﬂﬂﬂ‘ﬂﬁ (Supertype) U943 Student a2 Teacher

t’ﬁL's1@7@qnmﬁn%’agammﬁﬂﬁwﬂgc‘f;aﬁgmzvﬂuﬁaﬁnﬁUuuazﬂg“lunau?lmﬁu
Feves department Hunna e isransaimsaunesauauianavaten ni (Multiple
Inheritance) 1aTa

CREATE ROW TYPE TeacherAssistant
UNDER Student , Teacher

TeacherAssistant 3¢ &UNOARUAVTAVYBINALONNTTIADIN Student 1Az Teacher

d! ° Y a =} aa 4 . 5 ey [ 3
#0197 IiRa Ty uns1zlinenn3 a4 name social-security 1Az department F1iualy

4 aa J . - 1w @ <

Student 1taz Teacher HLIONN31IA name 1AL social-security 3¢ Idaudamuws 1zt unen
aa s wa @ J aa @ Y o
n3IAnAUNeARUANIIAINIA Person IMlOUAY UALBNNTTIA department 3z TANTINY
wa $ g v o v
w3z AUneARuauliAuIn Student 1Az Teacher Fuudoyanuazdaiu 31e1115000

v ) v
1018 Tasmsaeusenonnstoaiiulay
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CREATE ROW TYPE TeacherAssistant
UNDER Student WITH (department AS student-dept),

Teacher WITH (department AS teacher-dept)

4.62.2 MsAUNBAMANTRAIUIZAVAIT
wenaInmsdunenqauautalussduriavesdoyafinanumudusiannsoaiis
amuieliduneaguandaluszdumaeldlag
CREATE TABLE People
(name char(10)

social-security integer)

1AZE319M1519 Student 1A Teacher 1Y
CREATE TABLE Student
(degree char(10),
department char(15))
UNDER People

CREATE TABLE Teacher
(salary integer,
department char(15))

UNDER People

3N Student 11AZ Teacher HUNIARMANTAVOINAT LONNTTIANDINAII

5 ' < o a
People @‘Mﬁﬁﬂﬂ’ﬂ A1519 Student 11ag Teacher WU (Subtable) YDIM1519 People
11AZA3 People 1Hualin)aF (Supertable) 49371519 Student 1Az Teacher 1318111309
myauneaguauiAanIAa1eq Ini  (Multiple Inheritance) luszauasalduazannse

A A aa Ja : @ Y = o q [ a 9
wasuvenennitranginu lamuneiulussdusiatoya lay
CREATE TABLE TeacherAssistant
UNDER Student WITH (department AS Student-dept),

Teacher WITH (department AS Teacher-dept)

d J
4.63  1sllesisualnn (Reference Type)
g A da Y ' £ Y o Y
Audsntianuddgnedlanilsvesszuugmdeyaluiegiiu lugmveyauuy

v o J a FY a 9 @ J 1 =4 .
ﬁuwuﬁi):umsmmwaga"lﬂmmswmaq Taurumanleis 9uAd (Foreign Key) itaz Ing
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a4 d 1 a o v W a e
W15A8 (Primary Key) udlunsdivosszuugpudoyadeingduiusazinisanlunmuuy
Y a o s g ¢ & aa s & =] 74
msoduiveslsiazesundg  Fuennsivedlsd ininiaaunsadedelsimiou
1@ 1asld50unufida REF (Foves ROW Type) datSov ldnuanumusoveseeuing
Tumsateeouinaous Aed1aru
CREATE ROW TYPE MovieType
(tite CHAR(30),
year INTEGER,

inColor BIT(1));

CREATE ROW TYPE AddressType
(street CHAR(50),

city  CHAR(20));

CREATE ROW TYPE StarsType
(name  CHAR(30),

address AddressType ) ;

CREATE ROW TYPE StarsInType
('star REF(StarType) ,
movie REF(MovieType) );

CREATE TABLE Movie OF TYPE MovieType ;
CREATE TABLE MovieStar OF TYPE StarType ;

CREATE TABLE Starsin OF TYPE StarsInType ;

HONN3TIAYeY StarlnType ludaetnei lduansiezd1atalsTinouTaouenni
a o P ) ) g e x 4. 9 A
UIA star ©19D9 StarType LAE movie DD MovieType AT NYITI VUL StarlnType
flumselanuduiusszniaenn31aduuunguaengu (many-to-many)
i IR nuduaulumsdedalsd lnwdue 51ensaldmdeves SQL 3
] J aa J & EY =1 d 9 9 [ dy
VIvoNI wennstd lumisianiiagnanals T nivesmalathe Asil
CREATE TEBLE Starln OF TYPE StarsInType
SCOPE FOR star IS MovieStar,

SCOPE FOR movie IS Movie;
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o £y ' aa I A Yy =2 4
f1da Scope For vonlimsuin uenn3dndlums Starln Ao star 1989157 Inn

aa 4
YBIN13 N MovieStar LLale@'V]V]TlJ'N‘I/ movie Es]"lﬂa\'ﬂiﬂﬂwsilﬂﬁﬁ'ﬁ'm Movie

4
464 uetaunsnmIni (Abstract Data Types : ADTs)

a Y 2 ™ wa g o 2
Wuriiavesdoyalu sQL 3 FimivayupuauiAwuualygaiuvesosunna

o a2 3 2 9 a dy 9 o ] d o d'o 4? v 9
Tunuwienisditdeyariatazasnsziruilndummensimuasuinnuveya
a dy J 3 & 9 4 dy @ a [ 4
yiatmndy  Fwedauasnaid1ln (ADTs) Wuiugwvesmsianriavensdun
a = a ] ] < : 3 @
giialni Futludoyaviialmi wu doyaiing (TEXT), 3Un1 W (IMAGE) , foyainuariy
A A 2 a - ya Yo ad a
52UsM5e0IMA  (SPATIAL TYPE) uazduq  aellmswannlnimsladvaalme

¢ A 4y Yo o ]
(Multimedia) luszuugmideya uazueauasamdrlnidudan Idsumsiannluuun

‘V]'Nf:
Tumsilsgmrnodaunsnadr i deeldsuvnmidasail
1) CREATE TYPE <type name> (
2) List of attributes and their type
3) Optional declaration of = and < function for the type
4) : Declaration of functions (methods) for the type
5) e

mneme Tuussiana dumsdszmafsdsuiududasgnimlslumsSeuioy

" v Ad g o A 4
uazluussiana Wumsissmeilandudue (method) voauptlauasnaa Inw

4
@ a a J v z . A 5 o @ Y Jd o A
lu SQL 3 $alin5aviouilaney (Built-in Function) d1nful¥fuuedauasnaidilni dadl
d (%3 d
1. Weanvuneuannaos (Constructor)
YAy RS b s NS I v B AT
gnlmieds1aeouRnd Inidmiuveyavilail TauA 3 uAUVDINNLENNIT TR 11
2 da 1 g o 4 ¢ 2 A Y
seuidnanauiiu NULL gulivnvesilendu fo T() weld T iuveveuadaunsnaial
L4
In
dou o ad J
2. Hanvuoeut¥sniIes (Observer)
I~ Lo R s ad U aa J 3 9 o & a
Wuflsnduraesmsumvesonnstaavunu B ludunlsnis - ligdunuves
ey y 2 A aa A @ q
flandu fio AX) 150 X.A 1ile A Wudeveaennidig uaz X Hudwnlslas
du a d
3. HanTuliuames (Mutator)

Yo ' ' 1q @ aa o
T¥Amuaaidoyam lnildnunennidog

Y | v dJ
ﬂ'Ji’)f.n\‘iiﬂﬁlJS3ﬂ1ﬂ!!0ﬂﬁ!&ﬂ§ﬂﬂ1ﬂﬂﬂw
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1) CREATE TYPE AddressADT (

2) street CHAR(50),
city ~ CHAR(20),

3) EQUALS addrEq,
LESS THAN addrLT

4) other function could be declare here

5) )

o U P aa J
“lumavmf]umiﬂszmﬁ AddressADT "dlﬁllizﬂﬂﬂﬁﬁﬂﬁﬂ\ilm‘nﬂiﬂ'}ﬁﬁﬂ street

3 aa 4 v 1 §
waz city laovageenniiadzgaiditaldiieonilandudieg Alszmalilunee

y &y, 3:
U3 N Inwimiu

° o [ dJ
4.6.4.1 ﬂ'liﬂ'l'ﬁuﬂ!llﬂﬁ'E)ﬂﬁ'l?ﬁ‘ﬂ!l?)llﬁ!!ﬂi ﬂﬂ1€ll1‘1ﬂw

@ a aa J g kY i < v
Ha\ﬁnﬂﬂﬂizfnﬁllﬂ’/lﬂi‘U'N]ﬂwqqclullﬂﬂﬁllﬂiﬂﬂ’lﬂ’]‘l‘ﬂ“ﬂlﬂi%llﬁ') (SR REEE]

o @

° Jd o v [ y o o a J
fmuailaddudeieldlaoldguuudstidmsvmssmuailandunuudumesuea

(Internal)

FUNCTION <name> (<arguments>) RETURNS <type> ;

1 dyo @ o d o
uazginuvae lTdmsumshruaianFuuuy external

DECLARE EXTERNAL <function name> <signature>

LANGUAGE <laﬁguage name>

J o a J o Ao 3
HefFuLUB Mo U0 a (Internal) M8 Haddunouiulavl¥ns SQL 3

ins 2 AP = do A a 3 v A
HanFuuuuldnFnsuoa (External) M110aa Hanvundoudulasleniwiou

f0019M5 AN UANIAF UL UMM Uea 1131 AddressADT

D

2)

3)
4)
5)
6)

FUNCTION AddressADT (:s CHAR(50) , :c CHAR(20)

RETURNS AddressADT ;
:a AddressADT;
BEGIN

:a ;= AddressADT( ) ;

:a.street ;== s ;
acity :=:c;
RETURN :a;

END;
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7 FUNCTION addrEQ(:al AddressADT , :a2 AddressADT)
RETURNS BOOLEAN;
8) RETURN (:al.street = :a2.street AND
:al.city = :a2.city);
9) FUNCTION addrLT(:al AddressADT , :a2 AddressADT)
RETURNS BOOLEAN;
10) RETURN ((:al.city<:a2.city) OR
(:al.city = :a2.cit);) AND :al.street<:a2.street));
11) FUNCTION fullAddr (:a AddressADT) RETURNS CHAR(82);

12) :z CHAR(10);
BEGIN

13) :z = findZip(:a.street , :a.city);

14) RETURN(:a.street || >’ || ;a.city || >’ || :2);
END;

] &2 E5 ) I~ 9 o @ o 7q 1o @

U INANNIe AN Wumsaduilsrsunouadnmes 1Mudmsy AddressADT
A Y o Ay b - A - - d od v d?
e liannsasimuanuTudu IR iuuennSLIA street AT city VBIDRURNANTS19TUIN
il TeedmsBonldlana  AddressADT( ) Fuduiladdunouadnmesiduaiia

<] (4? '

20 VIRNAVULINDY

] v ad : a I~ v

FuITHANAat e way idedy Wumsadeiladdu addEq 1ay addrLT
= a U VoA Y o @ = § 1A o £ 4
w3euineuadeyaaesninsudmuaziendugaielddmsunasunegnsudiun

& S9N - o
Lﬂuwagmugﬂuuu IMUDUNUNUR

Aet1amsmruailen s U ndnes uea
DECLARE EXTERNAL findZip
CHAR(50) CHAR(20) RETURNS CHAR(10)
LANGUAGE C;
47  n15A23T0Ya (Query)
maidadaudgvealsdIniez1d9a () fu faded
SELECT MovieStar.name , MovieStar.address..street
FROM MovieStar

WHERE MovieStar.address..city = ‘Beverly Hills’ ;
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nndetaiumsfi3doyanna1s1e MovieStar Faadranan 15T Inide StarType &4
52n0URIUTOUONNTTIA A0 name LA address TABluLONNSTIA address  GarlsznoURIBaD
HeNN3TIALDY 1AUA street LA city

dumahiasiiefisudlnd aunsevinldTaslinseamng « > fadaeons

SELECT movie -> title
FROM Starsin

WHERE star -> name = ‘Mel Gibson’ ;
@ I < A A 4 A Ao "
VT1NAIDYN L‘l]uﬂ'l'iLﬁﬂﬂllﬁﬂ\i‘ﬁﬂﬂlﬂ\‘lﬂ1WUuﬁiYjﬂL‘SEN‘mJ Mel Gibson LAY

4.8 ﬂﬁ)‘l—!mﬂiuﬁ(Constraints)
4.8.1 ﬁﬁﬂaummuﬁ (Keys Constraints)
dthsofvuansnseRg denisamalao19aslalumesdidel
4.8.1.1 ldfds PRIMARY KEY mundatienn3ivesnsia qanfy

CREATE TABLE MovieStar
(name CHAR(30) PRIMARY KEY ,
address VARCHAR(255),
gender CHAR(1),
birthdate DATE ) ;

4812 Wind1¥a PRIMARY KEY (attribute name) 191 1umeni 31955 mie Ins
36atlsznoudasaeauonniBadaly wu

CREATE TABLE MovieStar
(ID INTEGER,
name CHAR(30),
address VARCHAR(255),
gender  CHAR(1),
birthdate DATE,

PRIMARY KEY (ID, name) ) ;

2

3035 lumssmua lnsn5dnd Ae lods UNIQUE ldaslyludunisporiuiy drda

PRIMARY KEY

d d
4.8.2 Wot3dufAd nOUMATUN (Foreign-Key constraints)
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J aa & & 2 2
WolssuAd Ao weMNSTIAUUUUOUAS (Nonkey) Tumsaniiadaiiulwsun3dnd ludnan
J Ed
sl M3ems1aReIiu) msmmuaeissuadlaoly sQL 3 Tgduuudsil
4.8.2.1 19M1d REFERENCES <table> (<attribuete>)

4.8.2.2 1¥M1d1 FOREIGN KEY <attribute> REFERENCES <table> (<attribute>)

A70014
CREATE TABLE Studio
(name CHAR(30) PRIMARY KEY,
address VARCHAR(255) ,
presC# INT REFERENCES MovieExec(cert#) );

