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Abstract

Datahase system is highly required {for the management of the
large organization dealing with a great number of data. Database
system enables the organization to store and utilize dala
syslematically and efficiently. The most imporiant part. of a database
system is the dalabase panagement system (DBMS). It is the computer
software thal. renders the users all facilities concerning the data
operations such as the updating, the insertion, the deletion and the
retrieval of data.

This thesis aims at developing an instructional relalional
algebra operat.ion which are data manipulation language of a relational
database management system. All operations are divided into two
groﬁps. The first group is_the conventional set operations which
consist of the intersection, the union, the difference and the cross
product.. The second group is the special operalions operating on
atitriluteis) of relation(s). IL consists of the selecltion, +Lhe
projection, the joining and the dividing.

A1l programs have been developed successfully in € language on

the ULTRIX-22 operal.ing system of VAX-11/785.
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1.5.1 Data Definition Language - DDL

) o4 o o oo ) b . | ° "
ﬁﬂ’daﬂﬁ-‘f'ﬂ']ﬂ"l‘raﬂ I.ﬂurluﬁ'mﬁﬂidauu qBﬁﬂﬂ?lﬂﬂﬁﬂﬂmTﬂ‘i\ia'T"Nﬁ"]ﬂ
o & ’ ) o
A tﬁﬂﬂmﬂm'lﬂ uaﬂﬁ']qﬂamﬁ"‘i | ﬂﬂ\!ﬁ'ﬂl‘lﬂﬁﬂu DDL.\ %ﬂmﬁ’mﬁm&an

o e ' - o o e <
Uifiwn  Seinanamnii litutiaganauionisa i lugwliagn af 1-7

“r " ‘J [ r ; -
W&asiIngnray DDL nqﬁnnisnnﬂaﬂﬁsgﬁuﬁagaéa 1nores Fetthiseunianng

) <) adey o 1 ﬁ1 wt Y
ﬂmﬂﬁﬂaigﬂmﬁé\inNﬂ'quﬂzﬂuﬂﬂﬁﬂ\?ﬂﬂ%‘]aL lulm'ilﬂﬁ’u

CREATE BALE ( Si TEXT(5), SNAME = TEXT(20),

STATUS

1

Iz, CITY = TEXT(15) )

WgIn ¢ TEXT(n) yhunnatwumindneee attribute aeiih
< o e ¢
ﬁagantﬁu&aﬂnvﬁnuqm n o

< R o 23 w
12 ihuliayadi that and o finming 2 i
gﬂﬁ 1-7 éansine DDL Tusriudantagnedioyn INGRES

P o ) y 1af
w3 1-7 Lﬂunﬁiﬁwnum1ﬁisuuﬂmn113ﬁuﬁa§aﬁ71ﬁ?Laﬁﬂﬂwwnﬁa
sALE Tasselsenay hiliansaas feedn attribute 18 Sk ﬁdﬂﬁagatﬁuﬁa
Snussna i 5 findnwy attribute 38 “SNAME" ﬁﬁﬂﬁagatﬁuﬁaﬁnni

1 Y . e deap v vy
aa it 20 §adnes attribute 39 "STATUS" Lﬁuﬁagaﬂwuausﬁnnﬁnﬂ1u

\fiu 2 uin uar attribute o vcrry fendhingmimnebiiiu 15 Falner



- 12 -

1.6.2 pata Manipulation Language - DML
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- ! ﬁ‘l dat «

\I1ReL78n R 97t relation miond(degree)n D, Tmz_m J = 1,...,0

tfandnih Taumonainy wae Fiafu R uar 4, (Jandnihe attribute value

1y D, lag® i = 1,...,n

#1 n =1 aw1¥and9 R 1$he unary Fiaify
n =2 widsnan R i binary Fiatlu
n = 3 w130 R 14 ternary Fiaiiy

ny 3 awiTenan R il n-ary Fiadu

. 1 «f < - ’
fInK9 2.1 mngﬂn 1-5 L TIRWNTONRE L B tuple 1897 L adi Sale(SH, SNAME,

5

' [YI vo o
STATUS, CITY) ‘lnag‘lugﬁununaq set (&l da
Sale = {(S1,Smith, 20,London), ($2, Jones, 10,Paris),
(S3,Blake, 30,Paris), (S4, Clark, 20,London),

&@

(S5, Adams, 30, Athens) }
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Gonted 2.2 Bawne i A, B 1 BucdnfeilaunBnéieil

A= {a,a,} UR B = b ,b,,b,}
§aine cross product ©8Y A Uaz B @@
A®B={(a,b),(a,b),(a,b),(a,,b),(a,b,),(a,b)}
deas o X
parhn 1 R 1 Shagnmiandiel
R = {(a,,b)),(a,,b)}
19131891 R & A®B
oy o . Y - < 3
shida r 1 fuFiatu (relation) vilNTMILEN A WazLTn B

4 v o -
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l—’ Sale St | SNAME | STATUS CITY

o .
gnm 1 Si | Smith 20 London
82 | Jones 10 Paris
53 | Blake 30 Paris > dni 3

S4 | Clark 20 London

o 85 | Adasms 30 Athens J

31!‘7"1 2-1 % taﬁ’u‘lwgﬁm'mﬂ
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1. ﬁﬂz_ga'lmmaa%taﬁ"ms'lﬁﬁ tuple "EAfuLas r-m'ﬂnﬂ‘mﬁuumﬂaum'lﬁwﬂ
gwTon v key o i fhiunmoy tuple Awiuidonudalineieioar key 1
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3. attribute ‘hwdariafiu sy uasinng Foeddurangon liinewiatha
Yaln9n
4. attribute-value avdiseithinTaa (atomic value)

a
2.1 Bl ety

fmm fwue 1 m-tuple r=(r,,...,r,) War n-tuple s=(s,...,8)

concatenation ®ay r fus (rs) fa (min)-tuple ?ﬁgﬂﬁﬁﬁﬁﬂT@s

G- TR ¢ NS (VY PRI -3

fiandv

a4
i r = (1,2,%x) Ua¥ s = (a,2,8) ONiflL r s = (1,2,%,8,Z,3)

fsw W R 1 neary Fiaifu, r ot tuple wilemay R uae D,,...,D )
1ihelatammas R St
i. rfD,1 3wywngiean attribute $7M 1 was tuple r
2. i1Ac ®,...,D ) uf
() rfAd @n tuple u r %@ﬂiunﬂuﬁQﬂdﬂnaqﬁagamﬂuﬁwﬁnTm1uu

