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Abstract

QBE is a relational calculus query language of a relational
database managenent system. This language can be used to retrieve
the desired data from a database without telling the steps of
operations to the system. The user perely specifics characteristics
of the desired data he wants to retrieve.

The syntax of @QBE is based on the idea of maling query
entries in the .structure of the relevant relation(s) in the tabular
form{s) on the computer screen instead of writing a sequence of
statenents. Therefore, it is very simple and easy to be used by
naive users. However, it is very efficient in retrieving even
complex queries.

This thesis 1is aimed at a construction of @QBE query
language inberpreter. When the‘user completes the query in table(s)
on the sereen and orders the system to perform the operation, the
system will analyze and check the syntax. The valid query will be
processed immediately and the result is shown in tabular form on
the screen. LEX and YACC are the UNIX’s utility programs used for
lexical and syntax analysis of QBE interpreter. The relational
algebra operations developed by the previous thesis and the
project are used to process the semantics of the QBE query.
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Tz = SELECT § ECITY = "Paris"]
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T3 = T1 INTERSECTION T2
T4 = PROJECT T3 [SH]
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1 = SELECT 8 [CITY = "Paris"]
T2 = SELECT § LSTATUS > 201

T3 = T1 UNION T2

T4 = PROJECT T3 [S#]
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supplier "S2"

(Get-—-supplier— —nunbers .. for suppliers who supply at least one

part supplied by supplier 352.)

SP | St P QrTyY

p.sx |px

sz |px

- w dd » o
AT adadudugndnliaiu

T1 = SELECT SP [5% = "s82"1
T2 = JOIN SP (P#1 T1

T3 = PROJECT T2 [S#]
DISPLAT T3

Han1itHaunay

SP St

51

52

53

54
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(Get - part numbers for all parts supplied by more than one
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A

SP | 5% P&

QTY
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AqAfUIA

. ‘la ° ﬁ ey ' P
part nitlusiaauszidn  Part miat P d7InQluanse SPOWNNITIMRY

¥ IR A W ded
IRREDRE (A9 TuRAITI9RIER px NETINQTRATTIIAIEAT 2 URITNKAT St

13t n)

L. | u(4 TR
AT ANATNMUERANRANY

JOIN SP L[S# != S#) SP

T1 =

TZ = JOIN SP [P¥1 SP
T3 = T1 INTERSECT T2
T4 = PROJECT T3 [P#]

DISPLAY T4
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(Get supplier names for suppliers who supply part P2.)
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Anatua

+ ot 13 B d
"Er0819" sx gﬂquﬂuﬂ1LQBNTSHQWQBﬂﬁﬁﬁﬁaﬂﬁ S uaz SP BEASIMLAL
o g . des ﬁ, ﬁéddt. ’
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" P1 = SELECT SP [P¥ = "p2"]
T2 = JOIN S [S#1 Ti
T3 = PROJECT T2 [SNAME]
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{Get supplier names for suppliers who supply at least one red part)
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DISPLAY T4



31

wan1Tdanan

S SNAHE

. Smith

Jones

Clark
T | -
giadoIn 2.14 ~

- 4 P, W : o
wdasdanne supplier MliiAde part Teilsdd "p1"
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E) FER ﬁ T n "
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AT REAGNHBTNANIUANY

T1 = SELECT SP [P# = "P1"]
T2 = PROJECT T1 CSNUM]

T3 = JOIN S [S#1 T2.
T4 = 8 MINUS T3

'T5 = PROJECT T4 [SNANE)
DISPLAY 15

wan1idauiy

S SNAME

Blake
Clark,

Adams

w 1
adaa9n 2,18

o 1 4 (3] ] ' . 4
AmTunnaz part ngnd¢ RudayTiRdaad part uazgaﬂaqanﬂqnaq supplier 0
! o

79 part 11 1

(For each part supplied, get part number and names of all cities

supplying the part.)

5 5§ SNAME | STATUS CITY Sp | S# P# QTY

Colsx - ip.se sX  |D.pX
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JOIN S
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T1 = [S#1 SP

T2 = PEOJECT T1 [CITY,P#J

DISPLAY T2

wan IR

Result | CITY P4
London P1
London P2
London P3
London P4
London P5
London P8
paris | P1 |
Paris P2
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n1Tdsun ndanatesld Built-in function

w L] 4
N LRELNEL! 2.16

¥

. ,- H g
HEAYIUNIN SﬂppllEf ﬂﬂﬂﬂﬁﬂﬂﬁ%

5 St | SNAME | STATUS CITY

p.cnt.all.sX

d1atuan
ﬂ * . : . % > %] ﬂ v [
1. all. sty Built-in funchlon ZaA LU ITIUTINL uqﬁnagaﬂwﬁaq
ﬁﬁuﬂn all, as (?unun“ﬁaaﬂ S nﬁwuaﬁuﬁﬂiwa 23]
2. cnt. Lﬁu Built-in function ﬁ¢uuawu1uﬁaquananawuanaqﬁanana
2 ) -
niaaﬂnnﬂiﬁWLunqﬂu all.
of LY
3. gawaTasas "p.eat.all.” uni hp.ont.all.sx" TAEAITUMNTHEIAY

