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Assoc. Prof. Dr. Suphamit chittayasothonAdvisor

ABSTRACT

Relational Database is the database model that is widely used now but it has some limitations such as
data type,which provides only simple type,integer,character,and string.In case that,it can not support some kind
of application using complex data type,multimedia data or geographic information.Because of representing in
table form,it 1s not appropriate for storing object or non-atomic data.However,some researchers try to develop
other model which will instead of some disadvantage of this model.

This thesis is concerned with using object-relational database,which is combined with concept of object-
oriented database and relational database,be a data model.According to having feature of both relational and
object-oriented concept,this model manage data efficiently and has a capability for accessing data by SQL
command.Not only having feature of SQL language it also has an advantage of object-oriented concept such as
encapsulation,inheritance and polymorphism .

By the way,object-relational database still manage data in form of a relation,which like relational
database,and its column can have non-atomic attribute,object or multiple value such as set and list.It can
normally manipulate data as if it is a relational database.

In thesis,it develops application that is used object-relational database model for managing object data
type,digital circuit 1s our case study in term of applying data model with real world appliaction.We name this

project " STORING DIGITAL CIRCUIT BY OBJECT-RELATIONAL DATABASE"
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] v ¥ Yiw
wiflumsagdaamhnu waflasunnnudsedull uazuuamedumsiennaudtelimudy uazuuams
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uRA Inguar g IuTB YN INgANTUS

¥
U = a a o = 5 a o o w d
TuwnilaznatauuiAaFedag (Object-Oriented), g1udoymFeiagdmiusuazmsnfisuiioy

o do 9 a

1 9 a o [ @ o
ﬁmwgmeuaganmﬂqﬁuwuﬁﬂngmwgmmauwuf

2.1 !mﬁaﬂﬁ!ﬁ'ﬂq (Object-Oriented)
a a o o LY kY 9
inAriagilumssauTda (Code) tazdaulsdoya (Data) Baroruniaiumsdnatlesdoya’ld
b4 £ 1 4 8 1 g 4 (S Taa
molA1Aa (Encapsulate) 915 9n3180119NA (Object) AR BBUINNAIIFOUADAURTUINLITIAD (Message)
2 A ' v ' 2 1o & & a sy s
FUNAIaAeMIAINITTBIUD (Request) I¥MIN@aLIINA Iag lid1tiedesoazidoalunmsdunamua
- ) & T
(Implementation) 1138 1a53a3 197181 (Internal Structure) Y8300 LIBNANY DOUIINAITADLAUBINIIARAD
q':ﬂ ¢ o o q ¥ A [ ¢ & = ' oA R
vnmeuenfithumaaasiniuy mlimsudluwsedsuilssesuwndnils hifinageseunndsug Bnvus
@ vy (3 yda a ¥ £ Y ad o w ' & A a
FaernsnnilesdoyanislussunadnnmslinAandndi Fuiludedniddgedranilweumanas
309
4 U a o A 3
BUVRNANINITONINBARUAUUA (Property)itaeNITAUUUNT (Operation)yd s 29UNA 18 Tagns
o U A & ° 9 b wa So 1 v @ g il 8 9 1 o
nooneasuaula  Fwzshldins lauaudauasHensusaunusaanuduius ineglugyd giues
@ s o 1 va o
AT (Superclass) #ag FUAAIA (Subclass) TasduAmImamNs0suMInIENeAquantannglesaalr
a A LY
o enatsaatan 1a
o o a 4 a N Y &2 a o
dNNIBILNNAdetiANNaITe lumsdh Inaueiiyy Aeanuannso lumseedauauaunnalg
a - o o K ) a 5 Aad a o ) Ja '
sHanIeaad o vz Tasausaas gy (Routine) NNFBIRGINULAANBITNUNUN
4 9 1 \ v o = g
(Argument) e 11919A8n 1315971 (One Interface Multiple Method) Fgna13MiuTeries IMaadAs (Routine
> a 4 o v A ' =1 9 a
Overloadind ) TaemAnumFsHines (Database Server) szvhmsanaduleanziFonlagivlaguingu Fam

¢ . {
1993 (Routine Signature)

wa s SR A
asanauiianesvenanedl
A a Ao ' P o 2 o
o fumsuesnmuesdeiisiauly TanyuzmnizvesuaazeouondTi1s 13190 I9AATIM
9 a v
¢lsuazezdeaFenruuudiaala
{ o o ¥ ' my
o TweuwaNYawu smuamsinilesdeyainlasez1d1dlas 19414
aAaq " A i @ o
O WITMIARABITHINAUFAIIN
o inileseyanifiegmisluauilszinnvesdeyaiitiogauuuufe Public, Private 1iag Protected

U v s & v A b4
Q  aWPennInNeafnl ’rﬂ]‘]Jﬂ“U’éNi’)Bﬂl%ﬂﬁﬂuﬂqﬂﬂﬂﬂﬂi’)@‘l}mﬂmﬂ
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O UANNEINITOAINY 19U AR50 11159 Overloading , Late Binding 11udu

- Abstract Data Type (ADT)

a & vy g A 22 a
uwInnuAaiuguveaeuaumsaadl indl Aemsusnnmmsuesvesdlgeeniinsioazidealy

4 1 g 1Y
Msa319 ADT (Implement ADT) Hunumae lalsunsuilszgnanisgudeyalasldvesanuanniadams

[ a9 Y o 9 a J
ﬂ‘U‘Iﬂlﬁﬂl@gﬁiﬂﬂﬁ’!'\u‘lﬂﬂ‘ﬂ@u@ﬂﬂﬂﬁ‘uu

2.2 Object-Relational Database
A @l 9 LY @ LY E [Y 9 e e e T A A
iiesninmsdamnudayaluiegiiuTagna lilinlgssuumstams prudeyadedunius  uadied
o 9 a 9 Aa 19 a dy ] [ 9 Y 2
Tymivms Isaustadeyaniiuadeyasuaiug liaunsosessums Idauluiegiu sauenningu
9y Aa o oo 9 v 9 Aa o . : a i o
ToyaFId U THA NIz YU gMYaYAITIIAY (Object-Oriented Database) fhszuugudeyaniianyuz
ﬂ a A @ 9 4 ‘; Y 9) 9/ aa v Y 1do a
! 'uuummmmm’mﬂmhaaumnmﬂuwu§1u1umsﬂumuumshammayammmmwauuﬁﬂmu
9 s s 0’: Y] ] o Y 9 Y G; d’jyx‘.l o
Jardoinsdszmsdaneds luawnseadvayuauluansuzvesgiudeya lamun  nwnlylumsdams
9 @ [} a a o 9 Aa o w a o
§1umagaaﬂmﬂummgm%’ammzmaﬂiumsuwaﬁmmgmi’f@gamauwuﬂmzgm%gammqms’m
iy
9 a o v @ O A sldo S & o) 9 o 9 Awwdd‘n
FUUBYAIFIRYTUNUT A JIUUBYaMIUIAAFIIAINIINANAUFIUVR AT R U TIEM
Y 9 a o - o 9/ Y a o '] A
TWgudeyaidsduiuitinnuausamsdunnfadsing wunsdailesdeoya  auduneaquanta
a o é
uaz Tnaves Azuiiuduy
kY Aa o v @ 9 a, o @lea = Aaa Aaa a ]
§1wuayawnﬁqanwumi‘lu;gmeu'e)yamauwuwmmsauuammmzﬂuuwmmwmmsmma
! vlaha 5 o o < ¥ ﬂ 9 N o o (B Aoy 4 vye
uengag laen Tasnmsuudusidaeuiugudeyatlugudeyadedius uaesauiannsmiulans
d A Aaa aAa 1 ) S < A o a ) Aa o v @ ¢
sauanans aidunennidanivates uruaanviowa TasialTuaandugudeyaissingduiug

¥ [~ A o W@
ansalouaiiouilugnudeyadeduius 18

aa s/ a  w v
gaaulinvesgudeya ingauius
1. HanwansapuvesgudeyaFeduiug
2. wivayumsadesInAninNTUFou
1 a g Lo ¥ o A ¥

3. famudangugeseulvaiariiadeya Heisunazaaduiiums Operator) 1w 1A

Y aa d 7 A aa A ' ' U Y
4. annsaaaenmstutuesunanieduienns imauniomiwendeslasn 1

= wa A a o ] 9 wa Aa gk 9
5. TauauauuamFeiag isumsdnilesdeya msduneaquauiia uaz Tnauesismiuau
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23 manfSaufisussnhegndeyaBeingduiusiugudeyadadiuniug

2.3.1 viiaveya

y A o w do an ~ o 1 1 Y A 9
11453U1J§W‘U?)%)!ﬂ!‘]f\1ﬁ‘u‘ﬂ‘uﬁ‘uu!!ﬂ‘ﬂ‘i’lﬁ‘UTU?N'J'!ﬁ‘lmvlilﬁ'lNﬁﬂ!!ﬂﬂﬂﬂﬂ!ﬂ'ﬂﬁ’lu"}'lﬂ'?]ﬂﬂi)ﬂ’é]ﬂ

[~{ aa Ay ] 1 Yy Aa - 9 A 4 9 ' Y
rﬂmxa‘n‘nsmﬂ‘lummsﬂumunﬂaaa‘lﬂammzuwmmwmgmﬂuwawﬁaumww 'lﬂ!!ﬂ

Q Integer

Q Floating-point number

Q Character string, fixed or variable length

QO Date and time, time interval

O Numeric and decimal

aduiumIaeqUUSnsuitaegins S engdeyauazmsud b sazlinawannsadiialumsda
o 9 { B i ! b *. {o o o ' '
aafudeyaiiuluun? (Binary) 15y BLOB(Binary Large Object) 91n¥iaanuainsandiiadsnataaena
Trnesdimsnenn Tmaaduiansodansveyanduseula
£y a o @ o 4 vy a 9/ [ an a ' ' Y A
gudeyaifsingdniuteyana tlviiavesdeyaiiusenniiaimunsontuendesldennie
{1 ﬂ]yw of <= ¥ v A w o @ g ¥ Aa v Y 1 g A
1Huesunnd Iddniustiavesdeyalugudeyaisingdumuiansailudeayaniinamduseuniluim
o v 9 a a 9 A a9 Y v amta g 9 o) EY A A EY
Furudeyaiidudume (image) Hazdoyariian Flunudmiaatifeduan yiavesdoyaiunudnly
b a v W '
gudeyaFeduRus 5y
O Row Type
o avataayulni (Collection Type)

o wevmmsnaId Ini (Abstract Data Type)

23.2 mmmaumwgné’fewaﬁ'@ga (Data Integrity)
aamansalums i AuaNAINgNABI (Integrity Constraint) YesgmdeyaiFaduiuson
AMWINATTIUVBS SQLY2 1umm:ﬁgmf{’fﬁ)yax%ﬁﬁqﬁuﬁufﬁmmmmsﬂmuﬁﬁmuﬁ'l%"lumm §74 SQL3
et
Key Constraint. M3HMUARAIHAN (Primary Key)
Referential Integrity Constraint M3fMUA Foreign Key
Attribute Constraint  1311¥UA Not Null Constraint, Attribute-Based Check,Domain Constraint

Global Constraint M3MYIUA Tuple-Based Check 1 Assertion

(o DR s SRS 1 AL 5 o I8

A o v = 9y o ) . Aa
Trigger ﬁ]u HaANNARN TNUUN (Active Component) NISVINNMBATHU (Action) INAIHA

s i o )
M3 (Event) My mua’l
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E A o @ @ o 9 a a w
gudeyaFedmiut ldnas g sQLo2 Tumssansiugiudeya Tuvushgndeyarmaiag
Fuiusld sQL3 suflu sQL npsguivudatinanummnsosvesnAaFeiagenly lumsadis ADT
a [ 1 v a a o
iRzmuANNAINIaveIMIsamseaunnan 1wy madnilesdieya, nsoonengaandd uaz Tnawes

a2 =2 a 1 a o E a 4 i
W5 mdemsiinmsnIauAgnAe 1ALA BAIAS NI (Assertion) 10T NTMNBS (Trigger)

AvDY Statement MAMAN U SQL3
qj o
New Statement 1Juaanaunn s lun1sa319ADT
5 ;
Destroy Statement (uaanuunn 1y lun1g Destroy ADT

Assignment Statement Lfluammuuﬁﬁm Result SQL Ya4 Value vl‘].l!ﬁ‘uvl%ulu Local Variable

I . o~
Call Statement 1Hyatanusin 1415 8 SQL Procedure

DDI’JDDéD

Return Statement (S amnuunn 1911013 Retum #1910 SQL Function



A
UNnN 3

4 9
MEuanAU SQL3

{ 1 4 [ Aa o o o & L ]
Tunniiszaandainnilfaudugudeyamsiagduiuiserenin sQL3 Iuilogtudshidy
A 9 AL ¥ & d'ﬂ ¢ o y A
mmgm‘nﬂuym1u‘nuﬂzawmmmzm HATMN (Draft) nasg1muu 43 SQL3 1ﬁ!ﬂﬂﬁ?1uﬁ1u'\iﬂ

¥V
A19791NUIAT FIUIANTIT® SQLI2 ASNIT18aLIDARL

3.1 siiadeya
3.1.1 Predefined Data Type 1130 Built-in Data Type
Useneuliiag Character , Character Varying , Charater Large Object , Binary Large Object ,
Bit , Bit Varying , Numeric , Decimal , Integer , Smallint , Enumerated , Float , Real , Double , Precision ,
Boolean , Date , Time , Timestamp 110¢ Interval Boolean Tu SQL3 Riustiatoyasnaesriiaiiuseunnd

médn1nd Ae Row Type 11ag Abstract Data Type

3.1.2 Row Type
o _ QU é o~ 4 Y
annsomvuasiavesititla (Tuple) Sewzilsznouliflstioyasiindunse Row Type du
S| ] 1 " (=3 a
M3 %91 Row Type aunsa miloudumigdoaveuanilumiodesnld Tasnsiszae Row Type i

¥
pRL AT

CREATE ROW TYPE <Name_of RowType>

(<Component Declaration>));

1 14 ’
aunsoh Row Type lenmiteunihideyariiadun 1anelu Row Type dunazlumida A

2819715152019 Row Type

CREATE ROW TYPE Name_of RowType
(<Component Declaration>,

ColumnName  RowTypeName));

CREATE TABLE TableName

(<Component Declaration>,




ColumnName RowTypeName));

[ 1 g a
fredemsadianida Tasld Row Type

CREATE TABLE <TableName> OF TYPE <RowTypeName>

o 1 9
A29819M3 159U

CREATE ROW TYPE ADDRESSType

(STREET CHAR(50)

CL# CHAR(20));
CREATE ROW TYPE StarType

(NAME CHAR(30)

ADDRESS  ADDRESSType);

CREATE TABLE MovieStar OF TYPE StarType;

117A20919M3 319 Row Type ADDRESSType (1 Row Type fitlsznevTilaas 2 uennidafe

Street 1Az City @131 Row Type StarType 1311 Row Type Nitlsznen 1020 2 1tenn3diafe Name 112z Row
a a { o I w a

Type ADDRESSType 1nmsai1amida MovieStar a¢ lamibanlsznevlufae 2 aesusitianuuzienns

Aa o ‘:Iy
U3 AU

CNme el Ads ,
Sharon Stone Maple St.,Beverly Hills
Mel Gibson QOak St.,Brentwood

#13197 3.1 eeemsdanudeyaiiilu Row Type

[ 3 FU 1 3 XK 1 '
ﬁmsnﬂﬁﬁ’hﬁai’fayaﬁcﬂu Row Type ansalFammienidumizefsmiedndudes Tas
U " u’:‘ @ ny
1% Dot Notation 2 A3 ".." A4l
_—

SELECT MovieStar. NAME,MovieStar ADDRESS..STREET



FROM  MovieStar
WHERE MovieStar ADDRESS..CITY = 'Beverly Hills';

3.1.3 Reference

1 ¥
SQL3 fiamuansalumssnedesuandaus( Reference) Taoiliznuumsdianedail

CREATE ROW TYPE MovieType
(TITLE CHAR(30)
YEAR INTEGER);

CREATE ROW TYPE StarType
(NAME CHAR(30)
ADDRESS ADDRESSType
BESTMOVIES REF(MovieType));

Y { ° Y t ° o a 1 o < >
Taglupedminsimualitersdsiioz lilavmsiudeyasisquaeziimsiny ObjectID (OID)

L quy = @ A
919919049 1)) Seevuandau

3.1.4 Object Identifier (OID)
& 1 i & -\ (g 4 a '
iHludaszyanuiandis (dentifier) vesapumAAldazavz lulimsnlasunlasm Tagis
o = & @ @ £ & 1 9 [
aromnisadileled (OD) umnithiredinindla¥sannsofongriy SQL Command IAmilouny

aa a d‘l = o g dy
NI TwHaduq Tagligduuumsimuadeil

VALUES FOR <ATTRIBUTE> ARE SYSTEM GENERATED

o 1 9
A38819713 159U

CREATE TABLE MOVIE OF TYPE MOVIETYPE
VALUES FOR MOVIE _ID ARE SYSTEM GENERATE
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3.1.5 Abstract Data Type (ADT)
naamansalunsadie Row Type #azms 8198 (Reference) 1083 Row Type susaihi
mmamnsIveaIARBeIaguA Row Type Tiannsadnilesdoyn lfedwanysal sQL3 Suiindoyariia
Iaifiensaminisindesdoyaldeswanysaffeusuaumsanidilnd (Abstract Data Type) n3e  ADT

2 ' P o o A § o
Feoouwnaves ADT wlfiludwmiiwevithdla (Tuplemileusuyiiadeyaiugiunall maszam

ADT ¥ndsed
CREATE TYPE <Type NAME>
( <List of Attributes and their Types>,
Optional declaration of = and < Functions for the Type ,
Declaration of Functions (Method) for the Type);
A0

1 CREATE TYPE ADDRESS ADT

2) (STREET CHAR(50),

3) CITY CHAR(20),

4) EQUALS ADDREQ,

5) LESS THAN ADDRLT

6) other functions should be declare here

4 o A <] o 4 Y 4 °
Tasfussiiad 1 Slunsdseme ADT uazfmuadeves ADT UssHaf 2 nag 3 (Humssimua
aa Y 4' o'/ % ° Jd cl‘d‘
HBYNS13v89 ADT 1azussNan 4-5 Wusensuuea (Optional) TumssmuaTedlesismasnlslums
a % (Y 9 ' o @ = o A ﬂ
S sudien (Comparison Operator) Ntz desnnd s unsidieumenlu Where Clause Ussnan 6 10y
3 2 . ' e LAy
msdszmaredrunsesnea (Method) %9 SQL3 31 Built-In Function Winuuaag ADT fail
a3 Aa o Fisely, o '
1.Constructor Function aﬂumsﬂ%’waummu‘ﬁmm ADT 3ZmMMsain1 (Return) 22UIINA 1HUVDI
Aaa 4 £ 1 ;’,’ 9 <] 4' o 4 S 44‘{ ~
ADT nﬂquaﬂmuwmaaumﬂmzﬂmuﬂmmﬂmﬂu NULL Tag¥euasnauaniamasnenyuziveds?
o v A/ D
U ADT 5785 19u
a & A o ' [ aa Y ad o Py
2 .Observer Function Aﬂuﬂaﬁ"m‘nmmimﬁuﬁwamﬂquawmmiﬂﬂ%am‘mﬂnas%aﬂw

o Vet A @ aan a a 4 o df a s o Ao
ZQﬂﬂ’lﬁ‘Nﬂl‘HN‘h’ﬂ!ﬂﬂ?ﬂﬂ!!ﬂﬂﬂiﬂ?!!ﬁ:‘m'ﬂ‘liNJmi)i 1 maﬂwuﬂmmnu ADT NO1HUA
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3.Mutator Function ﬁ‘lumsﬁmuﬂﬂ'waqnuawm?ﬁaﬁu“lﬁfluﬁhﬁammasd“'}‘hﬁa?ufnzgﬂﬁmuﬂ
Wiideidoatumennidumsimaiines 2 # dusmihuviiafoadu ADT Afmua drfideufusiaves
Soyavosemniiniu

mistnilesdoyaih1fds 3 sedy Ae Public , Private g Protect Tmi matlnilosdoyalfauysel

9 o . )
AeemmMstleaumsiSonlFieAsunuy Public

3.1.5.1 Function Declaration
dmsuilaiFusugaunsadmualdnaluazyensids CREATE TYPE HA18gNY
venszamnia 19 1Ruaflsdsufinmun Bmeluias ey Builtm) Ak iaunsofonidiad
Sufiegmonsnsun 18 wisnndavesnsdszmeeymitoly ADT ufasfudnmwesmsdszmaed

é a Qo dy
FUFIN3 U Al

e-

FUNCTION <NAME> (<Argumenr>) RETURNS <Type>;

1 Ia o 9 d' o a @ 1 Ia 4 v Y
uaazels nauundszneudlsFevesdlsaz yiavesAanlls HaaEe 13 AAIUTIIZLENIINAUAIE
9/ @ a oy P 9 o o
msly ", " Au ms@euiledsud 2 nuudsuunnialy (ntemal) tazuuUMaUn (External) Tasduiuiled
i ' a L4 1
Fumeouen ADT v 3tusneafiieudls Host Language 1agazdealimatsemaSnimioss (Signature) 1311

v ¥
ADT Tastizduvunisdszmailanduniouendsdl

DECLARE EXTERNAL <Function NAME> <signature>
LANGUAGE = <language NAME>

A29919

DECLARE EXTERNAL findzip CHAR(50) CHAR(20)
RETURNS CHAR(10)
LANGUAGE C;

3 ¥
daudlsirumeluiizduuums dszae dsil

FUNCTION AddressADT (:s char(50),:c char(20)
RETURNS AddressADT;



:a  AddressADT;
BEGIN
:a ;= AddressADT();
:a.street ;= :s;
:a.city :=a;
RETURN :A;
END;

ot Y o dor o q Y aa
31NAD fl'N!ﬂ'uﬂ'li [10] Nﬁ'ﬂuﬁﬁiﬁ!ﬂﬂiﬂq ﬂ‘l)'u‘l‘ﬁﬂﬂl'e) an

¢

3.2 Integrity Constraint

anmensn lumshaauguinyIngNAe (Integrity Constraint) 489 SQL3 Sdaeio il
3.2.1 Key Constraint
Shumsiszmafudnezilssmaluduneums CREATE TABLE sildasauiens1sas
1359 (Keyword) PRIMARY KEY itag UNIQUE