Liern. A

(1) R(A) = { rfAld }

Hangay -
#1r = (8,2, 1i tuple vilelu R 1ilo D = D, )

wae i1 A = {D,D )
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(M rtAl = (a,)

(1 R(OD,D,,D) = a 2 f
b 1 g _
¢ 3 f
d 3 g
R(D,) =& R(D,,D,) =f 2
!
b g 1
c f 3
d g 3

e W Tx,y) 18 binary Siath, 17ndunnmulinage set)was x Aell T

A tag

gT(x) = {y:(¥, ¥y} € T}

#71n879
i R(D,,D,) = {(1,a),(1,b), (2,0, (1,d)}

) _
fdiiu g, (D,=1)={a,b,d} , g (D =2)={c} , g,(D,=3)={}

faw W R 1S n-ary Tiatu o,...,0) tihTaiuumas R, A=00_,...,
— i n X b §

k <= n) Gt

10 E = {Dl,ocl,Dn} - A

b))

k
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2. 81 v 1ih tuple #849 R uls

g, (r[ATY = {s:s € R(A) A (r[A],s) € R(A""A)}

thadne  dwsali R @2 RD,,D,,D,,D,,D,)

1 a x f 2
2 a y g 3
1 b x £ 2

2 ¢ y b 3

n

Wag A = {D,D,,D,) $ivime & = d_,D), Wr= (1,a,x,f,2

i

twieaeil rAl = (x,a,f) , vLAT = (1,2) uaw

g, (r[A1) = g,0(1,2)) = {(x,8,f), (x,b,{)}

fonm  1fnEpe attribute Ftadfy A nar B awiFundn i ldcompatible) B1 A

187

4 1 s 'o ) e es 3 <f (Y]
uas B ilnna(degree) i uas ﬁTmLuuﬁmmmqﬂnuanuﬁﬂ'magaﬁmmenu

0 W < ooy I YR
2.2 dgwnFaulfiBnriauauniidenn St

q w ar 1 o o ey o s N : P o 1
aiuiiagerasindlfimnoaT dedse 1T afulusi e-2 L dioas i
= o9

s g wmiiayai 1

1

PRODUCT (CODE, COST, PRICE) PRODUCT1 (CODE)
A 5 8 A
B 4 4 | B _
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BUYER (NAME, ITEM)

BUYER1 (NAME, ITEM)

SMITH A JUDY C
JONES B ROBERT A
ADAMS A SMITH A
SMITH B JACK B
JONES A ADAMS A

‘ SMITH C

!

32741_2_-2_ it viinyann Lttt
2.2.1 Intersection
rouas

<y <y , ‘J )
faw W R war s i n-ary Safid s,

s il tuple 589 R uae S @mand, intersection (umiag

o ¢ o - o -
Husinud 0 wae R Au 8 @venaadwun (i

RNsS={:terR AL ESD]

o & i . . < v 5
pagunannyd intersection 'iz‘i&‘}"hﬁm’;]”u R las 8 ‘Q‘dulﬁ)% LAY

: ' e o . ")
YsiFeilanT L iivfnasey R win S wianhe attribute ﬁqmﬁmms

fugad R uay S o

finnd _

.y
mngﬂn 2-2  BUYER

wae BUYER1 1ihd s inde 8
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waRwEaIAN1S Intersection way BUYER fu BUYERL fp $1a¥i RESULT

Fasiadieen LAl

BUYER N BUYER1 = RESULT (NAME, ITEM)

woMITH A

ADAMS A

~ 2.2.2 Union

L o .
o W R wag 5 (fh neary Fiathd oFaell, o uas

< Y . . o £
s it tuple ma9 R win S mwd iy, union wmdosiivineg U )

3
or &

#89 R i 8 @05a0 e 16 G

RUS=4{it ERVt E S}
ar & ) . it v o 18
HARUTRINANT  union TEWINNI LA R uas S as 1631 adh lnitl

1 o A b & . as s
An3LAUANSEAN R wia S wiauiy attribute qmtﬁa?ﬂunuﬁaq R

LaE S Hos

finn8ng
ﬁ; w £ . Y
nzfl 2-2  wafufeInn Union a9 BUYER fiu BUYERL An

y ! 3 ) (%) L i
F1aff RESULT Festanins ikt
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BUYER U BUYER1 = RESULT (NAME, ITEM)

SMITH A
JONES B
ADAMS A
SMITH B
JONES A
SMITH c
JuDY C
-ROBERT = A
JACK B

2.2.3 pifference
-, 5 ﬁ o oA e \‘lv .
faw W R uaz s il n-ary ILanvun tanuw(comatible), r uaz

s ifu tuple 989 R uaw S ow@ndy, difference ( Wi

22

i

or '3 es o
Fufinud - ) may R iy S CRNRELG RN R

-

)

R-8S={{:teRAt ¢8)

Y4 N y Y
wahuiannn1s  difference 4ewingdiafiu R uar S azl6diaie
'. ¥oaa 3 . ) a
Twmiteiand iifudndons R win S wiauhe attribute ﬂ;mﬁmme

fiusay R uaz S 6
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Haa879

| . | )
am3lil  2-2 wARMANT Difference a9 BUYER fiu BUYERL #a

SiafiL RESULT Gilaadaan whi

BUYER - BUYER1 = RESULT (NAME, ITEM)

