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Abstract

The relational database query language has been lnvented in
various forms. The most popular one Is "SQL". The SQL is a database
language which is implemented presently on many relational database
management systems in the market and is accepted by the ANSI as s
standard database language.

This thesis presents an interpreter for the ANSI's standard
"SQL" query language,which Is normally called "selected statement”,
with some extension to cover more detsiled queries. The pattern
(syntax) of each extended query has been designed on and selected
from the SQL which is being used In the ORACLE RDBMS. Usage of
short pattern, as well as being easy to understand have been
enphasized. The developed interpreter covers only the syntax
checklng and semantics interpreting. The processing of the
statements is done by calling various routines of the relationsl
algebra operations which are the progrems developed by the former

thesls in the Depariment,
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for Standardization)uatifunsigruveyaninvesseuuianirgrutonat Jeiunus
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wamnndanhi ot duftiuntSiusytufivaiuidu DB2, SQL/DS, ORACLE, INFORMIX
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uat UNIFY LUumd udin dBase IV ﬁotﬂuituuaﬂnw1§quvagatsaﬁuﬁuﬁnﬂﬁnu

| d. L) ¢ v v a4 [
uWTHaﬁuuqnuutﬂiaéiu1n1ﬂauﬂqtna1?uﬂaquuuatunﬁaﬂgﬁuvagauaanuLﬁainu
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¥ ¥
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2.1 WdstrRad uan
Dr. E.F Codd #n3suvsafesudifnisisuuity IBY filiey San Jose ua
v a8, f a v v f
1§unaﬂa1tﬁuiﬁtﬁua;ﬂuuuvaagﬁu%agaLiaﬁuwuﬁ (Relational Data Model)
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179019 Systen R 1 TUNAE L T2 uTunAdoUL LustIAD J3urh M IBN
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r
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Nannmntzuuannq1§ﬁu§eyﬁLsaﬁuﬁuuioﬂinqrﬁgﬁuiaga SQL (SQL-based) oond
NBINANANUOLA ININNL237ADHY L ¥4 ORACLE (Ve Oracle Corp.) SQL/DS
(FWMTUTLUUURUANT DOS/VSE LAt VM/CMS wed IBM) DB2 (@ wiuTsunygiiinns

MVS w09 IBM) DG/SQL {<v8s Dete General Corp) Uat SYBASE (483

a v
Sybase Inc.) lUumy

2,2 ANBUENTYY
WiaTeueiuve L naTuTalgmiona M¥3 W TENAREITENBUAILTILLLATYA
nanhidinauey 2 AneueMganINNTULIYBY CODASYL DBIG [DBTG (1070)] fiD
- pwAnhHunTATIET19/fuan (Data Definitlon Language - DDL)
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urukuuve smmngoudouafitduniantmunde 10199719 uarTvaribun
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7199 Yosgudonauat YounlugIuvoua
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zngﬁuuuvaonﬁhﬂgﬁuvaganﬂiﬂun11U1zuqananuswuuegatﬁaﬂﬁiﬂwaaws

1 I

otV [ 1 d - LY. o v
ANNNRDINTT BUUTENOUANY nﬁxﬂhluuaﬂulwuvegakuq(Insert) AuYeNa

pon (Delete) UfuiUAuvuAn (Updete) wardeunudea (Query or

Retrieve) 3 ngmioys

1 a i I 4 41‘ § g - 1
foNn ﬂﬂﬁﬂﬂhluudﬂuquﬁﬁuﬂﬁiﬁﬂUﬂﬁﬁﬁﬂyﬂ?ﬁﬂlﬁﬂﬂﬂyﬁuiﬂLTUﬂlﬂuﬂtﬁh?ﬂ

"megounny" (Query Language) A0 SQL ﬁgﬂuuunﬁuqtﬁuﬂﬂnﬁu1nﬁoﬁ§ﬂa

v 1 4 v - v
AINATIVIINY AL UTENDLAIY

1

" pmInhuunTInT $HT19 /A
]
Y 1 o W 4 v
- nﬁuﬂﬂﬁLuuawuﬂuaqunw1twuuagat§ﬁ N1TALUYBNADEN  UALNNTUTY
c:uv ]
tUauuﬂﬁvagalnﬂ
- myrdeuniudous
n: - -:: d v 1 "] 4' [ w
JUR 2.1 03TUN 2.3 (UuMBU NIRRT S, P uar SP va&squmagax%aﬂu
vn’a:v [ -1' ¥ v ¥
HuFE 918 UNLIABYEY Date [Date (1981)] %33t 1¥TUNITUEAINIBLIINTTIEANEN

v

» [T L] )
FIUVBEATUHIVENIIG VB JUNU AU

- W [ - d a4d v
S LHUTIUBE L DUAYBNA YD INAIVDY {Supplier) ¥ SHUM LUupuvan

e aXe

4 ¥ [ [ ] g ad v
P uﬂuswuazanﬂvngavaoiuﬁuuRuﬂq (Part) % PNUM Luunuwan

| ]
L L1l

SP uﬂuiﬁuazt5Uﬂiagauaenﬁsaéiuﬁquﬁuﬁﬂﬂwﬁouneﬁa (Shipment) ¥

SNUM uat PNUM 7oumuituftwdn (Primary Key)
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SNUM SNAME { STATUS | CITY
S1 Smith 20 London
S2 Jones 10 Paris
s3 Blake 30 Paris
54 Clark 20 London
S5 Adans 30 Athens

1 2 nﬁ1ﬁe§aga S
PNUM PNAME | COLOR WEIGHT CITY
Pi Nut Red 12 London
P2 Bolt Green 17 Paris
P3 Screw Blue 17 Rone
P4 Screw Red 14 London
P5 Can Blue 12 Parls
P6 Cog Red 19 London

o v
EUn 2.2 UMERETLE) P
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SP | SNUM | PNUM | qTv
51 P1 300
S P2 200
S1 P3 400
S1 P4 200
sl P5 100 guﬁ 2.3 m11990Y8 SP
51 P6 100 |
S2 P1 300
s2 P2 400
s3 P2 200
S4 P2 200
54 P4 300
54 P5 400




2.2.1  n1IHUATATIAT Y/ b
dl L 4' L -
EUuUUﬂ&dﬂﬁﬂﬂ SOL wlsTun1Tnhnuase IATIFTIILALIUAL L BUR
1 [ L)
1139 uaenﬁwqeuagauatsquazLﬁunﬁayanquﬂun11wovaga azuauﬁnoﬁqugu

) o
GUUTEAITNA Y SOL HARTEIU RINIBUNINNIY RanDluil

12

v v Y v
Lo pTHTIINTIIVONANAN (Base Relation) wWyBuAhMUATIUAL

" v P
iaunuaouaganazqntnuﬂunqiﬁe

fedny  dIamsnsdenn S
CREATE TABLE S
(SNUM  CHAR(5) NOT NULL,
SNAME  CHAR(20),
STATUS DECIMAL(3),
CITY CHAR(15),

PRIMARY KEY (SNUM))

> o
#7809 ﬁ1ﬁdﬂﬁ1ﬁd§ﬂ¥ﬂ SP

CREATE TABLE 5P

(SNUM CHAR(5)  NOT NULL,
PNUM CHAR(6) NOT NULL,
QTY DECIMAL(5),

PRIMARY KXEY (SNUH,PNUM),V
FOREIGN KEY (SNUM) REFERENCE S,

FOREIGN KEY (PNUM) REFERENCE P )

' [ o [ o 4
2. ﬂ’]'i'ﬂ'i"Nf!']T'\\WBhlﬂ"}"]ﬁﬁ\!'iﬂU i ﬁﬂﬂ\li)i;lﬂ\.!"\ JUNINTEUNIARNNTIN

[ llldllf [ :dla
NTIIvONANHOULAT nﬂiﬂauagaaﬁaﬂaux1unqﬁ 1 (View)
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v | 4 - e 4 -’: ¥
g28813 #7197 isuLaent awagmﬁnaﬂunmnum'\nn'\ﬂ wmga

L]

- ¥ J: - [ B
P uaridenveyalanicuninnn COLOR tYu 'Red' uatfi¥nln
v ] 1 t
11 "REDPARTS" uatdaunie "WEIGHT" flidenun %ivduude

Vil "WTY

CREATE VIEW REDPARTS (PNUM,PNAME,COLOR,WT,CITY)

AS. SELECT PNUM, PNAME, COLOR, WEIGHT, CITY

FROM P

WHERE COLOR = 'Red’