<ColumnName> - <DataType> <PRIMARY KEY|UNIQUE>

A
1iie

<PRIMARY KEY|UNIQUE> (<ColumnName>)

@ 1 3 aq a4 @
A39071999 2 35 lumsUseasa gvian

CREATE TABLE MovieStar
(NAME CHAR(30) PRIMARY KEY,
ADDRESS VARCHAR(255),

GENDER CHAR(1));
CREATE TABLE MovieStar
(NAME CHAR(30),

ADDRESS VARCHAR(255),
GENDER CHAR(1),
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PRIMARY KEY (NAME));

¥y
¥

dmsumsdszmaddvanatinnnm 1 uenns D 18aed

PRIMARY KEY (<ColumnName>,<ColumnName>)

[ dad < ° 9 o o ' =W :
daumsdszmeTagldadnsa UNIQUE fhumafmualiaedmisenandeshifids siuuuans

1Y Jd
tsgmemilounumsdszmaddnannnilszms

3.2.2 Referential Integrity Constraint

o o BTl ' o 4 . o 3y
dhumsdmuaanuduiussenifdvdniaz e ouad (ForeignKey) msdsemea 114 2

- 2 dy
HUYAIU

REFERENCE <Table>(<Attribute>)

A
1iv

FOREIGN KEY <Attributes> REFERENCES <Table>(<Attributes>)

#29019M3 U5 2M# Foreign Key

CREATE TABLE Studio
( NAME = CHAR(30) PRIMARY KEY,
ADDRESS VARCHAR(255),
PRESC# INT REFERENCES MovieExec(CERT#)

CREATE TABLE Studio
( NAME CHAR@30) PRIMARY KEY,
ADDRESS VARCHAR(255),
PRESC# INT
FOREIGN KEY PRESC# REFERENCES MovieExec(CERT#))




3.2.3 Attribute Constraint
° LY k4 . o b4 A

MINHUANTITVIAVANNYNADBY (Constraint) azimua'ld 2 nuu fe

1.Jumsfmuasiayy anan (Definition ¥4 Relation Schema)

sk g : ;

2. JuTau (Domain) 998152 A 134 Domain Constraint

= a A [ dy
Tasiisazidsauaauaazlssianasti

3.2.3.1 NOT NULL Constraint

[ o ' aa 3 ] Yy dad i

iWhumsdmua lidiuenns dniuliat NULL Tagldagasa "NOT NULL" Tuasu®
aa o ﬂy
UsenrsennItnag

PRESC# INT REFERENCES MovieExec(CERT#) NOT NULL

3.2.3.2 Attribute-based CHECK Constraint
° o £ an inl Aa sltl 9 ] a ad
g‘ﬂWﬂ1‘5!‘Ifﬁﬁ’ﬂllgﬂﬂi’)\ﬂlBﬁl!ﬂﬂﬂiﬂiﬂﬂﬁiﬁﬂuﬂﬁ!!ﬂ _waga U NMTDUAIN

@ 9 A < aa d, v o
(Insert) ¥308MAM (Update) 9z Aeiin1stianaugndeswesteymsiafiimual3 Taslis Juyy dsil

PRESC# INT REFERENCES MovieExec(CERT#) CHECK (PRESC# >=100000)

GENDER CHAR(1) ~ CHECK (GENDER IN ('F''M"),

3.2.3. Domain Constraint

o v 'J Y o o U [ 4”
msas1e Tamu Imuvuan uaaimsdmuaalu Tamu asil

CREATE DOMAIN GenderDomain CHAR(1)
CHECK (VALUE IN (F','M");

A Y o @ 5 4 9 & oL A e névlsl yi
luauﬂ'ﬁﬂﬁ'\‘iila‘ﬁuﬁ'lll1iﬂu1Tﬂ!N'H‘ﬂﬁi‘l\ﬁlu1ﬂﬂ1QﬂﬂﬂuauﬂU!ﬂuﬁuagﬁwﬂ@u“" A NNINAITN LA

wuseUAATUNANNTRILDITAMT Iz AN 159 18 lumnng 3 ndu



—_
D

3.2.4 Global Constraint
d| saa v Y J = 9 o
uJumi11‘::mﬁﬁauﬁmsuvm:ummmumaumﬂwumsﬂsxmﬂ 'lﬂ’d’t]ﬂﬁﬂ‘hlmt

3.2.4.1. Tupled-Based CHECK Constraint
o 3 Aa a ad A o %
$IMIAIRTBUNAATINIMIBWIAT M T anNiTla Tagezarnauanugn

) = o 3 ¥ @ 1 o
ﬁ'aauanussawﬂa%wum Asmvgemsdsema Tupled-Based CHECK Uuﬁé\ﬂﬂﬁ’ GENDER

CREATE TABLE MovieStar
( NAME CHAR(30) PRIMARY KEY,
ADDRESS VARCHAR(255),
GENDER CHAR(1),
CHECK (GENDER =F' OR NAME NOT LIKE 'Ms.%")

3.2.4.2. Assertion
Wumsdmuasouluanugndes TasSeuly (Condition) Tuemdsniu

A a a < o 4 =] a v o Y
(Assertion) vzApuTues wawemsud ly (Modified) Tavn o luihusoazgnifiasiiui (Reject) i

ad o 1 a o 1 1 a
weandinyunaanlunasgIu SQLI2 wAluquANNgNABIATaTuLATY SQL3 mAsRiuguuALuTIa

v A
YHIAG

CREATE ASSERTION RichPRES CHECK
(NOT EXISTS
YSELECT *
FROM Studio,MovieExec
WHERE  PRESC# = CERT# AND NETWORTH < 1000000));

3.2.5 Triggers
{ ° < : i a o A o F 4
i weadiviaey TmuuvHazdanyiuieasy (Acion) iiemamansal (Event) amudiifimua’ld

sda 4o ) 5 o R
Tao mamsainiia 1ANs Before , After , Instead of Tagdmily Before WM AN I NaUNITURA-

v ¥y o o o a 4 19 Y a 4 1 a o
¥ 01 After WNBATUHAINNINAINANITY !Qﬂﬂ‘l!‘ﬂu Instead Ofﬂ"l!ﬂﬂ!'ﬂﬂﬂ'ﬁﬂ!Q&'vlil!ﬂﬂ!mﬁ‘lﬂ!
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CREATE TRIGGER NETWORTHTrigger
AFTER UPDATE OF NETWORTH ON MovieExec
REFERENCING
OLD AS OldTuple,
NEW AS NewTuple
WHEN (OldTuple. NETWORTH > NewTuple NETWORTH)
UPDATE MovieExec
SET NETWORTH = OldTuple NETWORTH
WHERE CERT# = NewTuple.CERT#
FOR EACH ROW

3.3 Inheritance
1#1 A 4 A Y a 9 = v o do
WUIRUTUNIAUNAATHHY (Abstract Mechanism) H9ya InsiavayalaNuduRUSAULLY
E4
$AVTY (Hierarchy) amnsadmuasiiadeyaiiuduini (SubType) mazamnsnoloneasaauiia nga
g P 1 A ﬂ I‘lwg 1
33y tazAeummIuvesynlas i (SuperType) Halumsmeneaamautiaannsaidulénimsnionea
aoandiaoin Inilifea (Single Inheritance) liaznioneagaiautiavIna1e Inil (Multiple Inheritance) Tagly
14
1 wa o o an a o
SQL3 annsnoaneagaaudia lanslusequuennita, Row Type , ADT , imila , ABUAIATUN 1A (5

N8A A2081 MINENVARUANIA 3341 Row Type

CREATE ROW TYPE PERSON
( NAME Char(30),
SOCIAL-SECURITY Integer)

CREATE ROW TYPE STUDENT
( DEGREE Char(10),
DEPARTMENT Char(15))

UNDER  PERSON

34120



=t

8

CREATE ROW TYPE TEACHER
(  SALARY Integer,
DEPARTMENT Char(15))

UNDER  PERSON

CREATE ROW TYPE TEACHER_ASSISTANT
UNDER STUDENT,TEACHER

111A7988 Row Type STUDENT uaz TEACHER l&sumsaisneagaiauiiaein Row Type
PERSON 92300 Row Type STUDENT tiag TEACHER il Inilues Row Type PERSON 1AZiT 8N Row
Type PERSON uilusplos Inilues Row Type STUDENT tiag TEACHER

N3N 19M8ARUANTAYEY Row Type STUDENT taz TEACHER ihumstsneanaautianuung
woaquauiAvnIndideadedusidesns Row Type veshtaongdedgnizifunsagiainidoulunm
ReamuaIniimsnigneaguautaninlndnaieqIndld dedredranisaroneaquauiives
TEACHER_ASSISTANT

mstevearuanTAuuLeneann Iniiaen Indewdansdimsfiiennifaifunndess
ey T A 180 NAME , SOCIAL-SECURITY 8% DEPARTMENT lag NAME uag SOCIAL-
SECURITY lififlynumsizaansaqaauiiauioin PERSON mileufiuid DEPARTMENT sedaudamnsiz

d‘w%ﬂl = VA S A acomey 28
ﬁﬂﬂﬂﬁﬂ’l%’lﬂﬁﬂﬁZ‘YIﬂUL UUBYAAUATAINU HFINNNLUNAD aﬂaﬂuwua'ﬂmmuummama

CREATE ROW TYPE TEACHER_ASISTANT
UNDER STUDENT WITH (DEPARTMANT AS STUDENT-DEPT
UNDER TEACHER WITH (DEPARTMANT AS TEACHER-DEPT

o 1 { va [y a a =y ' wa
ATIVINNITDINVAAUAUDVAITSAVNIUD !ﬂumiﬁ%’Nmma EMPLOYEE 910M3D1gNaaamaula

M Ua PERSON

CREATE TABLE PERSON
( NAME Char(30),
SOCIAL-SECURITY Integer)



CREATE TABLE EMPLOYEE

(  SALARY Integer,
DEPARTMENT Char(15))

UNDER PERSON

I e e e e e e B e Y e
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A
UNN 4

Aa da d n d ad 4

auvesting giinosuwa 15303

Informix Universal Server

4.1 ¥nih
suresiindgiinesusadinnesifuaduuadsvines (Database Server) fiansasamssudeya
Ahamsudousy Mm2iiA3iia (2D/AD Images), Joyaidos (Sound), Yoyadale (Video)@Aa1smadian
Tnstiad (Electronic Documents),AA15 YIS NIBA (HTML Pages)iihudu Tasdhiszuusansgudeya
15930 dusiUT (Object-Relational Database Management Syster) Tﬂﬁﬁﬁ’ﬂ‘ﬂm:ﬁ!ﬁﬂﬁwﬂﬁﬁé
® Data Types Supported
0O Built-In
QO User-Defined
O Complex
® User-Defined Routines
® DataBlade Modules
® Large-Object Support

® Row Type,Typed Table Inheritance

a da d a ad d
42 sanilnenssuvesdunestindginesurardiviaes
o o a (4 ! Aa v
avvayumsiauiuylaaeun/dinines (ClientServer) aadadesznielsunsuilszgnd lna
¢ s ad L3 v ad
puitumdnuaEsines Tasludsrinesalseneulyiag
. i ¢ o 4 & i
O Parser shwinfienutazasivaeyonsel Tasflensudigldad1stumn (User-defined Function)
a o a 4 4
uazwiiateyaszgniiufinasluidaniasnmida (Catalog Table) tazazgnasnaeulasmsives
ey - ) dad & Y 2 v 4 aa
O Optimizer MMNAABNNNNANYANBMNSIDY (Access) YBYANYNAII (Query)
2 o ¥ A o 3 ' P d'sklsv gy &£
O Function Manager MyUINH1As3AN1S User-defined Function msw's‘l"ﬂaﬂwﬂg FATNUUNIIL
-] lfliﬁ Y A
gy 13 lugdamaemnia
O Access Method Mvinzauvzgnidenindmsudeyanmasgaud

e B R ) Y a ¢
O Data Manager “m'ﬂu'!‘mﬁﬂﬂuU'IU‘U?)}J?H‘UWE)E)NJ'Iﬂﬂ’dﬂ
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( ~:‘2r.-n'J\) [ ”"’)

Client applications

o o G

Universal Server

N T 58 1

" Date & Tme

e

Ui 4.1 aanfaenssudunlos inagiinesuvadiviaes

Taxt Audio  Graphics

o) o v a o : ] v ad o A a

frle laateunazasensdnasanauuATY (Logical Connection) NUETWII97 laglyiiaveens
Aoy Ty
ITDUAD AU

Q Local Connection 1411l Shared Memory !0 Stream Pipe

O  Network Connection 1atin Computer-to-Computer 461¢ Local Loopback

Interface Network Protocol
Socket TCP/P
TLI TCP/IP
TLI : SPX/TPX

{ a v { d Jd_w
M5 4.1 vilavesdumasinulyslaneafiginesuyaids iaesmivayy

a o 4‘ ‘:; ' EY 1 o dy
Nawmdszneuduqnsuiludenis 19auaegasi
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4.2.1 Connectivity File : SQLhosts 11 Inafunudeyah laaeusiFlumsieudenuifivines ¥e

9 Aad a a Y g I g p .
oA nuAFHes wiavesduwes msuas 1us Tarea , Feveslaad , Servicename Field ,Options Field

4.2.2 ONCONFIG Parameters shvi¥unisisouda iHunaeuilnissuwa (Configuration File) aglu
SINFORMIXDIR/etc Directory szninsnisdnsufudeyafildlumsimuaa1iudy (nitial Setting) 1oz

a o
W13 A9 IUM15ABUNN (Configuration Parameter )

4.2.3 Utility Enhancement #20010v03gRaas 1911

Q Oninit Initialize Disk Space A83A8ABY (Log In) 1TIgN (Root)¥3ogisesaunesiing
(User Informix) _titefi9z13 8014 oninit

O Onmode dosdenswiiugn wie gessuresing onmode szvhimsnfiou Tnualums
Tamveegiines1ass Wines (Universal Server Operating Mode)

O Onspace desdensuiilugn wie guesouvesiing Tasvzdeaiimsfimua Create/Drop
Sbspace 130 Dbspace , Add/Drop Chunk

Yo
a

onmode 11 onspace ABIfIMUARBUNIL TN AR DU

T

4.2.4 SetNet32 A28 SetNet32 Utility amnsafiuaviaid 1 Environment Variable 8¢ Network

V1 v
Aaadaa

Parameter Ya 2§ Inal (Runtime) Setnet32 flugfiannanasuu laaeuniis, Setnet32 Utility 3 4 dauhidday
A
k)
Environment Enable 1%f1%1@ Environment Variables
3 ° Aad
Server Information 19 muadeyavesmanuassviaes
Host Information l4fvuaseuinues TaadiusFu (Host Machine)

About Setnet32 1911aastioya Setnet32 Utility

4.2.5 Schema Knowledge 15uyafinaasdoyania lugdivuvesnsiiln (Graphical Knowledge
Tool) Wuaaemd1A1d (Meta Data) vasgrudeya liaunsalfudludeyalaquugdeya’ld miamnso
14/ Schema Knowledge gunadnaeluii 14

QO Database

O Routine

Q Table 182 View
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O Row Type
O Inhentance View

' 9 vy =] a 1 B ° 1A ad I A -y 2 ¥ Y
reuszii N lsAvslimsaendu neulagzdessiims ld Feisivines, Jegudoya, Fefluazsiia

AU

: : dave a1 o oo
4.2.6 SQLEditor Lﬂunaﬁuﬁﬁmmﬁuﬂsﬂﬂ (Graphical Tool) mﬂ%’mmsﬂﬂﬂaﬂnguaaagaxqra

ad 4 ° a ) a
CHALPCH uazmmsﬂ:;?ﬂ’l'agammmi’faya (Query Database Information) 1AZAHAVBINIAIIVEY SQL

Statement f93iN3iIMuAA19199 T SetNet32

4.2.7 DBDK : DataBlade Developer Kit 1iluyaiiliiauna@uanluga( Datablade Module) i

NeazBeasg lududa l
<] a 8 ad 4
4.2.8 Iconnect 11 ODBC voagiesusays Wizes

43 qauaniinved Universal 15500 s

Q ﬁmmmmmqa (High Performance) ﬁﬁuﬁqumsﬁmuﬁzﬂu Raw Disk Management , Memory
Management (Dynamic Sharing Memory, Buffering Transaction) , Dynamic Thread Allocation a2
Parallelization

o ¥Anua 150 lumIIams Logging-Recovery aﬁ'eﬁmwsmuaummgﬂﬁ'awmgmﬂ’f@ya (Integrity
Consistency ) !ﬁ@ﬁ&ﬁﬂﬂhqﬂ (Media Failed )

a ﬂﬁ’ﬂﬁqu IN Fast Recovery,Mirroring,Data Replication

O Distributed Database a¥iuayuan1laons suluuuunsa1e (Distributed)

o ghnesinadinesmivayums 1¥mma1onizn (Global Language) 1Al Global Language Support

Function (GLS) miuayunisfiiaiumalgnimn
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[ a g d a J )
4.4 dnvazmuA Ve BUlesindgline suvaisnes

Data Type
i
[ 1
Server-Defined User-Defined
i I
[ ] [ 1
Built-in Type Complex Type Distinct Type Opaque Type
e | I |
i
Numeric Collection Row Type
Character ~5 Set ’,._ Named
|
g
Boolean —1 Multiset ! Unnamed
Chronologic == List
Large Object

Ul 4.2 viladoyaiiounes invyilizesuras s viaesmivay

4.4.1 ¥iiadeya
1 U XK 9 A 1 ' =® o ) % < o 4
ABUIEAA1INBYAFIAA199YeNa1n9 181105 15%U (Operation) , Tewesiswes ama

a <o 3 = ' [ Y
(Operator Class) tiag HAgAIHeNTY (Casting Function) N9y Agil

[~ a
Q  Operation 1Y 4 ¥l Av
a [ o o
1. Operator Function 1¥lumsa31eTenlesisines Sulva (Operator Symbol) 13y " + " Tenlesisines

du Aag Yo A g d‘%’]ndﬁ o
Hensunil nnusiiaveyaniuiimeu Al



Arithmetic Operator
+(binary) plusO
-(binary) minus()

* times()
/ divide()
+Hunary) positive()
-(unary) negative()
Text Operator
; LIKE like()
MATCHES matches()
I concat()
Relational Operator
= equal()
<>and = notequal()
> greaterthan()
< lessthan()
>= greaterthanorrqual()

<= lessthanorequal()

2. Built-in Function Wuiledsufidmualileiu SQL Statement 15 Tonlosis Sumandinsnans
(Mathematical Operation) 195U abs() ,mod() , pow() , root() , round() , sqrt() , trunc() , exp() , log( ,
logn() , sin(Q) , cos() , tan() , asin() , acos() , atsn() , atan2() , hex() , length() , char lengthQ ,
character_length(), octet_length() , user() , current() ,dbservername() , sitename() , today() , extend()

3. Aggregate Function  luilafsufifimsdssnduiiiusufion (Single Value) 1iona1sa1 (Set of

Value) 1911 SQL Statement 18117 COUNT , AVG , MIN , MAX tag SUM
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: o &£ S e 2 A
4. End-user Routines sfugfiudig15a3199u (User-defined Routine) 5i3smsdmua 18 2 uuy fe Wou
Tag 19131 SPL (Stored Procedure Language) i1as 1% External Language (15U 1181%) & 2 wiiA A9

o L o & (Rt Y 4
HeA%U (Function) ¥99Apelinsa9aIna uag InsFines (Procedure)

A ' - g v 1 a v
Operator Class denguuasilanguiimiflumsuazdumadsueunmzvssyiiadeya
(Particular Data Type) fignimua B WiTusyil (Index) iniseoniii 2 yiiade
1. Strategy Function Yvi101528A 33 eend luiwes (Query Optimizer) dadulvidaiiozgminnly
Y a C4Y (Y] Y A ]
uaunadse Teminumsdamsdeyanse i
2. Support Function 14 lumsadrsuaziddensil
) 23 ) [ a 9 a
Casting Function  daifuTenlesisinasiensudniszinnmis  ¥dmsualassiateyannwiia

é ﬂ" o~
ﬂuﬁlﬂu@ﬂ‘lﬁ«!ﬂ

o o a Aa Ia @ ) a a Jda : v
dwsuriisdeyafisures indmivayuilszaen lifsdeyasiaiiniou Bult-lh Type), Youa

a -1 a 4 J e
FiARBINANS (Complex Type) 1oz Yoynwiiafionaalvig 193 190u (User-Defined Type) Aafl

4.4.1.1 Built-in Data Type
hidfeyaviiafugiu hinnnsoutsdes1asn (Atomic Value) Yrzneuulias

Character : CHAR, CHARACTER VARYING (or VARCHAR),LVARCHAR
Numeric

O Exact Numeric Type : DECIMAL, MONEY, SMALLINT, INTEGER,INT8, SERIAL, ting SERIAL8
O Approximate Numeric Type : SMALLFLOAT ttas FLOAT
Miscellaneous : BOOLEAN

Time : DATE, DATETIME, liag INTERVAL
Large-object

O Simple-Large-Object Type : TEXT iag BYTE

QO Smart-Large-Object Type : CLOB 1tag BLOB



4.4.1.2 Complex Type
a 9 4 o a 4 1y =] a a
wiadeyanysznen lUbedeyaTenlefisines siiadus lihnziludioy, Teia
a a o R £y a <3 4 L~
(Opaque) ,@aNAN (Distinct) H3® magawﬂﬁaumaﬂ‘f (Complex Type) 5‘1&"‘] Complex Type Hu1Tluaos

¥iiafvABAMATY (Collection Type) 1tas Row Type

® Collection Type
NRUVBIAINGN (Element) Allvtiadoyaviiaeany annsadans lamileuilu Row Rea (Single
Row) dsznaulaig 2 aauTwuuv (Component) A9

O Type Structor 18R 1@ (Set), Naftsa (Multiset) , a9 (List)

¥
LI aunvn liswazaandnudazaa lulidiau
v
a o = ' [ 9 1 Y] 1 o o a
" Multiset anFs1ru 1d @unnnd 162 18) uazueazal i duaangn
™ = i a :’ 1 \'lil t:: o o W
List MNFAEIHU Az A TndaY