JONES B
SMITH B
JONES A
SMITH C

2.2.4 Cross Product,

= ol ! ! o a '
U B R uae S 1ile m-ary J1afiuas n-ary Jiadfu eudady, v i

tuple #89 R, s L iha tuple 189 S, Cross product ( WY

[y 4 o s o
Hufoud @ ) wes R fu s awnaanun i Sl

R&S=1{r" s:treERASES}

or ( 1] t
HARUERINNTS cross product Feinedlaii R uae S A ladiai

1of el af 1 es of o o
Sl‘i’i?!%\ﬁmﬂ‘itﬂ’mﬁﬂﬂ‘iﬁﬂ\i R iRz S 994

fnH19

4 (> ~F
'a"mzﬂﬂ 2-2 r-saawﬁ'mﬂ Cross Product was BUYER fi PRODUCT fa

' 3 Ve 1 4/
Fiaifun RESULT Tianéenn il
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BUYER ® PRODUCT = RESULT (NAME, ITEM, CODE, COST, PRICE)
SMITH A A 5 8
JONES B A 5 8

ADAMS A A 5 8

SMITH B A 5 8
JONES A A 5 8
SMITH C A 5 8
SMITH A B 4 4
JONES B B 4 A

ADAMS A B 4 4

SMITH B B 4 4
JONES A B 4 4
SMITH  © B 4 4

SMITH A c 6 9
JONES B c 6 g
ADAMS A C 6 g
SMITH B C 6 9
JONES A C 6 9

SHITH C C 6 g

2.2.56 Selection

drwm Wi R i n-ary Fiatu, p = o,,...,0 3 1fulaimsnmes R,
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AE ®,...,0, v b, o€,

. . o ¥
selection %A R # W IR 1 Gl

RAG V) = {(rtr €ER A (A 6 V)

w £ o V y el
waRuian19in selection MFtaiu R v« T iatilmizedl tuple

1 Shidpsitonnediaifu R

fat
iﬁl'l w & . < o Y o1
NG 2-2 wahwgann Selection mavIia¥it PRODUCT TNilAn

PRICE < 8 @ Fiaih s1 Feildniein luld

PRODUCT (PRICE ¢ 8) = S1(CODE, COST, PRICE)
A 5 8
B 4 4
2.2.6 Projection

faqy W R 18 n-ary Fiafy, D,y...,0 ) tfuTaumiznmes R,

A (hifuignoas @,,...,D 3, projection wey R malHirn A

' | 23
funan e el

R(A) = { rfA) : r € R }
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o £ o . . o 1 '
BRI project.ion fdiai R aw 63 L afulvilsenauiog

P B . gedss 2L Y T
AN TAVLOREAAHANNENNTS (AN ATTHBNRUEAN L HOVAT S LAED)

finag

2.2.7

qqngﬂﬁ o_2 namann Projechion #aviiand BUYER A0d latgn

nov attribute {(NAME} @n %taifu P Feitandada it

BUYER (NAME) = P (NAME)

SMITH

JONES

ADAMS

Join

g U R i p-ary %Laﬁuﬁﬁ:{Di,...,Dm} yiheTasnen wae
v tuple R, S 18 n-ary Jiathi (B ,.. B} i
Tatsmudn  was s i tuple lus, A€ @,...,D ), B €
{E,,...,E} F9a nar B 1 laumfidwssianidonti eim

1

Join Tei1e B oy 8 meliitauls A 6 B e 0 € (,4,5,2,=,7) an

R(A 6 BYS = ((r"s)ir ER A s €S A (rTAl 6 sIBD}

fina

amgi 2-2 wafian Join 7wWite BUYER Uae  PRODUCT
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d [ 1 1 e f
a3l 1rmM = cosT @ Fiaiu J Feildngede il

BUYER (ITEM=CODE) PRODUCT = J (NAME ITEM CODE COST PRICE)

SMITH A A B 8

JONES B B 4 4
ADAMS A A B 8
SMITH B B 4 4
JONES A A 5 8

SMITH C c 6 9

2.2.8 Divide
figw W R i m-ary Fiathidil A=D_,...,0 ) thasman uae r
tfhe tuple was R uae 8 i k-ary Fiathiil B c A i

Tatsmirn uae s i tuple t0N SUuat A = A - B
R(A) + S(B) = { r[A]d: gn(r[EJ)=S }
Gianting

- - . . ) . 3 < 1
'-nngiﬁ{ 2-2  waluSanm Divide Tialfw BUYER &asdiatu

PRODUCT1 #adiatu D Feilddedsluf
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BUYER + PRODUCT1 = D (NAME)

SMITH

JONES

: -y X o wr
gwduTibunmnfidnns  di vide Todkmnbfinanihadil sediali R
ﬁu , . f’]‘i , .o . <
t§hs binary relation uar S tikt unary relstion Tl attribute %

T la s gnidaafdiy attribute wivle R
!
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3.4.1 Tﬂ‘iqﬁ%wﬁagaﬁ‘l#lumﬁ’mﬂﬂwnw

‘ Y ¥
QﬂﬂTﬁTﬂﬂ%ﬂ@ﬁﬂanugﬂﬁ 3-2  dmnoldsulessadeneuahanne ¢

!Jugﬂ

- TesustgLshaata s deida

- Tagea¥r9nay Tuple node

#define  TSIZE 256 /% Maximum length of tuple %/
/¥==- Tuple Catalog —-—-%/
struct tupl {

char TupBuf (TSIZE+11s /% Dals area #/

struct tupl *TupNext. 3 /% Pointer to next tuple node %/

typedef struct tupl TUPNODE; /% Tuple node for tuple linked list %/

- TateaT19na9 Attribute node

#def ine MAXATT 20 /% No., of attribute per relation %/

ftdef ine ANANME 15 /% Length of attribute’s name %/

struct attr {

char AttName[ANAME+11; /% Name of attribute #/

int ‘ AttDom; /¥ Domain type %/

int _ AttFstFos; /% 1st position in tuple %/
int’ AttlstPos; /% End position in tuple %/

int AttLngths /% Size of attribute #/
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char AttStatus; /% Type of attribute */

struct attr  *AttNext; /% Pointer to next

attribute node %/

L

typedef struct attr ATTNODE; /% Attribute node for

attribute linked list %/
;
dpns  Attstatus bilaseadre attr aeiatidulely 8 dr ewnne