@ [} a o [~ o o N = a
1NAIDYIN LUDNNITUIN presC# Qﬂﬂizﬂ?ﬂ!ﬂuﬂmi%uﬂﬂ‘ﬂﬂﬂﬂﬁ'N Studio KUY LDNNT
i Y =2 aa < &K g o da % A o
UIA presC# DWOIULDNNTUIN certH cﬁﬁlﬂu‘lWiil']iEJﬂU‘Uﬂﬂﬂ'liN MovieExec ¥179131919392NIVIUA
Tudngduvgai
CREATE TABLE Studio (
Name CHAR(30) PRIMARY KEY
address VARCHAR(255) ,
presC# INT,

FOREIGN KEY presC# REFERENCES MovieExec(cert#) ) ;

Tumsinianugadesesdoyanfannins e dufdtun szuues1dulomy
dotharioluil

L i mumeemezsuasm (nsert) foyaaslumsn sudio Tnofia1ves presc# i

19 NULL uag liidfuaundnveanann3tion certs 1ua1519 MovieExee s2u1vz livon

E
Intims lddoyariuasll

|89

= o q o U a I
WINTIMIsWAN (Update) Youalunsne Studio vliawes presc# wasulihiu
] Yy = a é’ ' ] <]
NULL svuveg liseuliimsn/aounaunaiu msizar NULL Tuawnsagrinylu
aa J F
HeNNI U4 certt 18

WInTiN5ay (Delete) Foyannilnlunisis MovieExee Taonmvas cert# Galsingeg

(U8}

' 7.9 v Fe
Tua1519 Studio szuves lusonTiimsavdeyananiu
[ 5 4 o Y {
4. wndmsswandoyaundlaluaisns MovieExee Favhliaves cert# nfaounasly

a d' U a ;’ [ 9q 5 d' ;’f 1Ta d?
1Ay Taoinuamiudagnldluaisis MovieExee msnfasunaaiuez lufadu

3
o @

Tu sQL3 18mmualianusol4s1da ON DELETE itaz ON UPDATE a14#20 SET NULL

9 v w 1

v ¥
%59 CASCADE uf lvu Toviennai'ludadu dadredrans il
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1) CREATE TABLE Studio (

2) name CHAR(30) PRIMARY KEY ,

3) address VARCHAR (255),

4) presC# INT REFERENCES MovieExec(cert#)
5) ON DELETE SETNULL

6) ON UPDATE CASCADE) ;

oA A = ) v = Ty
yssiaith Imsudouulnnemsaudeyalniidluh mnlimsavdoyaunila
. ' aa ’ Aoy o do aa o
Tum1519 MovieExec AMBNNTTIA PresC# 1ua13 1 Studio NAWWUTAVUBNNTTIA certt
o I~
wgndmualiidu NULL
5 o A a A £ ] 1 a o’ 9
us3viaf 6 UmaasuuTernemsandeyalmiiiui minlimsdwmandoya cert
Tunanlag ¥9991519 MovieExee udadayannaian Tua1sia Studio #liA1 presC# duins

fua1lu cert# Ngnlasuszifaounlasalaldae

AoumATUNYBIRYD
4.8.3.1 NOT NULL noHaasun

3 IA o D) aa Y o Y qo

Funouamsurnsimualiavowennsiaamuiu NULL msdmuadoeldm
&1 NOT NULL sunaansiszmaonnsingaouaiiansia iy dansndasusidalud

] Y EY

pu199adtu

4) presC# INT REFERENCES MovieExec(cert#) NOT NULL

i s ason/feualasiives presC# Tua1319 Studiolidiu NULL 1@

3 ' q ! £ & A U - 3 ]

sy lienmnsn lduaideyadaiiimme A1 name 1Az address 1519 Studio 1A nag

ansol¥srde SET NULL Tuussvian 5 aadiotatiasduld

4832 WONTSDIA-UA 150 AOUAAIUN (Attribute-Based CHECK Constraints)
isnsaldmds CHECK wiefmuaveuwasiveadeyaniivzgninulunonns
Taald
@ [ 1 FY 9 ° Y " = L
foeary  us1doamsmrualiaives presC#  lua1se Studio 1Huavena
You 6 nan vz 18 Taodousdaus svian 4 13
4) presC# INT REFERENCES MovieExec(cert#)
CHECK (presC# >= 100000)
A 9 EY o 7 aa 9 < < Y
niodusdeemsfimualiawowennsis Gender 11A1519 MovieStar 11ul@
VoA A \ o ) e v o e Lt
403A1A0 F 13 8 M M1y azdeanudiadaluussvian 4 1duaail

4) gender CHAR(1) CHECK (gender IN (‘F’, ‘M),
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48.4 Ty AOUMSUN (Domain Constraints)

E4
=1

aunsafmua lawnveaenn3tiame 14 1ae19f1ds CREATE DOMAIN fail
A10619
CREATE DOMAIN GenderDomain CHAR(1)
CHECK (VALUE IN (‘F’, ‘M));

J 4‘! aa o Iy a o g o 9 o dy
azilovzlsemeenns e gender 193 Tamumuiimmuaszainsasinldaadl

4) gender GenderDomain,

48.5 lpavea ﬂauamiuﬁ (Global Constraints)
uiagenlditlu 2 viinde

4851 Ywnawa ifn neuainsun (Tuple based CHECK Constraints)

3

& Ao 2 avo %L a b\ A o o v
futeulvismuatulinudoyalumisie deuhvzlddeyaniemmsn/asuulastoya

U

Tan Tumsne dealimanivaoundoyansamuienluiidmua13usely mnlugndosmuitou

4 5 A o a
Ty msnfasumlanivezgnendniug

PLITEN
1) CREATE TABLE MovieStar (
2) name CHAR(30) UNIQUE,
3) address  VARCHAR(255),
4) Ggender CHAR(1),
5) Bbirthdate DATE
6) CHECK (gender = ‘F’ OR name NOT LIKE ‘ms.%’));

3
1

W g ey o P Y g Y A v 2 9y v
ﬂjaﬂ1qu1ﬂuﬂ'liﬂ'lﬁi‘lﬂlﬁ@u‘lsﬂq‘l ﬂnﬂu!Wﬁ“flUlla’J Gﬁ@ﬂzﬂ@ﬁqﬂﬂ]uﬂu@ﬂﬂ Ms.

4.8.5.2 Assertion
Y A o A Ao v A2 qgye v a o
1o fmvuatou luhsudoudetiuldiudeya Tyduvumsdszmeanail

CREATE ASSERTION <name> CHECK (<condition>)

A0

CREATE ASSERTION SumLength
CHECK ( 10000 >= ALL (- SELECT SUM (length)
FROM Movie



34

GROUP BY StudioName) );

[~ o 4 1 z 4 1 a 9 1 a
Wunssimuateuluiinnuesiuiimuavesnmouas voaaas dgd lodea litiu
10,000 W%

49 n3nnes (Trigzer)
’ a L= s & =y ' ; A A U 9
N3NNI NI UADUMATUNUVLNHA memmnmdmnﬂauamsu‘nauwﬂan"lﬂum A

i w?mna%zQﬂma%aemf}aﬁmﬂmmf (Event) famun 3y szuumstamsgudoya
(DBMS) vzneuaupmgmssiniuninaderdonlviitmualignasnaenudainiiueie wedl
Tosunsumedazfudimuadneiszuuiamsgndeyansumsunamsaliuedls
A0619
S AIAMMLANE D EME A3 19 MovieExec(name, address, certh, netWorth) 4R il
CREATE TRIGGER NetWorthTrigger
AFTER UPDATE OF netWorth ON MovieExec =~ 2> EVENT
REFERENCE
OLD AS OldTuple,
NEW AS NewTuple
WHEN (Ol1dTuple.netWorth > NewTuple.netWorth) — CONDITION
UPDATE MovieExec [
SET netWorth = OldTuple.netWorth ACTION
WHERE cert# = NewTuple.cert#
FOR EACH ROW

a A o y = = ' : o I
nAnsanesnMvua Werziimsaouiuasnt netWorth 11un1519 MovieExee (11utvg)
M3al) 912ABIIATINADUIFUADUI netWorth m1lviiesniiaudunsell lesnnszuudams

gmdeyaszihaiuuendu (Action) timuall
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UNA 5
a da d A J ad d
puvlosNng giinasuva 1F5H03

(INFORMIX - Universal Server)

a da a '3 a
5.1 aoaenssuvesdurlesiind giinesusa i55vines
5 a Ia a J a P @ a 7 o
Tuguvlesing giinesuya 1F335Wnes  FeyaRorfuriiavesdoya (Data type), Hedduuazas
Y g s "o ¢
Winamsensziny 13 luais1auanaifen (Catalog Table) 1nnAAuasAlAA (Hard-coded) 1311

Fivnos

4l

Extensible
SQL-3 Parser

Extensible
Optimizer

DatabladModule

i Parallel
Function Manager

[ AR ARVt NAT O o2 2 Im S ' NYA JAS 7/
DataBlade API
[]

Parallel

= Access Methods
Parallel

|:‘ DSA Data Manager

{ dn ¢ a & ¢ ¢
3UA 5-1 wansaornenssuvesdunesing giliesuya 155vies

b

1 ad g a y Y Ao A
A sznoUVBUFIHIIOTIOUTU (Server Engine) HazHUINA199) Ui
d o a0 )
B wimwes (Parser) shmthiiewuazasiedenlionsel  gawesavhosiladdu  (User-defined

5 2 o <] J
function) Waz FiAvesdeyaszgniuiinaslumsunamdeniazezgnasivaey Tavwiaises

£

a ¢ ¢ o { {ot ! { A : o Y
B Soufludgiwes (Optimizer) vhnihiAonmenangamediatoyaigniis Faexiilaved

q U
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< s
{wan wdovies (DataBlad Developer)
d s o = o do o ' s
B {sfFuamnuees (Function Manager) ynnihfinuazfamsgmaesavhoailandumsizigaayes
a o o o [ o
arvheaflanduazginued luasunaaiden

@

B yonaamsen (Access Method) Tivnzauvzgnidonndmiudeyanimdagaudly daszvilag

[
aduvasanieiijos

d o 4 4 a d
B aduanuges (Data Manager) simihiiadoutnodeyard-oonnnaad

fued luszuumedii
o ) 2y v Y Aa a a vly
sruumstanmsgudoyai 18smerszvugudeyanilsz@ntmmuazansnvonsszuy e
ptAliies  (Scalability) — vesamaonssuvesdurlesing  luuuvAam  (Dynamic  Scalable

4

i VAo qya sa A % 2 /3 o ) 4
Architecture) ﬂ]iaﬂﬂ!ll}ﬂl"ﬁuu‘ﬂ'lclﬂauﬂaiNﬂ‘lf gun’ﬂilmﬁ LcﬁiwnﬂﬁLﬂuizﬂﬂ%ﬂﬂ'ﬁg'\uﬂlayjﬁﬂ

e

L)
v

mnzgaudmiveadnsndeamsszuniamsyudeyaiifinnuiyede Iduaclivsz@nsamgs ums
9

=Y 9

= ] a ]
yenuIannudnsa lumssamsmisumdeyandugeunasieyalunnguuy sy g 1o Y

A ad S Jmiye) Y KR a da d a 4 ad J v v
MNIvDNAIDNNDIUNTANIDVUDYALVY 2D 3D ulﬂ %dauﬂﬂinﬂm gUIDILYA L%iﬂlﬁﬂiﬁ]z%ﬂﬁﬂﬂﬂﬂ

o 9 3 ) 1§ =4 a a
Tumsiamsdeyarinldogiaidszaniam

' Y ; a da d a d ad 3
52 gaauvedlnserdeaeidnenssuvesdurlesiing ghnesuwa 1B5vines
52.1 m3yeenuubiilszanEnngd (Performance)
a Ia o a o ad 4 % 9 a Y
myeonuuudunlesiing gilnesura Wwives 14lassaisRuinussuuguveyauuuYLIY
= ] ) TR a s 7 a
wuudeme  aswenuvulimmsaldldvassuunouiamesiuy Tuswaesiviuazivunae s
4 { a a 1 a a a Ia 4 a
wenes wazitluszuuficnnsaldlszdniamussensans Iwedielidssaninm uazdurlesundg gu
¢ ad o o " q Y o d‘ > g 4o v 9
nesura FilnesdrnnsalSuisalimeianveaszuvivin oy Insaidudouln
o o A 1.l a o o o ' vo . & W B
amnsasansiudeyaiifvadesodulndda i ldmsianldsunsuildiolaglhiduiuaesnum
9 do v
Joyandutoue
£ g .
522 mseenuvuldaninsovensl (Extensible)

9 P

@ o @ o [ @ v @ 12 Ja  J
Tuszuumssamspiudoyalavilszdamsudeyaiiludaay @dnus udauesiing g

U

S o w

a s ad s Y q ¥ ' A = v o Y
HDILUBA L‘Hiﬂl?ﬂiﬂﬂﬂlm‘ﬂiﬂﬁ'mﬁ01‘5’311468131Uﬁ%ﬂﬂ1ﬂﬂiﬂﬂﬁ1u1iﬂ?’]%&’ﬁl‘ﬁﬂ'luﬂﬂ“llﬂgﬂﬂizmﬂ

I3 ] a a aa aa a v g
o4 191 0 39 1o 1doa upunm aosiia suida am deanu nazdeyaildiuiy
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523 eonuulfiiennefed 9@ (Integrated)
M5e0nuUD NTIUsINTeRURITzUUSANTTIuTeyauuvuIuLaz Tnseas wdeyauuy
3 I a g Ao qu a o o 9 My 1A a a
20U loisoumanh v szuumusavnsdannumusanazihndun 1¥ v ldedelids s ans
Salieng Vi 5 ) iy ) 4 v
am  mssawduilildduszuuiamspudeyatvaansovne lduazmnanumunsavesszun 1a

ﬂ 1A = [ a @ Sldyo 9y a A : vy
Hueded  msiansesved luszun@odulatild dlszdnnmgage uazaannudidoauyes