O Element Type W30 Data Type thidleyawiialan1deniiu SERIAL a2 SERIALS

@ ! o 9 a v U a A = o @ iadad a
AIBINNIT m}mﬂ%ya‘nuﬁﬂaaLaﬁwiﬂmmawuﬂugﬂnmmﬂmnummuuﬁﬂamw‘l‘ﬁums

fMvuarta
SET (<component list>)
MULTISET (<component list>)
LIST (<component list>)
A9819

T M g T e T T T T SR S

CREATE TABLE Employee

(name CHAR(30),

address CHAR (40),

salary INTEGER,

dependents SET(VARCHAR((30) NOT NULL));

CREATE TABLE Person
(name CHAR(30),
address CHAR (40),
salary INTEGER,
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bonus MULTISET(MONEY NOT NULL));

CREATE TABLE Sales_person
(name CHAR(30),
month_sales LIST(MONEY NOT NULL));
#
#29819m3 19979 Collection Type
R T e e L e i TR
INSERT INTO Employee VALUES ('Puchong‘,'Bangkok',100000,"set{'a','b','c'}")
INSERT INTO Person VALUES ('Puchong',‘Bangkok',l00000,"multiset{1000,2000,3000,1000}")
INSERT INTO Sales_person VALUES ('Pimphaki}',"list{zoooo,10000,10000,30000}")
;
® Row Type
soTladnarsafadiinns iy uaasiladiionldfuasdilumba, Row Type himunsathaeu
amsuvvunaasiagld @unsaviv 19 CREATE TABLE uazainsasoneage dania lamieufivanas
§1UY89 SQL3 Tundasilasdszneyluasovevesiansuas stiavasdiaya Row Type lictesviinfe
Q Named Row Type a?19lagl¥A s CREATE ROW TYPE Feagdmuase ag d1NINNIINARY
a8 mraanseain 1119 S iue Typed Table 18iaz Row Type aunsol¥srsns ldmileurdvde
yavinduY
O Unnamed Row Type a1 Tagl5s1da ROW Tidesfiate qunsolsem g umbafiadely

1 o ' 1 waly 1 o a Py F4
st Tiannsadeneagarautia Ia iaz iaunsadmuanaa@ailans 18

M3a31a Row Type 9240419881358 CREATE ROW TYPE @s#39814M13 Create Named Row Type

e

Lo
=1,

CREATE ROW TYPE <Row Type NAME> (<Field Definition>) UNDER <Super Type NAME>

o £ :
ﬂ’lﬂﬂ“ﬂﬁ’d?’lﬁ ROW TYPE ADDRESS t tta¥ CREATE ROW TYPE Employee_t FININITID1OVOA

A AN1ADIN ROW TYPE PERSON_t
____—_—______——_————_—-——_—_—-—_______—————————-———————

CREATE ROW TYPE ADDRESS t



(STREET VARCHAR(20),
CITY VARCHAR(20),
STATE VARCHAR(20));

CREATE ROW TYPE Employee_t
(SALARY NUMERIC(10.2),
BONUS NUMERIC(10.2))
UNDER Person t;

¥
# M3 UMIAMUA Named Row Type 1 lalaanso fmuaasiilu SERIAL n5e SERAILS 14 nas

0 o d 4 a [ Y
Named Row Type aunsath 1l 1dad1eaeaini ,Row Type du uazimiala aadl

CREATE TABLE Emp_Add
(NAME CHAR(20),
ADDRESS ADDRESS t,);

CREATE TABLE Employee OF TYPE Employee_t

o a a &
71391909 Named Row Type M 1a lasms19Rd35a "ROW" auaoaatdudenisluszdsznen’ly

9 A d 1 3 Y
Aa1oNaAdesve Row Type ASH

INSERT INTO Emp_Add
VALUES (John Bryant',ROW('10 Bay Street',Madera','Californai'):: ADDRESS t);

M3 9319 Unnamed Row Type 92UANA1991AN13 7319 Name Row Type 1883 Create Unnamed Row Type 11

¥
18 Tasnms 1¥a935a "ROW" Al

ROW(<component list>)

CREATE TABLE Student



w
(@)

(S_NAME ROW(F_NAME VARCHAR(20),M_init CHAR(1),L_NAME VARCHAR(20) NOT NULL),
S_ADDRESS ROW(STREET VARCHAR(20),CITY VARCHAR(20),STATE VARCHAR(20)));

y
#115Un1591MUA Unnamed Row Type wuliaiuse dmuaWadidu SERIAL,
SERAIL8,BYTE,TEXT 14 luiasntir 18198 amilousiv Named Row Type 18 391999 Unnamed Row

v
Type 11 1ARsTl

INSERT INTO Student
VALUES (ROW('Jim',X','Johnson'),ROW('10 Grove Street', Eldorado','California’));

4.4.1.3 User-Defined Data Type

utiseamilu 2 viiade Opaque Type 11a¢ Distinct Type

® Opaque Type

a| -~ iy 1 ' 1 2 . =1 Aa 9 {0
fhusiiadeyai linunsausondesddn (Single Value W5 Atomic) Tewmiflusiiadeyadivh

K1
¥

mitnilesdoyaldauysaiiun (Encapsulation) Tasweu Taseaiiemely (intemal Structure)1d Auiumd
weandsvines szweshintulassaiameluvesTenlaudszanngodnids (Access) doya ldTasrumadn
Wo s (Support Function) Taaisnuzdesimmadoyans Tiires Taoiswzatae a1

Q Data Structure Internal Structure 138 TassadanisluTenla hezilszneylifasdeyasiialad

Q Support Function uiladsuiilssamssn Tenla fhudndeussninadiuaidsvinessuTenla

Q Operation , Operator Class

Q Secondary Access Method MUUANT LARIE ST

Q User Function fiuileiufiiatretauiie 19am Torla

QO Casting Shumsutasassnhedoyafinreiiafu

o 1 9 1 {
TasAaednmsasens e Tenlaszegluuna 5 uas n1anuan v,

@ Distinct Type
It ' N iy 19l A a o 9 At Y A
ayaaliinmsutwonanuuanaesenisdeyarindsrdududeyaniilassairenmolumiion
a = 3 1 1 ° J & Py 1
siiadeyaiauntieguda Younnavdesnzdes smuasesamnil (Source Data Type) Faldua Iase

afredeyanolu (Intemal Structure) , Torlos154u (Operation) , Tenlesisies aata (Operator Class), Haz



w
-

HATAY (Casting) TasdnAszuuszadnaafesdadian Indnusess Ind i Tassa TuifuazAaniavioy

1 ¥
toneagaanta lumsiadAswesses a Indiudeyariiaduindls msdlszmedadias Inivir 18l

CREATE DISTINCT TYPE <Distinct Type NAME> AS <Source Type NAME>

CREATE DISTINCT TYPE Fahrenheit AS Integer;
CREATE DISTINCT TYPE Kelvin AS Integer;

msadrundalagldaanias nd

CREATE DISTINCT TYPE Dist_typ AS Numeric;
CREATE TABLE TI(Coll Dist_typ , Col2 Numeric);

%) ' .4 a » L a v Py Y9 ¥ o

PDUANANIEHNWBYAFHARBNMANTY ( Complex Type ) taz yiadayanayya v lyims
v é’ 9/ a a 4 1 g 9 9
A319YU ( User-Defined Type ) An  Yayasiiasasmansisiamisonnaaazasy Inuusises 14 lagly

711 SQL

4.4.2 Large Object
I a { o o g = N o g a E N &
dhuriadeyafiimsdanudeyanTivuiauajutisesmiu 2 siiafie Simple Large Object &4

1 o é 1 .
1A11A Text 11az Byte N Smart Large Object #q'14un Binary Large Object 112 Character Large Object

O  Smart Large Object
a 9 a a A a 1 A ' a < 9 a 9
tﬂuﬁfﬂﬂ‘\lﬂ3‘{ﬁ“/lﬁ'E]i]ﬂﬁ@ﬂlﬁ]\3f}&ﬁN@uiﬂﬂ@giuW\!Uﬂ!!ﬁﬂ’l\iﬂ'mﬂ']‘w%ﬁﬁ’]!ﬂﬂthuaﬂ!‘ﬂ!llﬁ!WTmﬁlﬂ
yafiualug vwadeyagegalans 4 ms1lum miseenifiuaesyiia Binary Large Object : BLOB 110
Character Large Object : CLOB
- ’ 3 v aa g .fvl an h A .
Character Large Object : CLOB mwa;gamﬂumm a1y PostScript 13®@ HTML File

® Binary Large Object : BLOB ifudayaiiiiuluuns Ind 1y nmnieidos
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Q Simple Large Object

o0 e { [ a o
Taun Wind (TEXT) gl BYTE) Wumsifudeyaidhudinduas linsisuwReady Smar

Large Object iHgauavIAvzgninaegn 2*

4.4.3 Integrity Constraint
o b EY) 5 5 a da o
A0 lUNSAIVANTIYIAINYNABIgIUTEYD (Integrity Constraint) YesdUHBS NN
ﬁﬁ'ﬂﬁuuuﬁ'mi 111 Entity Integrity , Semantic Integrity 11a% Referential Integrity Constraint
O Entity Integrity 917 Row 9¥A@41A2521A2111AAA1S (Unique Identifier )

; > fi ey e Y A o v

O Semantic Integrity  Np7|ARANIIZABITIAIgNABIA AR MUAT
O Referential Integrity Constraint aAnwduNuFsenIndaluisesddnan (Primary Key) Foreign

v b
Key ABIQNAeY

- Trigger doRuseInInING;s
® aaldadilisuuas (Redundant Code)
" g3lumsa’19ngAemegane  (implement Business Rule) fiesaa Tsunsuszgndan s
M
" yins 18ndsdesa (Derive Data)
* fauaszuugmideya (DBA) dunsal¥aiuaumsudludeyaldTaoumudioy Grant AnBHanau

@q 9 o Y
Auenn G anlsgnummy

#3901913 Create Trigger

CREATE TRIGGER ins_tr INSERT ON newtab
REFERENCING new AS post_ins
FOR EACH ROW (EXECUTE PROCEDURE nt_pct (post_ins.mc));

4.4.4 Inheritance

aueyuMsn1oNeAqu ANt (Inheritance) 1AUA Named Row Type 1A% Typed Table Tuanume
mssadRuta (Hierarchy) 1tz Willuamsmsaisneanaiauianninilifes (Single Iheritance) e
s Type niomibaszanninmoneaqsauiin (Inheritance Property) HazaBNInIALABANTAVBIA DS

!lska 3/ ' . wa ' ilal a A
ADNAIY ﬁ’J]Nﬂ]MﬁﬂiﬂﬂﬁﬂW“ﬂ@ﬂﬁﬂ!’diﬂJﬂ!!lN IATDIVUAAND
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E4
O Typelnheritance  1Huanwannsalumsoioneaquaniiaves Named Row Type Winiu Tag
13159101 Named Row Type 33aiauiusiunu Type Hierarchy #29819m15%1 Type Hierarchy Tag

Y ad Y 1
1‘lfﬁﬁl'35ﬂ UNDER" A3A39819

UNDER <Supertype name>

CREATE ROW TYPE Person_t
(NAME VARCHAR(30) NOT NULL,
ADDRESS VARCHAR(40));

CREATE ROW TYPE Employee t
(SALARY NUMERIC(10.2),

BONUS NUMERIC(10.2))
UNDER Person_t;

QU . é o ) sy
nnmeciudunisaiis ROW TYPE Person t itag ROW TYPE Employee t $911n3o1oneaaaiaiiia

11910 ROW TYPE Person t

Q  Table Inheritance — fiaNAIMUA 930 Named Row Type 92amns0in1soisneasuauta luszay
v
a b4 f ' wa 13 ' a @
il 1A (Table Inheritance) 14 Tagvzanannaionesgaaaiaguanyuzaequeumia Aell
™ s Jd‘: 4 a
AvaulInNAvesles mida
B Referential Integrity
1
B Qg uaiasunege
B Gyl
~ o d 5
B 5190821000 1UN13 91N (Storage Option)
= y3nines
B Access Method
¥
o LAY o o % ~ % 9 v 1 a a
sransamanudmiusiduddusuveunida (Table Hierarchy) 1dseninsuaazmidia lagmda

! N way 9 Y 1 3 @ ' o o o n’: a
ﬁﬂ$ﬂ1ﬂ°ﬂ’0ﬂﬂﬂlﬁuﬂﬁ‘]ﬂﬂzﬂ@\n“ﬂu Row Type Table IMUU AIBIININTMAIAVYUVDUNIVA

CREATE TABLE Person OF TYPE Person t;
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4

CREATE TABLE Employee OF TYPE Employee t
UNDER Person;

VINARINRUTIRBINMITeNeagaausAveunia Employee nmda Person RTOR S
ABUA ) it
1. @319 Row Type Person_t
@319 Typed Table 910 Row Type Person_t

#3519 Row Type Employee_t Inherit #1310 Row Type Person_t

S ER

2
@314 Table Employee 54 Inherit 31910 Row Type Employee_t

nsdamsnusy Ind wumsdudsnesdsesauiladveyavesyiles Indid laededaedrs

INSERT INTO EMPLOYEE VALUES ("Puchong Tangjade",
"57/10 Soi.Narkbumrong Pomprab Bangkok Thailand",
"12,000",
"2,000")

o o Y @& 9 a (K
M3 Select Yoyaningled Indheshmaiweyavindundhndrsmnisdesmsinsauadeya

Y
vosyles Indlviniuasanlalasl¥adinga » ONLY " dsdredis

SELECT * FROM PERSON ONLY (PERSON)

U o 1 J ” ) ¥ a
IwUREINUNMNGon 153 RUNG 1985 199U (User-defined Routine) 1a1les Iniliz anlds fiuszvhinis

A :;’ e 1 wa A o 9
Fenlasuesyes IndlismuanaziSsnflagiimstsmeasumniavesyiles Indlidu Indundae

Type Hierarchy Table Hierarchy
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4.4.5 Polymorphism

o) kg A Ao ' @ P ) Ia Jd v o ad o v & a ¢ A
uJums'dswgﬂu‘nmqmuﬁnmeﬂu HIB UBTNAUUNANAU UANBDIRYINU mnﬂiﬂwuma

$ A Aad A i 5 ida U A a¥ o A g dyqy v & ,
o asnghuniivemieunugiuvesimsuiensuine lFaudusiiadeyandldadsulmi

O @3 Type Hierarchy Tngfidu Indliinis aroneaguanniaaisgnngnles nds e fiugas

v S e 9 & v a9 a da 1 9 ) =
QO o3 Distinct Type ‘mﬂﬁﬂﬁﬂﬂmﬂ‘umil’e)uﬂll‘lf‘umj’e)yﬁmm‘wag!!a? INGIANTBANNUY

4 : ' 4 : -
Fuzlimsmoveagiuildvesseia InndresusaunserilenssTnaa (Overoad) fug

= ! dy
NUHaIU

lumshghiuTenes Tnands (Routine Overloading) 3¢ 1¥@nmives (Signature) vasgiulumsiden

A v a 4 9 a ) v
n3efimuans lynuziungndes Tnghiors aneindeyantarii

Q

Q

WIAYBIZAU

a #

Fovaghu
Smumiwees
FHAYBINII AR YR IF U

MAVYBINITINIADS

4.4.6 User-Defined Routines

o A 3 o u’: [ £
dugiiuiaiedumn awnsadinldfanunily Stored Procedure Language (SPL) duilu sQL

g y < v o M Yo
Statement 1% External Statement Miun1y19ulasazainsoisonly SPL Routine 1an1sdsznasiilasng

Heivunaz Tnsdoes TasHansuanansn 19187 SQL Statement s InsFineshildms oz litiafidedy

o Y a A
vl Y83AU9Y UDR AB

PN o Uy = Y A A ¢ a
0  @NTD33VIIUAIAIN YT SQL szmmmV!’Jﬂ’mmsxssfﬂ‘v;ﬂummﬁﬂmm (Encapasulate
Multiple SQL Statement)

0 velannuaBNsoveslseuHeAsuniiegian (Extend Function Built-In Data Type)

O

O

o

° ' aa a = = 9 a A 9 t4

dmuaniasiansemsulfsundasdeyatazantlumsadisesuand
Yo LY .

1530151 Large Object

L) v Y a g o ag a
ﬂﬁﬁ’a%ﬂmiﬂumayamﬂuuaﬂmﬁﬂ

o = ° 4 ny ~ ° IS o a M
msfimuagiuaunsosmuayedildmsiziianuannsediiziulenss vasds (Routine

5 & a - X . { " W q ) a Y (Y
Overloadmg) ‘Nauﬂ’eﬁuﬂ‘f;ﬁ Routine Resolution ﬁﬂg‘ﬁgﬂ%ﬂn"i}ﬁl fr]ﬁi1’513?‘:!@ﬂﬂﬂ]§ﬁ§1‘1!!agjm\31u

SPL 3 nuaznannluumii 6
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m
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CREATE FUNCTION Update by _pet ( pct INTEGER, pit CHAR(10))

RETURNING INT;
DEFINE N INT;

UPDATE inventory SET price = price + price*( pct/100 )
WHEREpart_id = pid;

LET N =price;
RETURN  price;
END FUNCTION

CREATE PROCEDURE Raise_price (per_cent INT)
UPDATE stock SET unit_price =unit_price + unit_price*(per_cent/100);
END PROCEDURE;
m

dmiugRumouen (Extemal Routine) ivuseulumyatrdadl

1. Do TRadaon 1 fiiu External Language 15U C
2. Compile Source Code 1t83%11A15 Load 19131uA 11311 Shared Library
3.91m3 Y52mA Routine 1311 DB 155103 Seiig10019840t

W
CREATE FUNCTION Equal (argul OpaqueTypl,argu2 OpaqueTyp2)

RETURNING  boolean;

EXTERNAL NAME */usr/lib/opaquetyp1/lib/libbtyp1.so(OpaqueTypl Equal)*
LANGUAGE C

END FUNCTION;

CREATE PROCEDURE Check_owner ( owner VARCHAR)
EXTERNAL NAME */usr/lib/ext_lib/genlib.so(unix_owner)*
LANGUAGE C



END PROCEDURE;

m

aiSen1937ulsfds EXECUTE , CALL aunsaiSon118v1n SPL , DBACCESS g ESQL/C
dmsuilendueSonl¥1dnn SQL Statement 878 §res1amsBonlseiTunziesumsSonleings
TG
m
EXECUTE FUNCTION Equal(argl_udtypel,arg2_udtypel) INTO Result
CALL Equal(argl_udtypel,arg2_udtypel)

RETURNING BOOLEAN...

EXECUTE PROCEDURE log.compare (argl, arg2)

CALL log_compare (argl, arg2)

m
4.4.7 DataBlade Module
Y 4 oA o a &
A1A1UAa Tuga (Datablade Module) iunguiisanesuanduas Iaa 13dsfutazannsnaans
Y v ad a @ o d8 a ! a o
d W hiadwmdidines 18 Tasmdnum@iines szaiuayumsshan ldmiloufusdateyafifufiog
a v ¢ = v a 4 A
au manvaa Tugaih Tugagenfiunsnas prusiannsondnau Plugn) 1 W lugndeyaferiuaay
Yo v y 9 3 41w
anseugdeyald mduvaalugaszilszney lifoaeu Inmunideg fedl

v . A ] 4000 v A g v, y 4 v
Q Data Type ﬂ'lﬂ'H‘UﬁﬂTllﬂﬂﬁ'nﬂiﬂﬂ'lﬁuﬂ‘lfuﬁﬂlﬂqq.lﬂi_}ﬁﬁii’)ﬂﬂcuﬂl@\im@;‘}lﬁﬂ:kl‘b' 7ﬂ7§ﬁ51\35‘1uu11ﬂ

¥
¥ A

Aail
Z g a 9 { a
1. Built-In 1Husiladeyanadrvedsnies il

2. Qualified Built-In 1Judvidufidessiimuaviia

) '

A A

a ~ { )
3. Import [HuytiadeyaimindunnnaanuaaTugadudy
3 a v { 5 9 a 9t g
4. Opaque (hiriiadeyandnilesdoyaniolu’ld (Encapsulation) Tagada1nn1us 151destmua
1 Y 9
Aved laaInig
o 3 a gy 4'4.3 a9 A 1 ad ‘ﬂ @
5. Distinct iturliaveyanunuguanninsiadeyadundez iveitluvesiaes
- 3 a 9 3 [ a 4 a 9 @
6. Collection 1Hustiadeyanilszneudienauuesainin (Element) Nistiaveyamifounu
a a 4 @ 1 a v 1
7. Row Type !ﬂu‘xmﬂ%yaﬁnﬁummsi;ﬂqwuﬂwgamqq
o 4 [ Y ] v 9 z:‘ o
O Routine Datablade Module annsofimuagzfiuiivel53amsiudeyaunzdsdumdayamuiisidimua

Tugiula
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L) ¥ 3 '
Built-In Wuiasduiugun 1 umsdmanfiamnsos w13l SQL Statement 18

. G i
2. End-User Routine (TuflansudisidmuavumnIfiesazannsoison1dlu SQL Statement

5 g sy 4 ad s Yo v A Y et P Y o
Support Function Lﬂuﬂaﬂ‘mm‘mﬂnaﬁ%ﬂ‘mﬂmﬁﬂu‘vuﬂmaya%uﬂmm 31ADITTWENNDIN

HansudmisuTana

4. Operator Class Support Function Fuefrunsmuana Secondary Access Method ferrefadiuu

Y 4'1 A a a 0o A A
vayarvariilszansnmlunsiaag

=TI v A 4 4 a 4 A a4
Cast hiilnsuiisuilfineutlassiiadeyanils ldduriiadeyariiady

g o , 2 & & 0 v
Interface  humstmualddaunilinienmuavesaduuaaTuganisaunsagminnlslusnaid

£ i
waaluganis g

el Yo P Y a ! s 4
Error Wudauitsianinsa 19/ nuanisudeiia1sdenanalnninady (Error Message)

[ ' a A i o @
Test hudauhilimameuanudanataveslisunsy Tasezlddeyarn luazmanisdewadns waz

ueray TAafidanata (Brror Code) 818 i ldian lifiiveranain

< ' ] s o 9/ a
Import File \thidaudiswIvassihdunlumdnuaaluga Wsznendis 2 siiade

1.