2881 ﬁ?ﬁaﬁainUtﬁﬂninﬂﬁagataﬁﬁzﬂnuﬁ PNUM uat WT
] o -lldl o
27091979 REDPARTS watidendeyaianacunafilin CITY til
Voo o4oa s
'London’ %70MRI¥829%21 "REDPARIS!"
CREATE VIEW REDPARTSI
AS SELECT REDPARTS.PNUM, REDPARIS.WT
FROM REDPARTS

WHERE REDPARTS.CITY = 'London’

2.2.2  A7w1eh Hinau
4‘9 dllflfof L
EUuuuuaonﬂuq SOL nﬂs%unﬁ1uﬁzu1awa1waﬂn1nuaawuaﬁnﬂagaﬂu
L xi'll t AI!' o -i' 1
FIMVBUARIUNNGINGT LFU NITINNYEYR  NITALYVEYA garniTiYanuuydadnn
1
[ o L) [} o v v
vaganquﬂugﬂuuaya %tﬂauﬁﬂJﬂ?UEﬂ&UU%BﬂQWNﬁ0%BJ SOL HINTJIURIAN
o
a1 Ine N

a ¥ - v v
Lo MTENNveNaniIend iy lun1TIIveNa sP
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fI0U1 4 Lﬁuﬁwuﬁaunqﬁegat%qﬂunq1qo§aga SP
INSERT INTO SP

VALUES ('S5’','P1',1000)

v a: ] s [
-2 RATUTULLASURILAIHANANEIRITIINENA-S

[T | -: [ h: v o i
f30U14 tﬂauuﬂﬂuagamaoﬁnunﬁa gtatus MLUUdDIINIYE

éﬁaﬁﬂwfeﬂﬂe&aﬁiﬂgaéﬁﬁﬂwe+%yw+§uwALendeanmmmmmmmmmmm
UPDATE S
SET  STATUS = 2 * S.STATUS
WHERE CITY = 'London’

3. auunqiaga%aﬁﬁﬁ welight u1NA4n 15 88n3INANTAIYBYA P

12819

DELETE
FROM P

WHERE WEIGHT > 15

2.2.3 DIWIHBLAIUFIUYBUA
v v a4 ¢ v ¢ [ v
WTLVUANNITIUVONAL S IANNUS nﬁvﬁﬂaunﬁugﬂuuagaqnanzﬁuuu
- <t
pOniUY 2 UUUAB
A v e f
~ My AsRRndunus (Relational Algebra Language)
v v v o
= MY AIRATINNUS (Relatlional Calculus Language)
A A v ow & oAv < L4 ula: ¥ YLy
ANHINSANRTNNUS uanvmttUuqnuaaﬂanﬂﬁuﬂaiaU1znannaun11Uaun
[ [ ¥ U - | v: t v -:rd
nﬂinunﬁiqavagaﬂugﬁuungﬂQUﬂatUuahnuvuneuaunqﬁﬂzinﬂﬁnau1aiﬂunﬁsqo
v dlv o qun W A v ow v )
YBUANABINTT YOANFIUQUANTTHEAURANAUS R UINTNANHRENITAN L UK INUBEN

a 1
1 2 nquﬁa



L I: aAva dl ¥ Y ‘
~  YaANEIUGUANITIINTFIUNTINUL IR TUNIRUAAI TN T
v v u'
(Set Operatlons) UTtnNoUAILYBAINNES
- Union

- Intersect

15

- Minus (Difference) Uuat

- _Product (Cross Product)

- innaﬁuéauﬁﬁﬁn11ﬁtﬁa (Special Operations) Utnsumay
Sonruiis
- Select
- Project

- Join uat

- Divide

v i ¥ v' IA:U v o a4 ¥ |.:
ﬂﬁwsuunazuanQﬂuﬁoﬁunqunnaoﬂinﬁ1ﬁauaga 2 av119novenlnudy Union,

1
-t 1

o ]

Intersect WAt Minus nﬁ1ﬁ4§egaﬁoaa¢ﬁﬂ§azﬁaoﬁqwﬁuﬁﬁﬁt1un1
M n [ ] v I.: ~ L)
Union Compstible" [Date(1988)] m7ou1nnT1¥veAINE I UNHINYAUN
v o w o ¥ v (lvl M v v "
ﬁuwuﬁwiauwaawuﬁinnaiﬂﬁatﬂﬁnqadﬁonw1ﬁ¢uaga A uar B 1u3ﬁ§ 2.4

di ¥ v :d v o
uazgﬂn 2.5 fuahay 1nun11ﬁevaga A LALAITVIvENA B uuqmﬁuuntﬂu

Union Conpatible



SNUM SNAME | STATUS | CITY
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51 Smith 20 London
s2 Jones 10 Paris
S3 Blake 30 Paris
S4 Clark 20 London
S5 Adams 30 Athens

o v
Eﬂn 2.4 p1T19veuR A

SNUH SNAME | STATUS § CITY

RY Jones 10 Parls
S3 Blake 30 Paris
54 Clark 20 London
S7 Smith 10 London

S8 Blake 30 Parls

guﬁ 2.5 Nﬁiﬁqﬂaga B
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f1980d  YOAINAY
= A INTERSECT B
v(n:ll'
waansnle .
SNUH SNAME | STATUS | CITY
52 Jones 10 Parls
53 Blake 30 Paris
sS4 Clark 20 London
718008 YBANNAY
= A UNION B
HARNET
SNUM SHAME | STATUS | CITY
Si Smith 20 London
Y4 Jones 10 Parls
53 Bilake 30 Paris
54 Clark 20 London
S5 Adans 30 Athens
57 Smith 10 London
S8 Blake 30 Paris
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v v ow w d o J : v
PR ARRAAITIHS ﬂanumtlquan1wuﬁoﬁuenannmzuaounaﬁagﬂﬂu
Jv Y] v' vvvfd"lf L
MTIANNBLARBINAT YonIEVIUNmILARRARENRUSHE I VoA TOL Juu
¥ '3 J - v u f ¥ [ J J v v
Wotluudonaudsvosmerityadndufiusiavatuy Jenruioiduivin o1

1 [ v v v L4 ~ 4 ¥ ¥ »
ﬂﬂﬁQWﬂ?ﬂﬂﬂHﬁuﬂﬂQﬁﬁﬁuﬂuﬁﬂtUBHWHﬂTﬁUﬂJﬂQﬂNNBJBﬁTVGJﬂqiﬁﬁ neInN%

i Ld T
L

; .« , . — e
BNANNLIOWIANTRANENE DUV AIUVURBUNYTANLUNIUNNTENL NI TN

2w

1 ] [
- d i v v v
F3AMnoUNINITHY L DUEIMYEIN1T IS AERIATNANRUS

v o< : d v v v 1
nwawﬁaunquﬁaga SOL qniﬁtUunqnwﬁﬁﬁnvmztUunquwunaqaﬁﬁuﬁuﬁ

1 1
] » (") vy o Y £
unatyen N slunwy  SQL ﬁwuﬂ1nunu1ﬂﬂ101nuaeﬂanQWuﬁoﬂunﬁvﬂﬁﬁﬂmn

1 |
o Voo 1

ﬁuﬁu%ﬁﬁuﬁuﬁuﬁaﬁﬁaﬁﬁoﬁnﬂué Taudemnuisvosmufsntnfuins i idedn
IRA (Instructional Relatlonsl Algebra) Qnaanuuuuaz%it#anﬁiﬁnuﬁ
MuANUEL TN UrsindeodinTi Ay [Ken (1983)]

204719

fhoNN ¢ Get suppller numbers and cities for suppliers

who supply part P2

Sonmufalumn SOL 8791 uwiaan
SELECT SNAME, CITY
FRON SP,S
WHERE SP.SNUM = S,.SNUM

AND SP.PNUN = 'P2’

v J -y -~ v v (J v & o
uazqﬂuaoManqquﬁa%unﬂuﬁuiﬂmnﬂnwuﬁnﬁuuunuﬂ0 H

Tl = JOIN S [SNUH] SP
T2 = SELECT T1 [PNUK = 'P2']
T3 = PROJECT T2 [SNAME,CITY]
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[ 4
2.3 nmydaunnd SQL uamTyuuacnnadeusay SQL N1¥1useRALIY  ORACLE
¥ 1)
4 L - d v
TAWINTUYSINBIEOUONN SQL ANINLIUNTATIIUYDY  ANST  uatniduansue