£ R

o v Y o Yy o A4 A gy
izumﬂmigm"uayauasﬁx‘umm"lﬂ LlazUQﬂQ‘l'Jﬂ')Uﬂ'ﬂll‘]Jﬁ@ﬂﬂU!lazﬂ’ﬂnl‘]fft]ﬂavlﬂ"lﬁ]\‘lig'ﬂﬁ

52.4  eenuuunwInnssulny (Innovation)

v
[

) a Ia 4 a 4 ad I 0o R K A
msoenuuudurlesing giinesuya 1FsWneshmiladeanuiiuszuudla (Open System)
§ 9 T~ P Lo ) A o ey g o d o
szuuives 1d lao1iiias1da (Unlimit Extensibility) — waziiudszansnaliduTdsunsumesvila
Y A g 1 [ a 4 1 o <
annsaaieszvuiduginadieg wu anasgivedadea 3 nisileudenuamAlnie

o C4 4 A £ g < =2 q Ny ' o o e
Tulaseerdusndies niemsldanuluszuuvinadnmudwinalng)ldediilszdniam

a 4y a da = a d ad d
52.5 msms‘uaymamuﬂaiuﬂm g0 16503

£

a J

v a da o as sa Y A Y g v 4 o
sTUUFINvoYaveBunesing glinasuya 15sWes e yanl Inssasudunuuveyandy

U u

Y : i a : { o > )

%Y (Complex Data) 31813019z Joyalunmuvvvesdoyandudould swmsansoadig
{ & a q T

Foyaiilulnviaiia nala

L]

Query Relational DBMS Object Relational DBMS
No Query File System Object-Oriented DBMS
Simple Data Complex Data

a A ay o r
37./7’ 5-2 !lﬁﬂ9ﬂ75ﬂ?5q/9yama\7§$1/ﬂg7uwayauyﬂﬂ'ﬁ?‘]

5.3 ¥iaveyarHalni (New Data Type)
a Ia o a o ad L4 =1 9 d a 1A 3 A 4 Y
Tuduvlesing yiinesuwa B35 Wnesziiand Iniwialuimindun fe 1531mi , aeamadu
T a a 4
(Collections) , yawsosav1oAAIA1INW (User-defined data type) 19U Aa#ias (Distinct) 150 Towalny

(Opaque Type)
¢ v o ¢ v 7Y Y o A v ' v
e I59lmi  alanummsolumssiunedminaegaeduididsiuiie I hudemsiin
AT MIANTIUMTAN

2 v 9 v U v A v JIAa ]
e naoaaniu srouynnideya lanasgmlunediniiissnoduiifes iy
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Craete table customer_contact
(name char (20),
Phone set (row ( phonetype varchar(10),
Phoneno char(10))
not null) );
a a d YA ] 1 9 a 5 vy
® ﬂﬂ"ﬂdfﬂﬂw %Sﬂi;!ﬂlﬂﬂiﬂll_ﬂ'lﬂlﬂﬂllﬂﬂﬂ'J'Illllﬂﬂﬂ’l\ﬁlﬂﬂ‘llf)y,ﬁﬂNﬁﬁﬂ% (Business data) ul'}l N
] @ ] Y ° 7 o @ ] a i v v Vv o [ 4
DUNWYALIU YU lﬁﬂﬂ'lﬁuﬂleIWﬁ'lﬂi‘lJﬂu?ULQuﬂi’]ﬁllﬂﬂﬂNﬂu (GRILGEN wix‘iﬂ, 1y ,...)
& gLl C e gl s 6 ot isid, ' v 9 & W iy
ﬂ%ZWTiﬂﬂﬂﬂNuﬂﬂTHUﬂﬁTH‘SU ﬂﬂﬁﬂ'l5ﬂz‘hlﬁ'llﬂiﬂﬂJ‘UﬂH'ﬁ‘l’]lﬂu‘*ﬂi@ﬂﬁﬁ@'ﬂu')ﬂﬂu‘]
18 nazaedurintuniuoug My i

e Joulalnmi  dunedauasaaidlnwinil lassadremelududouldifvdouavua

1 ' a I~ o ° &)
Tna) wu doanw | 1iee 38 1o Wudu sranseaie e Invuassmuaileansu
o 4 4 o, @ W 3 )
Toulosisinos  nagmsindsunseaindamsnudiiues  dsleulaszmiveayu

a o = <] EY ¢
aamﬁmmimsaummaweu”a"lmml (Private data)

a a Jd a d ad
5.4  myguneanaautAludurlesiing ghinesusa 135vines
A wa a Ia L4 ° Y =
msduneanaaulinluguresing vzl 2 uuw fie
) wa o [ 4
1. msduneaguantadmiylsTing

2. nsfuneaguauadInsuA13 19

o [ J
541 msauneapuauiamniulsdInd

damradalsdminiafugdnledInd sannseaiiedu Iniveuiuldlasldm

UNDER <"I:5's 8UDN Supertype>
f081913 U
CREATE ROW TYPE EmployeeType (
Name char(20),
Dept  integer,

Salary money);

CREATE ROW TYPE SalemanType (

Quota money,
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Attainment decimal(4,2),
Commission decimal(4,2),
Accounts set(varchar(30) not null))

UNDER EmployeeType;

CREATE ROW 1YPE EngineerType (
MBO_bonus money,
Skills set(varchar(30) not null))
UNDER EmployeeType;

o 1 <
nndede lumsadinld EmployeeType  Wuanhi/osImives  SalemanType uaz
. o J wa I o
EngineerType FUlnWozdunesqaanianng Adadoya (Data Field) voaxgthalos Inviiufioisozuos
Y1 o

1&31#aa name ,dept L0 salary gﬂnmﬂuﬂa’ﬂ%yamm SalemanType (182 EngineerType A8 UONAN
Aoy Jo A a A P~ /s Y ' s s
Hudadu Inddscmsoduneandnssuduain  aphiles Iniiidadas 11 gaiaresavhods iu(User-

defined Routines)

542 MITUNOARMANTAMHILAI

A 4 ' B% Y
1119151 Create Table nilau SuperTable 1318910139 Create SubTable voeiuldTay 1y

Do
=}
&Lo

UNDER < ¥0%04 SuperTable>

feg Ty
CREATE TABLE Employee OF TYPE EmployeeType;
CREATE TABLE Employee OF TYPE EmployeeType UNDER Employee;

CREATE TABLE Employee OF TYPE EmployeeType UNDER Employee;

v 4 v
SubTable Aerd1etutiszansodunenguautianiaques SuperTable 1dun  aoduil , ddl

; a ¢ 4 g ;
(Indices) , N3MNBS , M31ABATUALTDYA (Storage Options) HAZABUTATUN



SnvazanuduiusvesInfiuazaise wlidnyuzdagy

EmployeeType

Employee

Sale1nanType

Saleman

EngineerType

Engineer

4' v =) (V) [ 3
32]77 5-3 !!@Tﬂﬂﬂnym&’ﬂ"Iiﬁ’ﬂﬂf)ﬂﬁ]ﬂ!ZTJJUﬂia‘fﬂUTifﬂﬂWMa&’ﬂ'IiN

(Y3 ' 2 wa [V d a
5.43 fethaaimsauneanamuianeauinnailinfesmiia
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& o a ad Y ) A ) A 9 v OF s a
o hmsswdsndeyaaslusumda i5nedowiudeyaluneduivesgiosimiiaacly

INSERT INTO Employee

VALUES (‘Fred Smith’,
111,

1000.00);

INSERT INTO Saleman

VALUES(‘Tom Jones’,
222,
2000.00,
50000.00,
80.00,
5.00,

“SET {*ABC Shoes’ , ‘Leiner Boots’}” );

INSERT INTO Engineer

VALUES(‘Janet Brown’,

333,
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3000.00,
1000.00,
“SET {‘Cobol’ , ‘Java’}”);

(2

b4
¥1n1379049 SELECT 4932910 Supertable 92 lawadnsasil

SELECT name,dept FROM Employee;

RETURN

Name Dept
Fred Smith 111
Tom Jones 222
Janet Brown 333

' A o = 9 9 4 a 4? 9 q o a CV = °
LAaN N manﬂmiﬂﬂsuaga‘luqﬂnﬂmmmamum ma:ga‘lwwmmawmuﬂ%zQﬂmmuﬁm

1 A a ' é’ 0 sad
&1 uathdeamssonmmsdeyaiagluyplesimdaniniu szannsaldlaoldfdisa oNLY

3

=

N

SELECT name,dept FROM ONLY (Employee);

RETURN
Name Dept
Fred Smith 111

~ P wa A 4 Y Y oA o o 1 A
** YA ﬂ?i?]@é’?W@Mﬁﬂﬂﬂﬂ"ﬁﬁﬂ‘naﬂ"v@ﬂTi'f?ﬁWUﬁ&’ﬂ"ﬁN?ﬂﬂ;‘fﬁ@dﬂﬂ?iﬂ'lﬁuﬂIi?nIWWﬂ?JHW

CMUUANTINAND **

o 1 A wa day d Ao o d
5.4.4 mE)Emmsaumﬂﬂmammmmgmmasmﬂmwgmmawu"lﬂw

1% I J a g o &
anvazvegawesavhoa nuudsil

CREATE FUNCTION Compensation (emp EmployeeType)
RETURNING money;
RETURN emp.salary;

END FUNCTION;
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e

orvmmnsaisonlgdangudail

SELECT name,salary,compensation(e) Compensation

FROM Employee ¢;

RETURNS

Name Salary ; Compensation
Fred Smith $1000.00 $1000.00
Tom Jones $2000.00 $2000.00
Janet Brown $3000.00 $3000.00

o da < ' 4 ° o q ° a 7t A
nnaanin duaaaliiug ffesismuailsdiuliimndifeilasveyies Ininye
Y A EY Y u’: A wAa 7 o I3 Y KX Y 1 @
EmployeeType La2i3on loHanguiy msduneanuauianan lugy Ininezgrididsnisunu
v o <o Y 9 KX o 4 Y y
Susrtmuailanduldiddanmzdy Indissmda lddow
CREATE FUNCTION Compensation (sales SalemanType)
RETURNING money;
RETURN (sales.salary
+ sales.commission/100
* sales.attainment/100*sales.quota);

END FUNCTION;

¥
(azyA5 SELECT wuinue ldHaansa1sean lueail

Name Salary Compensation

Fred Smith $1000.00 $1000.00
Tom Jones $2000.00 $4000.00
Janet Brown $3000.00 $3000.00

a4 o 9 o ' d v < A A <
lWi’lxiﬂucﬂqQﬂﬂ’]ﬁuﬂvl'Jlﬂw']gﬂ\jﬂa']’) iJ::lJNaﬂ‘lJCIﬂJ"lﬂmmuﬂg‘wuﬂlmclgﬂlﬂﬂ‘ﬂﬂw

Y
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¢ a d

5.5 wiadoyaluduasiing glinesuva 1B5Wnes

' a <! @ 1 o 3y
uteesuylaidiu 2 iadelnaje eil
a g Aa Ja I a J ad do .
1. %uﬂmay‘amuﬂmunm guUnDILNA [F5NPIAMMUA (Data Types That Universal Server

Provides)

°

2. %ﬁﬂ%’ey’aﬁéﬂ% N1 UA (Data Types That User Provides)

Jd a d

a v Aa da ad do
551 ywiaveyandurlesting gHasuwa 1FsWneshvua

°G

£
a J ad 4 [ a 1
ginesua 15 INes 2330 Inseas19n10lu (Intemal Structure) voariadoyane 11l

B JvsuméIni (Built-in data types)

g
B aoumdndmdnd (Complex data types)

Server-Defined User-Defined
Built-In Complex Distinct Opaque
Numeric Collection Row Type
Character
Multiset Named
Boolean
Set Unnamed
Chronologic
List
LargeObject

o a ¥ a da Jd A d Aad 4
3UN 5.4 yansyilaveyavesauesing gilesuwa 15509

a da £% J T A o W

55.1.1 TanoummInw (Built-in data types) UandalzaAIu
Q a v L & Y, Ny Jo q YAy ¥
1> uriiadeyaiugudmdnuadsinessa il

2> liimnsontgeseaniiuaiuand de1u149n ( Atomic )



a Jda FY d a J ad S A ;
3> ‘U'J'VI?JU?TWI']U[V]W‘Uﬂ\igunﬂﬂl‘lfﬂ @5 o3 Ul
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[

DATA TYPE EXPLANATION

BLOB udeyalun’ luFasiisrauuugy (Random-access Chunks)

BOOLEAN 1HuAAU A0 True LIAZ False.

BYTE dudeyalunludesi i duwugu

CHAR(n) MuFaialun (Single-byte) n3avatiia (Multibyte) AUSIHVUYBIAIONYS
sauﬁyﬁmﬁaﬁa,ﬁammmzﬁmua”ﬂyﬂfc'édﬁmmma%ﬁﬂmmh n

CHARACTER (n) | milourudeyayia CHAR .

CHARACTER Audunalun (Single-byte) n3oNadAtia (Multibyte) AMUSIHLYBIAIONYS

VARYING (m,r) muﬁyaﬁwﬁdﬁa,ﬁammmzﬁmﬁﬂyn{

CLOB Audoyaiiiiu TEXT Tusasddaiugy

DATETIME fudoyaiuiiuazinm

DATE Audoyaiuiimulfiu

DECIMAL Aumdauiidunaio ey

DEC ilouny DECIMAL

FLOAT(n) Hue floating-point numbi11¥179 double data type Tuniung

DOUBLE PRECISION MUoUNY FLOAT.

INT$ s s Tt fiseing-9,223,372,036,854,775.87 84
223,372,036,854,775,807 w30 2" 1) 1 2%-1)

INTEGER UMM L ATA15211919 2,147,483 ,647 5942,147,483,647 130
2209 (21)

INT iWouNU INTEGER

INTERVAL RuMFveLnm

LVARCHAR fumgunaluvinsodamia lunvedidnys , daay uazﬁaujﬁﬂynﬁ;’aﬁ
anuoasundasldinnds 32 Alalus dulnaezidugiunudnd
meusaanesisadinsy T Inw

MONEY(p,S) dusasuandaouvoaiu

NCHAR(n) wumdudaluriuaziadma luvveadasnys , duav uazdadnyalaie

NUMERIC(p.s) wumzaia luviiaziafialuivesiisnys , diay uasdadnysinieg
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DATA TYPE EXPLANATION
NUMERIC(p,s) imiloufiy DECIMAL
NVARCHAR(m,r) HumFunaluiuazdania luviveadidnys , duav uazdaydnyaiaieg

Falianued ldunniiga 255 Tui

REAL Mileudy SMALLFLOAT.