SQL v a11n59323 SQL Command tlea$19%3831a18 Operator Class , Support Table t1ag SPL
Procedure
Tnaewsilvla annsasawlisunsulszend lenaisiszneums 1¥audumesivs (Graphical User

Interface Document) , i3atl 1WA (Helpfile) 401 Tusupsuaiog1¥Aads (Installation Program)

Y a $Y
-UapueIAIANYAA T1ga

a

Q

Automation Developer Kit WA SQL Script, Shared Object File 11a% Installation File it

¥
N 1 ! a  w @ a 9
Convenience 41AMIAAAINITONINT ALLATMITOALAN 1%

= b 1 9 Y 4' Y 1 1 @ 9
Modularity ﬁﬂﬂ’t’)f’ﬂiEJ’E)ﬂ!!U’U!!aZﬁiN§1u’(lﬂyﬁlu?)\ﬁl'lﬂﬂ'liﬂim!ﬂﬂW%ﬁ!'ﬂmﬂZ’d?ﬂﬂﬂﬂ%?ﬂﬂullﬂ

mazansatinnyszneuiu 1dde

kY ‘a A Ia C4 o Y ) kU ;Y
aanyanalugaananediesanigiyes sumesiimdunsidnd wiumsaisuaz IFuad

waaluga laua

. | dqy Y o g1 [ a 9 S g 9 a
O BladeSmith WhuyanlyaiieTisioanas Mnusesunnaaies wuriaveyasazgmuiluauuaaais

gmsasevesalud, waaes IWa (Header File) , wa'lWa (Make File) , Wanvuusames v

(Functional Test File) , SQL a@51/) (Script) , et (Message) 1182 1maINa99 1WA (Packaging File )

{ ° a 4 a <& g 2 o -~ v
0 BladePack luyaiszriumamads IWdfwaaaiisadnsaduadnuaa Tugahnisuezii liffads

(Installable DataBlade Module) lihAn B3 lugiinesusaidivines esemssdmans (Registry)
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unns

Large Object ttaz Opaque Type

ny 1 =< 9 9 ac ) ~ 3 9
Tuumiiagnanada Large Object 118z Opaque Type Tudmmsaiie sUuvuaziims lsamdnsiede

HANA193Z1319M3 1597 Large Object 1122 Opague Type

5.1 Large Object
d a { o v o { Vit a b, J & 1
. Whistiadeyatidhnsdafudeyaitvinalnajusiseaniiu 2 vilafe Simple Large Object B4 1duA

o : & (Eo ; :
Text 11a¥ Byte 1Y Smart Large Object ¥9'1Aun Binary Large Object {16& Character Large Object

el = { B wAa
5.1.1 Smart Large Object 1aun Binary Large Object 4aig Character Large Object M ANUAUDY Smart
Large Object
o v g ; 1 ° 4 '
o aunsaimsdamnutazddeyaningudeya (Store/Retrive) 1ALIIAMNAINTDDU Y
Transaction Roll Back 113® Recovery 14
c To v A ] Y= V 4
O UUIAYS Smart Large Object 1117 Tvuialvajqalang 4 ms11um (TeraByte)
a annsadineyalasly SQL Statement
4 o o oA a A q¥ | T 2 = ¢ ¢
o mamsieyalusednifsdmuasialfify Smart Large Object wimsiiuriisameniines
k4
(LO Handle) (m1uy
ad 4 [ o P v 1 1 d 9
o aviuasineses idweyanuldsusulszgadn lnaeurudagdaaneaoiiines 114
{ : o d :!vA - Y
Tsunsuilszgna® laaeusinay Tilsunsuilsvgndh lnaeuvios lsweniinesidadefuaidye
ad L A ' g .
1¥5W903 Tums Wove wdeye YU Smart Large Object

0 BLOB tiag CLOB lulianuanse lumssuaads himnsanlasundudeyayiiaduq 16

Smart Large Object i1 a@nily 2 wilafa

" Character Large Object : CLOB hudioyafifhudfing TWfvialng (Block of Text) Tnounaldifude
yadidhunead (ASCH Text Date) san T sdoyaihiihy Tnaviansulil (Postscript) vForovfid el
(HTML File) andﬁuﬂagﬁn‘ﬁaumm‘lﬁxﬁwﬁamﬂ'smﬂﬁﬁmmsnw?yuﬁaaﬂm‘lﬁ’ (ASCII Printable Text
Data) Wiy #am31% CLOB iKofde annsnsmniedoudmlaves s s uaz annseldTonlos
i3 lumsS sufouidy (Bqual Opertor) " =" Tumsls suifioy CLOB aasdald

®  Binary Large Object : BLOB fiudoyafuihuluuts 1w isu nmwieidod@idende aunsasmnio

Aoudulaves1Wan1a
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5.1.2 aulszneuves Smart Large Object  Usznauliiag 2 diude

Picture for
Student
LO Handle
3V 5.1 @awr)s£nou 03 Smart Large Object
=] { A4 d ) ' l'. i
1. Sbspace WuNunN 190 Smart Large Object Tagmmwiz azsznavliaasduarss fadl

va ' . £
Q  Metadata Area 151Pudi01aR197984 Smart Large Object $4323049

¥ £ ' 9/ o v 9 o ' a a
" Intemal Information Sevzw3e in1sdamsnudeyasiildessliszaniam

" Stroage Characteristic Y99 Smart Large Object Usznov liazs

| ¥ Y 3 { o oy o ALy g
Disk Storage Information w?aﬂmyamnnmﬁmﬂvmsaﬂmuuuﬂfdﬂ 18un Allocation
Extend Information , Sizing Information , Location Information

; g o i A o . ' a4 o 9
Attribute Information !‘l.hﬁ’llal‘lﬁ!ﬁﬂ?flﬂﬂ'ﬁﬂ’l‘l’luﬁ@i’)ﬂ‘lﬂ«l (Option) AN PNIINUMIIVY

< 9 9 A L % b
fstayn 1UszneAe Logging Indicator , Last Access Time 13/1du

& 4 =\ o 9/ A [ Y
901332 Storage Characteristic 11 1AM1a1833 Aeil

[ O : L
@319 Sbspace 19 onspace Utility ¥9ansnfmuamsiiimesan 14
a$19umDalas 1939135 PUT CREATE TABLE Statement

@319 Smart Large Object a0 1% DataBlade API

: oF 9
®  Status Information Y89 Smart Large Object iNUAD mwm%’ey‘a

g o 5
Q  User Data Area 15101A3983a Smart Large Object
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v ¥ ’
2. LOhandle  {YunooViine I N¥@ 1M1 9w09 Smart Large Object ffiuaguy Sbspace

BLOB columin:
emp_picture
employee
et .»um‘,/m-:.;.-
. LO handle
Databased

Disk 100

gl]ﬁ 5.2 Smart Large Object :BLOB

5.1.3 M31991% Smart Large Object
Y o Aa A a a A [ i
M3 19914 BLOB,CLOB 5 1@ 1mn35n81sds lamileuiiludeyasiiadwiouriiadu Aedreds

CREATE TABLE Student

(ID integer,
IMAGE BLOB,
TEXT CLOB);

CREATE TABLE Probation_list
(ID integer,
PICT BLOB) PUT PICT IN (sbspacel);

A

5.1.4 N1519199 Smart Large Object 1313991114 2 3378
1. Mdameuilensunily

2. Sonl¥ruaduuaae le (Datablade API)

5.1.4.1 SQL Built-in Function AFNUAY BLOB,CLOB
" FILETOBLOB TeuTawa lnainldlu BLOB asduiinge

® FILETOCLOB TouTataa IWainldlu CLOB asduil
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¥ LOTOFILE Tou BLOB wie CLOB wuudvluleeadd (Operating-
System File)

® LOCOPY Tou Smart Large Object 8umilannufiulu Smart Large Object
T3

Smart-Large-Object Functions

— K FILETOBLOB (— pathname > fite destination e
E FILETOCLOB j ] J

( ?able column
Y —name name

N LOTOFILE —( BL.OB coiumn y — pathname e - )
ﬁ ? destination
CLOB column
\. LOTOCOPY - ( BLOB column 2 ¥
i bie hum: j
CLOB c,cfumr*/ \ b SARREERS. "

gijﬁ 5.3 Built-in Function Y04 Smart Large Object

9 ' a Jda o do =3 ) 1 o @ '
ﬂ”lﬁcl‘lf\i'luTﬁﬂN1uu3ﬂ@uﬂﬁﬂW%3!ﬂuﬂ1ilifJﬂNTH SQL TAfINUNAINIDY1S

INSERT INTO Student VALUES(1,FILETOBLOB('C:\Sand.bmp','Server), FILETOCLOB
('C:\Sand.txt','Server"))

SELECT LOTOFILE(IMAGE, C:\Image.bmp','Server'), LOTOFILE(TEXT, C:\Text.txt, Server')
FROM  Student
WHERE 1D =1

UPDATE Student IMAGE)
SET IMAGE = LOCOPY(PICT,'Probation_list',PICT’)
WHERE STUDENT.ID =378 AND Probation_list =912

T A e B e e e e e e e e e S T T R e
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MIBUIASN BLOB 1Az CLOB v 19daviauilaiay FILETOBLOB %3 FILETOCLOB Jusids

INSERT INTO dums Select Yoyafiilu BLOB waz CLOB w2 19Gasiauilefisy LOTOFILE usids

SELECT misnandeyalddiauileiasu LocOPY tusds UPDATE

5.1.4.2 M3AaAeN1Y Datablade API

UBNIINMISAAABHIY Built-in Function #adsannsnfaderuaduvanaeile

24 < P ) 3 a ' ' A [ ] 4
FuthiIsnsAsdes 19 lunsAade Tasassriuns Tdsunsuis sade 1

, y ) ' :
19197 5.1 18u AP gl lums$ans Smart Large Object 18U API 518 umsaZaeuuy

Sul rt- i

peration

mi_lo_create()

%314 smart large ObJeCt ‘111mmm1sﬂu Empty 13

mi_lo_copy()

4319 smart large object 1wmmwmmsﬂaﬂ"ilmmﬂ smart large object

& éd

@uﬂiﬁ)ﬂl!ﬁ?

u

mi_lo_expand()

¥ : 1 Y ! y :
T3 149 smart large object ‘lﬁumﬂwyaﬁﬁlu multirepresentational data

mi_lo_from file()

£4 ) ! o 9 3
@3N smart large object 1wu7ﬁﬂuwayammﬂ operating-system file

@15N7 5.1 @3N Smart Large Object 113

19197 5.2 1u APT RIS sunzidly Smart Large Object myidlamseumsoududu

s ’arge-Object.l] peratibn -.;;3.:.:Smart JLarge--Q_-“:} :}nuncﬁﬁ_m . Ope ranng-System System Call
1an1sAaaeny smart large
object 9214 LO handle ifhuda
identifier Tumsyhms open 3¢ Mi_lo_open() Open()
M3 generates LO file descriptor
910 smart large object.
Aumdumisidesmsan Lo
seek position zﬁ"aﬁmm?ué’u Mi lo_seek() Seek()
M3 WU Y
Sengadwmisilagiuves Lo Mi_lo_tell() tell()
seek

Mi_lo_read(), read(),
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o 1 a v <] o
NIN3 mumtmﬂjayﬁn]umu’m

¢ Ao
lusaansmua

mi_lo_readwithseek(), write()
mi_lo_write(),

mi_lo_writewithseek()

3 G AADIUZYB YAIRNIE Mi_lo_stat() stat()
U®Y smart large object.

#1715 Truncate smart-large- Mi_lo_truncate() truncate()
object & A didmua

UamsAaneA smart large object

uaziIMsAUA1 LO file Mi_lo_close() close()

descriptor.

m319A 5.2 masdanaznrsudlvioyaly Smart Large Object

A13199 5.3 15 AP 715 Iunssamsfu Lo Handle

. Smar zarge-Obie

F Pt

: SiﬁérbLarge-Objg@t Operation

mi_get_lo_handle()

Obtains an LO handle from a user-defined buffer

mi_lo_alter()

Alters the storage characteristics of the smart large object that the LO

handle identifies

mi_lo_copy()

Copies the contents of a smart large object (that an LO handle identifies)
into a new smart large object and initializes the LO handle of the new

smart large object

mi_lo_create()

Creates a new smart large object and initializes its LO handle

mi_lo_decrefcount()

Decrements the reference count of the smart large object that the LO

handle identifies

mi_lo_expand()

Copies multirepresentational data into a new smart large object and

initializes the LO handle

mi_lo_filename()

Retumns the name of the file where the mi_lo to_file() function would

store the smart large object that the LO handle identifies

mi_lo_from buffer()

Copies a specified number of bytes from a user-defined buffer into a

smart large object that the LO handle identifies

mi_lo_from _file()

Copies the contents of an operating-system file to a smart large object

that the LO handle identifies
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mi_lo_from_string()

Converts an LO handle from its text representation to its binary

representation

mi_lo_increfcount()

Increments the reference count of the smart large object that the LO

handle identifies

mi_lo_invalidate()

Marks an LO handle as invalid

mi_lo_lolist_create()

Converts an array of LO handles into an MI_ LO_LIST structure

mi_lo_open()

Opens the smart large object that the LO handle identifies

mi_lo_ptr_cmp()

Compares two LO handles to see if they identify the same smart large

object

mi_lo_release()

Releases resources held by a temporary smart large object, including its

LO handle

mi_lo_to_buffer()

Copies a specified number of bytes from a smart large object that the LO

handle identifies into a user-defined buffer

mi_lo_to_file()

Copies the smart large object that the LO handle identifies to an

operating-system file

mi_lo_to_string()

Converts an LO handle from its binary representation to its text

representation

mi_lo_validate()

Checks whether an LO handle is valid

mi_put_lo handle()

Puts an LO handle mnto a user-defined buffer

A151971 5.3 N139ANT13NY LO handles

mateh 54 1Juaseh 1§ lumssansduaamizvestoya wuliunsiSsngdeyavesanuniudu

: ‘:,Sf'xnart-v];.'ax?ge-Objeét Functio

: ;;Sma;:'igtft-Large'-iject Operation

mi_lo_stat()

Allocates and imitializes an LO-status structure with status information of

an open smart large object

mi_lo_stat_atime()

Accessor function to get the last-access time

mi_Jo_stat_cspec()

Accessor function to get the storage characteristics

mi_lo_stat_ctime()

Accessor function to get the last-change time

mi_lo_stat_free()

Frees the resources of the LO-status structure

mi_lo_stat_mtime()

Accessor function to get the last-modification time

mi_lo_stat_refent()

Accessor function to get the reference count
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mi_lo_stat_size() Accessor function to get the size of smart large object

M131971 5.4 YOYQaQ 1M YOI Smart Large Object

M31991 5.5 1WA 9Tieas API 115114159005 Smart Large Object i1 OS File

Smart-Large-Object Function Smart-Large-Object Operation
mi_file to_file() ARABNAIUDY Smart Large Object 91 operating-system file ﬁ‘fiz\i lads
3nhia
mi_lo_from _file() ARADAAIUDY Smart Large Object 31 operating-system file luds

o oA g : ] a 73y A P
ADALNMIIY smart large object Tagldmis a1 Tude 11a

mi_lo from file by lofd() AANBAADY Smart Large Object 31 operating-system 1169 smart

large object Tagldmaiinesidh LO File Descritor

mi_lo_to_file() AraoNA1UeABANY Smart Large Object kS operating-system file

LY

M50 5.5 Smart Large Objects to and from Operating-System Files

"  msl¥au BLOB uaz CLOB ®3 Datablade AP 3uAsuauz Ui 5.4 1aza151990 5.6 A3l

O handla

LS Sepyora \

o
-

Y

L3 file desonpiers

-
'.--...-l"-
-

\ Lksar-efinard bifer /

gijﬁ 5.4 Step Task Smart-Large-Object Function For More Information
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~ Smart Large Object API

1. Obtain an LO-specification structure to hold the storage
characteristics for the new smart large object.
2. Ensure that the LO-specification structure contains the desired

storage characteristics for the new smart large object.

3. Create an LO handle for the new smart large object and open
the smart large object.

4. Write a specified number of bytes from a user-defined buffer to
the open smart large object.

5. Pass the LO handle as the column value for an INSERT or
UPDATE statement.

6. Execute an INSERT or UPDATE statement to save the LO

handle of the smart large object in a database column.

7. Close the smart large object.

8. Deallocate resources.

mi_lo_spec_init(),

mi_lo_stat_cspec()
System-specified storage character-
istics:  mi_lo_spec_init()
Column-level storage characteristics:

mi_lo_colinfo_by name(),

mi_lo_colinfo_by_ids()

mi_lo_create(), mi_lo_expand(),
mi_lo_copy(), mi_lo_from_file()
mi_lo_write(),

mi_lo_writewithseek()

C Casting

mi_exec(),
mi_exec_prepared_statement(),
mi_value()
mi_lo_close()

mi_lo_spec_free(), mi_lo_release()

AN 5.6 YHABUNIIIY Datablade API

L ] < g 9 =] =] 4
5.1.5 Simple Large Object 18un ng (TEXT) uaz lun BYTE) dhuimsinudeyaiilumndg
i s . a ' o 00 A 31 o o d . )
uag luw3IsuiRe Ny Smart Large Object iigsaumiasggasinaegh 2° lusl aunsodainy Sengdeya

[ 3 [ [ { d 1 o 1 1 9y
oman uaz avmndvie luviaedmni annseldnuyaulunsdyainilu NULL wie livas himunsaly

iy

Arithmetic String Operation
Aggreate Function

IN Clause

MATCHES 158 LIKE Clause

| & [ = P | B PR

GROUP BY Clause
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Q ORDER BY Clause
¥V
@3 Simple Large Object 419910 Smart Large Object #o manuaiFininesazshmsdsdoyadia
nua Ty Tsunsuilsegnadins Tnaeun Tuvaisf Smart Large Object axvmsdaifisanaoiines 1

fuldsunsuiszgndads laaeust

5.2 Opaque Type
Fuwiiadoyadi iannsomiuendesdsn (Single Value 138 Atomic) Teraifhuiiadioyadiv
matnilesdoyaldauysaliiuy (Encapsulation) TasseuTassadeniotu (ntemal Structure)ld Sariumd
wagiesazues hiviuTassadumeluvesTeaudozannsadte (Access) doyaldTasrimadn
wemlari#u (Support Function) TaoswsResimuadoyade luilea Taoszaths aoa1ms
O Data Structure Internal Structure 130 Tassad1enetuTenln d1salsenenlildsdoyariialadhs

QO Support Function huiflarsunlsamssuTenla fusaideus sninaduumdinnessuTonla

O

Operation , Operator Class
Secondary Access Method uamMs 19911 Ay

aead oL b
User Function {uansuifiFadrstnuialsem Tarla

| R =

O

B o) 1 1 9 =% el o/
Casting lumsudassisznidoyaiiaesiany

5.2.1 YuABUMT Create Opaque Type
o a Aaa Y - i)
asaielenlamla 2 33 WusnTaoms IgnundsnitdentsadlasliadnuaaTugamnaaey

wlesan (DataBlade Module Developer Kit)

5.2.1.1 ¥umeumaais Opaque Type Tgana
1. adulassardamely wuldniunsg
2. Woudmmeimiladay wums@euiledtulunng Husuenadiumdsiinesneinsaanesule
wasdnlsmizmduumsinnesz hifTassadumelumnzgndniles BaeluToa Fredredn
noFnilaiau
¢ input Aﬂg ou TorJa1n External Representation iy Internal Representation
4 output !ﬂa o4 To11Ja1n Internal Representation i External Representation
® receive 1WAouTenlan1n Intemal Representation Uy lnaeuviaenniames iy Internal

ad 4 a J
Representation UUIFi WI935 A0UNADS
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¢ send 1asuTe1anin Internal Representation UMIFIHIesAouNumes U Mternal
Representation Uy laateunaeuiiuaes
a| $ :
import tumsfasuising 1Wa (Text File) 11l Internal Representation
export 1{n312/30 Internal Representation ThiflumingIa
importbinary Hhumsfaou Tuus 1Wa (Binary File) 11l Internal Representation
? . . .

exportbinary 1{un311agu Internal Representation 11t luun3 1w

. a9y o 1 d a o
assign() NIZUIUMINARIILU Tonlanewnuasuuaan

destroy() n3z1UMsNFe vy Tanlafiaduuaids Winesae Remove Row

® ¢ ¢ & O ¢ o

lohandles() Retun List of Smart Large Object #1504 (embedded) 1311 To11/a
¢ compare() 115 suNgUA13 S 119 Opaque Type
. M35 9maes Tenlalugmdeya lasldd1ds CREATE OPAQUE TYPE-misilszmeTenasila 2 nuy

k4

A o =1
9 AU

CREATE OPAQUE TYPE <type NAME> (INTERNALLENGTH=<length>,<Opaque-Type Modifier>)

Q  UYY Fiexed-Length vwnaveslassairsdeyanolugadmualiaieds

CREATE OPAQUE TYPE Fixlen_typ INTERNALLENGTH =8 , CANNOTHASH)

O UYY Vary-Length vwiaves lassas 1sveyafaounasldamawesTenls

CREATE OPAQUE TYPE Varylen_typ INTERNALLENGTH = VARIABLE , MAXLEN=1024)

o aa J ¢ g LY Yo o o s s
. msTvawessuneinilansuluguveya Taglsdras CREATE FUNCTION Tagswwesiniansusy
o . g ! ; ad 4
WeouTaon w1 hinsaenInd (Compile) ndaTounuAu 13 unws laus1a (Shared Library) uniBiwizes

o a & o o a
!!ﬂz“ﬂ’lﬂ’l:ﬂ@‘nglﬂﬂu ‘IN?J?I‘LI!!‘U‘UQQH

CREATE FUNCTION <FunctionName> (<ParameterList>)
RETURN <Ret_type>
EXTERNAL NAME '<PathName>'



LANGUAGE CNOT VARIANT

5. muadn3 lunsnieTein (Access Right Opaque Type) HazdnwesnilefsuTaoldsds GRANT
6. W8 SQL-Invoke Function finuayunis 9am Tenla1us

