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ABSTRACT

One of the most easiest and fastest method to develop expert systems is using expert
system shell. Normally, these expert system shells have the /O (input/output) routines embedded
in their program then the user cannot modify it. Moreover, the expert systems that build from
these expert system shells can use only I/O devices which these expert system shells allow. This
thesis is the research and development of I/O independent expert system shell by using C
language on UNIX operating system and this expert system shell have the independent modules
that control inputs, outputs, knowledge base and inference engine. For the users, they can write
their own module to interface between their own devices and I/O independent expert system

shell. This shell will help the expert system developers to build their systems in appropriate way.
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Welcome to 1/0 Independent Expert System Shell

- - - Initialize...
Processing [A.cvl]
Processing [B.cvl]

Processing [C.cvl]

..............

Processing [X.cvi]
Processing [Y.cvl]

M

Processing [Z.cvl]

Initialize complete

[xAdmin] : help

Help Subsystem

delrule : Mark a rule deleted
displayfact  : Print value of all fact

help : Provide this screen
loadfact : Load default facts from file
newfact : Enter a new fact

newrule : Enter new rule

udelrule : Undelete rule

packrule : Delete all deleted mark rule
rulelist : List all rules

savefact : Save default facts to file
startsrv : Start Expert System Server
stopsrv : Stop Expert System Server
why : Explan how system produce the advice

xping : Ping to XServer

20
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exit : Quit from this program
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v 1 4 ] v
Fogldasll dausudeyaszgniSonldamtaasuiie 1ddszinanangilaid lindaga
< o 9 1 99 9a do b R (54
@59 uazazmsudoyasun R IFANUNS 1 “exit” TeazaunszuIUMINs lddoya
2. 97U Lexical Analyzer 139 scanner
t d‘ [} 4 4 ' t L Q’ 14 ‘é L)
AodaunimihiiFoudeszniediuiudoyauazdau Syntax Analyzer 3dau
14 ’ ] 1 4
. ~ o a Y ea v o o o o
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Jongiiludiugon q 531 token Fauanads Foauals, operator, ArdeA q smdaiined
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nundinenans uenINiinda Lexical Analyzer f3dsvimihfinsisdousnuszuaziinig 9
voanghiddr 1) gndeansell wu d@iouTdsunsuidou token Ranseiidnusziilueglu
nquvBIdnYsEimua tazdiiamsiugeainaut (white apace) (U MISIIUITIA tab M58
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MsYUVsIIalntay
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a wa o A Y v & { 4 3
Tunal§iiA Syntax Analyzer annsavhagidioinalaid lidaiiuamiuyuddilede
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Foudanzi1insahe Syntax Anatyzer 11 1dvnIosdUFOU 59UNT Syntax Analyzer $1 1l
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itialize

space, tab or newline
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Ietter letter or digit

digit

>

error, not one of above
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Token and Semantics

blank

if

then

else

> =
literal

constant

317 8. 11eIAY Finite state diagram U84 Lexical Analyzer 4935311
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L7 ] g T LYl [] o v
m3‘8tm‘uNamﬂummtmmsm‘nuﬂﬂ15uﬂmd’fammm\m‘luﬂg‘lﬁ'ﬁ]u token 1Ay

g
#define IF (unsigm‘ad char)125 /*if ¥
#define THEN (unsigned char)126 /* then */
#define ELSE (unsigned char)127 /*else */
#define CALL (unsigned char)128 /*call */
#define AND (unsigned char)140 /*&& */
#define OR (unsigned char)141 *|| */
#define NOT (unsigned char)142 /* ! */
#define EQ (unsigned char)143 /¥ = */
#define NEQ (unsigned char)144 [Fl= %
#define GT (unsigned char)145 [*> */
#define GTE (unsigned char)146 [F>=  */
#define LT (unsigned char)147 X< 71
#define LTE (unsigned char)148 [¥<= */

AIRIUYBY Lexical Analyzer 9zi5uausInmsiungendauiudeyaningilon

‘& L4 L d' 1 o U
Fadretnaveang g 1Flddn ldesdludadenimdhadn
if (ANT=1)&8&(BAT=1) then (CAT=1)&&(call(funcl argl arg2))

E Y v
nNTuIzI Mg muazAnNuRazdnussSuInd g sioney  TaunsAnuee
i 4 Y [~ o Jdao o [
138 msawzi 8. GullomSenszuInumsuee Lexical Analyzer 182 3¢ ldnadnidadaedn

{19879 (GWYUA 0100 D49 0126)

45D2:0100 7D 28 41 8F 31 29 8C 28-42 8F 31 29 7E 28 43 8F }(A.1).(B.1)~(C.
45D2:0110 31 29 8C 28 80 28 66 75-6E 63 31 20 61 72 67 31 1).(.(funcl argl
45D2:0120 20 61 72 67 322929 1A-B6 0D 16 C2 16 C0O 16 F8 arg2)).........
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45D2:0130 8E C2 00 00 AC 8A DO 4E-AD 8B C846 8BAC224 FE ....... N..F..$.
45D2:0140 3C B0 75 05 00 55 AC F3-AA EB 06 3C B2 75 6D 6D <.u..U.....<umm
45D2:0150 80 A2 13 A801 74 B1 BE-3201 8D 8B 1E 50 40 8E ....t.2....@.
45D2:0160 FC 33 D229 E3 13 8B C2-03 C3 1500 69 0B F8 ‘83 3 ...
45D2:0170 FF FF 74 11 26 01 1D 00-AO0 E2 F3 81 FA 00 F0 74 .t.&.......... t

dmTuarldsunsumsniiauuey Lexical Analyzer 9232901364 IUsunsy

10 #include <stdio.h>

20  #include "lex.h"

30 lexical analyzer(char *istr, char *lexstr)

40 {int i=0; /* counter for input string */
50 int j=0; /* counter for output string */
60 while(istr{i] 1= "0")

70 { switch(istr[i])

80 { case ('1") : if(istr{i+1] =="'f)

90 { lexstr[j++] =IF;

100 12, /* skip 'if ¥/
110 }

120 else lexstr(j++] = istr{i++];
130 break;

140 case ('t) : ifGstr[i+1] == 'h' && istr[i+2] =='e' && istr[i+3]
150 { lexstr{j++] = THEN;

160 i+=4;

170 }

180 else lexstrfj++] = istr{i++];
190 break;

200 case ('¢') : if(istr[i+1] == "1 && istr[i+2] =='s' && istr[i+3] ="¢')
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210 { lexstr[j++] = ELSE;
220 1+=4;

230 }

240 else lexstr{j++] = istr[i++];
250 break;

260

270}

vindlet Tsunsudredn dumsduainglidiu Lexical Anlayzer ¥iims
S5zt Taviideyanuifidesmszasinaounnugndesszegludaunls <isu” uozwadng
ﬁ"lﬁ'ﬂmmsﬁmwmdmﬁyﬂnzgmﬁn"l"z’iuﬁ"mﬂs “lexstr” 11J5uNSUAIU Lexical Analyzer 12
¥1M3 Scan fanwsiaza Taosunndrelurgudmudisaes < fremnsaseasuda
sa'ldudiy <o wielidhlshuien "IF> 3980 (unsigned cha)125 A1Tis14 define 18113

Tu “exh” W1dlu “lexste” uazfimisasvasummgniosvesimegifilungildaly

Ada

¥ '
Taoludiu Lexical Analyzer 164 liauloseesd 19 uves Keyword @19 15ulunsaiindl “then”

’ . ' d" o ' BNyer = & J’

ey “if* dautivzds limmsoasivaeyldhlinnuiannedimsasnaeuiiezgninlay
%94 Syntax Analyzer Nz lanandsluidedaly

o a 5 14

72 T1s1nsMANYDI Lexical Analyzer 939 lav1anianuan . Tuldsunsy “lex.c”

1 [~ [} 3o Y 1
3. 87U Syntax Analyzer H30 Parser 1UaIUANN1WFUGBUAI Lexical Analyzer
1 Y [=¢ ! Aﬂ. o N b

Taoduiiszifludufivhmsasisasuanugndesveslnssadedoya TavezSouilenld
frunmsasivaey Tnseadavestse loaluniuiae 9 91 dwvdsvesdszsu n5o1 nssu uag

) ¥ ] L
daunodu q sgludwmisiigndemsell Tudaulany (compile) M1 9 11 dauiisgi

v »
msad19 Syntax Tree 1odanpl¥ Semantic Analyzer Yszananaseld ualulassnuiide
anuduuuianuien hensalveanyian 9 nn 39 himinegieaduilu Syntax Tree
Tavdau Syntax Analyzer spimdhiifivaunasisdsunimgnasives lnseadayegaves
] ¥
token 114910 Lexical Analyzer mnuuﬁ%z’dwmm token 111# Semantic Analyzer dwude
- < 3 ] 1Y)
AAana1a (emror) nezuaadeanuoonmaminelidlinsy nsdifl token iSoamuiiiu
: [} | ) 3 \d .4 =y

UszToanundnua (31U then HAYUNBY if) Syntax Analyzer 92ABIAIITANTITIUANVAA

o =3 1 Yy ¢ A'l 4; v o sy o’: v :i = 3 Yer
wamuazauiumsaelild ez ldnsnduanuianannielifisszifatuldon
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10 while(istr[i] '="0")

20
30
40
in rule\n");

50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270 }

{ switch (istr[i])

{ case (IF) : if(i 1=0) /* if must place at 1st char */

28

{ err("[SYN] : if much be located at the first character

if flag++;
I+
ret -= 1;
}
else
{ if flag++;
i+t
}
break;
case (THEN): if(if flag==10) /* no "if" before "then"
{ err("[SYN] : No if before then\n");
then_flag++;
i++;
ret -=1;
}
else
{ i+t
Jhen_flag++;
}
break;

*/
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o \d

TaoluTsunsuszsuadunmnandusie “isw udavinnasieaeufiaziulay
Scan 910418 1Ju tazaslifudsangaeafivaae iy «if flag” 1N 0 uaAIi M
Fdnusiimdmssaeuediuegludumimds < 18 uasdm “then flag” i 0
uﬁm’iwﬁaﬁﬂ‘yiﬁﬁﬁwswaaua;ﬁuagnﬁw “then” WUAU UABINTINABUNY “then”
((unsigned char)126) Tnyngfigaals “if flag” fianil 0 Auaasd lufimswud & “then” oY
i “if” $389U Syntax Analyzer 92911151189 Error Message 88011