1

v v v - !
Lawﬁtﬂﬂoszuuannqsgwuiaga1suuﬂﬂ:zuuuﬁ¢nﬁuaaﬂawunﬁanunﬁuﬁnauwdLna1Lsu

1 ¥ 1 ¥
[ - d w 1
A NEANAT NN DT YDy ANST uneMitudnyuEiant:  L¥u Microsoft
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w 1 ]
B [ I w W - o
Pascal M40 Turbo Pascal t(Yufd TuIvBNIENANI0IVEAINAIVEY SQL Nitlu

]
» o
nﬁaﬁﬁaunﬁugﬂuﬁagauﬁn1§quvaa ANSI uazﬁﬁiﬂu1zuuawnﬁ1§quvaga ORACLE

. [

w v I: - | "ﬂ o M - a4 v 1 “U
LAatvE L TUHNYOAIINTIUIN uamwﬁwmus'\waga RIBLTUNEUY 1N YanIY
dounqy"

| v v J

ﬂ'nnmwnmwﬁaumusfmwga SQL waNnnT§uuAtvey  ORACLE Urenoy
1o L] 41 - v -
ApuUTETUAMIG NiniBuNY AD

. Select-clause

2. Tron-clause

3. Where-clause

4. Group-by-clause

5. Having-clause
Y8A2NUABUNINg MDA SOL Y99 ORACLE a:ﬁaqﬁ1z1un1ﬁuawn SOL H#IRT§IHD0
d M
LanUdy Ao

1. Connect-by-clause

2. Order-by-clause

3. For-update-of-clause

o v' L i‘ - ¥ lf'-::vlf
¥BANAIIUNITHOUNINYBUANFUVENAYEY SOL nD YOAIHAINYUAUAIUAT
1) t
] - [ [ [
97 "SELECT" 39iniiuninven2uds "SELECT" gﬁuuuﬁnnqﬁuﬂa "SELECT" %83
d LT : n:d!’v
SQL WINTIIUYDY ANSI UArvU9I¥ONNLIT ORACLE unaneluu Tauphini yuunivenys

[
N8B INQERINGN MU L JuANFIU (Reserved Word)
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" }{%}j% K’ﬁ ¥nn T2 gpge e

SQL # 3§ [ Date (19089) ]
SELECT [ALLIDISTINCT] selection table-expression
FROM table—referenée—commawllst

[ WHERE  search-condition ]

[ GROUP BY column-reference-comma-list ]

[ HAVING search-condition }

SOL vo9%oHAWT ORACLE [ Sachs (1987) ]

SELECT [ALL}DISTINCT] { [table.]x lexpr,expr, ... }
FROM table, table, ...
[ WHERE condltion ]
[ CONNECT BY conditlon [START WITH condition]]

" [ GROUP BY expr,expr,}.. [HAVING conditlion}]
[ ORDER BY {expr!posn} [ASC!DESC],

{expriposn} [ASC{DESC],...]

[ FOR UPDATE OF column,column,... [NOWAIT] ];

) _
g v v [1]
A0l Juftau19enNEIU09 SOL HINTEIURNNKIIADYRY Date

[Date (1989)]

(1), SELECT SNUM

FROM &

WHERE  STATUS IS NULL
(2). SELECT PNUM

FROM P

WHERE  WEIGHT NOT IN (12,16,17)
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(3). SELECT SNAME
FRON S
WHERE EXISTS ( SELECT «
FROM_SP
. WHERE SP.SNUM = S.SNUM)
(4). SELECT DISTINCT SP.SNUM
FROM  SP
WHERE  QTY » ALL
( SELECT QIY
FROM  SP
WHERE  SNUM = 'S1')
(5). SELECT  SNUM, SNAME
FROM s
GROUP BY SNUM
(6). SELECT  PNUM

FROY SP
GROUP BY PNUM

HAVING SUM(QTY) > 1000
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[4 ‘
JonrnudounuyIudoNs  SQL NINTIUUALYEIFONALIT ORACLE Hguuuu

] dl ] v L 3
YEINMBTIUAIUNANANINY AD

L.

SOL YoI¥oHALIY ORACLE floureun Connect-by-clause uat
[} v

Order-by-clause Uat For-update-of-clause LANduIN Y

SOL #nT§

728019 SELECT «

FROM S

ORDER BY CITY DESC

SQL 999¥01f27 ORACLE mnuaiitiina1d% Set Operationiﬁ
L
1Aun Union, Minus At Intersect @2 SQL ¥1BT§MUURAMUA
v _ W l:
Wlgianat Unton iNUM
279073 SELECT * FROM A
MINUS

SELECT « FROM B

LE] L L] ¥
SQL NNT§WNhNUATIHINATIS Group Function dnnygiusuiagn

o
MAX, MIN, AVG, SUM uat COUNT imUu 74 SQL ¥9d ORACLE

| t LI 4 I'
d uw

11 Rudauii dulansuunnisulisvac i Buaf ol
-~ Number Functions %y
ABS(n), FLOOR(n), POWER(m,n), SQRT(n) a4
- Char Functlons i¥u
ASCII(char), LOWER{char), SUBSTR(char,m[,n]) 418"
- @roup Functlons L%

COUNT(), MAX(), MIN(), SUM() uar AVG()
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- Converslon Functions liu
TO_CHAR(n,[,fmt]}, TO_DATE(char,[,fmt]} &%
-~ Date Functions Liu

NEXT DAY(d,char), ADD_HONTKS(d,n) *a‘

-~ Functions suq LU

GRESTEST(expr,expr, ..}, VSIZE(expr) 484

1 o L vn:ﬂuql
4, SQL uﬂnsgﬁuiuagmwﬂﬂuunﬁiﬂs Function AuTenunN¥sUNULINUNIA
v ) o _ oV
1 Jeau um SQL Y9y ORACLE agmwnﬂn%iﬂn
f78073  SOL Y89 ORACLE :
SELECT AVG{ SUM(QTY) )
FROM sp
GROUP BY PHUM
5. Llowln1TAumn (Search Conditlon) W Where clause %83
SOL 4MTEML S uduAuATAIRIAUAYEY SOL Y89 ORACLE f8diTumu
vq: I:quq' d ¥
ALY OAANANILANUIY O L un L dye
f70879  SOL MORTFM :
SELECT SNAHE
FROM s
WHERE 'P2' IN (SELECT PNUM
FROH SP

WHERE SP.SNUM = S.SNUN)



#70079 SOL v9y ORACLE fdwutiviu :
SELECT SNAME
FROM [

WHERE SNUM IN

24

(SELECT  SNUM

FROM SP

WHERE PHNUM = 'P2')



2.4 nﬁiﬁizusauaiannquﬁauaﬁusﬁuiagaiaq SQL
L
FS o 4 » v
WUIMUINLHUET ﬂszUuuuvanqwuﬁaunwugwuﬁagauaa SOL HIRTEMEALYDN
F ry v v P4
$aWAL2T ORACLE ‘lunsnaunnitvanisn SQL 1ﬂuuhuw¢EUuuuvae SQL Y8 3¥OHN

] L
[4 ¥ ] v L 2
475 ORACLE ﬁﬁEUuUULﬂﬁqﬂiﬁuuﬁti500ﬁu1un1ﬂuﬁtﬂ?ﬂﬂﬁﬂﬂ?ﬁﬂﬂﬂﬁﬂﬁﬂﬂﬁﬁ?ﬂ\ﬂa
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] ¥t %) a' -
AAEY SQL NARTFIUNNTETINNUANEY SQL NNNTEU uﬁtﬁﬂﬂ1lﬂﬁlﬂN3U&UUU10
v .