| a2
tHEBLL AN

gan1Tdanny

S |S#.ent




[ 2] 1 tl
gaag1In 2.17

{iyatuon supplier

o
o Ao w
nqnuaunwaqdq part

RN
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5P

Sk

Pt

QrY

p.cnt.pn.all.gg

faafuia

s ry
- pagiasuaasiandn

a1 14 o
all.sx niavhidanu

a7 TR e all. s

gan1ddaunii

SP

Sk.onb

i9) ] YR 2 4
ent. 1unanasuuaﬂnaﬁqanngan1§

£
(aanna71ddeniuy un. (uniq

390075874 B9

E1)
we) Aun1gaian
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2. 18
£ - : . '4 &
mwaTINga9fwTmEas part N part ?qgnﬁqTaa supplier nusid "s1"
SP S# P QTyY
s1 p.sun.all.100
. { y ' &
1. nagirdmssaadenin sun. ?uﬁaﬁqsuunﬂﬂnaqgaﬁagan%ﬁaﬁﬂ all. 100
0. 21AN1TRBUNINAIANIEY  QBE EﬂqﬁuﬁﬂuﬂindwsnanLﬁuﬁaﬂ11n1§51
- at . ‘* “ 1 3 )
*"d9m7u supplier naiind "s1” TAwIHaYINTaIRIUTHINTDY park AN
o 4
part n "s1" LUuéﬁq
wan1Tdauny
SP |QTY.sum

1300
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i L} J
A1aaden 2.19

: - oA 4 .
uﬁﬂﬁﬂﬂ??uﬂinqmﬂﬂﬂ part, NYRUANULAARY supplier d#

SP Sk pt | . QTY

pn
[
.

p.gr.sx T

. -5
A1amd

= . N R + o s IV 17} 1 £4
1. gr. Wi Built-in function aﬂLuuﬂ11qanqnuuqna§aaﬂuﬁﬂaaunn

gr. a8

ﬁ . . . Y , ¥ A v
2. sum. biu Built-in function ﬂﬁkuunﬁiﬁﬂnﬁﬂﬂﬂﬁuﬂﬂ1ﬁﬂﬂﬂﬂﬁT

. A o ' o 4, v Y
AL 1NN all. ﬂUnﬂﬂQHﬁBQHQQEQEﬂ“Iﬁﬂqﬂﬂa.1

wan1agaunn

5P St QTY.sum

51 1300
52 700
88 - 200

sS4 900
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‘ﬂﬁ?ﬁaﬂﬂ1uﬁﬂﬂaTﬂﬂﬂﬂTLﬂ%ﬂutﬁﬂuﬁﬁﬁﬁﬂg
4 ' -
dapfiren 2. 20

T
“udavsiidaay supplier Ade part nn palt fnog

(Get supplier nunbers for suppliers who supply all parts.)

Tgp | Sk 3 QrY

p.gr.sxfall.px

p | P¥ PNAME | COLOR [ WEIGHT CITY

all.px

f1atun

1. gr.8x ?uﬁauﬂ Sk Lﬂunﬂiqanﬁunwiannan | AR S BAAZRY

2. all.px Tudaun P naqawqwqﬂaga SP uay P Lﬁunﬁﬁtﬂisutnﬂuﬁﬂ
ga9at  PH Tuang1y SP (%qgnﬁaxﬁunéuawﬂéwuéas st Indp 1) 2

tﬁﬂﬁﬂ@ﬂﬁaqéﬂ S§ TuR1TIe P

of [t (4 u.u
AEIMTANKFHARTNENRANY

71 = PROJECT SP [S#,P#]
T2 = PROJECT P [P#]
T3 = DIVIDE T1 [(P#) = (PB)1 T2

. DISPLAY T3
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gan1ddauni

gp | st -

51

v 1 A
[2a819n 2.21

ar s wo b . Y gt
udavIdaay  supplier A m¥unaar supplier ?qagﬂqﬁasdeqn part A

WEIGHT #asnin 19

SP St Pk QTyY

p.gr.sx|Call.px]

P PY PNAME | COLOR WEIGHT CITY

all.px <19

d1ptuaa

v ) W «é'-ﬁ I R
1. CEEREE Y R AR P ‘inan PH¥ qﬂ“uﬁ%ﬁl i P# naqunaﬁaganﬂﬁﬂ

WEIGHT Basnin 19

2. all.px C Call.px]
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E w 4 w e
s iEAnaedniingnauiiain

T1 = PROJECT SP L[Sk,P#l

79 = SELECT P CWEIGHT < 19)

T3 = PROJECT T2 [PH#I

T4 = DIVIDE Ti [(P#) >= (P#)1 T3
DISPLAY T4

wan1Tdpun N

sp | sk

51

o ' - 4 '
aqaa79n 2,22

o . ot 1 . : V 4 b ]
ugagTvdnay supplier AmTulnay supplier Fedq part T WEIGHT uasnin

19

SP st Pi QTY

APp.gr.sx all.l_)ﬁ

P P# PNAHE | COLOR | WEIGHT CITY

rall.pxl | s’
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e A e
Asvtaasduiurnduiini -

T1 = SELECT P [WEIGHT ¢ 18]

T2 = PROJECT SP L[SH,P#]

T3 = PROJECT T1 LP#]

T4 = DIVIDE T2 [(P#) <= (P#)] T3
DISPLAY T4

yan1gdauniy

sp | s#

Sz

83

54

.~ T
aaEIn 2,23
;; . o Ay oA 4 .
wAadTuAIAY suppller AT iea part nﬁﬁnqn part n supplier 52 d9
(Get supplier numbers for suppliers who -supply at least all those

part supplied by supplier §2.)