@74 Syntax Analyzer Fozimsnsavaunsneiumiaues Keyword #1991
’mag:cluﬁumﬁaﬁgné’mn?a'lzjwhtfu udsg hifaumingves Keyword arsias uazdalid
Tzdnaties lsnudaulsenee éadauﬁwgnﬁmswﬂmﬁm Semantic Analyzer H19Z0A12
taluadedaly

AMSUUHUNINAITRINIUYDIAIY Syntax Analyzer 388gluMANUIN . UAzA?
Tsunsuduezeylunianuan v. luTusunsude “syntax.c”

4. @7\ Semantic Analyzer 94 Semantic Analyzer ynrhiifinsenamuoves
ngifideamglddily audhlummouiudasefimsiuen Semantic Analyzer iU Syntax
Analyzer 99AINAY UATUATIANINDITY Faaoadauneiidmimausni gy expression
(A+B) Semantic Analyzer 92M0ITRATEIMINENIATAANTATTUATOIMUIW 4> MIWAIY

o o ' . . & .
Tegdoni1 A llaz B mmﬂﬂmﬁus’{u 17U syntax analyzer 921560 semantic routine ¥4 routine
: ° ' o 3 4 b4 L a A o &4 1
11%3ﬂ1ﬂ1‘5¢li'3%ﬁ8ﬂ31ﬂ’3u‘1j5 Allag B m‘nuﬂmmummﬂumazzflu‘xmﬂmmﬂuma"lu

y [

Semantic Analyzer Tueus 'ummi' (knowledge acquisition) ﬁ%ﬁ’l%ﬂgﬁﬁ#ﬁﬁﬂiﬁ

Auszumnfinsannnunuisiiensvasuaumuisyesdeyaitinnuminsgndeanseli
d' P=1 d' a Y a P = 3 Y v T ° ]
l'wOﬂﬁﬂlﬂUiﬂ'ﬁlﬂﬂ‘UE)NﬂWﬁ'IﬂVIE)'I‘Dﬂzlﬂﬂﬂuqﬂiuﬂﬂuﬂﬁzn’lﬁWﬁ umz"luumsmmtum
voaRmlsne .

»y

areondsanse lilidudletelsunsuluduyes Semantic Analyzer lavlu

1 4
Module ﬁ%z%"uﬁagaiugﬂ (Valuel, Operator, Value2) 1¥U calculate (VALUE1, “EQ”,

o 1 1 " e v [N 1
VALUE2) aziffumsfiulsiil fwes VALUED winusiwes VALUE2 wieluduines

return AUYY 1 8110192 retum AUTU 0

10  int calculate(char *VALUE], char oper, char *VALUE2)
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20 {
30 switch(oper)
40 { case AND: return((int)VALUE1 && (int)VALUE2);

50 case OR : return((int)VALUE! || (int) VALUE2);
60 case EQ: if{strcmp(VALUEL, VALUE2) ==0)
70 return(1);

80 else

90 return(0);

100 case NEQ: if(stremp(VALUE1, VALUE2) != 0)

110 return(1);
120 else
130 return(0);

140 case GT: if(stremp(VALUEIL, VALUE2) > 0)

150 return(1);
160 else
170 return(0);

180 case GTE: if(stremp(VALUEL, VALUE2) >= 0)

190 3 return(1);
200 else
210 return(0);

220 case LT: if(stremp(VALUE!, VALUE2) <0)

230 return(1);
240 else

250 return(0);
260 ...

270 }

dusiidunlsidesmseyuiufio “COST=500" 1azis1lingAe “if COST<1000 then

BUY=yes” @3 Semantic Analyzer 9eMYfins29erouN “COST<1000” Hlussmio’hi
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1) [} U ﬂ’lg v ﬂy 1 1
Tﬂu‘iumu Interpreter %zmﬂ15muﬂguwmuazumﬂgmﬁu’mu ‘If-Clause uazaiu Then
é .
Clause 1519214
U If-Clause i8.  COST<1000

@74 Then-Cluase 19 BUY=yes

¥ '
nniNIzMIunuaas “«cosT Tudau IfClause @78 “500” LOZUNUIATOI
2 3 oy o . ! .
M8 “< §98 “LT” Famwes “LT” 3 laumsimua 13udalu File “lex.t” 3uilu (Unsigned
v

char)147 ud2atar A luiy Function “calculate” 41981 9219 “calculate (500, LT, 1000)”
4 g o 1 A Ty 9 1 v A a
Futlumsmimaeu “500< 1000” wiely §1lesn3192 Retum Auily 1 TaodisNatsann

Function “calculate” 833N

case LT: ifistrcmp(VALUEL, VALUE2) <0)
return(1);
else

return(0);

¥ ¥
£189 500 < 1000” (WuaSe ANTULE Return “17 (W02 Interpreter 193 UAIABY
R =1 { e aAavad ’
10U If-Clause 4017 Return mrflu 1) ﬁ%zmmu Then-Clause mﬂguwmﬁamﬂmum

o 3 & o o o v .
Fus “BUY” Ao “yes” Fanozifumsounisiieiues d9u Semantic Analyzer

AMTUNHUN NN I4YBY Semantic Analyzer 930 14 AIANUIN .
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char)125 Seazldiiefiiiy 1 Fadnus) Seneuiiaziudin rule guaatnﬁm’fagmfuwﬁmwslﬁ
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Factormzves rule vxiidad

D = Delete
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U = Usable
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=1 ry Y - o vdy Vi e 1ot
Tumsdinting lmidinluszry  Sngiieznuinifidlungusnlugruanuimdumiaiiee

1 4 E4
Woungie 0" aniulu A.cvl wziidoyanil

# cat A.cvl
ANT
0

waz Tu B.ovi sziidoya

# cat B.cvl
BAT
0
variable name A'CVI
I , e
ABC
[—+ 10
AND
pOinter 34
ANT
0
AT
54 .
»%f

0" byte in rulebase file

|

if((ANT=1)&&(BAT=2))then (CAT=3)

w§

o o
EI S »«-’L}'ﬂvwm

51/ 10. uerAnWAURUT YDA Clause Variable List file taz g1unam}

.@? g é‘“ﬁ' r"% z @*‘?{ggﬁz 4
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zr'm%'ﬂmsgmmmf (Knowledge Base Management)
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audnuazyssnny} auudihiliguanuinihdideyannudinorduiuaeuveaminauly
o o v @ ’ (Y a o q’: 4
USHN A (mm;’:ﬂszmw 1) sezanuduiussznnandnauluysimiv (ﬂami'ﬂszmﬂﬁ 2)
3 [ o Y YA 1 a A LY o @ ¥ ' o P
Nasfluiamhaou anudintudeuvesminaufidhiimhesganimninnuiiiiugn
Yoafia 13 uilu meta knowledge dmsugiunimg mazuenanuduiuiszniennuiing:
fluRuiRou
ad Bld'd 3 3 o wa o dy
Fmsuaannuinminszdesdiquauiinnde i
- fawssonmlunmsuansnnuiaiiadng1d vazduiinly 13 Tnssadreiildlums
Y ¥ ¥ A 12t )
uaasnmiszdeuilulnseadishde ualiaussonmlumsuansmanniqe
| 2 ]
- 5 modularity na1afe anvannsnlumsienesniudotos (module) ViatitWe v
aunsamun3oud lugunnud 18
- fwdemstams nande Wuguauianselumsasaasuguanug edrugu
L 4
Frulumsasvganudaudalunimg msdndu vieanuranataluniug
] [] 9 o sla'a:s LY - 1Y [ Y
- fwaeanudhlevesuyud msuaannuinausnnadiiuneuiiumes 18udds
1 d v
wdnaliidrduuyudldadsnuauidsuiishdnsadedmetnslussuudiseiny
’ 53’ S o o a J Yy v
Hevuusnnimiudisislumsaneaudanata lumsiviarnudidh llugwaaudde
LR A
- @hduldfumseyu slldlesnnmseyuudedldanulugmamdiv
4 1 ] .
Foyadaiuiones Milimseyuiililse@ninm@ amsuaasnmudezdeaudiulafdums
GITETY
2. MsHARINING
y [ [
dmvmadede luiiflumsuansnmuiidon 1§ luszuudigenne (Jame P. Ignizio

1991 : 69)
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2.1. OAV (Object Attribute Value) Triplets Humsuaasaauslaumsudasni
1 4
voRUANTA (attribute) ¥oe¥agitlmany (object) Tuqifidn (Value) iWuetiels i dus
A'A a Y L) 4'{ a A
auluaSeetiu 519z lahguanifveunsesiune
o & (4
- FIUIUATBIOUA
=y A (4 A a o A A a 1
- yiinvounsesous (inseediuluianiemisetiulonu)
- stlunpvesiln (TnuvusssuamSeuuug lumeie )
Y o P
msuaandudlugives 0AV dadildenguuvuniisfeuaaluglued nodes tas

branches ﬁﬂﬁ')ﬂd'lﬂugﬂﬁ 11.