] v
dautumaaniiuauiusavesdeyad bl W tLULYeIfy SO wmIzMm A

SQL w93y ORACLE

] ]
v d v v v ¢ v v
nwdsunugmieya SOL  veiDumwunanafaduiusiunar donawisiing

|
1 d

.y [ Py L -tl n:-ll' v
asuquanam:ﬂaaﬂuﬂﬁnﬂunﬁﬁﬁauegaﬂﬁnaunnaanw1 Tounenatvenud I lunwn
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T,T1,T2,...

rel,rell, rel2,...

att,attl,att2,...
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cond,condl,cond?, ...

val,vall,val2,val3, ..
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1y
select attl,att2,... T=PROJECT rel[atti,att2,...]
from rel;

2 nﬁﬁﬁuawunqvaanﬁsﬁJﬁaganqutjauiv
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select =« T = SELECT rel [att = val]
from rel

where att = valj
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"and" uat "or"

3.1 |select = T1 = SELECT rel [ condl ]
from rel T2 = SELECT rel [ cond? }
where condl and cond2; T = Tl INTERSECT T2
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3.2 |select = Tl = SELECT rel [ cond! ]
from rel T2 = SELECT rel [ cond? ]
where condl! or condZ; T = T1 UNION T2
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4.1 EUL\UU?III
select = T = JOIN rell [att] rel2
from rell, rel2
where rell.att = rel2.att

4.2 ‘EUHUU;; 2
select = T1 = JOIN reli [att] rel2
from rell T = PROJECT TI [qn attribute
where att In Y03 rell]

{select att

from rel2 };
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5.1 [1Uuuu 1 (cond uvuh 1)

select attl Ti1 = {att:vall,val2,...,valn]
from rel T2 = PROJECT rel[attl,stt]
group by aftl T = DIVIDE T2[(att)»=(stt)]T!

having att contains [vall,
val2,...,valn]

5.2 |JUuuvit 2 (cond uuud 2)

select attl Ti=[att:values from sub-query]
fron rel T2 = PROJECT rel[sttl,att]
group by attl T = DIVIDE T2[(att)>=(att)]T!

having att contains (att from
Sub-Query)

5.3 [1Uuuuf 3 (cond Luvil 3)
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select attl Ti= [att:vall, val2,...,valn]
from rel T2= PROJECT rel[sttl,att]
group by attl T = DIVIDE T2{{att)=(att)]T!l
having att=[vali,val2,..,valn]

5.4 EUuuuﬁ 4 (cond uuuﬁ 4)
select attl Ti=[att: vall, val2,...,valn]
from rel T2=PROJECT rel[attl,stt]
group by sttl T =DIVIDE T2[(att)¢=(att)]T1
having att in [vall,val2,...

,valn]
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6.1 |select «x T1 = SELECT rel [att=vall]
from rel T2 =-SELECT rel [att=val2]
where att not In [vall,val2]; T3 = T1 UNION T2

T4 = rel MINUS T3
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SELECT = FROM S ;
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DISPLAY S

ul’dl v
Waansnlane

SNUH SNAME [STATUS | CITY

S Smith 20 London
52 Jones 10 Parls
S3 | Blake 30 Paris
54 Clark 20 London

S5 Adanms 30 Athens
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SELECT PNUM, PNAHE

FROM P
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TI = PROJECT P [PNUM,PNAME]

DISPLAY TI
v (n: v
HAANSNINAD

PNUK PNAME

Pl Nut

pz Bolt

B3 Screw

P4 Screw

P5 Cam

P6 Cag
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SELECT DISTINCT QTY

FROM SP

WHERE PNUM = *p2"

¥ ul dnvun’dlvv
1ﬂﬂﬂJﬂﬁﬂ?ﬁﬂﬁJquﬂqﬁﬁﬁiﬂmﬂﬁﬂﬂuﬁﬂﬁNuUﬂu

Ti = BSELECT &SP [PNUH = "p2"]}
T2 = PROJECT T1 [QTY]
DISPLAY T2
u(cdl v
waansylane
T2 | QTY
200
400
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SELECT *

FROM |3

WHERE CITY = "London";
qnvae%aﬂQﬁuﬁaﬂunqnqﬁinﬁnﬁuﬁuiﬁﬁuﬁuﬁu
TI = SELECT P [CITY = "London"]

DISPLAY T!

ut‘dl '
HABNENIAAD

T1 PNUM PNAHME | COLOR WEIGHT CITY

P1 Nut Red 12 London
P4 Screw Red 14 London

P6 Cog Red 19 London
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1
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maﬂaﬁuﬁaﬂunwaﬁnunaﬂqﬁaﬁnﬁuﬁ :

SELECT *

FROH P
WHERE CITY = "London"

AND PNUM > 'P2" ;
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Ti = SELECT P [CITY = "London"]
T2 = SELECT P [PNUK > "P2"]

73 = T1 INTERSECT T2

DISPLAY T3

ui’n} va
waansniane

I3 PNUNM PNAME | COLOR WEIGHT CITY

P4 Screw Red 14 London

P6 Cog Red 18 London
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'SELECT  *

FROH P
WHERE CITY = "London"

OR PHNUH > "P2" ;
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Ti = SELECT P [CITY = "London"]
T2 = SELECT P [PNUM > "P2"]

T3 = Ti UNION T2

DISPLAY T3

y(-s: Va
Naansninne

13 PNUH PNAME | COLOR WEIGHT CITY

Pl Nut Red 12 London
P3 Screw Blue 17 Ronme
P4 Screw Red 14 London
P5 Can Blue Y Paris

P6 Cog Red 19 London
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SELECT SNAME

FRONM 5,SP
WHERE S.SNUM = SP.SNUM

AND PNUM = "P2" ;

v l: 4:;09(-: v W
Qﬂveevan11uﬁJﬂunﬁﬁﬂﬁinmnﬁuwuﬁnﬁuuunu H

T1 = JOIN S [SNUM] SP

T2 = SELECT T! [PNUM = "P2")
13 = PROJECT T2 [SNAME]
DISPLAY T3

v('dl vdq
HAANSIINAD

T3 | SNAME

Smith

Jones

Blake

Clark
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SELECT SNAME

FROM S
WHERE SNUM IN
(SELECT  SNUM
FROM SP
WHERE PNUM = "P2" ) ;

]
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gnvaa%anqﬂuaoﬂunﬁnwﬁiﬂﬁnﬂuﬁuﬁﬁﬁuuuﬁu ‘

T1 = SELECT SP [PNUM = "P2"]
T2 = JOIN TI [SNUM] S
T3 = PROJECT T2 [SNAME]
DISPLAY T3
urdnsilane
T3 | SNAME

Smith

Jones

Blake

Clark
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L DHMR ﬂﬁﬁﬂﬂﬂﬂﬁﬁhﬂtlBUﬂVﬂHﬂﬁdﬂﬂdqiﬁﬂdﬂﬁ1qJﬂﬂEﬁﬂNﬂQﬁﬁﬁ“ﬂﬂﬁ

Auinus subquery Uat In-predlcate
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SRLEOT S“lut‘
NPT

ot et b B A

FROH 5

WHERE SNUM 1IN
(SELECT SHUM
FROH SP

WHERE  PNUM IN ["P1","'P2","P3"]);

qnvae%anaﬁu%aﬂunqﬁﬂﬁiﬂﬂnénﬁuﬁﬁﬁuﬁuﬁu
T1 = SELECT SP [PNUM = "P1"]
T2 = SELECT SP [PNUM = "P2"]
T3 = Ti1 UNION T2
T4 = SELECT SP [PNUM = "P3"]
T5 = T3 UNION T4
T6 = JOIN T5 [SNUM] S
T7 = PROJECT T6 [SNAME]

DISPLAY 17
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Swith
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Blake

Clark
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17

SELECT  SNUH

FROM SP

GROUP BY  SNUM

HAVING PNUM CONTAINS ["P2","P1"] ;

I ]
) v w f M
Qnuaa%anqwuﬂaﬁunﬂnwﬁinﬁnﬁuwunﬁauﬁunu :

ufﬂl ¥o
Haawsn'lano

SNUM

S!

s52

T1
T2
13
T4
I5
T6

17

DISPLAY

1

SELECT SP [PNUM = "p2"]

SELECT SP [PNUM = "Pi"]

TL UNION T2

PROJECT

PROJECT

DIVIDE

PROJECT

17

T3 [PNUM]
SP [SNUM, PNUM]
T5 [(PNUM) >= (PNUM)] T4

T6 [SNUM]
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SELECT  SNUM

T5

FROM Sp

GROUP BY SHUM

HAVING PNUK CONTAINS (SELECT PNUM

FROM SP

WHERE SNUM = "S2") ;

& J -y n vow (-: v o
maovnnfmum‘luma'\wﬂmnﬁuﬁuﬁ'nﬂuuunu :

Ti = SELECT
T2 = PROJECT
T3 = PROJECT
T4 = DIVIDE
% = PROJECT
DISPLAY 5
HaHEARD

SNUM

Si

52

SP [SNUM = "S2"]

T1 [PNUM]

SP [ SNUM,PNUM]

T3 [(PNUM)>=(PNUM)] T2

T4 [SNUN]
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SELECT

EROM.
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SNUM

{ad v ]
(=1

I7

T IILY

GROUP BY SNUM

HAVING

PNUH =

['p2",*p1"] ;

v v E] - v v A v v
'qmlaa-uan'nuﬁa‘lunww'ﬁnmnﬁwuunﬂuuunu

v(«l ¥
HAANSINAD

SNUH

52

T1
12
I3
1
T5
T6

17

DISPLAY

SELECT SP [PNUM = "p2"]