Sp 2 P¥ QTyY

p.gr.sx £all.px]

8s all.px




' o dd . a o
ﬂ'lﬂ"]gﬁﬂaﬁ ﬁﬂ“uﬁniﬂluﬂ nu

&

T1 = SELECT SP .[S# = "s2"]

T2 = PROJECT SP [Sk,P#1

T2 = PROJECT T1 [P#1

T4 DIVIDE T2 T(PE) Y (PEIT TS
DISPLAY T4

wan1igaunu

SP Sk

S1

52

v i
§180930 2.24

- I ST . d e w0t
ugagTuEuas  STATUS wasg supplier nag?utuaq Paris TaHLTHEIAAUE1N

¥ 1 ' or
uagldwininauaning

(Get supplier number and status for suppliers in Paris, in ascend-

ing order of supplier number.)

S S# SNAME | STATUS CITY

p.ao.all. ' p. ~ |Paris
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n 14 o s e o fu o4, v ’ v v
1. ao. i uﬂﬂﬂRNQHﬂﬁilTHQﬁﬂﬁﬁﬂaﬂﬂﬁﬂBﬂﬂﬂ%ﬂqWﬁﬂ?TﬁHHQQHQTﬂﬂquaﬂ

N t 1 o4
lUraiIn nainastgadaanniNaany

v Ve 4 o oW -« 3w ' N [N
2. ateiiudamin ao. Wenfu do.asirtiiinami Tavdndiuanawmantiuiatias

wanqaTaaunIi

STATUS

52

53

id
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A1TET9R L taN #1898 TSN TN LEX nas YACC

3.1  Awdanw
<4 & . { & 4 _w a 1w
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ipjavAanvILaaTla glﬂﬂMTﬁiHﬂTH?WlﬂuﬂﬁQLﬂBuaﬁﬂﬂﬂﬁﬁL919¢ (Machine
: & 4 1 e .
language) Teiiuaadunasian 0 was 1 na?ﬂqaanuTREUuuuﬁn (Bit patbern)
Puoa o w ' PR PR .
%ag;nauTuiun1uunuisﬁunua11nqqﬁwnautuaqnﬂQﬂnnawﬁuaﬂanaqnﬁﬁunuﬂwﬁaﬁu
- 30 1 .J Ly o
suuuila i dna aﬂﬂQﬂﬂﬂﬁﬂﬁﬂﬂWTLUﬂﬂuuﬂﬂ0ﬂ1uﬂz¢1ﬂ1ﬂﬂ1n1ﬂﬂ1&%a% FHNT
} 13
+ 4 ot ¥
Hauan1ad L uua  (Assenbly language) Euuﬂtwauﬁﬁmnﬂaqnaﬂ1 agtals

¥

o s o ) LT -« 4
nawunaﬂn§48ﬁn1un17LﬂﬂuTﬂiunsua1anﬁﬁwuaﬁxﬁuuanﬂﬁﬁquaa L83 INATHN

Fl

%

o e y 1 4 “ » 3 g < [ i o o
llﬂﬂLﬁNUﬂﬁ\lﬁQNR'}ﬁﬂﬁﬂ\i ! m1Jum'rn'1~:‘mnuwu§m!,ﬂutaamummama-& ER Y

" i d . w + '4
n11wmuwaauﬂLUuﬂ13115ﬁugq (High level language) TagTUsuntan. dauats

u TS ] i [ {5 pwau o
nﬂﬂwﬁsaugqaatﬂaulﬁﬁsﬂnnuasﬁﬁanﬁwtu1151na1aaqnwu1u§ua TR BN ANARG
W ] ' o u w 1 o » ﬁu B
uaﬂacuav4ﬁaaan11ﬂ1uu§4un131un1&na@ uﬁﬂ13115ﬁ3§¢115 TCHENERISI R gk A

E] 4 o v w u & <4
{Translator) ;wauﬂaqTﬂsuninnLﬁﬁuﬁaanﬂﬁﬁisauqq1uLﬂunwuﬁLﬁzaq

L) ’ 5 a 4 4 ar
foulanien waasn TUT&nﬁﬂ%qnﬂuﬁﬂnuﬂaTU1unﬁnnLEauﬁaﬁnﬂuﬂﬁzauﬁe

-

<

] v - '4 1
138097 TUTURTHRWMUY  (Source program) iﬂsﬁuTUsun%unag?uguaaqan
: ] . o [~
Ao Tanda  TuTenTuLiimens (Object program)  ATUTUATHALUUL U
& [T v { - o w
TUTuniusﬁanavsnﬁuq1zangq L1 WaTunTw (FORTRAN) #WTa wWuaadw (PL/1)
‘ﬁv o w o ' { . ar
viuar nastfiondanient 78017 Aaniwiaas (Compiler) uﬂaaﬂnnﬁﬁquﬂugq
& 4 4
(i BuaE e e T oA e i gaun AT T TNt fauRasnsnad tnudas 1

