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Nowadays, database management systems (DBMS) play important roles in small and
large organizations. Because of large amounts and various sources of information, a database
system is frequently connected to other systems. When a connection is made, the user in a

database system'can access data in other systems. In order to establish the connection and
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ABSTRACT

form a distributed database system, the local DBMSs must be modified.

This thesis presents the design and construction of a database query processing system
which is built on top of Oracle database management system that runs on UNIX machines in

a TCP/IP network without any modification to the DBMS. This architecture can be applied to

other similar environment as well
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EXEC SQL BEGIN DECLARE SECTION ;
VARCHAR uid[20] ;
VARCHAR pwd[20] ;
float sal, comm ;
char  ename[ll] ;

EXEC SQL END DECLARE SECTION ;

EXEC SQL INCLUDE SQLCA ;
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main( )
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/* log into ORACLE */
strepy(uid.arr,"SCOTT") ; /* copy the user name */
uid.len = strlen(uid.arr) ;
strecpy(pwd.arr,"TIGER") ; /* copy the password */
pwd.len = strlen(pwd.arr) ;
EXEC SQL WHENEVER SQLERROR STOP ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
printf("Connectde to ORACLE user: %s \n",uid.arr) ;
EXEC SQL DECLARE C1 CURSOR FOR
SELECT ENAME , SAL', COMM
FROM EMP WHERE JOB='SALESMAN" ;
EXEC SQL OPEN C1 ; .
EXEC SQL WHENEVER NOT FOUND STOP ;
printf("SALESMAN NAMEMWSALARY\\ACOMMISSION\n\n") ;
for(;3)
{
EXEC SQL FETCH C1 INTO :ename, :sal, :comm ;
printf (" %-10s\t\t%6.2f\\t6.2f \n",ename,sal,comm) ;
}
EXEC SQL CLOSE C1 ;
EXEC SQL WHENEVER SQLERROR CONTINUE ; /* don't trap errors */
EXEC SQL COMMIT WORK RELEASE ; /* log off database */
exit (0) ;
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EXEC SQL BEGIN DECLARE SECTION ;
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EXEC SQL END DECLARE SECTION ;
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Undeclared host variable <a> at line <b> in file <c>

by

ailoziise Toamdauduas

EXEC SQL INCLUDE SQLCA ;

v ¥ [
sz Toamdativzdlunssmualddunlaniyy  Pro*c  saudiuvesnIsdeansfiussuy

<4

samsgudeyarth Iilulisuasy  Tasvazivhaswiaening eesufasesimihiinaou

[]
[y

wIounuidanlsudnlullsunsy drodualsaldanauudoyaimimns uazwihiidy

]

vosdudomsfuszunsamgudoyadnetunile uonmiloninnisAadeduoosufafife
mMsuaRIvoRANaIn (Brror) Uazd83zTaA1Ng  (Warning) ﬁsﬁﬂ'ﬁyu"luﬂﬁﬂﬁﬁﬁﬂﬁﬁamm
aououB Inssadulavvzuansdomvesdiuyls
sglca.sqlcode :
WINNT 0 FTUAAIRINMINTZINAIE
Wiy 0 uaavinidmide 1§eniysal
Yound 0 irAIIRAMIAANAIATY

o o" o R 3 o o
sqlca.sqlwam : silszneudlveusd (array) ypaurandg (flags) 8 AIFIUAQTAIN

uaraeteanyazYeItes Taluananiueeon Tl

v 3 14
noumlss loaddalfiianslag lunwasuomdelaseadin szgniSonldiu oo
1 4
=

9 = a T o o ) U A& 9/ as T é -] S o
ADINNITAANDAVITUVUIANITFIUYBYANDU é’ounwmeﬂmvﬁmmzmamu 93N 1Aail

EXEC SQL CONNECT <:oracleuser> IDENTIFIED BY <:oraclepasswd> ;
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EXEC SQL CONNECT <:oracleid> ;
Taof  oracleid E)d%lgﬂ <:oracleuser>/<:oraclepasswd> willuduilfiiveld
a Y ar 9/ o o o A 2 o 9/
I]J‘iuﬂill’d'lll“liflﬂﬂﬁﬂﬂ‘ﬂizlmi]ﬂﬂ'liﬁ'lu‘Uﬂgﬁllﬂﬂﬁﬂﬂuﬁﬂﬂﬂﬂﬂi'ﬂﬂﬁ"lﬁ 92 11

annsahdedoyalugudeyasesufiald

[

uaalilsunsulsy

daufuﬂudouﬁmm%axmy1frenmm=?fﬂﬂsm§'nnuatjﬁ'wﬁ”u Falavdsnauda
amFezsiudsamsforfumsuaana (Display) uazgiuuumslFnudngveslsunsy
wu wy Hudu dunmnasuondilassadiy swhaludumssansifvatudeya
saimsAndefuszuusansgudeyasesifadie  Seamsidenlfifuesdesd  "Exec

SQL" iihwmihnewae

2.3 MIgUNIURDS

v
o

fmTumsaeumuuasMIRImdIMMasumTiIasiase  Imdanldnmedida

o Usznoudae

SELECT INTO
FROM WHERE
CONNECT UNION
INTERSECT MINUS
GROUP BY HAVING
ORDER BY

v » [l []
dmsuaulsnlFlumsaeunuiiuinn 2 #1 fs Mdnasuou® Insaad
5 -7 A a H 5
il wazondwdsluawn® Fadaunls lumuanldlumsasuowezdestinioanuny

(colon) Wmih¥edusiaye

o o o e ] [y P
dmsudnvurhlFlumsasuaniiogdronu 2 uuy Ae

; iy g 2 )
MAumsaevowiiizdesdudefoya  Hlleglumsfivanilaoaviniy  (Unique

Index) FatIRAMNANT 1 uovzuansdoianma
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™ e @ Yo Y2 Y da lﬂ ' A A
msaouowdnvazil  dnezlddumsdhddeoyanlegilunguluma  Fuie
} 4 4 y
nsznsaeuowiindy  szuvdansgudeyasesuia: nadniimuacenunluada
« ar z g} d’,ﬁ I3 9 L] g d’ ] o ? é d' d'
@ aniunms l¥msaeumunuuiitesuiudeunsoilonniisanuidunila e
o o2 ' ; 4 2 a2
wlflumsfunadniiul’ udrwauSoneoninldfazund (wple) mufidoans eiuiiu
= 1 o o
30031 1AD3 90T (Cursor)
o oS o 9 o o o s dy A
nosiwesuanyuems 1Y Suammdnuasil Ao
d d A'l (-] g d‘ 1 [ d'
Usznimnediwns ( DECLARE CURSOR ) Hiofmuanuiintiennusy, ¥o uaz
mydeUmnyNAoINg
glllt‘lJ‘U : EXEC SQL DECLARE <cursorname> CURSOR FOR [ Query ] ;
matilanesiwed ( OPEN CURSOR ) tieldmamdidhddoyald
gﬂuuu : EXEC SQL OPEN <cursorname> ;
mswing FETCH) ofudoyanadnidne lidhgdiuls
gﬂunu : EXEC SQL FETCH <cursorname> INTO <HostVar> ;
a dJ ¢ a o oot
msilamediae3 (CLOSE CURSOR) flunsenidninesiwesnszyoon i
3Uuuy : EXEC SQL CLOSE <cursomame> ;
dunsvounesiwesilegliu ( CURRENT OF CURSOR ) 14lunisdnadedmmia

uorilopiiuluneswes nlimsinddeya Metiunlflunsudlvnieaudeya dumiwes

wosesilguannsaldunudis 153168 (ROWID )

Tumsimamvealilsuasy MAfdunmaevomilasahudazdids  9zgn
L= 1 1 é 1 L y - 3.
posuAaueuiludIuboy ( Logical unit of work ) @ lundazamilezgaisyuanaidiuday
3 &4 =] a w o & Q,I’ dcr a
Juhlousy wieoniimsgnonidnnatesdunld it 2 nsdillervsziianin
Adouldsunsuiiudilemdal’

o

SLUV ( SYSTEM ) manes wu ldeinsenezyinnuae 118 wissnnnsan

- |

-] o a o A Y- a 4? =3
a9n ( Deadlock ) 72UUNILHUANNITNINIU 115D 1‘uﬂ5ﬂl'mlﬂ’liﬁ’;’ldﬂ'li"ldlﬂﬂ‘\ﬂli%ﬂ‘l]ﬂ%z

»
ANBINTMNUNDUNININANYA

<t 8o o [] o o A
mMsFonlgmdaliog 2 Mdife
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2.4.1 1T

o -t 4:; a dg o’: a2 9 A
willunsanasweniumsalfsumnlas iiatuimua Sxluuunsly e
EXEC SQL COMMIT WORK [ RELEASE ] ;
= =] A 4{ = 1 ° e’: 9 a wa
Tasiimaden RELEASE sziflumsawiionlumizsanudmianualdszuunlfidns uoe

v y
ngamsaanenuszyusansgudoya ( log off ) Fvzidumswumshnuaiigaie

Iy

a o S o Ao o Y Ada

ﬁzlﬂuﬂ'ﬁﬂﬂmﬂﬂTiﬂTQTUWQWUﬁﬂ"IUﬂaQ‘nUﬂ"ﬁﬂﬂﬁ\iﬂ5\1'(1?”’]10 31ﬂuﬂiﬂlﬂu
a a d?' o : a 9/ s = Y A

ATNUHANAANAYY ﬂ‘lﬂﬂ'ﬁﬂ'N']u‘UfNIlli!lﬂiu uzﬂllﬁﬁﬂ’lii‘lfﬁﬂﬂmztﬂﬂ'lﬂuﬂ’lﬁﬂﬂﬁ\] f®

EXEC SQL ROLLBACK WORK [ RELEASE ] ;

etecti

Tumsasavaeunnuianaa vziSonldids WHENEVER  #ivzinisasindeu
y v v
aouzvesdumsAadenussuudamsudeyannqgasn  Mlsznanadmidanaeun

v i ¥y
@alaseadne 118 13w Tsunsy Sgaluuums 1daail

EXEC SQL WHENEVER [SQLERROR | SQLWARNING | NOT FOUND]
[STOP | CONTINUE | GOTO label]
Iﬂﬂﬁ SQLERROR E 'nzgmc?fmﬁ"a sqlca.sqlcode Wuay
SQLWARNING : 9zQmiatile sqlca.sqlwarn{0] = "w"

NOT FOUND : ‘ngﬂﬁmlﬁ’ﬂ sqlca.sglcode = +1403 (no row found)

b 4
STOP - ngamsanuves Tdsunsy waz sni@nmsiauneuntil
CONTINUE : yivwae 1y it sqlca vziiluodnls
GOTO label  : F1 1111 1abel

msdamdameasumu® lassadauuusanl Aumstasrdanmaeuoui
Tassadeasluldsunsy  Tao'lusuiluszdesmvuamdanieiaeuomdelnseaie1¥de

9/ & o o w a a Jd to v J
Hun muaunumsﬂqmmﬂm'maumumﬂmm%’nummma uax'lumxﬂu%xﬂmmmm

14 v
o o a

w o w a o 1 ' o’:
padwivesfidae Iideyariaes lsuazsnaunihlns Willdidnaeuoudlaseaths

s 4
wgnimualuduseumsBonldlisunsuTaod 1y
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b 4 v
dmsvvuneumanannldsunsy  veamstemdnmasuawma Iassad
4 ar Q’I, o ° M =

sau  szmilounuduasumswann Iusunsuveansadidamyraounund laseadauuy
'] } 4 ]
aond szuananfUmMIzdINveIsnsHamdsn e igoumund Inseadrawiniu Tudwun

-} Y J ) & ~ g/ d a o 9
miounusnImslamdn s asuud Inssauuusamitazuuuadad 1dnan 19

v 9 ° & a o «’:’ @ d” [] [ :d
MdeveImsiamdinmaeumundi lassadinds aniulfdetis: luvenanedn o

[} ¥ t 4
atvngmmzaUNRuana 1 Iumniu deneldiiae

2 1

dmiudaiszneuveslsunsudnwiaiu 2 dawlugje whudy fe dauudu

1 o . ' o 4
nslszynd wazdiudaTsunsumsllssynd Suivaesdiuiiswazidoadsil

] a 9 o

3.1 P

 Tudhdudumsdszgndil wiaiiy 4 dawdaeiy fe daudmuadauds dausay
dudemnsfuszuusamsgudeya dauswdeinosouasdoya uazdiudadeny
sTUusAMs IudoyanesIfia Wa 4 dnfinan ssfifioadauswdinetusmonins
%’aagawhifu fuutnan@y @nnsiddnaeuomnflaswadiuuyadad) duy
wvesiugludausndineimommunazdoya ity

.Y

v »
Tudhusaudiuesnemowuazdoya sxlivss luamdaSonldneil fe
EXEC SQL INCLUDE SQLDA ;

Vst Toaddativeiiumssmuaun Tnseadavesiausluamman (define structure of
host variable) iSundaulsyiiaiii w sQLpA amsiifmuaduiuy sQLDA eiiga
Uszaad 2 Uszans Ao

Uszmsusn sxl¥lumssusvazdeavesdoyaradns Falusunsuil$ismstle
Fuansiivzdoarmun uas

Ysgmsiiaes  exldlunsiuswozoavesiunlsludiow  asdifdmonding
mvuaduls

dufu héndannaounudilaseaduidlouliiuTsunsuvazonldon Hams
fmuad s lumymdande sedealinsmmuaduilsiuy SQLDA 2 #adedetna 15y

EXEC SQL INCLUDE SQLDA ;

SQLDA *bindda, *selectda ;
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L4

3.1.2 aaua lsu 528

° o ' o o o v o o
dmsududllsunsumsilszgnd  szmfleunudiudalilsunsumsdszgndves

v . t 4
msdaidanmnasuomnda lassadnuuuadad Faldnan 13 luwade 52222 uds duiu

o 24 [} " g -}
Tunilez hivesSuresdn

Y] o o A o o P
FmsuIsmstaidansraeuamBi lassadauuueay  eidsnsiadids 4 9%

= v

9/ as At a a’/’ 9 o T [y [y a A
AU FAUNDSID ‘i]xll‘UUS;lﬂulmz‘Ui’)‘ﬂ'lﬂﬁl!ﬂﬂﬂ'liﬂuvhj @Nﬂz‘lﬁ‘ﬂﬁlﬂﬂ 1o

h.

ac ~~
5.2.3.2.1 IBNNUN
b v . y b 4
51z 152 Toamds EXECUTE IMMEDIATE fdandalulusunsudaesilosd
-~

o ¥

g/ o W a P Y1 o d o o A ]
UB9INA AD %mauﬂumﬁamymaummmimaﬁ%’n n“lﬂmwaawmi‘lu RITANS (F1:) vlll

< 1 >

FuFunmiv uay Mdamuiasunume lassade annsoneztidulslunmvmanld &

2673 1 19U

EXEC SQL BEGIN DECLARE SECTION ;
VARCHAR dstring[80] ;

EXEC SQL END DECLARE SECTION ;
if ( scanf("%s",dstring))
EXEC SQL EXECUTE IMMEDIATE :dstring ;

EXEC SQL EXECUTE IMMEDIATE "DELETE FROM EMP WHERE
EMPNO = 9251" ;

aad

5.2.3.2.2 75de4
1 4 ] v ] [}
3310z 1952 Tuadd PREPARE iay EXECUTE #avsiidasiiamilounuisnnils
uamdnmasumude Inssadwecansoisuslunmmanld  msvauezuendiu

} 4 i 4 1 4
aoeuAdu  AD  TuABUMIIASONAI0  (PREPARE)  uazdusaunslszuiana

kA Yo A i 2 %
(EXECUTE) lasmsusniluasstuaeuiiildmiuanuaunsonndsnsinisde lunils
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o <& 9/ =] = o’: =S v 9/ 3 Y] ] (] o
Mz l¥mswToumsiisansufen uavssenusodszulanaldnaiensy @edaruy M
v v b 4
dantlounsuSon 18 Tsunsudiudatl -

DELETE FROM EMP WHERE EMPNO = :PEMPNO

v v b 4
TasnTsunsulinisilamdadsil

scanf ("%s",&DSTRING) ;
EXEC SQL PREPARE S FROM :DSTRING ;
scanf ("%d",&PEMPNO) :
while (PEMPNO != 0)
{
EXEC SQL EXECUTE S USING :PEMPNO ;
scanf ("%d",&PEMPNO) ;

-:sdci

5.2.3.2.3 15N

¥y (] '
iz ldlsz Tuadds PREPARE uae FETCH lageziidesinamijounuitnaes
uasdanmnaeuoug lassadran sl luldsunsy munsonszdusimunlinaduiiiu

as

) * y
Yoyalugudeyald Falldraums ks Teasdadadl

PREPARE <statement name> FROM <host character string> ;
DECILARE <cursor name> FOR <statement name> ;

OPEN <cursor name> [USING :bnd-varl[,:bnd-var2, ... ]] ;
FETCH <cursor name> INTO :select-varl[,:select-var2, ... ] ;

CLOSE <cursor name> ;
Y] 1] 9) ]
@10079015 1997 19U

strcpy (select,"SELECT ENAME , SAL FROM EMP ") ;
scanf ("%s",where) ;

strcat (select , where) ;

EXEC SQL PREPARE S FROM :select ;

EXEC SQL DECLARE C FOR S ;

EXEC SQL OPEN C;
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for (i=0; ;i++)
{
EXEC SQL FETCH C INTO :ename , :sal ;

}
EXEC SQL CLOSE C;;

[ 3R]
Act g

5.2.3.2.4 35NA

[

v 1 4 ]
mslamdamuasuound Iasead @75t szaunsammuamdanmuasuoy
[ ¥ 3 4
@alasaadreldnnguuy Feliduaounmsilamdaddl
5.2.3.2.4.1 fmuaduls lunmwmdndasilse Toanids
SQLDA *sglda_name ;
A0E19 11U
SQLDA *bdp ;
SQLDA*sdp ;

523242 wisnsyleaddammaouaunsalassadn asunngdidanuvus Tisunsugn

1 []
e

5 Q’I’ 3y o <2 ° A o [ o Cll
Sonly c‘)’iwuﬂauﬁ%z‘mmﬁmswﬁua:ﬂ'muma‘lﬁ'ﬂ'szlmmmﬁmm fv1lse Toamda

EXEC SQL PREPARE <statement name> FROM <host character string> ;
AI0Y1 (FU
EXEC SQL PREPARE S FROM :stmt ;

o - H o & ] "’
5.2.3.2.4.3 mMvuaneswes Moulss leaf ldnmuatouds dauilss Tunids

EXEC SQL DECLARE <cursor name> CURSOR FOR <statement name> ;
f29619 15U

EXEC SQL DECLARE C CURSOR FOR S ;

¥ v v
5.2.3.2.4.4 Myuaiuivisanundmiuausuuy SQLDA AauilseTunsida

sqlda_name = sqlald( a,b,c ) ;

65



a INULIUIUYBIAMlsNezetue
3/ A S A o
b UNUVIAYDITEANLRINUYBALS
9/ = g A o 1 dyu
¢ UNUVUIAYBITEANUNITIN YA IR IS
A18814 1Y
bdp = sqlald( bdSize,bvSize,10) ;
sdp = sqlald( sdSize,svSize,0) ;

b 4 [ ] v b4 ¥
5.232.4.5 fuiuimizeanui lunsdingn ¥ wiedsenisfuiesuaiuinueanusi
Twid Wsvwnaawindeans 19 druilse Toadds

sqlclu( sqlda_name ) ;
19819 13U
sqlclu( bdp ) ;

sqlclu( sdp ) ;

523246 Myvuaswazosadmsuausiuuy SQLDA vewlssloadiony dauissload

v
a’

M
EXEC SQL DESCRIBE BIND FOR <statement name> INTO <sqglda_name> ;
#0813 15U
EXEC SQL DESCRIBE BIND FOR S INTO bdp ;
5232.47 Gonldinesiwed ruvss Teasd
EXEC SQL OPEN <cursor name> USING DESCRIPTOR <sglda_name> ;
#I0I1 1Y
EXEC SQL OPEN C USING DESCRIPTOR bdp ;

523248 fmuanvazdoadmiudmsuuy SQLDA vewadnt alss Tondida

EXEC SQL DESCRIBE SELECT LIST FOR <statement name> INTO <outputdescriptor> ;
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A0 19U

EXEC SQL DESCRIBE SELECT LIST FOR S INTO sdp ;
5.2.3.2.4.9 mindfoya 2015 Toamds

EXEC SQL FETCH <cursor name> USING DESCRIPTOR <outputdescriptor> ;

A0 1Y

EXEC SQL FETCH C USING DESCRIPTOR sdp ;
5.2.3.2.4.10 Uams14aesiwes duilse Tuamda

EXEC SQL CLOSE <cursor name> ;
A88149 1Y

EXEC SQL CLOSE C ;

7 Application
6 Presentation
5 Session

4 Transport
3 Network

2 Data link

1 Physical

] 1 4
Ui 5.2 uamsgluunsasdenuuszuuidla 7 Fwawes (OSI 7-Layer model)
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lunsadedemsszninnssinumsdszanmiy Taosnaluudaznszuums
Uszwrana vzuanmshauseniludiug udazdiuSoni mwes ( Layer ) udasiowes
winiandadu laumhia 1dsmual3 nu?fat‘]’ammim:éamiﬁ'umwa{ﬁmﬂnﬁ'
Aoesfu 1] #909fn151AT§IUING ( International Standards Organization IS0 ) &R MuA
JluuudmsumsAadenuuszuuila ( Open System Interconnection : OSI ) 13 7 sEduT

I o ~
e Avgun 5.2

b 4 [] v » » ¥

Tuswowes 7 Suneaslilugit 52 Wy Huowes wansport Wuduiludu

sl o w a A ' & ¢ o A sl A & v

mweinlanudayniiga ewndhiluduawesidiiga Alanueieldlumsds

3 ] v 2 I 3 a & g s 14 a
voya miGonldnnsuawesigend sziiohduawes wansport 3 hifinnuAanaaly
1 »

msddoyn Fadunousiiey 1y Mugusumss arvasunnuAanmalumsdidoya
A 19 ",’ ﬂ 9/ o o’/’ o’dy e’z‘ PR ¥
3o dedoyasr Wudu szgndanis Tavtumwesil nazduawesian

Tasmaldudr - Tsunsnlszgndtines@ndedudioTis Tanealumuawey Ao

4 F 4
Qs oL as =] 1

¥ ¥
. = . . o Qs @ o
session , presentation QY application ANUU  MNAWFUIBWDITINNQNTIN NV ULDIYDT
: u’l’ 4 g o % [ a’/’ o
process JINVNTBUIOIWUDT data link UASBUIAIEDI physical UneziFunsMAUNTUIIWDS data-

link Aduaradlugii 5.3

Process layer protocols

(physical connection)

1

: ! ]

i : :

: Process —:- o T A e Process |

t

! ! ! !

. 1 . '

] ]

: i : !

1 : 1 '

]

: Transport . +Transport layer protocols _;_ - Transport :
' |

' 1

: 1 : 1

X 1 X 1

. I X '

! | - |
1 Netwi 1

i Network o _: etwork layer protocols s Network :
! |

| 1

! i ! 1

| I i ]

. I ; |

] : i :
) " 1

I Data-link | '

! Data Link ;-Data-link layer protocols : Data Link '

] ]

: 1 : 1

t K 1 !

v y
117 53 wamsgluuumisAadestnndw 4 Fuawey
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Tugdd 53 dunsuaaemsideuseszun 2 ssuudinlasste madeudossuyia

¥ [ 84 ¥

aeevzinaTUT I Iduawes data-link ( werasdaoiduiiy ) udhnszuaumsdssuanana
a 1w a 3 IR H J

ansziailoudndein 183 (uaasdiodulse ) uddoyavzgnderinmndumiwey process

o o 7 o p & ¢ Loy v o

a9ndatuiwes transport FUIAIWOS network HazFUIRIDT data-link T3 Tasevroru 1

> % [ & 4 o v o 4

HUw$ data-link ¥BIBNTTUUNIN HDTRUF RIS network vu"lﬂuwumwas transport

1 4

ué’am"lnnmmmmmwas process mmuawauannmmmmmwumwm flagaauia

[ o

vukazae futumsideude ( interface ) szmnwLawasummmmmﬂngmmums
WouTdsunsuTassvredlusdianin
v ¥ 2 ) at ac A v v & o
Tuiadeil vz ldndndesvaziBuavesitmsivoude seuindiuawes Transport
v o S ] At A t Aa 9o A any A y 9/
nusawes ngand  dwismseudeniionldiu  AedtnsiFeude launms dwenng
(socket) vouiinad ( Berkeley ) #20m3191sTanoa TCPP #feonl1¥da0Tsunsuimon

¥
dremw ¢ vuszunlfiiamsgiindiiniy

data

TEER
header
«——— TFTP message ——»

data

TCP TFTP
header | header data
TCP message —————
IP TCP TFTP data
header | header | header
IP  packet
Ethernet 1P TCP TFTP data Ethernet
header | header | header | header trailer
14 20 20 4 400 4
[|= Ethernet Frame =|]

U 5.4 uaaanis lanldennsousvazdaves s Tnnsausassu
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5.8 3 io

§ ' o’/’ y 1 U 4 4 o
nnfitdndmdedniu duiinvsundrh luasasedeyavesudaziawes vz
1T 9 ] ar Q’l’ et o 1 £ z Sl o 1] A 19 P o ﬂ 9/
msaadeyariu lissuawesidind  Fdwawesidinhezdoidoyai 1dsuidludeya
a Sy L o o a P~ c’; :{q’: 9/ o
viandesdde nezihmsiudeyasvazidvaveslilsTanealusuaweiiunseudoyasss
¥ 1 ” & sda 1 & & sde 13 A 1w d‘uﬂy a
udrddie llduaweiNdinlt  Fuaweiidinidszfendeyait 185uiludeyasss
v » [ » ]
woztiudeyansoudly  ezdhusuiilSesqeuninzfsiuniinsdedoyamanionin
o P= 1t 9 9 ] ] v o Y v 9 d'a’z’ n'd'o'
9399 Werdeyatwinsae dwdheiudeya zfudeyaiivumweiNdrga uazezoon
9 = .,’,’ o’z‘ 3 T 9 9o A’: P ] ﬂ
veyaiwazdua s lansavesrutivesn  nntiuszdideyaliiusuawesigandn i
v d’ A 1 < q’; o @ o w8 1
wuil lliFesqsuninzfituawesssau@uiunudhods
' . 4
Tz 5.4 Tusunsmlszgnd TFTP 14T Tanea TCPP uaziFoude 2 szuudau
BI5BSIUN ( Ethernet ) fidnsmsdalilddoyaving 400 lud szifiudh TFIP viindoya

o a g o o 9 Ao = o o ﬂ
4 'hjﬂ uas TCP ﬂxl“ﬂ‘lﬂﬂi&lﬁ 20 ll‘lJﬂ ‘nu’qfﬂmtmayaﬂmmu NHOTIUNTNHUAIS TN

462 'lugd
| Thits | 24 bits |
0 netid hostid
] 14 bits I 16 bits |
110 netid hostid
21 bits 8bits |
11110 netid hostid
| 28 bits |
11110 multicast address

P s a 4
107 5.5 waasgduuuneguuudumesium
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5.3.2 fedunndumasiun (Internet Addresses )
@ 1 a ° 4 1 o o a o
Tagna lludn TilsTaneaudazyilasziimsdmuaiioy (address) SmiunouNAADS
A o 1 A a a ¥ 3 2 o & A a o dy
(WoN9z32 15918 HaZIATBINBUNUADS NABINITENDY dmTuTeguuudumesunil o
a £ y -4 ]
Uszaoudiedoya 32 in Fdoyailoznuminumynsaig ( network ID ) uazHuILIAY
a J o & A4 1 A P a P A " &
aoufiumes ( host ID ) dnfufiegnilanazaunsafieszyneuiiames lAfsunsounimiv
1 [~ S A a ¢ v 1 ' A ] -] ad
ptnlsnaw lunsdifinseneuiiuaeioglulnsssmnnnimilalasade deziifiedldun

1 2 A @ o ] = a S A a’/’ ' o a
NN UINDY Tﬂﬂ%zﬁﬂﬂﬂﬁlﬂﬂﬂ‘l_lil"l‘u’luiﬂﬂﬂTUﬂﬂﬂMW’J!ﬂﬂilﬂﬁﬂﬂuuﬂg noguyvesu

9

b4 1
mostunii srgnfmualavguidoyalasaiw ( Network Information Center : NIC ) &392il

4 | § o
qimuilunilaudgnluuivaad13lugili s

Usnfuds feguuudumesiun Fnezgnidoulugvosiuay fignutsdoganaiion
oonilu 4 ya Fuavudazgavzunudoya 1 ludvosiiog det1 iy fley 0x0102FF04 92
@owlddy 122554, Flussunlfianseind  swffuiieguuudauay 1y idde
Jetc/hosts a8 /etc/hosts f:ﬂztﬁuﬁﬂghmﬂauﬁfamofunm?m flogluTlaseiodoafudy

Ao uAps Ml IS /etc/hosts B

data
16-bit TCP source port#
16-bit TCP dest. port#
2R data
protocol = TCP header

+——— TCP message——————»

Internet 32-bit source addr
Internet 32-bit dest. addr ‘—’

IP TCP data
frame type = IP
Ethemet 48-bit source add header | header
Ethernet 48-bit dest. addr‘_l P packet
Ethemnet| [P TCP Ethernet
data 5 .
header | header | header trailer
14 20 20 4
||= Ethernet Frame ={

¥

51/ 5.6 uamanis ldnldenaseuvesdoya TCP vumsIFoudodisOTIUN
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¢
5.3.3 Hanena¥weIn_( Port Numbers )

P =y ° a1 a 4 o 9 A o Sl Y
nnms lalimsdmuaieguuudumesiun lkaunsofivzseyneuiianesides
v 9 ~ 9/ (] = a s A = =
msszaitoyalUiald  ednlsiaw  luseuiiumefinTeaniligervesiinszuiumsun
I ] 1 4
nimitanszuiumsiildilslanea Teprp 18 duniufSalimsdmuanuoauwesyn ( Port
2 A 1) = ay a A s & 3
Number ) ¥u (Woldszydenszurumsiidesnisdade Fanwomuwesniisuiudoyavina
16 1N NTZUIUMTUTAT ( server ) 32 TAsUMIsmuanugaunesn i esesunsaane
VINNTLUIUNITYNYIY ( client ) Taonmomuweiminseluiingwdulasiallunisdade
( well-know port ) 15U Tilsunsuilszgnd FTP azldvansaunesn 21 dwmiunszuaums
UInMsNneeiuMsAnAevINNITUIUNISENYIY Adeamssu-dald
enszuiumsgniiedade hilianszurumsuims nazuaumsusmseznswldh
imsdadeinninaenfiuaeivinuavia Taonsuldnndeyaneguuudumesiunvuna 32
inluswaziBeaves IP ( IP datagram ) HAZHINGIAYHES NYDINTZUIUNTYNUIIWIINNNIY
4 ' a sy =) [ a &£ s d’
@yWeiNvA 16 1 Nedluswaziden TCP awaas3lugiil 5.6 Famunemuwesiniley
o A (s; a P T A 9/ r y
gnimualagnoui oI 1BI0Y (5011 ephemeral port number tie 1% nszuIumMsgniw 1y
Tunsfadeunszuaumsusms  MIBAYNDS N ephemeral port number A MUAIAY
o 4 a 1 [} : a ° 1 1 o’;
aenwunesioay sxiim hidritulumstmualiudasnszuaunsgniie sunamnoiay
S Aya ° Vo a 4 o v o v & aa o
wosnidwonldsunsudwmualvtunszuaumsusmsnezdedlididudie  aniudadingdn
4] g/ ¢ o dy
s luns 1dnnomunesnast
TumstmvaninomuneinueslilsTansangudumesiun  seldminmavnein 1
=2 ¢ o & ¢ o o '
fia 255 Wumnumunesndises ( reserved port ) FamnoyweininwTaialufvzeg

b 4
Tunguil szuudfiianisungu wu 43BsD szdseaneinvuoiny 1 89 1023 Bdmsvud

v

9 = ¥ 1 o o oB¥ s ' =
auassuuiiudifonld dwamiiahilinszgndmuamnomunesnlugas 1024 81 5000

1 = e 1Y v ' 3y
st lsfia dmfudlFaulniqaisdenlfmmneaunesmunnnd 5000 u'ly

5.3.4 miBanlddenfudmivlslnnea TPC/IP

lunisSonldilaidu wedouTsunsudu-dedoyn #19Uslanea TcpmP Vi
ansafiezFonidld 2 33 connection-oriented protocol Fedruiuuazdedeyaszai
msdAndennendnfeufiveinafu-difoyaiu 1oy connectionless protocol Fasziiiu
dnvaziinsstuduiuitusn detniaaslugl 56 Wunsdonldileddu  Tasis

connection-oriented protocol AU wazBuA: Idnar1uTusiade’ly
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SERVER

socket ()

bind ()

listen ()
- CLIENT

socket ()

accept ()

blocks until connection

connect ()
from client

connection estab\'\shment

data (request write ()

read ()

v

process request

!

write () data (r eply)

read ()

Ui 5.7 uaasddumsiSonldileddu Tunsdemsdrvwenina

5.3.4.1 Iasaavesdauyls o

v [ »
nndldndrndeduudain msdoullsunsuiu-dadoyameszuudeasiu &
Tdsunsuguiudoans address fazdalal n3ofozsun inou § socket address gl

b4 a o s dy
#u11ATI8319U09 address N1 Berkley Socket Amua13lu <sys/socketh> #al
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struct sockaddr {
u_short sa_family ; /* address family: AF_xxx value */
char  sa_data[14] ; /* up to 14 bytes of protocol-specific address */
bs
dnuaizueelasaadiy sockaddr s idfunnTuls TnneafiGun9ilerisu  socket

ar

F4
M35 internet family 487 TA59a319904 sockaddr veimua 131U <netinet/in.h> A3il

struct in_addr {
u_long s_addr; /* 32-bit netid/hostid */
/* network byte ordered */

}s

struct sockaddr_in {
short sin_family ; /* AF_INET */
u_short sin_port ; /* 16-bit port number */
/* network byte ordered */
struct in_addr sin_addr ; /* 32-bit netid/hostid */
/* network byte ordered */

char sin_zero[8] ;  /* unused */

v 14
swazBoavedilansuangiinsniy Smsumsl¥ldsTanea Tcpap fidade’llil

A
19

5.3.4.2.1 socket

o w ‘s o o o 2 o v § s/
Mdellosimhiidan1sdy nework 10 Fuilumdusnvesnguitezfeaonld
<

b4
=t

TasmiaGonlferdeadmualisTaneafidonsly fgdunumsldae

#include <sys/types.h>
#include <sys/socket.h>
int socket (int family, int type, int protocol) ;
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AF_UNIX AF_INET  AF_NS