Swedn dalafl

fidef ine PRIME 'p? /% Primary key %/
#def ine ALTERNATE TA? /% Alternate key %/
#def ine NON ’N? /% Non-key attrinute %/

- Ta9d¥19189 Binary search tree node

struct. tree {

char TréItem[TSIZE+1J; /% Key value ¥/
TUPNODE ¥TreTupPtr; 7 /% Point to tuple node */
:. §truct tree  #TreleftPir; /% Left pointer #/
| struct. tree ¥TreRghtPirs /*‘Right pointer %/
33
typedef struct tree TRENODE; /% Tree node for hinary

search tree %/
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- Taged¥19n09 Relation node

struct rel {

~char RelName[RNAME+11; /% Relation’s name %/

ATTNODE #RelAttPtr; /% Pointer to attribute linked list %/
TUPNODE #¥RelTupPtr; /% Pointer to tuple linkedlist %/
int RelNoAtis /% Number of attribute(s) %/

int RelNoTup; /% Number of tuple(s) %/

int RelTupLngths  /#% Tuple length %/

int RelKeySizes /% Size of primary key %/

char Reléreate[S]; /% Create date MM/DD/YY %/

char RelStatus; /% Type of relation %/

TRENODE *¥RelIndxPtr; /% Pointer to binary search tree %/
struct rel *RelNext; /% Pointer to next relation node %/

I

typedef struct rel  RELNODE; /% Relation node for list %/

' P < ' o Y

Armae RelsStatus wildamihilull 8 a1 anuniedwnega Seiae
#idef ine BASE 'n? /% Base relation %/
#def ine KEEP 'K’ /% Keep relation %/

tdef ine TEMP 7! /% Temporary relation */



- 74 -

3.4.2 AU

- pEveRn directory path damdimibiisyanaesen

#define RELPATH "/grad/g292403/DML/.Rel" /% Relation path %/

#define ATTPATH ‘“/grad/g292403/DML/.ALL" /% Attribute path %/

#define DATPATH "“/grad/g292403/DML/.Dat" /% Data path #/

o o o) 4 - % o
~ afisartiiiuLdasae L tia heniasaiia

tidefine MALLOC ( (x %) malloc(sizeof () )

O 4 -r _
- prIeRIR W IIianasIan v

#idefine MICRO 0 /% Terminal of PC system #/

f#define VT 1 /% Terminal of VAX system %/

) o L] - (
- n11n1uua9151niuﬂﬂ7Lﬂ%autﬁaunﬂemiiﬂﬁﬂﬁmi

fdefine GT 30 /% Greater than %/

#idefine LT 31 /% Less than #/

f#define GE 32 /% Qreater thén or equal to %/ |
ﬁdefine 1LE 33 /¥ Less than or egusl to %/
#define EQ 34 /% Equal to ¥/

#idefine NE 35 /% Not equal to %/
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—- AT wuss IR MRKAE N 1IN Y IEY
#define NO OP 0

#define ABOUT DBMS 1

#idefine HELP 2
#define CREATE 3
f#define OPEN 4
#define CLOSE 5

#define PRINT DBS 6
#define DBMS INFOR 7

#define DIRECTORY 8

#define QUIT 9
#define SAVE 10
#tidefine RENAME 11

#define REL_DISPLAY 12
#define PRINT REL 13

f#idefine PRINT_ALL 14

#define MODIFY 15
A#define INSERT 16
#define DELETE 17
fdefine UPDATE 18

#idefine INTERSECT 20
jfidefine UNION 21

#define DIFF 22
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tidefine CROSS 23
ftdefine SELECT 24
#idefine PROJECT 25

#define JOIN 26

#define DIVIDE 27
#idefine EXT_SHELL 40

#define SET OPTION 41 |

AV WUARINTIANMUATILERWATTIBATY

/%¥--- Graphic mode for VT terminal ———%/
fidefine EnGph printf(""C(0") /% Enter graphic mode %/

#define ExGph printf(""C(B") /% Exit from graphic mode %/

/¥-—- Control intensity display ---%/
#idefine NORMODE printf ("CLim") /% Normal intensity */

#idefine HGHMODE printf (""CCom") /% High intensity ¥/

/%--— Control cursor display —-—%/

]

#define CURS printf (""CL?28h") /% Visible cursor %/

#define NCURS printf ("“C[C?7251") /% Invisible cursor %/
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/¥--— Control scren display -——%/

f#idef ine SMOOTH

#def ine JUMP

printf (""“CCL?4h")

print.f(*"[L?41")

/% Smooth scroelling #/

/% Jump scrolling */'

o Ll 4 - [
NI RIRAIRTIA MY window 6197 TuTusungn

#idefine
#def ine
#def ine
didefine
#define
#define
#idef ine
#def ine
#define
#define
tdefine
fdef ine
#define
#def ine

#idefine

MAXHENU
Maxqus
MaxDhse
MaxRela
MaxTupl
MaxRelO
MaxSpeO
MaxFunc
Size_Dbns
S;ze_Dbse
Size_Rels
Size Tupl
Size'RelO
size_speo

Size_Func

8

/¥

/%

/¥

/¥

/¥

/¥

/%

/¥

/¥

/¥

/¥

/%

/%

/%

/%

No.

No.

No.

No.

No.

No.

No.

No.