SELECT SP [PNUM

"P]. |I}

Tl UNION T2

PROJECT

PROJECT

DIVIDE

PROJECT

7

T3 [PNUM]
SP [SNUM, PHUM]
TS5 [(PNUN) = (PNUM)] T4

T6 [SNUN]
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ﬂﬁﬂ?ﬂuﬁJquﬂﬁﬁﬁuﬂﬂﬁﬂaﬂﬁﬁﬂﬂuﬁ :

SELECT  SNUH

FROM SP

GROUP BY SHUH
HAVING PNUM 1IN ["P2","P1"] ;

v ul 4auv(4l v e
qﬂﬂﬁJUﬂﬂ?ﬁuﬁJquﬂﬁﬁﬁﬂﬁﬂmﬂﬁuﬂﬂﬁﬂﬁNNUﬂu

TI = SELECT SP [PNUM = "P2"]

T2 = SELECT SP [PNUM = "P1"]

T3 = Tl UNION T2

T4 = PROJECT T3 [PHUM]

T5 = PROJECT SP [SNUM,PNUH]

T6 = DIVIDE T5 [(PNUM) <= (PNUH)] T4
17 = PROJECT TG [SNUM]

DISPLAY T7

ul":: v
Hagnsnwinno

T7 SNUM

52

53
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SELECT =

FROM P

WHERE PNUM MNOT IN ["P3",'P1"] ;

v v| ] - v v (n: v v
'Qn'uao1;am'1uﬁo’tummwinmnﬂuwuwﬁuuunu H

T{ = SELECT P [PNUM = "P1"]
T2 = SELECT P [PNUM = "P3"]
T3 = T1 UNION T2

T4 = P HINUS 13

DISPLAY T4

v g, va
waansniang

T4 PNUM PNAME | COLOR WEIGHT CITY

P? Bolt Green 17 Parls
P4 Screw Red 14 London
P5 Cam Blue iz Paris

P& Cog Red 19 London
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SELECT =

FROM S

WHERE SNUM > SOME ["s1","s3*];

[ v' 4Avul’d|vu
qauaavanqwuﬁoﬂunﬁnﬂﬂiﬂmnﬂuwuﬁﬂﬁuuunu

Ti = SELECT S [SNUM > "S1"]
T2 = SELECT S [SNUM > "ss"j
T3 = T1 UNION T2

DISPLAY T3

Di’t: vd
HaanEN'lane

I3 SNUM SNAME | STATUS | CITY

52 Jones 10 Paris
s3 Blake 30 Paris
54 Clark 20 Leondon

S5 Adans 30 Athens
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SELECT »
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FRON 5

WHERE SNUM > ALL (SELECT SHUM

FROM SP);
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v v - a6 v v £ [T
?ﬂﬂﬂdﬂSﬂQﬁHﬁdqunﬁﬁﬂﬂﬁﬂmﬂﬁNﬂUﬁﬁﬁHﬂUﬂu

Tt = PROJECT SP [SNUM]
T2 = JOIN S [S.SNUM > T1.SNUM] Ti
T3 = PROJECT T2 [qn attribute u S]
DISPLAY T3
v(uj ¥
HAAHENIAAD
13 SNUM SNAME | STATUS | CITY

55 Adams 30 Athens
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SELECT  COUNT(*)

FROM S i
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INT = COUNT S [ALL]
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NO OF RECORDS = 5
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SELECT COUNT ( PNUH)
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WHERE COLOR = "Red" ;
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SELECT COUNT (DISTINCT PNUH)
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WHERE SHUM > "S1* ;
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SELECT SP [SNUM > "s1"]
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SELECT MAX(QTY), MIN(QTY)

FRON SP..3
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INT1

n

MAX SP[QTY]

INT2 KIN SP[QTY]

DISPLAY INT1 INT2

w (ail ']
Haansnlinne
QTY Q1Y

(MAX) (MIN)
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[} ]
LUYEIvEATNEBUNIY SOL ﬁﬂiuﬁﬂaﬁquﬁonﬂﬂﬂuguﬁ 4.5

¢select stnt> :

SELECT

FROM

[ WHERE

[GROUP BY

"w, n

! [UNIQUE|DISTINCT] sttname

! ¢attname llst> [ "," ¢attname llst>]

! (functlion listy [ "," ¢function list>]

relnane [ "," relnane]

<condition clause> [ORjAND <condition_clause>] ]}

attname [HAVING <condition _clause>] ]

3Uﬁ 4.5 EURUUﬂBJ%BﬂQﬁuﬁﬂunﬁu sQL
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[ORDER BY attname [ASC|DESC]

[ "," attname [ASC{DESC]] ]

<condition clause> : <attname list> <operator> (term_exp>

attname list> : attname ["." ettneme]

' attname ["," attneme]

¢function list : MAX | MIN | SUM | AVG | COUNT | SD | VAR

w(w Myt ! gtiname | DISTINCT attname ")"

coperator> : [NOT] GI! LT | GE | LE | EQ | NE | IN | CONTAINS

[SOME!ALL]

<term exp> : <single_term>
| 4" gingle term [ "," single_tern] "

LMY ¢select stmt> )"

i w1

attname " | constsnt | ettname "."

¢single term> : attname

100 4.5 TUspYeYianME DU SQL (#0)
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e ¥ H51 ¥ v Y] 1
dunuiued (Scanner) shmtiaReudonu vB I fiaL Byt 7qunquvao§nusz
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1)
o o ' v
Qunn itiiinudau RNETuTun et ToUTE Tudy Lex $2udT191UTENTH
p v v a4 d " ¢ g 4w a ¢
qunuiupFeNuaL I et tugnenye AMEIIMERE D] DEMNNTRIFERLTIUTUNHAY
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Joya i dnveuTrungy Lex WamAnUIMMusY U
(ﬁﬂu Definitlons)
%{
#include "head.h"

#include "extrn.h"

%}

alpha [a-zA-Z_)
alphanum [a-zA-20-8 ]
cnui [1-9]

digit [0-9]




digitSign
pys
(ﬁﬁu Rules)

\H

[0-9_-]

strcat(Cmd, yytext);

81

if (FlagEdi==0) return QUTATION;

else {

if (yytext[yyleng-1]=="\n"} {

|l(1l

yytext[yyleng-1]="\0";
return STRING; }

else yymore{); '} }

strcat(Cnd,yytext);

if (FlagEdi==0) return GT;

else {

if (yytext[yyleng-1}=="\n') {
yytext[yyleng-1]="\0";
return STRING; }

else yymore(); } }

strecat(Cmd,yytext);

if (FlegEdl==0) return LT;

else {

if (yytext[yyleng-1]=="\n"}) {
yytext[yyleng-1]="\0";

return STRING; }

else yymore(); } }

streat(Cnd,yytext);

If (FlagEdi==0) return GE;

else {

if (yytext[yyleng-1]=="\n"} {

yytext{yyleng-1]="\0"}



ll(=|l
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return STRING; }

else yymore(); } }

strcat(Cnd,yytext);

if (FlagEdi==0) return LE;

else { If (yytext{yyleng-1]=="\n') {

II()“

" l=|l

yytext[yyleng-1]="\0";
return STRING; }
else yymore(); '} }
strcat{Cmd,yytext);
if (FlagEdi==0) return EQ;
else { |If {yytext{yyleng-1]=="\n") {
yytext[yyleng-1]="\0";
return STRING; }

else yymore(}; } }

strcat(Cmd,yytext);
if (FlagEdi==0) return KNE;

else .{ if (yytext[yyleng-1]=="\n') {
yytext[yyleng-1]="\0"}
return STRING; }
else yymore(); } }
strcat{Cmd,yytext);
if (FlagEdl==0) return NE;
else [ If (yytext[yyleng-1]=="\n"} {

yytext{yyleng-11="\0";



return STRING; }

else yymore(); } }

strecat(Cmd,yytext);

if (FlagEdi==0) return DOT;
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else {

if {yytext[yyleng-T}=="\n"}) 1

yytext[yyleng-1]="\0";

n,n

H,u
1

return STRING; }

else yymore(); 1 }

strcat{Cmd,yytext);

if (FlagEdi==0) return STAR;

else {

if (yytext[yyleng—1]=='\n') {
yytext[yyleng-1]="\0";

return STRING; }

else yymore(); } }

strecat(Cmd,yytext);

if (FlagEdl==0) return COMMA;

else {

it (yytext[yyleng-1]=="\n") {
yytext{yyleng-1]="\0";

return STRING; ]}

else yymore(); } 1}

streat(Cmd,yytext);