$50,000

U7 11uanamsueraannudlugd 0AV Tauld nodes 1 branches

$ngUt 11. sz'ld3aqitlming fie Pete Jones faianiAAe income waz HAuilu
$50,000
) -y 3 oA
2.2. FWAIUNNIY (Semantic Networks) ARAUUINTAY M.R. Quillian 14l 1968

- o a aa “ 4 o < s A
(3w 2237, yauSay ASana 1992 : 30) eithuuiiassnnufnveanud ilesnndu
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1 4
o o ¢ @ w - o ]
HuvU$IewesvLIUMsIasveyEd aunludslimsiuesanuminon ¥ lunisuans
y ¥ < b4 a o
a1 udunudn U lunsununes
WUANUNUIY LTANULMIUUDYT OAV Triplets un¥onlosnuludnyaizidy
‘5’ & 1] d’, ar L7 1 o ey
Fouluds drwanunuwilenelfuaasingnainiag uazusazingeveziiguaniald
nawa e 31N 12, urasdiredanisuaainnug laold Grwnnumine veunsesdiu CsA
1zl 2umasguanifveuniesdu CsA Nawnsavssnnounmuzld i
& o A et 4 [ 9 : b4 -4 M
nsessun 4 w5 uarltouuug ldmdhe uenvniiudmsuaasanuiuuy deanu
MU GIEIWITOUAAINISONONGA (inherits) AuAVTA LA nafedie lAuaanuauiAve
csa JudhunSesiuuds csa wliguaniBmilounSeddune. uld fille wazamnse

ussNNR laods 1ade

Fly

has , Wings

L4

Airplane

can carry

People

can carr Military vehicles

has

» 4 jet engines
has

Swept-back wings

31N 12uaasnisuanennuidrstieanuniiy
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,=' 1

2.3. 759U (Frames) ugtuuumsueasauiiioueyulas MMinsky hidl

& ¥ o o oy ¢
1974 weiulnssadnlunsadawudnsvssrnnuiuazeuiumsGouivoayud nsou

¥ 4 o 2 ~ v 2 Y = ar
Humsuaasnnuiuuylnseadwaidanie lunsevsimsiunnveyamoanudoin
¢ o o o v o Jdu @ - ' q’:’ =
mamsal Jag wieanuAa uazmsTuiinanuduiutanszAvsenindrnqgmaniu g

13. LAAIAIBUNVDINT DU

Dog Breed Beagle
Number
of legs Default : 4
Age 27 months
Health if unknow, proceed to examination
Weight if unknown, proceed to weigh-in

17 13 uemenisudanNiAIenToU
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[] v
2.4 ¥0ANUATIN (Logic Statements) ABvoANNNATINFMani N1l ldns
a A < g 1o 1 ) aq 1 9 a [ 9 -~
v5eans o Juegnumaniuzvssdulshldid ldredeves donnuassnie
< as y A < 1
Mammal(dog) M110fe nundudasifvagndrounduiiueie uadumu dog A
fish D
3 O T
Mammal(fish) Y8A1uNIT NG
& adda 4 4
2.5 Rule Based Systems (iu3s#tismnnngalumsuaasnimilussuudises
%19 (James ginozio 1991 : 74) Aw3azgnUNUAIYse Ton IF - THEN dethasy
IF (engine_type = jet) and (wing_position = low) THEN plan = B747
Wunsuansgaausifveansestu B747 Tavldnsuaasnnuiuuung msudas

9 ;{' a ] 9 4 [] [ 9 9}
mmg‘lugﬂtmungm Nl!'fIJ‘U'YlQTUﬂﬂﬂ'ﬂlll‘Uﬂﬂ‘UiNlllleU lla:ﬂ'wﬂﬂﬂ'ﬁﬂi'l\‘ll{'ﬂj'lllﬂ')'lllz

4 iy 14 LY da
3. msuaannu} lunldenszuudidvingi hitudugunsalsudedeya

i 4 "
TuTasenuiideneimsuaainiiud ugvesngnlfludagudeyaiiossinn

t 4
~

9 Ay s
msuaasnug luglunvvengivennt

g 9 o ¥

] J 9 9/ b 4 3 A 9 9
- wasauinlovoswnud diann Aldszuy MdnalumsGouiviednlniey

L

al v 3 3/

3/ 8 o 9t Ty Ld ¢ a
- msﬂsngmmmgm"lmw UNNUY ‘Iﬂ’)uuﬂﬂvh!ﬂﬂQﬂ'ﬁ813ﬂ1£')5£W3J

- gandinaasanuilugduuuvesng szdwlumsyiuryud lugunnug
o 8 3 e a = < -]
Turadedennilszousfismsituuasmsulannuilugivesngiveiulugm
t4
Anuiuoelnseaiuil
] b d
3.1 sluuuvesnghldluTassaulzduuuded
. t 4 [ y £ b
if (eauidou 1v) then (daudoazy) else (damdomyl)
ADU1AUTY
if (DOLLAR=fall) then (INTEREST = rise) else INTEREST = fall)

3.1.1. dauideuly  fAedszluanideinisasieasuivesdulsineanish

dhugu'ls Tasguiusssssidonnulududeazinds then wnifiRudduihumssziide
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1 o aAawva o 1, [ °
aulududoaginas else uIHUA $171 if, then A2 else 1TURIAII (reserved word) B2
foudoudiusnysnusanguiuaniTue

U d’l o 4:‘
sUnuuveIdIuloy lulidsil

(VARIABLE operator VALUE)
Taoh
VARIABLE fe¥evesdauls lavhzevesiausezdouiiudnysniusingudi
Tnjierue

A @ o a =Y o o ::’d
operator AeRaAuiumIsNIANAMAAST AItiAD

WNY (=)

T (=)

AN (>)

12 -} [
WINNIMToIMAY (>= )
woona (<)

3 t -~ Vo
UDYANNITOMNY (<= )

A o 3 e ﬂ o o A o o
VALUE ﬂaﬂwmmuﬂauu VAU R umaﬂysnsammﬂm"lé'

o | - 9 i A o o dy
mammgnﬂawmmmmu"l‘uumu

(TEMP = 100)
(AGE >=12)
(LENGTH < 20)
(STR = hello)

srensolfeseminenienssnmans AND (&&), OR () wouduidouluass

dau'ldsetasu

(TEMP = 100) && (LENGTH < 20)
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(SIZE > 120) || (COST < 50)

i U P ] ° ¥ o d
3.1.2. dwmdergl  duduiivenlimsiwhesdenhwdnlsdmadnives

' 4 a { v 3 o 1 o o
dauideu ludueselunsdifidmdeagdegnda if uazveninzdeniedilstmadnives

t 4
r-Y

' 4 =3 a 1 o a 1 4 [
daudou ludlumis lunstindmdeagilegna then suvvvasdton lulids

(VARIABLE = VALUE)

Taoh

VARIABLE #eofevesnauls lasnvevesdansezdeaiiusnusnnndinguda
Tnajiaue
4
v o o 1 LR o =]
VALUE fesvessaulsiiu sxfiandusenysnioduaun 14

@ 3 ~ ¥ ' A Ao ay
matmvngﬂﬂawmmuuau"lwmu

(COST = 100)
(GRADE = A)
(RETURN = goodby)

uaﬂmnﬁyué’ﬂuLﬂﬁaﬂszmjén%ua‘mnﬂﬂsaﬂuf’:ﬁ'aﬁﬂqﬁ%u “call” fransaldly
danderyidmifivesilaidu “car Ao WdmsvSonlFoulsunsutuniodidaves
yiindfiapens c’fiaQ"la’s’mmim%uuTﬂsunsu%unuamﬁa‘lﬁszum‘%’un‘lq’f"lﬁ’ siluwunisidau
Hardu “call” fio

¥y

call (Tlsunsufdesnsisunld)
AIDUIUBY
call (/home/user1/progl)

call (rm *.txt)

call (ftp 150.1.1.200)
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e lfasesninenaassnmans AND (&&), OR () isoudiudeasl

1 =) ¥ A 1 ¥ X% 9 ar . v
nawadaunse Idseuszniadeagunsilandy “cal” lddsonugu

(GRADE = A) && (SCORE = 20)
(COUNT = 120) || (COST = 50)
(VAR = aaa) && call (mkdir temp)

A o

v td
fotvengNgndeediasil

if (TEMP = 100) then (RESULT = 50)

if (AGE >= 12) then (PRICE = 20)

if (SIZE > 100)&&(COST < 50) then (RESULT = buy)

if (DISKSPACE < 10)&&(BUFSIZE > 20) then call (rm *.out) &&
(SRVFLAG = stop)

32. pnvumsivaguesszuuasufiudeys Wedlddesmsldanui ()
v as Vv ° ’ =9 v 9 & a U4
avlugmaawi Tsunsufuanudaeiinmsasasdeuingildidunluszuuiuglnnse
s kY A 1) 1 Aa o 9 0’: ° 9
uazarmminuigndeanseli msemsldagia bonssinasanummodr liiueiaily
TusunsuinauAadndld TasswaziBoavesdufiThnmsassdeuanugndeslszneuda
U o { v i = '3 '
a9 Lexical Analyzer vmihiluudasngldeglugtuuuineuiunesannsadilalade,
o ¥ o o g 1 @ . ° Y 4
Syntax Analyzer ‘Vl'mu’mﬂ5’)‘DﬁﬂU%U']ﬂiﬂl‘ui]ﬂﬂ;]ﬂclm‘ﬂ'lull], Semantic Analyzer MIUUMN
asvaouANNMINseInghgndeaniell swazBeavesdiunsivasuanugnAesveiny
a" 9 =] a o 9 A ' o 14
flanandeluswazdoaluiade 4.1 Sesdmsuanug
4 vy v v o & o 2 Y
e ldnseneunnugndesudngiirumsesedevilvzgniuiinasluududeya

4 v ay o &
¥ rbase.xsrv Tﬂﬂuﬁll‘lmgﬁ rbase.xsrv YUDYOAIU
# cat rbase.xsrv

U{(DOLLAR=fall)}(INTEREST=rise)



U{(DOLLAR=rise)} INTEREST=fall)

U{(A=1}(B=1)
U{(B=1)}(C=1)
U{(C=1}(D=1)

» [ o L d ° z []
isannngiuny PBilezdesgmir ¥ uduneuves msoyuu (inference) Taofilulase
Jt SO a ¥ 4 Y] aa 4 A o - o
afildnseyuuuunidunt Fullumsmifeasdnnmeifietu dislimsalaounlasvesda
o w 4 4 "e 2
wls szdenhdusiiug lumludiu Seulvvesngnanginshilinglagnldamihe sl
° v n’: 9 } 4 =t 1 A n’: 1 1 A g P o .’f
msnssunniudusidumitazaging lafidandsiuegludiuienly fezidonamin dai
. & i A i A . o 1
Tulassmiifaaduasssiidunuienwedunseadndaunlsiueglung lvuthe Mildislides

a 'Y A P ad v 2 4 Ao J 2 - '
lﬁUl')ﬁ'ﬂuﬂ'ﬁﬂu‘HTﬂQ‘l]ﬁﬂﬂﬂ TﬂUYI mswnﬁﬂwumuuﬂznamgmquuuﬁu%’agamwﬁunﬂ