SOCK_STREAM Yes TCP SPP
SOCK_DGRAM ~ Yes UDP IDP
SOCK_ARW P Yes
SOCK_SEQPACKET SPP

511 5.8 uanalils Tnnoanaoandeantusz it socket family Uae type

family AonguuedlilsTaneahiSonld 1dun

AF_UMIX
AF_INET

- AF_NS
AF_IMPLINK

type (Hunisimuadnuazmsdidoyaldun

SOCK_STREAM
SOCK_DGRAM
SOCK_RAW
SOCK_SEQPACKET
SOCK_RDM

[ 1 4 ] v
Famsiaen type Hozdvsduiusnungulslanoaiidonld uazlyslnneahldde

Auaaslugln 5.8

14
= o

protocol Usnaudimaniimesaail szdmuaiiy o

5.3.4.2.2 bind
s v 1 »
HunImuaYe ( address ) 1Run socket Nt luifie Hn1s19aadl

#include <sys/types.h>
#include <sys/socket.h>

int bind ( int sockfd, struct sockaddr *myaddr, int addrlen) ;

' [ A ]
winilmesn 2 sziluneolines sl  address vosltslaneaiiszy uay

] b 4
W3 ines 3 il uvuIAUee address 1

-
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5.3.4.2.3 connect

14
NSZUIUMSENIIY zfadenunszuaumsuims TaemsSonldiledduil deen

o o/ & (-9} Y
Haf9u socket a3In13 19A31

#include <sys/types.h>

#include <sys/socket.h>

int connect ( int sockfd, struct sockaddr *servaddr, int addrlen) ;
5.3.4.2.4 listen

< o J Yo o a . R A A '
‘WQﬂ‘llel1‘lfﬁ1ﬁ‘i‘lJﬂ§'$1J’Jllﬂ‘li‘ljiﬂ‘limjlj connection-oriented IWONITUAAIN

9) o

r »
ATZUIUMIVTMTMAITOTUMSAARDINNTZUIUMTYNYIE FaTinis daall
int listen (int sockfd, int backlog) ;

Tavlsn@flandu listen veiFonlFmundaflan i socket taz bind udvenou sy

Y o o 1 o Aa v [] 4
accept W151IAB3  backlog Wudmaudiszytasmaumsaadeninnszuaumsgniiwiioy
aunsoselumld varinszuumsuSmsidaseuianailandu accept dailsnationls

UIULINGA AD 5

5.3.4.2.5 accept

e f i/ ) Y o o v &
1uﬂi¥1l’)uﬂ’]5115ﬂ'lﬂl‘l]‘l] connection-oriented ozsunldlansull  aevinHentu
s o’:’ a [ a J a o 1
listen 'mxﬁ YUADUNITIONIAAADIINNISUIUNITIGNUIY ﬁzlﬂﬂﬂjuﬂiﬁ‘]ﬁﬁﬂ‘ﬂ"lﬂﬁ‘lﬁl
o o éy 9/ o @ a [ Y] a 1 A L] a 9/ 9V
ﬁizmawaﬂanwuua'z Iﬂﬂﬂ']ﬁsi accept QZGIﬂﬂBﬂ‘lJﬂ']i‘Uﬂﬂﬂﬁﬂﬂﬂgluﬂ'l AWNITAIN

14 v v 1 »
socket YUBN socket NI NiaauiAmMlou sockfd Nz Fadins 9@l

#include <sys/types.h>
#include <sys/socket.h>
int accept (int sockfd, struct sockaddr *peer, int *addrlen) ;

a o A’I’ ﬂ Y o 9/ o o A o =
WITIUIADT peer LLDE addrlen UU ¢ umuﬂmﬁﬂwﬁdﬂ‘uuLwasnm‘nagﬂmﬂw‘mu

ta 1y { 1 o w
ﬂ'ﬁﬁﬂﬂﬂﬂlﬂ]'lu'l llaz‘llu']ﬂﬂﬂ\iiﬂi‘iﬁ%"lqﬂﬂQﬁﬂg Auaal

5.3.4.2.6 close

dao o o o n’ a 1
duilsiduilédmsvuenmsdugaveamsaade

int close (int fd) ;
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A o a 4

3 |

.u { o s o
uanmnﬁaﬁ‘vuﬁndnmi’fm’fuuﬁd U\lﬁﬁiﬂ Llﬁ uﬂummunmwnhﬂaﬂw 'VI

o o o o é A
ey TdsTanea Bnduaunile Ao

#include <sys/types.h>
#include <netinet/in.h>
u_long htonl (u_long hostlong) ;
u_short htons (u_short hostshort) ;
u_long ntohl (u_long netlong) ;

u_short ntohs (u_short netshort) ;

<

7 v n’/’ y v o w 5 . [
Falandunia 4 Tifumssadduvedludgauas ludd (byte ordering) Iifeglugl

wuuidednts 1wy Haddu honl Munsudasidunlssila u_tong Tugdnuviiiing

litNﬁ”lﬂ‘Uthﬂ‘UﬂQ host 1111151]1!UUY]1‘1’$,1115 HULﬂi’t)‘U’]U‘Y]’th]
5.3.4.2.8 bcopy
= 1Y) d”d
U3duuumsasiine
bcopy (char *src, char *dest, int nbytes) ;

o, v ° ° [} (] ° d'dy s o
umsdumndeyasmay nbytes Mndwmdamioanud izlasdunls s Td

° v 1 ° d‘d’ ar & b4 o as
AWMUINUIIANNTINT Taoa s dest Falu UNIX System V 92 19790 %U memcopy 1nu

5.3.4.2.9 bzero

”
Ugdnuunsl9daiife

bzero (char *dest, int nbytes) ;
Wunsfimuasm o Wiumieaus s nbytes Fusndumiamisanusii

3. o o ar 3 as
Blavas dest Handuiilu UNIX System V 92 193a09U memset unu

-

3.3.42.10 bemp

9
Ugduuums 1asiife

int bemp (char *ptrl, char *ptr2, int nbytes) ;
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= 9/ o d'dyo ] ] o o [Y
Li'fluﬂmﬂ‘s'ummmuagammu nbytes N¥GUMUIMIIBANG TAsAMAlS pel AU
¥
3/ @

v ¥V
deyansdwmiamizoanusi laodunls pr2 Hedduillu UNIX System v axldilafiau

memcemp UNU

3 fl 31 [d] Co

wenvnilsdduiingrandrdu ddlifaddusa 2 fadsu Nlddmiulasguuui
1 o ¥ 1 o a [y
agdumesiun sevingluuuidouludnuusnsiioy 4 § uargluvumuguasiviig 32

[ 1 4
in daldunilendude 1ol

#include <sys/socket.h>
#include <netinet/in.h>
#include <arpa/inet.h>

unsigned long inet_addr (char *ptr) ;

char * inet_ntoa (atruct in_addr inaddr) ;

Q s a/ v 4 1 \é
dmsualednldsunsunldlislanea Tepap Tdnan 1 lumanuan o Futlunis
dedeyaninnszuaumsgniie Tldnszuaumsuinms ndhdsnduandenszurumsgnee

HEPNHADDNNINIDNIN

1 =
5.4 RUIUSUNT

v y 4
miwllsunsuveaszuy DDQA  AldWanduil - enunsaudsesnidiudiugam

Y ¢
anpaemsmauld 7 dau d3tl Feswazdoaluudazaiuse lResue ludedesse 1al

1 dudaded THnu

2 ailszaranaio

3 tusamsdedoyarim Inssedoms
4 sudumsunanynsugiudeya

5 dautloudeyansuynsugiudoya

6 dnfloungianuanugndes

1 A )
7 aUnTOINS
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START

l

CREATE GET USER
CONNECTION TO NAME AND
DQP PASSWORD

END Main_Algebra ()

. } 4 )
3% 5.9 YuapuMII NIV TUSUATH main( )

mieTsunsuludmdanedlfauszlsznonhidis midwg  finszeweglu

Told agb.c llay agblex.c Adil

S.4.1.1 main(argc.argv)
] 1 dy v o L] a v 9 o 3 a
miswlsunsudmilszdudmTilsunsuudnvesdmdnded1Fnu Tasezvimii

Tumssudedldnumesiarin  udradumsdadesudnlsznanafmonuuunseay

o’: o o ° 1 I 4
nueziSen 19U Main_Algebra( ) Wvhaae il daumunwlugaldi 59

5.4.1.2 Main_Algebra(sockfd)
4 [ v v
mirwIsunsuaitvsimimduniisTsunsundn ASonldwmuleldsunsudu

b
Tumssumow ?Nf»'hmu'lﬁfi'mllszmawammuununszmu UDIVUADUMITUAAIND

-4 A T o~ L 4 5
wazazausoumsnanliFesq suniifldanezi@nly duwunmlugili s.10
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‘ start )
Get_Query() *
Word_sep()
NO
NO YES
O . K. con_back_end()
YES
NO
Syntax( )
YES

v 1 4 I}
517 5.10 uarmstuaoulunsiSon ldmiaelisunsuduvoaniiaoTusunsy Main_Algebra( )

5.4.1.3 Get_Query(str)

' T y o { o ° o
wiheldsunsudwiiszimidmlumsivdenumon  vedldusnudluid

udnihdawn @iy 13 udulsse Query

5.4.1.4 SeparateWord( )

1 Y o ° ig a o 3
niwlsunsudl sshdennuimowiny 1A lud s Query yhmisusndh uay
o v Lo =1 Y 4 P Y] 4 o ]
radnin 1dAu131ud /5% Token_Nof 1 Batludulsuuuersisd (array) anuduimids

voam ludenny

5.4.1.5 Syntax( )

b 4 ¥ [}
mieTsunsudruilozdunteTlsunsuwdn TunsiSonldmireTusunsudwine
Mnsasreaeu lensalvesdiow 1udulamndn lnnsslvesmyivadiaduiusvso

T S ligndetam hnnssifszuaasdennuuenarwiianaia duwwuamlugily .11
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‘ start '

Expression( )

print "Syntax error”

1

return tree

pointer return NULL

[ s .
511 5.11 namstuasulunisGunldmiaelilsunsuduvsaniiae Tsunsy Syntax( )

Selection( )

YES NO
Infix_expr( )

YES

NO

NO
Projection( )

YES

return tree return NULL

pointer

] y I
517 5.12 uaastuaoulumsiFonldmize Tusunsuduvesmite Tulsunsy Expression( )

81



5.4.1.6 Expression( )

} 4 []

e TsunsuiignFon 1¥enmiteTsunsy Syntax( ) Tavezdhmihilumsasae
aoumuuilu Expression mwwdn leonsaiivadaduiuinnan1fluunii 2 wie'ly
5 L} L} 3 L] A
Taoit Expression o1wiiluldnawethe miaeTysunsuiiSatinsFonlduiaeTusunsuduq

é o 1 1 1 é 1 1 )
LWfJﬂi’Ji)ﬁﬂ‘Uﬂ"lﬂ'liJﬂ'lll’J'lL{Iu Expression i’JUNIﬂﬂUN"HQ“H?B'IH uazluusiazvae

TsunsuniFonld sxhnsadremoundaduldde dumasumunmlugili 512

5.4.1.7 Selection( )

1 .::’ o 9 A o 1 ° . =) H
'n‘u'w'[ﬂsuﬂsuunzmnummnaaummu 111f]ummmmu Selection 115011! 6”]

Aoy Selection AvzadnmouFidu Ifinwz ludusowiivnsasieasy lao

1) A s {
wiinsSonldmiehlsunsudulszneudis dweasdioununmlugili 513

start

return tree

Primitive( )
YES NO
Word_Pos++ |« 0.K
NO
Token_No[Word_Pos]
="WHERE"
YES
NO
Word_Pos++ Select_pred()

pointer

Make_node( )

return tree

pointer

4 3 1] A 1]
114513 uarastuaenlunisSonldmize TusunsuduveamiaoTsunsu Selection( )
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5.4.1.8 Infix_expr( )

1 4 [ ‘ v
miheTlsunsuilezimidiiassaousiom hudluluamng Infix_expr finan s
Tuunit 2 wie'li Siluldaungisimsadidmonndeduly Selumsasvaousion

=limsiGon 14muaeTysunsy Projection( ) #au Aaana 13 luununmlugi 5.4

start

Projection( )

YES NO
Infix_op() O.K.
NO
O.K
YES
L . NO
Projection( ) O .K.
YES
Make_node()

return tree
pointer

return NULL

] 14 v
117 5.14 uaaavuaoulumsFonldmite Tusunsuduveamize Talsunsy Infix_expr()
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54.1.9 Projection

3 =t

» [
miceTsunsuiiszimifiasvaeudions Juiiuliamung Projection inann 13Ty

unil 2 wioll duihulimungiingnld Avzsmsadremoundduly lumsaseaeud

' C A 4 .
o insSenldmiteTsunsududn Fwaasdroununmlugili 5.15

start
Primitive( )
YES NO
Word_Pos++ O.K.
Token_No[Word_Pos] YES Word Pos++
- ll[ll B
NO
NO
Word_Pos-— Token_N: Hyr s Afrfspect()
YES
Word_Pos++ 0.K.
NO
YES Token_No[Word_Pos] NO
="
( returq tree ) return NULL
point

] L4 [
717 5.15 uamavuaeulumsSon1dmieTisunsuduvesmizo Tsunsu Projection( )
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54.1.10 Primitive(

1 4 v
wihellsunsuil wihmhinlunsasaeudiuvesfowindlu Primitive awing
4 1 i L] )] A as
fnanBluunit 2 wieli TasiimsSonldmiteTsunsuduq daaasdroununmly
U 5.16

start

NO S
Iden_name() ‘_<Token_N=o'['\(l'\'lord_Pos>Y_E_’ Word_Pos++

YES )
O.K. Make_node() Expression( )

NO

YES
Word_Pos++ O.K.

NO

Token_No[Wor_d__Pos[> NO
= l')“

YES

return tree

pointer

» return NULL

{ c’; 1 A 1
117 5.16 uanstuneulumsiSonldwian Tusunsuduveamiae Tusunsy Primitive( )
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5.4.1.11 Select_pred(str)

] dy o 9 - 1 ° a . J
mizellsunsuil sedhmhilunsaseasudiuvessmouiduuuy Selection 1
Hudoulvlumsdendeyanioli TaveelinsSonldmianTusunsy SelPredUnit( ) e

] g/ 1Y ¥ w A
$ulunsasnaoud duamnnuduiuslugili 5.17
5.4.1.12 SelPredUnit(str)
1 4 H
miwlhlsunsuiizihmihnlumsassaevdauveshon MegluzlvesnsnFou

= ) ' < = 1 aa = o aa A e
douvield  FansulFeufisuenregluziveaenniinfSoufousuiennitmsed

v - v b 4
aanin 18 niehifiervvzegluzives Select_perd ifinisldrudunsen3vuaastunouly

717 5.18
start
SelPredUnit( )
44 O.K. & Word_Pos++
Word_Pos-- Tof,rkrsg[,vgffg—';?s]
returmn FALSE return TRUE Word_Pos++

[] t 4 )
17 5.17 waasduneulumsSon 1dmize Tusunsuduveamiao Tusunsy Select_pred( )
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Attr_spec() start

Token_No[Word_Pos] Compare()
- I|("
NO
YES NO
Attr_spec()
Word_Pos++
NO
O .K. Constant()
Select_pred()
YES
O
o ink O.K N
Word_Pos++
YES

Token_No[Word_Pos]
= ") "

return FALSE return TRUE

b
ar ] A v .
71U 5.18 uamstuaeulunsiSenldmizeTisunsuduvoaniaglilsunsy SelPredUnit( )

5.4.1.13 Atir_spec(str)

) dy o Y d' (] o 1 -~
nuae Tlsupsuitesmmihnlumsasreaeudiuvsidionnn Wumsszyda
t 4 ¥
uonnImselu Tasmsdndwennsiionsztunsdnteteveennidilavase

g 4 a/ o -] ) aa ‘é Q’I’ o
nio Mvuageanuduiuiiimd uazmudlrodovewsnmiii Fuiassezusniudlvya

3.4.1.14 Infix_op()

] dy o b3 P ] 0 & 3 ’ -3
nmuiﬂmﬂiuu%xmnum“lumsmnaaumwmmmu mzumtmuwmmﬁw

duls Word_Pos Juifudanlfiidasfisndiaduiuinso i
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5.4.1.15 Iden_name(str)

] dy o 9 d' ] ] d' o 1 o
i lsunsuilszimihiilunmsareasudiuvesiion Rszydumisvesdidae
a T A a’ -7 v [-] i o ) 3 1]
a5 Word_Pos Tuilutevesnnuduiiuinie sl Tasdmimisiosamiy sxdee iy

ar a wa a a o o o 1 o ° 9 o
ﬁ')l‘{]l)ﬁﬂ'liﬂ‘]fﬂﬂlﬂﬁuwuﬁ uaz‘lnummwmmm

5.4.1.16 Compare(str)

1 dy o Y o v ° P o 1 °
miegldsunsuilozimihilunsasnaey dwvesiowiszydumisvesiidae
a 1 A ] ¥ ¥
#unls Word_pos TuilunFoanuumsnSoudisunseli TaomiwTisunsuilezgniSonld

1N TUSUNTY SelPredUnit( )

start

send_query()

+

receive_data()

print error preint
message result
EXIT return

; 2 : 4 ,
JUM 5.19 uaasvuasulunsiSonldmieTusunsuduveaniaoTUsunsy con_back_end( )
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5.4.1.17 Constant(str)

1 4 v [l
wiwllsunsuliszimiilunsasnaey dauvesiowiiszydumisvesh
t 4

o) \J 1 $ [ ] A ¥ 5 ) { [}
Tagduls Word_Pos Juifusinsiinie’hi gmnasiflezdeutiuduay wiodonruiteglu

[] 4
nIoanmeosylseme ) winiu

5.4.1.18 con_back_end(sockfd, top, n_amount)

td ] .
miceTlsunsuilszimbhnlunsdadiowlugddomdduld  Aldnnmsath
= o 9 o ° =
naziimsasivaoulinnsaiudy  Waunszuwdssuanasmuuuunszae  Tagesiins
a 9 ' A A ° o o
Fon v TUsunsy send_query( ) 91nauveunTeaile 11sunsa ( tools ) HaziiHaaWS
n1dvnnszurumssznanasouuuunszneaainaneeenn - aaonsson i

. ! & A [Y] o o o ~t 9)
Talsunsu receive_data( ) vinaiuveunseiiolisunsy saaasanuduiusnsisenld

g Tdsunsuduluzilin 519

b 4
wieTlsunsuludnnlszvanadgmunvunszeieil sznoulidrwniay
v P ' 4
Tdsunsuanquiang Geznszoweglulid¥e backc , bk mainpc , bk_sublpc Hag

¥
bk_sub2.pc Aee laesuremiteTlsunsudraqae lii

START socket()

listen() bind()

(!

BackMain()

{ EXIT '

- G’l‘ 1] A 1]
U7 520 uamstuasulunisiSonldmiteTusunsuduveniao TUsun sy main( )
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5.4.2.1 main(argc, argv)
[ ] dy ) ar 1 (-3
mirTdsunsuiissiilumite ldsunsundnvesdaulszuranamiouuuunszeie
Faozvimihnlumsadrvesdndedoas (o305 UNIAAAD ( connection ) MINATLUIUMST
A o gd A a A g A ' S
Uszunanadu Az 520 ielimiaadeninnszuaumsdszaiadu wiaeTilsunsuilozi
nsuen ( fork ) nizusumsdsznaradmwnuunsenutiuaensyuaums  ludu
YoaNITUIUMSIMENdI8BN NI UIUMITEN)ziTun 1dmiiae Ti)sunsy BackMain( ) 1
msdszuanadeld  drunszurumsdszulanadumszuaumsie)  sznaulusesums

o ¥ ﬂ' ¥
ﬂﬂﬂﬂﬂ']ﬂﬂi:ﬂ’lﬂﬂ151‘5$ﬂ’]ﬁﬂﬁﬂuﬂ61ﬂ

5.4.2.2 BackMain(sockfd)
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t 4
mieldsunsull  exiinmsAadenunszuaumsszanamouuunszonely
a s A A do A a A A ! o a 9 9/l
Ao meinTolRuNit muatedluduals hostname twonezdamodadu hin
szydumlamisanudvesTuagagadiodunls wp lhmsdszuiana Tasldaeanah
' @ % Y4 ° {1 o as
seymdaodunls sockfd Fwadwinnfowidihhlszrana suudwanidaves

g L4
Yoyanadws
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3.4.2.18 GetAttr(viewname)
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5.4.2.20 SendData(table,sockfd)
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5.4.2.27 freeSelVars()
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4.2.37 C int(adj
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peuHunei iUz lfmdund suloyalivinalugnniu arwuandvearmnoziiing

1 4

=1

Jualde
S# | SNAME | STATUS CITY S# | SNAME [ STATUS CITY
S1 Smith 20 London S1 Smith 20 London
S2 Jones 10 Paris S2 | Jones 10 Paris
S3 Blake 30 Paris S3 | Blake 30 Paris
S4 Clark 20 London S6 | Shiko 20 Tokyo
S5 Adams 30 Athens S7 | Chick 30 Bangkok

M3 6.1 wanadeyaluaisie s uaz S5

P# | PNAME | COLOR | WEIGHT CITY
P1 Nut Red 12 London
P2 Bolt Green 17 Paris
P3 Screw Blue 17 Rome
P4 Screw Red 14 London .
P5 Cam Blue 12 paris
P6 Cog Red 19 London

a13137 6.3 uerasdoyaluaisn P uay PS

J# INAME CITY
J1 Sorter Parnis
J2 Punch Rome
J3 Reader Athens
J4 Console Athens
J5 Collator London
J6 | Terminal Oslo
J7 Tape London

1310 6.4 naaadoyalua1sie J uaz Js

S# P# J# QlY
S1 P1 J1 200
S1 P1 J4 700
S2 P3 J1 400
S2 P3 J2 200
S2 P3 J3 200
S2 P3 J4 500
S2 P3 J5 600
S2 P3 J6 400
S2 P3 J7 800
S2 P5 J2 100
S3 P3 J1 200
S3 P4 J2 500
S4 P6 J3 300
S4 P6 J7 300
S5 P2 J2 200
S5 P2 J4 100
S5 P5 J5 500
S5 P5 J7 100
S5 P6 J2 200
S5 Pl J4 100
S5 P3 J4 200
S5 P4 J4 800
S5 P5 J4 400
S5 P6 J4 500

MINT 6.5 uanadoyaluaisia SPT uay SPI5
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MMUN ¥ lunsnaaes namlislyumsdseylana
(Relational Algebra) (‘ium)
S; 5.33
S5; 6.33
M; 5.00
MS ; 4.66
P; 4.66
PS ; 5.33
J; 4.00
J5; 4.66
SPJ ; 4.00
SPJ5 ; 5.00
S UNION M ; 12.00
S UNION M5 ; 21.00
S MINUS M ; 11.33
S MINUS M5 ; 21.66
S INTERSECT M ; 13.00
S INTERSECT MS5 ; 19.66
S TIMES P ; 12.33
S TIMES PS5 ; 20.33
P WHERE PNAME = 'Screw’ ; 11.00
P5 WHERE PNAME = 'Screw' ; 7.66
S{SNAME] ; 7.00
S5[SNAME] ; 7.00
S JOIN SPJ ; 11.66
S JOIN SPJ5 ; 24.00
SPJ[S#,P#] DIVIDEBY P[P#] ; 21.33
SPJ[S#,P#] DIVIDEBY P5[P#] ; 24.66
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¥
* Read "n" bytes from a descriptor.
* Use in place of read() when fd is a stream socket.

*
int readn(fd, ptr, nbytes)
register int fd;
register char  *ptr ;
register int nbytes ;
{
int nleft, nread ;

nleft = nbytes ;
while (nleft > 0)
{
nread = read (fd, ptr, nleft) ;
if ( nread < 0)
return (nread) ;
else if (nread == 0)
break ;
nleft -= nread ;
ptr += nread ;
}
return (nbytes - nleft) ;
}
/*
* Write "n" bytes to a descriptor.
* Use in place of write() when fd is a stream socket.

*/
int writen( fd, ptr, nbytes)
register int fd;
register char  *ptr ;
register int nbytes ;
{
int nleft, nwritten ;

nleft = nb;/tes ;
while(nleft > 0)
{

nwritten = write(fd, ptr, nleft) ;
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if (nwritten <= 0)
return (nwritten) ;
nleft -= nwritten |
ptr += nwritten ;
}
return (nbytes - nleft) ;

/*
* Read a line from a descriptor. Read the line one byte at a time,
* looking for the newline. We store the newline in the buffer,
* then follow it with a null ( the same sa fgets(3)).
* We return the number of characters up to, but not including,
* the null (the same as strlen(3)).
*/

int readline(fd, ptr, maxlen)
register int fd ;
register char  *ptr ;

register int maxlen ;
int n, Ic ;
char  c;

for (n =-1; n < maxlen; n++)

{
if ( (rc = read(fd, &c, 1)) == 1)
{

""ptr-H- 363
if (c =="\n')
break ;

}
else if (rc == 0)
{
if(n=1) /* EOF, no data read */
return (0) ;
else
break; /* EOF, some data was read */

else
return (-1) ; /* error ¥/
}
*ptr =0 ;
return (n) ;
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J*
* Read a stream socket one line at a time, and write each line back
* to the sender.

*

* Return when the connection is terminated.

*/
#define MAXLINE 512

str_echo(sockfd)
int sockfd ;
{
int n;
char  line[MAXLINE] ;

for(;;) -
( .
n = readline (sockfd, line, MAXLINE) ;
if (n==0)
return ; /* connection terminated */
else if (n < 0)
err_dump ("str_echo: readline error”) ;
if (writen (sockfd, line, n) !=n)
err_dump ("str_echo: writen error") ;

/*
* Read the contents of the FILE *fp, write each line to the
* stream socket (to the server process), then read a line back from

* the socket and write it to the standard output.
E 3

* Return to caller when an EOF is encountered on the input file.

*

#include <stdio.h>
#define MAXLINE 512

str_cli(fp, sockfd)
register FILE ~ *{p ;
register int sockfd ;

{
int n;

char  sendline[]MAXLINE], recvlinefMAXLINE + 1] ;
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while ( fgets (sendline, MAXLINE, fp) != NULL)
{ ..
n = strlen (sendline) ;
if (writen (sockfd, sendline, n) != n)
err_sys ("str_cli: writen error on socket") ;
n = readline (sockfd, recvline, MAXLINE) ;

f(n<0)
err_dump ("str_cli: readline error”) ;
recvline[n] = 0 ; /* null terminate */

fputs (recvline, stdout) ;

}
if (ferror (fp))
srr_sys ("str_cli: error reading file") ;

/* Example of client using TCP protocol. */
#include “Inet.n"

#include <memory.h>
main(argc,argv)

int
char

{

argce ;
*argv[ ] ;

int sockfd ;
struct sockaddr_in serv_addr ;

pname = argv[0] ; .

memset ((char *) &serv_addr,0, sizeof (serv_addr)) ;

serv_addr.sin_family = AF_INET ;

serv_addr.sin_addr.s_addr = inet_addr (SERV_HOST_ADDR) ;

serv_addr.sin_port = htons(SERV_TCP_PORT) ;

if ((sockfd = socket (AF_INET, SOCK_STREAM, 0)) < 0)
err_sys (“client: can't open stream socket") ;

if (connect (sockfd, (struct sockaddr *) &serv_addr, sizeof(serv_addr)) < 0)
err_sys ("client: can't connect to server”) ;

str_cli (stdin, sockfd) ;

close (sockfd) ;

exit (0) ;

/* Example of server using TCP protocol. */

#include "inet.h"
main(argc,argv)

int

argc ;
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char  *argv[];

int sockfd, newsockfd, clilen, childpid ;
struct sockaddr_in cli_addr, serv_addr ;
pname = argv[0] ;
if ((sockfd = socket (AF_INET, SOCK_STREAM, 0)) < 0)
err_dump ("server: can't open stream socket”) ;
bzero ((char *) &serv_addr, sizeof (serv_addr)) ;
serv_addr.sin_family = AF_INET ;
serv_addr.sin_addr.s_addr = htonl (INADDR_ANY) ;
serv_addr.sin_port = htons (SERV_TCP_PORT) ;
if (bind (sockfd, (struct sockaddr *) &serv_addr, sizeof (serv_addr)) < 0)
err_dump (“server: can't bind local address") ;
listen (sockfd,5) ;
for (3)
{
- clilen = sizeof (cli_addr) ;
newsockfd = accept (sockfd, (struct sockaddr *) &cli_addr, &clelen) ;
if (newsockfd < 0)
err_dump ("server: accept error"”) ;
if ((childpid = fork () < 0)
err_dump (“server: fork error”) ;
else if (childpid == 0)
{ -
close (sockfd) ;
str_echo (newsockfd) ;
exit (0) ;
)

close (newsockfd) ;
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A9e9

% B
#include "y.tab.h"
extern int tokval ;
“int lineno ;

% }

aIu

1 4
{ Y v

] L4 k)
dmvesngildlumsastoaeudnionue  szegmoluduitududroniomune

-4 4 1 s/ v & [} o
%% WOTIUAWIATOMIY %% launguanzngezilsznoudis 2 daufe dauddlunis
usswigluyuves InamuEiidesnsszimaasavmey) Fundt uwnmesu (Pattem)

1 P ‘Y a o A g 1 & d" o L4 )
o mum:‘lmnﬂmsnmumawuuwnmaiumnm'J mmuuﬂmﬁuuwwnmmuw

1 iimo
faoey L
%%
-[0-9] printf ("negative value™) ;
+7[0-9]+ printf ("positive integer") ; .
-0.[0-9]+ printf ("negative fraction,no whole number part") ;
rail[ J+road printf (“railroad is one word") ;
crook printf ("Here's acrook™) ;
function subprogcount++ ;
G[a-zA-Z]* {
printf ("may have a G word here:",yytext) ;
Gstringgcount++ ;
}
%%

1 Ju'- a Y
8. Sauga e IFUFIY (User Subroutine)
} 4 ) v ¥ ¥
dugaesduziiutivziudnvesileinsudnaid@ouTusunsuoudu ielih
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30819
%%
fE skipcmnts () ;
/* rest of rules */
%%
skipcm.nts O)

{
for (53)
{
while (input () != '*") ;
if (input () !="\)
unput (yytext[yylen-1]) ;
else

return ;
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%token CREATE , DELETE

%token WHERE

%ostart begin

v j d
t 4 v []
Tudwiivzlszneudaedau hnnsaeglugdynseldued BNF) nazdwi
Y a y & o /4 v o o, & 7o ' '
wlidansvien dedynsaliithuaseiuThensaliiug aelwnsalvimuasyegizning
INTOININY %% UDL %%
f30819
begin :create
{
ins_constr(constr_name,fst_attr,sec_am,thd_attr,optl,vall,optZ,valZ) ;

return( 1) ;
}
| delete
{
del_constr (constr_name) ;
return (1) ;
}
| EXIT

{
return (0) ;
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OBJECT= agb.o error.o tool.o agblex.o
TOOL=$(HOME)/progftool

agb : $(OBJECT)
cc $(CFLAGS) -o agb $(OBJECT)

agb.o : agb.c ${TOOL)/det.h agbglb.h ${TOOL)/proto.h agb_prot.h
cc -c ${CFLAGS) agb.c

efror.o $(TOOLY/error.c ${TOOLYproto.h
cc -¢ $(CFLAGS) $(TOOL)/error.c

tool.o :$(TOOL)ftool.c $(TOOL)/det.h $TOOL)/proto.h

cc -¢ $(CFLAGS) ${TOOL)tool.c
agblex.o : agblex.c $(TOOL)/def.h agbxtern.h $(TOOL)/proto.h agb_prot.h
cc < ${CFLAGS) agblex.c

file agb_proto.h

/* in tile agblex.c */

int Main_Algebra() ;
void Get_Query() ;
int SeparateWord() ;
TREE_PTR  Syntax() ;
TREE_PTR  Expression{) ;
TREE_PTR  Selection() ;
TREE_PTR  Infix_expr() ;
TREE_PTR  Projection() ;
TREE_PTR  Primitive() ;

int Select_pred) ;
int SelPredUnit(} ;
int Attr_spec() ;
char *Infix_opl) ;

int Iden_namef) ;
int Comparel} ;

int Constant() ;
void con_back_endf} ;
file aghglb.h

char  Query[AGB_LEN] ;
char  Token_No[MAX_TOKEN][TOKEN_LEN] ;
char Alpha_Num(LINE_LEN]; /* alphanumeric characters */

int  Exit_Flag ; /i =1 program terminate */

int  Word_Pos ;

int  Cursor ;

char uid{15], pwd[15]; /* uid & pwd used to connect to oracle */
file agbxtern.h

extern char Query[AGB_LEN] ;
extern char Token_No[MAX_TOKENJTOKEN_LEN} ;
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extern
extern
extern
extern
extern

char Alpha_Num[LINE_LEN]; /* alphanumeric characters */
int  Exit_Flag ; ’

int  Word_Pos ;

int  Cursor ;

char uid{15], pwd[15] ; /* used to connect to oracle */

file agh.c

/l

* Call when user get start.

*
#include <string.h>
#include <sysitypes.h>
#include "..Jtool/def . h"
#include *..ftool/proto.h”
#linclude “agb_prot.h*
#include “agbglb.h*
void main(arge, argv)

int  argc;

char  *argv(l;

{

int sockfd, servien ;
struct sockaddr_un serv_addr;

/'

* Fill in the structure "serv_addr* with the address of the

* server that we want to send to.