Q Built-In Function

0 Aggreatation Function

Q Arithmetic 8% Text Operator Function

T ] : B
Q Comparing Data 1411 Relational Operator @& Condition

3

fMuA Secondary Access Method

3981901381319 Opaque Type

—

° ~ a g A ' a Ja
fmualassadramoludienng duflugindezasuIndifiu cirdeso taduiluduladivuiioziiu

circle.bld

typedef struct
{double x;

double y;} point t;
typedef struct
{point_t center;

double radius;} circle t;

a o o U
2. WIUSHND I NHINTY

Support Function Function Signature
input circle_t * circle_input(extrnl_format)
mi_lvarchar *extrnl_format;
output mi_lvarchar * circle_output(intml_format)
circle_t *intml_format;
receive circle_t * circle_receive(client_intrnl _format)

mi_sendrecv *client_intrnl_format;



send mi_sendrecv * circle_send(srvr_intml_format)

circle_t *srvr_intml_format;

e e e e e e e e e e )

Y Ao

1 S °
s T et
v & o 2 = : 9/
B Circle_input 9¢%1m15uaq mi_lvarchar iy External Representation iy Internal
Representation U84 Circle t
A s ) : : Wi mi 8 $
Circle_output 3xN1113111Ja9 Internal Representation 484 Circle t 11114 mi_lvarchar 1)U External
Representation
. : o S5 ¢ . v
B Circle_receive 929%1n13111)aq Internal Representation 484 laateun Representation 1Ty Internal
Representation vouss o3
. o i ad gq 9 B
BCircle_send 9¢M1Mst1)as Internal Representation voudsvies Wi Intemal Representation

g
yoslaaeus

b4
Hudsi

e

IR NIMIRMUABU A 191 NIVB 5 ¥ ULMUAIAD External Format ¥4 Circle 3

(] X % W2 TETiTi
'\_v__/k__y_J

[ERTTR s TR Ragius of
vler of cirle

e srnle

gi/ﬁ 3.5 External Format Opaque Type Circle

3.Register Opaque Type

CREATE OPAQUE TYPE circle INTERNALLENGTH = 24);
CREATE FUNCTION circle_in(txt LVARCHAR) RETURNS circle
EXTERNAL NAME "usr/lib/circle.so(circle_input)'

LANGUAGE C NOT VARIANT;

CREATE IMPLICIT CAST (LVARCHAR AS circle WITH circle_in);



CREATE FUNCTION circle_out(cir circle) RETURNS LVARCHAR
EXTERNAL NAME 'usr/lib/circle.so(circle_output)'
LANGUAGE C NOT VARIANT;

CREATE EXPLICIT CAST (circle AS LVARCHAR WITH circle_out);
CREATE FUNCTION circle_rcv(cl_cir SENDRECV) RETURNS circle
EXTERNAL NAME ‘/usr/lib/circle.so(circle_receive)'

LANGUAGE C NOT VARIANT:

CREATE IMPLICIT CAST (SENDRECV AS circle WITH circle_rcv);
CREATE FUNCTION circle snd(srv_cir circlef RETURNS SENDRECV
EXTERNAL NAME "/ust/lib/circle.so(circle_send)’

LANGUAGE C NOT VARIANT;

CREATE EXPLICIT CAST (circle AS SENDRECV WITH circle_snd);

5.2.1.2 aislet)alnaly DataBlade Module Developer
adnvana Tugaiananeiies (DataBlade Module Developer) A?Juuaﬁ‘ﬁwﬁé’wT%’ﬂmqqﬁéuﬂu
ZosarsiudminTenald sl iz aadisTonlaian e 18 Taome Semusai 18a
15 wanalis (BladeSmith) ¥9%1n13a31 SQL an5uil , weiaTda | Installation Package Uag
Functional Test asisi@unsammsmuRuaans , msilesiudoianaia (Eror) , dumesly | 35,
Joyariianeainny , doyasiiafadfiay (Distnct Type) , YoyariiaTenla (Opaque Type) , Qualified Type
4z Row Type nianniSiuanafisadrendnuan Tugatunuds dusdesmsudlumudnannzondly

s s ad a 9 & YA w v v !
wo3d IaanNFMuanaNsa 1IN I 14 ldtedumsasumdnuan Tugasglunianuan v.
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5.3 WIgumaun151¥9134 Smart Large Object 1) Opaque Type
a d a ! a ¥ ! ¥
YoyaviiaTenmiusiiadeyai/nilestoyaniolu (Encapsulation) 3 13192 Tiaunsadh luudly
9 A 9 o o Y 9 s A ° 3 1 z
voyanegmolulenlaldlasass szannsadilufamsdudeya larmmmeilsimuisidmuatinminiu
w312 Tera Hanvazvesmsdnilesdeyanunfaiaiag
Y o & gig a ¢ sV o 4 2 9 a ' y
vaidovedlenlafaisnzassiimsouseia Taananuavurues dudziiyasdisamanuan Ty
[ J 1 1 9 a A
gaiananaiiles (DataBlade Module Developer) ¥uintoaiielaaliuansez1dauTenlaliidseans
& o d 4
mmiuduiuszAsslianuiluFesmsdouTilsunsumeaunis
o W | i g 4 y ¥
d1m3u BLOB CLOB tiaz Tenlahii Smart Large Object HhidayanisluTenlmiumsidaudes
3/ v & @ ' o a o 9 & b4 A g
a3 wflansunmileuduTenla wwamsduriateyanig i fimeluTenlaiuilszneylilfiswiiadeyn

A9 FUATINAYU
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unN 6

Stored Procedure Language

k4
1 [ S
Tuunilezna1ads Stored Procedure Language Neesls Hlse Towieansls msadrmazmsiSon

LAY

6.1 unih
A =] Aa Y A

Stored Procedure Language %39 SPL {humyifiliaainannsovesniyn SQL uag lamuaay
o ludumsninguashey wu Mgyl mssimaden K1l Tas spL ilugfudisegiuszuy
1Y 9 o &
M3 gudeyn (Database Management System : DBMS) YeaussmisfizfivAaannsnsausandideniu

' E4

SQL wated1ds 13a2emsiSonles fiuiivansudes (Encapasulate Multiple SQL Statement) 118 481838
A nsavesieuflensuiiiogidu (Extend Function Built-In Data Type)

o w =

AuantAndnydnlsymsves SPL AsaamannsaluniswilisamsudazainFnuesneainn

s lnd)

6.2 M3a319 SPL iy
7] 2 ' v ' s & 9 a
amsaadie SPL 3Hu'lA 2 dizinn As TnsFiaesashilinsdefumdeyaunslansudezdesd
o A1y v a3 ¥ vad J oo omy A a da o
msfmuamsasduaoya mMsase SPL ghwiluannsoaiwhidivedqiuladiesninduesiing
LY o a " 2 ' £l a L
mivayuanuaunsalumsgiiulenes Inanas (Routine Overloading) 1A7AzgIUABITIFNMINETAI
v
i Taasansommuaanuuanaeve g ldnasiiaeil
O FUAYDIFNUAINNY
FovoagNuUANY

0
o Smaunsiiimes

o wiavesmsiiimesuesiiu
=

HAVvRINII RS

o A a ¢ a v A v oy A
6.3 MYHATE W11 T l&azﬂuﬂﬂlﬁya'ﬂ%g‘ﬂ1ﬂ1§iﬁﬂ1ﬂu

g ° a A A ° ;Y Iy dad Y a Y ' a 4
!‘lhlﬂ1§ﬂ'\‘ﬂuﬁ’lﬁlﬁm@ﬁ?"ﬂuﬂ%z‘ﬂ'lﬂ'ﬁﬁi'NTﬁUql‘h'ﬂﬂniﬂ!ﬂuﬁ?igﬂ‘ﬂuﬁ DIUNITAINIITINIABIAT

£

9 o o d’l a a o =) 7o 9 a ° a 9/ A [l
ABNMNITMUUAYBUAS TUAVDINIIUIADT uazcluﬂs mmmﬂqnwwﬁmums MHUATUAUBIVBIYANIS AN

A9 v '
AUAIY ANAIBYIN



CREATE PROCEDURE New_price(percent REAL)

END PROCEDURE
n5e CREATE FUNCTION find_group(id INT)
RETURNING INT,REAL;

END FUNCTION

o o ° a i 3 a Y ¥ 9y
dmsumssmuamisiimesis lamunsosmuams line 1y Tex vise Byte laoaseld Aoqly

adad Y =< a o":' 9 a A % 1 Y [
81358 REFERENCES 1uﬂ1§mmwnsmmaswﬂumay‘aﬁmﬂ Text Y139 Byte A3N013 ATUAIDYN

CREATE PROCEDURE Procl(lo_text REFERENCES TEXT)

Ju SPL afimsadsuden(Block) msnaumelulasldadisa BEGIN tag END daunisfivua

I'd o YY) 1]
ADUIUN (Comment) T 18 1asns1F { } U530 -- AsAI0879

CREATE FUNCTION block_demo() -~ SPL Function

RETURNING INT;

DEFINE distance INT;

LET distance = 37,

{ Show how to create implicit statement block}

BEGIN — Begin implicitstatement block
DEFINE distance INT;

LET distance = 2;

END — End implicitstatement block

RETURN distance;



END FUNCTION;

6.4 msszmameulssasmstmuanly SPL

matszmadunlsi 18 Taol9aé3a DEFINE Tu SPL gty annsofmuadausdunis
4 2 dnwae fe danalsTnauea (Global Variable) azdauilsTanea (Local Variable) TasaanlsTna
yeaszaansalfnusuiuldlumaegiumazezsimsseuiionuumissaaui Biazezdesins
MvuamareariDetauln3 uadauts Taneaszannsa o ifissuy SPL fun ezgnidsimynniad
m3Wemgiwhidugaas uaz Tiansodmuaswesdeyafudean (Default) 18 dred19mslszmeda

mls Taneawianiee

DEFINE today DATETIME YEAR TO DAY; -- Built in type
DEFINE b REFERENCES BYTE; -- Simple large object .
DEFINE a COLLECTION; -- Collection type
DEFINE ¢ SET -- Collection Type
CREATE ROW TYPE zip_t -- Named row type
(z_code CHAR(S), -- Unnamed row type

z_suffix CHAR(®4));

DEFINE manager ROW ( nameVARCHAR(30),
department VARCHAR(30),
salaryINTEGER

3 s = o U :'a 9 v '
mstizmadiuds Tnavenszdseliasis A GLOBAL Lagn15f1Muaa1 DEFAULT My 11183729819

DEFINE GLOBAL gvar INT DEFAULT 2;

o 4 Yo o [ [ :ay
Msiruaa nuans 4 anyuzaell

= ° o v 1 & ' I
1. LET Hhumssmuadanls Irualasseveglugiues Expression
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LET a=35;

LETb=6; LET c=10;

LET a,b =10,ctd;

LET a,b = (SELECT cola,colb FROM tabl WHERE cola=10);
LET d = funcl(x,y);

LET a=ROW (‘A Street', Nowhere', 'AA’,

ROW(NULL, NULL))::address_t

2. SELECT...INTO.. dhumsdmuamidaulsTasiims Select snmngudoya udnhmsifusiasll
Tudanls

3. EXECUTE FUNCTION...INTO...  ihumisfmuadauds Taoldadi I§nnildau devhmsaidnian
Hefsumismsusavinozio Bludus

a o Y ]
4. CALL..RETURNING... Shimsamuadnils Jasnisauaioininssuaes

o t ¥ 3 | aad
#29819013 155 AMVUAATNITIU

SELECT fname, Iname INTO a, b FROM customer

WHERE customer num = 101

EXECUTE FUNCTION read_address("Smith')

INTO p_fname, p_lname, p_add, p_city, p_state, p_zip;

CALL read_address('Smith’)

RETURNING p_fname, p_lname, p_add, p_city, p_state, p_zip;

6.5 Foreach tta¥ Cursor
a v s ¢ A o 1 o o & A a a1 o &
Tu SPL 3ims mAesives (Cursor) iiasunanmsdmuas luaanlsaamile elimsAuainauiu
1 [ & ] o1 Ligs 1Y [ 1 { 1 1 & @
MR NUANNANIIMIUIAINAN FaTif1d9 Foreach wamsiuuAGZ Row NgnasAum 1wy Tudids
& 4 Pt 1 9 <
Select,Execute 1ta% Call ¥3lun1s 1591 Foreach azinesiwesil aunsndesldlasnniolu Foreach 1iu SPL

a daac 1 = ' 3 d a 5
INUYITINTUNYUYDI Row 2138131 1ADI YBT3 NU (Cursor Routine)



59

#29819n13 19974 Foreach
m
CREATE_PROCEDURE increase_by_pct( pct INTEGER )
DEFINE s INTEGER;

FOREACH sal_cursor FOR
SELECT salary INTO s FROM employee
WHERE salary > 35000
LETs=s+s* (pct/100 );
UPDATE employee SET salary =s
WHERE CURRENT OF sal_cursor;
END FOREACH
END PROCEDURE;

m
] ,, b . v
M31¥ Foreach Tumsldamnemansulnidi1dlne Select 1reduniTiTuavamasy lnddum
=4 Y 2 o 3 Aa 4 a < I
nuludmlsdsdustiveaFsumilsumidaniuminsavesasaaasyu Iniida e Foreach €h11sanms

@ ' ~ 9
fulaazaInsn 1@

6.6 Flow Control
Flow Control Ju SPL %I 2 ¥11afe

0 IF-ELIF-ELSE ¥lumsasiaSoulundmoniusazaumuienly s1ed19nm3 1% IF-ELIF-ELSE

m
B EEEEEEEEREEEEE e ———— — — — — —— ]

CREATE FUNCTION str_compare( str] CHAR(20), str2 CHAR(20))
RETURNING INTEGER;
DEFINE result INTEGER;
IF strl > str2 THEN
Result=1;
ELIF str2 > str]l THEN
result =-1;
ELSE
result = 0;



END IF
RETURN result;
END FUNCTION;

0 WHILEuazFOR  Ilumsvigd shufien (Block) wesdmannlageziifoulvlunmsasndey

& o i yJ
eeanvINgy Aed1ems 159 1ugil WHILE uag FOR

CREATE PROCEDURE test rows( num INT)
DEFINE 1 INTEGER,;
LETi1=1;
WHILE 1 < num
INSERT INTO tablel (numbers) VALUES (i);
LETi=1+1;
END WHILE;
END PROCEDURE;

FOR1=1TO 10
IF1=5THEN
CONTINUE FOR;

ELIF i = 8 THEN
EXIT FOR;
END IF;

END FOR;



61

msSiffumwes SPL Hldmunaisauaz funmaesdiies
= ——_—____—_—_—_—_———
CREATE FUNCTION increase_by_pct(amt DECIMAL, pct DECIMAL)

RETURNING DECIMAL;

DEFINE result DECIMAL;

LET result = amt + amt * (pct/100);

RETURN result;

END FUNCTION;

CREATE FUNCTION b_date 2( num INTEGER )
RETURNING VARCHAR(30), DATE;
DEFINE ;1 VARCHAR(30);
DEFINE b DATE,;
FOREACH cursorl FOR
SELECT name, bdate INTO n, b FROM person
WHERE emp_no > num;
RETURN n, b WITH RESUME;
END FOREACH
END FUNCTION;
Ee e ———

aa A A I I Y Y by o wy Yy oA
(luﬂjﬂl‘ﬂﬂ"iﬂuﬁ“nn‘]ﬂﬂq“ﬂuﬂ!‘]fuﬂ\iﬂqaﬂ‘Nﬁf’)Qﬂ'lﬂ'ﬁﬂﬁgﬂ’]ﬁﬂquﬂi ]'J !!agﬂ‘ﬂun Row Return

' @ { ' v o
fesdlsngndsdunduinezidiu Nul

6.7 MIDANISNY Collection Type
i ' k4 ¥ ' '
mssamsnudeyaiiilunenmasuiiiuneudsil Uszmedaudsaeanasundsemeadandsfiszi

] a ' o o EI MY Y 9 o o '
fﬂiGﬂﬂﬁu1‘lfﬂ!!ﬂa3ﬁ31uﬁ@a!ﬁﬂ‘lﬂl HAININIT Select ABAIAATHUIINGIUUBYA ANAIDYIY

DEFINE P_coll SET(INTEGER NOT NULL );
DEFINE P INTEGER;
SELECT primes INTO P_coll FROM numbers



(o]
N

WHERE id = 220;

B e e e e e e e e e e st

& o Y o d'ﬂ v d 1 da ad o o o A o i‘j a £
!ﬂﬂ!ﬁm'lﬂ'liﬁi“ﬁ’)uﬂi"ﬂ! HAUNUAINT INTUIINABAAAYU muﬂsumzmuauﬂm UINVANUS

1 Yo o o ayc ° [ ¥
M39¢ Insert A1 IMNUATARaE@ATUITUI 1AAeH

INSERT INTO TABLE (<Collection Variable>) VALUES (<Value>)

INSERT INTO TABLE (P_coll) VALUES (3);

9 { < 3 o s o ] 4 1
M3 Insert Yoyafidunsamasuiiugi 14 2 357e 19inesivesuas hildinesives ns Insert nuu'hs

d Jd o

1 v A o Yy A o A l n’: o a2 a (=)
‘If!ﬁ'é]i!‘Bﬁ]ii]:"ﬂ'lvlﬁmﬁlﬁﬂmﬁﬂ‘ﬁuﬂ!iﬂ‘ﬁﬁﬂﬁlﬂu!‘]fﬁ‘ﬂi?Jll?lﬂ!Wﬂ!‘i’ﬂ‘ﬂﬂ!ﬂi1$ﬁ1ﬁﬂﬂlﬂﬂﬁu1‘ﬁﬂ1uﬂﬁ31ﬂ

—

@

1Y AIAIBE

Do

CREATE PROCEDURE new_emp( emp VARCHAR(30), mgr VARCHAR(30) )
DEFINE r SET(VARCHAR(30) NOT NULL);
SELECT direct_reports INTO r FROM manager
WHERE mgr_name = mgr;
INSERT INTO TABLE (r) VALUES(emp);
UPDATE manager SET direct reports =r
WHERE mgr _name = mgr;
END PROCEDURE,;

& a E3 (g v v = 1w U EY) Y] 1
e whmaud lvdeyaludndsaeamasudesiinisud luadenaras lluugideya fadaedie

CREATE PROCEDURE shapes()
DEFINE vertexes SET(point NOT NULL);
DEFINE pnt point;
SELECT definition INTO vertexes FROM polygons




WHERE id =207,
FOREACH cursor]l FOR
SELECT * INTO pnt FROM TABLE(vertexes)
IF pnt ='(3,4)' THEN
DELETE FROM TABLE(vertexes)
WHERE CURRENT OF cursorl;
EXIT FOREACH;
ELSE
CONTINUE FOREACH;
END IF;
END FOREACH
UPDATE“polygons SET definition = vertexes—
WHERE id =207,
END PROCEDURE;

9 1 ) a 9, a
msvzi Ty Select Joyafiihuneamatudeusudasmsinesives TaglFas35n FOREACH

FOREACH cursorl FOR
SELECT * INTO pnt FROM TABLE(vertexes)

END FOREACH
B eSS —————————————

o a R =Y I3 Y < Y o
ﬂ'liﬁlwm"ﬂﬁiﬂ‘]fﬂqluﬁi’)ﬁmﬂ‘h’u?’l'l'lﬂjﬂﬂﬂ'liﬁﬁﬂlay'ﬂil‘l!ﬂll]uﬁ’)ul]iﬁﬂﬁ!ﬁﬁ‘lﬂl ummmsﬂszmﬁ

s o8 W
IABIIYBIVUNT AAIDYTY

M
B R S /—/—/—/—/—— ]

DEFINE s SET(INTEGER NOT NULL);
DEFINE n INTEGER,;



SELECT numbers INTO s FROM orders
WHERE order num = 10;
FOREACH cursor]l FOR
SELECT * INTO n FROM TABLE(s)
IF (n==500) THEN
UPDATE TABLE(s)(x)
SET x =400 WHERE CURRENT OF cursorl;
EXIT FOREACH;
ELSE
CONTINUE FOREACH;
END IF;
END FOREACH

A S/ o Y o Y Yo o ° Yo @ i
v IARIMIIzeANYayansaaayy Tuguveya Taslddulsaeamasuannsos ladsdaedie

CREATE PROCEDURE new report(mgr VARCHAR(30), -
old VARCHAR(30), new VARCHAR(30) )
DEFINE s SET (VARCHAR(30) NOT NULL);
DEFINE n VARCHAR(30);

SELECT direct_reports INTO s FROM manager
WHERE fngr_name =mgr;
FOREACH cursorl FOR
SELECT * INTO n FROM TABLE(s)
IF (n==o0ld ) THEN
UPDATE TABLE(s)(x)
SET x =new WHERE CURRENT OF cursorl;
EXIT FOREACH;
ELSE
CONTINUE FOREACH;
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END IF;
END FOREACH
UPDATE manager SET mgr_name =s
WHERE mgr_name = mgr;
END PROCEDURE;

e e
6.8 M3ianlygiu
ansnisenlyldnarsizasil
O A1d9 EXECUTE PROCEDURE 3@ EXECUTE FUNCTION 1 DB-Access

Q 590010 SPL 3udunSeningfiumeuen dass1ds CALL

159nA1Y SQL aiaIuY

LY 1 a Y 1
A10819MIIToN 153 NULDBAT

m

EXECUTE PROCEDURE update_orders();

EXECUTE FUNCTION scale_rectangles( 1 07,1.9)
INTO new;

CALL area(rectv.length, rectv.width) RETURNING a;

SELECT increase_by_pct(price, 20) INTO p

FROM inventory WHERE prod num = num;

M
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N198nNliUY Application
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7.1 Requirement ias Specification Y89 Appliction
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7.1.2 Data Director
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CREATE ROW TYPE WIRED
( Widint,

Gid list(int not null),

Value char(1),

IsOutput char(1));

CREATE ROW TYPE GATE
( Gidint,
Input list(int not null),

Output hist(int not null));

CREATE ROW TYPE AND UNDER GATE;

CREATE ROW TYPE OR UNDER GATE;

CREATE ROW TYPE NOT UNDER GATE;

CREATE ROW TYPE XOR UNDER GATE;

CREATE ROW TYPE XNOR UNDER GATE;

CREATE ROW TYPE NAND UNDER GATE,;

CREATE ROW TYPE NOR UNDER GATE;

CREATE ROW TYPE NEW (N_Layout int) UNDER GATE;

CREATE TABLE ANDGATE OF TYPE AND (Primary Key (Gid) );
CREATE TABLE ORGATE OF TYPE OR (Primary Key (Gid) );