Clause Variable List n3suludoyafifidauveodlu .ovi dsitldnarnnuds
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o o o o .
3.3. Tnseadudoyadmivnuaniuzvesduls luguaaug (working memory)

R Inference |
| engine
Reference I
¢ I Rule Base
Reference Update
¢ Working memory

: .
mﬁe"f}f‘* &

51 14.uansInssadnvesntsuaasanuilugluesng



44

1 4 [ [ oW
nmsugasnnug lugdvesngiseneudlsTnssas udeyandnamdmd ot uie
guanu§ 42Uy 1A 99U working memory
¥ ‘ﬂ 49 ya Y ] 5 .
gwannd Wuinnuaudieglugiveny deyalu working memory thuiludou
input Y89 if veangQuazezgndeBanaziisunlaslaongluguaims Tashdueyuiu
o’: o ¥ A 24 & o Aad 5 a wa
wudzhmiinlumsidennglanguilanndavesngiii@ou lvasuinund §iia
‘dy [ . o 9 - o J o PR U
Tulassamil ' working memory fiminlumanuavessiunlsnieglung
* ' ¥ 4 ’ v
a1qlugmanud Taefnmsuffsunlasailu working memory fisnduninnsnfasunilash
183 vanvindusudoya delimsildouurasalu working memory dausyuuaziirmdauls
c:; i dy ¥ L] t& -d' Y -3 e §
fuldouulasii leyuuninganuineiinasiie sswman ldlioni i dwlsouling
4 1 4 o’ o o q 4 1 -]
alaouulasanld demavesntseyuudaulsusnih i stunReundas lldmeynun
] ] 14 [ 4 ]
sl ansifdsunadldiinihimssyuiuaesuniissdugane hitinsiasuudasnn
s =3
vaesausen
¥y
TInssaredoyalu working memory fit)sznoudiuduyls amay anagafe
ar o ° { g A o 1 .
3.3.Lvartab  Wudnlsdnuszimdhiinuevesdalsludau it veeng
t4
nnng Taslinig define Aalslumun € dall
char *vartabl MAX_TABENTRY];
& 2 { .
F9921TuMs define 2158 11UV Dynamic Iaofif1upe MAX_TABENTRY 9:3in13

° 4 allo 1< ¥ a4 a y
frun'l3lu file “define b uaziie TUsuAsUEHYIIMADLINT Allocate tilavaaduylsil

»
ar

Taol¥ida

for (1=0 ; I< MAX TABENTRY; I++)
vartab{I] = malloc(10);

o w dy d’ a ' ° o aa o [ IR
Tﬂumam%zxflummmwun"lunuwmmm xfflu LITUTBUA TUIUNINY

- - ' ) o P g
MAX_TABENTRY laufif1 10 fie srnnuonigagavesaaulslunglaqnam fezaunsoly
1A
2. valuetab (Husanilssnuse vwthanusivesdauys Taoh valuetabfi] 92
a 1 o Ao U Y v '
numvssdusnliyesglu vartabli] Ao 1usu
gus5in1v84 valuetab 131U

vartab[0] = “DOLLAR”



45

vartab[1] = “FEDINT”
vartab[2] = “FEDMON”
vartab[3] = “INTEREST”
vartab[4] = “STOCKS”

HazUMUDY valuetab L:l:']‘u

valuetab[0] = “rise”
valuetab{1] = “fall”
valuetab[2] = “add”
valuetab[3] = “fall”

valuetab[4] = “rise”

Mo s STOCK el “rise” Aauty)s FEDMON Hauthy “fal” &
w$ FEDINT fnuthu “add” #auls INTEREST Heudhu “fa” uagdauys stock fiauilu
“rise” MUAAY

T3 define #3115 valuetab unwi ¢ SRaf

char *valuetabl MAX TABENTRY];

Fevziflums define 82158 1Y Dynamic Iaofimves MAX_TABENTRY azilms

Smua Sl file “define b waziio Tusunsudiuiaiieeiims Allocate tiofivosiaunlss

TaglFsda

for (I=0 ; I< MAX_TABENTRY; I++)
valuetab[I] = malloc(10);

’ t 4 » 1
Taofrdaiivzitlunmssesiuiilumisennudr du eusdassdidswouiniy
o o 3 3 o o
voaa s MAX_TABENTRY lagfini1 10 fis ainnwengegavessvesdnslunglaqn

a1 Razansaldld
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. S o o ad o
3. used_list 1y amay wiladuavimihfifuaweangiignldluugdalums
< o S T s
oyusentiug laslunseyunueszimsasivaeuly used_list neunngiiszinnldin’ld
9/ b 4 n’: o ' o n’:‘ 4 o o’
gl hudrTunseyumseuniunieds Hildudaes hivhngiuanldsmmetlestumss

4 v o ° 1 u’:
vaamseyu issumseyuu lunrazseudszihmsaumdioyaly used list eoniisnun

aIUAAABIAZAILANNITINGINYD XServer

1 4 ] » 3 v
dawiivziiudmiivhmsAadedy Xserver iWodald XServer amaungl4dea
. o l o 13 é
M35 XAdmin WA MWITORARDAY XServer 1A 1AUHIUNI Message queue F¥IN19AU XServer
TavmsadreBBaramdhuds mad XAdmin vdoinisfndeiu Message queve Tnaldii

. ¥
9 “msgget” A9il
id=msgget(MKEY1, 0);

Taufi MKEY1 fiofovoe Message queue deapuiiudomorsuii Xserver ad19lnu
1% °1’c’? 3 “1nsgget”i)'lm§:u‘§s]l~1i1$ﬁ‘llni anmns e Message queue 1fuq19’1’

nsdald XServer a1 Taonisdedrdaiidesnisom Xadmin T
Message queue ﬁ XServer iﬂ%"u%'ay,amﬂuni ‘Eﬁﬁ XServer "lﬁ’n?uﬁ‘muuf’h uAd1 XServer
Tidwhamusansadald Xserver Buvan1dTasldmds “startsrv” favz 1dnanlunen
fial1

Hoyaide 1WAy Xserver fasiudnunzvesdoyauuy string iiufovesidad
&09ms 111 XServer auu@ins doensli Xserver Mfda “savefact” 1571813 0UARINTS

e lddagia 1s.
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“savefact” 9

XAdmin XServer

NS savefact
4 routine

IPC

Operating System Kernel

3UN 15080397155 UA 9909 XServer 910 XAdmin

. ¥
Y Yt & A

Mdanensodinuliny Xserver 1a5idad]

startsry iufidaiidald Xserver Sumsvhom Taolusunsy XAdmin ssiins
dalfszuuad

Tsiwa XServer i‘i,uuﬂﬂwzﬁmwﬂuhliwﬁﬁagxﬁmnﬁ'q navesddatiez
miloufunis19iida “nohup XServer &” finsouriuosyiindg

stopsrv (Husidald Xserver ngamsha TaoTisunsu XAdmin szimsda

¥

Poynidludoninui “exit’ Tfadusudoyaves Xserver Huilu Message quene dmiuse

Y|
9
b

4 * g ¥ &
udoya ile  XServer giufoyan1oin  Message queve NozmlanunlAfinmsdaln

9

3

(¥

XServer MYAMINNI  XServer Avzoanvinmainauveslusunsuunz Tsirefengan
A

xping (iusrdeRildnsasaeudt Xserver Mgnisunliianudamie hilunsdii
XServer ﬁwwayjﬁnz'lﬁ'%’u&’faﬂ'nn “XServer is alive” NAUWI9IN  XServer uazuﬂmifuw'n
wihwe uddh XServer SahilAgnSunldam sxldTudenan “Cannot get Message queue”
waastumanhoenw 1183 denniiiiumsiedn Xserver vz1iluda19 Message queue i

o g L ¥ 3 ar L] = o ol . yq
dmvsudedeyatum &1 Xserver dehilAgnSonidan dlddahifli Message queue fiifin
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be

v
=)

v } )
YU 1D XAdmin WIGWAILAAABAY Message quene HiNodadoya (ping) 92 1dTumstfias
. v 5
NazAAnBAY Message queue 19105 wuﬂgmms (Operating System)
o @ A g 1 a & 4 1 o 3
savefact (HUMFNTIF  XServer UmIAIMISTIHRADA D annlsaenlu
g 9 A A yvq g Ada a ° ]
ssuvauny luududoyade fact.base o 131d0m msrzlunsdifing Sumsviaulnives
v 1 . 1 4
XServer §nATY AWMU XServer szgnimuasisudulniiaue msldmds savefact 1
° <1 1 Y ] 4 a d
giliinaunsanuigamevesdunlsiinly Xserver I8 o iinidoyaluufludoya

= [ dyd
fact.base IENUNNUBYAAIUAD
# cat fact.base

DOLLAR=vise
FEDMON=null
FEDINT=null
INTEREST=fall
STOCKS=rise

P o a 1 o g 1 v @
loadfact (Jumsda 1 XServer wiidvesianalsdrag iy 13 ld v tusulslu

XServer Iagzununmniiagiay



=
unns

’sf IU Xserver

¥
Tuunitsziiunsnanaseunqu fedaulszneuuazmsinuvesdiundnues

SEUVNISUNT Expert System Shell Server 130 XSever 1udauu0s XServer 9¢ilamilssnoy
-~ 1

] i 1 a 1w dar 0 ] P
Anafe damulannuming, dameyuy, dauaaseiuglnsasudedoya, uazdunldly

- ' W [l é P} 4 o éf @ 9
msaaasudIug e deswazidoassiifailombidosaly

a3 mlanumane (Interpreter)