2 e 3 A T ' P
SERIAL X Ausmudundudidy Felvoumavesnumniion INTEGER
SERIALS duswaudundusgiiu Fallveumwavesauniieu INTS
SMALLFLOAT Py single-precision floating-point numbers Failu float data type TUAIHN

. GT‘ .

<] 1S 3 1 =1 A 15 =2 15
SMALLINT NUMAUDVAUANT 32,767 D9 +32,767 1150 —(2 -1) D3 (2°-1)
TEXT hudeyaviiaming ludein T fauuudu

T— D v Aa a v @ (% v [ g

VARCHAR(m,1) fumFuna luntazdafma luiveaddsnys |, daav uas WANYUA

Falianuenlduiniiga 255 Tui

3 v = o Ay T Y =R '
LﬂllsllalluﬁLlUu'lsqluclﬁﬂ‘ﬂ‘lﬁﬁ}'lﬂ\ulﬂﬂqm

= b, Ve a da ¢ & ad ¢
$1151991 5-1 U@AN Built-in Data Type luaunosiing gilidasuwa 153ves

Medumsiinuadmouma lny
CREATE TABLE restaurant(
Rcode - integer,
Name -char(30),

Address char(10));

< 3 a 4 o o
5512 nemwandaenind  gaadsiunnmsldodiuealnvineudasnmes (SQL type
[ [ a gy 1 PR ] v Y I a =1
constructor) damsiuriadoyanieq ey uueldiiu 2 wiia fio
g J " a @ 9 d a 4 @ [~
e noadaTHINN (Collection Types) 1HAIAMITIMAUVBIAIA INHiFHiaRDINU (RzITum
3 < I3 q a 7 o Jou 1
lnvimugunsenoumandmd lninld) Tavldeaduea lnineuansnnosaade i

il SET, LIST %59 MULTISET




DATA TYPE EXPLANATION

g " '

4
LIST(e) Pumdeyanaiss muvuidwunazeyanaliiiamndndriuld auingnyn

o 9 £ a A [
mﬂmxﬂuﬂmgamuﬂmamu
g 1 9 ' Dlldow o als/d Qoywllli/ aQ

MULTISET(e) NUAIYDYAY A MUV LUNEIADIAZ YA IMUaNANINU la TuINTD
o Y < v a 4 [
nﬂmﬂmtﬂumaga‘vuﬂmmﬂu

M 3

< ' 1 14 o0 W a 10 o a o 9
Set(e) !ﬂUﬂ'l%’f)ll“ﬁﬁﬁW"] muuu'luﬁmﬂuuazﬁmnﬂm‘lwmu AUINFANNAIAD

Y a a Y
{udeyariiamuan

{ a v 4
M3 5-2 uaasyiiavesnoadari Inw

ﬁ'J'E]U"Nﬂ1ﬁﬁ1ﬁuﬂﬂﬂﬁ!aﬂ’{{u‘1ﬂﬁ
CREATE TABLE items(
Item_no integer,
Description varchar(40),

Colors multiset (char(10) not null));

SnuaizueT5u09n519 items (ST
INSERT INTO items VALUES(
1234,
‘gardening clogs’,

“multiset { ‘red’, >blue’, ’green’ }” );

@ = 9

e 531 (Row Type) Hhugavesildndoyaiiduiusiu Fadrdamdrnilan useen
13 2 vila e
1> T53Imiwide IWi%e Unnamed Row Type) Sénumzd
CREATE TABLE customer (
Cus_no integer,
Name char(30),
Addressrow( street char(30),
City char(20),

State char(2),
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Zip char(5)) );

e

2> I55Iminiiaii%o (Named Row Typeo Snvaizdail
CREATE ROW TYPE Customer(
Name char(20),
Order  char(30),
Cost  integer );
552 shateyafigliimun
é’"’l‘ff'mu15ﬂf‘hwumﬁmm%yade"lﬂf?l%flugﬁnaima 155lnes 14
B aiadoyafifldfmunios (User-defined data type) 18uA
1. Toualndd (Opaque Type)
2. fanaaadrlni (Distinct Type)

=)

153 Inwaiinddo (Named row type)

9 9\ g
MAUVAA TUganIdn 1N (DataBlade module data type)

5.5:241 %’aymﬁﬂimﬂﬂ (Opaque Type)

19w

a 4y v 1— ) a J Y
Hudeyarian liaunsontdesadldsnld  mduuadivineses liftnlaseash

v

¥ Ed
moluvesTowalni dadulumsimualenlalniBsdeiadedoyane lui 1300

P2 @ g ﬁ' 0 ¥ ndd‘ 9 ad o a Y
1) WendFuiariuayu (Support Function) e 1910035 naauaaGivinesazamnsoanaeny
Tassadenoluveslonla Ini 1
2) TewesisHu (Operations) 199ansfudoya
4 4
3.) Tlewesismosnald (Operator Class)
3 3 B & 2 A Py
4) uaeiasiladdu (Casting Function) ¥hnthimlasdoya luidurialenlanieudasde

yaxiiaTouln luiludoyannvou

5522 AananmidIny (Distinct Type)
¥ ' '
gnafeiunnams Mnuave ldnusiadeyainiieg Areduy
CREATE DISTINCT TYPE fahrenheit AS integer;

< v Yy A i & A a1 a
Lﬂuﬂ’liﬁiNﬂ'lﬂ'] 1’/]‘W‘D"0'J'] Fahrenheit %1ﬂ\l°ﬂ‘w mnteger “l)'\‘lllﬂglﬂil
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=~

5523 T3 Innwianye

v
I ~

Snsimuandiefuls i ide  uddesnimuamamnuazdeuiine
voslsInidn g
CREATE ROW TYPE Address_t (
Street  char(30),
City char(20),
State  char(2),
Zip char(5) );

5524 mduvaa lugaaiini
Huriadoyadagnimualinouen  aduvanluga (DataBlade Module) 92@D9
4
o o
15210 UAIY Data type, Casts, Operations 1122 Secondary access method UDIA1A1 AU
a [y dd' d' Y [v] £ J
5.6 oswadnnMeTesdummInn
[y V) . a :a'
5.6.1 lo1losisHu (Operations) INIMUA 4 11D
4 d X q v o 4 4
5.6.1.1 JoesisinasWanvuA (Operator Function) 1¥lunisadsdudnvaiveslondesismes
1B
[~ o 7 o 4
PlusO  duTenlosismesladdunveslonlesismos « + «

3 @
Times) SuTenlesismasiendunvealeesismes « « »

v
{ a J ad v A

L4 @ [ v Aa a Ed
Towesisnes HaAdunfiginesura iFswinesTa 3R FruTwiBumAT Iniiiasil

U

Arithmetic Operator Operator Function
+(binary) Plus()
-(binary) minus()

* times()

/ divide()
+(unary) positive()
+(unary) negative()

{ ¢ dop do I ¢ ¢ Jo o . o
M3 5-3  uaaslonlosisinesanuntigiinesusa 155 Wineson [lRlTnudameua e Invi




TEXT OPERATOR OPERATOR FUNCTION
LIKE like()
MATCHES matches()
[ concat()

{ ¢ /o o o Y J I’
MmN 54 uanaiindlelesisinesiginesuya 15winesoa lhilsnudaioumedrnn

RELATIONAL OPERATOR FUNCTION
OPERATOR
> Equal(Q)
<>and != Notequal()
> greaterthan()
< lessthan()
S= greaterthanorequal()
<= lessthanorequal()
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o | <l o g ¢ A d ad J : Yo a da v J
1IN 5-5 Uﬂ'ﬂ@?!ﬂ‘b’H!!Hai@!l]@ﬁ!ﬂﬂﬂiﬂgul?95!1‘”?7 l‘USWl?ﬂ?ﬂﬂ?ﬁ?ﬁ?‘b’ﬂﬂﬂ?ﬂa‘Hﬁ”ﬂﬂnw

5612 DIMduMe N Built-in Function)

Wuilsrsuiamdnuagsinesivuald i lueadweamanuunld fasduisznniidiy To

Towes svuniandinsiaas laun



Built-In Function

Number 0f Parameters

Parameter Types

Abs()
Mod()

Pow()

Root()

Round()

Sqrt()
Trunc()

Exp(),log(),logn()

Cos(),sin(),tan()
Acos(),asin(),atan()
Atan2()

Hex()

Length(),
Char_length(),
Character_length(),
Octet_length()
User()
Current()
Dbservername()
Sitename()
Today()
Extend()

lor2

1 or2

lor2

0
1

Real number
Integer-number expression,
Integer-number expression
real-number expression,
real-number expression
real-number expression
[,real-number expression]
expression
[literal integer]
real-number expression
expression
[,literal integer]

positive real-number

expression

numeric expression
numeric expression
numeric xpression,
numeric expression
integer expression

character string

None
None

None

None

Date/time expression

. Jd a 3 a da b J
AITNN 5- 6 !!ﬁﬂﬂi@j@!ﬂ@iﬁﬂ”ﬂNﬂmﬂﬂ7ﬁﬂ5‘1]9\31!?71@”5775)7‘]7]77
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5.6.1.3 uenn3nsTHNan Y (Aggregate Function)
FuiledFunitimsdemnaudiua o (Single value)nionatoq e (Set of values) 19 14 Tuiofia
weadanuuy 14un COUNT, AVG, MAX, MIN uag SUM

g d d

5.6.1.4 19UA-ga16D3IINU (End-user Routines)
A It P T e ] A
19 gﬁl“]ﬁ]iﬂﬂWﬂgﬂu“ﬁﬂﬂlElu‘ll‘uiﬂﬂel“lfm‘m SPL(Stored Procedure Language) 113901H1N1Y
won (External Language) 134 mend wiiuilu 2 siiafo
I~ o S o @ a
B (Su-ymvesilanau (End-user Function) asmndulifueafiueamanmuus

< a ° oAy L @
B Sud-yawes TNsFio3 (End-user Procedure) 15 lun1syhaiuunsediei hitimsdedindy

; d
56.2  unaAalendy (Casting Function)
=~ % 5 o [ o e 3 g A
oo duTonlediswosiandusentszannils - Iddmsuudasmi Inviatianiialiiiusn

= d!
FUAHUI

d d
563 loiesisimesnaia (Operator Class)
A ' 2@ FEg Y A =1 9 J Y da =2 ° vq ¥ a
fAonguuasileanguniminlums Funazdunawomd Inifredagnimua 1319y o
<} L4 ] = a  w ;
wnsIUIoonilu 2 sHafal
a o . B Y 41 aad a s b o
5.63.1 aAnsNY WIATU (Strategy Functions) ANTNB A3 00VA o3 (Query Optimizer) AR
a 1 < o a o o ]
Fuh Swdngaunsogminn1Fliiiadss Temilumsdamsdudeyanie

o 7 s o 4 £ 9 Y 2 a o
5632 FuUnesnilandu (Support Functions) 19 1un1sa ez vnnsounny



6.1

6.2

52

UNN 6
d d < d
ANIINAISD0DUDINA

(Smart Large Object)

ANy YBIAINI NI D00 LITNA

v v
'ad o v A

s ¢ a4 o g
ﬁll’liﬂﬁ'ﬁi]'f]@ﬁﬁ]ﬂﬂlﬂuﬂﬂilmﬂﬁﬂ]u’lﬂiﬂﬂ];ﬂnaﬂ}:lm&’ ANU
s s d & d 9 aa ' o 8 v =2 4
fﬂﬂi'Vlﬁ'li"i)@ﬂi]ﬁ]ﬂﬂ‘ﬂzmﬂm@lum‘ﬂnﬂlu']ﬂﬁlﬂﬂ]ulnﬂ ﬁ'liJ'lifllﬂ‘lJﬂl'ﬂlluavlﬂlﬂﬂﬂ\i 4 Wli’lvl‘U'Yl
' 3 v
(Terabyte) Fadoyamarilaziiuegluaanmie (Disk Space) ftlnoonINA1MIA Fond1 10T
-ena oy (sbspace) ‘

vy o

s s 4 o A Y v ad s A g
ﬁll151’la15%ﬂ@‘l]mﬂﬂﬁ1u'liﬂQ‘U@HﬁﬂuﬂaU‘lﬂ (Recoverable) ﬂ'lﬂ'lL‘lJﬁL“lﬁ‘NL']@ifﬂll”liiﬁ’l%zﬁ

< Jd Y

= s s Y] o s s 3 A
'f]ﬂﬂ'lilﬂﬂﬂullﬂﬁ\?ﬁlﬂﬁ'Vlﬁ'li%6'011lﬁ]ﬂﬂl!ﬁgfﬂﬂﬂiﬂQ“U@HﬁWL‘ﬂuﬁN'ﬁﬂﬁTiﬂa@ﬂl%ﬂﬁlu@

A 4 I a a A8 o 9 4 )
izﬁJ’Uﬁi'fJﬁ?ﬁﬂlniLﬂﬂﬂ'ﬂuﬂﬂWﬁ’lﬂﬁiﬂﬂJﬂ‘UﬂQ‘lﬂ

s 7 e ) \ & Ao 106 ay Y o

ﬁll'l'iﬂa‘li*’ﬂﬂ@'ﬂﬁ]ﬂﬂi]zl“u’mﬁﬂl@yﬁuﬂ‘ﬂqu “If\'iﬁ'lﬂ'lﬁﬂulllﬂﬂ'llmuﬁlﬂ"]Wﬁ@\ﬂﬂ‘lﬂm?‘l’nﬂ1ﬁ
' A A Y] P T v v
mumawauﬂmy)awmumuu“lﬂmmmmi

o v @ 1 A g =]
15113 03AMINUENBBEAI VRITINUT0YaUB TS NAITODUING 18

amsenouveaInINaIs o0 ISR
d o v [~1 =) (] A
AN 0o uENGY 2 a4 Ao
a & A2 v s 3 2 2
toail-ma (sbspace) Fuiluiiiudoyavesauisnarsioouiing

s a ; o e ' g od a
Ta-ugusiaa (LO handle) Fuilufdd wmisoyaveadininasseouldnaniey luead-mla