if (FlagEdi==0) return SEMI;

else {

if (yytext[yyleng-1]=="\n") {
yytext[yyleng-11="\0";

return STRING; }



{cnum}{digit]x
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else yymore(); } ]

streat(Cnd,yytext);
if (FlagEdl==0) return CONSTANT;

else { |If (yytext{yyleng-1]=="\n") {

yytext[yyleng—l]:’\o’;

return STRING; }

[digitSign}+

{alpha}[alphanum}*

[ \t]+

{

else yymore(); 1 1}
strcat(Cmd,yytext);
{f (FlagEdi==0) réturn lookup{ IDENT) ;
else { If (yytext[yyleng-1]=="\n") {
yytext[yyleng-1]="\0";
return STRING; }
else yymore(); } }
strcat(Cmd;yytext);
if (FlagFilename==1) {
FlagFilenasne = 0;
return FILENAME; ]
if (FlagEdl==0) return lookup{ IDENT);
else { If (yytext[yyleng-1]=="\n') {
yytext[yyleng-1]="\0";
return STRING; }
élse yymore(); } }
if (yytext[0] 1= "\0")
strcat(Cmd,yytext);

if (FlagEdl) {



if (yytext[yyleng—1]==’\n’) {
yytext[yyleng-1]="\0";
return STRING; }

else yymore(); } }
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strcat(Cnd,yytext);

if (FlagEd!) {

||]ll

" [ n

if (yytext{yyleng-1j=="\n")
yytext[yyleng-1]="\0";
return STRING; }
return yytext[0]; }
strcat{Cnd,yytext);
if (FlagEdi==0)
return  RBCK;
else If ({FlagEdi) {
it (yytext[yyleng-1]=="\n") {
yytext[yyleng-1]="\0";
return STRING; }
else yymore(); 1}
strcat(Cmd,yy@ext);
If (FlagEdi==0) return LBCK;
else If (FlagEdl) {
if (yytext{yyleng-1]=="\n") {
yytext[yyleng-11="\0";
return STRING; }

else yymore(); 1 1}



(" { strcat(Cmd,yytext);
if (FlagEdl==0) return LPA;
else If (FlagEdi) {

If (yytext[yyleng-1]=="\n") {

yytext{yyleng-1]="\0";

return STRING; }

else yymore(); 1} 1
"yn { strcat(Cnd,yytext);
if (FlagEdi==0)
return  RPA;
else If (FlagEdl) {
if (yytext[yyleng-1]=="\n") {
yytext[yyleng-1]="\0";
return STRING; }
else yymore{); 1 1}
[*] { if (FlegEdl)
return TERHINATE;
else return yytext[0]; }
if (FlagEdi==0) return yytext[0];
else If (Flagkdi) {
if (yytext[yyleng-1]=="\n"} {
yytext[yyleng—lj=’\0’;
return STRING; }

else yymore(); 1} }
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L L 4
1 v a ¢
SOL ﬁagﬁunﬁnwuan n. 'ﬁaiuﬁaxuﬁﬂoﬁw;nunq1n1aaﬁUﬁaUﬁnimunonﬁBﬁ sSoL
»
4 1 #
aﬁuﬁnuqﬁwuﬁﬁ Tnu1%uuag%ugﬂuuunﬁuvanhuunﬂaa1ﬂ1un1u Yace . inyasldnd

d 1 t : [ v o v
LALLM LAAUY qﬂu%aﬁquﬁsngiﬂ%ﬁniuiunsunuauu

/% keyword */
vtoken ALL AND APPEND ASC BY CHANGE CONTAINS CLOSE CONSTANT DEL
stoken DOT FROM GROUP DESC DISTINCT HELP
stoken HAVING IDERT INSERT LIST LISTREL LISTDB OPEN OR ORDER PRN
4token RUN QUIT SAVE SELECT SOME STRING SYNTAX UNIQUE WHERE GETF
ytoken HAX MIN SUM COUNT AVG SD VAR
/% operator token x/
ytoken EQ GT LT GE LE NE IN NOT RPA LPA LBCK RBCK
“token SEMI COMMA STAR QUTATION TERMINATE RAOCOMM FILENAME
%A
line
! 1ine lineCommand;

1 ineCommand . query_command

! editor_command enter



 enter;

query command : set032
select stmt SEMI set033

! GETF filenane set162

! LISTREL enter set103

! LISTDB enter set104

' set001

OPEN dbsname set03l enter
| set001
CLOSE dbsnanme enter setl@b

! HELP option enter

! RAGCOMM
! RUN enter set034 ;
option : { Help Routine(1); 1
1 SYNTAX { Help Routine(2); }i
edltor_command : APPEND enter STRIKG set051

\  CHANGE enter STRING STRING set054

i DEL CONSTANT s5et035
! INSERT enter commandlist set037
| SAVE fllensnme opt set1906
| PRN { Listing{); 1}

! LIST linenum
¢’ STRING set197

' QUIT { return(SystemRoutlne(QUIT));];
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select stmt : select clause
where clause
group cleuse

having_clause

order_clause

' error;

select_clause :  SELECT set10t sel list set103

FROM rel list setl0d

| error

commlineA :  STRING setl18l;

where clsuse : WHERE set131 condition_clause set132
i

conditlon clsuse : operator_cond set133 set005 setll7

boolean cond_list j

boolean cond_list : OR set006 condition clause
! AND set007 conditlion clause
s

set definition : SOME setl74

| ALL setl75
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nTnaeh

N1TAN NI

setl105

AhMuAAIL HuANTAN LN TANE SUGUANNT JOIN

- !
o

set1006

ﬁﬁzuﬂiwntnuﬁtﬁuqéaoﬁouunﬁunﬂ1ﬁo JOINTAR lweuﬁWUW;WHHﬁﬁe

YguRnaT JOIN

setl3l

setl33

set139

setidl

setldd

setl46

set 147
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TUPNODE  «jolinprocess(rell,rel2,Jcnd)
RELNODE =*rell, xrel?;

int Jend;

Tau Joend o EQ, NE, GT, GE, LT uat LE
MINUS

TUPNDXNODE xdiffprocess{rell,rel2,cnt)
RELNODE «rell, xrel2;

int cnt;

DIVIDE

divided(rell,rel2,rsltname)
RELNODE xrell, xrel?
char xrsltname
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PROJECT

TOUTTAB  aproject (pt,fst,len)
TOUTTAB  #pt

INT fst, len

SELECT

TOUTTAB  SQL select (tab,pt)
WHERETAR xtab;

TOUTTAB xpt;

UNION

TOUTITAB  xUnlonProcess (pt,ptl)
TOUTTAB  #pt,pti;

INTERSECT

TOUTTAB  xIntersectProcess (pt,ptl)
TOUTTAB  #pt,pti;

COUNT

INT DoCount{rel,stt,type)

RELNODE =xrel;

ATTNODE xatt;

Int type;
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SUH

INT DoSum (rel, att)

RELNODE «rel;

ATTNODE =att;

HAX
CHAR  xDoMax (rel, att)
RELNODE #rel;

ATTNODE »att;

HIN
CHAR  xDoMin (rel,att)
RELNODE xrei;

ATINODE #att;

sSh
FLOAT DoSd (rel,att)
RELNODE =xrel;

ATTNODE xatt;
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VAR
FLOAT DoVar (rel,att)
RELNODE =xrel;

ATTNODE xatt;

AVG

FLOAT DoAver (rel,att)
RELNODE xrel;
ATTNODE xatt;
1 : a |: a.:d 73 ql - ~ - 4 1I v d ¥ dl
@0 T L HURNE ININTHAUA LY L DU U IUINEINNUS i 7eTH L tuvendntdaunium
¥ L4 1 b
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L 4 . v oA
VOUL YNVDINVTHBURINNNT IUU HTIUAL | BUANIY
I v
- Tsunguvet Union , Intersectlion, Project Wat Select gnuhuﬁﬂﬁ
v d
1nuU1uUiolﬁualﬂnﬁnu
~ fUsunTuuey Divide u%uﬂzouazﬁ§wat30u1uma¢n11 Divide iANLANIND
v v v v v
MABANRBINUNTITIYVERINABLONYOYA
GROUP

TOUTTAB sDolIntoGroup(node)

FUNCTAB xnode

ORDER
SORT (str,n,fst,lst)
CHAR  =xstr;

INT n,fst,lst;
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fst,lst lUuﬂhEHuJHTHRﬁtqﬂﬂﬂUﬂﬂdﬂﬂgﬁﬂﬂﬂdﬂﬂ??ﬂE?Ud N

UNIQUE

TOUTTAB  #CheckDup (pt)

TOUTTAB  xpt

EDITOR COMMAND

] t 1

DelRoutine(no) Toufl no LiumunuiauanisineInTeEaUIDAY
I ]
ChangeRoutine (ts,ss) Tauh ss Liudonanul AnlumiauaanushahTe e

. ; y .