Size

Size

Size

Size

Size

Size

Size

of element in main menu */

of

of

of

of

of

of

of

of

of

of

of

of

of

of

item

item

item

item

item

item

item

in DBMS menu %/

in Database menu %/

"in Relation menu %/

in Tuple menu #*/
in R-Operat.ion menu %/
in 8-Operation menu %/

in Function menu */

DBMS element %/

Database element. #*/

Relation element, %/

Tuple element. %/

R-Operation element %/

S-Operat.ion element. %/

Function element %/



3.4.3 Hulitdy

- guurilEe g bflusem

¥RelPtr; /% System pointer %/

RELNODE

RELNODE #RsltPir; /% Pointer for temperary relation %/
char = DbaseName[RNAME+11; /# Database name for system #*/
int SETUP; /% Loading database status #/

int TERM_TYPE; /% Save a terminal type (VI/MICRO) #/
int, OP_CODE; /% An operation code %/

int SET_PRINT; /% Status of print output to file %/
int DUPLICATES /% Elimination of duplicate status %/
char CndCBUFSIZ+135 /% For commanf in process %/

- w 3
~ d@ala-wiu AvTatenay menu

/¥-~-—— Define Main Menu ~-~--%/

static char #menufl = {" DBMS “," Database "," Relation ",

" Tuple “," R-Operation ",

" s-Operation "," Function "3

/¥#-~—— Define DBMS menu —~—~-%/

static char *Dbmsfl = {" About DBMS ",

Help menu ’
" Exit to C-shell ",

Opt.ion setup "}s
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/%--—— Define Database menu ————%/

{" Create

static char #Dbsel]
" Open

" Close

#

"k Print

" Display Infor.

" Directory
* Quit

/¥~--- Define Relation menu ---—%/

static char #Relall = {" Save "
"% Rename "
" Display ",
“# Print "

"% Print all ",
¥ Modify ",
"# Structure ",
" Remove B

/#¥=--—~ Define Tuple menu --—-%/

I

static char %Tupl(l {"% Insert ",

"¥ Delete ",

"k Update "33
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/¥-=—= Define R-Operation menu —---%/

static char #RelOrl = (" Intersection ",
1 UniOI'i ",
" Difference "

" Cross product "}

/¥———-— Define S-Operation menu ———-%/

static char *Spro(1] {" Select ",

n

Project ",

u

11 JOin ll’

" Divide ")3
/%¥=~-~ Define Function menu ----%/
static char #Funcl[l =

{" Count " .
" Maximun ",
Minimum ",

L1 SLI[D . II,

Average "}

3.4.4 defituar nafem

Close_Database()

Lﬁum‘:ﬁ']\s'm'].u@huﬁa@mianﬁmﬁﬂzjaaanmn‘wuu Walsvnineanil
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o s N s
by nidiana sl Fwn leseuuda ly dntiilae LR aeiuls  SETUP

Vit uihe oFF Feavmnandmdr e biilgndous

Directory()

' v o o '
'ﬁ']mma’m«sﬂzjéaﬁmgﬂ\maganmu'mmm‘liﬂ.msnu\‘lﬁ Tegreusnvatnig
T4 directory window Feuunanas window wuylsL1RmuAIMS WM T BEY

1 1)
swliaya ﬁﬂsﬂaﬁmg'}uﬁaganmmsLﬁu‘huﬁn’ﬁ'agaéﬂ /grad/g292403/DHL/

prog/.dir

Print_to_file(ptr)
RELNODE  #ptr; /% Rélation view pointer %/

AL e (write) 7’1:15;:4L'Sﬂﬁ:ﬁﬂ&%ﬁaﬁ"i&?’igﬂﬁ‘[ma ptr  avlwihiiagg
%ﬂﬂﬂmnmwﬁwm‘st‘ﬁauaﬂuuﬁuﬁagaﬁ!a /grad/g292403/DML/prog/ . Out,

- o S 4 wr ]
e tdtatariinnatnendide larpasiugs SET PRINT Hldqiiiu on

display (pt.r)
REINODE  #ptr; /% Relation view pointer %/

o ' <3 < ¥
MATTLFEASINNAE L BERTDNT L aﬁu‘n'—l\fﬂ HE

Exit_to_Shell()

£ <f [ Y 4 l <
- tﬁuﬂvnﬁ’mﬁwqﬂn'ﬁm@1un3ﬂﬂmn7:fl%’m’m': tiladlnansiinsnnsiae 18

Gie shell nnsndut FwsnentlilusunaunaseWa e ctrl D D)
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Free_ Attribute(Aptr)

ATTNODE  #Aptr; /% Attribute pointer ¥/
o [ x 1 R ] $
mnwmrm‘lﬁLua?{’lwmwm'nmﬁgnﬁmmm Aptr 19RY Lol

< b=t o o o
71 lud st Bifsslaga s min

Free Relalion(Ptr)

RELNODE  #PLr; /% Relation view pointer %/
o o l‘lu 3 a!ﬁl 1 o < X (] J 5 "lu
NINTINWMILG WMLUDT 131’31&']89'1’13]?’1?12!’}5’:%89'111EN PLr 1989 tua H

iftdugmngarin w13

Free_Tree(TPLr)
TRENODE  ¥TPLr; /4% Binary tree pointer %/
L] gd L] Dd Y. 1 4 ‘i
Lﬁuﬂﬂﬁﬂﬁﬁum1ﬁluﬂnquﬁuiﬂﬂ?ﬂﬂ?ﬁﬂgﬂgTﬂﬂﬂﬁﬂﬂﬁ TPLY 91989 LD

deffidugmaTaria i g

GphBox (win)
WINDOW ¥wins /% Window pointer %/
! oo o . "4
NN1TNaNTaLEaN window Feiwumnunaaanduys win  Tdldidinng
g o -~ . aJo o “l [ o ti
nenTauArTURLiutilasasan iy HFamiag Tastin fuannnunasiados
. [~ [] o
Microcomputer fiszangauding Text character ughnfhmanwuiy vT fas

2MenTaufag Graphic character
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VIbox(win)
WINDOW #wins /% Window pointer */

¢ . N
i fhitfediintsavanTsunee window #28 graphic character

Help Item(StrCmd)
char strcmdil; /¥ String command */

¥ & 0 a 3 o ¥
fnsusashanad  syntax)  sasidafifinnadie  Testuud mng

StrCmd

setup_win()

AR 1A39A 198 window  wHATS laun Menu Line Area

Msgl, lay MsgA

Displaymenu()