CREATE TABLE NOTGATE OF TYPE NOT (Primary Key (Gid) );
CREATE TABLE XORGATE OF TYPE XOR (Primary Key (Gid) );



CREATE TABLE XNORGATE OF TYPE XOR (Primary Key (Gid) );
CREATE TABLE NANDGATE OF TYPE NAND (Primary Key (Gid) );
CREATE TABLE NORGATE OF TYPE NOR (Primary Key (Gid) );
CREATE TABLE NEWGATE OF TYPE NEW (Primary Key (Gid) );
CREATE TABLE WIRED OF TYPE WIRED (Primary Key (Wid) );

CREATE TABLE PROJ LAYOUT
(' Pid char(25),

Lid int,

NewComp char,

Primary Key (Pid));

CREATE TABLE LAYOUT
( Gidint,

Pos_xint,

Pos_y int,

Lid int,

Primary Key (Gid) );

AND

I Gid [ Input Output
OR

I Gid ' Input Output
NOT

’ Gid l Input l Output
NAND

{ Gid l Input ' Output
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‘ Gid ( Input ’ Output ‘
XOR
I Gid | Input ' Output l
XNOR
I Gid ‘ Input I Output |
NEWCOMP
' Gid ‘ Input \ l Output ‘ N_Layout
WIRED
I Wid Gid ' Value I Isoutput
LAYOUT
l Gid Pos_x ’ Pos y ’ Lid
PROJ_LAYOQUT
' Pid [ Lid ’
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AND
Gid . mput  Ouput
1 {1001,1002) {1009}
7 {1007,1008} {1014}
A15097 7.1 PI3UBY AND Gate
OR
2 {1003,1004} {1010}
), {1019,1013} {1020}
A153471 7.2 N15OAIBY OR Gate
NOT
Gid Input | Output: .
4 {1008} {1015}
8 {1012} {1016}
A152971 7.3 MIIPRIFY NOT Gate
NAND
Gid Input Output
5 {1005,1006} {1011}




11 {1016,1017} {1019}

151971 7.4 PITOAINY NAND Gate

NOR
9 {1012,1011} {1017}
10 {1014,1015} {1018}
A151971 7.5 P1SOAUFY NOR Gate
XOR
Gid Inn ' . ;SOutp\vJv't.'
S5 {1009,1010} {1012}
12 {1013,1018} 7 {1021}
151971 7.6 N13ASY XOR Gate
XNOR
[ G- LG TR
6 {1011,1007} {1013}
14 {1020,1021} {1022}
A151971 7.7 M3PAIFY XNOR Gate
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W Tt o b vl e Tsoutput
1001 {1} H 1
1002 {1} H I
1003 {2} e 1
1004 {2} 1 I
1005 {3} H I
1006 {3} I I
1007 {6,7} L I
1008 {47} L I
1009 {1,5} H N
1010 {2,5} L N
1011 {3,6,9} H N
1012 {5,8,9} L N




1013 {6,12,13} H N
1014 {7,10} L N
1015 {4,10} H N
1016 {8,11} H N
1017 {9,11} L N
1018 {10,12} L N
1019 {11,13} H N
1020 {13,14} H N
1021 {12,14} I N
1022 {14} H o
151971 7.8 M139AFY WIRED .
LAYOUT
m ; Pl | i
1 * A 1
2 * ¥ 1
3 * ¥ 1
4 * * 1
) * ¥ 1
6 & * 1
7 ¥ s 1
8 & # 1
9 i * 1
10 * * 1
11 * . 1
12 * * 1
13 * * 1
14 * 2 1
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0 DBDK DataBlade Developer Kit ni’luﬂ”aﬁ‘l‘l’fﬁwu1ﬁ1€1‘1maﬁiuga( Datablade Module)

a a 4 ad 4
O Icomect liju ODBC wesgtesusaiyinies

Connectivity File : SQLhosts xﬂu'lﬂﬁ?ﬁﬁuﬁayaﬁ Taareud Wlun1sdeunenuiEsnnes sqlhosts file 92
Pszneudas 5 daulaun
O Dbservername Field Sevasadnuaidivines
O Nettype Field wilavesdmmesvyiaz Tils Tasea Uszneudae 3 daudes de
d : Database Server Product 1aun
on Universal Server #39 Online Dynamic Server
ol  Universal Server %38 Online Dynamic Server
se INFORMIX-SE
dr INFORMIX-Enterprise Gateway with DRDA
1 : Interface Type laun
ipc  IPC (Interprocess Communications)
soc  Sockets

ti  TLI (Transport Layer Interface)
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p : Network Protocol or IPC Mechanism
shm Shared-Memory Communication
str  Stream-Pipe Communication
tcp TCP/IP Network Protocol
spx IPX/SPX Network Protocol
O Hostname Field FovesTaas
O Servicename Field
O Options Field ax1lsznen lded 1A muasiaie 15y
Keep-Alive Option 'k
Security Option =3
Buffer-Size Option b
Communications Support Module Option : csm
ONCONFIG Parameters dn3unisiende iTuaovilpsduld (Configuration Fil) aglu
SINFORMIXDIR/etc Directory 3¢HI1NM3 ?\ﬂé«ﬁu%yam%"lumsﬁmuﬂ@iuéuﬁ’u (Initial Setting) 11AY
WS Wiees lunmsasuin (Configuration Parameter )
0 RootPath
RootName
ServerNum

DBServerName

IO [Q 5 FE] B1 e

DBServerAliases
O NetType
LWL % 1 Aanyq' 9/
Utility Enhancement #38813984g1aaN 17974
e . A EY o A A gSa da  d
Q  Oninit Initialize Disk Space @84a83ndU (Log In) sﬂu;;n (Root)ﬂi@g!‘ﬁ@iﬁ)uﬂﬂiuﬂ‘n

. 4 3™,
(User Informix) INBNVLIT 87 1% oninit

A 5 o o9 1 { 1
- Inintial Disk Space Shared Memory Hag 1zshnsindesdeyaniefiagnislugiu
¥
doya
= a I a o {
O Onmode Aosdenawduznuiegeisunesing onmode vzdhimaasyInualums

o a 4 a o - >
wmwmgunasmaws’ﬂnai {(Universal Server Operating Mode)
i .
-k nJasuiilu Off-Line Mode
-m wWasuan Quiescent 111 On-Line Mode

- s Shut Down Mode
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-u Shut Down U1 Immediate
=1 a a A o ° o
a Onspace ﬁ’amaﬂausﬂugﬂﬂ?agwa{auﬂmunﬂﬁmzmmsmﬂuﬂ Create/Drop

Sbspace EL Dbspace , Add/Drop Chunk

-C Create

-d Drop

-a Add Chunk
-d Drop Chunk

@M Create Dbspace

-d Dbspace
-0 Offset

-p Pathname
- Size

@IUMS Create Sbspace

-8 Sbspace
-0 Offset

-p Pathname
-s Size

onmode A1 onspace ﬁaaﬁwwuﬁdauﬁ%:ﬁwgﬁﬁ?\yﬁﬁuﬂ
SetNet32 A19 SetNet32 Utility a5 HUAN581LA 1 Environment Variable 11ag Network Parameter Y%
$3'Insf (Runtime) Setnet32 i§hugfian nanaun Tnaiouiiig, Setnet32 Utility 54 daufid s

O Environment Enable 15 un Environment Variables

O Server Information Mfvuadeyavesmdnuadsiiaes

O Host Information 18fmuanauinyes TaaduusFu (Host Machine)

O About Setnet32 Ifuansdoya Setnet32 Utility
Schema Knowledge  (huyafiiaasdeyanisn lugtiuueans i (Graphical Knowledge Tool) 1
HAAUNAIAIAT (Meta Data) vesgiudoya Tuansaliudludeyalaquupudeyald msannsaly
Schema Knowledge guudaminde 11113

O Database

Q Routine

QO Table Uag View

O Row Type
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O Inhentance View
fouszinlResiinsdansu douTasezdewnmsd Feisirines Jegnideya, Sodlaz s
WU
SQLEditor  ifhannanswaifunsiiln (Graphical Tool) FaldhmsAnredugiinesimaivioed
wasThmsAssveyanngudoya (Query Database Information) AZNAYBIN13AITUBS SQL Statement AB4
Mt muan1a199 i SetNet32
2. MSATBANIFARR
msResuETnevesdurlesindgiinesusaiiivlined Tieg 2 unanles (Platform) Aevugiing
(UNIX) ttaz3uTaddudi (Window NT) s nanesanssuuRsFuden1fiesiu ( Version) vuiulad
Byt sfinnudeamsvesszuy §ei
e Suladiduf nefdu 40
e TisTanan TCP/IP
e wmimnus sy (RAM) 16 wnag luy
o \fiofuumii0aa1M81 (Disk Space) 40 winnz T
3 uneunsAnR
1. fAnnsdeieglundives Administration Group
2.Run Setup.exe e AaRa
3. 14 Serial Number 1taz Cd Key

! 5 o (] 4 o {} a 4 1 S/ a 1
4. el Product Registration 1518 #11m1ie U3 HN ieg azveyalumsaaae

INFORMIX-Universal Server Installation

Welcome to the INFORMIX-Universal Server installation wizard!
This wizand guides you through the installation procedure.
To begin, click Nesxt.

The installation of Universal Server is performed in the following order:
—1) Supply customer information and select installation options
2) Copy files
3) Configure the database server, if applicable

[ <Back | mWext> | [ cancet |
1

Ui 10 Funeumsladoyavesgnil uazidenda@enlumsinn

S



v ¥
5. fYUA Directory NZ1NIAAAT
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o 5 1 o r [ Y
6. [DRAMIAHUA UNLIN Y89 DB-Admin Naztgnuinoulundazaiu n3e saudulsfes Account 1897

1 ¥ 3
7. fuA¥eues Database Server ttazmsannsazisuonsTou Idasgszuy

U7 2n msdmuavnagmdeya

Installing INFORMIX-Universal Server

Root DBSPACE Storage Location \Ran drive Hiax
Select the primary data location where you want Universal Server LR
to storedata. FIARN primary
Select the mirror location where you want a copy of the data stored. | ti
The mirfor location serves as the data-backup area should the primary ocation
storage device fail.
Primary Data Location (NTFS only): | == C: 250 MB Free |w
Mirror Location (HTFS only): | Hone h.4 .
; P
l \@an drive Az
Maximum Size: 250 MB aﬂgfﬁ e
— Suggested Size: 125 MB
Curremt Size: [125  [Zq{mB location
[ <Back |  Wem> | [ cancel |

WALaN dbspace

8. NMUA Root Dbspace

9. fMUA Sbspace

Instailing MEORMIXE-Universal Server

Tape Device

Please specify the tape device information for backup and restore of
dbspaces and logical logs. If no backup or logging is required, enter "NUL."

Path aa4Tape

—— Tape Device for dbspaces

l

Path: |

=]

]

- Block Sizez[16 [ =] KB

Capacity: [10__[S{mB

Device ahails

158 NULL

—— Tape device for logical logs (can be same as above)

Path: |

S

— Block Size: KB

Capacity: MB

[ <Back

Hext >

Cancel

717 30 msimuagaasniimusinén

10. M1Mua Tape Device
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¥ 1
11. m3angas 9z W mMuasHar1Y (Password) d1151 Account Informix 1199970 Informix 93@319Account
. v o - a ;
Informix AMMguaginesusaIFsnes ( DBadmin)
o { @ i
12. A mMuaTAY Sqlhost File

A ' dioa 't A 9 gy ey
13. manﬂamqmm’du mmsawuamssmuhmswn (Initialize)

4. Bumslvanm
4' o Y g Ay g a J ad d a nqu a a '3 ad o
dievimsAndsdugassuvezliginesisaidswinesnsgnaanan lasiiginesiwayinnesey
o 9 a i a PR a a Y a
svshiadleuilunsms (Service) vosiuTaddusi aunsofuiazed  (StarvStop) M3liuTas1alu

Control Panel - Service

I aad’:i o @ v Y 5

DBaccess  11ugnaaniinmadamsnuveya (Manipulate Data)
o
® (Query-Language !%!NE%%WﬂﬁWﬂﬂ SQL 1 Run-SQL
5 [ o o a vow Y]

® Comnection Huydmividanisdanenugiuveya

g 4 9
® Database tihuyiden nazgveyavesgudoya

a { o { o A

e  Table Thumydivims a31s nlasuuilas harg uazgleyalumia

1

4 [ < t o a o
® Session ThnuyRasdeya NeINY N13AAABYBY DBaccess oyl
4 A 9 Y S ’ o ¥ Y =K 1 A

e uduszdesadagudeyavumnnewilusudunan Tasld 1y Database - Create 1ddsla¥oveq

£ o { allg A
F1udeya MU Dbspace NVAAAT 1Az 19 Log

5. G1aBE1aM3 15U

Collection type

CREATE TABLE Employee

(Name CHAR(30),

Address CHAR (40),

Salary INTEGER,

Dependents SET(VARCHAR(30) NOT NULL));



INSERT INTO Employee VALUES ("Puchong’, Bangkok',100000,"set{'a',’b','c'}")

DataType:  SET(varchar(30) not null)

Cell Contents:

; 1 row inserted.
“{Executing all SQL statements in E:\informixserver\bin‘b. sql.
Select executed. Results shown in Output] tabbed page.

FU# 40 1319973 Collection Type (Sey)

CREATE TABLE Employee
(Name CHAR(30),
Address CHAR (40),
Salary INTEGER,

Bonus MULTISET(MONEY NOT NULL));

111



INSERT INTO Employee VALUES ("Puchong', Bangkok',100000,"multiset { 1000,2000,3000,1000} ")

DataType:  MULTISET(money(16.2) not nul
Cell Contents:

- 1 row inserted.
Executing all SQL statements in Untitled. sql.
Select executed. Results shovwn in Output] tabbed page.

U7 5n m3lF9I Collection Type (Multiser)

CREATE TABLE Sales_person
(Name CHAR(30),
Month_sales LIST(MONEY NOT NULL));
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INSERT INTO Sales_person VALUES (‘Pimphaka’,"list{20000,10000,10000,30000}")

DataType:  LIST(money(16.2) not null)
Cefl Contents:

1. | s20000.00
2. | $10000.00

infomisUniversal Sewerlpiman] SQL Eror [206) - The speciied table (sale_ ——n 4 eror. 14]
Executing all S QL statements in E:\informixserver\bin\d.sql
Select executed. Results shown in Dutput] tabbed page. ;
<] >

For Help, press F1.-

start] Jd-SQLEGor | {48 ius document desci .| 7 Aciobat Roader-3. | DBACcess ¢ 935PM

317 6n 913159 Collection Type (List)
Inheritance

CREATE ROW TYPE Person_t

(Name VARCHAR(30) NOT NULL,
Address VARCHAR(20),

City VARCHAR(20),

State CHAR(2),

Zip INTEGER,

Bdate DATE);

CREATE ROW TYPE Employee _t
(Salary INTEGER,
Manager VARCHAR(30))
UNDER Person_t;
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CREATE ROW TYPE Sales_rep_t
(Rep_num INTS,
Region_num INTEGER,
Commission DECIMAL,
Home_office BOOLEAN)
UNDER Employee t;

CREATE ROW TYPE Customer t
(Cust_num INTEGER)
UNDER Person _t;

CREATE TABLE Prson OF TYPE Prson t;

CREATE TABLE Eployee OF TYPE Eployee t
UNDER Prson;

CREATE TABLE Sales_rep OF TYPE Sales_rep t
UNDER Employee;

CREATE TABLE Customer OF TYPE Customer _t
UNDER Person;

114
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INSERT INTO Sales_rep
VALUES ('Pimphaka','a’,'samutprakran’, samutphakran',100,1,100000, Puchong',1,2,3,');

‘Select executed, Flesuits sh6m n 01:&?1 tabbed page. ; . o _’
Executing all SQL statements in E:\informxserver\bin\inhesitance3.sql. @
Select executed. Results shown in Output] tabbed page. 3

31/ 70 N3 Inheritance
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MANUIN ¥, VABUMITAF1a Opaque Type 1nal¥ DataBlade Developer Kit
1.54AuR28M3 1% BladeSmith @379 Source File 1a8 1oAY Project-New ld¥DataBlade Module 118

Rers EY a
Description 913 AAA Next

%0500 AN Next 91 Finish BladeSmith 3173 Generate ~ Source Code N3

2. JaneazReaniuny




FhudmSun1sa319 DataBlade Module 19

v Y
A

3a@eniuy Edit-Insert iAons1oms Naesmsozas e luiitidion Opaque Type

Cieate a new User Defined Type.

~\J) : -
HAstant| [¥ - BlodeSmith - [BladeS... B jBladeMancges < | 0 - mioaM

l}nnawlype nmmmwmm&emwwimum

] Routne: - Upaquelwuaefa-k' » J‘.a}.dyouae % ‘to(eathevdopasKlArdhdue

SNt [ g = Concedl | Hep |

—mml R b Fiksrstot | 2 Rinia I
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513913192 191 BladeSmith @319 Internal Structure Winse ' li ,a8n Next

ForHelp, press F1

= ] User Defines
7] Casts
] Enos
2] Interface
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7.mnsdmuanu Opaque Type 923 Data Field o2 lsthlaglade wilavesveya udanan Add wu'ld

Data Field A3UANA829013,A80 Next

MI_LO_HANDLE

v Basic Text Input/Output
v Binary Send/Receive With Clent

v Contains Large Objects
: v Type Inset/Delete Notification

For Fleks pess T 1
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9.139AMIMUUATNT 115 Grant,AAN Finish

AUUA

10.0pgaue Type 983NN Create 1311 Directory @13 Default #

B

Suppoit Routines

Impoited Objects
-] User Defined Obijects
{7 Casts
] Enors

7] Intertaces
{7} Routines
= 7] Types

: __j Collection Types

] Distinct Types
=] Opaque Types
1 Quakified Typds

] Row Types

FoHeppessFl 5 -
510 | [¥-BladeSmith - [BlodeS...
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4 o a 3 £ 'dy o Y
11.m3@319 Routine tWa 14914 DataBlade Module fierd19¥us luiiiide Opaque Type 18 Tao tden

14y Edit-Insert-Routine

Collection Types
Distinct Types
Opaque Types

@

(7] Qualfied Types
{:7] Row Types

‘Cfease new Function Loy
Astan] |- BladeSmith - [BladeS.. ¥ JBladeManager

12.M111UA%8 Routine,Adn Next
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131290 Return Data Type,Aan Next

FRStart||#-BladeSwmith - [E

14. 11U A Parameter 1a%® 111 1132830 Add JUATUAINNABINIS,AAN Next

Imported Ob:
User Defines .
] Casts
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150802192 19 C Language 159 1% SQL,AAN Next

(L] User Definer.
__] Casts

: *__J Errors
: ~_| Inteiface

ch:fyliah!pathandnamd&eshaedobpdwhaethemmewimme/ may-
sithet be absolute, onelahvetohmelﬁNFDHMlXDlHdirec{osy :

FRa e -
' |sJNF0FxM1><mR/e,aenmsx'sammnmemobld

wrpleshaedobpc(paﬂw: SINFURM\XDIHIMINW biade.“ 0/my; bhd&Hd




17480158 MuaaNs 1un1s Grant, @3N Finish

18 Routine a3 199¥mitu 13Ty Directory A1 Default fifmuals

¥ BladeSmith - [BladeSmith2]
M Brokot_ £k : ;

=i User Defined Objects
] Casts
1 Enors

-] Collection Types
-] Distinct Types
= :_] Opaque Types
% i demo
2] Qualified Types
| Row Types
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196801 LUMIITY Generate Source File 131910 SQL Script ,Source Code,Installation Package t1a¥

Functional Test

Resuk Type | Language [ Handes Nulls {Js Variant | Co-
Ivarchar c No Yes

(demo.integer)

= User Defined Obects
] Casts
{7 Enors

{1 Intedaces

20.1% BladePack 193 ouMs Installation DataBlade Module 1881590 BladePack A1 BladeSmith fitay

Tool-BladePack 1518111591380 BladePack Taglaidaer 11 BladeSmith 1815uY 18AB3INT Open M3
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FonA1Y  BladeSmith 32 lddrouazsaaiand ednnu BladePack 1datden Project-Build
Installation

21.980 Add 1Aen¥ilavedns Install #70 Build 1a59M31a5 93 Installable DataBlade Module

B s?le'rﬁbel 071338

B

:’For_ He!p prmFl
Start | £-Blodes

h: Bl BladeManagef jj mdommﬂdl 1 AciobaiBeadks ilﬂsuepm
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22.1% BladeManager 11113 Install DataBlade Module 1590 BladeManager W14 BladeSmith ﬁ;ug Tool
BladeManager 1579111501380 BladeManager 1a811#8af1y BladeSmith 1Alyufu  iswianly
BladeManager 1dAsN Database Server HA99M13921AD DataBlade Module (3@ DataBlade Module

Adn Add DataBlade Module #1319 AfN Apply 1a59n13 Installation DataBlade Module

;s 4 , e
23.1110ABIM A [ Source Code MMN3 Generate V13N W 1F Visual c++ 170 Project File MAK 1187

i NG A G :