I { o
fudan1#IL 78079 uadLENLLAaT (Assembler) uﬂan%&wuaﬁtﬁnu51ﬂLﬂun1uﬂ
4 Yo aw . d oA v 4 v . 8w '
1a7a4 uanﬂﬂnuﬂquﬁﬁuuanﬂuﬂ%ﬁuuuﬂnuﬂaTﬂiun1uauuuulﬂtﬂuinﬁizquqnaﬁ¢
t 14
(Intermediate code) watURiAR1TRUTHATENI1NNA Y eliuTaERTY L T809Y
{ { w . o A, ua o
auLnaTwitaad i Salanerdaiudn  (BASICY wia dadeitidadaiuseuy
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Uﬁﬁanﬂﬁ (Operating system commands) Lﬂuﬁu

45

Tﬁiqﬁ#1¢n11ﬁﬁtﬁquuﬂaqﬁauﬁﬂnﬂﬁﬂ7s§ugqéauﬁﬂqﬁu§au a13nils funan

. N H o 4
ANTAELERIIIA 5 TuAan ﬂﬁuﬁﬁﬁquzﬂﬂ 2.1

TUTHN THATHANILY (Source language program)

'

“r {
tangfaantiaLdat

(Lexical analyzer)

'

{
Bunnnantatdat

(Syntax analyzer)

A193RATTY

{(Table manager)

%

{
Fuunanan1tasdad

(Semantic analyzer)

{
TAaaauaTHLEaT

{Code optinizer)

ATTRTIATVNAL
P a ' a
#1LURRITAAL RBWY
o,
AT HIHANANA
{Error detection

and recovery)

l

{
TARLALUALTLADT

(Code generter)

'

'TﬂiuﬂTuﬂﬂHﬂLﬁﬂuuﬂﬂ {Object language progran)

4 3 3 oy L7 &
zﬂn 3.1 ﬂuﬁauﬂﬂTﬂﬂtuuﬁﬁuﬁﬁﬁﬁ1uﬂﬁﬂﬁﬁﬁisﬁugﬂ
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4 v , wve ¥
?ﬁﬂgﬂﬂ 3.1 afurainaauRIY | Ta&ﬁzﬂlnﬁqu

H o ¢ . dr o
A, dumarianiRAAuTIALEDT  HIMEINEUENTTEI N TUIRNTHATH AWML LY

uﬁaﬁaanﬁunnﬁnnisLuéﬂﬁuaanlﬁunéu q 198097 Tnvan (Token) ANWANATEN

3 [ S FY | 1 d\u s
2. Fumanduunnauriatdat AmMEBIAaTIRauIITAL AR AN TuastL and-

Sasunlatdaifionit feut Teaiunadsananainaduiug. (Syntax) 18438 AuILUY
k|
- JRYI
niaty

8 - { ,  w oo 4
A, TuaauBwm@nawtiaLgaT AR TIAAYATINNNIETEIA B IMALAAI
4 w o ' RN 5 Iy
LUAETI9THE TEM TR 14NN 9 TR L UH AR T IR UY
3 L i, 4 ,l"*v [ 73 1 4.‘9 8
4.,  fuRanTAraaveluLdaT nﬂuuﬁnﬂvnﬂzqinﬁsanaqnaw4nlﬂq1nﬁuﬁau
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LHBNUH11MN9uﬂﬁﬁTﬂ8“39%11NUHnnﬂNﬁwﬂ?ﬁ1H§LﬂEHTUTHﬂTNR??H AodanI4n
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& ! . L] ")
ﬂﬂqsIuﬂ%ﬁﬂﬁ%ﬂﬂﬂﬂuLNBﬂ??ﬁﬂUﬁ??ﬂﬁﬁﬂﬂ?ﬁaﬁs
oL "}u ﬁugﬁu ﬁ‘*‘l 1
AMTURMUANEIFALUNY QBE nuam T 13 siL duasndaniwgfiant $8n79
a { o ¢ U .o q o b ) 4 %
FULNATWTLAAT TUAAUAITRILURS IS IWEY 3 Juaauitss TaaTluiusoun 3 1ty
o LV [Tl 4 d T ) £ 1) l:
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o » {
Tﬂiﬂﬂiﬂﬂ?ﬂﬂ??ﬁi?ﬁﬂuﬂéuﬁﬂ LEX uasTussptugaannTaTiaiaganda YACC