ApInnTee LUANULAE ts (Thdeadaudn

] ] ] 1
InsertRoutine (no) Toufl no |UumunyiavvessniaiineantTat Lindenany

[

AppendRoutine (str) Taun str L udona N RuAenuunnE atiu

1 t [ 4
QUERY COMMAND sh&$ffmunNnll fe

OPEN, CLOSE, RUN, GETF, LISTREL, LISTDB tat HELP #"01%0

= al - ¥
?1WUﬁtlﬂUﬂlﬂﬂtﬂN‘ﬂquﬂﬁﬂNuﬁn Y.
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v ‘ 1
1 4 w ¢ oaw -~ v o f
Aol fufaetnsvesdonanudounty SOL saandeufiifnnifisadniuus
] .

] ]
v v ] v v - ~ (4
AuuAY uazvunnunwa1?un?iiﬂiun7uﬂauvaagnnhﬁaﬂﬁuﬁnﬁcwsﬂmnﬁuﬁuﬁ

71728879

v v v uv
ﬁanqquﬁ¢ﬁunqawuﬂﬁgaaﬂﬁuwuﬁ ;

SELECT _ SNAME

FROM 5,5P
WHERE S.5NUM = SP.SNUM

AND PNUK = "p2"

¥ v’ auv(lvv
qnvaovaﬂaﬂuﬁaiunqsﬁﬁiﬂwnﬁuﬁuﬁﬁﬂnuunu ;

T1 = JOIN S[SNUM]SP
T2 = SELECT TI[PNUH = "p2"]
T3 = PROJECT T2[SNAME]
DISPLAY T3
M -
YUADUNITAN LUKIW
t1 = xjolnprocess("s","sp","=")
t2 = xSQL_select ([pnun="p2"],"t1")
t3 = aproject {"t2",fst,len)

Wy I.?!!!
fst = first position of attribute SNAME
len = length of attribute SNAME
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M v ‘
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1
v v v v {
U1zTunnhﬁeiunwawunanqaﬂﬁuwuﬁ :

SELECT =

FROM  SP

GROUP BY SNUHM

HAVING PNUM = ["P2","P1"];

¥ v P o v v s v W
?ﬂﬂﬂ\}'d0ﬂ']']uﬁJquﬂqBWW'ﬁﬂmﬂﬂﬂﬁuﬁﬂﬁuuUﬂu H

Ti = SELECT SP [PNUM = "P2"]
T2 = SELECT SP [PNUM = "P1"]
T3 = T1 UNION T2
T4 = PROJECT T3 [PNUM],
T5 = PROJECT SP [SNUM PNUM]
T6 = DIVIDE T5 [{PNUM)=(PNUM)] T4 !
DISPLAY T6
5unaunq1ﬂhtﬁuaqu :
t1 = aSQL select ([pnum="P2"], "sp")
t2 = #SQL_select ([pnun="p1"], “sp")
t3 = sUnionProcess ("t1","t2")
t4 = PROJECT ("t3", fst, len)
t5 = PROJECT ("SP", fst, len)
t6 = DIVIDE ("t5", "t4", "t6")

fst = first position of attribute PNUM

len = length of attribute PNUM
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SELECT =«

~FROM—P

WHERE PNUM NOT IN ["P3", "P1"];

1 ]

v v o Q w v I v v
1;9110J'Uf)ﬂ')"lNﬁd‘luﬂ'\ﬁ'\ﬂ'ﬁﬂmﬂﬁm“uﬁﬂﬁuuﬂnu :

Tl = SELECT P [PNUM = "P1"]
T2 = SELECT P [PNUM = "P3"]
T3 = T1 UNION T2

e T4 = P NIKUS T3
DISPLAY T4

v

VUABUNTTANLHUITY ¢

tl = »SQL select ([pnun="P1"}, "p")
t2 = #SQL select ([pnum="p3"], "p")
t3 = xUnionProcess ("t1","t2")

- t4 = xdiff _process ("p", "t3")
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ANBAL VB IAMNHANAIANDIR L NRTANIMUAT2TURY TN INUYBIRTEYANEY SQL
2 TUuLUAe ANAAKANATUNITATIIAOLUTULLUYEININY (Syntax Error) WatAIny

HANaNRlUINE ATIEBUAN MG (Semantic Error)
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select sname

from s

where snum ¢ "S2"
and snum'ln ( select snum
from sp
group by snum
having pnum contains {select pnum
from sp

where snum = "S2")});

'
4

1 »
v w 5 v v P vow d w
1;mma'uaﬂ'nuﬁa‘lummﬁ'ﬁnmnﬁuwuﬁﬂﬁuuunum‘rtUumu :

T1 = SELECT SP [SNUM = "S2"]

T2 = PROJECT Tt [ PNUM]

T3 = SELECT SP [ SNUM ¢ "S2"]

T4 = PROJECT T3 [SNUM, PNUM]

T5 = DIVIDE T4 [(PNUM) >= (PNUM)] T2
T6 = JOIN S [SNUM] T5

T7 = PROJECT T6 [SNAME]

DISPLAY T7
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Kkkk* SUMMARY OF SQL INTERPRETER COMMANDS «xxxx

HELP
COMMAND | ! MEANING
HELP I Display SQL Interpreter command.
HELP SYNTAX ! Display SQL language syntax,

COMMAND ! MEANING

OPEN filensme | Open datsbase name "filename".

CLOSE fllensme | Close database name "filename".

LISTREL ! List =all relations In current database.
LISTDB ! List all databasses in data dictionary.
more ..
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INSERT

Insert command line at current line.

DEL 1 inenumn
CHANGE
APPEND

SAVE fllename

SAVE filename
APPEND
LIST linenum

LIST

RUN

GETF filename

more ...

Delete command line of line no. "linenum
Change command !ine at current line.
Append command line at current line.
Save current result In "filename.lst" at
current dlrectory,

Save and append current result in
"filename.lst" at current directory.
List' command line bufferi no linenum.

List all command line buffer.

Rerun commsnd in command line buffer.
Run command from text flle name

"filename.scp".

i

1_1J'71 ¥.3 71UM1T HELP (me)
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PRN | Print current result of command line buffer.
RAOCOMM i Print RAO operatlion of current result,
$ command | Use shell command on unix systemn.
EXIT
QUIT : Quit SQL Interpreter.

100 ¥.3 9707 HELP (#8)
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- aﬁnguﬁ 6.2 sﬂaﬁﬂ%ﬁuﬁﬂhiﬁ "HELP SYNTAX' wmnouthsfud  studng
) - ' 1
1wuazt5unﬁzﬂ3ﬁuuu§eﬂ1qu§a SELECT n¥unuianie SQL  n19ve

nqwﬁauﬁnaﬂuguﬁ v.4

xkxxx SUMMARY SYNTAX OF SQL LANGUAGE sxxxx

SELECT STATEMENT

SELECT Tyt

| [UNIQUE!DISTINCT] attname

| <attname list> ["," cattname listy]

i <function_listy ["," «functlon list)] :
FROM relname [ "," relname]
[ WHERE <condition_clause> [OR]AND ¢condition_clause>]]

[ GROUP BY attname [ HAVING <condition clause> ] ]

[ ORDER BY attname [ASC!DESC] [ "," attname [ASCIDESC]] ]

EIJ'?T Y.4 EUBUU%BW)'W?(OUWW SELECT
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xxxkx  SUMMARY SYNTAX OF SQL LANGUAGE &%

<condition_clause> : <attname list> <operator> <term exp>

<attname list> : attname ["." attname]

| attname ["," attname)

<function list> : MAX | MIN | SUM | AVG | COUNT | SD | VAR

"(" "«" |. attname | DISTINCT attname ")"

<operator> :[NOT] GT | LT | GE | LE | EQ | NE | IN ! CONTAINS

‘ - [ SOME}ALL]

<term_exp> : <single_term>
i "[" single term [ "," single term] "]"

i (" ¢select stmty "}"

HRD H H
.

¢single listy : attname """ | constant | attnanme

attname

'g'uﬁ v.4 gﬂuuuiam'mﬁeumn SELECT (w0)
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v “ .