[] ¥ p

dauuannumue Wudwivvithilumsasisaeunazidannununoysens
40141313 (Request) 910 XClient 130 XAdmin udrdslifudveyumuiisdnismdengy
vosilgm o léRoayvesdlynudidueyussdanduinidnuannumnuite
yansulahnsdeaitetislsfunadniild  nazifiesnintdenstuudiFumeihidufy
qﬂnsaf?uda%’agaﬁ Hdmnsafivsadlsnsuvesmueadion  uarannsedonldon
Tﬂsunsmfuqi’\'nf:"au"lmﬁﬁmuﬂ'lﬁﬂuﬁq"lﬁ' Fuiudunlannumneiiszdesinmsa
fudauoyunaniediitonlvlafidusss @@oululudau F ey daundanmuminy
sxasnmoudmdidhudoasy  (dwdlegnds THEN) 1'1ﬁmn?un1%’emTﬂmﬂw‘éuﬁa
T duiumsBonlfouTunsudy  dnudanmumneiesdonTsunsuudhummio

@'l

thuaumu (Inference Engine)
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s A 9 n’: A = 1 a o o A
’L’f"lll'limmzﬂi‘”ﬁ'ﬂﬁﬂ']W‘Uﬂ\ﬁ“”U‘UWWU'J‘IﬂﬂIHU"] nwGIumimaumuﬂzumummﬁumﬂ1

Y0031 (Conclusion) ﬂjaeﬂmﬂﬂm“hmguawami]sJsﬂuamuvmimuum“l‘ff"luﬂﬁasﬂm
mummnmiwNm‘ummimaumuummwmumﬂsmaumu'lﬂaﬂamwum“l a0
Yszuna WAL S (Knowledge Processing)
ada ¥ 4 aa 4 a4 Y A oy o A
shiouldnnngadsniiafie Modus Ponens Gsfindnnisiie drdmlouluvesny

¥

o
ﬂﬁﬂ\iuﬁ,’l ﬂsl’ﬂﬂ' ﬂﬂﬂzﬂﬂﬁﬂﬁﬂﬁtﬁlﬂﬂ”l A L‘flumumau"hma“ B L“ﬂu‘llﬂﬁﬁ‘ljﬂ"vlﬂ’ﬂﬂ'l A 9n

e

. o
G’fmum B ngzgnea mG’n"wmmmsmmummﬁnwuﬁizn’m Allng B "lm’f'wmsmnmu A-

>B
o to v o o
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Tulsiadwdunsudsudoyaly Shared memory

- Server B1udByanIAuAudeyadunia 11 1d 1y Shared memory

Client ¥ Server |
S T w\% {3 TR
D
output . input
file FIFO, pipe file

or message

s F
$a

Operating System Kernel

3 19 29.uanInN13 copy %auuaszm'n Client 1182 Server HIUNN pipe %50 Message que’ue
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b 9 . ] 1 4 $ 1
- Server UM Client nsuniidoyandounsz emudalavn/fous Semaphore

Wunnn o

- Client 1114/83y091n Shared memory TtiTouluududoyalatoms

Ui so.dlugilfuaasmsenudoudoyaves Client iag Server TatHIUN1A Shared

memory

Client

Shared

output
file

whiod i W

memory

Operating System Kernel

input
file

317 30. 1erAINTT copy T8ATTNIN Client 1AL Server HIUNN Shared memory

5.4.2.5 Message queue
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f Wunrsivdedoyalugives Message Falnssaddoynszoguussduves Stream
SndunitademsSudamy Message FosAn iy Stream fio AWK MUA record
boundary 18 TnofiluTnseadradoyauuy Message xlidaufitmuavinaves record 97
siannszun lisuiudeiiledfos record boundary wiszszuuyiindeziiudadansld
ninmsnaaeslda IPC W 4 ot Indmninudsiaunsald me Tamngauuiu
195907 U Message queue srmnzaufumsiaveslnsanuiinga NERET AT
Tusunsulideaiinissanmsifesys record boundary mamilousuaslfanln uaziiau
Swlumsldamannniinis1ed shared memory 8¢ Semaphore

# M5V 10azIDUAvBINIT 1% Message queue TuTnsenuiioz 18nanaluieda
T
3. Message queue “lunJﬁanizuuéﬁ‘;m‘mnﬁ"hiifuﬁuqﬂﬂiaﬁ'uﬁq%qa
3.1.1nseer5 90 Message queue Tasead1aves Message uaag Message Tu

Message queue 22l Attribute Y5291 Message ﬁag 119 31.

e

Iy

link

B,

type |

length

31/ 31. uerne Tnsaadravea Message
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dmiudoyaluTnseadredoynves Message fnnmumnodadi

- 899 (link) 1y singly link list i Message 0@ 11

- %A (Type) Y89 Message iU long integer IiTuGIIMUARMULANA1IYDS
Message A0Z Message t:iamnsadmualdnmsivdedoyasziudedoyaiidusiialals
WudmualAgsusumme Message ila 100 minfuffudy venonfiudusideannsold
wilAUD3 Message 1UAE 1T/ UMUL (Address) voe T siwvaudaz Tulswa'ld

- 71106717 (length) ti‘]u%’agaﬁuanwmmag Message Y fivaiaoid st

b4 *
- doyn (data) Aovitadoyaiifl¥doinisds

]
=1

[ ar J a ¢ A 9y v 3o Y 4
amm“lmmumawzvugunmznTﬂﬂﬁﬂmﬂgﬁﬂ%ﬂﬂﬁﬂﬂ Message AN ’lu

Message queue ﬁ'ﬁg'ﬂﬁ 32.

struct msqid_ds

msqid — o

b | i
msg_perm |, link 7 3 NULL
structure  {-. type=100].. type=200} type=300 %
length=1}- length=2 : length=3 ffi
,,,, " 23 ﬁ%
msg first |- data |, ‘&3
msg_last |~ g dat3 * i}i
. ’ 2 data ?f
i e b
: o
X
)

msg_ctime [

3UM 32. uzaeInsaa319une Message quene TunAuveeszyy
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=] 9 & o 1-3 LY dor 1 3 a”d A a v .
Tunlaenssuudguimgyhn lududugdnssisudideyaiilil)swanSond XClient
. o ¥ A v ¥ o’ v ' A L J o 4
(eXpert system Client) i lumsivdeyanngdnsalndssmasy insesguimin e
ar a a { P
asaedagungll wie udluimiudauddougiuuy (Format) wedeyaltidlugtuuuiicdu
L4
Yszurananug (eXpert Server : XServer) 1119 1dudardsdoyaiiifudmlseuiananiu
< i s A " @ [ . y ) 4
$oniinilalaorunis Message queue MiFounAniu dau XClient Tiiludniigldannsadon
& 4 99y o sdw w
Yyupuie i uglnssindesnsd
b 4
msdeRudBYasININ XServer 1tag Xclient 111 141y XClient dedoyariun
© ‘g ¥ 3 .
Message queue Taon1a XServer seApaINISa31S Message queue YUNBUN XClient 92

ARRDNY Message queue lETUBNTH 519 Message queue 18 Tagmarls XServer 19f1dfa

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

#include <sys/msg.h>
int msgget(key_t key, int msgflag);

o & > 4 a G .
key_t 1500 13N U0 Message quene tudailudoyasiia integer 32 bit lav
¥ | ]
Message queue HAazA19zAnaiinn key t gy Tusivandoans1d Message quene Tums
Andaiuvzdnaldan key t AUy msgflag (DuMUBNdnYUEMT1H9IHYD9 Message queue

|4 ] ¥
Wuheeiins 1o 1ded1a'ts Araee msghlag Myl 14585
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VI']TNﬁ 1.

Numeric Symbolic Description
0400 MSG R Read by owner
0200 MSG W Write by owner
0040 MSG_R>>3 Read by group
0020 MSG_W>>3 Write by group
0004 MSG _R>>6 Read by world
0002 MSG_W>>6 Write by world

IPC_CREAT Create new entry. If an existing entry if found that

entry is returned.
IPC_EXCL Setting IPC-CREAT and IPC_EXCL bits create a new]

entry only if the entry does not already exist. If an

existing entry is found, an error ccurs.

ms1a9 1. uansiiidu 1) 1fuazanunanoues msgflag

1 4
(] o o
Tulnsanuiissiinisadie Message queue Taudau XServer Taoldwisiiinsiaail

#define MKEY1 1234L;

L 4
I

if ((id = msgget(MKEY 1, PERMS | IPC_CREATE)) < 0)

printf("Server: cannot get Message queue\n™);

Ta id WudaualsiidmualAlsunsy XServer 30 Message queue 39 (key _t) 1234

4 o b4 vd a iad &
e XServer 1¥MidafiudiNeslimsadn Message quene Ril¥od 1234L Aumnlu

v y .
uAuveszuud Tilsive XClient laqfidsinsssAnaeniy Message queue Hvzdaaldmda
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#define MKEY1 1234L;, /* Fovos Message queue  */
#define PERMS 0666; /* Message queue permission */

if((id = msgget(MKEY 1, 0)) < 0)

printf("Client: cannot get Message queue\n");

sdatiog livmsadhs Message queue Fuudniiesnn msgflag 114 0 uAvEIIMS
Annanu Message queue ﬁ%ﬂ'ﬁ‘l 1234L ‘?i'YI‘N XServer Taa¥1913ud2 XServer 'l 14a51e
Message queue ‘1{7114?3!’11: XClient 32 1@5us e luaunsely Message queue ﬁ’:u"lé’f

nianniiveresdmldimsaiuasindofy Message queue 137 H9EINIAM

Vo o o & 4 o A
msdefudoyadeiulaTlaoldmds msgsnd itaz msgrev Faliguuunis el

#include <sys/types.h>
fiinclude <sys/ipc.h>

#include <sys/msg.h>
int msgsnd(int msqid, struct msgbuf *ptr, int length, int flag);

v L, 94 Ve [ Y P 9 ° P 1 s P | . c;dy
ANUDY msqid NABDAUABINDY id 1A msgget IUAIYDY pir 71D pointer 3y

¥
ar 2

falnseadadoyadail
#include <sys/msg.h>

struct msgbuf { long mtypes; /* ¥1IAUDY message (@;ﬂ‘?l 29 Tnseadn message */

¥ [3
char mtext[1]; /* ‘l’J'En;I,ﬁ‘UEN message Ty (ﬂgﬂﬁ 29 Tasaasn message */

|5

1] I 13 i 4
Jength Wusidealdidh T Iifudidadl Taailusnamenives foya
y *
“flag HM1¢Ne IPC_ NOWAIT w38 0 duilu 0 IPC_ NOWAIT munedaiuiteiSonld