Wi

memset{(char *}&serv_addr, 0, sizeof{serv_addr));
serv_addr.sun_family = AF_UNIX;

strepy(setv_addr.sun_path, UNIXSTR_PATHO);

servlen = strlen(serv_addr.sun_path) + sizeof(serv_addr.sun_family);

if{{socktd = socket(AF_UNIX, SOCK_STREAM, 0)} < 0}
err_sys("agb: can't open stream socket”);

it{connect(socktd, (struct sockaddr *)&serv_addr, servien) < 0)
err_sys("agb: can't connect to back_end server®);

/* do all */ \
if {arge == 1)
{
printi’Data base user name: *);
gets{uid);
strepy(pwd, getpass(lyour password:?);
}
else if (argc == 2)
{
strepyl(uid,argvi1)) ;
strepy(pwd, getpass(lyour password:");

else if (arge == 3)

{
strepyluid, argvit)) ;
strepylpwd, argvi2]) ;
else
{
err_quit(Usage: agb [uid [pwd]\n% ;
} .
Main_Algebra(socktd);
close(sockfd) ;
exit(0) ;
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file agblex.c

#include *..ftool/def.h"
#include *..ftool/proto.h"
#include “agb_prot.h"
#include “agbxtern.h*
int order;

int Main_Algebra(sockid)
int  sockfd ;
{
int i,n;
char sendline{10] ;
TREE_PTR top

Exit_Flag = FALSE ;
if (send_auth(uid,pwd,sockfd) == -1)
err_quit("Main_Algebra: uid and pwd are incorrect’) ;
while( 1)
{
printf (\nAGB>"} ;
Get_Query (Query) ;
it (SeparateWord {) != TRUE)

continue ;
if (Exit_Flag == TRUE)
{
strepy(sendline, EXIT) ;
strcat{sendline,\n") ;
= strlen(sendline) ;
it {writen(sockfd,sendline,n) != n)
err_dump(‘algebra: writen error”) ;
break ;
}
top = (TREE_PTR)Syntax();
it (top == NULL)
continue ;
else
{
printf("syntax OK! \n");
order = 0 ;
order = Walk{top,order) ;
con_back_end(sockid,top,order) ;
continue ;
}
)
}
| O GET QUERY ... */
void Get_Query(str}
char *str;
{
char ch, *temp ;
temp = str ;
*str = "\0'; [ clear string variable */
/* repeat get character until character is *;' follow by Enter */
do
{
ch = (char)getchar();
switch( ch }
{
case \b": if ( str > temp) str—;
case \n'": *str44 =",
break ;

default : *str++ =ch;
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break ;

}

/* if back space remove character in string too. */

/* carriage return can use but not be included in the string */
}
while {ch [= ') ;
*str = "\0"; /* add the end of string with null */
return ;

int SeparateWord{void)

{

char *str;
int result ; /* length of match characters */
int i, count, str_len, token_no ;

int  quote_flag; /* flag = 0 is out of quote */

str = Query ;
quote_flag = 0 ;
token_no =0 ; /* number of token's element */
count =0 ;
strepy(Alpha_Num,LETTERS); /* alphanumeric is letters + digit */
strncat{Alpha_Num,DIGITS,10),  /* not include dot *.' */
for (i=0;i<MAX_TOKEN;++)
strepy(Token_Nolil,”) ; /* clear all word first */
str_len = strlen(str) ;
while {count < str_len)

{
if {{result = strspn(str,” 7)) != Q)
{
str += result ;
count += result ;
}

/* don't care for blank */
/* strspn() return the length of initial segment that consist of */
else if {strspn(str,SIGN) == 1} :
{ .
result = strspn{str+1,DIGITS) ;
if {result 1= Q)
{
strncpy{Token_No[token_na),strresult+1) ;
strepy(Token_Noftoken_nol+result+1,%) ;
token_no++ ;
str = str+resuft+1 ;
count = count+resuit+1 ;
)
}
else if {{{result = strspn(str,DIGITS)) 1= 0} I
{{result = strspn{str,Alpha_Num)} != 0} I
{{result = strspn{str, OPERATOR)) != 0))

/* if digits or alphanumeric or operator */
/* then save into word */
strncpy(Token_Noltoken_no),str.result);
strepy(Token_Noltoken_nol+result,™);

/* characters out of quotes must be change to upper case */

if (quote_flag == 0)
strupr({Token_No[token_no}} ;
token_no++ ;
str += result ;
count += resuit ;
} .
else if ({result = strspn{str,DELIMITER)) != 0)
{
/* if delimiter, save into word */
/* character by character */
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for (i=0;i<result;i++)

{
strncpy({Token_No[token_no],str++,1) ;
strepy(Token_Noltoken_nol+1,”) ;
it {strcmp(Token_No[token_no),"") == 0}
{
quote_flag = !quote_flag ;
/* dot and blank can use in alpha_num */
/* when quotes detect */
if (quote_flag == 1}
strcat{Alpha_Num,” ") ;
else
{
strepy{Alpha_Num,LETTERS) ;
strncat{Alpha_Num,DIGITS,10) ;
)
}
token_no++ ;
count++ ;
}

}
/* it character out of list in definition */
/* character is invalid and query is invalid too. */

else

{ .
printf(token_no is %d\n" token_no);
printf(‘token is %s\n*, Token_Noltoken_no]);
printf("Invalid character occur in this query\n®;
return (FALSE);

)

}

if {(stremp{Token_Nol[0},"EXIT?) == 0) && {stremp(Token_No[1],"") == 0O})
Exit_Flag = TRUE;

return(TRUE);

TREE_PTR Syntax(void)

{

TREE_PTR top_ptr ;
Word_Pos =0 ;
top_ptr = NULL ;
top_ptr = Expression() ;

i {{top_ptr != NULL } && (strspn(Token_Nol++Word_Pos],";"} = 0))
( >
return{top_ptr);

}

else

{
printf("Syntax error \n7) ;
Free_tree{top_ptr) ;
return{NULL);

}

/* if query is not in any cases then query error  */
/* if query is in above cases but next word not ;' */
/* query is still incomplete. */

................. EXPRESSION ..o *f

TREE_PTR Expression(void)

{

int index;
TREE_PTR temp;

temp = NULL ;

149



index = Word_Pos; /* mark start checking pesition */
temp = Selection{} ;
if {temp == NULL)
{
/* if not selection move to start position */
Word_Pos = index;
temp = Infix_expr{} ;
if {temp == NULL)
{
/* if not infix_expr move to start position */
Word_Pos = index;
temp = Projection(} ;
it {temp == NULL)
return(NULL);
- /* it also not projection expression FALSE */
}
}
return{temp) ;

)

TREE_PTR Selection(void)

{
TREE_PTR current, left ;
char condlAGB_LEN] ;

strepy(cond,™) ;
left = Primitive(} ;
if (left == NULL) [* primitive  */
return{NULL) ;
else
{
Word_Pos++;
if (stremp(Token_No[Word_Pos],"WHERE"} != 0) /* where */
{
Free_treefleft) ;
return{NULL) ;

else

Word_Pos++ ;
it {1Select_pred{cond)) /* select_pred */
{
Free_tree(left) ;
return(NULL) ;
)
current = Make_node(SELECT, cond) ;
current->left = left ;
return{current) ;

}

TREE_PTR Infix_expr(void)

{
TREE_PTR left, right, ptr ;
char typeld];

left = Projection) ;
if {left == NULL)
return(NULL);
else
{ .
Word_Pos++;
strepyltype, Infix_op();
if (strempltype,NULL) == 0)
{
Free_tree(left);
return{NULL);
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else
{
Word_Pos++;
right = Projection();
it {right == NULL)
{
Free_tree(left);
return(NULL);
}
else
{
ptr = Make_nodeftype,NULL);
ptr->left = left;
ptr->right = right;
return(ptr);
}
}

}

TREE_PTR Projection{void)

{
TREE_PTR left, right, ptr;
int ret; .
char attrfAGB_LEN];
char ttr_name[AGB_LEN];

strepy(attr,™) ;
left = Primitive();
if (left == NULL) f* primitive only or */
return{NULL);/* primttive + '[' + attr_spec commalist + ']' */
else
{
Word_Pos++;
it {strcmp{Token_No[Word_Pos},"[") != 0)
{
/* it next word is not ‘[' move pointer back to old word */
Word_Pos—;
ptr = left;
return{ptr);
}
else
{
do
{
Word_Pos++;

strepy(attr_name,”);
ret = Attr_spec(attr_name);
if (ret == FALSE)

{
Free_tree{left);
return{NULL);
}
else
{
strcat(attr,attr_name};
Word_Pos++;
if (strcmp({Token_No{Word_Pos],",} == 0}
I* it more than 1 attribute, continue */
strcat(attr, Token_NofWord_Pos]);
-}

} while (strecmp(Token_No[Word_Pos},","} == 0};
it {strcmp(Token_No[Word_Pos), "I’} != 0)
{

Free_tree{left);

return{NULL);
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else

ptr = Make_node(PROJECT attr};
ptr->left = left;
return{ptr);

}

TREE_PTR Primitivelvoid)
¢

TREE_PTR ptr;

char rel[TOKEN_LEN] ;
int {den_test ;

/* if start with '(' primitive is expression then close with '}’ */
/* or primitive can be relation name */
if (strncmp(Token_No[Word_Pos],"(",1} != 0}
{
Iden_test = Iden_namelrel} ;
if (Iden_test == FALSE)
return(NULL);
else
{ .
ptr = Make_node(LEAF rel) ;
returniptr) ;

else

Word_Pos++ ;
ptr = Expression() ;
it {ptr == NULL)
return{NULL);
else
{
Word_Pos++;
if (strncmp(Token_No[Word_Pos],"",1) 1= 0}
{
Free_tree(ptr} ;
return(NULLY} ;
}
else
return{ptr) ;

}
int Select_predi{str}
char *str ;
{
int  index ;

char cond[AGB_LEN] ;

index = Word_Pos ;
strepy{cond,”) ;

it (!SelPredUnit(cond))

{

Word_Pos = index ;
return (FALSE) ;

else
strepylstr,cond) ;
Word_Pos++ ;

if {{stremp(Token_No[Word_Pos),"AND") == 0) Il {strcmp(Token_No[Word_Pos],"OR") == 0))
{
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strcat{str,” "} ;
strcat(str,Token_No[Word_Pos]) ;
Word_Pos++ ;

if (Select_pred(cond}))

{
streat(str,” %) ;
streat(str,cond) ;
return (TRUE) ;
}
else
{
Word_Pos = index ;
return (FALSE} ;
}
}
else
{
: Word_Pos~ ;

return (TRUE) ;

}

int SelPredUnit(str)

char *str ;

{ .
int  index, mark ;
char cond]AGB_LENT ;

index = Word_Pos
it (!Attr_specicond)) {* (FRIST) compare (SECOND} */
{ /* FIRST must be attribute_spec */
Word_Pos = index ;
it {stremp(Token_No[Word_Pos],() != 0)
{
Word_Pos = index ;
return (FALSE) ;

else

strepy(str,”( ) ;
Word_Pos++ ;
if {I1Select_pred(cond)}
{
Word_Pos = index ;
return (FALSE) ;

else
streat(str,cond} ;
Word_Pos++ ;

it (strcmp(Token_No[Word_Pos],")} != 0)

Word_Pos = index ;
return (FALSE) ;

streat(str,” '} ;
return (TRUE) ;

else /* SECOND may be attribute_spec or constant */

strepy(str,cond) ;
Word_Pos++;
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it (ICompare(cond))

{
Word_Pos = index ;
return{FALSE};
}
else
{
strcat(str,” ) ;
streat(str,cond} ;
mark = ++Word_Pos ;
if (!Attr_spec(cond))
{
Word_Pos = mark ;
it (IConstant(cond))
{
Word_Pos = index ;
return(FALSE) ;
y
else
{
streat(str,” ) ;
streat(str,cond) ;
return{TRUE) ;
}
i
else
{
streat{str,” %) ;
streat(str,cond) ;
return(TRUE);
}
}

}

int Attr_spec(str)
char *str ;
{
char att{AGB_LEN] ;

strepylatt,”) ;

[* attribute name only or relation name + dot(.) + attribute name */

if {Iden_name(att))
{

strepy(str,att) ;
Word_Pos++;
it (strcmp(Token_No[Word_Pos],".) == 0)
{
strcat(str, Token_No[Word_Pos]) ;
Word_Pos++ ;
strepy(att,”) ;
if (llden_name(att))
return{FALSE);
else
{
streat(str,att) ;
return{TRUE) ;
}
}
else
{
Word_Pos—;
return{TRUE);
}
}
else
return{FALSE};



char *Infix_opl{void)
{
int  order;
static char  *operator{MAXOP] = { "UNION","MINUS" "INTERSECT","TIMES","JOIN","DIVIDEBY" };

for (order=0;0order<MAXOP;order++)
if {stremp(Token_No[Word_Pos],operatorforder])==0)
{
switch {order)
{
case 0 return(UNION};
case 1 :return(MINUS);
case 2 return{INTERSECT);
case 3 return(TIMES);
case 4 return{JOIN);
case 5 return(DIVIDEBY);

}
return{NULL);

]

int |den_name(str)
char *str ;

{ .
/* reserve word detection for relation name in all query */
/* relation name can't reserve word */

it {(strcmp(Token_No{Word_Pos], TIMES")==0) Il (strcmp(Token_No[Word_Pos],"JOIN")==0} !I
(stremp(Token_No[Word_Pos),"MINUS")==0} Il {strcmp(Token_No{Word_Pos],"INTERSECT)==0} Il
{strcmp({Token_No[Word_Pos],"UNION")==0) Il (stremp(Token_No[Word_Pos},"DIVIDEBY")==0))
{
printf(lnvalid table name\’) ;
return{FALSE) ;
}
/* relation name must not begin with numeric */
if {strspn(Token_No[Word_Pos],DIGITS) != 0)
return{FALSE};
else
{
it {strspn(Token_NofWord_Pos],Alpha_Num) = 0}
{
strepy(str,Token_No[Word_Pos}) ;
return{TRUE) ;
}
else
return(FALSE) ;

}

int Compare(str)
char *str ;
{
int  order ;
static char  *comparatorlMAXCOMP] = {"=""A=""<"">""<="">="};

/* if comparator is wrong, query will be incomplete */
for {order=0;order<MAXCOMP;order++)
{
it (stremp(Token_No[Word_Pos],comparatorforder]} == 0)
{
strepy(str, Token_No[Word_Pos)) ;
return(TRUE) ;
}
}
return (FALSE);
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int Constant{str}
char *str;

{

/* String constant must be in ' * but */
/* Numeric constant shoule not. */ ]
if {stremp(Token_No[Word_Pos],"?) i= 0} /* numeric */

{
if {{Token_No[Word_Pos](0] == ‘+') I (Token_No[Word_Pos][0] == *-'))
{ .
it (strspn(Token_No{Word_Pos}+1,DIGITS) == 0)
retyrn (FALSE) ;
else
{
strepy(str, Token_No[Word_Pos]} ;
return (TRUE) ;
}
}
else if (strspn{Token_No[Word_Pos],DIGITS) == 0)
return(FALSE);
else
{
strepy(str, Token_No[Word_Pos])) ;
return(TRUE);
}
}
else

strepy(str, Token_NolWord_Pos]) ;
Word_Pos++ ;
streat(str,Token_No[Word_Pos]) ;
Word_Pos++ ;
it(stremp(Token_No[Word_Pos],""} == 0)
{
strcat(str,Token_No[Word_Pos));
return(TRUE) ;
}
else
return(FALSE};

}

void con_back_end(socktd,top,n_amount}

int sockfd;

TREE_PTR top;

int n_amount;

{
char sendline]lMAXLINE], reclinelMAXLINE+1};
char colname[30];
int  n, m, i, coinum, *collen, *col0 ;

send_quéry(sockfd,top,n_amount) ;
n = readline(sockfd, recline, MAXLINE} ;
recfineln] = "\0";

it (n==0),

{
printf{"con_back_end: connection terminated”) ;
exit{-1) ;

}

else if (h < 0}

err_dump(“con_back_end: readline error”);
if(strncmp(recline, OK, 3) == 0)

{
$trepy(sendline,CM);
strcat{sendline,SEND) ;
n = strlen{sendline);
iftwriten(socktfd, sendline, n} 1= n)
err_dump("con_back_end: writen error”) ;
} .

168



else

{
printf(%s\n" recline+3) ;
return ;
}
receive_data(sockid,recline) ;
n=3;

memcpy{&colnum,recline+n,sizeof(int)} ;
collen = (int *)malloc(colnum*sizeot(int)) ;
n += sizeof(int) ;

col0 = collen ;

for (i=0;i<colnum;i++)

{
memcpyicollen,recline+n,sizeof(int)) ;
n += sizeof{int) ;
memcpy(&m,recline+n,sizeof(int)) ;
n += sizeof(int) ;
strncpylsendline,recline+n,m) ;
sendline[m] = 0’ ;
n+=m;
Lex__Attr{colname,sendline) ;
printf("%-*s °,m,colname) ;
collen++ ;

}

printf{\n) ;

for (1)

{

collen = col0 ;
n = receive_data(sockid,recline) ;
if (n==0) /* DA */
{
n=3;
for (i=0;i<colnum;i++)
{
memepy(&m,recline+n,sizeot(int)) ;
n += sizeof(int) ;
strnepy(sendline,recline+n,m) ;
sendlinelm) = \0' ;

n+=m;
printf(*%-*s *,*collen,sendling) ;
collen++ ;
}
printf(\n) ;
} '
else if (n == 1}
{
pass_view(sockfd} ;
break ;
}
else

err_quit(“algebra: receive data error *) ;

}

free (collen) ;
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file back.mak
TOOL=${HOME)/prog/tool .

OBJECT=back.o bk_main.o bk_sub1.0 bk_sub2.0 tool.o error.o
LIBS= ${ORACLE_HOME)/proflibsql.a ${ORACLE_HOME)/ociftibhli.a ${ORACLE_HOME)/ociflibhlic.a

back_end : $(OBJECT)
cc ${CFLAGS) -0 back_end ${OBJECT) $(LIBS)
bk_main.c  : bk_main.pc backprot.h backglb.h BK_GLB.H ${TOOL)/def.h
$(TOOL)/precompi bk_main.pc
bk_subl.c : bk_subl.pc backprot.h backxtrn.h BK_XTRN.H $(TOOL)/def.h
$(TOOL)/precompi bk_sub1.pc
bk_sub2.c  : bk_sub2.pc backprot.h backxtrn.h BK_XTRN.H ${TOOL)/def.h
$(TOOL)/precompi bk_sub2.pc
back.o : back.c backprot.h $(TOOL)/def.h
cc -¢ ${CFLAGS) back.c
bk_main.o : bk_main.c )
cc -¢ $(CFLAGS) bk_main.c
bk_subl.o :bk_subl.c
cc -¢ $(CFLAGS) bk_subl.c
bk_sub2.0 :bk_sub2.c
cc ¢ $(CFLAGS) bk_sub2.c
tool.o : ${TOOL)ool.c  $(TOOL)/def.h
cc -¢ $(CFLAGS) $(TOOL)ool.c
error.o : $(TOOL)/error.c $(TOOL)/det.h
cc -¢ ${CFLAGS) $(TOOLY error.c
file backproto.h
void BackMain() ;
int recv_auth(} ;
TREE_PTR  adjust() ;
TREE_PTR arrangel) ;
void clean_tabl} ;
char *exec_queryl) ;
int RMexe_number() ;
void tetch_sockl) ;
void fetch_tab() ;
int LOexe_number() ;
int LOexe_node() ;
int ComplLR() ;
char *GetViewName() ;
char *GetTabNamel() ; /* temp table name */
void GetNewAttr{) ;
void GetTabAttr() ;
void GetAttr() ;
char *LexTabAttr() ;
void SendDatal) ;
void mufwrn() ;
void cleanUp() ;
void descBind() ;
void descSel() ;
void doFetchesl) ;
void fillSelDescl) ;
void freeSelVars() ;
void reptError() ;
int min{) ;
int max(} ;
int MakeView() ;
int ContProcf) ;
int PassToRM() ;
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int chkd_tab(} ;
TREE_PTR AdjToTree) ;

ADJ *TreeToAdj0 ;
int Constraint() ;

int ValidCons{) ;

int ValidUnit{) ;

int CompOpChk() ;
int Numberic() ;

int EquCons() ;

int NotEquCons{) ;
int LessConsf) ;

int MoreCons{) ;
int LessEquCons() ;
int MoreEquConsi) ;
ADJ *RuleChk{ ;
void Fillattr() ;

void Free_Adjl) ;
char *LexAdj) ;

file backglb.h

char local_host_name[30] ;
int local_host_len ;

char err_mesg[132] ;

int err flg=0;

int ex fig=0;

char temp_table{30]

char temp_view{30] ;

char new_attr[20}130] ;

int new_com[20] ;

int n_new_attr ;

char old_attr[20}{30] ;

int old_com(20] ;

int n_old_attr ;

char attr[20)130] ;

int n_attr ;

char vtemp_name(30)[30] ;
int vt_order =0 ;

char ttemp_name[30]{30] ;
int tt_order = 0 ;
desc_view  view[100] ;

int v_order ;

NAME *POS ;

/* keep “TTEMP$(pid)* */
I* keep VTEMPS(pid)® */

/* arr of view name */

/* arr of temp tab */

/* point in view */

int (*UnitCompl6))) = {EquCons,NotEquCons,LessCons,MoreCons,LessEquCons,MoreEquCons} ;
file backxtrn.h

extern char local_host_name[30] ;

extern int local_host_len ;

extern char err_mesg[132] ;

externint err_flg ;

externint T oex flg;

extern char ternp_table[30] ; I* keep “TTEMPS$(pid)" */
extern char temp_view(30] ; /* keep VTEMPS(pid)* */
extern char new_attr{20]{30] ;

extern int new_com{20] ;

extern int n_new_attr ;

extern char old_attr{20){30] ;

externint old_com|[20] ;

externint n_old_attr ;

extern char attr[20}{30] ;

externint n_attr ;

extern char vtemp_name({30](30] ; /* arr of view name */
extern int vt_order ; A

extern char ttemp_name|30][30] ; [* arr of temp tab */
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extern int tt_order ;
extern desc_view  view[100] ;

extern int v_order ; /* point in view */
extern NAME *POS ;
externint {(*UnitComp(6}() ;
file back.c

- #include *..ool/det .h"
#include "..Jtool/proto.h”
#include “backprot.h®
main(arge, argv)
int arge;
char *argvl];
{

int  newsockid, sockfd, servien, clilen;
struct sockaddr_un cli_addr, serv_addr;
int  childpid;

if ((socktd = socket{AF_UNIX, SOCK_STREAM, 0)) < 0}
err_dump(back_end: can't open stream socket 0%);
memset({char *)&serv_addr, 0, sizeof(serv_addr));
serv_addr.sun_family = AF_UNIX;
strepy(serv_addr.sun_path, UNIXSTR_PATHO);
servlen = strlen(serv_addr.sun_path) + sizeof{serv_addr.sun_tamily);
if (bind{sockid, (struct sockaddr *)&serv_addr, servien) < 0)
{
err_dump(’back_end: can't bind local address 0%);
}
listen({sockfd, 5);

for(:)
{
clilen = sizeof(cli_addr); .
newsocktd = accept{sockfd, (struct sockaddr *)&cli_addr, &clilen);
if {newsockid < 0)
err_dump(‘back_end: accept error’);
it ((childpid = tork()} < 0)
err_dump(“back_end: fork error);
else if {childpid == 0)
{
close(socktd);
/*— do all —*/
BackMain{newsockid);
f—"
exit(0);
}

close(newsockid);

file BK_GLB.H
VARCHAR  uid[20] ;
VARCHAR  pwd[20] ;
VARCHAR table_name[30] ;
char host_namel30} ; .
VARCHAR user_namel[30] ;
VARCHAR  attr_namei30] ;

int colno ;

int width ;

char typel10] ;

char exe_imm[132] ; N
VARCHAR stmt{512] ; N
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char temp_name{30] ;

int tuples_number ;

char *stmt1 ;

float more_than, more_equ, less_than, less_equ ;
short more_thani,more_sequi,less_thani,less_equi ;

file BK_XTRN.H

extern VARCHAR
extern VARCHAR
extern VARCHAR
extern char
extern VARCHAR
extern VARCHAR
externint
externint

extern char
extern char
extern VARCHAR
extern char
extern int

extern char
extern float
extern short

uid[20}] ;

pwd(20] ;

table_name[30] ;

host_namel30} ;

user_name(30} ;

attr_namel[30] ;

colno ;

width ;

type{10] ;

exe_imm[132] ;

stmt[512] ;

temp_namel30] ;

tuples_number ;

*stmtl ;

more_than, more_equ, less_than, less_equ ;
more_thani,more_equi,less_thaniless_equi ;

file bk_main.pc

#include
#include
#include
#include

*..tool/det.h”
*..toolfproto.h”
“backprot.h®
"backglb.h*

EXEC SQL BEGIN DECLARE SECTION ;
EXEC SQL INCLUDE BK_GLB.H ;

EXEC SQL END DECLARE SECTION ;
EXEC SQL INCLUDE SQLCA ;

void BackMain{sockid)

int sockid;
{

char

reclinelMAXLINE+1], sendline{MAXLINE] ;

int  n, n_amount, tuples, newsockid ;

TREE_PTR
char

if{gethostname(local_host_name,30-1} < 0}

qu_ptr, top_ptr, leaf_ptr ;

site[30) ;

/* get local host name */

err_dump('gethostname error?) ;
recv_auth(sockfd) ; *

if {err_flg)
{

strepy{sendline ER) ;
strcat{sendline,err_mesg) ;

n = strlen{sendline) ;

if {writen{sockfd, sendline, n) != n)

err_dump("BACK_END: writen error”} ;

exit {-1) ;

)

strepy(sendline,OK) ;

n = strien{sendfine) ;

if (writen{sockfd, sendline, n) != n}
err_dump("BACK_END: writen error) ;

strepy(temp_table, TTEMPS) ;

strepy(temp_view, VTEMPS$") ;

n = getpid(} ;
itoa(n,sendline) ;

/* n and sendfine bellow just time */
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streat{temp_table,sendline)} ;
strcat{temp_view, sendline) ;
while{!ex_flg)
{
err_fig=0;
n = readline{sockfd, recfine, MAXLINE) ;
f(n==0)
{
printf(BackEnd: connection terminated\n’) ;
exit (1) ; :
}
else if (n < 0}
err_dump(readline error®);
ret;line[n] ="\0';
it {strncmp(QU,recline,3} == 0)
{
n_amount = atoilrecline+3) ;
qu_ptr = receive_query{sockfd,n_amount) ;
if (qu_ptr == NULL)
err_quit{"BackEnd: receive query error\n’) ;
qu_ptr = adjust{qu_ptr} ;
it {qu_ptr == NULL)
{
strcpy(sendline ER) ;
streat{sendline,err_mesg) ;
n = strien(sendline) ;
it (writen{socktd, sendline, n) != n)
err_dump("BackEnd: writen error”) ;
continue ;
}
strepy(site,exec_querylqu_ptr,&tuples)) ;
it (stremplsite,local_host_name) != 0}
{
tuples = RMexe_number(qu_ptr,&newsocktd,site) ;
it (tuples < 0) /* err_flg is set too */
{
close {newsockid) ;
}
)
it ((err_fig} Il {strcmp(site,"ERROR"} == 0))
{
Free_tree(qu_ptr} ;
clean_tab(} ;
strepy{sendline,ER) ;
strcat(sendline,err_mesag) ;
n = strlen(sendline) ;
it (writen{sockfd, sendline, n} != n)
{
clean_tab{) ;
err_dump("BackEnd: writen error®) ;
}
continue ;
)
if {tuples < 0)
{
strepy{sendline,ER) ;
strcat(sendline,"BACK_END ERROR") ;
n = strien(sendline) ;
if (writen{sockfd, sendline, n} I= n)
{
clean_tab() ;
err_dump("BackEnd: writen error”) ;
}
exit (-1} ;

strepy(sendline,0K) ;
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)
}

n = strlen({sendline) ;
memcpy(sendline+n,&tuples,sizeot{tuples)) ;
n += sizeof(tuples) ;
if (writen(sockfd, sendline, n) != n)
{

clean_tab() ;

err_dump("BackEnd: writen error’) ;

else it (strnemp{CMrecline,3) == 0}

{

if (strncmp(SEND,recline+3,3) == 0} /* sepd all result data */

{

else

if {strcmplsite,local_host_name) == 0)

{
fetch_tablqu_ptr->item,sockid) ;
Free_tree(qu_ptr) ;
clean_tabl(} ;
continue ;
}
else
{

if {writen{newsocktd, recline, n) != n}
err_dump("Back_end: writen error\n’) ;

PassToRM (socktd, newsockid) ;

close (newsockfd) ;

continue ;

/* operate */

strepy(sendline,OK) ;
n = strlen{sendline} ;
it (writen{socktd, sendiine, n) != n}
{

clean_tab{) ;

err_dump("BackEnd: writen error’) ;
}
top_ptr = Make_node(LEAF,NULL) ;
leaf_ptr = Make_node{LEAF,GetViewName() ;
MakeView(leaf_ptr->item,sockid) ;
it (recline(6] == ‘L")

top_ptr->left = leaf_ptr ;
top_ptr->right = qu_ptr ;

top_ptr->left = qu_ptr ;
top_ptr->right = leat_ptr ;

it {strncmp({UNION,recline+3,3) == 0)

( strepy(top_ptr->type, UNION) ;

)else it {stmemp(MINUS recline+3,3) == 0)

( strepy(top_ptr->type, MINUS) ;

Llse if (strnemp(INTERSECT recline+3,3) == 0)
‘ strepy(top_ptr->type INTERSECT) ;
}else it {strncmp(TIMES recline+3,3) == 0)

‘ strepy(top_ptr->type, TIMES) ;
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}

else it {strncmp(JOIN, reciine+3,3} == 0)

{
. strepy(top_ptr->type,JOIN) ;
}
else if (strncmp(DIVIDEBY, recline+3,3) == 0)
{
strepy(top_ptr->type, DIVIDEBY) ;
}
if (LOexe_node(top_ptr) < 0}
{
strepy(site,'ERRORY ;
erflg=1;
} .
else
{

tuples = LOexe_number(top_ptr->item) ;
strepy(site,local_host_name) ;
)
it ({err_flg) I (stremp(site,"ERROR") == 0))
{
Free_tree(top_ptr) ;
clean_tabf) ;
strepy(sendiine,ER) ;
streat(sendiine,err_mesg) ;
n = strlen(sendline} ;
it {writen{socktd, sendline, n} != n)

{

clean_tabl) ;

err_dump("BackEnd: writen error?) ;
}
continue ;

}

it {tuples < Q)

{
strepy(sendline,ER) ;
strcat(sendline,"BACK_END ERROR" ;
n = strlen(sendline) ;
it (writen{sockfd, sendline, n} 1= n}

{

clean_tab() ;

err_dump("BackEnd: writen error} ;
}
exit (1) ;

)
tetch_tab(top_ptr->item,socktd) ;
Free_tree(top_ptr) ;
clean_tabf) ;
exit (0) ;
}
}
else it {strncmp(EXIT,recline,3) == 0)
{
ex_flg=1;
}
}
clean_tab{) ;
exit (0) ;

int recv_auth{sockid)
int sockfd ;

{

char reclinel]MAXLINE+1], sendline{MAXLINE] ;
int n;

n = readline(sockid, recline, MAXLINE) :

it (n==0)
{
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error;

}

printf("BackEnd: connection terminated”) ;
exit(-1) ;
}
else if (n < 0}
err_dump("BackEnd: readline error®);
reclineln] = "\0";
if (strnemplrecline, US, 3) 1= 0)
err_quit('BackEnd: protocal error®);
strepy{uid.arr,recline+3) ;
uid.len = strlen(uid.arr) ;
n = readline(sockfd, recline, MAXLINE} ;
if {n==0)
{
printf("BackEnd: connection terminated) ;
exit(-1) ;
}
else if (n < 0)
err_dump("BackEnd: readline error®);
recline[n} = "\0";
if(strnempfrecline, PW, 3) 1= 0)
err_quit{’BackEnd: protocal error”);
strepy(pwd.arr,recline+3) ;
pwd.len = strien{pwd.arr} ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
return (0) ;

printf("%.70s\n",sqlca.sqlerrm.sqlerrmc) ;
strepy(err_mesg,’"CONNECT TO DBMS FAILURE? ;
erfig=1;

/* Exec_query return number of tuples by reference  */
/* and return data site */

char *exec_query{top_ptr.tuples_ptr)
TREE_PTR top_ptr ;

int

{

*tuples_ptr ;

int Lnumber, Rnumber, sockfd ;
char L _sitel30], R_sitel30) ;

it {top_ptr->left i= NULL)
strepy(L_site,exec_query(top_ptr->left, &Lnumber)) ;
else strepy(L_site,”) ;
it (top_ptr->right != NULL)
strepy(R_site,exec_query{top_ptr->right,&Rnumber)) ;
else strepy(R_site,™) ;
it {(stremp(L_site,"ERROR") == 0} Il {stremp{R_site,"ERROR") == 0})
{
erfig=1;
return 'ERROR?) ;
}
else if {(top_ptr->left == NULL) && {top_ptr->right == NULL)) /* leaf ¥/
{
strepy(table_name.arr top_ptr->item) ;
table_name.len = strlen(table_name.arr) ;
EXEC SQL SELECT HOST_NAME INTO :host_name FROM G$THUS$
WHERE TABLE_NAME = :table_name ;
LexWord{host_name,host_name) ;
it (stremp(host_name,local_host_name) == 0) /* local node */
{
it (LOexe_nodeltop_ptr) < 0)
return 'ERROR") ;
*tuples_ptr = LOexe_number{top_ptr->item) ;
return (local_host_name) ;
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else /* remote node */
return (host_name) ;

}

else if ((strempiL_site,R_site) == 0) && ({top_ptr->left = NULL)) IrL=R"Y
{
if {stremp(R_site,local_host_name) != 0) /* LR = remote */
return{L_site) ;
else /* LR = local */

{
if (LOexe_node(top_ptr} < 0)
return (ERROR"} ;
*tuples_ptr = LOexe_number(top_ptr->item} ;
return {local_host_name)} ;
}
}

else if (stremp(L_site,local_host_name) == 0) /" L!=RandL = local */
{

if (strcmp(R_site,”) == 0) /* R=NULL */

{

it {LOexe_node{top_ptr) < 0)
return (ERROR") ;
*tuples_ptr = LOexe_number{top_ptr->item) ;
_return {local_host_name) ;
}
else if {stremp(R_site,local_host_name) != 0) /* R = remote */
{
Rnumber = RMexe_number{top_ptr->right,&sockid,R_site) ;
if (Rnumber < 0}
return "ERRORY ;

it (CompLR{Lnumber,top_ptr->left->item,top_ptr->type, Rnumber,top_ptr->right->item,0) == 0)

{
fetch_sock{top_ptr->right,socktd) ;
- it (LOexe_nodeltop_ptr) < 0)
return (ERROR) ;
*tuples_ptr = LOexs_number{top_ptr->item) ;
return {local_host_name) ;

else /* continue exec. at remote site */

*tuples_ptr = ContProc{sockid,top_ptr,'L’} ;
return (local_host_name) ;