0 o B )
ﬂ?ﬂWﬁuﬁﬂﬁﬁﬂﬂﬂﬂiﬁﬂﬂﬂﬁﬁﬂﬂqu window menu

Open_Database()
fnneFuagmiiaga 1iati ingssun
Operate_depend_on_selection()

o £ o © o o 1 w i
fnag13an Wikd st e i anlfifinadae Toeifidn OP_CODE

oy o ] PO )
flnaTas maandlan e
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Save Relation()

° [ ‘4 1 :
Mn1aidLatuiuy  temporary ngnﬁTmﬂwaaLma% Rs1tPtr a1 i ¥l

&
=t

—
Fniayaiiag useuumneing

Set._Option()
fnsifasudnmesasiians SET_PRINT way DUPLICATE Wlaitht on

Wia OFF

start_up(name)
char *names /% Database name %/
ﬁwnﬂiﬁuwq?aﬁﬂnguﬁaga?qﬁwwumeaéwnaﬁﬁquﬁi name  (Hathgmidiaya

b1}
wum§1§1unu

RELNODE  #Create RelList(Rfp)
FILE ¥Rfps /% Relation file pointer %/
ﬁwnﬁidﬂuuﬁuﬁﬂgaﬁgnﬁTﬂﬂéWﬁao Rfp tpfn19a%19e linked list yad

F1afu

ATINODE  #Create_AttList (RKey,Enf KeyPos)
char RKey[INGTH+13; /¥ Value of relation key %/

int *End_KeyPos; /¥ Return key length #/
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“r

R85 linked list way attribute Tas¥ueqddanedafieniugi

4 o -1 ' &4
wils  RKey twauﬂiﬂﬁuﬁwquuﬂuﬁaga Heftiilavaednay End KeyPos nfiuiila

LﬁﬂT%qﬁquﬂﬂiﬁgﬂﬁ Binary search tree ﬁﬂiﬂ

TUPNODE  #Create_DatList (RName, TSize)

char RName[RNAME+113 /% Relation name %/

int TSizes /% Size of tuple for allocate #/
#1119 linked list 199 tuple TﬂﬂTﬂi&ﬂiNﬂvﬁﬂﬂ115ﬂﬂﬁﬂ¥ﬁ?ﬂﬂ

uﬁnﬁﬂgaéﬂ RName. dat,

TRENODE  *Create_ Tree(TuPtr,Ingth)
TUPNODE  *TuPtr; /% Tuple pointer %/
int ILngths /% Length of key #/
MN1THT19 bina}y search tree qqnﬁagaﬁgnﬁT&aﬁauﬁi TuPtr v

index wemsa=dmunLnfy Ingth

PrintAlIStructure(HPtr)
RELNODE  %HPLr; /% System pointer %/

A, b oo &
ﬁﬁﬂﬂﬁuﬁﬂﬂiﬂﬂaﬁtgﬂﬂLﬂﬁ?ﬂﬂﬁﬂuﬁﬂﬂauazglaﬁuﬂﬂgquisunﬁmﬂuu
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Terminal Type()
L4 [1] = ‘J g -] 1 [T ) . ]
fnnsfurtianavaanwi iew (A weAn Uiudiauys TERM TYPE Fewiia

nacqanquqsﬁaé 2 #in A0 VT uae MICRO

" Compat.ible(ptri, ptr2)
RELNODE  #ptris /¥ Relation view pointer #1 %/
RELNODE  #ptr2s /% Relation view pointer #2 */

z b Mo
ﬁwnﬂitﬂ?auLﬁﬂﬁTﬁiﬁﬁ%ﬂqnﬁ%nmnﬂq§LaﬁungﬂETmamquﬂﬁ ptrt  uas

d -r
ptr2 il lasea¥rsuasdnalsenafodiauimaa s

Check_Setup()

MNTRTIRFauAAUe T sEs SETOP 4wt fie oN vwia oFF

Clear_Area()

fN1781RAAY A YA window area .

Clear_Result.()
o [ d-v o % c:[z)loflu ‘l =
fnaaudwine Ngnd lasfiauls Rs1tPtr  Bewafi ldaein Wins lusvinia

1Ll temporary relation

display_head(win, Ingth,str)

WINDOW ¥wing /% Window for display heading %/
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int -~ Ingth; /# Size of heading line #/
char ¥strg /% String heading %/

o é o A . . L oa < ° e
fNTTLAASDATNAY window ngnﬁmﬁmuﬂs win  BelsaauMazthuudny

d -r wr d &
avt il hdwiy str Tesdmnanasusstiniiretiniugasiinfiy Ingth

Display_Infor()

o ’ < EY <} ¥
MNTIUFAITIHAL L DEA rmqﬁmnaganag‘lmsnnnwma

Display msg()
<] ;7 4 ay o -]
fnrsudasianlsnuaanrmiiovaia lunsinen  wWialaaauuueinisi

s lutunouda 1 T MsgA window

RELNODE  #Search_relation{ptr,name)

RELNODE #ptr; /% Relation linked list %/

char snames /% Relation name for search %/
o ') o Y« o ' o . N .
mm'mum‘naﬁ’ungnmmmm“lfﬂumuﬂ‘: name ~ 490 relation linked

list ﬁgnﬁ%aﬁfaum ptr

TupleCat.(ptr)
TUPNODE  #ptrs /% Tuple pointer */

fInTiudeouae tuple ﬁag"lu tuple linked list %@gﬂﬁmﬂﬁimﬁ‘s ptr
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Count. (Rptr)
RELNODE  #Rptrs /¥ Relation view pointer */

g S ¢
nnsiiu ey tuple 1u§1aﬁhngﬂn1mﬁwﬂﬂtmai Rptr

Maximum¢Apt.r, Tptr)
ATTNODE *Aptr; /% Attribute pointer %/
TUFNODE  ¥Tptr; /% 'Il‘uple pointer ¥/