Picture for

employee

Sbspacel 100

LO handle

Disk 100

= (Y ] g Y d d g d
3'1/7) 6-1 UAeNAIDENNTINVVBHAVDNANIINAT1I DO VIVNA



53

o ' ) a A a ¢ s g <
mngﬂ%zuﬁmmﬂmamimwagamﬂugﬂmwma employee V]Lfluﬁﬂ'ﬁﬂﬂ‘liﬂﬂﬂﬂﬁlﬂﬂ

& I a ] 3 ' a =|
3 Ta-UgUARAIINUA WN1U95 9990931 employee Tu sbspacel_100 Tutoeril-rals

6.2.1 1oal-mis (sbspace)
§ da a : v ) o o
pad-mxiuiuiifudeoyanensinneadsdsznoudiodist (Chunk) ad1ades 1 Fd
g v &< s ¢ 4 ¢ 1 & ~ Dy o A
pazihumwzdeyaiiduausnarseoeudndmniy wai-anlsezlsznevAlsaiuang Al
Y g ' { o s 3 724 9
B @1a1@ 1eiS0 (Metadata Area) vz 1HiRUd0YAR1 MatVAISNAISIORUIANG Fedoya
. ; ;
maniuzsun
o doyanulu (Internal Information) Faxavliaunsadamsiudeyaldedielivszdns
AN
s /o a iy % % Sty
®  FADILIV AULTNIADIIAAN (Storage Characteristic) YDIANITNAIIVVDVLINA
o
o doyaan1ug (Status Information) YOIANISNAIS300LIINA
v

g ~ < 4 L4 ) W
B yo9035A 13110158 (User Data Area) 321517 DY0Yav030113 N3 900NN

@h‘unktheadBn,Ha&enss Free extent list,partition partition,

Bitmaps and header, header

LOB Descrip data,Archive stat,

Max Lobsize,Last access time

Header , User data,

g A

UserrData

Trailer

Ui 6-2namsgrluuuveweai-ai)y

) a4 o ¢ ¢ s <
6.2.1.1 “UE)EG!ﬂZI'Jﬂ‘U'LTNﬁTIﬁ]iﬂ@ﬂﬁ!ﬂﬂﬂ
< 99 ' v ) a & v
ﬂzlﬂﬂvl?luﬁ'lu‘ﬂ’fNWGﬂﬂTﬁTl!.@ﬁEJ "]N‘ﬂiSﬂ'fJ‘lJﬂ’JU
£4 da a Shoi s
®  FAABIIIY AINUADITAAN (Storage Characteristic)
kY kY
wilszneunlvvaya

A o @ @ v Y

{ a 4 1 "
- Disk-storage information Lﬁu%na‘nmmmﬂmiﬂmagauuﬂﬁﬂ 1Y allocation

U
extent information , sizing information , location information

. A _ Iz - "y Yt o L Yy 2 v
- Attribute information LﬂufﬂiﬂWﬂ“L‘lﬂ'J"lﬂ'ﬂ\‘lﬂ'liolﬂM@ﬂW‘D"uﬂz\lﬁJNluﬂ'ﬁHH'ZNSU?J

ga@aﬂs:ﬂauﬁ'w logging indicator , last-access-time



54

£ 4 da a ° 9 [ o Y
Falumsseyanesise musnimessaani lanatsszaulasansonsei ldnou
- ahaead-an)ylagld onspace utility
9 g dad '
- a5 1aelEAg3sa PUT clause Tuaigniuun CREATE TABLE

- adumnsnasvesuldng IavlFmduuan i lo Handu (DataBlade API function)

Database server defaults

-

Sbspace defaults

-

Column level

g

CLOB or BLOB instance

gi]ﬁ 6-3 UaRN Storage-Characteristics Hierarchy

® i’fagaﬁmuz (Status Information)
o Y

) A4 o ' 7 % g < g ) v
Lﬂﬂﬂ]@gﬁ‘ﬂlﬂﬂ?ﬂﬂﬁﬂ?“%ﬂﬁ"]ﬂl't)\‘lﬁiﬂi‘Yl'c'ﬂiﬂﬂﬁ]mﬂﬂﬂﬂﬂﬂmﬂq’ﬂuﬁ’lu‘ﬂ@Qlim"lf’ﬂ

AueSvvo e ad-aly

6.22 Ta-uaudiaa (LO handle)
¢ a Ao : = , s ¢
Ta-usudidailudoyan 1l InssadrafluToilaFareihunidayavesansnarsaesy
3 = ¢ ¢ g o ¥ q ' AL Y as /2
dnaluealimily  snfnarsvesuldndiudeyailngmaduiuaduumdsvnessunummz

7 a " o g 6 Yd A
Ta-usuainalumdnuamniumeilunsaaumavesaiseliianiige

Y =2 d d g d
6.3 NMSIVITNAUTIINAIIVDDVIINA
a 1 A YR Y a s s = ol s a Y A
fniﬂﬂﬂﬂﬂ5@ﬁ.l’]ﬂ\j‘ll'ﬂlluﬂ‘Yllﬂl‘lﬁll13‘Vlfﬂﬁi)a'E]TJH]ﬂﬂ%%ﬁ’nﬂ?uiﬂ-tlﬁuﬂ!ﬂaqﬂ 2 LU D
o, @#d d ai i y da e Y 4 v
1. 015 SELECT ﬂaauumamﬂa-uauﬂmaag “INLS’I'('”N15ﬂ1‘ﬁ!!6uﬂlﬂau1uﬂ15ﬂﬂﬂ\?‘Uﬂ
7 s g a
yja‘u@ﬂﬁu’]iﬂﬁ?iﬂ'ﬂﬂﬂﬁ]ﬂﬁiumﬁﬂ-ﬁlﬂ‘]ﬂ
o 7 J =4 ] 3y Ja o q ]
2. MSNY (STORE) lel’]ﬁVlﬁ‘liﬁ]@ﬂ‘Uﬁ]ﬂﬂglﬁiJ !'i”lﬂ"lll'lﬁﬂﬁﬂﬂIﬂ-llguﬂlﬂaﬂﬂiﬂﬂ Iag

=) 9 =) < d a [ 4
woudeyaaveal-aauazinuTa-usudidaaslunodul



55
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6.5 CLOB

Foyaviia cLoB Mifudeyafifundenveuding (Block of TEXT) Tauinduds CLOB gn
Tdfudoyaiindioad (ASCI text data) 59u'lFedoyagiluvnifind (Formatted text data) 13M
HTML 130 PostScript uddmiuduresiingudronanald cLoB iy ldinmzdoyafiamnsadon
Fhufinduoad duintu
YoAv0s CLOB
I wonwnamduTusunsuamnsasunsedouasiidaulaves cLos 14
2. AldansaldinTesmmnoniiiy (=) lumsmageudiawes CLOB 2 A1 whAunie 1
3. aduvan wnaevies (DataBlade Developer) nsoadiduii (ndex) 91ndoyaviia

cLoB 1@

6.6 BLOB
doyawila BLOB lithudoyalan FonudaTdsunsuausaadistund Wy amns
W, Mmwmaanaiiioy (Satellite images), 39 19 , 1709 H303UUUVYBUDNATS c’faﬂmauﬁamm BLOB
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67 mslFansnmseeeuiing

I ioaf-amly @0 logical storage unit Fafl¥Aparmuntuie1Fifudoyasila cLOB nie
BLOB

2. peduiiifu cLOB n3e BLOB ligunsovsing ldlueafueamanumi syl
B dnwnimendlamansnsoyau
|| Group By 130 Order By clause
B UNIQUE test
B 1J5:Toationy Informix index

Suledindimuailerdude lWituuime W41 Famnsosunesn  (mpory uaziSndnein

. : 3 ;
(Export) Au13nasveoudng lavldoafumanianiuuila

Function Name Purpose

FILETOBLOB() Wmsfinaen 1vdaaluneduii BLOB

FILETOCLOB() Mmafaaen idaslunedinl cLOB
LOCOPY() fmsfinaendoya BLOB 1159 CLOB

o P A A
adluneduil BLOB %59 CLOB 91

LOTOFILE() #1n13finaen BLOB 3o CLOB adlu
Inla

mawdl 6-1 uanaensunlydmsudeyariin CLOB n30 BLOB

671 shegumsadadnasoeoudngd
CREATE TABLE inmate (
Id num INT,
Picture BLOB,

Felony CLOB);
CREATE TABLE fbi_list (
Id INTEGER,

MugshotBLOB ) PUT mugshot IN (sbspacel);

o oA ' S| g
1020019l e SbspaceName parameter Wuie « sbspacel
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6.7.2 fegamsladeyalfiiu CLOB-BLOB
INSERT INTO inmate
VALUES ( 437, FILETOBLOB( * datafile *, * client *),
FILETOCLOB(* tmp/text ¢, ‘ server *))
mslddeyai1dTaonsld INSERT saufulandu FILETOBLOB() taz FILETOCLOB()
TavorAmriusnvesilsdduiuonsn (path) vea IWdAuntiy (source file) Favzgninaonunld
Tunedin] BLOB uaz CLOB daermmuiiaowesilafdulfuendiaivesidduntiu ey

Tunseslndlounnsodsvinos

6.7.3 MBHINMIONIAN CLOB-BLOB
UPDATE inmate (picture)
SET picture = LOCOPY( mugshot, ‘fbi_list’, ‘mugshot’ )
WHERE innmate.id_ num = 437 AND fbi_list.id = 669;
Joyalunodul picure vo3M1519 inmate grizalifanRssufumiiveglunofunl

mugshot YBINT1TN fbi_list

6.7.4 feteMsAnaenteYaIn CLOB column liialvd
SELECT id num, LOTOFILE( felony, ‘felon 322.txt’, ‘client’)
FROM inmate
WHERE id =322

Y ! o o Yo ) 2 &
foyavvdiuvonedl felony vsxgnAanenin1idilnade felon_322.txt Fiegluinioa

@ 1

s Y 1 = I A '
llﬂﬂl@u suauamﬂant‘flumuwuwaﬂﬁwm 1d IN1NY 322
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68.1 1ns9a351981u (Internal Structure)
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d a 1 a 2 Y
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o ' Y Y 4’
ﬂ'Jﬂfn\iﬂ1ﬁﬁNiﬂ‘iﬂﬁi%iﬂﬁﬂulm‘ﬂﬂ'nNUTJFNTI

TYPEDEF STRUCT { TYPE STRUCT {
Double x; Point t center;
Double vy; Double Radius;
} point_t; } circle_t;

dyd a S o 4
TnssadramoluibiuTnssadravesdoyatialonn cirde ¥93 X, Y unugagudnai
IS n v A z =l ﬁ'
yoInnauazdl radius inusaiiveatenan Tauianualiauiu double value 1iaz1i{o49 10 double

< w 3 LIRE:" 'd
value Jv116 8 109 AUTUYLIAV04 circle structure 33NV 24 TUs
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6.8.2 mwwasﬂﬁdﬁw (Support Function)
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6.83.1 CREATE OPAQUE TYPE 1iuiszToatszmeiniulewn lniludlse Tontidodl

v
v A

1 A a A Y Y 4 Y a
daulsznoumuAuive [duendeyaduveslnseasianieludn Al

Final Structure Size

1¥ad55a “INTERNALLENGTH” dmivvenvuiavedlasaadiamelu’ld 2 dnvusasil
B CREATE OPAQUE TYPE var_type INTERNALLENGTH=VARIABLE ,

MAXLEN=4096);
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711 VARIABLE teveni Iaseadrameluvealenn 1nwde var_type Hvwaluiminou
TavasTivnageqaldlifu 4096 Tuv Fudusdadmualddufdisa “MAXLEN”
B CREATE OPAQUE TYPE circle INTERNALLENGTH=24);

uans Iassadrenolufivuanisy 24 Tuv

Memory Alignment

Jya sad

ans0l¥adiTa “ALIGNMENT” $1M1AvL1AY83 Memory alignment 18 Tay
srfasammualify ALIGNMENT 165 4 sdadl 1,2, 4, uaz 8 Serumanii e
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fmn lutins 19 keyword ALIGNMENT TutlszTon 1t0 default alignment o 4-byte
middthuﬂ]ﬂﬁ!ﬂﬂ’; (Parameter. Passing)
giinesuaa Bnosfimuaismsiusveslenla lmilifuymaesavhedginl 2

Udad
B n5earusn (Pass by value) iumsiumiasavoaTowla Ini 1 fugaiwesavhodgfiu
B nsaarunuud1eia (Pass by reference) Funtshusmeniineaaanawesleiani
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S hifmsmmuadt lumsiua azdeiniumsiusmuudida
6832 CREATE FUNCTION 1§ulszmdnmosnveslonlanyiguuuded
CREATE FUNCTION func_name (parameter_list)
RETURN ret_type
EXTERNAL NAME ‘pathname’
LANGUAGE C NOT VARIANT
oo func name  iuFevosileidu
parameter list Uon¥iladoyaveamsimes
ret_type yiiavoamfidanduvesilediy
pathname Adwosealdadmsudnnesnilafiu
6833 CREATE CAST 1¥iftotszmeaidmmesnileddula simdhidunaariaddutha
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Humsilszmaiiilaidude circle out imihiasdoyasiia circle Tifudoya
¥1a LVARCHAR
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7.1.1.2 TWstsa (Process)
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1. Supplier G Delivery notes 11J§f4 Process Goods-In
2. Process Goods-In 3211119 l‘:ffﬂ{l}ﬂy,ﬁﬁ‘u Purchase Order “7l§"ljl°i’f11n
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/ 1 Purchase Order
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\ 2 | Matched Order

Matched Order
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72 eunnstasusnlaezunsy (Entity Relationship Diagram)
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ComponentType
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CREATE ROW TYPE componentType

( projectID integer,
subProcess integer,
1D integer );

aa o . o o o v
1ONN3IVIN project]D FIMTUNY ID wpaTisiavesnd Ivadlaozunsy

aa o/l g { o o 3 @ '
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aa o @ 1 4
WENNSTIN ID dmSuIAY ID vodudazaay TWUUN