}
) I
else /*L!=RandL =remote */
{
it {(stremp(R_site,local_host_name) == 0) /* R = local */
{
Lnumber = RMexe_number(top_ptr->left, &sockid,L_site) ;
it {Lnumber < 0}
return (ERROR" ;
it {CompLR({Lnumber,top_ptr->left->item,top_ptr->type,Rnumber,top_ptr->right->item,1) == 1}
{
tetch_sock{top_ptr->left,sockid) ;
if {LOexe_node(top_ptr) < 0}
return (ERROR") ;
*tuples_ptr = LOexe_number(top_ptr->item) ;
return (local_host_name) ;
}
else /* continue exec. at remote site */
{
*tuples_ptr = ContProc{sockfd,top_ptr,'R'") ;
return (local_host_name) ;
}
) .
else if (strcmp(R_site,™) == 0) /* R = NULL %/
{

return (L_site) ;
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}

}
else if (stremp(R_site local_host_name) != 0) MrLI=RY
{ /* L and R = remote*/
Lnumber = RMexe_numberitop_pti->left,&sockfd,L_site) ;
if (Lnumber > 0)
return "ERROR" ;
tetch_sock({top_ptr->left,socktd) ;
Rnumber = RMexe_number(top_ptr->right,&sockfd,R_site) ;
if (Rnumber < 0)
return ("ERROR") ;
fetch_sock{top_ptr->right,socktd) ;
it {LOexe_node (top_ptr) < 0)
return ('ERROR") ;
*tuples_ptr = LOexe_number{top_ptr->item) ;
return (local_host_name) ;

¥ error return < 0 ,put err_mesg, set err_flg */

int RMexe_number(top,sockid_ptr,hostnams)
TREE_PTR top;

int
char

{

*sockfd_ptr ;
*hostname ;

char  sendlinelMAXLINE], recline{MAXLINE+1);
int  order, number ;

struct sockaddr_un serv_addr ;

int  servlen, sockid, n ;

order = 0 ;

order = Walk(top,order) ;

memset((char *)&serv_addr, 0, sizeof(serv_addr)) ;
serv_addr.sun_family = AF_UNIX ;

strepy(serv_addr.sun_path, UNIXSTR_PATH1) ;

servlen = strlen{serv_addr.sun_path) + sizeof(serv_addr.sun_tamity) ;

it {(socktd = socket{AF_UNIX, SOCK_STREAM, 0)) < 0)
err_sys{'BACK_END: can't open stream socket’) ;

it {connect(sockid, (struct sockaddr *)&serv_addr, servien) < 0)
err_sys{"BACK_END: can't connect to network server®);

*sockfd_ptr = sockid ;

strepyisendline,hostname) ;

n = strlen{sendline) ;

it (writen(sockfd, sendfine, n) != n)
err_dump("BACK_END: writen error) ;

strepy(sendline,US);

streat(sendline,uid.arr);

n = strlen(sendline);

if (writen(socktd, sendline, n) {= n}
err_dump("BACK_END: writen error”) ;

strepy(sendline, PW);

strcat{sendline,pwd.arr);

n = strien{sendline);

it (writen(sockfd, sendline, n) I= n)
err_dump('BACK_END: writen error”) ;

n = readline(sockid, recline, MAXLINE) :

recline{n] = "\0';

if {n==0)

{
printf(BACK_END: connection terminated") ;
exit(-1) ;

}

else it (n < Q)

err_dump("BACK_END: readline error”);
if (strncmpfrecline, OK, 3) == 0)
send_query(sockid,top,order) ;
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else

printf("%s\n",recline+3);
exit{-1);
}
n = readline(sockfd, recline, MAXLINE) ;
reclineln] = "\0';
if (n==0)
{

printf{'con_back_end: connection terminated?) ;

exit(-1) ;
}
else if (n < 0}

err_dump({'BACK_END: readline error”);
if {strnecmplrecline, OK, 3) == 0)

{
memcpy(&number,recline+3,sizeof(int) ;
return (number) ;

}

else

{
err_fig=1;
strepy(err_mesg,"Remote Back_End : 7 ;
streat{err_mesg,recline+3) ;
return (-1) ; :

}

]

void fetch_sock(top_ptr,sockid)
TREE_PTR top_ptr ;

int  sockid ;

{

char  sendlinelMAXLINE], reclinelMAXLINE+1] ;

int n;

strepy(top_ptr->item,GetViewName()) ;

strepy{sendiine,CM} ;

streat{sendline, SEND) ;

n = strlen{sendline} ;

if (writen{socktd,sendline,n) I= n)
err_dump("BACK_END: writen error”) ;

MakeView(top_ptr->item,sockid) ;

strepy({top_ptr->type, LEAF) ;

it (top_ptr->left 1= NULL)
Free_tree(top_pti->left) ;

top_ptr->left = NULL ;

it (top_ptr->right 1= NULL)
Free_tree{top_ptr->right) ;

top_ptr->right = NULL ;

close (sockfd) ;

}
void fetch_tabitable,sockfd)
char *table ;
int  sockid ;
{
SendData(table,sockfd) ;
SendView(table,sockfd) ;
return ;
error:
clean_tabf} ;
exit (-1) ;
}

/* if error return < 0 ¥/

int LOexe_node(top_ptr)
TREE_PTR top_ptr ;
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char
int

char
char

view_namel[30] ;

i, j. k, n, join_flg ;

attr0[30], attr1{30], attr2(30] ;
where[256], *sel_ptr;

EXEC SQL WHENEVER SQLERROR STOP ;
it (strempltop_ptr->type,LEAF) == 0)

{

}

strepy(view_name,GetViewName()) ;
GetNewAttr(top_ptr->item) ;
strepy(stmt.arr,"CREATE VIEW ") ;
strcat{stmt.arr,view_name) ;
streat(stmt.arr,” () ;

for (i=0,i<n_new_attr;i++)

{
streat{stmt.arr,new_attrfi)) :
if {i<n_new_attr-1)
strcat(stmt.arr,”,) ;
}

strcat(stmt.arr,”} AS SELECT DISTINCT % :

GetTabAttr{top_ptr->item) ;

for (i=0;i<n_old_attr;i++)

{
streat{stmt.arr,old_attrfi}) ;
if (i<n_old_attr-1)

strcat(stmt.arr,””) ;

}

strcat{stmt.arr,” FROM 1) ;

strepy(table_name.arr,top_ptr->item) :

table_name.len = strien(table_name.arr) ;

EXEC SQL SELECT USER_NAME INTO :user_name
FROM G$THUS$
WHERE TABLE_NAME = :table_name :

n = strlen(stmt.arr) ;

strncat(stmt.arr,user_name.arr,user_name.len) ; X

n += user_name.len ;

stmt.arrin] = \O' ;

strcat(stmt.arr,”.} ;

streat(stmt.arr,top_ptr->item) ;

stmt.len = strlen(stmt.arr) ;

EXEC SQL EXECUTE IMMEDIATE :stmt ;

for (i=0;i<n_old_attr;i++)

{ 2
strepy{viewlv_order].view_name,view_name) ;
strepy({viewlv_orderl.new_attr,new_attr[i]) ;
strepy{viewlv_order].old_tab,top_ptr->item) ;
strepylviewlv_order].old_attr,old_attr{i)) :
viewlv_orderl.order = i+1 ;
v_order++ ;

}

strepy(top_ptr->item,view_name) ;

EXEC SQL COMMIT WORK :;

return (0) ;

else if (strempltop_ptr->type,UNION) == 0}

{

GetAttr{top_ptr->left->item) :
for (i=0;i<n_attr;i++)
strepy(new_attr{il,attefi)) ;
n_new_attr = n_attr ;
GetAttr{top_ptr->right->item) ;
for (i=0;i<n_attr;i++)
strepylold_attrli attr[i]) ;
n_old_attr = n_attr ;
it (n_new_attr != n_old_attr)
return {-1) ;
strepy{view_name,GetViewNamel)) ;
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strepy(stmt.arr,"CREATE VIEW % ;
strcat{stmt.arr,view_name) ;
strcat(stmt.arr,” AS SELECT %) ;
for (i=0;i<n_new_attr;i++)

{
streat(stmt.arr,new_attrli]) ;
if icn_new_attr-1)
streat{stmt.arr,”,’) ;
}

strcat(stmt.arr,” FROM ) ;
strcat(stmt.arr,top_ptr->left->item) ;
streat(stmt.arr,” UNION SELECT % ;
for {i=0;i<n_new_attr;i++)

{
for (k=0;k<v_order;k++)
{
if {stremp(new_attrfi] viewlk].new_attr) == 0}
{
strepylattrl,view(kl.old_attr) ;
break ;
}
}
for {j=0;j<n_old_attr;j++)
{
for (k=0:k<v_order;k++)
{
if {stremplold_attr(j],viewlk].new_attr) == 0}
{
strepy(attr2,viewlkl.old_attr) ;
break ;
}
}
if (strempfattri,attr2) == 0)
{
strcat(stmt.arr,old_attrlj)) ;
it (j<n_old_attr-1)
strcat(stmt.are,”,) ;
break ;
}
}
if {j == n_old_attr)
return (1) ;
}

strcat(stmt.arr,” FROM ) ;
strcat(stmt.arr,top_ptr->right->item) ;
stmt.len = strlen(stmt.arr) ;

EXEC SQL EXECUTE IMMEDIATE :stmt ;
for (i=0;i<v_order;i++)

{
if (strcm;;(view[i].view_name,top_ptr->Iett—>item) ==0)
strepylviewlil.view_name,view_name) ;
else if {stremp(viewlil.view_name,top_ptr->right->item) == 0)
{
strepy{viewlil.view_name,view_name) :
for (j=0;j<n_new_attr;j++}
it {stremp(viewlil.new_attr,new_attr[j)} == 0)
viewfil.order = j+1 ;
}
)

strepy(top_ptr->item,view_name) ;
strepy(top_ptr->type, LEAF) ;
Free_nodeltop_ptr->left) ;
top_ptr->left = NULL ;
Free_nodeftop_ptr->right) ;
top_ptr->right = NULL ;

EXEC SQL COMMIT WORK ;
return {0) ;

170



else i (strempltop_ptr->type,MINUS) == 0)
{
GetAttr{top_ptr->left->item) ;
for (i=0;i<n_attr;i++)
strepy(new_attr{i),attrdil) ;
n_new_attr = n_attr ;
GetAttr{top_ptr->right->item) ;
for (i=0;i<n_attr;i++)
strepylold_attrli),attr[i]) ;
n_old_attr = n_attr ;
if {(n_new_attr |= n_old_attr)
return {-1) ;
strepyl{view_name,GetViewName()) ;
strepy(stmt.arr,"CREATE VIEW %} ;
streat{stmt.arr,view_name) ;
streat(stmt.arr,” AS SELECT 9 ;
for (i=0;i<n_new_attr;i++)

{
strcat(stmt.arr,new_attrli]) ;
if (i<n_new_attr-1)
streat(stmt.arr,”’) ;
}

streat(stmt.arr,” FROM %) ;
strcat{stmt.arr,top_ptr->left->item} ;
streat{stmt.arr,” MINUS SELECT %) ;
for (i=0;i<n_new_attr;i++)

{
for {k=0;k<v_order;k++)
{
it (strempinew_attr(i],viewlk].new_attr} == 0)
{
strepyf(attr1 viewlkl.old_attr) ;
break ;
}
}
tor {j=0;j<n_old_attr;j++)
{
for (k=0;k<v_order;k++)
{
if {stremplold_attr[j),view(k].new_attr}) == 0)
{
strepy(attr2,viewlkl.old_attr) ;
break ;
}
}
it {stremplattr1,attr2) == 0)
{
strcat{stmt.arr,old_attrlj]) ;
it {j<n_old_attr-1}
streat(stmt.arr,”,’) ;
break ;
)
}
it (| == n_old_attr)
return (-1} ;
}

strcat(stmt.arr,” FROM *) ;
streat(stmt.arr,top_ptr->right->item) ;
stmt.len = strlen(stmt.arr) ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;
for {i=0;icv_order;i++)
{
it {stremp(viewlil.visw_name,top_ptr->left->item) == 0)
strepy(viewli].view_name,view_name) ;
else it (strcmplview(il.view_name,top_ptr->right->item) == 0)
{
strepyl(viewli).view_name,view_name) ;
for {j=0;j<n_new_attr;j++)
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}

}

it (stremplview(i).new_attr,new_stte{jl) == 0

viewl[il.order = j+1 ;

}

strepy(top_ptr->item,view_name) ;
strcpyltop_ptr->type,LEAF) ;
Free_node(top_ptr->left) ;
top_ptr->left = NULL ;
Free_node(top_ptr->right) ;
top_ptr->right = NULL ;

EXEC SQL COMMIT WORK ;
return (0) ;

else if (strempf(top_ptr->type INTERSECT) == 0)

{

GetAttr(top_ptr->left->item) ;
tor (i=0;i<n_attr;i++),

strepy(new_attr(i},attr(i]) ;

n_new_attr = n_attr ;
GetAttr(top_ptr->right->item) ;
for (i=0;i<n_attr;i++)

strepylold_attrli),attr{i]) ;

n_old_attr = n_attr ;
if (n_new_attr != n_old_attr)

return (-1) ;

strepy{view_name,GetViewName()} ;
strepy(stmt.arr,"CREATE VIEW 7) ;
strcat(stmt.arr,view_name) ;
streat{stmt.arr,” AS SELECT 7 ;

for {i=0ji<n_new_attr;i++)

{

}

streat{stmt.arr,new_attr[i]) ;
it (icn_new_attr-1)
streat(stmt.arr,”,’) ;

strcat{stmt.arr,” FROM 7} ;
strcat{stmt.arr top_ptr->left->item) ;
strcat{stmt.arr,” INTERSECT SELECT % ;
for (i=0;i<n_new_attr;i++)

{

for (k=0;k<v_order;k++)

{
it {strcmp{new_attr[i],view([k].new_attr) == 0)
{
strepy(attr1,viewlkl.old_attr) ;
break ;
}
]
for (j=0;j<n_old_attr;j++)
{
for (k=0;k<v_order;k++)
{
it (stremplold_attr[j],view(k].new_attr) == 0)
{
strepy(attr2, viewlk].old_attr) ;
break ;
}
}
it (strcmplattr1,attr2) == 0)
{
streat(stmt.arr,old_attr(j]) ;
it (j<n_old_attr-1)
streat(stmt.arr,”,”) ;
break ;
}

}
if j == n_old_attr)
return (-1} ; -
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}

}

streat({stmt.arr,” FROM ) ;
strcat({stmt.arr,top_ptr->right->item) ;
stmt.len = strlen{stmt.arr) ;

EXEC SQL EXECUTE IMMEDIATE :stmt ;
for {i=0;icv_order;i++)

{
if (strcmplviewlil.view_name,top_ptr->left->item) == Q)
strepy(viewlil.view_name,view_name) ;
else if (strcmpl{viewlil.view_name,top_ptr->right->item) == 0)
{
strepy(viewli].view_name,view_name) ;
for (j=0;j<n_new_attr;j++)
it {strcmpl{viewfil.new_attr,new_attrfjl) == 0)
viewfil.order = j+1
}
}

strepy{top_ptr->item,view_name) ;
strepyltop_ptr->type,LEAF) ;
Free_node(top_ptr->left) ;
top_ptr->left = NULL ;
Free_node(top_ptr->right) ;
top_ptr->right = NULL ;

EXEC SQL COMMIT WORK ;
return (0} ; ’

else if {strcempltop_ptr->type, TIMES) == 0)

{

}

strepylview_name,GetViewName()) ;
strepy(stmt.arr,"CREATE VIEW ) ;
strcat{stmt.arr,view_name) ;
streat{stmt.arr,” AS SELECT * FROM ) ;
strcat(stmt.arr top_ptr->left->item) ;
streat(stmt.arr,”) ;
streat(stmt.arr, top_ptr->right->item) ;
stmt.len = strlen(stmt.arr) ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;
GetAttr{top_ptr->ieft->item) ;
for (i=0;i<v_order;i++)
{
it {stremplviewlil.view_name,top_ptr->left->item} == 0}
strepy(viewlil.view_name,view_name) ;
else if (stremp(viewlil.view_name,top_ptr->right->item) == 0)
{
strepylviewlil.view_name,view_name) ;
viewlil.order = n_attr + viewl[il.order ;
}
)
strepyltop_ptr->item,view_name) ;
strepy(top_ptr->type, LEAF) ;
Free_node(top_ptr->left} ;
top_ptr->left = NULL ;
Free_node(top_ptr->right} ;
top_ptr->right = NULL ;
EXEC SQL COMMIT WORK ;
return (0) ;

else if {strempl(top_ptr->type,JOIN) == 0)

{

join_flg=0;
strepy(where,™) ;
for (i=0;i<20;i++)

old_comli) = new_comli} = 0 ;
GetAttr{top_ptr->left->item) ;
n_new_attr = n_attr ;
for (i=0;i<n_new_attr;i++)

strcpy(new _attr(i},attr[i]) ;
GetAttr{top_ptr->right->item) ;
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n_old_attr = n_attr ;

for (i=0;i<n_old_attr;i++)
strepy(old_attrlilattr(il) ;

for (i=0;i<n_new_attr;i++)

{
for (k=0k<v_order;k++)
{
it ((stremp(viewlkl.view_name,top_ptr->left->itemn) == 0}
&& (stremplviewlk].new_attr,new_attr(i}) == 0))
{
strepyl(attri,viewlk].old_attr) ;
break ;
}
}
for (j=0;j<n_old_attr;j++)
{
for (k=0k<v_order;k++)
{
if ((stremp(view(k].view_name,top_ptr->right->item) == 0)
&& (stremp(view(kl.new_attr,old_attrj}) == 0))
{
strepy(attr2,viewlk].old_attr) ;
break ;
)
) .
if (strcmplattr1,attr2) == 0}
{
join_flg = 1;
new_com[i] = 1;
old_comlj]l = 1 ;
strcatiwhere,” ) ;
strcatiwhere, top_ptr->left->item) ;
streat{where,”.”) ;
strcatiwhere,new_attrfi}} ;
strcat(where,” = 7) ;
strcat{where,top_pti->right->item) ;
strcatiwhere,”.”) ;
strcat{where,old_attr(jl) ;
strcatiwhere,” AND') ;
}
}
}
if (join_flg)
{
k = strlen{where) ;
wherelk-3] = "\0* ; /* delete last AND */
}

strepy(view_name,GetViewNamel)) ;
strepy(stmt.arr,"CREATE VIEW %) ;
strcat(stmt.arr,view_name) ;
strcat{stmt.arr,” (%) ;

tor (i=0ji<n_new_attr;i++)

{
strcat{stmt.arr,new_attr{i]) ;
if li<n_new_attr-1)
strcat(stmt.arr,”,’} ;
}
for (j=0;j<n_old_attr;j++)
{
it {old_comlj} == 0) /* none commond attr */
streat{stmt.arr,”,) ;
strcat(stmt.arr,old_attr(j]} ;
}
}

streat(stmt.arr,") ;
strcat(stmt.arr,” AS SELECT %) ;
for (i=0;i<n_new_attr;i++}
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streat{stmt.arr,new_attrli]) ;
if (icn_new_attr-1)
strcat(stmt.arr,”,’) ;
}
for (j=0;j<n_old_attr;j++)
{
it (old_comij] == 0)
{
streat(stmt.arr,”,") ;
streat{stmt.arr,old_attrj}) ;
)
}
strcat{stmt.arr,” FROM ) ;
streat(stmt.arr,top_ptr->left->item) ;
strcat(stmt.arr,”,”) ;
strcat(stmt.arr top_ptr->right->item) ;
if (join_flg)
{
strcat{stmt.arr,” %) ;
streat(stmt.arr, WHERE") ;
strcat(stmt.arr,where) ;
}
stmt.len = strlen{stmt.arr) ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;
for (i=0;i<v_order;i++)
{
it (strempl(viewlil.view_name,top_ptr->left->item) == 0)
strepy(viewlil.view_name,view_name) ;
else if (stremp{viewli].view_name,top_ptr->right->item) == 0)

{

k=0;
tor (j=0:j<n_old_attr;j++)
{
if (old_com(j} == 0)
{
k++
if {stremp(viewlil.new_attr,old_attr(j]} ==0)
{
strepylviewlil.view_name,view_name) ;
viewlilorder = n_new_attr + k ;
bresk ;
}

}

}
Free_node(top_ptr->left) ;
Free_nods{top_ptr->right) ;
top_ptr->left = NULL ;
top_ptr->right = NULL ;
strepy(top_ptr->type, LEAF) ;
strepy(top_ptr->item,view_name) ;
EXEC SQL COMMIT WORK ;
return (0) ;

}

else if {strcmpltop_ptr->type,DIVIDEBY) == 0)

{

GetAttritop_ptr->left->item) ;
for (i=0;i<n_attr;i++)
{
strepy(new_attr{i), attrli)) ;
new_comli] =0 ;
}
n_new_attr = n_attr ;
GetAttr(top_ptr->right->item) ;
for (i=0;i<n_attr;i++)
{
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strepy(old_attrlil attrlil) ;
old_comfil = 0 ;

)

n_old_attr = n_attr ;

if (n_new_attr <= n_old_attr)

{
strepy(err_mesg,"DIVIDEBY NO COMMOND ATTRIBUTE) ;
return (-1) ;

}

for (i=0;i<n_old_attr;i++)

{

for (k=0;k<v_order;k++)
if {(strcmplviewlk].new_attr,old_attr{i}) == 0)
&& (strempl(viewlk].view_name,top_ptr->right->item) == 0)}

{
strepylattr2, viewlk].old_attr) ;
break ;
}
for (j=0;j<n_new_attr;j++)

{
for (k=0;k<v_orderk++)
if {{stremplviewlkl.new_attr,new_attr{jl} == 0}
&& (stremplviewlk].view_name,top_ptr->left->item) == 0))

{
) strepy(attri,view(k].old_attr} ;
break ;
}
if {stremplattr,attr2} == 0)
{
new_comfj] = i+1 ; /* commond attr */
break ;
}

}
if {j == n_new_attr)
{

strepy{err_mesg,"All attr."s of Divisor are not commond attr.'s”) .
return (1) ;
}
}
strepy(view_name,GetViewName()) ;
strepy(stmt.arr,"CREATE VIEW 7) ;
strcat(stmt.arr,view_name) ;
streat{stmt.arr,” {7) ;
strepy{exe_imm,™) ;
tor (i=0;i<n_new_attr;i++)
{
if (new_comli] == 0) /* none commond attr */
{
strcat{exe_imm,new_attrfi]) ;
streat(exe_imm,",") ;
}
)
i = strlen{exe_imm} ;
exe_immlir1] = \0' ;
strcat{stmt.arr,exe_imm) ;
strcat{stmt.arr,”} AS SELECT %) ;
strcat{stmt.arr,exe_imm) ;
strcat(stmt.arr,” FROM %} ;
streat{stmt.arr top_ptr->left->item) ;
strcat{stmt.arr,”,’} ;
strcat{stmt.arr,top_ptr->right->item) ;
strcat(stmt.arr,” WHERE ") ;
strepy(where,™) ;
for (i=0;i<n_old_attr;i++)
{
for (j=0;j<n_new_attr;j++)
it (new_comlj] == i+1)

{
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streat{where,top_ptr->left->item) ;
strcat{where,".”) ;
strcat{where,new_attr{j]} ;
strcatiwhere,” = 7 ;
strcat{where,top_ptr->right->item) ;
strcat(where,”.) ;
streat(where,old_attrfi]) ;
strcat(where,” ) ;
break ;
}
if {i<n_old_attr-1)
strcat{where,”AND 7} ;

}

strcat{stmt.arr,where) ;

strcat(stmt.arr,"GROUP BY °} ;

strcat(stmt.arr,exe_imm) ;

streat(stmt.arr,” HAVING COUNT(*) = (SELECT COUNT(*) FROM 9 ;

streat(stmt.arr top_ptr->right->item) ; !

streat(stmt.arr,)) ;

stmt.len = strlen{stmt.arr) ;

EXEC SQL EXECUTE IMMEDIATE :stmt ;

k=0;
for (i=0;i<n_new_attr;i++)
{
if (new_comli] == 0)
{
k++ ;
for (j=0;j<v_order;j++)
it ({(stremp(viewljl.view_name,top_ptr->left->item) == 0}
&& (strcmplviewljl.new_attr,new_atti{il) == 0))
{
strepy{viewlj).view_name,view_name) ;
view(jl.order = k ;
}
}

}

Free_node(top_ptr->left) ;
top_ptr->left = NULL ;
Free_node(top_ptr->right) ;
top_ptr->right = NULL ;
strepy(top_ptr->item,view_name) ;
strcpy(top_ptr->type,LEAF) ;
EXEC SQL COMMIT WORK ;

return (0) ;
}
else if (stremp(top_ptr->type,SELECT) == 0)
{

strepy(where,”) ;

sel_ptr = top_ptr->item ;

do

{

sel_ptr = LexSel(attrO,sel_ptr) ;

switch (attrO[0]}

{
case '+':
case -':
case '0' :
case '1":
case '2':
case '3’ :
case '4':
case 'S’ :
case '6':
case '7':
case '8':
case '9':
case "' :
case ‘(' :
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case ') :
case '=':
case 'A':
case >': .
case '<':
case '\
strcat(where,attrQ) ;
strcat(whers,” %) ;
break ;
default :
if {{strcmplattr0,"’ANDY) == 0} Il (strcmp(attr0,"OR" == 0))
{
strcat(where,attr0} ;
streatiwhere,” ") ;
break ;

else

LexTabAttr{attr1,attr2,attr0) ;
if (stremplattr1,™) == 0} /* attr ¢/
{
for (i=0;i<v_order;i++)
{
it {(stremplviewlil.old_attr,attr2) == 0}

&& (stremp(viewli].view_name,top_ptr->left->item) == 0))

{
streatiwhere,viewli).new_attr) ;
strcatiwhere," )%
break ;

else /* tab.attr */

tfor (i=0;icv_order;i++)
{
if ({strempfviewlil.old_attr,attr2) == 0}

&& (stremplviewlil.view_name,top_ptr->left->item) == 0)

&& (strcmplviewlil.old_tab,attr1} == 0))
{
strcatiwhere, viewlil.new_attr) ;
strcat(where," 7 ;
break ;

}
}
break ; /* default */ '
}
jwhile(sel_ptr 1= NULL) ;
strepylview_name,GetViewName()) ;
strepy(stmt.arr,"CREATE VIEW ) ;
strcat(stmt.arr,view_name) ;
strcat{stmt.arr,” AS SELECT * FROM %} ;
strcat{stmt.arr,top_ptr->left->item) ;
strcat(stmt.arr,” WHERE ") ;
strcat{stmt.arr,where) ;
stmt.len = strlen{stmt.arr) ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;
for (i=0;i<v_order;i++)
{
it (stremplviewlil.view_name,top_ptr->left->item) == 0)
strcpy(view[i].view_name,view_namg) ;

}
Free_node(top_ptr->left) ;
top_ptr->left = NULL ;
strepy(top_ptr->type,LEAF) ;
strepy(top_ptr->item,view_name) ;
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EXEC SQL COMMIT WORK ;
return (0) ;

}
else if (strcmp(top_ptr->type,PROJECT) == 0}
{
strcpylwhere,™) ;
k=0; .
do
{
strepylattr1,™) ;
strepylattr2,”) ;
strepy(top_ptr->item,LexTabAttr(attr1,attr2 top_ptr->item)) ; /* attr1 = tab, attr2 = attr */
it (strempfattr1,”} == 0) [* attr */
( :
for (i=0;i<v_order;i++)
{
if ({strcmp(viewlil.old_attr,attr2) == 0)
&& {strcmplviewlil.view_name,top_ptr->left->item} == 0}
{
strcatiwhere,viewlil.new_atts) ;
strepyl(attrik++],viewlil.new_attr) ;
strcatiwhere,”) ;
break ;
}
) g
}
else /* tab.attr */
{
for (i=0;i<v_order;i++)
{
it {{strcmplviewli].old _attr,attr2) == Q)
&& (stremplviewlil.view_name,top_ptr->left->item) == 0)
&& (strcmplviewlil.old_tab,attr1) == 0))
{
strcat{where,viewlil.new_attr) ;
strepyf(attr(k++],viewlil.new_attr) ;
strcat{where,”,} ;
break ;
}
}
}
Jwhile(strlen{top_ptr->item) != 0} ;
n_attr =k ;

i = strien{where) ;

wherel1] = \0' ; /* cut last , */
strepy{view_name,GetViewName()) ;
strepy{stmt.arr,"CREATE VIEW %) ;
strcat(stmt.arr,view_name) ;
streat(stmt.arr,” () ;
strcat{stmt.arr,where) ;
strcat(stmt.arr,”) AS SELECT DISTINCT 7} ;
strcat(stmt.arr,where) ;

*streat(stmt.arr,” FROM ) ;
strcat(stmt.arr,top_ptr->left->item) ;
stmt.len = strien(stmt.arr) ;

EXEC SQL EXECUTE IMMEDIATE :stmt ;
tor (i=0;i<v_order;i++)

{
it (stremp(viewlil.view_name,top_ptr->left->item) == 0}
{
for (j=0;j<n_attr;j++)
if {strcmpl(viewlil.new_attr,attrfj)) == 0)
{
strepy(viewlil.view_name,view_name) ;
view(il.order = j+1 ;
break ;
}
}
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}
Free_nodeftop_ptr->ieft} ;
top_ptr->left = NULL ;
strepy(top_ptr->type, LEAF) ;
strcpy(top_ptr->item,view_name) ;
EXEC SQL COMMIT WORK ;
return (0} ;
}
EXEC SQL WHENEVER SQLERROR CONTINUE ;

file bk_subl.pc

#include *.Jtool/det.h"
#include “.ftoolfproto.h”
#include “backprot.h®
#include “backodtrn.h®

EXEC SQL BEGIN DECLARE SECTION;
EXEC SQL INCLUDE BK_XTRN.H ;
EXEC SQL END DECLARE SECTION ;
EXEC SQL INCLUDE SQLCA ;

EXEC SQL INCLUDE SQLDA ;

SQLDA *bdp ; /* -> Descriptor used for BIND vars */
SQLDA *sdp ; /* -> Descuiptor used for SELECT vars */
short *sdt = 0; /* -> arr of original DESCRIBE's types */
int  sdt] /* or of entries in sdt{] */

char *vars = 0; /* -> area used to hold Bind vars */

int  bdSize = 5; /* Size of Bind variable descriptor */

int bvSize = 10; /* Max nr of chars in Bind Var name */
int  sdSize = 5; /* Size of Select list descriptor */

int  svSize = 80; /* Max nr chars in Select List colname */

externchar  *malloc();  /* Allocate Memory */
externchar  *sqlald(}; /* Allocate Descriptor */

void SendDataltable,socktd)

char *table ;

int sockfd ;

{
stmt1 = malloc(256) ;
strepy(stmt1,"SELECT * FROM %) ;
strcat{stmt1,table) ;
bdp = (SQLDA *)sqlald(bdSize, bvSize, 10) ;

if (bdp == NULL)
{
puts("BACK_END: bdp = sqlald(bdSize, bvSize, 10)7) ;
exit 1) ;
)
sdp = (SQLDA *)sqlald(sdSize, svSize, 0) ; /* Allocate a new descriptor */

it (sdp == NULL)
{
puts("BACK_END: sdp = sqlald(sdSize, svSize, 07} ;
exit{-1) ;
)
sdp->N = 0O; /* init in case exit before DESCRIBE */
EXEC SQL WHENEVER SQLERROR GOTO CHECKERR ;
EXEC SQL PREPARE S FROM :stmt1 ;
it { sqlca.sqiwarnf0] == 'W')
mufwrn() ;
EXEC SQL DECLARE C CURSOR FOR S ;
bdp->N = bdSize ;
descBind() ;
it (bdp->F != 0}
err_quit'BACK_END: SQL SYNTAX ERRORY ;
EXEC SQL OPEN C USING DESCRIPTOR bdp ;
sdp->N = sdSize ;
descSel() ;
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if (sdp->F 1= 0} fillSelDesc() ;
if (sdp>N != 0) doFetches(sockfd) ;
EXEC SQL CLOSE C ;
if (sdp->N 1="0} freeSelVars() ;
if (vars |= 0)
{
freelvars) ;
vars = 0 ;
}
free (stmtl) ;
return ;
CHECKERR:
reptError() ;
cleanUpf} ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
exit (1) ;
}

int LOexe_number(table)

char *table ;

{
strepy(stmt.arr,"SELECT COUNT (*} FROM %) ;
strcat(stmt.arr,table) ;
stmt.len = strlen(stmt.arr} ;
EXEC SQOL WHENEVER SQLERROR GOTO CHECKERR ;
EXEC SQL PREPARE S1 FROM :stmt ;
EXEC SQL DECLARE C1 CURSOR FOR $1;
EXEC SQL OPEN C1 ;
EXEC SQL FETCH C1 INTO :colno ;
EXEC SQL CLOSE C1;
return {colno) ;

CHECKERR:
reptError() ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
exit (-1) ;

}

EXEC SQL WHENEVER SQLERROR STOP ;
EXEC SQL WHENEVER SQLWARNING CONTINUE ;
EXEC SQL WHENEER NOT FOUND CONTINUE ;

void mutwrn({)
{
if {sqlca.sqiwarn[1] == 'W')
puts(*SQLWARNING; Column was truncates.”) ;
else if ( sglca.sgiwarn(2] == 'W')
puts("SQLWARNING: Null values in aggregate(MAX, SUM} tunction.?) ;
else it { sgica.sqiwarn{3] == 'W'}
puts("SQLWARNING: INTO var count not equal column count.”) ;
else if { sqica.sqwarn(4] == 'W')
puts("SQLWARNING: Update or Delete without Where clause.”} ;
else it ( sglca.sgiwarn|§] == 'W')
puts("'SQLWARNING: 7777 ;
else if { sqica.sqiwarn|6] == 'W')
puts{"SQLWARNING: Rollback required.”) ;
else if { sqlca.sqwarn[7] == 'W')
puts("SQLWARNING: Change after query start on Select For Update.”) ;
}
void cleanUp()
{
if (sdp->N 1= 0) freeSelVars() ;
it {vars = 0} { freefvars); vars = 0; }
sqgiclu(bdp) ;
sqlclulsdp) ;
}

void descBind()
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}

EXEC SQL DESCRIBE BIND VARIABLES FOR S INTO bdp ;
if { bdp>F < 0) /* Descriptor not large enough */
{

bdSize = -(bdp->F) ;

sqiclubdp) ;

bdp = (SQLDA *)sqlald{bdSize, 30, 0) ;