2.2 MTTUNATUTENIANAYEAINEDUDNY SQL
n o l’: Veaind v v
TUIMEIMUAURUSUNTRUATMNAENITUT L NI ANAYOAINEDUON SQL 1R 3

v v ¥ a“ v oA
llUUﬂ"IHﬂ'J'mmNﬂ'W'dﬂ\'l@‘l'd ddnyTvacl aunnIy

- TaunTUeuvendnudeunY SOL NI tufiunlnunT s

178073 select x from p;

')
- TAun1yLTunt¥iennudeuny SQL anuudeya
778419
d L) v v ¥
getf fllename (UUNITLIUNTSVOAINUFRUDIN SQL INUNNYD

ga%a filensne

- TAUnTI TunS18ANNABLNNY SOL INHEILAMNAIRAD
fasuny
st  iiunasudasdoniaudanony SQL éiiuizuaawangdéﬁQnaﬁn
 iaumNnEn

) t ' .
4 - [ [ N
run L IUANTHRYEANH LD SQL MAINANEY 11st NIUTENIANE

a vy -
ENRONUILAMNEE AN TUNNITIBVOAINEDUNIY SQL HINTU 3INANFILND
- : : [l v o v f vlt:
ANLUE U AN LAY 1nunﬁ1nﬁLuuqquuazﬂunhﬂuiﬂnq1ﬁovagauaans LUGRAE )
‘ 2 dv:

DUUANHEEAINAUNITISYOAIUTDURINEN MU

TUu LY OPEN <database>

JUuuy

@ v 4 A v
AITNNUY Lﬂunﬁﬁatﬂat1unﬂigquuaga ¢database>
A1BUY SQL> open base

]
d o o
1un1iiunisgwveyade base
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TUu Uy CLOSE <database>
d v - - v v
AN :Uunﬁﬂaawaunxannﬁ1Lsunﬂisﬁumaga <database>
199079 SQL» close base
-1 = -t o [ ‘
tﬂunﬁsunlannﬁqtqunﬂijﬂuuagaia base
TUuyY LISTDB
g : ]
AURYY LUuﬂhﬁatﬁauﬁﬂdiagﬁuﬂagaﬂauunﬂuqzuu
FULuY LISTREL
a I:d' q: n' : » n:nl L4
RINNRINY ;Uuﬂhﬁotwauﬁnasanﬁsﬁouayanauunﬂugwunagant1un?i
THIUY SAVE |
4 ¢ o d v dan v a ¥ v
AHNNAL tUuﬂﬁﬁalﬂatnuwaawﬁninﬂwnnﬂ1nhtuuaﬁuﬂioaﬁqﬂiqﬁu
’ 1
uﬁuvaga '
ﬁdaﬁﬁo SQL> save nanme
) 1 [
a d v ¢ . PY o
luunﬁi1nunaawﬁﬁiﬁﬁﬂnnﬁ1ﬂﬁlﬁueﬁunsoaﬁqﬂWSWHuﬂu
v
vagain name. lst
178079 SQL> save name append
’ 1 ")
d d v (¥ - v [
lUunq11nuwaaﬂﬁniﬂaﬂnnﬁ1ﬂhluudwuﬂsoaﬁqn fenIYy
v v a
uﬂuﬂﬁga ¥0 name.lst
;gggg LIST
d u'ql [ st ] v
ANNHY Lﬁunﬁﬁa1wauﬁnavanoﬁuﬁaunquntnuagﬂuuu1un1ﬁuﬁhﬂﬁn
228419 SQLy 1ist

d ¢ 4‘ o i ] v
LHUNYTLERJYEAINNEDLOTNNL nuag‘luumunfnmhﬂan
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728079 SQL> llst 2
[ 4 o vdl‘ 1 1
LN TUEAIYBANNEBLANNIULTINAN 2 TUnUILAI N IMAN
JUL U PRN
11 I o
[- 4 [ ™ - - v oW Y [T ]
ANUNYIY LUunﬁﬁatﬁaﬂuﬁuaawﬁnWﬂﬂﬁnnqﬁnhtuuoquﬂ1¢aqqﬂnwa
]
4 & ¢
LATBINUN
JULUY RAOCOMM
. | I | 1 i
d w v » oy oW
AUNNNY 1Uunhﬁ¢Lﬁﬂuﬁﬂaﬁhnunﬁﬁauﬁun RAO Wdutiufudpniny
]
#eun Y SOL ﬁnﬁnﬁu¢ﬁueé
TUL Ly CHANGE
od I: o dl U. |
ANURUNY LAUANEINITANLULINY LUALMEYAY YBIVBRITNLNIEIUYE Y
ot ¥ d'l 1 7]
i YeAINdaunN SQL nagﬂunuqunqquaﬁwan
728173 5QL> tist 2
SQL>» change
Enter old string : x
Enter new string : snum
1 I
d ) v v o v
LUIURYTLUAUUEUA YA N YTETULTINAN 2 Y83VBANNNABY
.
v v 1 v a
0NveNa SQL nwéaqu ndgwwonyre "x" Uy "snun"
LYy APPEND
o vl Iy -\Ilif [ - v
APVHNENY  LIUANAINITANLHUIE LHNABNIY YBAIINUNIEIUYDIYE

[]
AR BL0NY SQL ﬁe@%unﬁqunawuahuﬁn
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720019 SQLy 1ist 2
SQL» abpend
Enter string to append : ,sname

a . v :
LUANT LRUAONLAIEDNYTE ", sneme”  WuTINAN 2 vey

L

ﬁanaﬂuﬁnunﬁuﬁaga SOL n?&équ

FULUY DEL
1
a v v 1Y)
fNYLNL LUuﬂhﬁanjiﬁhtﬁuequ Ay YORINLN IV VORI N Y
-&l 1 [} L ¥
Ny SQL nagﬂuuuqunqwuahwan
f79179 SaLy del 3
a [ [ 4' [ 1Y
LUunNTaLYeRN UL TRAN 3 YBIvONINMHBUR N YONA

v

SQL n%aéﬂqﬂ

UL LY INSERT
iy | Suehdennaiinen (i Sennnundenanudouany
SQL %a@ﬂuﬂﬁoununuvﬁnﬁn
78119 SQLy 1ist
SQLY insert
[3] where clty = "London";
[4] #
tﬁunqstéuﬁquﬁnuTz where city = "London" Tuuvy
ﬁnuﬁaqﬂ(iuﬁﬁﬁau11ﬁn% 2)vosdomudountuieys SOL

¥ |

[T | - dl Nun <& . L4 4'
ﬂ‘i’dﬁ"lqﬂ TauntnTeanioy "# HN']Uﬂw}aufgﬂﬂﬂﬂ'}'\N'ﬂﬂt

-
(3 H]
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TR LY QUIT

]
-1 v
AUKYIY LUuphE 3L

AOUNLANNTAMIMUWAINNIWANIEY SOL pon

1Uﬁ1zuuaqut%u

d' dlllt‘n(s!" " v
= AT 2L HBHVIRINANE S QUIT™ - A EUTINGION NI AN VTHRAYB Y-

[ ]
. - a -
1UTUnTy Mrdbms ﬂoguﬁ ¥.1 tﬂunﬁ1nauﬁu§1zuu Mrdbns

LY. -
3. asasnenTUsunsy  Mrdbms

v ] o
nseenIniUTinTy Mrdbns 1w@1§1§an1ﬁunw1uau Quit ITUNTITHAN

H
Database 91040170009 nTUTENTH Mrdbms 4arndulully Shell Command V83

5 £ v d'
‘rzuugunﬁ LdnInInnn  ¥.5

Help Database Relation Tuple Qdery

AboutDBMS
Syntax
ExitToShell

SetPrint&RelType
Quit

Message :

-- I,
e

1
Euﬁ ¥.5 200 HINE ¥ INYITAUNNTRY  Qult
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ll i -
6 ‘ UIHTINT ATEINUN

! ]
qu meu  the SuR 7 Lﬁauqaﬁnu W.f., 2510

- L
qmnaiﬁnnq
] [} .
of [
W sad0 1y i 1Ten9fnEn
IAUIRIIRTULRN-—— AR UV MRS RS 2531
A 4 - t
( AUAAYENT } MU L YNBIRINg

]
nunisAngn (MaTnlusendranaifionn)

- : - ¢ P
ﬂugﬂuﬁlﬁﬂanﬁnBﬁﬂﬂuﬂqlﬂﬂ?“ﬂtanaﬂﬁqT

l '
AuKiAuAE R uRnaY
Ahuwis Database Analyst
V3HR AouTNIARIAY (UTeLning) hiia
CDG HOUSE |
v o A
202 0,797 U193UI
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