CREATE ROW TYPE processType

( name char(15),
Px Integer,
Py Integer,
description lvarcher

) UNDER componentType;
aa ' o @ 3 A s
HWONNSTIW name d1MSVINVFOUDAADN TWUUN IWS 15

aa o v g o '
HeNN3TY Px uaz Py dmsuifudmiwenen Twuuy Tnsie

CREATE ROW TYPE externalType

( name char(15),
Px Integer,
Py Integer

) UNDER componentType;
aa ¢ U~ P fe @8 / ad
UNNIVIN name mﬂsmﬂU‘va‘umﬂanTwmumamm@suaamu‘m

e~ o ANk} , A0 o s ad
UNNIUIN Px Uas Py frlﬁiU!ﬂ‘Uﬂ']H'ﬂuqsllﬂ\iﬂﬂilIWLu'Hﬂl@ﬂ%lﬂaiuaa!@uwﬂ

CREATE ROW TYPE datastoreType

( name char(15),
PX Integer,
Py ' Integer

) UNDER componentType;
aa ¢ ol oAl 2 14 g9 4
UDNNITUIN name 'L’n1’75‘ULﬂU‘ﬁ@ﬁ]@ﬂﬂﬂﬂb‘lluu‘ﬂﬂWﬂ?ﬁﬁ@ﬁ

aa o o e = e} 1 o 9 4
UBNNIUIN Px Uag Py ’d']'ﬂﬁ1]Lﬂ‘U@]‘Hn’iu\qu@\jﬂ@uiw&uuﬂﬂ']ﬂ'lﬁﬂaﬁ

CREATE ROW TYPE dataflowType

( SourceID integer,
SourceType char(2),
DestinationID  integer,
DestinationType char(2),
formatData char(20),

Sx Integer,
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Sy Integer,
Dx Integer,
Dy Integer

) UNDER componentType;
ey id o v g s 9y 9y
HBNNTUIN sourcelD d1MITUNY ID aumﬂimTwmuwm"ﬂumayaﬂuma (Source)

Y Y

aa < s o g a s g
UBNNIUIN sourceType fT'Iﬂ‘iUlﬂ’U‘]ﬁ‘uﬂil’ﬂiﬂ’t]MTWluuﬂﬂLﬂuﬂJﬂNﬂﬁu‘ﬂN

U
'
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aa o " g o v q 74 g
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(Destination)
aa o . it 6 . wriied a Ja & Y
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e S 3y a . v e
UONNSTIN formatdata ARV ULLVVRIdRYanT Inaruad THanu
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aa o o v g o ] Y 4
1eNN3 UM Dx,Dy damsuinudumtsdasnisvesaar nad

CREATE ROW TYPE GateType
( ModelID Integer,
ModelType char(2),

ModelName char(15),

Px Integer,
Py Integer
) UNDER componentType;

aa o o o g 7= S v =
UDNNITUIN ModellD 11 I ULHD ID ﬂlﬂﬂﬂﬂNIWlui‘WﬂﬂWﬂLﬂW(Gate) HUUDNIN
aa ) v g P o kY
LENNFTY ModelType FM3UAY Type vo9nu THiuus Iniinmind1aas
Bl of o v 9 4
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CREATE ROW TYPE ERType
( ProjectID integer,
1D integer );

k4

aa S o :i Sy
LL’PJ‘YI‘VISU’Jﬁ ProjectID ﬁ‘]WTUiﬁ'U ID SU?)QIﬂilﬂﬂﬂlQQQWﬁHIwaﬂﬂazuﬂj1”’] ER 1«!61353

aa o w &
lLf’J”I/W]i'U’J‘VT ID @ wmsunhy ID ‘\Jf)\‘]ﬂ’i)iJIWLuu‘VT

CREATE ROW TYPE entityType

( Name char(20),
Px Integer,
Py Integer

) UNDER ERType;

aa J o o < 4 d Aa. 3
UBNNTUIN Name ﬁﬂ’i‘5UlﬂU%ﬂﬂl@QﬂﬂﬂJTWlluuﬂlauﬂa
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o
WeNNSTIM Px, Py dmsuifudumisvesnonlnmusieuia

CREATE ROW TYPE RelationType

( SourceID integer,
DestinationID  integer,
Type char(5),
Relationship char(30),

Sx Integer,

Sy Integer,

Dx Integer,

Dy Integer
) UNDER ERType;

o
At 9

aa o o g S|
LEONNSTY SourcelD §IMTUAY ID vosael Tnuueufianduduma
aaued 2 . o v g J Qdyd' o
WONNSTIH DestinationID & msuiAY ID ¥oans Inuuiounaniulaiens
aa ¢ o @ < a v v 1 n:u:y
oNNIUIMN Type AU NAURUT sz UNA
aa o o d 4 o o
LONNSTIN Relationship A IMSUINUFOVBINNUTUNUS
aa rd o [ < ° ] o @ 4
LONNS DA Sx, Sy dmsuifufmuMHsAUNIWwBIR TR YT

aa ° [ o 1 o v J
LONNS1Y Dx, Dy dmsuifudumviislaomaveannuduius

nawineenuunlsInwis vuioouda ssvamsadaanseinls St eiu Taudou
Hueafusamanuuldde
CREATE TABLE projectTable
(projectID integer,
projectName char(20),
PRIMARY KEY ( projectID),
CHECK ( projectName IS NOT NULL ),
CHECK ( projectID >=1) );
#1314 ProojectTable fadunnudiusveamnuay snadudevelusnadezium

o dquy = & da v
sandnnlgdedeluswanmuanteg lumaud

CREATE TABLE processTable OF TYPE processType
(PRIMARY KEY ( projectID, ID ),
FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID )s
CHECK ( name IS NOT NULL ),
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CHECK ( description IS NOT NULL),

CHECK ( Px IS NOT NULL ),

CHECK ( Py IS NOT NULL),

CHECK (ID>=1),

CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL )) );

A1519 ProcessTable  Huonn3iiadidiunWues ProcessType Favzimualiuennidog

ProjectiD Laz 1D Hulnsui3dnd  wonnsiing Projectid szfurlesfufddedrannnas
ProjectTable LONN3TIA name , subpocess , descript{on , Px, Py vzdoeluidlu NULL uazan ID

9 1 1 9 U A 1
A03UINNI 1 A1 Subprocess ADIUINNAINUIDININY O

CREATE TABLE externalTable' OF TYPE externalType

(PRIMARY KEY ( projectID , ID ),

FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),

CHECK ( name IS NOT NULL ),

CHECK ( Px IS NOT NULL ),

CHECK ( Py ISNOT NULL ),

CHECK (ID>=1),

CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL )));

#1519 ExternalTable  ionn3ianiiiulnives ExtemalType Svzfmualiuonnsdod

ProjectiD Haz 1D S nsin30R8  wennSiag Projectin szfuleissufgFrananaaig
ProjectTable BNNTLIA name , subpocess , Px, Py i)zﬁ'mvllhflu NULL uaza1 ID ApaunA 1

f1 Subprocess ABINIANIINTBININY 0

CREATE TABLE datastoreTable OF TYPE datastoreType
(PRIMARY KEY ( projectlD , ID ),
FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK ( name IS NOT NULL ),
CHECK ( Px IS NOT NULL),
CHECK ( Py IS NOT NULL ),
CHECK (ID>=1),
CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL )));
#1313 DatastoreTable J1NN307#1iI1 InWue DatastoreType Feazfnualiionniiog

. ada s aa o i s adk
ProjectID tlag ID l‘ldJ'LlVlWiiﬂiﬂﬂU UBNNIVIA Project]D %Zl‘f‘]u’/‘l@lii]uﬂﬂ“lfﬁ?ﬂﬂﬂﬂﬁ]‘lﬂﬁ15’]ﬂ
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ProjectTable uf)‘l’l‘ﬂ?ﬁ’)ﬁ name , subpocess , Px, Py %xﬁ’m"lﬂrﬂu NULL uagal ID #9110 1

v 3 J A ' w
11 Subprocess ADININNNHIBDININY 0

CREATE TABLE dataflowTable OF TYPE dataflowType
(PRIMARY KEY ( projectID , ID ),
FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK (ID>=1),
CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL ),
CHECK (formatData IS NOT NULL),
CHECK (( SourceID IS NOT NULL) and ( SourceID >=1)),
CHECK (( DestinationID IS NOT NULL) and( DestinationID >=1)),

CHECK (( SourceType IS NOT NULL) and ( SourceType in (P'E'/D','GP''GD','GE"))),

CHECK (( DestinationType IS NOT NULL) and ( DestinationType in ('P','E',D',GP',GD',GE")),
CHECK (Sx ISNOT NULL),
CHECK (Sy IS NOT NULL),
CHECK (Dx ISNOT NULL),
CHECK (Dy IS NOT NULL) );

1319 DataflowTable Tuonm3iadihilniues DaaflowType Faozfmualiuennitod
ProjectlD 1tz ID (Hulnsunsond uenn3iaf ProjectiD sziflulaisufdFdannnmsa
ProjectTable LLE)‘YW\?'IQJ’)G{ subpocess; Formatdata , SourceID , SourceType , DestinationlD ,
DestinationType , Sx , Sy , Dx ,Dy 92@04 ity NULL wragf ID @0911nnd1 1 A1 Subprocess fod

NNAIHTDIINY 0 1 Sourceld Destinationld ~4BIM1ANIIMTOINAY 0 i

Source Type, DestinationType #841iA1111U P,E,D,GP,GD 1130 GE 1111

CREATE TABLE GateTable OF TYPE GateType
(PRIMARY KEY ( projectID,subprocess,ID),
FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK (ID>=1),
CHECK (( subProcess >0 ) and ( subProcess IS NOT NULL ),
CHECK ( ModelID IS NOT NULL ),
CHECK (( ModelType IS NOT NULL ) and (ModelType IN (P''E,'D',GP','GE',GP")),
CHECK ( ModeIName IS NOT NULL ),
CHECK (Px ISNOT NULL ),
CHECK ( Py ISNOTNULL) );
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1519 GateTable Huonnidaaidiulnwves GateType Favzimualienn3iog ProjectlD
ada s aa o ) s Al Y =
waz D Wulnsin3dad  wennSHaA ProjectiD iUl UAIFID19INIINAIII ProjectTable
aa o 1 g '
LONNIUIN subpocess, ModelID , ModelType , ModelName , Px ,Py azdoaluidlu NULL uaze ID
&09270091 1 A1 Subprocess A89INNIIMFOIAL 0 A1 ModelType @oaiianilu P,E,D,GP,GD

9
Y50 GE 1y

CREATE TABLE entityTable OF TYPE entityType
(PRIMARY KEY (projectID , ID),
FOREIGN KEY ( projectID) REFERENCES projectTable (projectID) ,
CHECK (name IS NOT NULL),
CHECK (Px IS NOT NULL),
HECK (Py ISNOT NULL),
CHECK (ID >=1) );
y a aa 2d P . & o q ¥ aa o
1319 EntityTable  Tuenn3tadilulnsives  EntityType  F9gdimualriennitig
2 g o dat d aa o . d s adR Y
ProjectiD taz ID Wulwsinsdfd  1onm312a ProjectlD 31iuvleis dUAIHI01911910A1513

ProjectTable 118MN313¢ Name, Px Py 3x@0d liiflu NULL nazei1 D doeu1nnai 1

CREATE TABLE RelationTable OF TYPE relationType
(PRIMARY KEY (projectID , ID),
FOREIGN KEY ( projectID) REFERENCES projectTable (projectID) ,
FOREIGN KEY ( SourceID) REFERENCES EntityTable (ID),
FOREIGN KEY ( DestinationID) REFERENCES EntityTable (ID)
CHECK (Relationship IS NOT NULL),
CHECK ((Type IS NOT NULL) and(Type.in (OTO,/OTM’,MTM"))),
CHECK (Sx ISNOT NULL),
CHECK (Sy IS NOT NULL),
CHECK (Dx IS NOT NULL),
CHECK (Dy IS NOT NULL),
CHECK (ID >=1) ) ;
1919 RelationTable Jionn3iadidiulniues RelationType Fanzimualiuonniiog
ProjectiD Waz ID WuInsu56A6  wenm3aA ProjectlD wiunoisTuRdFS1I91NA1e
ProjectTable LL?J‘VIV]":S‘IQJ’JG{ Relationship , Type ,Sx , Sy , Dx, Dy %sﬁﬂﬂﬁlﬂ‘u NULL itaga ID 794

1A 1 M Type Aoatianilu OTO , OTM 150 MTM M1iy
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Using Application
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Installation Options

Choose the installation type.

O Typical Program will be installed with the most
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options.
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1.1.3) nsandeyaneanuuiinvesfaiis udanan Next

New Pmcl Wizard [le 3 ge 2 : s g |

s




104

i el ' & <
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{ Contents of Opague Types:
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S 3
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| 5

Create anew User Defined Type.
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nawnihmsadeugaeudesudr Iivimsdendidalusomssids Generate U1 menu bar

mawﬂ'ﬁnﬁﬂimgﬁqgﬂ woad e Idaeauwiialdun SQL Scripts, Source Code 11a¢ Installation Package

MI_LO_HANDLE
MI_LO_HANDLE

{:] Interfaces
#-L7] Routines
;{:_] Types

i [_:] Zollection Types
i;:] Distinct Types
= !:] Jpaque Types
= mp test
L] Elements
; # (] SuppatRoutir |
i{7] Jualified Types
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2) b lWladasalugalaeld BladePack

4 [ ' 3 3 { ° kY Ja 3
ievhmsadielugalmiiouds funeude lufivgdearinde 19 BladePack ad1eWddndaTuga

Y 9y
Junoun13 19911 BladePack Hgatl

2.1) Sun BladePack 911518013 Tool UH menu bar Y99 BladeSmith ﬁﬂgﬂ

(int8.integer)
{.7] Imported Obiects
B+{_:] User Defined Obijects

Casts
Enors
Interfaces

=] img_to_file [test)
Z| show_pic [test)
Z| txt_to_file (test)

; ‘;] Collection Types

:-!_] Distinct Types
£ 1| Opague Types

- Digpmn i

f

Aun BladePack.