EXEC SQL DESCRIBE BIND VARIABLES FOR S INTO bdp ;

}
bdp->N = bdp->F ;

void descSel()

{

}

EXEC SQL DESCRIBE SELECT LIST FOR S INTO sdp ;
if (sdp>F < 0)
{
sdSize = -(sdp->F) ;
sgiciu(sdp) ;
sdp = (SQLDA *}sqlald(sdSize,30,0) ;
EXEC SQL DESCRIBE SELECT LIST FOR S INTO sdp ;
}
sdp->N = sdp->F ;

void doFetches(sockfd}

int sockid ;

{
int  i,n;
short *ip ;

char  sendline[]MAXLINE], recline] MAXLINE+1} ;
char  colname(100] ;
int  colnamel ;

n = readline(socktd, recline, MAXLINE) ;

reclineln) = 0" ;

it (n==0)

{
printf{("BackEnd: connection terminated”) ;
exit(-1) ;

)

else if (n < Q)
err_dump("BackEnd: readline error”) ;

it (strncmpfrecline, OK, 3} != 0)
err_quit("BackEnd: protocal error') ;

EXEC SQL WHENEVER NOT FOUND GOTO NOT_FND ;

strepy(sendline,DA) ;

n = strlen(sendline) ;

i =sdp>N;

memecpy(sendiine+n,&i,sizeof(int) ;

n += sizeof(int) ;

for (i=0; i<sdp->N; i++)

{
colnamel = sdp->L[i ;
memcpy(sendline+n,&colnamel,sizeof(colnamel) ;
n = n+sizeof(colnamel) ;
colnamel = sdp->Cli] ;
colnamel = min(colnamel,sizeof(colname) -1) ;
memcpy(colname,sdp->Sli],sdp->Clil);
colnamelsdp->Cli]] = \0";
it {sdp->LIli] > sdp->Cli})
{

strPbnk(colname,colname,sdp->Llil) ;
colnamel = sdp->Lli] ;

}
memcpy(sendiine+n,&colnamel,sizeot{colnamel)) ;
n = n+sizeof{colnamel) ;
strepy(sendline+n,colname) ;
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NOT_FND:

]

n = n+colnamel ;
}
if (writen({sockid, sendline, n) != n}
err_dump('BACK_END: writen error’) ;
n = readline(sockfd, recline, MAXLINE} ;
rechineln] = \0* ;
f{n==0)
{
printf("BackEnd: connection terminated ;
exit(-1) ;
}
elseif (n < 0)
err_dump("BackEnd: readline error) ;
if (strncmplrecline, OK, 3) 1= Q)
err_quit{’BackEnd: protocal error”) ;
for ()
{
strepy(sendline,DA) ;
n = strlen{sendline} ;
EXEC SQL FETCH C USING DESCRIPTOR sdp ;
tor (i=0;i < sdp->N; i++)
{

ip = sdp->[i] ;
if (*ip< 0) /* return value is null */
( .

colnamel = 0 ;

memcpylsendline+n,&colnamel,sizeof(colnamel)) ;
n += sizeof(colnamel} ;

else

colnamel = strien(sdp->VIil) ;
memcpy(sendline+n,&colnamel,sizeot{colnamel)) ;
n += sizeof(colnamel) ;
memcpy(sendline+n,sdp->Vlil,colnamel) ;
n += colnamel ;
}
)
it {writen{sockid, sendline, n) |= n)
err_dump("BACK_END: writen error’) ;
n = readline(sockid, recline, MAXLINE) ;
reclinefn] = \0' ;

if (n==0)

{
printf("BackEnd: connection terminated’} ;
exitt-1) ;

}

else if (n < 0)

err_dump(*BackEnd: readline error®) ;
if {strncmplrecline, OK, 3) != 0)
err_quit("BackEnd: protocal error} ;

]

EXEC SQL WHENEVER NOT FOUND CONTINUE ;
return ;

void fillSelDesc()

{

int I
unsigned char prec;
char scale;

it (Isdt)

sdt = {short*)malloc(sizeof(short) * sdp->N);
else if (sdtl < sdp->N)

sdt = (short *)realloc{sdt,sizeof(short) * sdp->N);
sdtl = sdp->N;
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for (i=0; i<sdp->N;i++)

{
sdp->Tli} = { sdp->Tli] & ~0x8000);
sdtli] = sdp->Tlil;
if (sdp->Tli] == 2}
{
prec = (unsigned char){sdp->LIi] >>8});
scale = (char)sdp->LIil;
if {prec == 0}
prec = 26;
sdp->Lli] = prec;
if (scale < 0)
sdp->Lli] += -scale;
sdp->Lii} += 2;
) '
else if {sdp->Tli] == 12)
sdp>Llil =9 ;
sdp->Tl] =65 ;
sdp->LIi] = min(sdp->Lli],240};
sdp->VI[i} = malloc(sdp->L{iD;
sdp->1fi] = (short *)malloc(sizeof(short));
}
}
void freeSelVars()
{
int
for (i=0; i<sdp->N;i++)
{
free(sdp->VIil);
free(sdp->Hil);
}
sdp->N =0;
}
void reptError()
{
printf("%.70s\n", sglca.sqlerrm.sqlerrme} ;
}
int min{c1,c2)
int ¢1,c2;
{

if {c1 > ¢2) return (c2) ;
else return (c1) ;

}

int max{c1,c2)

int ¢1,¢2 ;

{
if {e1 > ¢2) return (c1) ;
else return (c2) ;

}

void SendView{viewname,sockfd}
char *viewname ;

int socktd ;

{ .
char sendline[MAXLINE], reclinel MAXLINE+1] ;
char  buff[5] ;

int  i,n;

tor (1=0;i<v_order;i++)
{
it {stremp(viewl[il.view_name viewname) == 0)
{
strepy{sendline, VIEW) ;
strecat(sendline viewl[il.new_attr) ;
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}

strcat{sendline,” 7} ;

streat(sendiine,viewl(i).old_tab) ;

strcatisendiine,” *) ;

streat{sendline, viewlil.old_attr) ;

streat(sendline,” ) ;

itoa(viewlil.order,buff} ;

strcat{sendline,buff) ;

n = strlen(sendline) ;

it {(writen{sockfd, sendline, n}) != n}
err_dump("BACK_END: writen error”) ;

n = readline(sockfd, recline, MAXLINE) ;

reclineln] = \0";

if (n==0)

{
printf{"BackEnd: connection terminated?) ;
exit(-1) ;

}

else if (n < 0)

err_dump("BackEnd: readline error®) ;
if {strncmpl(recline, OK, 3) I= 0)
err_quit("BackEnd: protocal error} ;
}
}
strepy(sendline,EN) ;
n = strlen{sendiine} ;
it (writen{sockfd, sendline, n) != n)
err_dump("BACK_END: writen error’) ;
n = readline{sockid, recline, MAXLINE) ;
recline[n] = "\0';

it ( n == 0)

{
printf("BackEnd: connection terminated?) ;
exit(-1) ;

}

elseif (n < 0}

err_dump(*BackEnd: readline error”) ;
if {strncmplrecline, OK, 3} I= 0)
- err_quit("BackEnd: protocal error”) ;

int MakeView{viewname,sockfd)
char *viewname ;
int sockid ;

{

int Lm,n,i:
char sendline[ MAXLINE], recline{MAXLINE+1] ;
char table[30], number[10}], *ch_ptr ;

strepy(sendline,OK) ;

n = strlen(sendline) ;

if {writen{sockfd,sendline,n) = n}
err_dump{"BACK_END: writen error’) ;

n = readline(sockfd, recline, MAXLINE) ;

recline[n] = "\0";

f{n==0

{
printf("BackEnd: connection terminated?) ;
exit(-1) ;

}

else if {n < 0)

err_dump(*BackEnd: readline error”) ;
if {strnemplrecline, DA, 3) I= 0)
err_quit("BackEnd: protocal error®) ;
n=3;
memcpy{&n_new_attr,recline+n,sizeot(int)) ;
n += sizeof(int) ;
for (i=0;i<n_new_attr;i++)

{
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n += sizeof{int} ;
memcpy{&new_comlil,recline+n,sizeot{int)) ;
n += sizeof(int) ;
strnepy(new_attrli),recline+n,new_comlil) ;
new_attrli)lnew_comli]] = \0' ;
Lex__Attr(old_attr{i},new_attrli]} ;
n += new_comlil ;
}
n_old_attr = n_new_attr ;
strepy(table,GetTabNamel)) ;
strepy(stmt.arr,"CREATE TABLE %) ;
streat(stmt.arr,table) ;
streat(stmt.arr,” (7 ;
for (i=0;i<n_old_attr;i++)
{
strepy(attr_name.arr,old_attrli)) ;
attr_name.len = strlen(attr_name.arr} ;
EXEC SQL SELECT TYPE, WIDTH INTO :type, :width
FROM G$A$ WHERE ATTR_NAME = :attr_name ;
LexWord(type,type) ;
streat{stmt.arr,old_attrli]) ;
streat(stmt.arr,” ") ;
strcat(stmt.arr,type) ;
it (strempltype,"CHAR") == 0)
{ 4
itoalwidth,number) ;
streat(stmt.arr,"(") ;
streat{stmt.arr,number)} ;
streat{stmt.arr,")") ;
}
if (strempltype,"NUMBER"} == 0)
old_com[i} = 1;
else
old_comli] = 0 ;
if (i<n_old_attr-1)
strcat(stmt.arr,””) ;
)
streat{stmt.arr,)) ;
stmt.len = strlen{stmt.arr} ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;
EXEC SQL COMMIT WORK ;
while(1)
{
strepy(sendline,OK} ;
n = strlen{sendline} ;
it (writen{sockfd,sendline,n) != n}
err_dump("BACK_END: writen error”) ;
n = readline{sockfd, recline, MAXLINE) ;
recline[n} = "\0';

if ( n== 0)

{
print{("BackEnd: connection terminated”) ;
exit(-1) ;

}

else if (n < 0)

err_dump("BackEnd: readline error) ;
it {strncmplrecline,DA,3) != 0)
break ;
n=23;
strepy(stmt.arr,“INSERT INTO %) ;
strcat(stmt.arr,table) ;
strcat(stmt.arr,” VALUES () ;
m = strlen{stmt.arr) ;
for (i=0;i<n_old_attr;i++)
{
memcpy(&,recline+n,sizeof(int)} ;
n += sizeot{int) ;
it (old_com[i] == 0)
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)

streat(stmt.arr,™} ;
m++ ;
}
strncat{stmt.arr,recline+n,l} ;
m+=1;
n+=1;
stmt.arm] = \0';
if {old_comfi] == 0)

{
streat(stmt.arr,™) ;
m++ |
}
if (i<n_old_attr-1)
{
strcat(stmt.arr,”,) ;
m++ |
}
}
streat(stmt.arr,)) ;

stmt.len = strlen{stmt.arr) ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;

EXEC SQL COMMIT WORK ;
strepy{stmt.arr,"CREATE VIEW ) ;
strcat(stmt.arr,viewname) ;
strcat({stmt.arr,” () ;

for (i=0;i<n_new_attr;i++)

{

}

strcat(stmt.arr,new_attrlil) ;
it (i<n_new_attr-1)
streat(stmt.arr,”,"} ;

streat(stmt.arr,”) AS SELECT * FROM %) ;
streat(stmt.arr table) ;

stmt.len = strlen{stmt.arr) ;

EXEC SQL EXECUTE IMMEDIATE :stmt ;
EXEC SQL COMMIT WORK ;

/* receive view describe */
strepy(sendline,OK) ;

m = strien{sendline) ;

while(1)

{

}

if (strncmplrectine,VIEW,3) != 0)
break ;
ch_ptr = recline+3 ;
ch_ptr = LexWord(viewlv_order].new_attr,ch_ptr}
ch_ptr = LexWord(view[v_order).old_tab,ch_ptr} ;
ch_ptr = LexWordl(viewlv_order].old_attr,ch_ptr} ;
viewlv_order).order = atoi({ch_ptr) ;
strepy(viewlv_order].view_name,viewname} ;
v_order++ ;
it {writen{sockid,sendline,m) != m)
err_dump("BACK_END: writen error”) ;
n = readline{sockid,recline, MAXLINE) ;
recline[n} = 0" ;

if {n==0)

{
printf("BackEnd: connection terminated’) ;
exit{-1) ;

}

else if (n < 0)

err_dump("BackEnd: readline error’) ;

it (strncmp(recline,EN,3) 1= 0)

{

printf("BACK_END: protocal error®) ;
exit (-1) ;
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}

}

else

it (writen{sockfd,sendline,m) != m)
err_dump("BACK_END: writen error’) ;

/* return new table name , used to create table */
char *GetTabName()

{

)

char number{10] ;

strepy(ttemp_nameltt_order] temp_table) ;
itoaltt_order,number) ;
streat(ttemp_nameltt_order],number) ;
tt_order++ ;

return {ttemp_nameltt_order-1}} ;

/* drop all temp tables and drop all view. */
void clean_tab()

{

error;

)

int i,

strepy(exe_imm,"DROP VIEW 9 ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
for (i=0;i<vt_order;i++)
{
strepy(stmt.arr,exe_imm} ;
strcat(stmt.arr,vtemp_nameli]) ;
stmt.len = strlen{stmt.arr} ;
EXEC SQL EXECUTE IMMEDIATE :stmt ;
}
EXEC SQL COMMIT WORK RELEASE ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
strepylexe_imm,"DROP TABLE ) ;
for (i=0;i<tt_order;i++)
{
strepy(stmt.arr exe_imm) ;
strcat(stmt.arr,ttemp_namelil) ;
stmt.len = strlen(stmt.arr) ;
EXEC SQL EXECUTE iIMMEDIATE :stmt ;
}

tt_order =0 ;
vt_order =0 ;
v_order =0 ;

EXEC SQL WHENEVER SQLERROR CONTINUE ;
return ;

reptError() ;
err_quit("BackEnd: clean_tabl) error "} ;

TREE_PTR adjust{top_ptr)
TREE_PTR top_ptr ;'

{

int no_exist ;

no_exist = chkd_tab(top_ptr)';
it (no_exist)
{
Free_tree(top_ptr) ;
return{NULL) ;

else

{
top_ptr = arrange(top_ptr) ;
return (top_ptr) ;

}
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}

int ContProc{sockfd,top_ptr,local)
int sockfd ;

TREE_PTR top_ptr ;

char local ;

( .
char sendlinel]MAXLINE], reclinelMAXLINE+1] ;
int n;

strcpy(sendline,CM) ;
strcat{sendline,top_ptr->type) ;
if (local == 'L")
strcat(sendline,"L’) ;
else
strcat(sendline,"R") ;
n = strlen{sendline) ;
it {writen{sockfd,sendline,n) != n)
err_dump("BACK_END: writen error} ;
n = readline{sockfd,recline, MAXLINE) ;
recline[n] =
it ( n == 0)
{
printf("BackEnd: connectlon terminated”) ;
exit(-1} ;
}
else it (n < 0)
err_dump("BackEnd: readline error} ;
if (strncmplrecline, OK, 3} {= 0)
err_quit("BackEnd: protocal error®) ;
if (local == 'L')
{
SendDataltop_ptr->ieft->item,sockfd) ;
SendView(top_ptr->left->item,sockfd) ;

SendDataltop_ptr->right->item,sockid) ;
SendView(top_ptr->right->item,sockid) ;
}
strepy/(top_ptr->item,GetViewNamel)) ;
MakeView(top_ptr->item,socktd) ;
Free_node(top_ptr->left) ;
top_ptr->left = NULL ;
Free_node(top_ptr->right) ;
top_ptr->right = NULL ;
strepy(top_ptr->type,LEAF) ;
return {LOexe_number{top_ptr->item)) ;

}

int PassToRM( {d1, {d2) /* fd1 = come in from another, {d2 go out to RM */

< int fd1, {d2;

{
int maxfdp1, nfound, nread ;
char  butf{MAXLINE] ;
fd_set readmask ;

FD_ZERO{&rsadmask) ;
for (;))
{
FD_SET{fd1, &readmask) ;
FD_SET{fd2, &readmask) ;
maxfdpt = (td1 > {d2)? fd1+1 : {d2+1 ;
nfound = select(maxfdpl, &readmask, (fd set *) 0, {fd_set ') 0, (struct timeval *) 0} ;
it {nfound < 0)
err_sys(pass_data: select error) ;
it (FD_ISSET({d1, &readmask)) /* data come from fd1 */
( .
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nread = readline(fd1, buff, MAXLINE) ;
it {nread < 0)
err_sys("pass_data: read error from fd17) ;
else it (nread == 0}
bresk ; /* EOF */
if (writen{fd2, buff, nread) != nread)
err_sys('pass_data: writen error to fd2%) ;
}
if (FD_ISSET(fd2, &readmask}) /* data come from fd2 */
{
nread = readline(fd2, butf, MAXLINE) ;
if (nread < 0)
err_sys('pass_data: read error from fd27) ;
else if {(nread == 0}
break ; /* EOF */
if (writen{fd1, buff, nread) != nread)
err_sys('pass_data: writen error to fd1%) ;
if (strncmp(buff,EN,3) == 0}
break ;
}
) 5
nread = readline(fdt, buff, MAXLINE) ;
if (nread < 0)
err_sys('pass_data: read error from {d1%) ;
else if {nread == 0)
return {-1) ; /* EOF */
if (writen{fd2, buff, nread) != nread)
err_sys('pass_data; writen error to fd2°) ;
return (0) ;

)

/* return 0 : continue execute at left site */

/* return 1 : continue execute at right site*/

/* return -1: can't decision */

/* L = left, R = right */

/* LocalSite = 0 when L is local */

/* LocalSite = 1 wher R is local */

int CompLR(LNumber,LTable,oper, RNumber,RTable,LocalSite)
int LNumber, RNumber, LocalSite ;

char *oper, *LTable, *RTable ;

{

int number ;

if {strcmploper,UNION} == 0}
( return {LocalSite) ;
)else if (strcmploper, MINUS) == 0)
( it {LocalSite == 0)
‘ number = 1.5 * LNumber ;
if (RNumber > number)

return (1) ;
else
return (0) ;
}
else
{
return (1) ;
}

)
else if (stremp(oper,INTERSECT) == 0)
{
if {LocalSite == Q)
{
number = 1.5 * LNumber ;
it (RNumber > number)
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)

return (1) ;

else
return (0) ;
}
else
{
number = 1.5 * RNumber ;
if (LNumber > number)
return (0) ;
else
return (1) ;
}
}
else i {strcmp{oper, TIMES) == 0)
{

return {LocalSite) ;
}
else if (strcmp(oper,JOIN) == 0)
{
return (LocalSite) ;
)
else if (stremp{oper,DIVIDEBY} == ()
{
return (0) ;
}
else
return{LocalSite) ;

/* return O : all table are exist */

/* return 1 : any table are not exist */
int chkd_tab(top_ptr)

TREE_PTR top_ptr ;

{

error:

int no_fig ;

it ((top_ptr->left == NULL) && (top_ptr->right == NULL))

{
strcpy(table_name.arr,top_ptr->item) ;
table_name.len = strlen{table_name.arr) ;.

EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL SELECT HOST_NAME INTO :host_name

FROM G$THUS
WHERE TABLE_NAME = :table_name ;
it (sglca.sqicode != 0}

{
strepylerr_mesg, TABLE *) ;
strcat{err_mesg,table_name.arr) ;
strcat{err_mesg,” DOES NOT EXISTY) ;
errfig=1;
return (1) ;

}

else return (0} ;
}
if {top_ptr->left = NULL)
{
no_flg = chkd_tab({top_ptr->left) ;

it (no_flg)
return {1) ;
}
if (top_ptr->right != NULL)
{
no_flg = chkd_tab{top_ptr->right) ;-
it {no_flg)
return (1) ;
}
return {0) ;
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reptError() ;
err_quit('BackEnd: clean_tabl) error ) ;
}

TREE_PTR arrange(top_ptr)
TREE_PTR top_ptr ;
{

ADJ  *arr_ptr;

arr_ptr = TreeToAdj{top_ptr) ;

Free_tree (top_ptr) ;

/* arrange tree */

it (!Constraint(arr_ptr))

{
erflg=1;
strepy{err_mesg,"selected 0 row’) ;
return (NULL) ;

}

FillAttr{arr_ptr) ;

arr_ptr = RuleChk(arr_ptr) ;

I */

top_ptr = AdjToTreelarr_ptr) ;

Free_Adjlarr_ptr) ;

return (top_ptr} ;

}

ADJ *TreeToAdj(top_ptr)
TREE_PTR top_ptr ;
{

int item_flg ;

ADJ “*top;

NAME *item_ptr ;

char *ch_ptr, butt[30] ;

item_flg =0 ; /* 1 when have alloc item */
top = (ADJ *)malloc(sizeof(ADJ}} ;
top->parent = NULL ;
top->item = NULL ;
ch_ptr = top_ptr->item ;
do
{
ch_ptr = LexAdj(buff,ch_ptr) ;
if {stremplbut{,”) I= 0)
{
if (litem_flg) /* first time */
{
item_ptr = (NAME *)malloc{sizeof(NAME})} ;
top->item = item_ptr ;
item_ptr->prev = NULL ;
item_ptr->next = NULL ;

item_fig=1;
}
else
{
item_ptr->next = (NAME *)malloc(sizeof(NAME)) ;
item_ptr->next->prev = item_ptr ;
item_ptr = item_ptr->next ;
item_ptr->next = NULL ;
}

strepy(item_ptr->string,buff) ;
}
}while (ch_ptr 1= NULL) ;
strepy(top->type,top_ptr->type) ;
top->attr_list = NULL ;
if {top_ptr->left 1= NULL)
{
top->left = TreeToAdj(top_ptr->left} ;
top->left->parent = top ;
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}
else

top->left = NULL ;
if {top_ptr->right 1= NULL)
{

top->right = TreeToAdjltop_ptr->right} ;
top->right->parent = top ; ~
)
else
top->right = NULL ;
return (top) ;

}

TREE_PTR AdjToTreeladj_ptr)
ADJ *adj_ptr ;
{
TREE_PTR top_ptr ;
NAME *item_ptr ;
char item[AGB_LEN] ;

it (adi_ptr->item != NULL)
{
it (strempladj_ptr->type,SELECT) == 0)
{ .
item_ptr = adj_ptr->item ;
strepy(item,item_ptr->string) ;
item_ptr = item_ptr->next ;
while(item_ptr 1= NULL)

{
strcat(item,” %) ;
streat(item,item_ptr->string} ;
item_ptr = item_ptr->next ;
}

top_ptr = Make_node(adj_ptr->type, item) ;
}
else if {strempladj_ptr->type,PROJECT) == 0)
{
item_ptr = adj_ptr->item ;
strepy(item,item_ptr->string) ;
item_ptr = item_ptr->next ;
while(item_ptr != NULL)
{
strcat(item,”,”) ;
strcat(item,item_ptr->string) ;
item_ptr = item_ptr->next ;
}
top_ptr = Make_nodel(adj_ptr->type, item) ;

strepy(item,adj_ptr->item->string) ;
top_ptr = Make_node(adj_ptr->type, item) ;

else

top_ptr = Make_node(adj_ptr->type, NULL) ;
if {adj_ptr->left 1= NULL)

top_ptr->left = AdjToTree(adj_ptr->left) ;
else

top_ptr->left = NULL ;
if (adi_ptr->right = NULL)

top_ptr->right = AdjToTree(ad]j_ptr->right) ;
else

top_ptr->right = NULL ;
return (top_ptr) ;

}

int Constraint{adj_ptr)
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ADJ *adj_ptr ;
{
int  Lflg, Rflg;

if {adj_ptr->left 1= NULL)

Lflg = Constraint{adj_ptr->left) ;
if (adj_ptr->right {= NULL)

Rflg = Constraint(adj_ptr->right) ;
it {strempladj_ptr->type,SELECT) == 0)
{

if (Lflg)
{
POS = adj_ptr->item ;
i (\ValidCons{adj_ptr->item))
return (FALSE) ;
}
else
return (FALSE) ;
}
else if {strcmpladj_ptr->type, UNION) == 0)
{
if (Lfig Il Rflg)
return (TRUE)} ;
else
return (FALSET ;
}
else if (strcmp(adj_ptr->type,MINUS} == 0)
{
if (Ltlg)
return (TRUE) ;
else
return (FALSE) ;
}
else it {strempladj_ptr->type,INTERSECT) == 0)
{
it {Lflg && Ritlg)
return (TRUE) ;
else
return (FALSE) ;
}
else it (strcmpladj_ptr->type, TIMES) == 0)
{
if (Ltlg && Rflg)
return (TRUE) ;
else
return (FALSE) ;
}
else if (strcmpladj_ptr->type,JOIN) == 0)
{

it (Ltlg && Rfig)
return (TRUE) ;
else
return (FALSE) ;
)
else if (strcmpladj_ptr->type,PROJECT) == 0)
{
if (Lflg)
return (TRUE} ;
else
return (FALSE) ;
}
else if (strempladj_ptr->type,DIVIDEBY) == 0)
{
it {Lflg && Rflg)
return (TRUE) ;
else
return (FALSE) ;
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return (TRUE) ;
}

int ValidCons(item)
NAME *item ;
{
if (IValidUnit{item))
return (FALSE) ;
else
{
POS = POS->next ; .
it ((stremp(POS->string,"AND") == 0} Il {stremp(POS->string,"OR") == 0))
{
POS = POS->next ;
if (IValidUnit(POS))
return (FALSE) ;
else
return (TRUE) ;

else

POS = POS->prev ;
return (TRUE) ;

}

int ValidUnit(item)
NAME *item ;
{

int  oper_fig;

if (strcmplitem->string,"(") != 0)
{
strepylattr_name.arr item->string) ;
attr_name.len = strlen(attr_name.ar) ;
/* chkd valid attribute name */
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL SELECT TYPE INTO :type FROM G$A$
WHERE ATTR_NAME = :attr_name ;
if (sqglca.sqlcode = 0)
return (FALSE) ;
POS = POS->next ;
oper_flg = CompOpChk{(POS->string) ;
if {oper_flg == MAXCOMP)
return (FALSE) ;
POS = POS->next ;
it (INumberic(POS->string})
{
if (strnemp(POS->string,™,1} == 0)
return (TRUE) ;
else
{
strepy(attr_name.arr,POS->string) ;
attr_name.len = strlen(attr_name.arr) ;
/* chkd valid attribute name */
EXEC SQL SELECT TYPE INTO :type FROM G$A$
WHERE ATTR_NAME = :attr_name ;
it (sqlca.sqlcode = 0)
return (FALSE) ;
else
return (TRUE) ;

else

if {{(*UnitComploper_tigh()
return (FALSE) ;
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else
return (TRUE) ;

}
}
else
{
POS = POS->next ;
if {ValidCons(POS})
return (FALSE) ;
else
{
POS = POS->next ;
if (stremp({POS->string,}") != 0)
return (FALSE) ;
else
return (TRUE) ;
}
}
error:
reptError() ;
err_quit("BackEnd: clean_tab{) error\n’) ;
}
int CompOpChk(str)
char *str ;
{
int  order ;

static char  *comparatoffMAXCOMP] = {"=""A=""<"">" "<="">=";

for {order=0;order<MAXCOMP;order++)
{
it {strcmplstr,comparatorforder]) == 0)
break ;
}
return (order);

}

int Numberic(str}
char *str ;
{
it {{(*str >= '0") && {*str <= '9'))
return (TRUE) ;
else
return (FALSE) ;

file bk sub2.pc

#include "..tool/def.h"
#include *..ftool/proto.h*
#include “"backprot.h®
#include “backoxtrn.h®

EXEC SQL BEGIN DECLARE SECTION;
EXEC SQL INCLUDE BK_XTRN.H ;
EXEC SQL END DECLARE SECTION ;
‘EXEC SQL INCLUDE SQLCA ;

/* This comment used in 6 function follow */
[* V is white dot in realnumberic line */

/* A is black dot in real-numberic line */

/* - is interval in real_numberic line */

int EquCons()

{
int false_fig ;
float number ;
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false_fig =0 ;
number = atof(POS->string} ;
stropy(attr_name.arr,POS->prev->prev->string) ;
attr_name.len = strien{attr_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL DECLARE C2 CURSOR FOR
SELECT MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU FROM G$C$
WHERE ATTR_NAME = :attr_name ;
EXEC SQL OPEN C2 ;
while(1)
{
EXEC SQL FETCH C2 INTO :more_than :more_thani, :more_equ :more_equi,
Jless_than :Iess_thani,_ less_equ :less_equi ;
if (sglca.sqlcode != 0)

break ;
if (more_thani == 0}
{
it (less_thani == 0)
{
it (more_than == less_than) It V-
{
if {more_than != number) /* valid */
continue ;
else
{-
false_flg = 1;
break ;
}
}
else if (more_than < less_than) V-V

{

it {{more_than < number) && (less_than > number))
continue ;

else

{
false_flg = 1;
break ;

}

else [*-VV-*/

if ((more_than < number) Il (less_than > number)}
continue ;

else

{
false_flg=1;
break ;

}
}
else if (less_squi == 0)

{

if (more_than < less_equ) /" V-A*/
{
it {(more_than < number) && (less_equ >= number))
continue ;
else
{
false_flg =1 ;
break ;
}
}
else M-AV-*/
{
if {{(more_than < number) Il (less_equ >= number))
continue ;
else
{
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false_flg = 1;

break ;
. }
}
}
else V-2
{
if (more_than < number )
continus ;
else
{
false_fig=1;
break ;
}
}

}
else if (more_equi == 0}
{
if {less_thani == Q)
{
if (more_equ < less_than} I* A=V %/
{

if {(more_equ <= number) && (less_than > number))

continue ;
else
{
false_fig = 1 ;
break ;
}
}
else [*-VA-*
{
it {((more_equ <= number) Il {less_than > number}}
continue ;
else
{
talse_flg = 1;
break ;
}
}
}
else it (less_equi == 0)
{
it {(more_equ == less_equ) " A
{
it (more_equ == number)
continue ;
e!se
{
talse_flg=1;
break ;
)
}
else if {more_equ < less_equ) /* A=A/
{
if ((more_equ <= number) && (less_equ >= number))
continue ;
else
{
false_tig=1;
break ; ’
)
}
else I*-AA-*

it {((more_equ <= number) Il (less_equ >= number))
continue ;
else
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(alse_ﬂg =1;
break ;

else A=

if {(more_equ <= number)
continue ;

else

{
false_flg = 1;
break ;

}
}
else if (less_thani ==0) /*-V ¥/
{
if (less_than > number)
continue ;
else
A
false_flg = 1 ;
break ; -
}
}
else if (less_equi == 0) " -AY
{

if {less_equ >= number)

continue ;
else
{
talse_tlg = 1 ;
break ;
}

}
}
EXEC SQL CLOSE C2 ;
it (false_flg)
return (FALSE) ;
else
return (TRUE) ;
efror:
reptError() ;
err_quit("BackEnd: EquCons{) error\n’) ;
} .

int NotEquConsl()

{
int  false_flg;
tioat number ;

false_flg = 0 ;
number = atof(POS->string) ;
strepy(attr_name.arr,POS->prev->prev->string) ;
attr_name.len = strien(attr_name.arr) ;
EXEC SQL WHENEVER SQLERRCR GOTO error ;
EXEC SQL DECLARE C3 CURSOR FOR
SELECT MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU FROM G$C$
WHERE ATTR_NAME = :attr_name ;
EXEC SQL OPEN C3 ;
while(1)
{
EXEC SQL FETCH C3 INTO :more_than :more_thani, :more_equ :more_equi,
:less_than :less_thani, :less_equ :less_equi ;
if (sqlca.sqlcode i= 0)
break ;
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if {(more_equi == 0) && (less_equi == 0)) rAY
{
it ((more_equ == less_equ) && (more_equ == number))
{
false_fig = 1 ;
break ;

}
}
EXEC SQL CLOSE C3;
if (false_flg)

return (FALSE) ;
else

return (TRUE) ;

error:

}

reptError() ;
err_quit{'BackEnd: NotEquCons() error\n’} ;

int LessCons()

{

int  false_flg ;
floast number ;

talse_fig =0 ; :
number = atof(POS->string) ;
strepy(attr_name.arr,POS->prev->prev->string) ;
attr_name.len = strlen(attr_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error :
EXEC SQL DECLARE C4 CURSOR FOR
SELECT MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU FROM G$C$
WHERE ATTR_NAME = :attr_name ;
EXEC SQL OPEN C4 ;
while(1)
o
. EXEC SQL FETCH C4 INTO :more_than :more_thani, :more_equ :more_equi,
:Iess_than“:Iess_thani, Jless_equ :less_equi ;
it (sglca.sqgicode 1= Q)
break ;
it {more_thani == 0}
{
it (less_thani == 0)
{

if (more_than == less_than} It V-2
continue ;.
else if {more_than < less_than) " v-v Y
{
it {(more_than >= number)
{
false_flg=1;
break ;
}
else
continue ;
)
else I*VV-*%
continue ;

}

else if (less_equi == 0)

{
if {more_than < less_equ) /*V-A
{

it (more_than >= number)

{
false_flg=1;
break ;

}

else

AN



continue ;

}
else /f-AV-*
continue ;
}
else V-2
{
if (more_than >= number)
{
false_fig = 1;
break ;
}
else
continue ;

}
}
else if {more_equi == 0)
{
if (less_thani == 0)
{
it (more_equ < less_than) /" A=V ¢/
{

if {more_equ >= number)

{
false_fig = 1;
break :
}
else
continuse ;
}
else 1P VA-*
continue ;
}
else if {less_equi == 0)
{
it {more_equ == less_equ) J AR
{
it {(more_equ >= number)
{
false_flg = 1;
break ;
}
else
continue ;
}
else it (more_equ < less_equ) [t A-A
{
it {(more_equ >= number)
{
false_flg = 1;
break ;
}
else
continue ;
}
else AN
continue ;
)
else * A-*
{
it (more_equ >= number)
{
false_fig=1;
break ;
}
else
continue ;
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}
slse if {less_thani == 0) r=v
continue ;
else i (less_equi == 0) =AY
continue ;
}
EXEC SQL CLOSE C4 ;
if (false_flg)
return (FALSE) ;
else
return (TRUE) ;
efror:
reptError() ;
err_quit("BackEnd: LessCons() error\n’) ;
)

int MoreCons()