4 <4 { e . w
viiadaeian JanTaTuTenTHaTInuTeTads (Ubility program) T8 TLULNRIR

o [l 4 LS [4 LY »
119 UNIX nﬁaguusﬁﬁaquuaauﬁntaai YAX-11/785 %ﬁg&ﬁﬂuTU?Nﬂﬁﬂﬁﬂﬂﬁﬁﬂnﬂ

-

1T Tedkd v atun T Td T f R VR TIR s TN

32—l LEX

TuTunTH LEX (Lexical analyzer generator) LﬂﬂTUiuniNEQéﬂugﬂuuu
. { v o y 2 u u .
i1ﬂﬂnimﬂﬁaEUNUHQﬂﬂﬂﬁnwuﬁnaqnﬁuq1sau§q?qLuunwﬁwauuuuuazﬁwquU1un1u
né . 4 o ST U y ) PR
gaatn yylex() LwaﬂﬁaqanﬂqnﬂwuﬁaTnLﬂuaﬂnﬁaaaﬁu543301U1uﬂ7uﬂuuuunaﬁu
I o v D awua , a0 - 1 <
LRNNasanaTY wﬁannqﬁaunawnﬁwﬁouquannﬂﬁn1snwﬁqL35HRBQ1nEUuUULunau

, < o .

(Pattern matehing) 61779 gﬂn 3.2 WARIAWTINNITATL DU

FUsunTy LEX uarTusuniudas yylexO

o f
EUHUU?Wﬂﬁﬁquﬁﬁﬂﬁ
nﬂuﬂﬁuuuu1u3ﬂ —==> | LEX | ---> yylexO
qf‘\ 4
HHAUUNREAITNTEN
3 W wR ‘\f‘\ -uf < 3
RIAUDNYTE IRHBWARLUNA ---2 yylex() ~==Y HARWE (LARAINAVTATENT)

4 v
3L 3.2 ﬁagakﬁﬂ/aan 789 LEX 4ay yylex()
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3.2.1 LEX

aﬂniﬂn 3.2 ausuuaﬁnanasnﬂnaq LEX ﬁaiﬂuunnﬁnﬂ?uwuﬁ?u
7ﬁquuﬂﬂn (Regular expr9531on) uazn19nTEn (Action) 11unqaﬁﬁ¢au 7

nﬁ1n11ntwuLﬁﬂtﬂ}1ﬂ1annqn1uﬂﬁuuuu Tﬁﬂkﬂ?TRTﬂﬂﬂﬁgﬂuUHﬁﬂgﬂLﬂﬁﬂﬂﬁ LEX

: ' Y + < er g
Teriniumiing + ATATERANITIIL Fk

{ definitions }
-%%

{ rules }

%%

{ user subroutines 3}

-
Ta8n
e ey . Cod . .
{ definitions 3 Lﬁuﬁqun1§n1ﬁuauﬁuEagauﬁsiiﬁiuniuﬂﬁuwﬁ
Y] o . EY < £ ad o S 4 o
neaen1317990 vasimueiatnraanwalngdnldTunten  Tastaunaatwaninnas
oy a 3 H 4 e tt 1oy a :3 b o
rznavdnaianasiann (agluiaTasmng "t uaz "1") wasiazasiwaidinn

Y] “w¥ - d 4
gnanqﬁqﬁq{ﬁ1ud1unaq trules) Tagn17iaaudanuainatniaieamng " ("

uas "} 1l ’

: f Coa
¢ rules ) dsenauaqaiwaindiasninszdangmain dous iu
S o I o . 4 B
AprEInTadaTunTwla L nTATIIUTURYY "integer” Liawludaadaa2m

. < e 3
“Found-1nteger"ﬁnuﬁ3nLﬁﬂuL§unalﬂﬂ¢u

{integer} printf ("Found integer™):

.

44 . ) 4 ) « 4 . a .
T {integer) Lﬁuﬁwauﬂna FIUN1INTERIRBAIT printf.

("Found integer™):;
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. 1 | ‘ ‘e y
{ user subroutines } LﬂuﬂuungﬁﬁdquwﬁnLﬁﬂuﬂwﬁqﬂﬂn1%ﬁ§a_

¢ el . 3 o . " | a
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u. 4‘ T w s ] °
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annisuaxanﬁwLnunwsaantﬂunqn 2 R
f. anaTetutduuy
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= My oo X o
-~ BIR7BUAT "\ ARTINRNH LAdanaE 1.
g, anaTsia 4
hod a‘ <% TR il s . + o .
R TLUUANT TL. T NNNHAN Bﬂﬂquﬁ 7 anke anuTe newline

FEREE | as
3. A1TinLaananyTe
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L4
[

o {
4.3.1 3usaulangaaautiattag

¥y, o
FuaauiidTuTunTy LEX ﬁ?ﬂunﬁunina11aﬂuzuuuusuﬁau Taa1i

{ € o < o u
-mﬁuauunQLUuannnnuﬁgﬂnunnﬁaﬁnjiﬂjQﬁﬁy Eﬂgﬂiﬂﬁﬂﬂd LEX 3adntgidauniu

5ﬂu§a§a QBE 1#uil

!*‘ ------------------- definition part -------e---m--owommomes ¥/ .
/% C code that will be included in lex.yy.c #/