<
RS

2.2) 15uerd19 W Taoidens1un1s Project->Build Installation UM menu bar Tunvhaas Tusunsy
BladePack f1431)

45 BladePack - test =3

File View BRI Win

5

{7 Files to Install
"7 Files to Delete
Directories to Install
Directories to Delete
;1 INIFile Changes
“-1"7 Registry Changes

Crealed: 1 October 08, 1338 05:

Build one or more installations : W | NOM[ 4
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2.6) AAN Finish

Installation Build Wizard: Page 4

2.7) Aanijy Build

st Projects
WinNT /386 A\ Ainformix test prd

4

A_dd l Remove l Edit

2.8) mnmsaiilidduie szdsing laezdendasy

nstallation Build Output

 [october 08, 1998 02558 PM

_ |Building tree install in D:\informix

| Reading Product File D\Project\Bladelinstalltest prd i
. |Filtering Entries In D:\Project\Blade\instali\test bom Using Filter
[Filtering Entries In D:\ProjectBlade\installtest bom Using Defe -

s Installation Build Completed.

Copy ” Save ] .QK
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3) unzidenluganugudoyalasly BladeManager
o J L
Mmsvunzibou Tuganugmdeya leuiSonTusunsy BladeManager 910 Start Menu 924/5710g)

v
IR N- Rt

.# BladeManager T 7 7

Network
= o informix

opaque_mod.1.0
pack_mod.1.0
packl_mod.1.0
test.1.0

THidonTugasnnaessuns Available ndnanty Add Felugaiidenty luisinglundessie

= v A & tq=gri=igtiy A9 £ e
13 Registered NNHI1GUD ﬂqﬂuuiﬂﬂaﬂﬂﬂ Apply IWBNINMITVUNSLUYN

4) AIPYNMIATNAIINGLNYUIOYAINMI
' p R 2R ) o oA s
Tuasienezadede liizdseneudlsaesneduiine name Las tower 1ag
o A I~ a v @
- podul name Nviiadoyailluansavuia 15 Aonus
o o0 A a v < A = y gy &
- noduy tower Tyadoyaiiiu opaque type ¥ test M1 IAas19iuInTuga test
SQL Editor 99M38091N Start Menu 1NBI951 AIT901H1 SQL Uag iaadnaninaInnsUgiam
U ¥ ' 0 " 1
1 gUae lUiuanmdhdisvesTasunsu SQL Editor HfunazuaairanisUfiamdei 19319151970 test
wazdslddoyansluais
' e el § Q) A " v a A '
HyeMe neUNITITUATI 1M SQL Editor Aoevinistensenugmdeyalasmsnaniaenluyes
Server/Database LT8A8U
ATIENTN test
CREATE TABLE test (
Name char(15),
Tower test );

lddayaaslunisn

INSERT INTO test VALUES (

r P 1 33> ¢ ¢

‘TimeSquare’, ¢ “c:\temp\towerl.bmp’”, ¢ “‘c:\temp\towerl.txt”” )



119909 SQL Editor

maruko@informix

‘{create table test |
i name char(15),
tower tust

L

{insert into test values (

'TimeSquare',' "'c:\temp\tower1.bmp"","!

. |insertinto test values (
1 ‘Baiyok',’ ""c:\temp\tower2.bmp","'c:\temp\tower2.tst" *);

e \tempMtower1.txt" ')

=
Select executed. Results shown in Output! tabbed page. :]
Executing all SQL statements in D:\Project\sql\select_test.sql.
i Select executed. Results shown in Output1 tabbed page.
b, &
4 : ¥
For Help, pr TN i

= a Y a Y o A y 4 I i
Tumsiddedoyaie opaque type azdousonldgiiuisradatuluTuga est 1Aun we_to_file,

img_to_file LIDS get_txt

drdn Fonldgiiuludnuazi@eant builtin function Y3181 SQL

SELECT name , txt_to_file(tower) , img to_file(tower) , get txt(tower)

FROM test

e susdanmaingiees ldnadagilae i

&l select test - SOL Editor
Fle Edit SQL View: Help

H=1E3

saL | Outputt |
Quelyfﬂ,

Ol o) sIw] afi] iy [o]0] o] 2]

from test

select name,lxl_lo;ﬁlé[iowe:]_mglo_ﬁle(towerlgel_txl[towel]

o = A
|
TimeSquare img45.bmp TimeSquare buil
2 | Baiyok txtd8.txt img47.bmp Baiyok towerlll
3 |PattayaPark tetda.txt img43.bmp Pattaya parklil A
Connected to maruko@informix. :_'
Exzecuting all SQL statements in D:\Project\sgl\select_test.sql.
Select executed. Results shown in Output1 tabbed page. =
o
4] B
For Help, press F1 [ INOM | S
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¢*. Schema Knowledge - [Connectiond]

@] Casts

7] Operators

b i' boolean
@ byte

char
i P
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1991n111a19v99 1151054 Schema

Welcome“‘ko informix Schema Kno&fétjﬁe. For Help, press F1

| Database: maruko |Server. informix | User: informix

CUNOM T
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Support Function U843 Opaque Type

Function Purpose
9 R y 9 : .
Input Ltﬂaqmaga%uﬂ 19117910 external representation ‘Imﬂu internal representation
v a 5 J . g
Output uﬂawaya‘yuﬂimﬂﬂ 911 external representation “lm‘flu internal répresentation
H y a : = s a /0 Y
Receive uﬂawaya‘uuﬂimﬂﬂmﬂ internal representation uu"lﬂmauwﬂaummaﬂmﬂu

internal representation YUIFS Winesneufaes

Send . wilnadoyaiinlenlnen internal representation ULIFSHNBsABNRIADS IHITIU
internal representation vu'lnaeusiaouiimes

Import Performs any tasks needed to process an opaque type when a bulk copy imports the
opaque type in its external representation.

Export Performs any tasks needed to process an opaque type when a bulk copy imports the
opaque type in its external representation.

Importbinary  Performs any tasks needed to process an opaque type when a bulk copy imports the
opaque type in its external representation.

Exportbinary  Performs any tasks needed to process an opaque type when a bulk copy imports the
opaque type in its external representation.

Assign() Performs any tasks needed to process an opaque type before storing it to disk.

Destroy() Performs any tasks needed to process an opaque type necessary before the database
server removes a row that contains the type.

Iohandles() ’cT'\‘IﬂIWﬂEJ“?;EJ“UEN Smart Large Object Sﬂ@g'ﬁu Opaque type.

Compare() nSouivuadoyaues Opaque type A04A158HINNIITIAGTO (Sort)
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AUANIEVDIA1 ALIGNMENT 11 Memory Alignment

ALIGNMENT

Value Meaning Purpose

1 Align structure on single-byte Structures that begin with 1-byte quantities boundary

2 Align structure on 2-byte boundary  Structures that begin with 2-byte quantities such as
mi_unsigned_smallint

4 Align structure on 4-byte boundary  Structures that begin with 4-byte
quantities such as float or mi_unsigned_integer

8 Align structure on 8-byte boundary  Structures that contain members of

the C double data type.
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MANHIN U

HIA319T1UVD3 SQL3

This section enumerates the features that make up SQL3/Foundation (3) and SQL3/Bindings

(4) , over and above those of SQL-92 and SQL-92/PSM. There is no significance to the order in which

the features appear. A summary of these features appears first , followed by a more detailed definition of

the features.

SQL3/Foundation and SQL3/Bindings

Features

1. Timestamps in information schema
for configuration management

2. Extensions to Embedded SQL
exception declarations

3. BOOLEAN data type

4. BLOB, CLOB, and NCLOB data types

5. ROW data type

6. Collection data types

7. CASCADE option for DROP
COLLATION Large objects

8. Abstract data type (ADT)

9. Abstract data type (ADT) subtypes

10. Distinct data type

11. User-defined operators

12. Updateable joined tables

13. WITH in <query expression>

14. Recursive query

15. SIMILAR predicate

16. DISTINCT predicate

17. Boolean predicate

18. Optional interval qualifier

19. LIKE clause in table definition

20. Subtables

21. Referential action RESTRICT

* SQL3/Foundation and SQL3/Bindings

Features

25. SENSITIVE cursors

26. START TRANSACTION statement

27. LOCAL option for SET

TRANSACTION statement

28. Chained transactions

29. Save points

30. SELECT privilege with column granularity
31. Static and Dynamic execution #ights
32. Functional Dependencies

33. OVERLAY function for characters and

22. Comparable data types for referential constraints
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23. Triggers
24. WITH HOLD cursors PAGE 6

1. Timestamps in information schema for configuration management

This appears to only have been added to clause 19.3.36 , “ROUTINES base table” , of
SQL3/Foundation. This definition uses clause 19.2.48 , “ TIME STAMP domain” , of
SQL3/Foundation.
2. Extensions to Embedded SQL exception deciarations.

SQLSTATE , CONSTRAINT , SQLEXCEPTION , SQLWARNING have been added to clause 13.2 5
“<embedded exception declaration>" , of SQL3/Bindings.

EXEC SQL WHENEVER SQLSTATE (62,001) CONTINUE;

3. BOOLEAN data type.

Boolean literals TRUE , FALSE , and UNKNOWN.CAST extension. Boolean value expressions
(IMPLIES , IFF , and IMPLIDBY). Aggregate operators (EVERU.AMY , SOME).
4.BLOB, CLOB, and NCLOB data types.

Large object locators (holdable and not holdable). May be used in <like predicate> , <position
expression> , <comparison predicate> (With an <equals operator> or <not equals operator>) , or
<quantified comparison predicate> (With the <equals operator> or <not equals operator>). Clause 13.12
> “<hold locator statement>", and clause 13.13 , “<free locator statement>"".
5.ROW data type.

ROW reference. Field reference.

Allow ROW to be specified in a <row value constructor> in clause 7.1 , “<row value constructor>" , of

SQL3/Foundation.
SELECT S
FROM employees
WHERE ROW (Iname , fname) = ROW (‘Cannan’ , ‘Steve’);

6. Collection data types.

SET, LIST, and MULTISET. Comparison of collections. TABLE (x) as a synonym for MULTISET
(ROW (X)). <collection derived table> in <table reference>. <collection reference>. Set operators
(S_UNION, S_INTERSECT, and S_EXCEPT). Collection aggregate operators (S_UNION, S-
INTERSECT , and S_EXCEPT). CARDINALITY expression. ELEMENT value function. LIST value
functions (SUBLIST and CONCATENATE). EMPTY as cast operand. EMPTY as a <row value
constructor> element and in clause 11.9 , “<default clause>" , of SQL3?Foundation. SET , MULTISET ,

and LIST constructors.
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Example:
ALTER TABLE employees ADD COLUMN
Hobbies SET (CHARACTER VARYING (20));
ALTER TABLE employees ADD COLUMN
Dependents TABLE (fname CHARACTER VARYING (20) , Lname CHARACTER
VARYING (20) , bodate DATE);

SELECT COUNT (*¥)

FORM TABLE (SELECT S_UI.\IION (hobbies)
FROM employees

) hobbies (hobby);

SELECT e.lname , e.fname

FROM employees e

WHERE CARDINALITY (hobbies) >=3;

SET, MULTISET , and LIST constructors
UPDATE employees
SET hobbies = SET (‘Fly fishing’ , ‘Origami’);

A<query specification> may contain a <collection expression>.

SELECT o

FROM hobbies IN (SELECT hobbies
FROM - employees
WHERE Iname = ‘Cannan’)

dependents IN (SELECT dependents
FROM employees
WHERE Iname = ‘Kulkarni’)
ITEM may be specified in a <query specification> or <select statement : single row>.
BEGIN
DECLARE result_set MULTISET (CHARACTER VARYING (30));

SET result_set = (SELECT ITEM Iname

FROM employees

WHERE hair_color = ‘Black’);
END;

THE in <subquery> (needs to be expanded).
<collection value expression> may be specified in an IN predicate , an <exist predicate> , a <unique

predicate> , or a <match predicate>.
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SELECT *

FROM employees

WHERE hobbies IN (SELECT hobbies
FROM employees
WHERE Iname = ‘Mattos’
S_INTERSECT
SELECT hobbies
FROM employees
WHERE Iname = ‘Richie’
%

7. CASECADE option for DROP COLLATION.
<drop behavior> may be specified in clause 11.37 , “<drop collation statement>" , of
SQL3/Foundation.
DROP COLLATION latinl-insensitive CASECADE;

8. Abstract data type (ADT)
Clause 11.45, “<abstract data type bodyt>", of SQL3/Foundation, without the specification of
<subtypeclause>. CREATE and DROP ;ordering clause, operator name list, CAST,encapsulation levels,
constructors, attribute reference. ACT locators (holdable and not holdable). Component reference
Clause 11.47,”<drop data type statement>",0of SQL3/Foundation (also appears in DISTINCT datatype).
9. Abstract data type ADT) subtypes.
UNDER privilege. TREAT subtype as supertype.
<genralized expression> in clause 10.4,”>routine invocation>”, of SQL3/Foundation
TYPE predicate as specified in clause 8016, <type predicate>”,of SQL3/Foundation
RESULT may be specified for a <parameter declaration> in clause 12.5 “<SQL-invokedroutine>”, of
SQL3/Foundation
10. Distinct data type
Specified in clause 11.46,”<distinct type definition>",of SQL3/Foundation.