{
int  false_flg ;
float number ;

false_flg =0 ;
number = atof(POS->string) ;
strepyl(attr_name.arr, POS->prev->prev->string) ;
attr_name.len = strlen{attr_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL DECLARE C5 CURSOR FOR
SELECT MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU FROM G$C$
WHERE ATTR_NAME = :attr_name ;
EXEC SQL OPEN C5 ;
while{1)
{
EXEC SQL FETCH C5 INTO :more_than :more_thari, :more_equ :more_equi,
:less_than :less_thani, :less_equ :less_equi ;
if {sqlca.sqicode != 0}
break ;
it {(more_thani == 0}
{
it (less_thani == 0)
{

it (more_than == less_than) V-t
continue ;
else if (more_than < less_than) I* V=V ¥/
{
it {less_than <= number)
{
false_tlg = 1;
break ; .
}
else
continue ;
‘ }
else LAV
continue ;
}
else if (less_equi == 0}
{
if {more_than < less_equ) /*V-A*/
{
if {less_equ <= number)
{
false_flg =1 ;
break ;
}
else
continue ;
}
else AN
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continue ;

)

else " V-*
continue ;
}
else if (more_equi == 0)
{
it (less_thani == 0)
{
it (more_equ < less_than) " AV ]
{
if (less_than <= number)
{
talse_flg=1;
break ;
}
else
continue ;
}
else I*-VA*
continue ;
}
else if (less_equi == 0)
{
it {(more_equ == less_equ) "AY
{
it {more_equ <= number)
{
false_tlg = 1;
break ;
)
else
continue ;
}
else if {more_equ < less_equ} I” A-A
1
it (less_equ <= number)
{
false_flg = 1;
break ;
}
else
continue ;
}
else " -A A%
continue ;
}
else " A- %/
continue ;
}
else if (less_thani == 0) M=V
{
it (less_than <= number)
{
false_flg = 1 ;
break ;
}
else
continue ;
}
else if {less_equi == 0) "-A

{

if {less_equ <= number)
{
false_fig=1;
break ;

else
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error:

}

continue ;
)
}
EXEC SQL CLOSE C5 ;
if (false_flg)
return (FALSE) ;
else
return (TRUE) ;

reptError() ;
err_quit("BackEnd: MoreCons() error\n’) ;

int LessEquCons()

{

int false_flg ;
float number ;

false_flg =0 ;
number = atof(POS->string) ;
strepylattr_name.arr,POS->prev->prev->string) ;
attr_name.len = strlen(attr_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL DECLARE C6 CURSOR FOR
SELECT MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU FROM G$C$
WHERE ATTR_NAME = :attr_name ;
EXEC SQL OPEN C6 ;
while(1)
{
EXEC SQL FETCH C6 INTO :more_than :more_thani, :more_equ :more_equi,
Jless_than :less_thani, :less_equ :less_equi ;
it {sqlca.sqlcode != 0)

break ;
it {more_thani == 0)
{
it (less_thani == 0}
{
if (more_than == less_than) V-
continue ;
else if (more_than < less_than) /* V=V ¥/
{
it (more_than >= number)
{
false_fig = 1
break ;
}
else
continue ;
}
else /*VV-*#
continue ;

}

else if {less_squi == 0)

{
if (more_than < less_equ) /" V-A ¢/
{
if {more_than >= number)
{
false_flg = 1;
break ;
}
else
continue ;
}
else P -AV-%
continue ;
}
else V-2
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if (more_than >= number)

{

false_flg = 1;
break ;
}
else
continue ;
}
}
else if {more_equi == 0}
{
if (less_thani == 0)
{
it {(more_equ < less_than) /* A=V ¢/
{
if (more_equ > number)
{
false_flg = 1;
break ;
}
else
continue ;
}
else - " VA *
continue ;
}
else if (less_equi == Q)
{
if {more_equ == less_equ} I*AY
{
it {more_equ > number)
{
false_tlg=1;
break ;
}
else
continue ;
}
else it {(more_equ < less_equ) /" A-A %/
{
if (more_equ > number)
{
false_flg = 1 ;
break ;
}
else
continue ;
}
else /"-AAY
continue ;
}
else A~
{
if {more_equ > number)
{
talse_flg = 1;
break ;
}
else
continue ;
}
}
else if (less_thani == 0) =V
continue ;
else if (less_equi == 0} I*~A*
continue ;

206



efror;

}

EXEC SQL CLOSE C6 ;
if {false_flg)

return {FALSE) ;
else

return (TRUE) ;

reptError() ;
err_quit("BackEnd: LessEquCons() error\n’) ;

int MoreEquCons()

{

int false_fig ;
float number ;

false_fig =0 ;
number = atof(POS->string) ;
strepy{attr_name.arr,POS->prev->prev->string) ;
attr_name.len = strlen(attr_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL DECLARE C7 CURSOR FOR
SELECT MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU FROM G$C$
WHERE ATTR_NAME = :attr_name ;
EXEC SQL OPEN C7 ;
while{1)
{
EXEC SQL FETCH C7 INTO :more_than :more_thani, :more_equ :more_equi,
:less_than :less_thani, less_equ :less_equi ;
it (sqlca.sqlcode != 0}

break ;
if {(more_thani == 0)
{
if (less_thani == 0)
{
it {(more_than == less_than) [P V-t
continue ;
else if {(more_than < less_than) [t V-V */

{
it (less_than <= number)
{
false_flg = 1 ;
break ;
}
else
continue ;
}
else I*VV-*
continue ;
}
else if (less_equi == 0)
{
it (more_than < less_equ) /*V-A*/
{
it (less_equ < number)
{
false_fig = 1 ;
break ; N
}
else
. continue ;
}
else /*-AV-*/
continue ;
}
else *vV-*/
continue ;
}

else if {more_equi == 0)
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it (less_thani == 0)

{
if (more_equ < less_than) I* AV ¥/
{
it {less_than <= number)
{
false_fig=1;
break ;
}
else
continue ;
}
else /*VA-*
continue ;
}
else if {less_equi == 0)
{
if (more_equ == less_equ) "AY
{
if (less_equ < number)}
{
false_flg = 1 ;
break ;
N
else
continue ;
}
else if {more_equ < less_equ) /*A-A*/
{
it (less_equ < number)
{ %
false_flg = 1 ;
break ;
}
else
continue ;
}
else " -AA Y
continue ;
}
else " A-*/
continue ;
}
else if {less_thani == 0) =V
{
it (less_than <= number)
{
faise_flg = 1;
break ;
}
else
continuse ;
}
else it {less_equi == 0) "-Ac
{
it {less_equ < number)
{
false_flg=1;
break ;
}
else
continue ;
}
}
EXEC SQL CLOSE C7;
if (false_fig)

return (FALSE) ;

207



error:

}

else
return (TRUE) ;

reptError() ;
err_quit{"BackEnd: MoreEquCons() error\n’} ;

/* return new view name , used to create view */
char *GetViewName()

{

]

char number{10] ;

strepylvtemp_namelvt_orderl,temp_view) ;
itoalvt_order,number) ;
strcat{vtemp_namelvt_order),number) ;
vt_order++ ;

return (viemp_namelvt_order-1]) ;

void GetNewAttr(table)
char "table ;

{

int i,n;

strepy(table_name.arr,table)
table_name.len = strien{table_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL WHENEVER NOT FOUND GOTO endloop ;
for (=0;;i++)
{
colno = i+1;
EXEC SQL SELECT ATTR_NAME INTO :attr_name
FROM G$TAS
WHERE TABLE_NAME = :table_name
AND COL_NO = :colno ;
strepy(new_attrli table) ;
strcat(new_attrli,”__"} ;
n = strlen{new_attr{i]) ;
strncat{new_attrli],attr_name.arr,attr_name.len) ;
n += attr_name.len ;
new_attr(illn) = \O' ;

]

endloop:

error:

}

n_new_attr = {;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
return ;

reptErrorf} ;
err_quit('BackEnd: GetNewAttr() error\n’) ;

void GetTabAttr{table)
char *table ;

{

int i,

strepy(table_name.arr table) ;
table_name.len = strlen(table_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL WHENEVER NOT FOUND GOTO endloop ;
for (i=0;;i++)
{
colno = i+1 ;
EXEC SQL SELECT ATTR_NAME INTO :attr_name
FROM GS$TAS
WHERE TABLE_NAME = :table_name
AND COL_NO = :colno ;
strncpylold_attrlil, attr_name.arr,attr_name.len) ;-
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old_attr{illattr_name.len] = 0" ;
}
endloop:
n_old_attr =i ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
return ;
error:
reptError() ;
err_quit("BackEnd: GetTabAttr{} error\n) ;
}

void GetAttr{viewname)
char *viewname ;

{
int i,
for (i=0;;i++)
{
for (j=0;j<v_order;j++)
{
if {(strcmp(viewljl.view_name,viewname) == 0) && (viewljl.order == i+1))
{
strepy(attrli],viewljl.new_attr) ;
break ;
}
)
if (j == v_order)
break ;
}
n_attr =1
return ;
}

char *LexTabAttr(tab,attr,str)
char *tab, *attr, strfAGB_LEN] ;
{

char  tempf{30] ;

int i,n;

n=0;

while {(strin] == ' ) Il {str[n] == "\'))
n++ |

i=0;

while {{strin} != " ') && (strin] != 0"} && (strn] = ',} && (str[n] != .}
templi++] = strin++] ;

templil = \0';
it {strln] ==",")
{
. strcpylattr.temp) ;
strepyltab,™) ;
n++ ;
while {{strln] == ") ll {strln] == "\t')}
n++ |
it (strin] == "\0')
return (™) ;
else
return (&strin]) ;
}
else if {str[n] == ")
{
strepy(tab,temp) ;
n++ ;
i=0 N

while {(strln] != "\0') && (strn} 1= *,") && (strin] 1= ")
templi++] = strin++] ;

templi] = 0" ;

strepy(attr,temp) ;

while {(strln] == "'} Il {strin] == "¢t'))
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}

n++ ;
if (strln] == "\0')

return (™) ;
else

return (&strin]) ;

else if (strln} == \0')

{

else

)

strepy(attr,temp) ;
strepy(tab,”) ;
return (%) ;

strepy(attr,temp) ;

strepy(tab,™ ;

while {{strln] == ") Il {str[n] == "t')}
n++ ;

return (&strin]) ;

void FillAttr{adj_ptr)
ADJ *adj_ptr ;

{

int

NAME *ptrt, *ptr2, *ptr3 ;

flg ;

if (strcmpladj_ptr->type,LEAF) == 0)

{

else

}

GetTabAttr(adj_ptr->item->string) ;

ptr1 = NULL ;
while(n_old_attr > 0)
{

adj_ptr->attr_list = (NAME *)malloc{sizeof(NAME)) ;
adj_ptr->attr_list->next = ptri ;
ptr1 = adj_ptr->attr_list ;
ptri->prev = NULL ;
strepy(ptr1->string,old_attrin_old_attr-1]) ;
n_old_attr~ ;

}

return ;

if {adj_ptr->left '= NULL )
FillAttr(adj_ptr->left) ;

if (adj_ptr->right 1= NULL )
FillAttr(adj_ptr->right) ;

if {strempladj_ptr->type,SELECT) == 0)

{

ptrl = adj_ptr->left->attr_list ;

fig=0;
while (ptr1 1= NULL)
{
it (fig)
{
ptr2->next = (NAME *)malloc(sizecf(NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;
}
else /* first time */
{

adj_ptr->attr_list = (NAME *)malloc{sizeof(NAME)}} ;
ptr2 = adj_ptr->attr_list ;
ptr2->prev = NULL ;
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ptr2->next = NULL ;

flg=1;
}
strepy(ptr2->string,ptr1->string) ;
ptr1 = ptri->next ;
}
return ;
}
i (strcmpladj_ptr->type, PROJECT) == 0)
{
ptr1 = adj_ptr->item ;
fig=0,;
while {ptr1 1= NULL)
{
it (fig)
{
ptr2->next = (NAME *)malloc(sizeof(NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->pext ;
ptr2->next = NULL ;
}
else /* first time */
{
adj_ptr->attr_list = (NAME *)malloc(sizeof (NAME))
ptr2 = adj_ptr->attr_fist ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
flg=1;
}
strepy(ptr2->string,ptr1->string) ;
ptrl = ptri->next ;
}
return ;
}

it {(strcmpladj_ptr->type,UNION} == 0) Il (strempladj_ptr->type, MINUS) == 0}
It {strempladj_ptr->type,INTERSECT) == 0)} d
{

ptr1 = adj_ptr->left->attr_list ;

fig=0;
while (ptr1 1= NULL)
{
if (flg)
{
ptr2->next = (NAME *)malloc(sizeot{NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;
}
else /* first time */
{
adj_ptr->attr_list = (NAME *)malloc(sizeof(NAME}} ;
ptr2 = adj_ptr->attr_list ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
flg=1;
}

strepy(ptr2->string,ptr1->string) ;
ptr1 = ptr1->next ;

}

return ;
}
if (strempladj_ptr->type, TIMES) == 0}
{

ptr1 = adj_ptr->left->attr_list ;
fig=0;
while (ptr1 1= NULL)
{ '
if {tig)
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}

)

ptr2->next = (NAME *)malioc(sizeof{NAME)) ;
ptr2->next->prev = ptr2 ;

ptr2 = ptr2->next ;

ptr2->next = NULL ;

}
else /* first time */
{
adj_ptr->attr_list = (NAME *)malloc(sizeof(NAME)) ;
ptr2 = adj_ptr->attr_list ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
flg=1;
}

strepy(ptr2->string,ptri->string) ;
ptrl = ptri->next ;

ptr1 = adj_ptr->right->attr_list ;
while (ptr1 = NULL)

{

}

ptr2->next = (NAME *)malloc(sizeof(NAME)} ;
ptr2->next->prev = ptr2 ;

ptr2 = ptr2->next ;

ptrZ->next = NULL ;
strepy(ptr2->string,ptri->string) ;

ptr1 = ptri->next ;

return ;

it {strecmpl(adi_ptr->type,JOIN} == 0}

{

ptrl = adj_ptr->left->attr_list ;
flg=0;
while (ptr1 1= NULL)

{

}

it {flg)
{
ptr2->next = (NAME *)malloc{sizeof{NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;

else /* first time */

adj_ptr->attr_list = (NAME *)malioc(sizeot(NAME)} ;
ptr2 = adj_ptr->attr_list ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
flg=1;
}
strepy(ptr2->string,ptr1->string) ;
ptrl = ptri->next ;

ptr1 = adj_ptr->right->attr_list ;
while (ptr1 I= NULL)

{

ptr3 = adj_ptr->attr_list ;
while (ptr3 1= NULL)
{
it (strcmp(ptr3->string,ptri->string) == 0}
break ;
ptr3 = ptr3->next ;
}
if (ptr3 == NULL)
{
ptr2->next = (NAME *)malloc(sizecf(NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
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{
ptr3 = adj_ptr->attr_list ;
while (ptr3 = NULL}
{
if (stremp(ptr3->string,ptri->string) == 0)
{
it (ptr3 I= adj_ptr->attr_list)
ptr3->prev->next = ptr3->next ;
else
adj_ptr->attr_list = ptr3->next ;
it {ptr3->next |= NULL)
ptr3->next->prev = ptr3->prev ;
ptr2 = ptr3 ;
ptr3 = ptr3->next ;
free {ptr2) ;
break ;
}
else
ptr3 = ptr3->next ;
}
ptrl = ptr1->next ;
}
return ;
}
}
ADJ *RuleChk(top)
ADJ *top ;
{

}

ptr2->next = NULL ;
strepy(ptr2->string,ptri->string) ;

}

ptr1 = ptri->next ;
}
return ;

it (strempladj _ptr->type,DIVlDEEY) == 0)

{

ptr1 = adj_ptr->left->attr_list ;
flg=0;
while (ptr1 = NULL)

{

}

i (fig)

{

ptr2->next = (NAME *)malloc(sizeof(NAME)) ;
ptr2->next->prev = ptr2 ;

ptr2 = ptr2->next ;

ptr2->next = NULL ;

}
else /* tirst time */
{
adj_ptr->attr_list = (NAME *)malloc(sizeof(NAME)) ;
ptr2 = adj_ptr->attr_list ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
ﬂg =1;
}

strepy(ptr2->string,ptr1->string) ;
ptr1 = ptrl->next ;

ptrt = adj_ptr->right->attr_list ;
while (ptr1 != NULL)

ADJ  *adj_ptr, *adj1, *adj2, *adj3 ;
NAME *ptr1, *ptr2, *ptr3 ;
int  flg, not_tirst ;

adj_ptr = top ;
do



fig=0;
if (strcmpladj_ptr->type,SELECT) == 0)
{
if {stremp(adj_ptr->left->type,SELECT) == ()
{
flg=1,;
adj1 = adj_ptr ;
adj2 = adj_ptr->left ;
ptr1 = (NAME *)malloc(sizeof(NAME}} ;
ptri->next = adji->item ;
adj1->item->prev = ptr1 ;
strepy(ptri->string,’() ;
adji->item = ptrt ;
ptr2 = (NAME *)malloc{sizeof(NAME)} ;
ptr2->next = NULL ;
strepy(ptr2->string,”}’) ;
while (ptr1->next {= NULL)
ptr1 = ptri->next ; \
ptr2->prev = ptri ;
ptr1->next = ptr2 ;
ptr1 = (NAME *)malloc(sizeof(NAME)) ;
ptri->prev = ptr2 ;
ptr2->next = ptr1 ;
strepy(ptr1->string,"AND’) ;
ptr2 = (NAME *)malloc(sizect{NAME)) ;
ptr2->prev = ptrt ;
ptri->next = ptr2 ;
strepylptr2->string,”() ;
ptr2->next = adj2->item ;
while {ptr2->next != NULL)
ptr2 = ptr2->next ;
ptr1 = (NAME *)malloc(sizeof{NAME)) ;
ptr2->next = ptri ;
ptrl->prev = ptr2 ;
ptri->next = NULL ;
strepy{ptri->string,”)’) ;
ptr1 = adj2->attr_list ;
while {ptr1 != NULL)
{
ptr2 = ptr ;
ptr1 = ptri->next ;
free (ptr2} ;
}
adjt->left = adj2->left ;
adj2->left->parent = adjt ;
free (adj2) ;
continue ;
)
if ({strempladj_ptr->left->type, UNION} == 0 Il (strempladj_ptr->left->type, MINUS) == 0})
{
flg=1;
adj1 = adj_ptr ;
adj2 = adj_ptr->left ;
adj3 = (ADJ *)malloc(sizeot(ADJ)) ;
adj3->right = NULL ;
not_first = 0 ;
ptr1 = adji->item ;
while {ptr1 1= NULL)
{
it (not_first)
{
ptr2->next = (NAME *)malloc(sizeof(NAME)} ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;

else
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}

adj3->item = (NAME *)malloc(sizeof(NAME)) ;
ptr2 = adj3->item ;
ptr2->next = NULL ;
ptr2->prev = NULL ;
not_first = 1 ;
}
strepy(ptr2->string,ptri->string) ;
ptrl = ptri->next ;
}
not_first =0 ;
ptr1 = adj1->attr_list ;
while (ptr1 = NULL)

if (not_first)

{
ptr2->next = (NAME *)malloc(sizeof(NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ; :
ptr2->next = NULL ;
}
else

adj3->attr_list = (NAME *)malloc(sizeof(NAME)) ;
ptr2 = adj3->attr_list }
ptr2->next = NULL ;
ptr2->prev = NULL ;
not_first = 1 ;
}
strepy(ptr2->string,ptr1->string) ;
ptrl = ptri->next ;
}
adj3->parent = adj1 ;
adj1->right = adj3 ;
adj3->left = adj2->right ;
adj3->left->parent = adj3 ;
adj2->right = NULL ;
it {strempladj2->type,UNION} == 0}
strepyladjl1->type, UNION) ;
else
strepy(adj1->type,MINUS) ;
strepyladj2->type, SELECT) ;
adj2->item = adj1->item ;
adjl->item = NULL ;
continue |

if (strempladj_ptr->left->type,PROJECT) == 0)

{

fig=1;

adj1 = adj_ptr ;

adj2 = adj_ptr->left ;

ptr1 = adj1->item ;

ptr2 = adji->attr_list ;
adj1->item = adj2->item ;
adj1->attr_list = adj2->attr_list ;
strepy(adji->type,PROJECT) ;
adj2->item ="ptr1 ;
strepy(adj2->type, SELECT) ;
while(ptr2 = NULL)

{
ptr1 = ptr2->next ;
free (ptr2) ;
ptr2 = ptr1 ;
}
ptr1 = adj2->left->attr_list ;
not_first =0 ;
while {ptr1 I= NULL)
{
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}
}

]

if {not_first)

{

else

]

ptr2->next = (NAME *)malloc{sizeot(NAME)) ;
ptr2->next->prev = ptr2 ;

ptr2->next->next = NULL ;

ptr2 = ptr2->next ;

/* first loop */

adj2->attr_list = (NAME *)malloc(sizeof{NAME)) ;
ptr2 = adj2->attr_list ;

ptr2->prev = NULL ;

ptr2->next = NULL ;

strepy(ptr2->string,ptr1->string) ;

continue ;

if (strempladj_ptr->type,PROJECT) == 0)
{

it {strcmpladj_ptr->left->type, PROJECT) == 0)

{

)

ptr1 = adj_ptr->attr_list ;
while (ptr1 != NULL)

ptr2 = adj_ptr->left->attr_list ;

while {ptr2 I= NULL)

it {stremp(ptri->string,ptr2->string) == 0}
break ;
ptr2 = ptr2->next ;

if (ptr2 == NULL)

fig=0:
break ;

ptr1 = ptri->next ;

adj_ptr->left = adj_ptr->left->left ;

Free_Adj(adj_ptr->left->parent) ;

{
{
}
{
}
}
if {tlg)
{
}
continue ;

adj_ptr->left->parent = adj_ptr ;

if (strcmpladj_ptr->left->type, TIMES) == 0)

{

fig=1;
adj1 = adj_ptr ;

adj2 = adj_ptr->left ;

adj3 = (ADJ *)malloc(sizeot(ADJ)) ;
adj3->attr_list = NULL ;

ptr1 = adjl->attr_list ;

not_first =0 ;

while (ptr1 = NULL)

{

ptr2 = adjl->left->left->attr_list ;
while (ptr2 1= NULL)

{
it {strempl(ptr1->string,ptr2->string) == 0)
break ;
}
if (ptr2 == NULL)
{
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}

if {not_first)

{
ptr3->next = ptri ;
ptri->prev->next = ptrl->next ;
ptri->next->prev = ptri->prev ;
ptri = ptri->prev ;
ptr3->next->next = NULL ;
ptr3->next->prev = ptr3 ;
ptr3 = ptr3->next ;

else

adj3->attr_list = ptrl ;
ptri->prev->next = ptri->next ;
ptri->next->prev = ptri->prev ;
ptr1 = ptri->prev ;
ptr3 = adj3->attr_list ;
ptr3->prev = NULL ;
ptr3->next = NULL ;
not_first = 1 ;
)
}
ptr1 = ptri->next ;

it (adj3->attr_list = NULL)

else

{

fig=0;

ptrl = adj2->attr_list ;
while (ptr1 1= NULL)
{
ptr2 = ptri ;
ptr1 = ptri->next ;
free (ptr2) ;
§
adji->right = adj3 ;
adj3->parent = adjt ;
adj3->left = adj2->right ;
adj3->left->parent = adj3 ;
adj3->right = NULL ;
adj2->right = NULL ;
strepyladj2->type,PROJECT) ;
adj2->attr_list = adjl->attr_list ;
ptr1 = adj2->attr_list ;
not_first = 0 ;
while {ptr1 1= NULL)
{
if {not_first)
{
ptr2->next = (NAME *)malloc(sizeof(NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;

else
{
adj2->item = (NAME *)malloc(sizeof(NAME)) ;
ptr2 = adj2->item ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
not_first = 1 ;
}

strepy{ptr2->string,ptri->string) ;
ptr1 = ptri->next ;

}

strepy(adj3->type,PROJECT) ;

ptr1 = adj3->attr_list ;

not_first =0 ;
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while {ptr1 {= NULL)
{
if (not_tirst)
{
ptr2->next = (NAME *)malloc{sizeof(NAME)} ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;

else

adj3->item = (NAME *)malloc(sizecf(NAME)} ;
ptr2 = adj3->item ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
not_first=1;
}
strepy(ptr2->string,ptri->string) ;
ptr1 = ptri->next ;
}
strepy(adji->type, TIMES) ;
adj1->attr_list = adj1->item ;
adjl->item = NULL ;
}

continue ;
}
if (strempf{adj_ptr->left->type,UNION) == 0)
{

flg=1;
adj1 = adj_ptr ;
adj2 = adj_ptr->left ;
adj3 = (ADJ ")malloc(sizeot{ADJ)) ;
strepy(adj3->type,adji->type) ;
ptrl = adji->item ;
not_first = 0 ;
while (ptr1 1= NULL)
{
it {not_first)
{
ptr2->next = (NAME *)malloc{sizeof{NAME)) ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;

else /* first time */

adj3->item = (NAME *)malloc(sizeof(NAME)} ;
ptr2 = adj3->item ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
not_first = 1;
}
strepy(ptr2->string,ptri->string) ;
ptr1 = ptri->next ;
}
ptrl = adji->attr_list ;

not_first = 0 ;
while {ptr1 1= NULL)
{
if (not_first)
{
ptr2->next = (NAME *)malloc(sizeof(NAME)} ;
ptr2->next->prev = ptr2 ;
ptr2 = ptr2->next ;
ptr2->next = NULL ;
}

else /* first time */
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adj3->attr_fist = (NAME *)malloc(sizeof(NAME)) ;
ptr2 = adj3->attr_{ist ;
ptr2->prev = NULL ;
ptr2->next = NULL ;
not_first = 1 ;
}
strepy({ptr2->string,ptri->string) ;
ptr1 = ptri->next ;
}
adj3->right = NULL ;
adj3->left = adj2->right ;
adj3->left->parent = adj3 ;
adj3->parent = adj1 ;
ptr1 = adj2->item ;
ptr2 = adj2->attr_list ;
adj2->item = adjl1->item ;
adj2->attr_list = adj1->attr_list ;
strepy(adj2->type,PROJECT) ;
adj2->right = NULL ;
adj1->right = adj3 ;
adj1->item = ptrt ;
adji->attr_list = ptr2 ;
strepy(adjl->type,UNION) ;
continus ;
)
}

while {fig == 1) ;
if (adj_ptr->left != NULL)

RuleChk{adj_ptr->left) ;

if (adj_ptr->right = NULL)

RuleChk({adj_ptr->right} ;

return {adj_ptr) ;

}

void Free_Adj(top)

ADJ *top ;

{

NAME *ptr ;

if (top->left != NULL)

Free_Adj{top->left) ;

it {top->right 1= NULL)

Free_Adj(tbp->right) ;

if {top->item != NULL)

{

}

ptr = top->item ;
while {ptr->next != NULL)
{
ptr = ptr->next ;
free (ptr->prev) ;
}
free {ptr) ;

if {top->attr_list }= NULL)

{

)

ptr = top->attr_list ;
while (ptr->next 1= NULL)
{
ptr = ptr->next ;
free (ptr->prev) ;
}
tree (ptr) ;

free {top) ;

}

char *LexAdjlword,words)
char *word, *words ;
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while{*words == ')

words++ ;
while{(*words 1= ' ) && (*words {= 0"} && (*words !=',))
{

*word++ = *words++ |

}
*word = \0' ;
while{(*words == "' ‘} Il (*words == ","))

words++ ;
it (*words = \0)
return {words) ;
else
return (NULL) ;
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TOOL=${HOME)/progftool
OBJECT=network.o tool.o error.o
network : ${OBJECT)
cc $(CFLAGS) ${OBJECT) -0 network
network.o  : network.c $(TOOL)/def.h
cc ¢ ${CFLAGS) network.c

tool.o : $(TOOL)ftool.c ${TOOL)/det.h
cc < ${CFLAGS) ${TOOLftool.c
efror.o : $TOOL) error.c

cc -¢ $(CFLAGS) $(TOOL)/error.c

file network.c

#include °.ftool/def.h®
#include *..tool/proto.h”
main{argc,argv}

int  argc;

char  *argvll
{
char serv_host_addr{TOKEN_LEN], butfiMAXLINE] ;
int  i_sockfd, u_socktd, newsockfd, maxtdp1, cli_len, childpid,
u_serv_ten, nfound , serv_len, nread ;
fd_set readmask ;
struct sockaddr_in i_cli_addr, i_serv_addr ;
struct sockaddr_un u_cli_addr, u_serv_addr ;
struct hostent *remote_host ;

if( (i_sockfd = socket(AF_INET, SOCK_STREAM, 0)) < 0)
err_dump(Tnetwork: can't open internet socket’) ;
memset((char *} & _serv_addr, 0, sizeofli_serv_addr)) ;
i_serv_addr.sin_family = AF_INET ;
i_serv_addr.sin_addr.s_addr = htonl{{NADDR_ANY) ;
i_serv_addr.sin_port = htons{(SERV_TCP_PORT) ;

if{ bind(i_sockfd, (struct sockaddr *) &i_serv_addr, sizeof(i_serv_addr)) < 0)
err_dump('server: can't bind loca!l address");
listen (i_sockfd,5) ;

if( (u_sockfd = socket(AF_UNIX, SOCK_STREAM, 0)) < 0)
err_dump('network: can't open unix socket’) ;

memset({char *) &u_serv_addr, 0, sizeof(u_serv_addr)} ;

u_serv_addr.sun_family = AF_UNIX ;

strepy(u_serv_addr.sun_path, UNIXSTR_PATH1) ;

u_serv_len = strlen(u_serv_addr.sun_path) + sizeof(u_serv_addr.sun_family} ;

if{ bind{u_sockfd, (struct sockaddr *} &u_serv_addr, u_serv_len} < 0}
err_dump('server: can't bind local address”);
listen (u_socktd,5) ;
for ()
{
FD_ZERO {&readmask) ;
FD_SET (i_sockid, &readmask) ;
FD_SET (u_sockfd, &readmask) ;
maxtdpl = {i_sockfd < u_sockfd)? u_sockfd+1 : i_sockid+1 ;
nfound = select(maxfdp1, &readmask, (fd_set *) O, (fd_set *) 0, (struct timeval *) 0) ;
it {nfound < 0) ’
err_sys('select error’) ;
it (FD_ISSET(i_sockfd, &readmask)) /* connect from inet */
{
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cli_len = sizeof{i_cli_addr) ;
newsockfd = accept(i_sockfd, {struct sockaddr *} &i_cli_addr, &chi_len) ;
if{newsockid < 0}
err_dump('server: accept inet error”);
if{ {childpid = fork()) < 0)
err_dump(“server: fork error);
else if (childpid == 0) /* child process */ .
{
close{u_sockfd) ;
closeli_sockfd) ;
memset((char *) &u_serv_addr, 0, sizeof(u_serv_addr)) ;
u_serv_addr.sun_family = AF_UNIX ;
strepy(u_serv_addr.sun_path, UNIXSTR_PATHO) ;
u_serv_len = strlen{u_serv_addr.sun_path) + sizeot{u_serv_addr.sun_tamily) ;
it { (u_socktd = socket{AF_UNIX, SOCK_STREAM, 0)) < 0}
err_sys{"client: can't open stream socket’) ;
if (connect(u_sockfd, (struct sockaddr *) &u_serv_addr, u_serv_len} < 0)
err_sys('client: can't connect to back-end server ;
pass_data{newsockfd,u_sockfd) ;
close{u_socktd) ;
exit (0} ;
)
else
close(newsocktd) ; /* parent process */
}
if (FD_ISSET(u_sockfd, &readmask)}  /* connect from unix */
{
cli_len = sizeof{u_cli_addr) ;
newsockfd = accept{u_sockid, {struct sockaddr *} &u_cli_addr, &cli_len) ;
it {(newsockfd < 0)
err_dump{‘server: accept unix error’) ;
if { (childpid = fork()) < Q)
err_dump(“server: fork error) ;
else it {childpid == 0} /* child process */
{ y
closeli_sockfd) ;
close(u_sockid) ;
nread = readline(newsockid, buff, MAXLINE) ;
it {nread < 0)
err_sys("server: read host name error’) ;
it {nread == 0)
exit (0) ;
buftinread} = 0" ;
remote_host = gethostbyname(buff) ;
switch {remote_host->h_addrtype)
{
case AF_INET:
strepy{serv_host_addr,inet_ntoa(*(struct in_addr *} *remote_host->h_addr_list)) ;
break ;
default:
err_quit('unknown address type’) ;
break ;
}
memset{(char *} &i_serv_addr, 0, sizeof{i_serv_addr)) ;
i_serv_addr.sin_family = AF_INET ;
i_serv_addr.sin_addr.s_addr = inet_addr(serv_host_addr) ;
i_serv_addr.sin_port = htons(SERV_TCP_PORT) ;
it { (i_socktd = socket{AF_INET, SOCK_STREAM, 0)) < 0)
err_sys('client: can't open inet socket”) ;
if (connect(i_socktd, {struct sockaddr *) &_serv_addr, sizeof(i_serv_addr)) < 0)
err_sys(client: can't connect inet server) ;
pass_data (newsockfd, i_sockfd) ;
exit (0} ;

else
close{newsockfd) ; /* parent process */
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]

int pass_data( fd1, {d2)
int 1d1, 1d2;

{

int
char

maxtdp1, nfound, nread ;
buff[MAXLINE} ;

fd_set readmask ;

FD_ZERO(&readmask) ;

for (i)
{

FD_SET(id1, &readmask) ;
FD_SET({d2, &readmask) ;
maxfdpl = (fd1 > {d2)? fd1+1 : td2+1 ;
nfound = selectimaxfdp1, &readmask, (fd_set *) 0, {fd_set *) 0, {struct timeva! *} 0) ;
if (nfound < 0)
err_sys(pass_data: select error’) ;
if (FD_ISSET{fd1, &readmask)) /* data come from fd1 */
{
nread = readline(fd1, buff, MAXLINE) ;
it (nread < 0)
err_sys('pass_data: read error tfrom fd1) ;
else if (nread == 0)
break ; /* EOF */
if (writen{fd2, buff, nread) != nread)
err_sys(’pass_data: writen error to fd2") ;
)
if (FO_ISSET(fd2, &readmaskj) /* data come trom {d2 */
{
nread = readline(fd2, buff, MAXLINE) ;
it (nread < 0)
err_sys(‘pass_data; read error from fd27) ;
else if (nread == 0)
break ; /* EOF */
it (writen(fd1, buff, nread} != nread)
err_sys('pass_data: writen error to td1%) ;
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TOOL=${HOME)/prog/tool
OBJECT= mak_tab.o
LIBS= ${(ORACLE_HOME)/proflibsql.a ${ORACLE_HOME)/ociflibhli.a $(ORACLE_HOME)/ociflibhlic.a

mak_tab : ${OBJECT)

cc ${CFLAGS) -0 mak_tab $(OBJECT) $(LIBS)
mak_tab.c  : mak_tab.pc

${TOOL)/precompi mak_tab.pc .
mak_tab.o : mak_tab.c

cc -¢ $(CFLAGS) mak_tab.c

file mak_tab.pc

#include <stdio.h>

EXEC SQL BEGIN DECLARE SECTION ;
VARCHAR uid[30] ;
VARCHAR pwd[30] ;