MFI msgsend 1d2linzdeduTonie Wezndumnn Tsunsulumdede linoTaoliisonts
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° & 9 v o o o 9 v d Y te o ]

Mg msadedusanee ldnadns (return value) ﬁju 0 taeluduSe 1wy Message queue
S 4 o ¥y o ¢ ' o

vy ez ldwadwiithy -1 uAdus1521) flag 14 0 §1 Message queue 1an Tolsunsufise o

¥ o’: 1 4 1 =3 s o o @
19198 Message quene YuInlioda laudnaznduui Tdsunsulumdade

o + 1 A 3 4 hd dy
A20019msdadeynda 1a XServer itaz XClient 92 1Smiounuiinei
msgsend(id, (char *) &(mesgptr->mesg_type), mesgptr->mesg_len, 0)
o L o o’: o b o u" v dy
TINIUNITTY message UHAINS o114 lagsda msgrecv PRU

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

#include <sys/msg.h>
int msgrev(int msqid, struct msgbuf *ptr, int length, long msgtype, int flag);

AMUNUI0BIALIS msqid 1AL msgbuf WMABUADRING msgsend UA length,
- -t
msgtype, flag 3T UATINYNIBAIY
£ 7= - o slé g A Y o
-length ¥1ufwuIa Ingiigaves message Newtsoiuldgenaovinavesdulsi
| 4 D
151909 IAE MUY message Huriuios

[
g g

L 4 o [ -3 é o
-msgtype NOFTIAUDY message NHMUATTAIT? msgrev TuidwndaiitlthySoy

-

1 4
Mounun type U943 message Tu Message queue Tﬂﬂfﬂ’fﬂﬁ'muﬂ ail

J t 4
- i’l“l msgtype (M1AU 0 mdatiezou message usn‘lu Message queue l‘l?T:lJ‘l‘lfﬁuW)
uls msgbuf
Y ) ' o & ay 1 o ) [ Y #
- 07 msgtype YNNI 0 FITIUITDIU message UTNNY type IAYINUNY msgtype (91
nld msgbuf

» 1 4
@ 4

- 81 msgtype 100n31 0 M1FaTi92BIUAT message NliM type BsATMIBIIINY
msgtype Wanlalu msgbuf

o e 1 o ° o @ ; Hq V¢ -
- dmium flag sxiudiszynisiauvesiidsiilag flag Aldisvg e
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v » [
MSG_NOERROR $1% flag #il 1iafin15ee message Ailivrnalnaiiiusi length fin
o *a” o s b4 ' 3 v 9 2 J
Fatioemsaald  midus length 11829213 return error §115319% return error 31 4R
VYB3 message Gl?‘iﬁjvlﬂ
3 o o I3 v @ oA A
IPC_NOWAIT ¥mshinuvesldsunsunduumirnudenuil lunsdifieu
g v o ' [ [ ] Y Y i
message 16 nvz lawadwsitu o d1eulaldes 1dnadwsslu -1 411301 flag dail Junsain

87111A11 message 14 1 A79671915U

J ¥
o '

vllifl message Tu Message queue Mdadivgsoaunnozil message L‘lshm

A190719M155Y message ﬁﬁ'qf':

#define MAXMSGDATA 4000
msgrev(id, (char *) &(mesgptr->mesg_type), MAXMESGDATA, mesgptr->mesg_type, 0)
Lﬁﬂ‘l‘f;\ﬂu Message queue m?ﬂuﬁ’m 1HIWIT00U Message queue &u"lé’ﬁduﬁﬁe

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

#include <sys/msg.h>
int msgetl(int msqid, IPC_RMID, struct msqid_ds *buff);

- msqid (i faveniuilu Message queve Su'lvu
-IPC_RMID ilusfwenneeimsay
. 4 \ v
- struct msgid_ds (lu¥e structure o4 Message queue TuUAUYBITS DY 92D

fmualdiiduo

° . o n‘:
MIAY Message queue 3291 IADINNNA server N30 client 119 (1HiRvInTuRe2)

L4
o

fapMmIay Message queue figail

msgctl(id, IPC_RMID, (struct msqid_ds *) 0);
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) v 1 4 »
ninMdanmuuns 198 Idduneums 1 uuee Message queue fatl

1391 Server Client

a%'w Message queue JCULRGR] msgget
(flag = PERMS | IPC_CREAT)

AAADAL Message queue Taomda msgget

(flag = 0)
ar 19 o @ - ar 1 o o =)
Fudadoya laumda msgsend, 130 Sudedeya lasf1d9 msgsend, M50
msgrcv msgrcv

01 Message queue ﬁl’wﬁ‘lﬁ' 3 msgetrl

4. MIAAADIENNG XServer U XClient vt s Tumsiinuwes
1 4 } 4
XServer tiuaz i lddAadeny XClient iios1sisaifonniniu lusisaXClient o199iiunn 7N
g o 3 acd ' o . @
1914 dariuisedeaiidznee 1% XServer 131018791 message laitluvoe XClient Aala
= v Y 1 ' v
ﬁ1ﬂﬂk511ﬂﬂi1nu1tlﬁ’l’31 message LIADE message ITAIUIINITY] type "lﬂm‘lums
ar -1 Y w1 o - ar Q‘l’

Suisdezannsossy 1RSuAU9TY message 7l type Ty dafuiseamsald type vos
v v 1]
méssage @ MIUNITIUA message M0INUART XClient 1A 1aun15531) 1% message Navinua

. ] ~ ' o & kY ] & o v v Y
ag XClientdl type Muanaaiu davzdos himiouruluudazdadao
v ¥
35015 umssey type v89 message TuTnssnuiifle ldmanuaaTusiva (Process

1D) vesudas Tsivaiiluay type 184 message K331l 33.
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clientt |, client2 client3 |,
pid=128 | pid=456|." pid=789 |
i %;»w;“ﬁ“m " ol v;:s;&.: ag:.%; e - i
type=123 type=1 type=456 type=1 type=789

Server

RN

511 33. nernIMsRAABYBY XServer 1) XClient vange I sixe

{ = o w ‘b
91317 33. § XClient 3 Tusiver TaslinuonuTusiva 123,456, 789 arud vl
AMUNINET XClient UARZAIILTITOTY message 1 type milouiuvuuay Tusiwadaies
3 .’,’ ' s $ o i o
181U 191 XClientl 9251 message N3 type (11 123 XClient2 95D message 11 type W
1Y ia o
456 110 XClient3 923U message 113 type 111 789 Hludu
5 mua A XServer SURMWIZ message 1) type (T 1 1118 131 XClient Avamish
] 9 o g o v ) " 1 @
sdadoyaldiy XServer Maziimsmamunaaylsiavesnuewdala 3 ludwives

4 1 ° < ar {
Joyafiazds uazAmua message type 1iilu 1 Asguldi 34.
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link

type=1

length=N

PID

DATA

£y
Foar £

519 34. uerms In39er319909 message 11 XClient 1% XServer

GABG message f‘rvzag:ms‘luiﬂsaﬁ%' 1NUD3 message Tu Message queue "Es)ﬂ'ﬁﬂ‘d\?

ifo XServer 14511 message 910 XClient ud3nsrirminsmy lifsisaveq XClient
fshudrwes message usnifnls 39 message ¥4 XClient yhuffemsdasmdausiteld
XServer Timseyunutiues wuile Xserver Mdmdmenainmseynmuudfieziinmmne
v Tusaiuandiu type 494 message iagauid1 1114 Message queue

b 4
I OIVIUINUATNILEAITUADUNTIININUTEN IS XServer LA XClient vlﬁ’l'ﬁﬂ

4
H
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130 XServer XClient

1.ad Message queue

2.505° U‘i’l”e)lql,ail‘lﬂ Message queue
1.AARDAY Message queue 1 XServer o319 130d0

2. oy TUsiavosnuies
3abmwoas Tsd T laluduivesdeya
4.?1'\3‘{1183@”1‘1]11# XServer Inufiua type =1
5.593UAIMDVIN XServer
3.‘15%%‘178;{’;1‘71 type = 1 911} Message queue
c asfusmunoas T sirvesddenind
Wavesdeyn
sahdayah dlavhniseyuiu
] d' 9
6.@’0“?181,}1!1141’1‘1@?1\11“ Message queue
1 4 [
7.n80 I duseu 2. ¥93 XServer Inil
J Yo o o 9 °
sundeg lasusaslinganmsiau
6. 145uMmeVIn XServer 1dnoui 1o 114
AuMIHdeIMs
7149 hidsansAarony XServer 811 a1 Message

4 v
queue S1dvamshude naulURduasun 4. ves

XClient
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@74 XClient

MIMIIUYDI XClient

. [ P o s P
XClient 11 Tlstsannesveldusmsves XServer Mvhmihhewmdoyaningilnsel
' v ad s q o’ o a A 2N ¥ L oA x .
AN 10 AduesA WuwesTagangd wSemsesFuimin Wudu &9 Arne AT XClient

wih lluasdlugduvviimnzauieda i Xserver aa ludagai 35.