CREATE DISTINCT TYPE weight_Ibs AS DECIMAL (3);

ALTER TABLE employees ADD COLUMN weight weight_Ibs ;
Clause 11.47 ,”<drop data type statement>", of SQL3/Foundation (also appears in ADT data type).
11. User-defined operators.
Clause 11.48,”operators definition>", of SQL3Foundation. <add operators definition> in clause 11.2,”

<alter schema statement>”, of SQL3/Foundation.
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12. Updatable joined tables.
SR 12)d and 12)e of 7.9 ,”<query specification>", of SQL-92 do not appear to have corresponding rules
in SQL3/Foundation.
d) if the <table expression> immediately contained in QS immediately contains a <where
clause> WC, then no leaf generally underlying table of QS shall be a generally underlying of
ant <query expression> contained in WC,
e) The <table expression> immediately contained in QS does not include a <group by clause>
or <having clause>. Immediately ;:ontained in QS does not include a <group by clause> or a
<having clause>.
13. WITH in <query expression>
<with clause> when RECURSIVE has ﬁot been specified.
SELECT:*
FROM (WITH top_east coast_sales AS
(SELECT.*
FROM employees_east
WHERE job = ‘SALE’
AND compensation>250000),
Top_west_coast _sales AS
(SELECT *
FROM employees west
WHERE job = ‘SALE’
AND compensation > 250000
Top_east_coast_sales UNION top west coast sales
)AS top_sales ;
14. Recursive query.
<with clause> or <view definition> when RECURSIVE has been specified.
WITH RECURSIVE Reachable_From (Source,Destin) AS
(SELECT Source,Destin
- FROM Flights
WHERE Source = ‘Paris’
UNION
SELECT in.Source, out.Destin
FROM Reachable_From in, Flights out

WHERE in.Destin = out.Source
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)
SELECT * FROM Reachable_From
Functional Dependencies
Keys in Descriptor Area.
33. OVERLAY function for characters and large objects.
<character overlay function>and<blob overlay function> in clause 6. 10,”<string value function>”, of
SQL3/Foundation.
SELECT ‘+1.;
OVERLAY (phone number
PLACING’”
FROM 4
FOR 1)
PLACING ‘.
FROM 8
FOR 1
FROM employees ;
34. SQL - invoked routines.
SQL-paths. CURRENT_PATH value specification. CURRENT_PATH in 11.9 <default clause>”, of
SQL3/Foundation. Procedures and function. SQL routine and external routine. Polymorphism Subject-
routine determination. Return statement. EXECUTE privilege. Clause 11.49 <drop routine statement>.
35. Roles.
Clausel1.51,”<ROLE DEFINITION>”, of SQL3/Foundation, 1 1.52,”<grant role statement>", of
SQL3/Foundation, 11.53,”<revoke role statement>",0f SQL3/Foundation. Grant and revoke of WITH
ADMIN OPTION. Clause 17.3. “<set role statement>", of SQL3/Foundation
CREATE ROLE payroll ;
GRANT PAYROLL To vickers WITH ADMIN OPTION;
GRANT UPDATE (salary) ON TABLE employees To payroll ;
SET ROLE payroll ;
36. Upper SQL Flagging.
37. Bracketed comments.
<bracketed comment> in clause 5.2,”<token>and<separator>", of SQL3/Foundation.
/* This is a comment */

38. User-defined aggregate operators.
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<routine name> may be specified for <set function type> in clause 6.8,”<set function specification>",
of SQL3/Foundation
39. Quantified predicate.
Existential and universal quantification may be specified in clause 8.13,<quantified predicate>”, of
SQL3/Foundation.

SELECT *

FROM employee

WHERE  FOR SOME hob.by IN e.hobbies (hobby LIKE ‘0%’) ;
40. ALL SCHEMA PRIVILEGES.
ALL SCHEMA PRIVILEGES may be specified for <privileges> in clause 10.5.” <privileges>”, in
SQL3/Foundation. '
41. Value expression in order by clause.
Removal of the SQL-92 restriction that <sort key> must be a <column name> or an <unsigned integer>.

SELECT . *,

FROM employees

ORDER BY CARDINALITY (dependents) ;
42. Table name not required in <delete statement :positioned>or<update statement :positioned>.
Remove the SQL-92 requirement that “FROM<table reference>” be specified in clause 13.6,”<delete
statement: positioned>", of SQL3/Foundation and clause 13.9,”<update statement :positioned>",of
SQL3/Foundation.

DECLARE curs 1 CURSOR FOR SELECT * FROM employees ;

OPEN curs 1 ;

FETCH cursl INTO .......... :

UPDATE

SET  status = “Sabbatical”

WHERE CURRENT OF cursl;

FETCH cursl INTO .......... :

DELETE WHERE CURRENT OF curs 1 ;

CLOSE cursl ;
43. INSERT in a cursor.
A cursor name may be specified instead of a table name in clause 13.8.”<insert statement>", of
SQL3/Foundation.

DECLARE curs] CURSOR FOR SELECT * FROM employees ;

OPEN cursl
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FETCH curs 1 INTO .. ;
INSERT INTO CURSOR curs] VALUES (‘Darwen’,’Hugh’,.. L)
CLOSE curs];
44 ROW may be specified for an <update target> in clause 13.9,”<update statement :positioned>” of
SQL3/Foundation.
DECLARE curs] CURSOR FOR SELECT * FROM employees ;
OPEN cursl;
FETCH cursl INTO ...;
UPDATE * employees
SET ROW =(...)
WHERE CURRENT OF cursl:
CLOSE cursl ;
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Source Code SQL ﬁ“l%’a%’ngm%’aga

CREATE ROW TYPE componentType

( projectID integer,
subProcess integer,
I[.) integer
)i

CREATE ROW TYPE processType

( name char(15),
P Integer,
Py Integer,
description lvarchar

) UNDER componentType;

CREATE ROW TYPE externalType

( name char(15),
Px Integer,
Py Integer

) UNDER componentType;

CREATE ROW TYPE datastoreType

( name char(15),
Px Integer,
Py Integer

) UNDER componentType;
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CREATE ROW TYPE dataflowType

( SourceID integer,
SourceType char(2),
DestinationID integer,
DestinationType char(2),
formatData char(20),

Sx Integer,
Sy Integer,
Dx Integer,
Dy Integer

) UNDER componentType;

CREATE ROW TYPE GateType

( ModellD Integer,
ModelType char(2),
ModelName char(15),

Px Integer,
Py Integer
) UNDER componentType;
CREATE ROW TYPE ERType
( ProjectID integer,
ID integer

CREATE ROW TYPE entityType

( Name char(20),
Px Integer,
Py Integer

) UNDER ERType;
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CREATE ROW TYPE RelationType

( SourceID integer,
DestinationID integer,
Type char(5),
Relationship char(30),

Sx Integer,

Sy Integer,

Dx Integer,

Dy Integer
) UNDER ERType;

CREATE TABLE projectTable
( projectID integer,
projectName char(20),
PRIMARY KEY ( projectID),
CHECK ( projectName IS NOT NULL ),
CHECK ( projectID >=1)

CREATE TABLE processTable OF TYPE processType
( PRIMARY KEY ( projectID, ID ),
FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK ( name ISNOT NULL ),
CHECK ( description IS NOT NULL),
CHECK ( Px ISNOT NULL ),
CHECK ( Py IS NOT NULL ),
CHECK (ID >=1),
CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL ))
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CREATE TABLE externalTable OF TYPE externalType

(

PRIMARY KEY ( projectID , subProcess , ID ),

FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK ( name IS NOT NULL ),

CHECK ( Px IS NOT NULL ),

CHECK ( Py IS NOT NULL ),

CHECK (ID>=1),

CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL ))

CREATE TABLE datastoreTable OF TYPE datastoreType

(

PRIMARY KEY ( projectID , subProcess , ID },

FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK ( name IS NOT NULL ),

CHECK ( Px IS NOT NULL ),

CHECK ( Py IS NOT NULL ),

CHECK (ID >=1),

CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL ))

CREATE TABLE dataflowTable OF TYPE dataflowType

(

PRIMARY KEY ( projectID , subProcess , ID ),

FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),
CHECK(ID>=1),

CHECK (( subProcess >= 0 ) and ( subProcess IS NOT NULL )),

CHECK (formatData IS NOT NULL),

CHECK (( SourceID IS NOT NULL) and ( SourceID >=1)),

CHECK (( DestinationID IS NOT NULL) and( DestinationID >=1)),

CHECK (( SourceType IS NOT NULL) and ( SourceType in ('P','E','D',GP','GD',GE'))),



CHECK (( DestinationType IS NOT NULL) and ( DestinationType in

(!Pl,'EI’IDI’IGPI,IGD"IGEI))),

CHECK (Sx IS NOT NULL),
CHECK (Sy IS NOT NULL),
CHECK (Dx IS NOT NULL),
CHECK (Dy IS NOT NULL)

CREATE TABLE GateTable OF TYPE GateType

(

PRIMARY KEY ( projectID,subprocess,ID),

FOREIGN KEY ( projectID ) REFERENCES projectTable ( projectID ),

CHECK (ID >=1),

CHECK (( subProcess >0-) and ( subProcess IS NOT NULL )),

CHECK ( ModelID IS NOT NULL ),

CHECK (( ModelType IS NOT NULL ) and (ModelType IN ('P','E','D',GP','GE', GP"))),
CHECK ( ModelName IS NOT NULL ),

CHECK (Px ISNOT NULL ),

CHECK ( Py ISNOTNULL)

CREATE TABLE entityTable OF TYPE entityType

(

PRIMARY KEY (projectID , ID),

FOREIGN KEY ( projectID) REFERENCES projectTable (projectID) ,
CHECK (name IS NOT NULL),

CHECK (Px IS NOT NULL),

CHECK (Py IS NOT NULL),

CHECK (ID >=1)

CREATE TABLE RelationTable OF TYPE relationType
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PRIMARY KEY (projectID , ID),

FOREIGN KEY ( projectID) REFERENCES projectTable (projectID) ,
CHECK (Relationship IS NOT NULL),

CHECK ((SourceID IS NOT NULL) and (SourceID >=1)),

CHECK ((DestinationID IS NOT NULL) and (DestinationID >=1)),
CHECK ((Type IS NOT NULL) and(Type in (OTO,'OTM',MTM"))),
CHECK (Sx IS NOT NULL),

CHECK (Sy IS NOT NULL),

CHECK (Dx IS NOT NULL),

CHECK (Dy IS NOT NULL),

CHECK (ID >=1)
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Source Code U849 Rountine ﬁa%ﬁﬁu

CREATE FUNCTION genProjectID()
RETURNING integer;

DEFINE rowNum integer;
DEFINE resultNum integer;
DEFINE i integer ;

LETi=1;
SELECT count(*) INTO rowNum FROM projectTable ;

IF rowNum > 0 THEN
WHILE ( i <= rowNum )
SELECT count(*) INTO resultNum
FROM projectTable
WHERE projectID=i;

IF resultNum =0
THEN EXIT WHILE;
END IF;

LET i=i+1;
END WHILE;
ELIF rowNum = 0 THEN LET i=1;
END IF;

RETURN i;
END FUNCTION
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CREATE FUNCTION CheckDataER (pj integer)
RETURNING  Char(1);

DEFINE Answerl Integer;
DEFINE Answer2 Char(1);
DEFINE SubProc Integer;
DEYINE LastCheck Char(3);
DEFINE Final Char(1);
DEFINE LastAnswer Char(3);

LET LastAnswer="Y';
FOREACH Sub_Cursor FOR
SELECT Distinct subprocess INTO SubProc
FROM ProcessTable
WHERE ((projectID=pj) AND (subprocess<>0))

Execute Function CheckNoHaveSub(pj.SubProc) INTO Answerl , Answer2;
LET Final='Y";

If Answer2 ='T'

Then Execute Function TestCheck3(pj.SubProc) Into Final ;

IfFinal ='N'
Then LET LastAnswer="N';
End If;

End If;

If Final = 'N'

Then LET LastAnswer='"N";

End If;

END FOREACH;

RETURN LastAnswer ;
END FUNCTION;
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CREATE FUNCTION CheckNoHaveSub (project integer, SubProc Integer)
RETURNING Integer , Char(1);

DEFINE Ans Char(1);
DEFINE Number Integer;
LET Ans='T";

FOREACH Gate cursor FOR
SELECT ID INTO Number
FROM ProcessTable
WHERE (projectID=project) AND (subprocess=SubProc)

IF Number IN (Select subprocess
From ProcessTable
Where (projectID=project) AND (subprocess<>0))
Then LET Ans ='F’;
END IF;
END FOREACH;

RETURN SubProc, Ans ;

END FUNCTION;
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CREATE FUNCTION TestCheck3(ProjID Integer , SubProc Integer)
RETURNING Char(1);

DEFINE TempID Integer ;
DEFINE TempName Char(15) ;
DEFINELast Char(1) ;

Let Last='N';
FOREACH Cursorl FOR

Select Id , Name

INTO TemplD,TempName

From DataStoreTable

Where (ProjectID=ProjID) And (SubProcess=SubProc)
Let Last='N'";

IF TempName In ( Select Name
From EntityTable
Where ProjectID=ProjID )
THEN Let Last="Y";
End If;

END FOREACH;
RETURN Last;
END FUNCTION;
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CREATE FUNCTION CheckERdiagram(pj integer)
RETURNING char(1);

DEFINE EID Integer;
DEFINE Tempname Char(20);
DEFINE Answer Char(1);

LET Answer="Y";
FOREACH ERcursor FOR
SELECT ID, Name INTO EID,TempName
FROM EntityTable
WHERE ProjectID=pj

IF TempName IN ( SELECT Name
FROM EntityTable
WHERE ( (ProjectID=pj) AND (ID<>EID)))
THEN LET Answer='N';
END IF; -
END FOREACH ;
RETURN Answer ;
END FUNCTION;
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CREATE FUNCTION NewFlow10(project integer,sub integer)
RETURNING Char(1) ;

DEFINE MolD Integer;
DEFINE MoType Char(2);
DEFINE NewMcType Char(2);
DEFINE GID Integer;
DEFINE Answer Char(1);
DEFINE LastAnswer Char(1);

LET LastAnswer='Y";

FOREACH Gate FOR
SELECT id, Modelld , ModelType INTO GID , MoID , MoType
FROM GateTable

WHERE (projectid=project) AND (Subprocess=sub)

If MoType="P' Then LET NewMoType='GP'; End If:
If MoType='E' Then LET NewMoType='GE'; End If:
If MoType='D' Then LET = NewMoType='GD' ; End If:
If MoType='GP' Then LET NewMoType='GP' ; End If:
If MoType='GE' Then LET NewMoType='GE' ; End If;
If MoType='GD' Then LET NewMoType='GD' ; End If;

EXECUTE FUNCTION NewFlow5(project,sub,GID.MoID,MoType,NewMoType)
INTO Answer ;

If Answer='"N' Then LET LastAnswer=N'; End If:

END FOREACH;
RETURN LastAnS\;ver :

>

END FUNCTION;
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