EXEC SQL END DECLARE SECTION ;

EXEC SQL INCLUDE SQLCA ;

main {)

{
printf(\nThis program will create new table all’} ;
printf(\nEnter Oracle's USER NAME: ) ;
scanf("%s",uid.arr) ;
vid.len = strlen{uid.arr) ;
strepy{pwd.arr, getpass(’Password ") ;
pwd.len = strlen (pwd.arr) ;

EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
printf"Connect to ORACLE user: %s \n",uid.arr} ;

EXEC SQL CREATE TABLE G$THUS
(TABLE_NAME CHAR(30} NOT NULL,
HOST_NAME CHAR(30) NOT NULL,
USER_NAME CHAR(30) NOT NULL) ;

EXEC SQL CREATE UNIQUE INDEX GLO_TAB
ON G$THUS (TABLE_NAME) ;

printf(Table GSTHUS created\n’) ;

EXEC SQL CREATE TABLE G$TA$
(TABLE_NAME CHAR(30) NOT NULL,
ATTR_NAME CHAR(30) NOT NULL,
COL_NO NUMBER NOT NULL) ;

EXEC SQL CREATE UNIQUE INDEX GLO_TAB_ATT
ON G$TAS (TABLE_NAME, ATTR_NAME} ;

printf{(Table G$TAS created.\n") ;

EXEC SQL CREATE TABLE G$A$
(ATTR_NAME CHAR(30) NOT NULL,
TYPE CHAR(10) NOT NULL,
WIDTH NUMBER NOT NULL) ;

EXEC SQL CREATE UNIQUE INDEX GLO_ATT
ON G$AS (ATTR_NAME) ;

print{(Table G8A$ created.\n") ;

EXEC SQL CREATE TABLE G$C$

(CONST_NAME CHAR(30) NOT NULL,
ATTR_NAME CHAR(30) NOT NULL,
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MORE_THAN NUMBER,
MORE_EQU NUMBER,
LESS_THAN NUMBER,
LESS_EQU NUMBER) ;
EXEC SQL CREATE UNIQUE INDEX GLO_CONSTRAIN
ON G$C$ (CONST_NAME) ;
printi(Table G8C$ created.\n") ;

EXEC SQL CREATE TABLE L$THUS
(TABLE_NAME CHAR(30}) NOT NULL,
HOST_NAME CHAR(30) NOT NULL,
USER_NAME CHAR(30) NOT NULL) ;

EXEC SQL CREATE UNIQUE INDEX LOC_TAB
ON L$THUS$ (TABLE_NAME) ;

printf(Table LSTHU$ created\n") ;

EXEC SQL CREATE TABLE L$TAS
{TABLE_NAME CHAR(30} NOT NULL,
ATTR_NAME CHAR(30) NOT NULL,
COL_NO NUMBER NOT NULL) ;

EXEC SQL CREATE UNIQUE INDEX LOC_TAB_ATT
ON L$TAS (TABLE_NAME, ATTR_NAME) ;

printf{Table L$TAS created.\n") ;

EXEC SQL CREATE TABLE L$AS
(ATTR_NAME CHAR(30) NOT NULL,
TYPE CHAR(10) NOT NULL,
WIDTH NUMBER NOT NULL) ;

EXEC SQL CREATE UNIQUE INDEX LOC_ATT
ON L$AS (ATTR_NAME} ;

printt(Table L$AS created.\n") ;

EXEC SQL CREATE TABLE L$C$
(CONST_NAME CHAR(30} NOT NULL,
ATTR_NAME CHAR(30} NOT NULL,
MORE_THAN NUMBER,

MORE_EQU NUMBER,
LESS_THAN NUMBER,
LESS_EQU NUMBER);

EXEC SQL CREATE UNIQUE INDEX LOC_CONST
ON L$C$ (CONST_NAME) ;

printf(Table L$C$ created \n"} ;

EXEC SQL COMMIT WORK RELEASE ;

exit{0) ;

error:
EXEC SQL WHENEVER SQLERROR CONTINUE ;
printi("Can’t create local data dictionary table \n’) ;
printf(*%.70s \n",sqlca.sqlerrm.sglerrmc) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exit(-1) ;

file drop tab.mak
TOOL=${HOME)/prog/tool

OBJECT=drop_tab.o
LIBS= ${ORACLE_HOME)/profiibsql.a $(ORACLE_HOME)/ocifibhli.a ${ORACLE_HOME)/ociflibhlic.a

drop_tab : $(OBJECT)

cc $(CFLAGS) -o drop_tab ${OBJECT) $(LIBS)
drop_tab.c : drop_tab.pc

${TOOL)/precompi drop_tab.pc
drop_tab.o : drop_tab.c

cc ¢ $(CFLAGS) drop_tab.c
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file drop_tab.pc

#include <stdio.h>

EXEC SQL BEGIN DECLARE SECTION ;

VARCHAR uid[20] ;
VARCHAR pwd[20] ;

EXEC SQL END DECLARE SECTION ;
EXEC SQL INCLUDE SQLCA ;
main ()

{

error:

printf(\nEnter Oracle’'s USER NAME: ) ;
scanf("%s",uid.arr) ;

uid.len = strlen{uid.arr) ;

strepy(pwd.arr, getpass("Password 7)) ;
pwd.len = strlen (pwd.arr) ;

EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
printf"Connect to ORACLE user: %s \n",uid.arr) ;

EXEC SQL DROP TABLE G$THUS ;
EXEC SQL DROP TABLE G$TAS ;
EXEC SQL DROP TABLE G$AS ;
EXEC SQL DROP TABLE G$C$ ;
EXEC SQL DROP TABLE L$THUS :
EXEC SQL DROP TABLE L$TAS ;
EXEC SQL DROP TABLE L$AS ;
EXEC SQL DROP TABLE L$CS$ ;
printf(Tables droped.\n") ;

EXEC SQL COMMIT WORK RELEASE ;
exit(0) ; .

printf("%.70s \n",sqlca.sglerrm.sqlerrmc) ;
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file dic_glo.mak
TOOL=${HOME)/prog/tool

OBJECT=dic_glo.o tool.o error.o
LiBS= $S{ORACLE_HOME)/proflibsgl.a ${ORACLE_HOME)/ociflibhli.a ${ORACLE_HOME)/ociflibhlic.a

dic_glo : ${OBJECT)

cc $(CFLAGS) -o dic_glo $(OBJECT) $(LIBS)
dic_glo.c : dic_glo.pc $(TOOL)/det.h

${TOOL)/precompi dic_glo.pc

dic_glo.o : dic_glo.c

cc ¢ $ICFLAGS) dic_glo.c
tool.o : $(TOOL)tool.c  $(TOOL)/def.h

cc -¢ ${CFLAGS) $(TOOL)ool.c
error.o : $(TOOLY error.c $(TOOL)/def.h

cc ¢ $(CFLAGS) $(TOOL)/error.c

int  order, fld_cnt ;

EXEC SQL BEGIN DECLARE SECTION ;
VARCHAR  uid[20] ;
VARCHAR  pwd[20] ;
VARCHAR table_name[30) ;
VARCHAR  host_name(30] ;
VARCHAR  user_namel{30] ;
VARCHAR  attr_name[30} ;
VARCHAR  typel10] ;
int  width,nn,colno ;
VARCHAR  const_name(30) ;
float more_than, more_equ ;
short imore_than, imore_equ ;
float less_than, less_equ ;
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file dic_glo.h

TREE_PTR tree_THU{} ;

void recv_THU() ;

void insert_THU() ;

TREE_PTR tree_TA() ;

void recv_TA() ;

void insert_TA() ;

TREE_PTR tree_Al ;

void recv_Al) ;

TREE_PTR tree_CONS() ;

void recv_CONS() ;

void insert_CONS() ;

int ins_t_h_ul} ;

int ins_t_a_al} ;

file dic_glo.pc

I *
/* This program assume table of local and global data dictionary were *f
/* already exist. If table not exist, run “table_dic". */
/" Wi
#include °..ftool/det h*

#include *..tool/proto.h”

#include “dic_glo.h"



short iless_than, iless_equ ;

EXEC SQL END DECLARE SECTION ;
EXEC SQL INCLUDE SQLCA ;

main (

{

int  host_len, i, sockfd, servlen, n, tuples ;

char sendline] MAXLINE], thost_name[TOKEN_LEN] ;
char reclinel]MAXLINE+1], addri25], name[25}, alias{25] ;
struct hostent *remote_host ;

struct sockaddr_un serv_addr ;

TREE_PTR top;

int - n_amount=2;

printf(This Program will initialized your global data dictionary\n®);
printf{'Do you want continue? [y/n)");
i = getchar() ;
it 1="y' &&il="Y")
exit(0) ;
printf(\nEnter Oracle's USER NAME: 7) ;
scanf(*%s", uid.arr) ;
strupr{uid.arr) ;
uid.len = strlen{uid.arr) ;
strepy(pwd.arr, getpass("Password ) ;
pwd.len = strlen (pwd.arr) ;

EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
printf(Connect to ORACLE user: %s \n",uid.arr) ;
EXEC SQL DELETE FROM G$THUS ;

EXEC SQL DELETE FROM G$TAS ;

EXEC SQL DELETE FROM G$AS ;

EXEC SQL DELETE FROM GS$C$ ;
strepy(table_name.arr,"G$THUS') ;

table_name.len = strien{table_name.arr) ;
gethostname(host_name.arr, 30 - 1) ;
host_name.len = strien(host_name.arr) ;
ins_t_h_u() ;

ins_t_a_al) ;
strepy(table_name.arr,"L$THUS$) ;
table_name.len = strlen(table_name.arr} ;
ins_t_h_u(} ;

ins_t_a_al) ;
strepy(table_name.arr,"GSTAS") ;
table_name.len = strlen{table_name.arr) ;
ins_t_h_u{) ;

ins_t_a_al) ;
strepy(table_name.arr,"L$TASY) ;
table_name.len = strlen({table_name.arr) ;
ins_t_h_u) ;

ins_t_a_al) ;
strepyltable_name.arr,"G$AS') ;
table_name.len = strlen(table_name.arr} ;
ins_t_h_ul) ;

ins_t_a_al) ;
strepy(table_name.arr,"L$ASY) ;
table_name.len = strlen(table_name.arr) ;
ins_t_h_u() ;

ins_t_a_al) ;
strepyf{table_name.arr,"G$C$") ;
table_name.len = strlen(table_name.arr} ;
ins_t_h_u() ;

ins_t_a_al) ;
strepy(table_name.arr,"L$C$") ;
table_name.len = strien(table_name.arr) ;
ins_t_h_u{) ;

ins_t_a_al) ;
EXEC SQL DECLARE C1 CURSOR FOR
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SELECT TABLE_NAME,HOST_NAME,USER_NAME
FROM L$THUS ;
EXEC SQL OPEN C1;
for ;)
{
EXEC SQL FETCH C1 INTO :table_name,:host_name,:user_name ;
if {sqlca.sqlcode == 1403)
break ;
insert_THU( ;
}
EXEC SQL CLOSE C1 ;
EXEC SQL DECLARE C2 CURSOR FOR
SELECT TABLE_NAME ATTR_NAME,COL_NO
FROM L$TAS ;
EXEC SQL OPEN C2 ;
tor ()
{
EXEC SQL FETCH C2 INTO :table_name,:attr_name,:colno ;
if {sqlca.sqlcode == 1403)
break ;
insert_TA{) ;
}
EXEC SQL CLOSE C2 ;

EXEC SQL DECLARE C3 CURSOR FOR
SELECT ATTR_NAME,TYPEWIDTH
FROM L$AS ;

EXEC SQL OPEN C3 ;

for ()

{

EXEC SQL FETCH C3 INTO :attr_name,:type,:width ;
if {sqlca.sqlcode == 1403)
break ;
insert_A() ;
}
EXEC SQL CLOSE C3;

EXEC SQL DECLARE C4 CURSOR FOR
SELECT CONST_NAME, ATTR_NAME, MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU
FROM L$CS$ ;
EXEC SQL OPEN C4 ;
for (;))
{
EXEC SQL FETCH C4 INTO :const_name,:attr_name,:more_than :imore_than,
‘more_equ :imore_equ, :less_than :less_than,:less_equ :iless_equ) ;
it (sglca.sglcode == 1403}
break ;
insert_CONS{} ;
}
EXEC SQL CLOSE C4 ;
EXEC SQL COMMIT WORK ;
if(gethostname(thost_name,(TOKEN_LEN-1)} < 0) /* get local host name */
err_dump('gethostname error”) ;
while (remote_host = gethostent()) {= NULL)
{
it {strcmp(remote_host->h_name,"localhost’} == 0}
continue ;
it (strcmp(remote_host->h_name,lhost_name) == 0)
continue ;

/I
/* Fillin the structure "serv_addr® with the address of the server that we want to send to. */
/}

memset((char *)&serv_addr, 0, sizeot(serv_addr)) ;
serv_addr.sun_family = AF_UNIX ;

strepy(serv_addr.sun_path, UNIXSTR_PATH1) ;

servlen = strien{serv_addr.sun_path) + sizeof(serv_addr.sun_family) ;
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if{(sockfd = socket(AF_UNIX, SOCK_STREAM, 0))} < 0)
err_sys{'dic_glo: can't open stream socket?) ;

if(connect(sockfd, (struct sockaddr *)&serv_addr, servien} < 0}
err_sys("dic_glo: can't connect to network server’);

strepy(sendline,remote_host->h_name) ;

n = strlen{sendline) ;

if {writen{sockfd, sendline, n) != n).-
err_dump('dic_glo: writen error’) ;

n = send_auth{uid.arr,pwd.arr,socktd} ;

if (n ==-1)

{
printf('dic_glo: uid and pwd incorrect %) ;
exit {0) ;

}

else it (n ==-2) /* remote host don't have server */
continue ;

top = tree_THU() ;

order =0 ;

order = Walk{top,order) ;
send_query(sockid,top,n_amount) ;
n = readline{sockfd,recline, MAXLINE) ;
if (n==20)
err_quit("dic_glo: connection terminated?) ;
it (n<0)
err_dump(“dic_glo: readfine error”) ;
if {strncmplrecline,OK,3) == 0}
memcpy(&tuples,recline+3,sizeot(int)) ;
switch (tuples)
{
case 0 :
break ;
case-1:
{
printf{*%s\n" recline+3) ;
printt("Error at hostname %s\n",remote_host->h_name) ;
close(sockid) ;
EXEC SQL ROLLBACK WORK ;
continue ;
}
default :
{
strepy(sendline,CM);
streat{sendline,SEND) ;
n = strlen{sendline};
if (writen{sockfd, sendline, n) != n)
err_dump(“dic_glo: writen error”) ;
receive_data({sockfd,recline} ;
memcpy(&fld_cnt,recline+3,sizeof(int)) ;
for ;)
{ .
if (receive_data(sockfd,recling) I= 0)
break ;
recv_THU(recline+3} ;
insert_THU( ; |
}
pass_view(sockfd) ;
}
}
Free_tree{top) ;
top = tree_TA() ;
order =0 ;
order = Walk{top,order) ;
send_query(sockfd,top,n_amount) ;
n = readline(sockfd, recline, MAXLINE) ;
if (n==20)
{
printi’connection terminated\n’) ;
printf("Error at hostname %s\n",remote_host->h_name) ;
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EXEC SQL ROLLBACK WORK ;

}

else if (n < 0)
err_dump(‘readline error');

if {strncmplrecline, OK, 3) == 0)
memcpy(&tuples,recline+3,sizeof(int)) ;

else
{
printf("%s\n" recline+3} ;
printfCError at hostname %s\n",remote_host->h_name} ;
EXEC SQL ROLLBACK WORK ;
}
switch (tuples}
{
case 0:
break ;
case -1:
{

printf(*%s\n" recline+3) ;
printf("Error at hostname %s\n",remote_host->h_name) ;
close(socktd) ;
EXEC SQL ROLLBACK WORK ;
continue ;
}
default :
{
strepy{sendline,CM);
streat{sendline,SEND) ;
n = strleni{sendline);
if {writen(sockfd, sendiine, n) |= n})
err_dump(“dic_glo: writen error’} ;
receive_data(sockfd,recline) ;
memcpy(&fid_cnt,recline+3,sizeot(int)) ;
for (;;)
{
it {receive_data({sockfd, recline) != 0)
break ;
recv_TAlrecline+3} ;
insert_TA() ;
}
pass_view(sockfd) ;
}
}
Free_tree(top) ;
top = tree_Al) ;
order = 0 ;
order = Walk(top,order) ;
send_query{sockfd,top,n_amount} ;
n = readline(sockfd, recline, MAXLINE} ;
#f{n==0)
{
printf("connection terminated\n’) ;
printf("Error at hostname %s\n",remote_host->h_name} ;
EXEC SQL ROLLBACK WORK ;
}
else if (n < 0)
err_dump(Treadline error®);
if {strncmpl(recline, OK, 3) == 0)'
memcpy(&tuples,recline+3,sizeof(int}) ;

else

{
printf("%s\n" recline+3) ;
printf("Error at hostname %s\n",remote_host->h_name) ;
EXEC SQL ROLLBACK WORK ;

}

switch (tuples)
{

case 0 :
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break ;
case-1:
{
printf("%s\n" recline+3) ;
printf('Error at hostname %s\n",remote_host->h_name) ;

close{sockfd) ;
EXEC SQL. ROLLBACK WORK ;
continue ;
}
" default :

{
strepy(sendline, CM);
strcat{sendline,SEND) ;
n = strlen{sendline);
if (writen{sockfd, sendline, n) != f)
err_dump('dic_glo: writen error’} ;
receive_data(sockfd,recline} ;
for (;:)
{
it {receive_data(socktd,reciine} != 0)
break -,
recv_Alrecline+3) ;
insert_A() ;
}
pass_view(sockid) ;
}
}
Free_tree{top) ;
top = tree_CONS() ;
order = 0 ;
order = Walkf{top,order) ;
send_query(sockid,top,n_amount) ;
n = readline{sockid, recline, MAXLINE) ;
if (n==0)
{
printf'connection terminated\n®) ;
printf('Error at hostname %s\n",remote_host->h_name) ;
EXEC SQL ROLLBACK WORK ;
}
else if (n < Q)
err_dump(‘readline error’);
if {strncmplrecline, OK, 3} == 0)
memcpy(&tuples,recline+3,sizeof(int)) ;
else
{
printf(*%s\n" recline+3) ;
printt{"Error at hostname %s\n",remote_host->h_name) ;
EXEC SQL ROLLBACK WORK ;
}
switch (tuples)
{
case 0:
break ;
case -1 :
{
printf("%s\n" recline+3)} ;
printf("Error at hostname %s\n",remote_host->h_name) ;

close{socktd) ;
EXEC SQL ROLLBACK WORK ;
continue ;

}

default :

{
strepy(sendline,CM);
strcat{sendline,SEND) ;
n = strlen{sendline);
if (writen(sockid, sendline, n) != n)
err_dump(“dic_glo: writen error”) ;
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receive_data(sockfd,recline) ;
memcpy(&fld_cnt,recline+3,sizeof(int)) ;
for (;})
{
it {receive_data(sockfd,recline} != 0)
break ;
recv_CONS(recline+3) ;
insert_CONS{) ;
}
pass_view(socktd) ;
}
}
Free_tree(top) ;
EXEC SQL. COMMIT WORK ;
strepy(sendline,EXIT) ;
if {writen(sockfd, sendiine, n) = n)
err_dump(“dic_glo: writen error) ;
close(sockid) ;
}
EXEC SQL COMMIT WORK RELEASE;
exit{0) ;
error:
printf("can't initialization local data dictionary \n') ;
printf(\n%.70s \n",sqlca.sglerrm.sqlerrmc) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exiti-1) ;

}

int ins_t_h_u{)
{
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL INSERT INTO G$THUS
(TABLE_NAME, HOST_NAME, USER_NAME)
VALUES(:table_name, :host_name, :uid) ;
return (0} ;
error:
EXEC SQL WHENEVER SQLERROR CONTINUE ;
printt{"%.70s \n",sqlca.sglerrm.sqlerrmc} ;
EXEC SQL ROLLBACK WORK RELEASE ;
exit(-1) ;
}
int ins_t_a_al)
{
colno =0 ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
do
{
colno++ ;
EXEC SQL SELECT CNAME, COLTYPE, WIDTH
INTO :attr_name, :type, :width
FROM SYSCOLUMNS WHERE TNAME = :table_name AND COLNO = :colno
AND CREATOR = :uid ;
if (sqlca.sqlcode == 0} /* found */
{
EXEC SQL INSERT INTO GS$TAS
(TABLE_NAME, ATTR_NAME, COL_NO)
VALUES(:table_name, :attr_name, :colno)} ;
EXEC SQL SELECT WIDTH INTO :nn
FROM G$A$ WHERE ATTR_NAME =:attr_name ;
if{sqlca.sqlcode == 1403) /* not exist */
{
EXEC SQL INSERT INTO G$AS
(ATTR_NAME, TYPE, WIDTH)
VALUES(:attr_name, :type, :width) ;
}
}
else if (sglca.sglcode == 1403) /* not found */

233



break ;
}
while{ 1) ;
return (0) ;
error;
printf('%.70s \n®,sgica.sglerrm.sqlerrme) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exit{-1) ;
}

TREE_PTR tree_THU()
{
TREE_PTR ptr;
ptr = Make_node(PROJECT," TABLE_NAME,HOST_NAME,USER_NAME") ;
ptr->left = Make_node({LEAF,'LSTHUS) ;
return (ptr) ;

]

void recv_THU(str)
char *str;
{

int ch_ent, i;

for (i=0 ; i<fld_cnt ; i++)

{
memcpy(&ch_cnt,str,sizeot(int)) ;
str += sizeof(int) ;

switch (i)
{
case 0:
table_name.len = ch_cnt ;
memcpy({table_name.arr,str,ch_cnt) ;
break ;
case 1:
host_name.len = ch_cnt ;
memcpy(host_name.arr,str,ch_cnt) ;
break ;
case 2:

user_name.len = ch_cnt ;
memcpy(user_name.arr,str,ch_cnt) ;
break ;

}

str += ch_cnt ;
}

void insert_THU{)

{

EXEC SQL INSERT INTO G$THUS
(TABLE_NAME,HOST_NAME,USER_NAME)}
VALUES(:table_name,:host_name,:user_name) ;

return }

efror:

printi(error in insert_THU(\n");
printf(\n%.70s \n',sqica.sqlerrm.sqierrmc) ;
EXEC SQL ROLLBACK WORK ;
exit (1) ;

}

TREE_PTR tree_TA()

{
TREE_PTR ptr;

ptr = Make_node{PROJECT, TABLE_NAME ATTR_NAME,COL_NO% ;

ptr->left = Make_node(LEAF,'L$TAS) ;
return (ptr) ;
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void recv_TA(str}

char *str;

{
int ch_ent,i;
char templ40] ;

for (i=0 ; i<fld_cnt ; i++)

{
memcpy(&ch_cnt,str,sizeof(int)) ;
str += sizeof(int) ;

switch (i)
{
case 0:
table_name.len = ch_cnt ;
memcpy (table_name.arr,str.ch_cnt) ;
break ;
case 1:
attr_name.len = ch_cnt ;
memcpy (attr_name.arr,str,ch_cnt) ;
break ;
case 2:
memcpy (temp,str,ch_cnt) ;
templch_cnt]j = 0" ;
colno = atoiltemp) ;
}
str += ch_cent ;

}

void insert_TA()
{

EXEC SQL INSERT INTO G$TAS
(TABLE_NAME ATTR_NAME,COL_NO)
VALUES(:table_name, :attr_name, :colno} ;

return ; p

error:

printf{"error in insert_TA(\n");

printt{\n%.70s \n",sqlca.sqlerrm.sglerrmc) ;

EXEC SQL ROLLBACK WORK ;

exit (1) ;

}

TREE_PTR tree_A()
{
TREE_PTR ptr;
ptr = Make_node(PROJECT,”ATTR_NAME,TYPE WIDTH") ;
ptr->left = Make_node(LEAF,"L$AS") ;
return {ptr) ;

)

void recv_A(str)

char *str ;

{
int ch_ent, i ;
char templ40] ;

for {i=0 ; i<fld_cnt ; i++)

{
memcpy(&ch_cnt,str,sizeof(int)) ;
str += sizeof(int) ;

switch (i)
{
case 0:
attr_name.len = ch_cnt ;
memcpy (attr_name.arr,str,ch_cnt} ;
break ;
case 1:

type.len = ch_cnt ;
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memcpy (type.arr,str,ch_cnt) ;
break ;
case 2:
memcpy (temp,str,ch_cnt) ;
templch_cntl = \O' ;
width = atoi{temp) ;
break ;
}

str += ch_cnt ;
}

void insert_A{
{
EXEC SQL SELECT WIDTH INTO :nn

FROM G$AS

WHERE ATTR_NAME = :attr_name ;

if (sgica.sqlcode == 1403)
{

EXEC SQL INSERT INTO G$AS
{ATTR_NAME, TYPE, WIDTH)
VALUES(:attr_name, :type, :width) ;

}
retumn ;
error:
printf(error in insert_A(\n");
printf\n%.70s \n",sqlca.sqglerrm.sglerrme) ;
EXEC SQL ROLLBACK WORK ;
exit (-1) ;
)

TREE_PTR tree_CONS()
{
TREE_PTR ptr;
ptr = Make_node(PROJECT,"CONST_NAME,ATTR_NAME,MORE_THAN,MORE_EQU,LESS_THAN,LESS_EQU") ;
ptr->left = Make_node({LEAF,"L$CS") ;
return {ptr) ;
}

void recv_CONS(str)
char *str;
{
int ch_ent,i;
char  templ40] ;

for (=0 ; i<fld_cnt ; i++)

{
memepy(&ch_cnt,str,sizeof(int)) ;
str += sizeof(int) ;

switch (i)
{
case 0:
const_name.len = ch_cnt ;
memcpy (const_name.arr,str,ch_cnt} ;
break ;
case 1:
attr_name.len = ch_cnt ;
memcpy (attr_name.arr,str,ch_cnt} ;
break ;
case 2:
iflch_cnt == Q)
imore_than = -1 ; /* null val ¥/
else

{
memcpy (temp,str,ch_cnt) ;
tempich_cnt] =
imore_than = 0 ;
more_than = atof(temp) ;
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}

break ;
case 3:
if{ch_cnt == 0)
imore_equ = -1 ; /* null val */
else
{

memcpy (temp,str,ch_cnt) ;
templch_cnt] = \0';
imore_equ = 0 ;
more_equ = atof{temp) ;

}

break ;

case 4;

itlch_cnt == 0)
iless_than = -1 ; /* null val */

else

{
memcpy (temp,str,ch_cnt) ;
tempich_cnt] = \0';
iless_than = 0 ;
less_than = atof{temp) ;

}

break ;

case 5:

iflch_cnt == 0)
iless_equ = -1 ; /* null val */

else

{
memcpy {temp,str,ch_cnt) ;
temp|ch_cnt] = "0 ;
iless_equ =0 ;
less_equ = atof(temp) ;

)

break ;

}

str += ch_cnt ;
}

void insert_CONS{)
{

EXEC SQL INSERT INTO G$C$ \ e
{CONST_NAME, ATTR_NAME, MORE_THAN, MORE_EQU, LESS_THAN, LESS_EQU)
VALUES{:const_name, :attr_name, :more_than :imore_than, :more_equ :imore_equ,

:less_than :iless_than, :less_equ :iless_equ) ;

return ;

efror:
printf("error in insert_CONS({(\n");
printf(\n%.70s \n",sqlca.sglerrm.sqlerrme) ;
EXEC SQL ROLLBACK WORK ;
exit (-1) ;

}

file dic _lo ]

TOOL=$(HOME)/prog/tool
OBJECT=dic_loc.o
LIBS=.$(ORACLE_HOME)/proflibsgl.a $(ORACLE_HOME)/ociflibhii.a ${ORACLE_HOME)/ociflibhlic.a

dic_loc : $(OBJECT)

cc ${CFLAGS) -o dic_loc ${OBJECT) $(LIBS)
dic_loc.c : dic_loc.pc

$(TOOL)/precompi dic_loc.pc
dic_loc.o : dic_loc.c

cc -¢ $(CFLAGS) dic_loc.c
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/* This program insert data in local data dictionary */
#include <stdio.h>

EXEC SQL BEGIN DECLARE SECTION ;
VARCHAR uid{20] ;
VARCHAR pwd[20] ;
VARCHAR table_name{30] ;
VARCHAR host_name(30] ;
VARCHAR user_name(30) ;
VARCHAR attr_namel30] ;
VARCHAR temp{30] ;
VARCHAR coltype[10] ;

int  colno ;
int  width ;
int  n;

EXEC SQL END DECLARE SECTION ;
EXEC SQL INCLUDE SQLCA ;

main ()

{
printfC\nEnter Oracle's USER NAME: *) ;
scanf(’%s",uid.arr} ;
uid.len = strlen{uid.arr) ;
strepy(pwd.arr, getpass("Password ")) ;
pwd.len = strlen (pwd.arr) ;

EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
printffConnect to ORACLE user: %s \n"uid.arr) ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
printiCinsert table NAME and OWNERW} ;
printf(Cor EXIT, at ‘TABLE NAME' promt, to stop program\n’) ;
do
{
printf(TABLE NAME . °) ;
scanf(*%s" table_name.arr} ;
strupr(table_name.arr) ;
table_name.len = strien(table_name.arr) ;
it (strempitable_name.arr,"EXIT) == 0}
break ;
printf(TABLE OWNER : 7) ;
scanf("%s",user_name.arr) ;
strupr{user_name.arr} ;
user_name.len = strlen{user_name.arr) ;
it (already_table())
{
printf(‘table \'%s\" already in local data dictionary\n"table_name.arr) ;
continue ;
}
it {lexist_table()
{
printf(‘table \'"%s\" does not exist in system\n",table_name.arr) ;
continue ;
}
ins__t_h_u} ;

ins_I_t_a_l_al) ;
printf(’data added to local data dictionary\n’) ;
EXEC SQL COMMIT WORK ;

}

while(1) ;

EXEC SQL COMMIT WORK RELEASE ;

exit(0) ;

error:
printf("%.70s \n",sglca.sglerrm.sglerrme} ;
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EXEC SQL ROLLBACK WORK RELEASE ;
exit(-1) ;
}

int already_table()
{
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL SELECT HOST_NAME INTO :host_name FROM L$THU$
WHERE TABLE_NAME = :tabls_name ;
if (sqlca.sqlcode == 1403 )
return (0} ; .
if (sqlca.sqlcode == 0) /* already exist */
return (1) ;
efror;
printf(*%.70s \n*,sqlca.sqlerrm.sglerrmc) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exitl-1) ;
)

int exist_table()
{
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL SELECT GRANTOR INTO :temp FROM SYSTABAUTH
WHERE TNAME = :table_name AND CREATOR = :user_name ;
if {sglca.sqlcode == Q)
return (1) ;
if {sqlca.sqlcode == 1403 )
return (0) ;
efror:
printf("%.70s \n",sqlca.sglerrm.sqlerrmc) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exit(-1) ;
}

int ins_I_t_h_ul)
{
gethostname(host_name.arr, 30- 1) ;
host_name.len = strienthost_name.arr) ;
EXEC SQL WHENEVER SQLERROR GOTO error ;
EXEC SQL INSERT INTO L$THUS
(TABLE_NAME, HOST_NAME, USER_NAME)
VALUES(:table_name, :host_name, :user_name) ;
return {0) ;
error:
printf{’%.70s \n",sglca.sqlerrm.sglerrmc) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exiti-1) ;
}

int ins_I_t_a_l_al)
{
colno =0
EXEC SQL WHENEVER SQLERROR GOTO error ;
do
{

colno++ ;
EXEC SQL SELECT CNAME, COLTYPE, WIDTH
INTO :attr_name, :coltype, :width
FROM SYSCOLUMNS WHERE TNAME = :table_name AND COLNO = :colno
AND CREATOR = :user_name ;
if {sqlca.sqlcode == 0} /* found */
{
EXEC SQL INSERT INTO L$TAS
(TABLE_NAME, ATTR_NAME, COL_NO)
VALUES(:table_name, :attr_name, :colno) ;
EXEC SQL SELECT WIDTH INTO :n
FROM L$A$ WHERE ATTR_NAME =:attr_name ;
if(sqlca.sqlcode == 1403) /* not exist */ -
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EXEC SQL INSERT INTO L$AS
(ATTR_NAME, TYPE, WIDTH)
VALUES(:attr_name, :coltype, :width) ;

}
}

else if {sqlca.sglcode == 1403) /* not found */
break ;
}
while(1) ;
return (0) ;

error:
printf('%.70s \n",sqlca.sqlerrm.sglerrma) ;
EXEC SQL ROLLBACK WORK RELEASE ;
exit(-1) ;