 Available

| blobbuffer.1.0

“|blobdema.1.0
Circle.3.4
Ziddoopy].0

“wldemo.1.0 i

ifxbuittins. 1.1 !
oifwrltree.1.00 ;
- id.1.20te2
- -{opaqgblob.1.0
- fsom.1.0

ifxbuiltins. 1.1

ey [ |




MANUIN H. SOURCE CODE

Stored Procedure Routine

create function checkinput (1 int)
returning char;
define inp collection;
define filter set(int not null);
define ret int;
define n int;

define count int;

foreach
select input into inp 'from andgate where gid in (select gid from layout where lid =1)
foreach
select * into n from table(inp)
let filter = "set{} "
foreach
select gid into ret from andgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from orgate where nin output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from notgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from nandgate where n in output

insert into table(filter) values(ret);
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end foreach;
foreach
select gid into ret from norgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from xnorgate where n in output
insert intoﬁ table(filter) values(ret); —
end foreach;
if (select isoutput from wired where wid =n) = T' then let count = 1;
else let count = 0;
end if}
foreach
select * into ret from table(filter)
let count = count + 1;
1f count > 1 then return 'N';
end if;

end foreach;

end foreach;

end foreach;

select input into inp from orgate where gid in (select gid from layout where lid =1)

select * into n from table(inp)
let filter ="set{}";
foreach

select gid into ret from andgate where n in output
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insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from orgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from notgate where n in output
insert into table(ﬁlter) values(ret);

end foreach;

foreach
select gid into ret from nandgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from norgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from xnorgate where n in output
insert into table(filter) values(ret);

end foreach;

if (select isoutput from wired where wid =n) = 'I' then let count = 1;

else let count = 0;

end if;

foreach

select * into ret from table(filter)



let count = count + 1;
if count > 1 then return 'N;
end if}
end foreach;
end foreach;
end foreach;

foreach

select input into inp from notgate where gid in (select gid from layout where lid =1)

foreach

select * into n from table(inp)

let filter = "set{}";

foreach
select gid into ret from andgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid mto ret from orgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from notgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from nandgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from norgate where n in output
insert into table(filter) values(ret);

end foreach;
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foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from xnorgate where n in output
insert into table(filter) values(ret);
end foreach;
if (select 1soutput from wired where wid =n) ='T' then let count = 1;
else let count = 0;
end if;
foreach
select * into ret from table(filter)
let count = count + 1;
if count > 1 then return 'N';
end if;

end foreach;

end foreach;

end foreach;

foreach

select input into inp from nandgate where gid in (select gid from layout where lid =1)

foreach

select * into n from table(inp)

let filter = "set{}";

foreach
select gid into ret from andgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from orgate where n in output

insert into table(filter) values(ret);
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end foreach;
foreach
select gid into ret from notgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from nandgate where n in output
insert into table(filter) values(ret);
end foreach; :
foreach
select gid into ret from norgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from xnorgate where n in output
insert into table(filter) values(ret);
end foreach;
if (select isoutput from wired where wid =n) ='T' then let count = 1;
else let count = 0;
end if;
foreach
select * into ret from table(filter)
let count = count + 1;
if count > 1 then return 'N';
end if;
end foreach;

end foreach;



end foreach;

foreach

select input into inp from norgate where gid in (select gid from layout where lid =1)

foreach

select * into n from table(inp)

let filter = "set{}";

foreach
select gid into ret from andgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from orgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from notgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from nandgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from norgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
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select gid into ret from xnorgate where n in output
insert into table(filter) values(ret);
end foreach;
if (select isoutput from wired where wid =n) =T then let count = 1;
else let count = 0;
end if}
foreach
select * into ret from table(filter)
let count = count + 1;
if count > 1 then return 'N';
end 1f;
end foreach;
end foreach;
end foreach;
foreach
select input into inp from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into n from table(inp)
let filter = "set{}";
foreach
select gid into ret from andgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from orgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from notgate where n in output
insert into table(filter) values(ret);

end foreach;
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foreach
select gid into ret from nandgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from norgate where n in output
insert into table(filter) values(ret);
end foreach;
foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);
end foreach; .
foreach
select gid into ret from xnorgate where n in output
msert into table(filter) values(ret);
end foreach;
if (select isoutput from wired where wid =n) =T' then let count = 1;
else let count = 0;
end if;
foreach
select * into ret from table(filter)
let count = count +1;
if count > 1 then return 'N';
end if’
end foreach;
end foreach;
end foreach;
foreach
select input into inp from xnorgate where gid in (select gid from layout where lid =1)
foreach

select * into n from table(inp)
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let filter = "set{}";

foreach
select gid into ret from andgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from orgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from notgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from nandgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from norgate where n in output
nsert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from xorgate where n in output
insert into table(filter) values(ret);

end foreach;

foreach
select gid into ret from xnorgate where n in output
insert into table(filter) values(ret);

end foreach;

if (select isoutput from wired where wid =n) ='T' then let count = 1;

else let count = 0;
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end if}
foreach
select * into ret from table(filter)
let count = count + 1;
if count > 1 then return 'N';
end if;
end foreach;
end foreach;
end foreach;
retumn Y";

end function;

create function checkloop (1 int)
retuming char;
define ret int;
define retl int;
define ret2 int;
define ret3 int;
define work1 set(int not null);
define path set(int not null);
define iswork char;
define temp collection;
define templ set(int not null);
define count int;

define tempwork int;

foreach
select gid into ret from layout where lid =1
let path = "set{}";
let workl = "set{}";

insert into table(work1) values(ret);
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let iswork ="Y";
while(iswork = Y")
let iswork = 'N"%
let count = 0;
let templ = "set{}";
foreach
select * into tempwork from table(work1)
let count = count +1;
let iswork ="Y";
if count > 1 then
insert into table(temp1) values(tempwork);
.elifcount =1 then '
let retl = tempwork;
end if;
end foreach;
if iswork = 'N' then continue while;
end if;
delete from table(work1);
foreach
select * into tempwork from table(temp1)
insert into table(work1) values(tempwork);
end foreach;
select output into temp from andgate where gid = ret1;
if temp 1s null then
select output into temp from orgate where gid =retl;
if temp 1s null then
select output into temp from notgate where gid =retl;
if temp is null then
select output into temp from nandgate where gid =ret1;

if temp 1s null then
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select output into temp from norgate where gid =
retl;
if temp 1s null then
select output into temp from xorgate
where gid =ret1;
1f temp 1s null then
select output into temp from
xnorgate where gid =retl;
end if}
end if;
end if;
end if;
end if;
end if}
foreach
select * into ret2 from table(temp)
foreach
select gid into ret3 from andgate where ret2 in input
if ret3 is not null and ret3 not in (select * from table(path)) then
insert into table(path) values(ret3);
insert into table(work1) values(ret3);
end if;
end foreach;
foreach
select gid into ret3 from orgate where ret2 in input
if ret3 is not null and ret3 not in (select * from table(path)) then
insert into table(path) values(ret3);
insert into table(work1) values(ret3);
end if;
end foreach;

foreach
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select gid into ret3 from notgate where ret2 in input
if ret3 is not null and ret3 not in (select * from table(path)) then
insert into table(path) values(ret3);
insert into table(work1) values(ret3);
end if;
end foreach;
foreach
select gid into ret3 from nandgate where ret2 in input
if ret3 is not null and ret3 not in (select * from table(path)) then
insert into table(path) values(ret3);
insert into table(work 1) values(ret3);
end 1f;
" end foreach;
foreach
select gid into ret3 from norgate where ret2 in input
if ret3 is not null and ret3 not in (select * from table(path)) then
insert into table(path) values(ret3);
insert into table(work1) values(ret3);
end 1f;
end foreach;
foreach
select gid into ret3 from xorgate where ret2 in input
if ret3 is not null and ret3 not in (select * from table(path)) then
insert into table(path) values(ret3);
insert into table(work1) values(ret3);
end if;
end foreach;
foreach
select gid into ret3 from xnorgate where ret2 in input
if ret3 1s not null and ret3 not in (select * from table(path)) then

insert into table(path) values(ret3);
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insert into table(work1) values(ret3);
end if;
end foreach;
end foreach;

if ret in (select * from table(path)) then return N

end if}
end while;
end foreach;
returﬁ Y
end function;

create function clearlayout (1 int)
returning int;

define ret int;

foreach

execute function getwid(l) into ret

delete from wired where wid =ret;
end foreach; |
delete from andgate where gid in (select gid from layout where Iid = 1);
delete from orgate where gid in (select gid from layout where lid =1);
delete from notgate where gid in (select gid from layout where lid =1);
delete from nandgate where gid in (select gid from layout where lid =1);
delete from norgate where gid in (select gid from layout where 1id = 1);
delete from xorgate where gid in (select gid from layout where lid = 1);
delete from xnorgate where gid in (select gid from layout where lid =1);
delete from layout where lid =1;

end function;

create function genarateand (inputl char,input2 char)

retuming char;



ifinputl = 'H' and input2 ='H' then return 'H";
else return 'L
end if

end function;

create function genarateor (inputl char,input2 char)

retumning char;

if inputl ='L'and input2 = 'L' then return 'L";
else return 'H';
end if

end function;

create function genaratenot (inputl char)

returning char;

if inputl = 'H' then return 'L";
else return 'H"
end if

end function;

create function genaratenand (input1 char,input2 char)

retumning char;

if inputl ='H' and input2 = 'H' then return 'L
else return 'H';
end if

end function;

create function genaratenor (inputl char,input2 char)
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returning char;

if mputl ='L' and input2 = 'L’ then return 'H",
else return L";
end if

end function;

create function genaratexor (inputl char,input?2 char)

returning char;

if inputl = input? then retum 'H"
elsereturn 'L";
end if

end function;

create function genaratexnor (inputl char,input? char)

retuming char;

if inputl = input2 then return 'L";
else return 'H';
end if

end function;
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create function genaratefinal (1 int)
retumning int;
define n int;
define count int;

define ret int;

let count = 1;

let ret = 0;
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while count >0
let count = 0;
execute function getgenand(l) into n;
let count = count +n;
execute function getgenor(l) into n;
let count = count + n;
execute function getgennot(l) into n;
let count = count +n;
execute function getgennand(l) into n;
let count = count + n;
execute function getgennor(l) into n;
let count = count +n;
execute function getgenxor(l) into n;
let count = count + n;
execute function getgenxnor(l) into n;
Iét count = count + n;
let ret =ret + count;

end while;

return ret;

end function;

create function getelement (column list(int not null),number int)
returning int;
define n int;

define count int;

let count = 0;

foreach cursorl for

select * into n from table(column)

let count = count + 1;
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if count = number then return n;
end if
end foreach

end function;

create function getgenand (1 int)
returning int;
define n int;
define input1 char;
define input2 char;
define outputl char;

define have int;

let have = 0;

foreach
execute function getgidand(l) into n
select value into input1 from wired where wid = (select getelement(input, 1) from andgate
where gid =n);

select value into input2 from wired where wid = (select getelement(input,2) from andgate

where gid =n);
execute function genarateand(inputl,input2) into outputl;
update wired set value = output] where wid = (select getelement(output,1) from andgate where
gid=n);
let have = have + 1;
end foreach
return have;

end function;

create function getgenor (1 int)

returning int;
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define n int;

define input1 char;
define input2 char;
define outputl char;

define have int;
let have =0;

foreach
execute function getgidor(l) into n
select value into inputl from wired where wid = (select getelement(input,1) from orgate where

gid =n);

select value into input2 from wired where wid = (select getelement(input,2) from orgate where
gid=n);
execute function genarateor(inputl,input2) into output1;
update wired set value = output 1 where wid = (select getelement(output,1) from orgate where
gid =n);
let have =have + 1;
end foreach
return have;
end function;

create function getgennot (1 int)
returning int;
definen int;
define inputl char;
define outputl char;

define have int;

let have = 0;
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foreach
execute function getgidnot(l) into n
select value into inputl from wired where wid = (select getelement(input,1) from notgate
where gid = n);
execute function genaratenot(inputl) into outputl;
update wired set value = outputl where wid = (select getelement(output,1) from notgate where
gid=n);
let have = have + 1;
end foreach
return have;

end function;

create function getgennand (1 int)
returning int;
define n int;
define inputl char;
define mput2 char;
define outputl char;

define have int;
let have = 0;

foreach

execute function getgidnand(l) into n

select value into inputl from wired where wid = (select getelement(input,1) from nandgate
where gid = n); :

select value into input2 from wired where wid = (select getelement(input,2) from nandgate
where gid = n);

execute function genaratenand(input 1,input2) into outputl;

update wired set value = outputl where wid = (select getelement(output,1) from nandgate

where gid = n);
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let have =have + 1;
end foreach
return have;

end function;

create function getgennor (1 int)
returning int;
define n int;
define inputl char;
define input2 char;
define output! char;

define have int;

let have = 0;

foreach

execute function getgidnor(l) into n

select value into input] from wired where wid = (select getelement(input,1) from norgate

where gid =n);
select value into input2 from wired where wid = (select getelement(input,2) from norgate
where gid =n);
execute function genaratenor(input1,input2) into outputl; -
update wired set value = outputl where wid = (select getelement(output,1) from norgate where
gid=n);
let have = have + 1;
end foreach
return have;
end function;

create function getgenxor (1 int)

returning int;



define n int;
define input1 char;
define input?2 char;

define outputl char;

define have int;
let have = 0;
foreach

execute function getgidxor(l) into n

select value into inputl from wired where wid = (select getelement(input, 1) from xorgate

where gid = n);

select value into input2 from wired where wid = (select getelement(input,2) from xorgate

where gid =n);

gid=n);

execute function genaratexor(inputl,input2) into outputl;
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update wired set value = output1 where wid = (select getelement(output,1) from xorgate where

let have =have + 1;

end foreach

return have;

end function;

create function getgenxnor (1 int)

returning int;
define n int;

define input] char;
define input?2 char;
define output! char;

define have int;

let have = 0;
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foreach
execute function getgidxnor(l) into n
select value into input1 from wired where wid = (select getelement(input,1) from xnorgate
where gid =n);
select value into input2 from wired where wid = (select getelement(input,2) from xnorgate
where gid = n);
execute function genaratexnor(inputl,input2) into outputl;
update wired set vallue = outputl where wid = (select getelement(output,1) from xnorgate
where gid =n);
let have = have + 1;
end foreach
return have;

end function;

create function getgidand (1 int)

returning int;

define ret int;

foreach cursor for
select gid into ret
from andgate t1
where not exists (select wid from andgate t2, wired where value is null and wid in input and
t2.gid =tl.gid)
and not exists (select wid from andgate t3, wired where value is not null and wid in
output and t3.gid =t1.g1d)
and gid in (select gid from layout where lid =1)
return ret with resume;
end foreach;

end function;
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create function getgidor (1 int)

retuming int;

define ret int;

foreach cursor for
select gid into ret
from orgate t1
where not exists (select wid from orgate t2, wired where value is null and wid in input and
t2.gid =tl.gid)
and not exists (select wid from orgate t3, wired where value is not null and wid in
output and t3.gid = t1.gid)
and gid in (select gid from layout where lid =1)
return ret with resume;
end foreach;

end function;

create function getgidnot (1 int)

returning int;

define ret int;

foreach cursor for
select gid into ret
from notgate t1
where not exists (select wid from notgate t2, wired where value is null and wid in input and
t2.gid =tl.gid)
and not exists (select wid from notgate t3, wired where value is not null and wid in
output and t3.gid =tl.gid)

and gid in (select gid from layout where lid=1)



153

return ret with resume;
end foreach;

end function;

create function getgidnand (1 int)

returning int;
define ret int;

foreach cursor for
select gid into ret
from nandgate t1
where not exists (select wid from nandgate t2, wired where value is null and wid in mput and
t2.gid =tl.gid)
and not exists (select wid from nandgate t3, wired where value is not null and wid in
output and t3.gid =t1.gid)
and gid in (select gid from layout where lid =1)
retumn ret with resume;
end foreach;

end function;

create function getgidnor (1 int)

returning int;
define ret int;

foreach cursor for
select gid into ret
from norgate t1
where not exists (select Wid from norgate t2, wired where value is null and wid in input and

12.gid =t1.gid)
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and not exists (select wid from norgate t3, wired where value is not null and wid in
output and t3.gid =t1.gid)
and gid in (select gid from layout where lid =1)
return ret with resume;
end foreach;

end function;

create function getgidxor (1 int)

returning int;

define ret int;

foreach cursor for
select gid into ret
from xorgate t1
where not exists (select wid from xorgate t2, wired where value is null and wid in input and
t2.gid =tl.gid)
and not exists (select wid from xorgate t3, wired where value is not null and wid in
output and t3.gid = t1.gid)
and gid in (select gid from layout where lid =1)
return ret with resume;
end foreach;

end function;

create function getgidxnor (I int)

returning int;

define ret int;

foreach cursor for

select gid into ret
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from xnorgate t1
where not exists (select wid from xnorgate t2, wired where value is null and wid in input and
t2.gid =tl.gid)
and not exists (select wid from xnorgate t3, wired where value is not null and wid in
output and t3.gid =t1.gid)
and gid in (select gid from layout where lid =1)
return ret with resume;
end foreach;

end function;

create function getgidorder (number int,] int)
returning int;
define ret int;

define i int;

let1=0;
foreach :
select gid into ret from layout where lid =1 order by 1
let1=1i+1;
if 1 = number then return ret;
end if;
end foreach;

end function;

create function getnewwid (number int)
returning int;
define ret int;

define count int;

let count = 0;

foreach



select wid into ret from wired where isoutput is null order by 1
let count = count +1;
if count = number then retum ret;
end if;
end foreach;

end function;
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create function getnumbergate (1 int)
returning int;

define ret int;

select count(*) into ret from layout where lid =1;
return ret;

end function;

create function getnumberwired (1 int)
returning int;
define temp int;

define ret int;

letret =0;

foreach
execute function getwid(l) into temp
let ret =ret + I;

end foreach;

return ret;

end function;

create function getordergid (number int,] int)

returning int;



define ret int;

define 1 int;

leti=0;
foreach
select gid into ret from layout where lid =1 order by 1
leti=1+1;
if ret = number then return i;
end if}
end foreach;

end function;
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create function getorderwid (number int,] int)
retumning int;
define ret int;

define 1 int;

let1=0;
foreach
execute function getwid(l) into ret
let1=1+1;
if ret = number then return i;
end if}
end foreach;

end function;

create tunction getwid (1 int)
returning int;
define tempc collection;
define filter set(int not null);

define temp int;
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define ret int;

let filter = "set{}";
foreach
select input into tempc from andgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select output into tempc from andgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select input into tempc from orgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select output into tempc from orgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;

end foreach;
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foreach
select input into tempc from notgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
~end foreach;
foreach
select output into tempc from notgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select input into tempc from nandgate where gid in (select gid from layout where lid =1)
foreach
select * into temp trom table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select output into tempe from nandgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end vforeach;
end foreach;
foreach
select input into tempc from norgate where gid in (select gid from layout where lid =1)

foreach
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select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select output into tempc from norgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select input into tempc from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select output into tempc from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select input into tempc from xnorgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);

end foreach;
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end foreach;
foreach
select output into tempc from xnorgate where gid in (select gid from layout where lid =1)
foreach
select * into temp from table(tempc)
insert into table(filter) values(temp);
end foreach;
end foreach;
foreach
select * into ret from table(filter) order by 1
return ret with resume;
end foreach;

end function;

create function getwidoutput (lint)
returning int;
define out collection;
define filter set(int not null);
define ret int;

define is char;

foreach
select output into out from andgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)
select 1soutput into is from wired where wid =ret;
if'1s ='0' then insert into table(filter) values(ret);
end if}
end foreach;
end foreach;

foreach
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select output into out from orgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)
select isoutput into is from wired where wid =ret;
if is ='0' then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select output into out from notgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)
select isoutput into is from wired where wid = ret;
1f 1s ='0' then insert into table(filter) values(ret);
end if}
end foreach;
end foreach;
foreach
select output into out from nandgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)
select 1soutput into is from wired where wid =ret;
1f1s ='0" then nsert into table(filter) va]ues(f,et);
end if;
end foreach;
end foreach;
foreach
select output into out from norgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)

select isoutput into is from wired where wid =ret;
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if is ='0' then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select output into out from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)
select isoutput into is from wired where wid =ret;
if is ='0' then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select output into out from xnorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(out)
select 1soutput into 1s from wired where wid =ret;
ifis ='0" then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select * into ret from table(filter)
return ret with resume;
end foreach;

end function;

create function getwidinput (1 int)
returning int;

define inp collection;
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define filter set(int not null);
define ret int;

define is char;

foreach
select input into inp from andgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
select isoutput into is from wired where wid =ret;
if'is = 'T' then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select input into inp from orgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
select isoutput into is from wired where wid =ret;
ifis = T' then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select input into inp from notgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
select isoutput into is from wired where wid =ret;
ifis =T then insert into table(filter) values(ret);
end if;
end foreach;

end foreach;
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foreach
select input into inp from nandgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
select isoutput into is from wired where wid =ret;
if is =T then insert into table(filter) values(ret);
end if}
end foreach;
end foreach;
foreach
select input into inp from norgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
select isoutput into is from wired where wid =ret;
if 1s="T" then insert into table(filter) values(ret);
end 1f;
end foreach;
end foreach;
foreach
select input into inp from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
select 1soutput into is from wired where wid =ret;
if1s ="T" then insert into table(filter) values(ret);
end 1f;
end foreach;
end foreach; |
foreach
select input into inp from xnorgate where gid in (select gid from layout where lid =1)
foreach

select * into ret from table(inp)



select isoutput into 1s from wired where wid = ret;
if is = 'T' then insert into table(filter) values(ret);
end if;
end foreach;
end foreach;
foreach
select * into ret from table(filter)
return ret with resume;
end foreach;

end function;
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create function getwidorder (number int,l int)
returning int;
define ret int;

define 1 int;

leti=0;
foreach
execute function getwid(l) into ret
leti1=1+1;
if 1 = number then return ret;
end if;
end foreach;

end function;

create function getwidvalue (number int,] int)
returning char;
define ret int;

define retl char;

execute function getwidorder(number,l) into ret;
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select value into retl from wired where wid = ret;
retumn retl;

end function;

create function initlayout (number int,] int)
returning int;
define ret int;

define 1 int;

select max(gid) into ret from layout;
if ret is null then let ret = 0;
end if;
fori=1 to number
insert into layout values(ret+i,null,null,1);
end for;

end function;

create function initvalue (1 int)
returning int;
define inp list(int not null);

define ret int;

foreach
select input into inp from andgate where gid in (select gid from layout where lid =1)
foreach '
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach

select input into inp from orgate where gid in (select gid from layout where lid =1)
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foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select input into inp from notgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select input into inp from nandgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select input into inp from norgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select input into inp from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)

update wired set value = null where wid =ret;
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end foreach;
end foreach;
foreach
select input into inp from xnorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select output into inp from andgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid = ret;
end foreach;
end foreach;
foreach
select output into inp from orgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select output into inp from notgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;

foreach
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select output into inp from nandgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select output into inp from norgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select output into inp from xorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;
foreach
select output into inp from xnorgate where gid in (select gid from layout where lid =1)
foreach
select * into ret from table(inp)
update wired set value = null where wid =ret;
end foreach;
end foreach;

end function;

create function initwired (number int)

returning int;
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define ret int;

define 1 int;

select max(wid) into ret from wired;
ifret is null then let ret = 1000;
end if}
fori=1 to number
insert into wired values(ret+i,null,null,null);
end for;

end function;

create function insertgate (number int,posx int,posy int,type char(10),listinput char(100),listoutput char(100),1