%1

/% Include the declaration of test character function ¥/

tinclude <ectype.h

/% Include the terminal symbols ¥/

#include "y.tab.h"

kdefine tolen(x) X
pxtern stri2551;
extern FILE #fp;
int tolten_code;
%}

/% The definition for text replacement of regular expression ¥/

alpha . [a-zA-71

alphanum {a-2ZA-Z0-31

SpecialChar [*{alphanum}\nl
gonst_element {{alphanum}i\\{SpecialChar})

str_const_element N (L "\RIIN"N"IH\"

vhitespace [ A3
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{alpha}+",

" _"{alphanum}+

. {str_const_element}

{const_element i+

return (token_code = lookup());

{
strepy(str,yytext);
return (token.code = token(EXAMPLE));
}s
i
delete_open_and_end_str_notation();
sprcpy(stf,yytext);_
reburn (token_code = token(CONST));
HH ’ ’
{
delete_backs1ash_of_special_char();
strcpy(str,yytext)?
return (Eokén_code = token(CONST) )3
33 |

return (token_code = tolen(yytext[01));

%%

N B ettt L rule part -------mmmme oo */
{whitespace}t H

Yy=" return (token_code ='token(GE);;
" return (tégg;;gg&é = token(GT) )3
=" return (token_code = token(LE));
"t return ftoken_code = token(LT));
=" return (Loken_code = tokén(NE));
e return (token_code = token(NE));
Mt return (token_code = token(EQ));
" return (token_code = token(LB))3
" return (token_code = token(RB));



%%

InputFilePointer O : :

{

yyin = fps

struck keyuofd' {
char #name;
ink token_yylex; }
keybablell = {
"p.", tokeniP),
"aé.",token(AO),
"ao.",token(DO),
nax.", token (MAX),
"min.", token(HIN),
cnt,",tokehkCNT),
avg.",token(AVG),
"std.",token(STD)
var,",token(VAR),
hsum.",token(SUH),
"all.”,token(ALL),
"un.",token(UN),
"gr.", token(GR),

0,0
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char *lower(n)
char *n;
{

static char nanel[1281;

" register char #p;

p = (char #%)name;

while (&)
{ isupper(#n) 7 (¥p++ = #¥n++ + "a’- ATIICKkpHE = dntdd; 33
¥p = '\073;

return {(char #¥)nanme;

lookup()
{
register struet keyword *p;
p = keytables
while (b—)name)
if (lstrcmp(lowér(yytext),p-)name))
return p->token_yylex;
else pt++;

return 03
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delete_backsIash_of_special_char()

{
register int i, j¥0;
register  char tmpﬂstr£255];l
for (i=03 yybtext[il !=7\D7; i++)
tmp_s£r£j++]=(yytext[i3!=’\\’) ? yytext[iliyytext{i++il;
tmp_strfjl = ’\07;
stropy (yytext,tnp_str)s
}

de1ete_open_andﬁend_str_notatign()
{
register int  i=1, Jj=03
register char .tmp*str[255];A
for (3 1 <_strlen(yytext); itd)
tmp_str[j++q=(yytext[i]!:’\"’) 7 yytextCilsyytext(++13;
tmp_sbridl = ’\07; |

streopy (yybext,top_sty);
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4.3.2 Fusauduunndauriaidad

=2ee

(1] o i
waauitiTdTen T YACC dTaeTdTuaTaeTiaRaur naduingag

A AauRINgiana QBE TanunduAasn1TdaunNFMTayad s QBE AEULNIT

o4 4 Y] 1) y ! w
asLoganl " ?Wﬂﬂﬂﬂgﬂiﬂﬁﬂgﬁuazaiﬁﬁﬂﬂﬁ?ﬂuﬁﬁﬂﬂdﬂﬂﬁﬂﬁaﬁnﬂn QBE EQﬂﬂgﬁ

4 v !
;Eq53¢M¥Acgman¢ﬁunnjaigaﬁﬂﬂquﬁﬁuﬂﬁﬂ¢ ﬁagatiwnaq YACC %etﬁunﬁuwﬁau

v ﬁug
ﬂﬁﬂjﬂuﬂﬂgﬂ QBE ual

/¥ C code that is included in y.tab.c ¥/

{%

/% Include the function of input/output data #/

tinclude <{stdio.h>

/4% Include the declaration of test character function #/
#include <(ctype.l |

/% Include the function of string */

tinclude <string.hd

/% Include the definition and variables of QBE.program #/

#include "scr.ext"

FILE #fp

extern int token.codes:

extern char yyhextl1;

extern void InputFilePointerO;

%}



/% The definition of a terminal symbol name #/

NE
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#tolken GE GT LE LT EQ
P " GR
AO DO
i N ONTAVE VAR ST ST
ALL UN ~
CONST-FXAMPEE
LB Rﬁ
EY
FH mmmmm e rules part ~---eemmmm e */

QBE conmand

project

function

order

#100 project function operator

i LB ALL EXAMPLE #611 RB #800
i P 210 3

! order'