}

void strupr(str)
char *str;
{
while (*str 1= \0')
{
*str = toupper (*str) ;
str++ ;
}

return ;
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file constr.mak-

OBJECT=constr.o constryy.o constrix.o cons_ora.o
LIBS=${ORACLE_HOME}/proflibsql.a ${ORACLE_HOME)/ociflibhli.a $(ORACLE_HOME)/ociflibhlic.a
TOOL=${HOME)/prog/tool

constr : ${OBJECT) :
cc $(CFLAGS) -0 constr ${OBJECT) $(LIBS)
cons_ora.o :cons_ora.c
cc -¢ $(CFLAGS) cons_ora.c
constr.o :constr.c constr.h
cc -¢ ${CFLAGS}) constr.c
constryy.o :constryy.c
cc ¢ ${CFLAGS) constryy.c
constrix.o :constrix.c constryy.h

cc -¢ ${CFLAGS) constrix.c
constryy.c constryy.h :constryy.y $(TOOL)/def.h constr.h
. yacc -d constryy.y
mv y.tab.c constryy.c
mv y.tab.h constryy.h

constrix.c :constrix.l constryy.h

lex constrix.}

mv lex.yy.c constrix.c
cons_ora.c :cons_ora.pc ${TOOL)/def.h constryy.h

${TOOL)/precompi cons_ora.pc

file constr.h

int yylex(} ;

int yyparse() ;

int yylook() ;

int yywrapl() ;

int login_oral) ;

int logout_oral} ;
int del_constrl) ;
int ins_constr() ;
void ins_op{) ;
double atof() ;

file constr.c

#include <stdio.h>
#include . “constr.h®

int error_ind=0 ;

main{)
{
int parse_flg=1;
char user{20], passwd[20] ;

printf(\nThis program used to insert or delete local constrain\n’) ;
printf(\nEnter Oracle’'s USER NAME: 7 ;
scanf("%s",user) ;
strepy{passwd, getpass({*Password ")) ;
iflogin_orafuser passwd) != 0)
exiti-1) ;
while (parse_flg != 0}
{
printf("\nCONSTRAIN: 9 ;
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parse_flg = yyparse{) ;
}
{logout_ora() == 0)? exit{0) : exit(-1) ;

file constryy.h
# define CREATE 257
# define DELETE 258
# define CONSTR 259
# define ON 260
# define ATTR 261
# define WHERE 262
# define AND 263
# define OR 264
# define CONSTA 265
# define MORE_EQU 266
# define MORE 267
# define LESS_EQU 268
# define LESS 269
# detine EQU 270
# define NOTEQU 2N
# define IDENT 272
# detine EX 273
# define SEMI 274
file constryy.y
%{
#include <stdio.h>
#include *..tool/det.h*
#include “constr.h”
extern char yytextl] ;
char constr_name[TOKEN_LEN] ;
char fst_attr{TOKEN_LEN]), sec_attf[TOKEN_LEN], thd_attr[TOKEN_LEN] ;
int opt1, opt2 ;
float vall, val2 ;
int thd_tlg ; /* set when found third attr_name */
int or_flg ;
extern error_ind ;
%}
Y%token CREATE
%token DELETE
Y%token CONSTR
Y%token ON
Ytoken ATIR
%token WHERE
Y%token AND
%token OR
%token CONSTA
%token MORE_EQU
%token MORE
%token LESS_EQU
Yotoken LESS
Y%token EQU
%token NOTEQU
%token IDENT
Y%token EX
%token SEMI
Y%start program
% %
program /* empty */

:create

{

ins_constr (constr_name,fst_attr,sec_attr,thd_attr,opt1,vall,opt2,val2) ;
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return (1) ;

}
Idelete
{
del_constr {constr_namej ;
return (1) ;
}
IEX SEMI
{
return{0} ;
}
lerror
{
throw_to_semi( ;
yyerrok ;
yyclearin ;
return (1) ;
}
create :sentence predicate SEMI
sentence :CREATE
{
opt2 =0
thd_flg=0;
orflg=0;
)
CONSTR IDENT
{
strepy(constr_name,yytext) ;
} .
ON ATTR IDENT
{
strepy(fst_attr,yytext) ;
}
WHERE
predicate :compare
Icompare conjunction
{
thd flg=1;
)
compare
conjunction :AND
{
it {or_flg)
{
yyerrorlyytext) ;
throw_to_semif} ;
yyerrok ;
yyclearin ;
return (-1) ;
}
)
IOR
{
it {lor_tlg)
{
yyerror(yytext) ;
throw_to_semil} ;
yyerrok ;
yyclearin ;
return (1) ;
}
}
compare  * :IDENT
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}

if {thd_flg == 1)

else

strepy(thd_attr,yytext) ;

strepy(sec_attr,yytext) ;

operation CONSTA

{

}

operation

{

IMORE

}
ILESS_EQU

{

ILESS

IEQU

}
INOTEQU

{

it (thd_flg == 1)

{

:MORE_EQU

val2 = atoflyytext} ;

vall = atoflyytext) ;

if {thd_flg == 1)

else

{

opt2 = MORE_EQU ;

optl = MORE_EQU ;
opt2=0;

if (thd_flg == 1)

else

{ -

opt2 = MORE ;

opt1 = MORE ;
opt2 =0;

if (thd_flg == 1)

else

{

opt2 = LESS_EQU ;

orflg=1;
optl = LESS_EQU ;
opt2 =0;

it (thd_tlg == 1)

else

{

opt2 = LESS ;

orflg=1;
optl = LESS ;
opt2 =0;

opt2 =0 ;
optl = EQU ;

opt2=0;
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optl = NOTEQU ;

}
delete :DELETE CONSTR IDENT
{
strepy(constr_name,yytext) ;
}
SEMI
%%
throw_to_semif)
{
yylex(} ;
}
yyerror{str}
char *str;
{
printf(\nThere is a syntax error on \'%s\™ yytext) ;
error_ind = 1;
}
file constrix.l
%{
#include <stdio.h>
#include <ctype.h>
#include “constryy.h”
%)
R [\+]2{0-8]+\[0-9]*
1 \+2[0-9]+
NAME [a-zA-Zl[a-zA-Z0-9_i\$}*
%%
] . ;
[CcllRr](Ee)lAaliTt]{Ee) return (CREATE) ;
[Dd][EeliLI)[Eel(TtI[Ee] return (DELETE) ;
[CcllOoJiNn){Ss](TtI[Rr[AalllilINn][Tt] return (CONSTR) ;
[Ool[Nn} return (ON) ;
[Aa)TH]Tt][Rr]lNBbIUu)(TtI(Ee] return (ATTR) ;
IWwI]lBh]IEe](RrliEel] return (WHERE}) ;
[AalINn]IDd] return (AND) ;
[OolIRr} return (OR) ;
[EelIXx]UTt] return (EX) ;
{R} return (CONSTA} ;
4] return (CONSTA)} ;
{NAME} { /*constr. or attr. name*/
struprlyytext) ;
return (IDENT) ;
. }
o= return (MORE_EQU) :
> return (MORE) ;
\<= return (LESS_EQU) ;
< return (LESS) ;
= return (EQU) ;
W= return (NOTEQU) ;
R return (SEMI) ;
%%
yywrap {)
{
return (1) ;

)
void strupr(str)
char *str;
{
while {*str = "\0')
{
*str = toupper (*str) ;
str++ ;
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file cons_ora.pc

#include <stdio.h>
#include *..ftool/def.h*
#include “constryy.h”

EXEC SQL BEGIN DECLARE SECTION ;
VARCHAR  uid[20] ;
VARCHAR  pwd(20] ;
VARCHAR const_name[30} ;
VARCHAR  att_name|30] ;
float more_than, more_equ, less_than, less_equ ;
short more_thani, more_equi, less_thani, less_equi ;
EXEC SQL END DECLARE SECTION ;
EXEC SQL INCLUDE SQLCA,

int login_oraluser,passwd)

char user{20], passwd|[20] ;

{
strepy(uid.arr,user) ;
uid.len = strlen{user) ;
strepy{pwd.arr,passwd) ;
pwd.len = strlen(passwd) ;
EXEC SQL WHENEVER SQLERROR GQOTO login_error ;
EXEC SQL CONNECT :uid IDENTIFIED BY :pwd ;
printf{"Connected to ORACLE user: %s\n",uid.arr) ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
return{0) ;

login_error:
printf\n%.70s",sqlca.sqlerrm.sglerrme) ;
printfCWCANNOT LOGIN TO ORACLE? ;.
printf (\nCHECK YOUR USER NAME AND PASSWORD AGAIN\Y) ;
EXEC SQL ROLLBACK WORK RELEASE ;
return(-1) ;

}

int logout_oral)

( .
EXEC SQL WHENEVER SQLERROR GOTO logout_error ;
EXEC SQL COMMIT WORK RELEASE ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
return{0} ;

logout_error:
printf(\n %.70s \n",sqlca.sqlerrm.salerrme) ;
EXEC SQL ROLLBACK WORK RELEASE ;
return(-1) ;

}

int ins_constr(constr_name,fst_name,sec_name,thd_name,opt1,vall,opt2,val2)
char constr_name[TOKEN_LEN] ;

char  fst_name[TOKEN_LEN}, sec_name{TOKEN_LEN], thd_name[TOKEN_LEN] ;
int  optl, opt2 ;

float vall, val2 ;

{ .
strepy{att_name.arr,fst_name) ;

att_name.len = strlen{fst_name) ;
strepy{const_name.arr,constr_name) ;

const_name.len = strlen{constr_name) ;

EXEC SQL WHENEVER SQLERROR GOTO ins_error ;
if {stremplfst_name,sec_name) != 0} .

{



printf{(\nATTRIBUTE NAMESs in query are not identify\n") ;

return{-1) ;
}
{
if {{vall > val2 ) Il (opt2 == EQU) Il {opt2 == NOTEQU]} I (stremp(sec_name,thd_name} != 0})
{
printf(\ninvalit predicate\n’) ; ’
returni-1) ;
}
switch (opt1)
{
case MORE :
if ({{opt2 == LESS) && !{opt2 == LESS_EQU))
{

printf(\ninvalit predicate\n’) ;
return{-1) ;
}
more_than = vall ;
more_thani = 0 ;
switch (opt2)
{
case LESS :
less_than = val2 ;
less_thani = 0 ;
more_equi = less_equi = -1 ;
ins_op() ;
break ;
case LESS_EQU :
less_equ = val2 ;
less_equi=0;
more_equi = less_thani = -1 ;
ins_op(} ;
break ;
}
break ;
case MORE_EQU :
it {({opt2 == LESS) && !(opt2 == LESS_EQU))
{
printf(\ninvalit predicate\n’) ;
return{-1} ;
}
more_equ = vall ;.
more_equi = 0 ;
switch {(opt2)
{
case LESS :
less_than = val2 ;
less_thani = 0 ;
more_thani = less_equi = -1 ;
ins_opl) ;
break ;
case LESS_EQU :
less_equ = val2 ;
less_equi=0;
more_thani = less_thani = -1 ;
ins_op() ;
break ;
}
break ;
case LESS :
it ({{opt2 == MORE) && !(opt2 == MORE_EQU))
{
printf(\nlnvalit predicate\n’) ;
return(-1} ;
}
less_than = vall ;
less_thani = 0 ;
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switch (opt2)
{
case MORE :
more_than = val2 ;
more_thani = 0 ;
more_equi = less_equi = -1 ;
ins_op0 ;
break ;
case MORE_EQU :
more_equ = val2 ;
more_equi =0 ;
more_thani = less_equi = -1 ;
ins_op() ;
break ;
}
break ;
case LESS_EQU :
if {{{opt2 == MORE) && liopt2 ==-MORE_EQU}))
{
printf(\ninvalit predicate\n”) ;
return(-1) ;
}
less_equ = vall ;
less_equi=0;
switch {opt2)
{
case MORE :
+ more_than = val2 ;
more_thani = 0 ;
more_equi = less_thani = -1 ;
ins_opl() ;
break ;
case MORE_EQU :
more_equ = val2 ;
more_equi = 0 ;
more_thani = less_thani = -1 ;

ins_op{) ;
break ;
}
break ;
- )
}
else
switch (opt1)
{
case MORE :

more_than = vall ;
more_thani = 0 ;
more_equi = less_thani = less_equi = -1 ;
ins_opl) ;
break ;
case MORE_EQU :
more_equ = vall ;
more_equi = 0 ;
more_thani = less_thani = less_equi = -1 ;
ins_op() ;
break ;
case LESS :
less_than = vall ;
less_thani = 0 ;
more_equi = more_thani = less_equi = -1 ;
ins_opl} ;
break ;
case LESS_EQU :
less_equ = vall ;
less_equi =0 ;
more_equi = more_thani = Iess_tbani =-1;
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ins_op(} ;
break ;
case EQU :
more_equ = less_equ = vall ;
more_equi = less_equi = 0 ;
more_thani = less_thani = -1 ;
ins_opl) ;
break ;
case NOTEQU :
more_than = less_than = vall ;
more_thani = less_thani = 0 ;
more_equi = less_equi = -1 ;
ins_op() ;
break ;
)

}

EXEC SQL WHENEVER SQLERROR CONTINUE ;

return (0} ;

ins_error:

printt(\n %.70s \n",sglca.sqlerrm.sglerrme) ;

EXEC SQl. ROLLBACK WORK ;

return(-1) ;

}

void ins_op({)
{

EXEC SQL INSERT INTO L$C$
{const_name,attr_name,more_than,more_equ,less_than,less_equ)
VALUES(:const_name, :att_name, :more_than :more_thani,
‘more_equ :more_equi, :less_than :less_thani, :less_equ :less_equi} ;

EXEC SQL COMMIT WORK ;

printf(Constrain %s inserted\n®,const_name.arr) ;

)

int del_constr(name)
char  name[TOKEN_LEN};
{
strepy(const_name.arr,name) ;
const_name.len = strlen(name} ;
EXEC SQL WHENEVER SQLERROR GOTO del_error ;
EXEC SQL SELECT ATTR_NAME INTO :att_name FROM L$C$
WHERE CONST_NAME = :const_name ;
it {sqlca.sqlcode == 1403 )
{
printf(\nConstrain \'%s\' not found\n",name) ;
return (-1) ;
)
EXEC SQL DELETE FROM L$C$ WHERE CONST_NAME = :const_name ;
EXEC SQL COMMIT WORK ;
EXEC SQL WHENEVER SQLERROR CONTINUE ;
printf(\nconstrain %s deleted\n®,name) ;
return{0) ;

del_error:
printf(\n %.70s \n",sqlca.sglerrm.sglerrmc} ;
EXEC SQL ROLLBACK WORK ;

return(-1) ;
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file def.h
/'
* Definitions for UNIX domain stream and datagram client/server programs.
*
!
#linclude <errmo.h>
#include <string.h>
#include <sysftime.h>
#include <memory.h>
#include <math.h>
#linclude <fentl.h>
#include <stdio.h>
#include <string.h>
#include <sys/types.h>
#include <sys/socket.h>
#include <sys/un.h>
#ifdef KMITL30
#detine UNIXSTR_PATHO  fu3frsch/chck/s.unixstrO  /* what ever with in machine that want
connect to back-end */
#detine UNIXSTR_PATH1  fu3frsch/chck/s.unixstrl  /* what ever with in machine that want
connect to net-interface */
#endif
#itdef KMITLS
#define UNIXSTR_PATHO  /u3/grad/chck/s.unixstrO  /* what ever with in machine that want
connect to back-end */
#define UNIXSTR_PATH1  /u3/grad/chck/s.unixstr1  /* what ever with in machine that want
connect to net-interface */
#endit
#detine UNIXDG_TMP ftmp/dg 00000
#define SERV_TCP_PORT 6000
#include <netinetfin.h>
#include <arpafinet.h>
#include <netdb.h>
/* S/
I Constant Definition for All Routines */
I */
#define TRUE 1 /* true value */
#define FALSE 0 /* talse value */
#define AGB_LEN 200 /* max length of algebra query input */
#define LINE_LLEN 80 /* max character for one line */
#define MAX_TOKEN 100 /* max number of token in a query */
#define MAX_STR 200 /* length of public string use in convert process */
#define TOKEN_LEN 30 /* max length of a seperate word from query */
#define MAXOP 6 /* six operator in infix-expr */
#define MAXCOMP 6 /* six compare operator in select-pred */
#detine BLANK .- /* blank character */
#define SIGN "+ /* sign of numberic */
#define OPERATOR “i<>=A" /* composits of operators */
#define DELIMITER ".000'." /* delimiter for seperating tokens */
#define DIGITS *0123456789.° /* numeric character */
#define LETTERS  “abcdefghijkimnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ_#$"
#define NUM_VIEW 15 /* number of view */
#define MAXLINE 512 /* determine number of char. in each send or recv. */
/" *
I* define protocall *
/' I/
#define EN  "$00° /* end of send */
#define Qu "so1* /* query */
#define DA "$02° /* data */
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#define
#define
#define
#define
#define
#define
#define

OK "$03° /* ok receive */

ER  “$o4 /* error */

Us  "$05" /* user id */

PW  "$06 /* password */

CM  "sor /* command */

EXIT "$08° /* send when finish */
VIEW "$09" /* ind. view desc. data */

typedef struct node {

struct node *left ; /* addr. of left node */

struct node ‘*right ; /* addr. of right node */
char order ;/* order of node in tree */
char typeld] ; /* present operation */
char item{AGB_LEN] ;

} TREE_NODE, *TREE_PTR ;

typedef struct name {

struct name "prev ;
struct name *next ;
char  string(30] ;

} NAME ;

typedef struct adj {

struct adj *parent ;
struct adj “*left ;
struct adj *right ;
NAME *item ;
char typeld] ;
NAME *attr_list ;

typedef struct {

} ADJ ;

char current;

char feft;

char right;

char typeld);

char item{AGB_LEN];
} TREE_LINK;

typedef struct {

char  view_name[30] ;
char  new_attr[30] ;
char  old_tabl30] ;
char  old_attr[30] ;

int  order ;
Ydesc_view ;
" */
/* operation Wi
r” Wi
#idefine LEAF “#00"
#define UNION 401" /*
#define MINUS #02° /¢
#define INTERSECT "#03" /* also use follow command */
#define TIMES “#o4™ [/t
#define JOIN “#05* /¢
#define DIVIDEBY  “#06~ /*
#detine SELECT “#07"
#define PROJECT  “#08*
I Wi
” code follow command */
" Wi
#define SEND "@o0”

*/
*!
*

° .
Wi
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file proto.h

/* in file tool.c */

int readn();

int writen();

int readline();

void Free_treef) ;
void Free_node() ;
TREE_PTR Tree_alloc() ;
TREE_PTR Make_node{} ;
unsigned char Walk() ;

void send_query() ;
void send_tree() ;
int receive_data() ;
void itoal) ;

void reverse() ;

int send_auth() ;
TREE_PTR receive_query() ;
TREE_LINK *Make_tree() ;
void Lex__Attr() ; /* convert tab__attr to attr */
void strPbnk() ;
void pass_view() ;
void strupr() ;

char *LexWord) ;
char *LexSelf) ;

/* in tile error.c */

void err_quit();

void err_sysf{};

void err_ret();

void err_dump(};

void my_perror();

char *sys_err_str();

char *host_err_sti(); A
file tool.c

#itndet TOOL

#define TOOL

#include “det.h"

#include “proto.h”

/'

* Read "n" bytes from a descriptor.
* Use in place of read{) when {d is a stream socket.
*

int  readn(td, ptr, nbytes)
register int  {d;

register char *ptr;

register int  nbytes;

{

int nleft, nread;

nleft = nbytes;

while{nleft > 0)

{
nread = read(fd, ptr, nleft);
if( nread < 0)

return(nread);
else if(nread == Q)
break;

nleft -= nread;
ptr  += nread;
}

returni{nbytes - nleft); 4
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/I
* Wiite "n" bytes to a descriptor.
* Use in place of write) when fd is a stream socket.
*

int writen( fd, ptr, nbytes)
register int fd;
register char *ptr;
register int  nbytes;
{
int  nleft, nwritten;
char  buff{5],blank ;
int ni;

blank ="' *;
itoa(nbytes,buff) ;
n = strlen(buff) ;
for (i=0;i<4;i++)
{
ifli<n)
write(fd, &buft(il, 1} ;
else
write(fd,&blank,1) ;
b
nleft = nbytes ;
while(nleft > 0)
{
nwritten = write(fd, ptr, nleft);
if (nwritten <= 0)
return{nwritten);
nleft -= nwritten;
ptr  += nwritten;
) .
return{nbytes - nleft);

}
/’

* Read a line from a descriptor. Read the line one byte at a time,
* looking for the newline. We store the newline in the buffer,

* then follow it with a null { the same sa {gets(3)).

* We return the number of characters up to, but not including,

* the null {the same as strlen(3)).

*

int readline(fd, ptr, maxlen)
register int  fd;
register char *ptr;
register int  maxlen;
{
int  n,rc, total ;
char ¢;
char  butff[5) ;

n = readn(fd,buff,4) ;
it (n1=4)
{ .
it (n == 0)
return(0) ;
else it (n < 0)
return{-1) ;
}
bufi[5] = \O' ;
total = atoi(buff) ;
forln = 1; n < maxien; n+4)
{
it{ {rc = readifd, &c, 1)) == 1)
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*ptr++ = ¢ ;
if (n == total)
break;
b
else if {rc == 0)
{
it (n==1) /* EOF, no data read */
return (0);
else
break; /* EOF, some data was read */
}
else
return (-1); [* error */
}
*ptr = 0;
return (n);

]

/’
* use to free ALL node of tree
* input: pointer of top of the tree. If input = NULL ignor {don't do anything)
*/
void Free_tree(top_tree}
TREE_PTR top_tree ;
{
if{top_tree != NULL)
{
if(top_tree->left 1= NULL)
Free_tree(top_tree->left) ;
it(top_tree->right = NULL)
Free_tree{top_tree->right) ;
Free_nodeltop_tree) ;

)

void Free_node(node_ptr)
TREE_PTR node_ptr ;
{

freelnode_ptr) ;

}

TREE_PTR Tree_alloc()
{

return{ (TREE_PTR) malloc(sizeof(TREE_NODE)) ) ;
}

TREE_PTR Make_nodeltype, data)
char typeld};
char datalAGB_LEN] ;
{
TREE_PTR p ;
p = Tree_alloc(} ;
p->left = NULL ;
p->right = NULL ;
strepy(p->type,type) ;
if(strcmp(data,NULL) == 0)
strepy{p->item,” 7) ;
else
strepy{p->item,data) ;
return(p) ;

)

int Walk(ptr,init_order)
TREE_PTR ptr;

int init_order;

{

ptr->order = (char)++init_order;
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}

if {ptr->left 1= NULL)
init_order = Walk (ptr->left,init_order);
if {ptr->right 1= NULL)

init_order = Walk (ptr->right,init_order);

return(init_order);

void send_query(sockfd,ptr,n_amount)
int sockid;

TREE_PTR ptr;

int n_amount;

{

}

char linel]MAXLINE},s[3};
int n;

strepy(line,QU);

itoaln_amount,s);

streat(line,s);

n = strien(line);

if(writen({sockfd, line, n} != n}
err_dump('send_query: writen error’) ;

send_tree(sockfd, ptr);

strepylline EN);

n = strlen(line);

if(writen{sockfd, line, n) != n)
err_dump('send_query: writen error’) ;

void send_tree(socktd,ptr)
int socktd;
TREE_PTR ptr;

{

]

TREE_LINK data;
int n;
char *Hlink ;

Hlink = malloc(sizeof(TREE_LINK)+ 3} ;
data.current = ptr->order;
it(ptr->left 1= NULL)

data.left = ptr->left->order;
else y

data.left = (char) O;
if(ptr->right 1= NULL)

data.right = ptr->right->order;
else

data.right = (char) O;
strepy{data.type,ptr->type);
strepy(data.item, ptr->item);
memcpy(Hiink,DA,3) ;
n = sizeof(data);
memcpy(Hlink+3,&data,n) ;
n+=3;
it {writen{sockfd,Hlink,n) I=n)

err_sys('send_query: writen error on socket”);

free (Hlink) ;

it (ptr->left 1= NULL)
send_tree(socktd,ptr->left) ;

it (ptr->right 1= NULL)
send_tree(sockid,ptr->right);

return;

int *receive_data({sockid,line)
int sockid;
char *line ;

{

int n;

strepyfline, OK);

[ ) vd =4



n = strlen(line);
iffwriten(sockfd, fine, n) != n) .
err_dump(receive_data: writen error’) ;
n = readline{sockfd, fine, MAXLINE);
if{n==0)
err_quit(receive_data: connection terminated”);
if(n <0}
err_sys(receive_data: read error on socket;
lineln} = \0";
if{strncmplline,DA,3} == 0)
return(0);
else if{strncmp(line, VIEW,3) == 0)
return(1);
else if(strncmplline,ER,3) == 0}
return{-1);
else
err_quit(receive_data: protocol error?;

}

void pass_view(sockfd)

int sockid ;

{
char sendline] MAXLINE], reclinel]MAXLINE+1] ;
intm, n;

strepy(sendline,0K) ;
n = strlen{sendline) ;

do
{
it (writen{socktd,sendline,n) != n)
err_dump(Tpass_view: writen error ) ;
m = readline(sockfd, recline, MAXLINE});
if {m ==0)
err_quit(’pass_view: connection terminated");
it (m <0)
err_sys{’receive_data: read error on socket’);
it {strncmplrecline, VIEW,3} == 0)
continue ;
else if {strncmplrecline,EN,3) == 0)
{
it {writen{sockfd,sendline,n) != n}
err_dump("pass_view: writen error %) ;
break ;
}
else
err_quit{"pass_view: protocal error’) ;
while(1) ;
)
/* convert n to characters in s */
void itoaln, s)
int n;
char sf];
{
int i, sign;

if {(sign = n) < 0) /* record sign */
n=-n;

i=0;

dof /* generate digits in reverse order */
slit++] =n % 10 + ‘0

Iwhilelln /= 10) > 0);

if(sign < 0)
sli++) = *';

sfil = "0,

reverse(s);
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/* reverse string s in place */
void reverse(s)

char sf};

{

intc,ij

for{i =0, = strlen{s}-1; i <j; i++, |-)
{

¢ = slil;

sli] = slil;

sfjl = ¢;

}

/* send authority */

int send_auth(uid,pwd,sockfd)

char *uid, *pwd ;

int sockid ;

{
char sendline] MAXLINE], reclinelMAXLINE+1] ;
int n;

strepy(sendline,US) ;

strcat(sendline,uid) ;

n = strlen{sendiine) ;

if(writen(sockfd, sendline, n} != n)
err_dump(writen error”) ;

strepy(sendiine,PW) ;

strcat{sendline,pwd) ;

n = strlen{sendiine) ;

iftwriten(sockfd, sendline, n) i= n)
err_dump(‘writen error’) ;

n = readline{sockfd, recline, MAXLINE} ;

if (n==20)

{
strepy("send_auth: connection terminated”) ;
return (-2) ;

)

else if (n < 0)

err_dump(’send_auth: readline error®);
it (strncmpl(recline, OK, 3) == 0}

return (1) ;
else
{
printf(*%s\n" recline+3) ;
return {-1) ;
}
}
/* receive query then make tree. If success return TREE_PTR */
/* else return NULL *
/* :sockfd = socket descriptor Wi
/* :number = number of query nodes *

TREE_PTR receive_query(sockfd,number)
int sockfd, number ;
{
inti,n;
char reclinef MAXLINE+1] ;
TREE_LINK *start, *cur_ptr ;
TREE_PTR top ;

if{(start = (TREE_LINK *)malloc(number*(sizeof(TREE_LINK}))) == NULL)
err_dump(Treceive_query: malloc error”) ;

cur_ptr = start ;
for (i=0;i<number;i++)
{

n = readline(sockfd, recline, MAXLINE) ;
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}

n = readline{sockfd, recline, MAXLINE] ;

if (n==0)
{
printf(receive_query: connection terminated’) ;
exit(-1) ;
}
elseif (n < 0)
err_dump(receive: readline error’);
recline[n} = \0";
if {strncmplrecline, DA, 3} == 0}
{
cur_ptr->current = recline[3] ;
cur_ptr->left = recline[4] ;
cur_ptr->right = recline[5} ;
strepylcur_ptr->type,recline+6) ;
strepy(cur_ptr->item,recline+10) ;
cur_ptr++ ;
}
else
{
err_dump(‘receive_gquery:protocal error’);
exit(-1);
}
}
n = readline{sockfd, recline, MAXLINE) ;
if (n==0)
{
print{receive_query: connection terminated’) ;
exit(-1) ;
}
elseif (n < 0)

err_dump(receive_query: readline error’);
recline(n) = "\0';
it {(strncmplreciine, EN, 3} 1= 0)
{
free(start} ;
return(NULL} ;
)
top = Tree_alloc() ;
Make_tree(top,start) ;
free(start) ;
return{top) ;

TREE_LINK *Make_treel(top, start)
TREE_PTR top;
TREE_LINK *start;

{

strepy{top->item,start->item);
strepy(top->type, start->type);
top->order = start->current;
it (start->left 1= (char)0)
top->left = Tree_alloc() ;
else
top->left = NULL ;
if (start->right != (char)0)
top->right = Tree_alloc() ;
else
top->right = NULL ;
if (top->left |= NULL)
{
start++ ;
start = Make_tree(top->left,start) ;
}
it {top->right != NULL)
{
start++ ;
start = Make_tree(top->right,start) ;
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)

return{start) ;

}

void Lex__Attr(str1,str2)
char *str1, *str2 ;

{
while((*str2 1= "_"} Il (*(str241) 1= "_"}
str2++ ;
str2+4 ;
str2++ ;
while((*str2 I= ' '} && (*str2 1= \0')
*stri++ = "str2++ ;
*strl = 0"
}

void strPbnk(str1,str2,len)
char *str1, *str2 ;
intlen ;
{
inti, n;
n = strlen{str2) ;
for (i=0;i<n;i++)
*stri++ = *str2++ ;
for (i=1;i<llen-n);i++)

*strl++ =" "
*strl = "\0';
}
void strupr(str)
char *str;
{
while (*str 1= "\0')
{
*str = toupper (*str) ;
str++ ; Y
}
return ;
}

char *LexWord{word,words)
char *word, *words ;

{
while(*words == ")
words++ ;
while{{*words 1= "'} && (*words != "\0)
{
*word++ = *words++ ;
)
*word = \0' ;
while{*words == ")
words++ |
it {(*words != "\0')
return (words) ;
else
return (NULL) ;
)

char *LexSel(str1,str2)
char *str1, *str2 ;
{
while {(*str2 == ' "} Il {(*str2 == '\')
Str2++ ;
if (*str2 == "\"")
{
do
{
*stri++ = *str2++ ;
jwhile (*str2 i= \") ;
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*stri++ = *str2++ ;

*stri = 0" ;
}
else if {(*str2 == '{') Il {*str2 == )))
{
*stris+ = *str2++ ;
*strl =0 ;
}
else
{
while {{(*str2 != ' ') && (*str2 1= "O') && (*str2 |= (') && (*str2 = °)'))
*stri++ = *str2++ ;
*strl = "0 ;
}
while ({(*str2 == ") Il (*str2 == "t"))
str2++ ;
if (*str2 == "\0')
return (NULL) ;
else
return (str2) ;
}
file error.c
#include <netdb.h>
#include <stdio.h>
#include <varargs.h>
#include <errno.h>

char *pname = NULL;
#ifndet NULL

#define NULL (fvoid *) 0)
#endit

/.
* Fatal error. Print a message and terminate.
* Don't dump core and don't print the system's errno value.

. err_quit(str, arg1, arg2, ...)

*

* The string "str” must specify the conversion specification for any args.
Wi

/* VARARGS1 ¥/
err_quit(va_alist)
va_dcl
{
va_list args;
char *tmt;

va_start(args);
it { pname != NULL)
tprintf(stderr, “%s: ", pname);
fmt = va_arglargs, char *);
viprintf(stderr, fmt, args);
fpute(\n', stderr);
va_end(args);
exit-1);
}
/i
* Fatal error related to a system call. Print a message and terminate.
* Don't dump core, but do print the system's errno value and its
* associated message.

* err_sys(str, arg1, arg2, ...)

*

* The string “str* must specify the conversion specification for any args.

260



*/

/* VARARGS1 */
err_sys(va_alist)
va_dc!
( .
va_fist args;
char *fmt;

va_start{args);
if (pname 1= NULL)
fprintf(stderr, "%s: *, pname);
fmt = va_arg(args, char *);
viprintt(stderr, fmt, args};
va_end(args);
my_perror();
exitl-1);
}

/!
* Recoverable error. Print a message, and return to caller.
*

* err_ret{str, arg1, arg2, ...)
* The string “str" must specify the conversion specification for any args.
*

/* VARARGS1 */
err_ret(va_alist)
va_dcl
{
va_list args;
char *fmt;

va_start{args);
if {pname I= NULL)

tprintf(stderr, *%s: *, pname);
tmt = va_arglargs, char *);
viprintt(stderr, fmt, args});
va_end(args);
my_perror(};
ftlush(stdout);
ftlush(stderr);
return;

}

/’
* Fatal error. Print a message, dump core (for debugging) and terminate.
*

* err_dumplstr, argi, arg2, ...

*

* The string "str" must specify the conversion specification for any args.
Wi

/* VARARGS1 ¥/
err_dumplva_alist)
va_dcl
{
va_list args,;
char *tmt;

va_start(args);
if {(pname = NULL})
tprintf(stderr, “%s: °, pname);
fmt = va_argl(args, char *);
viprintf(stderr, fmt, args);
va_endl(args);
my_perror{); N
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ftlush{stdout); /* abort doesn'tflust stdio buffers */

tiushistderr);
abort(); /* dump core and terminate */
exitl-1) ; /* shouldn't get here */
}
I P
* Print the UNIX errno value.
Wi
my_perror()
{
char  *sys_err_str{);
tprintf{stderr, * %s\n", sys_err_str{);
}

/* remainder is for both CLIENT and SERVER */

externint  errno; /* Unix error number */
extern int  sys_nerr; /* # of error message strings in sys table */
extern char  *sys_errlist{}; /* the sytem eror message table */

#ifdet SYSS

int t_erno; /* in case caller in using TLI, these are “tentative definitions"®; else they're “definitions® */
int  t_nerr;

char  *t_errlist[1};

#endif

/.
* Return a string containing some additional operating-system
* dependent information.
* Note that ditferent versions ot UNIX assign different meanings
* to the same value of "errno” {compare ero'’s starting with 35
* between System V and BSD, for example). This means that it an error
* condition is being sent to another UNIX system, we must interpret
* the errno value on the system that generated the error, and not
* just send the decimal value of errno to the other system.
'

char *sys_err_str()
{
static char  msgstr{200};

if (errno != 0}
{
if (errno>0 && errno < sys_nerr )
sprintf(msgstr, *(%s)", sys_ertlist{errno]);
else
sprintf{msgstr, *(errno = %d)", errno);
}
else
{
msgstr{0] = \07;
}
#itdet SYSS
it (t_erno !=0Q)
{
char  tmsgstr{100};

it t_errno>0 && t_errno < sys_nerr)
sprintf{tmsgstr, * (%s)", t_errlistit_errno});
else
sprintf{tmsgstr, *, {t_errno = %d)", t_errno);

strcat{msgstr, tmsgstr);  /* catenate strings */
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#endif
return{msgstr);

)

/'
* Return a string xontaining some additional infornation after a
* host name or address lookup error - gethostbyname() or gethostbyaddr().
*

int  h_errno; /* host error number */
char *
host_err_str{)
{
static char  *mesgl}="HOST_NOT_FOUND", TRY_AGAIN", NO_RECOVERY", NO_ADDRESS?;
static char unknow(20];
switch(h_errno)
{
case 1:
return(mesg[O}};
break;
case 2:
returnimesg(1]);
break;
case 3:
return{mesgl2]);
break;
case 4:
return(mesg[3]);
break;
default:
sprintf{unknow, “th_errno = %d)", h_errno);
return{unknow);
break;
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