Lr] I 4 <1 w 1 ‘J
fniamAgegaes  attribute ﬂgﬂ?Tmﬂmvuﬂi Aptr @i thasunan

tuple %gnﬁTﬁaﬁhuﬂi Tptr

Minimum(Aptr,Tptr)
ATTNODE #Aptr; /¥ Attribute pointer %/
TUPNODE  #Tptr; /% Tuple pointer #/

o L Y T Y o
nﬂnﬂiwﬂdﬁnﬁqﬂﬁaq attribute ngnﬁTﬁﬂmquﬂf Aptr @ lEResann

tuple ﬁgnﬁTﬂﬂﬁﬂuﬂﬁ Tptr

Sum (Aptr, Tptr)
ATTNODE #Aptr; " 7% Attribute pointer %/
TUPNODE  *Tptr; /% Tuple pointer %/

o . o4 N o
MnINaswsay  attribute ﬂgﬂﬁﬂﬂﬁ?ﬂﬂi Aptr d'm\lﬁ’-wu’l’-i'm

tuple ﬁgngTaaﬁvuﬂﬁ Tptr .
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Average(Aptr,Tptr)
ATTNODE #Aptr; /% Attribute pointer */
TUPNODE  %Tptrs /¥ Tuple pointer %/

o < . o Me oo <
mMaTANLalsgasAn  attribute ngnﬁTﬁnmquﬂi Aptr @9 lhaenaan

tuple ﬁgnﬁﬁﬂﬂﬁduﬂs Tptr

Wait.() |

ﬁ1n¥n1&1ﬁ§1§nﬂuﬁuﬁnﬁ1mq vitptineuin Ty

Up_Case(str)
char strils ' /% Input/Output string %/

o w duu 3 YR Y [y
fnTLtRedianann il str nﬁmqanﬁitanﬂuaé U1 ShatiaBrmiia s

3.4.5. hilfusdnfiBnsuinfredafiined

Intersection{R1_ptr,R2_ptr,rsit_name)

RELNODE  #R1_ptr; /% First relation view pointer %/
RELNODE  #R2_ptr; /% Second relstion view pointer %/
char *rsli_name; /% Result relation name %/

sy [ D' . . 4 '5 N
fufifiinasfiviayaliond iy intersect  lashdiaiufiednegniiog

£ o er é o Y o o o ¢ o
vaaLead Ri_ptr uae RZ_ptr anuaau nﬁaﬁitaﬁunznﬁmaawﬂqsgnnﬁwum
Tu 1y < b < o u(,,”u..; é
agmily  rslt_ name Tﬂidﬂiﬂﬁﬁﬂditﬂﬁﬂ%ﬂ1ﬂﬁWﬁﬂWﬂﬂ5Qﬂ§@?ﬂm1uﬂ7 f

RsltPir
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Union(R1_ptr,R2 ptr,rsit_name)

RELNODE  *R1i_ptr; /% First relation view pointer %/
RELNODE  #*R2_ptr; /% Second relation view pointer */
char krslt_name; /% Result relation name %/

o -r o o M d lg Y
ffiansfiuliogatiseends  union Thﬂn%taﬁunqaaagnﬁﬁaawaﬂLma%
. 4 Yoo 2 e o ° o
Ri_ ptr uae R2_ptr awdiiy Tawavdiaiuiihuvadunacgnime Tanduls

Y < o o £ ar
rs1t_name Tﬂsqd%ﬂqna@?taﬂu%qLnuwaawnqugnﬁﬁqamquﬂﬁéﬂ RsltPLr

Difference(Rl_ptr,Rz_ptr,rslt_name)

RELNODE  #R1_ptr; /% First relation view pointer %/
RELNODE  #R2_ptr; /% Second relation view pointer %/
char *rslt_name; /% Result relation name %/

(-] - 0’ . ﬁ‘ '3 X
frufinafiuiayationdfy  difference  Tasldiafuniviognidosuasy

¢ o e é TN I TV { o
taaf Ri_ptr uae R2_ptr ey HemesFiafunifumadimsegnduam las

[ 1] ! 0 “ L2 [
fly rslt_name Tﬁﬁqa%ﬂqﬁﬂq?Laﬁuﬁeznnuaawﬁasgnﬁﬁvumquﬂﬁﬁﬂ Rs1tPLr

Cross_Product (R1_ptr,R2 ptr,rslt_name)

RELNODE  #R1_ptr; /% First relation view pointer %/
RELNODE  %R2_ptr; /¥ Second relation view pointer %/
char *rslt_name; /% Result relation name */

L:] [ ) y 4 t.' g 1)
fniffifn shulioyatiasd i cross product Tmaﬂ%taﬁun¢ﬂﬂegﬂ§ﬂqa

' - L. "Jd uo’ o
wagi@ad R1_ptr use R2_ptr awaidy éaﬁBQ%taﬂuﬂtnnwaawnqugnnwnum
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. - T T { Mo w
Tasfiuils  rslt_ neme Tﬂi@d%ﬂqnﬂq?taﬁu?qLnuwaaunqsgnﬁﬁnﬂmquﬂséa

Rsl1tPtr

Select(ELptr,SLapt,S_op,s_val,s_rslt)

RELNODE  #S ptr; /% Relation view pointer to select #/
ATTNODE  *S_apt; /% Attribute to select %/

int, S_op; , /% Select on what condition %/

char S vallLls /% Value to select %/

char S rsltll; /% Result relation name %/

[ Y o SRS o o ‘gu s y“
ifiinafuliayaiosdile select TasMiiulswanined S_ptr Aud LW

a P N4 . o e - q'nvl
Tiatuay waalaad S apt w¢dn attribute NIwnnNTT select  1NAY Baran
O 1 ] ‘J o ar
Awwalasennay & op, @y attribute TiBwniTaegadwm lasfiausls

4 VI o o o 'y
s_val wav Tazavdiafuiifiwmiuiasgniwelosius 8 relt Tareiivmns
T T T ¢ §u., ‘ﬁ.’
F1afiuiai huwativiiavansioniilsiia RsltPtr

Project (Ptr, Att,result_name,NoAttl)

REINODE  #Ptr; /% Relation view pointer to project #/
char Att[MAXATT?tANAME+1]; /% Attribute name list to project ¥/
char regUlt_name; /% Result relation name %/

int NoAtts /% Number of attribute to project %/

o« . Y . B ] '4 2 o o
fufffinnafiutiauatiandde project Tarfupaiand Ptr  aed lbediatu
¢ o g . o4 o . .
avLd Att awifugassnas attribute MRennng projectuaséiauily  NoAtt
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4 el VI ar & o [
gﬂﬁﬂ‘?i Ladinl ﬂﬂﬁfaauﬂqSgﬂﬂhl'ﬁi!mc[ﬂﬂﬁnllﬁ?