Physncal dewces

gy ¥, v 7
m J—+ XClient XServer
l:ll“§f~ a‘;l;w‘

v

Message Queue

NN 35. UEAAINITHINTUUDL XClient
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£ ] ¥
Tusisrer XClient aunsadiuldvsTusiaiivhauegidiomd (foreground process)
A & o » dy as gy v n’: o . A
5o lusiraninuegiiieanas (background process) 1 14 TuABUNITIIUYBY XClient 923
o dyd
ufe
o 9 g
- Sudeyaningunsaiaunm
- waadugunufimuns ey
- dadoyadiudasguuuuudaslu Message queue
- 595UMIAIRMINBUNAUDIN XServer

@ [y s ' 3
- nau TS udeyasinginsaitunnIndsundies exit

ms%’u%’mﬂ;amnqﬂﬂmﬁuwwiﬂumsémfiﬂﬂﬂi%’f‘iﬁ?@ﬁmmzﬂuﬁ'uqﬂnmf
g 1wy Srovnsaldunnily Aduesa sramnsosm1dlasldfids fgets, fread, ... Tu
a3 Srgunsaidunnimanedfiniesh Xserver iamegTaoiums TCPAP network
Aemaudn18aaumds read ifudy

defimsswandwmdminiiae ldues Xclient Aomisuasgiiiuy (format) veq

v
Lo

Foyoit iz uud Xserver 250 maRdesimsutasgiiuuhuiumse
XServer vzSuaduwnii sting doanuidulslalauduohls wu “TEMP=100" ud
qﬂﬂiﬂfﬁhmﬁﬁmwian’fﬁmwuniu sensor ﬂ"m1fuﬁqu‘lnajwﬁmm@im’s’auﬁ'auuaz%z
'daﬂ'w'lﬁ'tfluﬁ'mamimwﬁqﬂﬂmﬁumam%’u"lé’xﬂmﬁﬂs 13U sensor agaimngiiorverdenuiiu
Fatew 8 Sinmng 10 Surfionsnumgamgivazih Tao XClient sxvimihiigioyaiidh
ufunngnsalerlsfefiy Insideyatdunihuiiudeyavesdauser Is s
XClient flvzAndeRugUnsalifissetrufivanionawetedld udusnnudeimsvedld
1ﬁcmwi1uT1Jsuﬂm¢’fmmm'h%gaﬁn’huui‘lummqﬂﬂmﬂﬂua:qﬂmtﬁ&uqﬁluqﬂnsnfﬁ
fordostudnlsla

e XClient uvlasdoyaldegluzfi Xserver i’ﬁntné’aﬁ%zﬁﬁ’fﬂgaﬁu‘lﬁaﬂu
Message queue tiefi9zlh XServer n3ultloysnusiely swazdvavesmsdanziudeoyn
1) Message queue yiuszadnisluiadedaly

ni0nf Xserver dhmseypnuadwdansdemeuduily string doarmild
waargrlvesniseyauedielsin iy Xclient Tavfi §iSouTusunsy XClient aunsasziin

t 4 » H
voasweuil ihimsniugugdnsaldug Idinsdesms ez lsdudmeud Idindaedre
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Iy

[ [ a P=3 & 9 oy ﬂ s 9 = d @
l‘]fuﬂ’]ﬁllilﬂ')‘lﬁ’lll5$UULﬂiﬂQUu@ﬂﬂﬂQ‘l‘]§u‘]l UGI353”18?\'31”5ﬂuuﬁzuq‘l‘ﬂimﬂiqﬂﬂ1]
A v a d day 3 v 4 . . Y o
QﬂlﬂQUTIQ']QTMWQU‘U'ﬁ]\‘lu'lﬂl‘lﬁg’,ﬂ'wﬂ?'uJiﬂucl'ﬂlﬂ5908“9’111?]'\1“?7?7']1 100 ﬂaﬁﬂﬂmmi

¢ o qy o ¥ o o & w a ' Yo o
Lﬂﬂ’nmuﬂﬁizmumiauaaﬂ HAagHIUNYULIUN lﬁTﬂzlﬂlUUﬂQQTU‘]‘lﬂﬂQu
if (TEMP > 100) then (HOTVALVE=0pen)&&(COOLVALVE=o0pen)

Taen
[ ' @ P =y :‘ u’;’
TEMP (Humdanlsnvengumnpiveailuvaeiiu

9
VALVE iHué1uena01used valve thhtansedla

uazdn XClient deri1 “TEMP=100" 1 XServer 4872 1o XServer Moy
= o ' % -1 ’ o o [y
wiseg lddmeun “VALVE=open” 810UU XServer NISAIAT “VALVE=0pen” navanl¥iy
¥
XClient Ta/5Unsy XClient fivgenunsad ldvzdeshimsida valve Whinhdeusenuazitla

g g o
valve Tiwoudn iwWudu

AUV OUABIZHIN XClient N1 XServer

XCient 92AAADAY XServer 1A8A1MMS IPC TavAaufl XClient 92199714 Message
2 =
queue MAHUNI XServer 22AD9319 Message queue UUIUNIADY UAINIY XClient S99
1 4 » v
ANNTORARBAY Message queve WUlE S mTuUMTIN XClient 1FdmSumsandeny

da_ o o o dy
Message queue NADATY “msgget” AU
id=msgget(MKEY]1, 0);

Tnvh MKEY fis¥ouns Message queue
(3 lI'J ¥ o =y A ar 1 a’: ] o ‘;
fdatiazinmsfnneil Message queve iniu lii'ldvimsad1a Message queue

v i
- o w

y [y [« 3 [ . ¥ '
11 Taeffids “msgget” vzdemndunuiuavduoudiy Gd) weldidhuaviny Message

Q7 ¥

» ] ¥
queue 17U Aedragulunsdedioyanslu Message queve #1118 1A M1d9 “msg_send” Al
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msg_send(id, &mesg);

=t

b lidsdoyanegludiuls mesg 1AL Message queue Niianuavszd

dlusrwesdoyaludalsye id

fm5usoaziBuavesdan e lF 1ddmsy XClient szmiiouny mdanldnuy

XServer

s T ° Y- v e - !Ic;
dasenaldsunsudmsuwensienuilaenssuuditoirisy

v »
Tisunsuse Tfidludotnalisunsuues XClient Nivsulaold sub-routine

uag include file N3zuV 1A

#include <stdio.h>

#include "Xlib.h"

Mesg mesg;

main()

{ int id;
xopenq(&id); /* 318 MeARAe Message queue Y939 XServer */
client(id);  Tsunsusmaminglnselfudeya *
mesg_send(id, &mesg); * o a%’agaaﬂu Message queue Ty

XServer */

xcloseq(&id); /* NN IAAABNY Message queue U093 XServer */
exit(0);
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client(id)

int id;

{ int n;

if(fgets (mesg.mesg_data, MAXMESGDATA, stdin) == NULL) /*
91UAI9IN Standard Input */

printf("read error\n");
n = strlen(mesg.mesg_data);
if{mesg.mesg_data[n-1} == "\n')
n--;
mesg.mesg_data[n] ="\0";
mesg.mesg_len = n;

mesg.mesg_type = 1L;
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(V] 1 b4

198193 1T U

M35 14 9uTisunsu XAdmin

o o o °o_ o s Jd
vineme :  $dnus Fudu fedidandlddeshiuiti 1y

]
=

LYY v o =
AIDNYT AU ﬂﬂ‘llﬂﬂﬁ‘ﬂiﬂillﬂiilllﬁﬂﬂNﬁﬂﬂﬂll']

<

- Wdndoants

#lis-1
-rwxr-xr-x 1root other 86468 Jul 5 16:47 xadmin
-rwxr-xr-x lroot other 77960 Jul 515:54 xsrv

- msi5on 19919 XAdmin

4L H o o
Tilsunsu XAdmin Feiminlunmsarugunshauresssuunmuad g
sonldaula

’ ]
o Q7 ¥

a do L a oo e ) ¥
TauRuvifda "xadmin” i prompt voagling mdase 11l uadasmsionldau
Tusunsu XAdmin

o 2 ' £
tazHaansn laenmsison Tlsunsuil
# xadmin

Welcome to I/O Independent Expert System Shell

Initialize...
Processing [A.cvl]
Processing [B.cvl]
Processing [C.cvl]
Processing [D.cvi]
Processing [E.cvl]



Processing [F.cvl]
Processing [G.cvl]
Processing [H.cvl]
Processing [1.cvi]

Processing [J.cvl]

Processing [K.cvi]
Processing [L.cvl]

Processing [M.cvl]
Processing [N.cvi]
Processing [O.cvl]
Processing [P.cvl]
Processing [Q.cvi]
Processing [R.cvl]
Processing [S.cvi]

Processing [T.cvl]
Processing [U.cvl]
Processing [V.cvl]
Processing [W.cvl]
Processing [X.cvl]
Processing [Y.cvl]
Processing [Z.cvl]

Initialize complete

[xAdmin] :

86

[ - é’ »
ol unTUsunsu XAdmin Aunmda9z1l51n5) prompt ¥89 11514051 XAdmin e

seFusidnngld

- MsveANuTIMaL (Help) lTumsiSonldmidansqueslysunsy XAdmin



i a do P [~ a o @ n’/‘
{IBWUNAIIN "help” 1 prompt U89 XAdmin sziumsiuimFenanuaves

9 3 = 4? Y
Tsupsunsouf1o5UBIUBUNIIRD

[xAdmin] : help

Help Subsystem

delrule : Mark a rule deleted
displayfact  : Print value of all fact

help : Provide this screen
loadfact : Load default facts from file
newfact : Enter a new fact

newrule : Enter new rule

udelrule : Undelete rule

packrule . Delete all deleted mark rule
rulelist : List all rules

savefact : Save default facts to file
startsrv : Start Expert System Server
stopsrv : Stop Expert System Server
why : Explan how system produce the advice
xping : Ping to XServer

exit > Quit from this program
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~

if VARIABLE1 = VALUEI then VARIABLE2 = VALUE2

-VARIABLE], VARIABLE2 ﬁa‘?}aé‘f'suﬂ'iﬁéﬁaﬁmLﬂuﬁnmﬁﬂnmjﬂummzﬁ
anden iy 8 A0nys
ﬁ")’e’)tiN‘U?N‘?;'EJﬁ"mﬂ‘iﬁQﬂﬁlﬂﬁﬁﬂ TEMP, QTY, LENGTH, RESULT
Frethevesdedusinane
Quality : mseiidnusdudnegludunls
TEMPERATURE :  (WS12AI481UAU 8 AI0NYST
RESULT 1 : inseiisnvssiililssasnusdlngegludofuls
-VALUE], VALUE2 flon 1903 2u15%%a string

o/

ar L) =; 9y 7= 4”
AU NVDINHNYNABIUAIY

if TEMP=1 then SWITCHA=off
if AAA=2 then BBB=3
if RESULT=yes then REPLY=50

amulungamnsofiingeanuoneassnmans logic 1Afe inSeanuy "m3e (on)"

4 o &
1Y 1INIBINNIY "Iae (and)" ASU

& Qs o
HIINHUY Uanyw
|

A
nio

{Has &

[xAdmin] : newrule

Please enter rule

: ifINTEREST=fall) then (STOCKS=rise)
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Please enter rule