! GR #312

!} built_in_funec unique ALL #321

A0 #310

! DO #311 ;

const_exanple

3

s



built_in_fune : { MAX
.. MIN

i CNT

R SUM

#313

#314

#315

k318
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! AVG

i 5TD

§317

#318

YAK

UN

unique

operator :

1 GT
i LE
i LT
i EQ

i NE

#3199

#320

k410

411

412

413

414

$410

fd15

const_example ¢ | CONST

e

>

b

#6810

EXAMPLE #8611 ;
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N 5 - { s A s 4
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4 s . . . 4 . 1 - |
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o $ay - s A .o ae o
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TRT4AT19TNuanay Tuple linked list

Lypedef struct tuple
char TupBuf {TSIZE+113 /#Buffer area for tuple ¥/
struct huple *¥TupNext; /¥Pointer bto next tuple buffer#/

3 TUPNODE:

1a7vdT19Tuuaa9 Tuple tree

typedef struct tupndx {

struct Lupndx ¥LP; /#Left, pointer of tuple indek ¥/
char KeyName[5113 /#Key name of tuple 4/
TUPNODE ¥TupPos; /4Pointer to tuple in tuple list#/
struct Lupndx #RP; /*Right pointer of tuple index */

3} TUPNDXNODE:



109

TaedireInuanay Attribute linked list

typedef struct att {

struct att *AttPrev; /%Pointer to previous attributek/
nt AbLIdS /aMtbribute identity code ¥/
char AttNanel ANAME+11; /#Name of attribute */
int Relld; /%Relation owner attribute */
int AttFstPoss /¥First position in tuple */
int AttLstPoss /%Last position in tuple */
int AttLngths /%Size of attribute */
char AttDonf81; . /#Domain of attribute ¥/
char AttStatusl213 /#Type of attribute (P,A,N) %/
struct att *AttNexts /#Pointer to next attribute ¥/

} ATTNODE;

FaTedi9Tnuanay Attribute tree

typedef struct attndx {

struch atbndx ¥LP3 /#¥Left pointer of attribute index¥/
char AbtNane[ ANAME+11; /#Key name.of attribute %/
ATTNODE $ALLPos; /%Pointer to attribute in atbtribute list#/
struet attndx ¥RP3 /¥Right pointer of attribute index#/

} ANDXNODE;
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1598519 Tunanae Relation linked 1list

typedef struct rel {

struct rel *RelPrev; /¥Pointer to previous relation¥/
TUPNDYINODE ¥TupNdx; /#Pointer to tuple index */
TUPNODE #TupPtr; /%Pointer Lo tuple buffer */
int Relld; /¥Relation identity code */
char NeTNERSr RNARET T T 7RNawe o1 reTatton ¥
int NoAtE; /¥Number of attributes */
int, NoTups /¥Nunber of tuple ¥/
int TupLngths /%¥8ize of tuple %/
char RelCreatel93; /¥Create date ¥/
char RellstUpdatel91; /¥Last update */
char RelStatusrzl;  /#Relation status (I,D,A) ¥/
char RelTypel21; /%Relation type  (B,K,T) ¥/
ANDXNODE  #AttNdx; /¥Pointer to attribute index %/
ATTNODE ¥AtLLPLY3 /%Pointer to list of attribute®/
struct rel ¥RelNext: /¥Pointer to next relation ¥/

} RELNODE;

typedef struct relndx {

struct relndx %LP; /¥Left pointer of relation index %/
char RelName[RNAME+11; /#Name of relation */
RELNODE ¥RelPos: /%Pointer to relation in relation list#/
struct relndx *RP;3 /¥Right pointer of relation index %/

} RNDXNODE;
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TA948T19TMUANAY Database linked list

typedef struct db {

struct db ¥DbPrev; /¥Pointer to prev. dabtabase node¥/
char DbNameCDBNAME+13: /#Name of database */
int NoRel; /#Number of relation ¥/
char DbCreatel91; /¥Create date %/
RNDXNODE *RelNdx; /#¥Pointer to relation index */
RELNODE  *RelPtr; /¥Pointer to list of relation  #/
struet db #DbNext; /¥pointer to next database node ¥/
} DBNODE;

B » w [
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nawuﬁqﬁaunwuﬁEU1waasaﬁﬂﬁiaﬁqﬁ

4
TATYRTINRITINAAY "AIAeR"

typedef struect ConstSynTab {

int TabNos !*Tablé number ¥/
int RowNo; /%Row number */
int ColNos /%Column pumber */
char Oprlf31; /#0perator of const. glement*!
char Constvall2551;5/%Yalue of const. element %/

struct ConstSymTab #ConstNext; /#Pointer to next const. node%/

} CONST_NODE:
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AT4ET197A989T198A4 "Haad "

typedef struct ExpSymTab {

int TabNo; /#Table number */
int RouNoO3 /%¥Row number ¥/
int ColNos /¥Colunn nunber ¥/
char Oprl3]; /¥0perator of exp. element */
char EEpvaElIress T r¥Vaiue-of—expr-etenent *s
char AttName[161; /#%Attr. name of exp. elément %/
struct ExpSymTab *ExpNext; /¥Pointer to next exp. element¥/