=3 ) Y V [~ IV '4 [ 2 4
result_name latvgi19na93Latige Lﬂuwaawnqsaﬂn?&’wmuﬂﬁa RsltPtr

Join(R1,R2, Anamel, Aname?2, rslt,,J_cond)

RELNODE

RELNCDE

char

char

char

int

#R13
*¥R23
Anamel;
Aname?;
rslt;

J_cond;

/% First relation view pointer %/
/% Second relation view pointer %/
/% Attribute name of 1st relatién */
/# Attribute name of 2nd relation %/
/% Result relat.ion name %/

/4 Condition for join #/

o ey Iy a7 o o . o '4 et ar
fafiEn TN Uinnat A8y Join lesfidudsuasand BRI wae R2 3 L
bt L]

VY i o Y ) ' & <
%Eﬂ‘ffu?]\iiiﬂﬂﬁf’:’i'ﬂ\iﬂﬁ‘iiﬂgﬂlﬂgmﬂLgﬂﬂlmé ﬁ?%&@?t&ﬂ‘i Anamei qgiﬂﬂ%ﬂﬁﬁ\ﬁ

: ar Fod ; . Y i
attribute Tudiafiugnuastiuily Aname2 4=ifiufanns attribute Tt adui

3 - o ¥ |23 3 y 4
dav 1 9aulelunns Join dwmnlasdunaséinys J_cond  Hovasdiafiuiifuwa

e & [ «r bt v _' =4 o 54 e
m-m'ewgﬂﬂ '\Tﬁlﬂ:[ﬂilﬂ Wis rslt c[ﬂ 'i‘ﬂﬂ’%')\?ﬂﬂ\‘i'? L ﬂ%u%\i Lﬂuwaa‘u‘n%@ﬂ%ﬁ’wmuﬁﬁ

.'éﬂ Rs1LPLY

Divide(R1,RZ,rslt)

RELNODE

RELNODE

char

#R1;
#R23

$rslt;

/% First relation view pointer #/
/% Secend relation view pointer #/

/¥ Result relation name #/
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DBMS Database Relation Tuple R-Operation S$-Operation Function

INTERSECT -

Eepri Hepi e i e

Given two compahble relailons in whwh ihe records are 1dent1ﬁed
by the same number and the same types of attnbutes the intersection
of two relations is a new relation containing all {he distinct tup!es
contained in both relations.

suntax :
Iitersect <relation!?> and <relation2> to <resuli-relation?

note :

<relation1> and <relation2? must have at least one key atiribute,

Press " RETURH * to conhnue 4

»
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ﬂ'n'i'mm': Exit to shell
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DBMS Database Relation Tuple R-Operation S-Operation Function l=
T IN SHELL SCRIPT @ USE D TO ERITE :

¢sh> cat sample.

/% This program is an example of C language ¥/ i
main( )
{

int i=0; /¥ index fo rlooping */

for (i=0;i<10,i++) {
printf {"loop = %d,",i); -
printf ("Bs\n"," "Hello world, weloorne to UNIX system”);
}
}

csh» &
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4.5.2 9qan1an Database

4

. DBMS. EiRSa

¥* Create
Open

Close
* Print

—\
Relation. Tuple. R-Operation S-Operation. Function .

Iy

Display Infor.
Directory
Quit -
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DEMS Database Relation Tuple R-Operation S-Operation Function

Database narme : sale

‘Relation name '[Qp_g_ *Tuple Tuple size  Create date
8 B 5 23 21/01/88
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Sk B i5 12 27/01/88

Message : Press RETURNM to continue, ¥
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Message : Press RETURH to continue ¥
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éa‘i’}ﬂm‘s Display Inf or.
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IaAWIRE
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DBMS Databaze Relation Tuple R-Operation S-Operation Function 1
Database narne : sale
Relation name Type ¥Tuple Tuple size Create date
8 B 6 25 21/01/88
P B 3 20 01/09/88
sP B 15 - 12 27/07/88
SP1 K 1% 7 22701 /88
i
Message : Press RETURN {o continue, ¥
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4.5.3 71981 TMEN Relation
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ém'}am‘: Save
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DBMS Database Relation Tuple R-Operation S-Operation Funetion

Database name : sale

- Relation name Type “;I'_ugfsl_e« Tuple size Createdate i
s B 6 25 21701788 '
P B 5 20 01/09/88
SP B 15 12 27/07/88
SP1 K i3 7 22/01/88

Message : Press RETURR to continue, &
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* Print ail
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* Structure
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Press RETURH o continue ¥

3ﬂﬁ 4-18  Aanwmne Wemmavanenisdas Display




- 118 -

rf

DBMS Database Relation Tuple R-Operation S-Operation Funotion
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e e e e +
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DBMS Database Relation Tuple R-Operation S-Operation Function

Database name ; sale

Hieer b eebid STt

“Relationname  Tgpe *Tuple  Tuple size  Create date B
5 B 6 25 21/01/88 |
P B 5 20 01/09/88
SP B 15 i2 27/07/88

H
H
1

Message : Press RETURN to continue. #
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* Insert
¥ Delete

¥ Update
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4.5.5 78AYIMAN R-Operation
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DBMS Database Relation Tuple F

S-Operation Funslion ]:
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Difference
Cross product
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