int)
returning int;
define ret int;
execute function getgidorder(number,l) into ret;
update layout set (pos_x,pos_y) = (posx,posy) where gid =ret;
if type = 'and' then insert into andgate values(ret,"Histinput+","Histoutput+");
elif type = 'or' then insert into orgate values(ret,"+Histinput+","+Histoutput+");
elif type = 'not' then insert into notgate values(ret,listinput listoutput);
elif type = 'nand’ then insert into nandgate values(ret,listinput,listoutput);
elif type = 'nor' then insert into norgate values(ret,"+istinput+" listoutput);
elif type = 'xor' then insert into xorgate values(ret,listinput,listoutput);
elif type = 'xnor' then insert into xnorgate values(ret,listinput,listoutput);
end if;
end function;

create function insertvalue (number int,val char,! int)
returning int;

define ret int;
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execute function getwidorder(number,l)into ret;
update wired set value = val where wid =ret;

end function;

create function loadgate(l int)
returning char(4),int,int;
define ret int;
define retl int;

define ret2 int;

foreach
select gid into ret from layout where lid =1 order by gid
select gid into retl from andgate where gid =ret;
ifretl is not null then

select cardinality(input),cardinality(output) into retl,ret2 from andgate where gid =

ret;
return 'and',ret1,ret2 with resume;
else
select gid into ret] from orgate where gid =ret;
it ret] is not null then
select cardinality(input),cardinality(output) into retl ret2 from orgate where
gid =ret;

return 'or';retl,ret2 with resume;
else
select gid into retl from notgate where gid =ret;
if retl is not null then
select cardinality(input),cardinality(output) into retl,ret2 from
notgate where gid =ret;
return ‘not’ret1,ret2 with resume;

else
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select gid into retl from nandgate where gid =ret;
if retl is not null then
select cardinality(input),cardinality(output) into retl,ret2
from nandgate where gid =ret;
return 'nand',retl,ret2 with resume;
else
select gid into ret1 from norgate where gid = ret;
if retl is not null then
select cardinality(input),cardinality(output) into
ret1,ret2 from norgate where gid =ret;
return ‘nor’,retl,ret2 with resume;
else
select gid into retl from xorgate where gid =ret;
1fret1 is not null then
select cardinality(input),cardinality(output) into
retl,ret2 from xorgate where gid = ret;
return 'xor',retl,ret2 with resﬁme;
else
select cardinality(input),cardinality(output) into
ret1,ret2 from xnorgate where gid =ret;
return 'xnor’,ret],ret2 with resume;
end 1f}
end if;
end 1f;
end 1f}
end 1f;
end 1f;
end foreach;

end function;




create function loadgatelist (number int,! int)
returning int;
define ret int;
define retl collection;

define ret2 int;

execute function getwidorder(number,l) into ret;
select gid into retl from wired where wid =ret;
foreach
select * into ret2 from table(ret1)
execute function getordergid(ret2,l) into ret2;
return ret2 with resume;
end foreach;

end function;
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create function loadinput (number int,] int)
returning int;
define ret int;
define retl int;

define ret2 collection;

execute function getgidorder(number,l) into ret;
select gid nto retl from andgate where gid = ret;
ifret! is not null then
select input into ret2 from andgate where gid =ret;
foreach
select * into ret1 from table(ret2)
execute function getorderwid(retl,l) into retl;
return retl with resume;

end foreach;
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select gid into ret] from orgate where gid =ret;
if retl is not null then
select input into ret2 from orgate where gid =ret;
foreach
select * into retl from table(ret2)
execute function getorderwid(retl,1) into retl;
return retl with resume;
end foreach;
else
select gid into retl from notgate where gid =ret;
if ret1 1s not null then
select input into ret2 from notgate where gid = ret;
foreach
select * into ret] from table(ret2)
execute function getorderwid(ret1,!) into retl;
return ret] with resume;
end foreach;
else
select gid into ret! from nandgate where gid = ret;
if retl 1s not null then
select input into ret2 from nandgate where gid = ret;
foreach
select * into ret1 from table(ret2)
execute finction getorderwid(ret1,!) into ret1;
return retl with resume;
end foreach;
else
select gid into ret] from norgate where gid =ret;
if ret1 1s not null then
select input into ret2 from norgate where gid = ret;

foreach
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select * into retl from table(ret2)
execute function getorderwid(retl,l) into ret1;
return ret1 with resume;
end foreach;
else
select gid into ret1 from xorgate where gid =ret;
if ret1 is not null then
select input into ret2 from xorgate where gid =
ret;
foreach
select * into retl from table(ret2)
execute function getorderwid(retl,1) into
retl;
return retl with resume;
end foreach;
else
select input into ret2 from xnorgate where gid =
ret;
foreach
select * into ret] from table(ret2)
execute function getorderwid(ret1,l) into
retl;
retumn ret]l with resume;
end foreach;
end 1f;
end if;
end 1f;
end if}
end if;
end 1f}

end function;
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create function loadoutput(number int,] int)
returning int;
define ret int;
define retl int;

define ret2 collection;

execute function getgidorder(number,]) into ret;
select gid into ret] from andgate where gid =ret;
ifretl is not null then
select output into ret2 from andgate where gid = ret;
foreach
select * into ret] from table(ret2)
execute function getorderwid(retl,l) into retl;
retumn ret]l with resume;
end foreach;
else
select gid into retl from orgate where gid = ret;
if ret] 1s not null then
select output into ret2 from orgate where gid =ret;
foreach
select * into retl from table(ret2)
execute function getorderwid(retl,l) into retl;
retum ret] with resume;
end foreach;
else
select gid into ret] from notgate where gid =ret;
if retl is not null then
select output into ret2 from notgate where gid =ret;
foreach

select * into retl from table(ret2)
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execute function getorderwid(retl,]) into retl;
return ret] with resume;
end foreach;
else
select gid into retl from nandgate where gid =ret;
if retl is not null then
select output into ret2 from nandgate where gid = ret;
foreach
select * into retl from table(ret?)
execute function getorderwid(retl,]l) into retl;
return ret] with resume;
end foreach;
else
select gid into retl from norgate where gid = ret;
if ret1 is not null then
select output into ret2 from norgate where gid = ret;
foreach
select * into retl from table(ret2)
execute function getorderwid(ret1,1) into ret1;
return retl with resume;

end foreach;

select gidinto retl from xorgate where gid = ret;
if retl 1s not null then
select output into ret2 from xorgate where gid =
ret;
foreach
select * into retl from table(ret2)
execute function getorderwid(retl,]) into
retl;

return ret1 with resume;



179

end foreach;

else
select output into ret2 from xnorgate where gid =
ret;
foreach
select * into ret] from table(ret2)
execute function getorderwid(ret1,1) into
retl;
return ret1 with resume;
end foreach;
end if;

end if;
end if}
end 1if;
end if;
end 1f}

end function;

create function loadpos(l int)
returning int,int;
define ret int;
define retl int;

define ret2 int;

foreach
select gid,pos_x,pos_y into ret,retl,ret2 from layout where lid =1 order by gid
return retl,ret2 with resume;

end foreach;

end function;

create function loadwired (1 int)



180

returning char,int;
define ret int;
define retl char;

define ret2 int;

foreach
execute function getwid(l) into ret
select isoutput,cardinality(gid) into ret1,ret2 from wired where wid = ret;
return ret1,ret2 with resume;

end foreach;

end function;

Visual Basic Module

Attribute VB_Name = "Modulel"

Option Base 1

Public Type gate
gateType As String
posx As Integer
posy As Integer
inputlist(1 To 10) As Integer
nlnput As Integer
outputlist(1 To 10) As Integer
nOutput As Integer
linkLayout As Integer

End Type

Public Type Wired

gatelist(l To 10) As Integer
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ngate As Integer
wiredtype As String

End Type

Public Type group
name As Integer
number As Integer

End Type

Public gates() As gate

Public wireds() As Wired

Public oEngine As ddoEngine

Public oDatagroup As ddoDataGroup
Public gateCount As Integer

Public wiredCount As Integer

Public lineCount As Integer

Public pid As String

Public lid As Integer

Public Sub initConnect()

Set oEngine = CreateObject("DataDirector.Engine")

Set oDatagroup = oEngine.CurrentProject.CreateDataGroup("proj_layout", "gategroup”,
"E\informix\sgl\gatemodel.mlt")

oDatagroup.AutoCommit = True

non

oDatagroup.Logon "informix", "informix"
End Sub

Public Sub disconnect()

oDatagroup.Logoff



Set oDatagroup = Nothing
Set oEngine = Nothing
End Sub

Public Sub saveModel()
Dim olnitlayout As ddoTable
Dim oGetwid As ddoTable
Dim oGetlid As ddoTable
Dim olInsertlid As ddoTable
Dim1i As Integer
Dimj As Integer
Dim inlist As String
Dim outlist As String

Dimtemp As Integer

savelnOutSystem
Fori1=1 To wiredCount
If wireds(i).wiredtype = "" Then
wireds(i).wiredtype = "N"
End If
Next1
Set oGetlid = oDatagroup.CreateVirtual Table
0Getlid.QueryCommand = "select lid,newcomp from proj_layout where pid =" +pid + "
0Getlid. ExecuteCommand QUERY_CMD
If oGetlid.TotalRecordCount = 0 Then
oGetlid.QueryCommand = "select max(lid) from proj_layout”
oGetlid.ExecuteCommand QUERY_CMD
If 0Getlid.Columns(1) = "" Then
lid=1
Else
lid = oGetlid.Columns(1).Value + 1
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End If
Set oInsertlid = oDatagroup.CreateVirtual Table
olnsertlid.InsertCommand = "insert into proj_layout values(" +pid +",2,'N)"
oInsertlid.SetParam INSERT_CMD, 1, lid
olnsertlid. ExecuteCommand INSERT_CMD
oDatagroup.DeleteVirtual Table (oInsertlid.name)
Else
lid = oGetlid.Columns(1).Value
If 0Getlid.Columns(2). Value ="Y" Then
MsgBox "can't save as exist new component”
oDatagroup.DeleteVirtual Table (0Getlid.name)
Set 0Getlid = Nothing
Exit Sub
End If
End If
oDatagroup.DeleteVirtual Table (oGetlid.name)
Set 0Getlid = Nothing
Set 0Getlid = oDatagroup.CreateVirtual Table
oGetlid.QueryCommand = "{call clearlayout(?)}"
oGetlid.SetParam QUERY CMD, 1, lid
0Getlid.ExecuteCommand QUERY_CMD
oDatagroup.DeleteVirtual Table (0Getlid.name)
Set 0Getlid = Nothing
Set olnsertlid = Nothing
Set olnitlayout = oDatagroup.CreateVirtual Table
oInitlayout.QueryCommand = "{call initlayout(?,7)}"
olnitlayout.SetParam QUERY_CMD, 1, gateCount
olnitlayout.SetParam QUERY_CMD, 2, lid
olnitlayout.ExecuteCommand QUERY_CMD
olnitlayout.QueryCommand = "{call initwired(?)}"

olnitlayout.SetParam QUERY_CMD, 1, wiredCount



olnitlayout.ExecuteCommand QUERY_CMD
oDatagroup.DeleteVirtual Table (oInitlayout.name)

Set oInitlayout = Nothing

oDatagroup.Logoff

oDatagroup.Logon

Set 0Getwid = oDatagroup.CreateVirtual Table
oGetwid.QueryCommand = "{call getnewwid(?)}"

Set olnitlayout = oDatagroup.CreateVirtual Table
olnitlayout.QueryCommand = "{call getgidorder(?,7)}"
olnitlayout.SetParam QUERY CMD, 2, lid

oInitlayout.UpdateCommand = "update layout set(pos_x,pos_y) = (?2,?) where gid = 7"

Fori=1 To gateCount
olnitlayout.SetParam QUERY CMD, 1,1
olnitlayout.SetParam UPDATE CMD, 1, gates(i).posx
olnitlayout.SetParam UPDATE _CMD, 2, gates(i).posy
olnitlayout.ExecuteCommand QUERY_CMD

olnitlayout.SetParam UPDATE CMD, 3, olnitlayout.Columns(1).Value

olnitlayout.ExecuteCommand UPDATE_CMD
If gates(i).nlnput = 0 Then

inlist = "null"
Else

inlist = "list{"

Forj =1 To gates(1).nlnput
0Getwid.SetParam QUERY CMD, 1, gates(i).inputlist(j)
0Getwid.ExecuteCommand QUERY CMD
inlist = inlist + CStr(oGetwid.Columns(1))
If j < gates(i).nInput Then

inlist = inlist +","
End If
Next j

inlist = inlist +"}"
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End If
If gates(i).nOutput = 0 Then
outlist = "null"
Else
outlist = "Mist{"
Forj =1 To gates(i).nOutput
0Getwid.SetParam QUERY CMD, 1, gates(i).outputlist(j)
oGetwid.ExecuteCommand QUERY_CMD
outlist = outlist + CStr{oGetwid.Columns(1))
If j < gates(i).nOutput Then
outlist = outlist +","
End If
Next j
outlist = outlist + "}"
End If
If gates(i).gateType < "new" Then
olnitlayout.InsertCommand = "insert into " -+ gates(i).gateType + "gate values(?." + inlist + "," + outlist +
"y
olInitlayout.SetParam INSERT CMD, 1, olnitlayout.Columns(1).Value
oInitlayout.ExecuteCommand INSERT CMD
Else
olnitlayout.InsertCommand = "insert into " + gates(i).gateType + "gate values(?,” + inlist +"," + outlist +
"oy
olInitlayout.SetParam INSERT_CMD, 1, oInitlayout.Columns(1).Value
olInitlayout.SetParam INSERT CMD, 2, gates(i).linkLayout
oInitlayout.ExecuteCommand INSERT_CMD
End If
Next 1
oDatagroup.DeleteVirtual Table (0Getwid.name)
Set oGetwid = Nothing

Set 0Getwid = oDatagroup.CreateVirtual Table



186

oGetwid.QueryCommand = "{call getwidorder(?,2)}"
oGetwid.SetParam QUERY CMD, 2, lid
For 1= 1 To wiredCount

If wireds(i).ngate = 0 Then

inlist = "null"
Else
inlist = "list{"

For j = 1 To wireds(i).ngate
oInitlaydut.SetParam QUERY_CMD, 1, wireds(i).gatelist(j)
olnitlayout. ExecuteCommand QUERY CMD
inlist = inlist + CStr(oInitlayout.Columns(1))
If j < wireds(1).ngate Then
inlist = inlist +","
End If
Next j
inlist = inlist + "}"
End If
oInitlayout.UpdateCommand = "update wired set (gid,isoutput)= (" + inlist + ",?) where wid = 7"
0Getwid.SetParam QUERY CMD, 1,1
0Getwid.ExecuteCommand QUERY_CMD
olnitlayout.SetParam UPDATE CMD, 1, wireds(i).wiredtype
temp = 0Getwid.Columns(1)
oInitlayout.SetParam UPDATE_CMD, 2, temp
oInitlayout.ExecuteCommand UPDATE_CMD
Next1i

End Sub

Public Sub loadModel()
Dim oLoadLayout As ddoTable
Dim oLoadGate As ddoTable
Dim oLoadinput As ddoTable



Dim oLoadoutput As ddoTable
Dim oLoadLink As ddoTable
Dim1 As Integer

Dimj As Integer

Set oLoadLayout = oDatagroup.CreateVirtual Table
oLoadLayout.QueryCommand = "{call getnumbergate(?)}"
oLoadLayout.SetParam QUERY _CMD, 1, lid
oLoadLayout.ExecuteCommand QUERY CMD
gateCount = oLoadLayout.Columns(1).Value
oDatagroup.DeleteVirtual Table (oLoadLayout.name)
Set oLoadLayout = Nothing

Set oLoadLayout = oDatagroup.CreateVirtual Table
oLoadLayout.QueryCommand = "{call getnumberwired(?)}"
oLoadLayout.SetParam QUERY CMD, 1, lid
oLoadLayout.ExecuteCommand QUERY_ CMD
wiredCount = oLoadLayout.Columns(1).Value
oDatagroup.DeleteVirtual Table (oLoadLayout.name)
Set oLoadLayout = Nothing

ReDim gates(gateCount + 10)

ReDim wireds(wiredCount + 10)

Set oLoadLayout = oDatagroup.CreateVirtual Table
oLoadLayout.QueryCommand = "{call loadpos(?)}"
oLoadLayout.SetParam QUERY CMD, 1, lid
oLoadLayout.ExecuteCommand QUERY_CMD
oLoadLayout.FirstRecord

Set oLoadGate = oDatagroup.CreateVirtualTable
oLoadGate.QueryCommand = "{call loadgate(?)}"
oLoadGate.SetParam QUERY CMD, 1, lid
oLoadGate.ExecuteCommand QUERY_CMD
oLoadGate.FirstRecord

187



Set oLoadinput = oDatagroup.CreateVirtual Table
oLoadinput.QueryCommand = "{call loadinput(?,7)}"
oLoadinput.SetParam QUERY CMD, 2, lid
Set oLoadoutput = oDatagroup.CreateVirtual Table
oLoadoutput.QueryCommand = "{call loadoutput(?,?)}"
oLoadoutput.SetParam QUERY CMD, 2, lid
Fori=1 To gateCount
gates(i).posx = oLoadLayout.Columns(1).Value
gates(i).posy = oLoadLayout.Columns(2).Value

gates(i).gate Type = Trim(oLoadGate.Columns(1).Value)

gates(i).nInput = oLoadGate.Columns(2).Value
gates(i).nOutput = oLoadGate.Columns(3).Value
If gates(i).gateType = "new" Then

Set oLoadLink = oDatagroup.CreateVirtual Table

oLoadLink.QueryCommand = "{call loadlink(?,7)} "

oLoadLink.SetParam QUERY CMD, 1,1
oLoadLink.SetParam QUERY CMD, 2, lid
oLoadLink.ExecuteCommand QUERY CMD
gates(i).linkLayout = oLoadLink.Columns(1).Value
oDatagroup.DeleteVirtual Table (oLoadLink .name)
Set oLoadLink = Nothing

End If

oLoadinput.SetParam QUERY CMD, 1,1

oLoadinput.ExecuteCommand QUERY_CMD

oLoadinput.FirstRecord

Forj =1 To gates(1).nInput

gates(i).inputlist(j) = oLoadinput.Columns(1).Value

oLoadinput.NextRecord
Next )
oLoadoutput.SetParam QUERY CMD, 1,1
oLoadoutput. ExecuteCommand QUERY CMD
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oLoadoutput.FirstRecord
Forj =1 To gates(i).nOutput
gates(i).outputlist(j) = oLoadoutput.Columns(1).Value
oLoadoutput.NextRecord

Next j

oLoadLayout.NextRecord

oLoadGate.NextRecord
Next 1
oDatagroup.DeleteVirtual Table (oLoadLayout.name)
Set oLoadLayout = Nothing
oDatagroup.DeleteVirtual Table (0LoadGate.name)
Set oLoadGate = Nothing
oDatagroup.DeleteVirtual Table {oLoadinput.name)
Set oLoadinput = Nothing
oDatagroup.Delete Virtual Table (oLoadoutput.name)
Set oLoadoutput = Nothing
Set oLoadGate = oDatagroup.CreateVirtual Table
oLoadGate.QueryCommand = "{call loadwired(?)}"
oLoadGate.SetParam QUERY _CMD, 1, lid
oLoadGate.ExecuteCommand QUERY_ CMD
oLoadGate.FirstRecord
Set oLoadinput = oDatagroup.CreateVirtual Table
oLoadinput.QueryCommand = "{call loadgatelist(?,7)}"
oLoadinput.SetParam QUERY CMD, 2, lid
For 1 =1 To wiredCount

wireds(i).wiredtype = oLoadGate.Columns(1).Value

wireds(i).ngate = oLoadGate.Columns(2).Value

oLoadinput.SetParam QUERY_CMD, 1,1

oLoadinput.ExecuteCommand QUERY _CMD

oLoadinput.FirstRecord

Forj =1 To wireds(i).ngate



wireds(i).gatelist(j) = oLoadinput.Columns(1).Value
oLoadinput.NextRecord
Next j
oLoadGate.NextRecord
Next1
oDatagroup.DeleteVirtual Table (oLoadGate.name)
Set oLoadGate = Nothing
oDatagroup.DeleteVirtual Table (oLoadinput.name)
Set oLoadinput = Nothing
End Sub

Public Sub saveInOutSystem()

Dim1, j As Integer

Fori=1 To gateCount
Forj =1 To gates(i).nlnput
If gates().inputlist(j) = 0 Then
wiredCount = wiredCount + 1
If UBound(wireds) < wiredCount Then
ReDim Preserve wireds(wiredCount + 10)
End If
gates(1).inputlist(j) = wiredCount
wireds(wiredCount).gatelist(1) =1
wireds(wiredCount).ngate =]
wireds(wiredCount).wiredtype = "I"
EndIf
Next j
Next1i
Fori=1 To gateCount
For j =1 To gates(1).nOutput
If gates(i).outputlist(j) = 0 Then
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wiredCount = wiredCount + 1
If UBound(wireds) < wiredCount Then
ReDim Preserve wireds(wiredCount + 10)
End If
gates(i).outputlist(j) = wiredCount
wireds(wiredCount).gatelist(1) =1
wireds(wiredCount).ngate = 1
wireds(wiredCount).wiredtype = "O"
End If
Next j
Next 1

End Sub

Public Sub checkModel()
Dim oCheckInput As ddoTable
Dim oCheckLoop As ddoTable

Set oChecklInput = oDatagroup.CreateVirtual Table
0CheckInput.QueryCornrnaﬁd ="{call checkinput(" + CStr(lid) +")}"
oCheckInput.ExecuteCommand QUERY_CMD
If CStr(oCheckInput.Columns(1).Value) = "Y" Then
Set oCheckLoop = oDatagroup.CreateVirtual Table
oCheckLoop.QueryCommand = "{call checkloop(" + CStr(lid) + ")}"
oCheckLoop.ExecuteCommand QUERY_CMD
If CStr(oCheckLoop.Columns(1).Value) = "Y" Then
MDL.resultCheck =0
Else
MDlI.resultCheck = 1
End If
oDatagroup.DeleteVirtual Table (0CheckLoop.name)
Set oCheckLoop = Nothing
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Else
MDLresultCheck =2
End If
oDatagroup.DeleteVirtual Table (oCheckInput.name)
Set oCheckInput = Nothing
End Sub
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