} EXAMPLE_NODE;

w Fy
quqﬁiﬂqaaqaw110naqnq11ﬁﬁen§u "all.”

typedef struct SetSynTab {

int TabNos3 /% Table nunber %/

int RowNo; /% Row number */
int ColNos /% Column number */
char . AttNamel[161; /*Attr.‘name of set synbol table#/
ink Types /% type=0->subset; type=1->set %/
int Built_inFlags/% Flag for bulid-in func. ¥/
int Flag_Unqs /% Flag for unique func. */

struct SetSymTab *SetNext:

} SET_NODE;
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typedef struct OldAttName

113

int ColNos /#Column number ¥/
char 01dNamel[1613/%01d attr. name of proj. node &/
int orderFlag; /#Flag for sort result of query  #/
int AggrFlags /%Flag for calculate build-in func¥/
int UngFlags /%Flag for calculate build-in func#/
int AllFlags /4Flag for set if any ¥/
struct 0ldAttName ¥AttNexts  /*¥Pointer to next attr. node */

} OLDATTNAME:

typedef struct NewaAbiName
int ColNos /¥Column number ¥/
char NewName[ 1613 /#New attr. name of proj. node ¥/
int OrderfFlags /¥Flag for sort rvesult of query ¥/
int Built_inFlag;/%Flag for calculeat build-in func¥/
int UngFlags /%Flag for calculeat build-in func¥/
int AllFlags /¥Flag for set if any ¥/
struct NewAttName *AttNex /¥Pointer to next attr. node ¥/

} NEWATTNAHE;

typedef struct ProiSymTab {
char TabNane(1813 /#Table nane */
int TabNos /¥Table number %/
int RowNos /¥Row  number */
OLDATTNANE #01datt; /#Pointer to abtbtr. linked list#®/
NEWATTNAME ¥NewAtt; /¥Pointer to attr. linked list#/

struct ProijmTab ¥ProjNexts

} PROJ_NODE;

/¥%Pointer to next proj. node ¥/
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typedef struct GroupSymTab {

114

int TabNos /¥Table nunber */
int RowNo3 /¥Row nunber ¥/
int ColNos /¥Column number ¥/
char AttNamel181; /#¥Attr. name of group symbol table%/
struct GroupSymTab *¥GroupNexts

} GROUP_NODE;

1a74871912981779 Ninus symbol

typedef struct HinusSymTab {
int TabNos /#Table nunber */
int RowNos /¥Row nunber ¥/

struct MinusSymTab #MinusNext;

} MINUS_NODE;

4
4.4.2.3  9108%L290929R1A90
1 o o w g EY) g Iy
Ana4n18 L nuantag iy agmnaya BAITI4AANA
tuple ﬂuﬁuﬂﬁﬁnaﬁun1naq§agﬁ uaaﬁagadﬂu%uaw1qqﬁaunﬁuﬁuﬁaquuﬁan1w

G ”ug
T18as L aaRTaasnl

tdefine RNAME 15 /¥Length of relation name
tdefine ANAME 15 /#Length of attribute nane
ftdefine DBNAME 15 /#¥Length of database nane
tdefine TSIZE 255 /#¥Length of tuple

idefine MaxTab ] /¥Haxinum of query table

=3

Tl

*/
%/
*/
*/

*/



#define MaxRow 5
tdefine MaxCol 15
tdefine HaxattrName 31
gdefine MaxqField 11

115

/¥Haxinum of line of query table ¥/

/*Maximum of attr. of query table¥/

/¥Length of attr. name

/¥Maxinum of query field

¥/

*/

o 4 .
4.4.2.4  T18R5LAARAINYTNE AN

o {1 “+ gy Y b1
uasm*rwﬁmanummq | ﬁ?ﬂ‘iﬂﬂﬂ‘élﬁﬂﬁfﬁﬁ‘lu

DBNODE

DBNODE

RELNODE

" CONST_NODE

EXAMPLE_NODE

PROJ _NODE
QROUP_NODE
SET_NODE

MINUS_NODE

CONST_NODE

EXAMPLE_NODE

PROJ_NODE

GROUP_NODE

SET_NODE

HINUS_NODE
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struet query {
char qlntab [MaxqFieldls
} qtab [MaxTabl[MaxRowl[MaxColl /¥Array of string of head table,*/

/% sttr. name and query line */

char head [MaxTabl [HMaxColl [MaxAttrNamel

/% -- The name of table and attr. */
int x [MaxTabl /% -- position of line and column %/
int y [MaxTabl IE; on screen of current table --  #/
int row [MaxTabl /% -- Current row and column of */
int col [MaxTabl /¥ qtab var. of current table -- ¥/
int IndTab /% Index to current screen table ¥/
int FstCol CMaxTabl /% First screen column */
int LstCol [MaxTabl /% Last screen column */
int TopTab /% Top of sereen table %/
int BottomTab /% Bottom of screen table ¥/
int LstTab /% Amount of query table */
int scrcol [MaxTabl /% Amount of column on current table */

int CountCol [MaxTabl /% The counter of sereen column */
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