1 if(INTEREST=rise) then (STOCKS=fall)

Please enter rule

: if(DOLLAR=fall) then INTEREST=rise)

Please enter rule

: if(DOLLAR=Tise) then (INTEREST=fall)

Please enter rule

: if(FEDINT=fall) & & (FEDMON=add) then (INTEREST=fall)

N

Please enter rule

: exit

- m3vagngnszuuliey
1 4

Aoy o @ |
sannsasengngifiegnanualugrunnud 18 laeldmids rielist Fees 14

Qs

o o dy
HAOONDAIU
[xAdmin] : rulelist
RULE LIST

1).[fU] if ANTEREST=fall) then (STOCKS=rise)
2).[U] if INTEREST=rise) then (STOCKS=fall)
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3).[U] iftDOLLAR=fall) then (INTEREST=rise)
4).[U] iffDOLLAR=rise) then (INTEREST=fall)
5).[U] ifFEDINT=fall)&&(FEDMON=add) then (INTEREST=fall)

Y v A o o 4 slﬂ v ¥ a o

ﬂﬂ’lﬂlﬂﬂl‘lﬂ\?ﬂ“’]ﬂﬂﬁUTUlaﬂﬂﬂlﬂﬂﬂauu‘]cﬁﬂﬂxi‘”L uﬂ')ﬂ’lﬁﬂ\iiuﬂ'ﬁaﬂﬂa 3o
] Y 1 @ Y v o A A A o

msisonaiu deez ldnanluddede 1t dadnusiieglunieanune [ 1 fie flag vesnguq Tay

< [ d”d
UANUNUIWWAIUAD

] t4
U nuedun3eeeyuiu (Inference Engine) ansovhngiiannsaldaula

] »
D nuwdunseseyuue livhngil lildaw

- m3aung i ludssmsoenvinsyuy

[
g

desidesnsidmissoyumlidnsaingle mmniseild Taoldsds

4 oD al o]
delrule @am 3 19 1aaail
[xAdmin] : rulelist

RULE LIST
1).[U] if ANTEREST=fall) then (STOCKS=rise)
2).[U] if AINTEREST=rise) then (STOCKS=fall)
3).[U] iftDOLLAR=fall) then (INTEREST=rise)
4).[U] iftDOLLAR=rise) then (INTEREST=fall)
5).[U] iftFEDINT=fall)&&(FEDMON=add) then (INTEREST=fall

[xAdmin] : delrule

DELETE RULE

Please enter number of rule : 3
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-

[xAdmin] : rulelist

RULE LIST

1).[U] if AINTEREST=fall) then (STOCKS=rise)

2).[U] if INTEREST=rise) then (STOCKS=fall)

3).[D] it DOLLAR=fall)Othen (INTEREST=rise)

4).[U] if(DOLLAR=rise) then (INTEREST=fall)

5).[U] il FEDINT=fall) & & (FEDMON=add) then (INTEREST=fall)

b 4 4 [}
asavuuuiliiudioinsdimuan flag vosngiiuq1didhuuuy Delete o hild
A o c:' 9 1 o o U Yy ¥ 9 ° dy [ 10
wseseyuu ngil 119 uddangdenseglugiunnul SHrdesmshngiinduanldlminld

IﬂUT‘l’f‘ﬁ'lﬁ'ﬂ undelrule A4H
[xAdmin] : rulelist
RULE LIST
1).[U] if ANTEREST=fall) then (STOCKS=rise)
2).[U] if INTEREST=rise) then (STOCKS=fall)
3).[D] ift DOLLAR=fall)Othen (INTEREST=rise)
4).[U] iffDOLLAR=rise) then (INTEREST=fall)
5).[U] it FEDINT=fall) & & (FEDMON=add) then (INTEREST=fall)

[xAdmin] : udelrule

UNDELETE RULE

Please enter number of rule : 3
[xAdmin] : rulelist

RULE LIST
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1).[U] if ANTEREST=fall) then (STOCKS=rise)

2).[U] if (INTEREST=rise) then (STOCKS=fall)

3).[U] iftDOLLAR=fall) then (INTEREST=rise)

4).[U] iftDOLLAR=rise) then (INTEREST=fall)

5).[U] if(FEDINT=fall)&&(FEDMON=add) then (INTEREST=fall)

- msaungii lidesnsesnvinszuuedientss
SumsaungitldinisanTaeldids delrute tdavonninguanug eteans
(18490 Mds delrule %::"lii'mjﬂgtfuaamms,smﬂ'mJfﬁaﬁﬂﬁ'émﬂﬁmtéaﬁiumnﬁu ﬁﬁ'{q’ o
fHernsoung i flag W D' (Delete) ponmNuANTeya uazdoungdnludmumud
ssam Index dmsuiiudoymiuln dmivmehousedna i 18 Taolem

S 4 v s d
4 packrule G992 1AHadwAall
[xAdmin] : rulelist

RULE LIST
1).[U] if INTEREST=fall) then (STOCKS=rise)

2).[U] if AINTEREST=rise) then (STOCKS=fall)

3)./U] ifiDOLLAR=fall)Qthen (INTEREST=rise)

4).[U] iff(DOLLAR=rise) then INTEREST=fall)

5).[U] if(FEDINT=fall)&&(FEDMON=add) then (INTEREST=fall)

[xAdmin] : delrule

DELETE RULE

Please enter number of rule : 3

[xAdmin] : packrule



PACK RULE
Done

[xAdmin] : rulelist

RULE LIST
1).{U] if ANTEREST=fall) then (STOCKS=rise)
2).JU] if ANTEREST=rise) then (STOCKS=fall)
3).fU] ifDOLLAR=rise) then (INTEREST=fall)
4).[U] ifFEDINT=fal)&& (FEDMON=add) then (INTEREST=fall)

- msdaln eXpert system Server ( XServer ) SN

o o o o & v Jdo y
resada Il Xserver 11a111a Tao 198144 startsev G992 | dnadnsaad
[xAdmin] : startsrv

START EXPERT SYSTEM SERVER

Sending output to nohup.out
[xAdmin] : exit

#ps-e
PIDTTY TIME COMD

0? 0:03  sched
1? 8:19  init
2? 0:00  pageout
3? 66:30  fsflush

20272 0:10  sac
203 console 0:01 ttymon
176 ? 0:00 IpNet
10672 0:04 rpcbind
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1232
98 ?
108 ?
1307
1147
1347
1367
147 ?
167 ?
157 27
1752
206 ?
2007
184 7
6143 pts/0
6136 pts/0
6167 pts/2
6142 pts/0
6129 ?
6152 pts/2
6163 pts/2

0:03
1:51
0:00
0:00
0:00
0:01
0:02
0:01
0:00
0:25
0:06
0:11
0:02
0:35
0:01
0:01
0:00
0:01
0:0
0:00
0:00

94

inetd
in.route
keyserv
automoun
kerbd
statd
lockd
syslogd
Ipsched
cron
sendmail
ttymon
vold
utmpd
script
sh
ps
script
4 in.telne
sh

xsrv < 1lsiraung eXpert system Server

o [d Q.I y . g h:{ J
nandaiinda 1lsunsy XAdmin sz Tussaduulnigeodn xsrv

dmsuilszuiana

- MTASIVABUNITNIIIUUDY XServer

. L4
Lﬁmﬂﬁ’mmsmmﬂ XServer ﬁnmn?a"luﬂ'ummu1mmwﬁau‘1ﬁ7mms

* ) o & 4 o d ] o LY
ladennu ( message ) 1U81 XServer Faiile XServer lA5undanvedadonnundviniiiu

XAdmin 8151145y reply message 9170 XServer NUIWANIT XServer ﬁ‘lwﬂﬁﬂé uadufn
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timeout UaAI31 XServer 89T 1ABMI  Mmsasnaouiiin1dlasldfids xping 9214
o dar ::y
HOAND AL

[xAdmin] : startsrv

START EXPERT SYSTEM SERVER

Sending output to nohup.out

[xAdmin] : exit

#ps-e

PIDTTY = TIME COMD

0? 0:03 sched

17? 8:19 init

27 0:00 pageout

3? 66:30 fsflush

6231 ? 0:00 xsrv < Tisisavos eXpert system Server
# xadmin

Welcome to I/0 Independent Expert System Shell

Initialize...
Processing [A.cvl]
Processing [B.cvi]
Processing [Y.cvl]
Processing [Z.cvl]

Initialize complete



[xAdmin] : xping

XPING

XS.GI‘V is alive
[xAdmin] : exit
#ps -e | grep srv
6231 72 0:00 xsT'v
# kill 6163
# ps -e | grep xsrv
# xadmin
Welcome to 1/0 Independent Expert System Shell
Initialize...

Processing [A.cvi]
Processing [B.cvl]
Processing [Y.cvi]
Processing [Z.cvi]

Initialize complete

[xAdmin] : xping
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XPING

cannot get Message queue

- m3lddoyaliiy XServer ito 19 XServer Uszuaana
T Talsunsu XAdmin 1ufTa)5uns50 XClient Fejudeyaninmantiufivioddae
mafldte  aunsolddeyamelilsunsy Xadmin iold Xserver 11Ut szanama’ld
Taowadwi7i Ifozgnuansoonmeenv

J ¥
srensolddeya iy XServer 18 Tt 19M1d9 newfact daded1anelulil

RULE LIST

1).[U] if AINTEREST=fall) then (STOCKS=rise)

2).[U] if INTEREST=rise) then (STOCKS=fall)

3).[U] it DOLLAR=fall) then (INTEREST=rise)

4).[U] itIDOLLAR=rise) then (INTEREST=fall)

5).[U] if(FEDINT=fall)&&(FEDMON=add) then (INTEREST=fall)

[xAdmin] : newfact

INPUT A FACT

Please enter fact: DOLLAR=Tise
ourTrPUT

INTEREST=fall

] b4
- MsvefoTueNAIneuh XServer a3 Idiu 1dunediels
> ] L4
Tuuensdlddesmansiwuhmeeudi 1dvin Xserver 1iuldunedels lingdela

' ] 1 4
thahgmiwnly fldamnsaSung ldsndida why dedredredelad

RULE LIST
1).[U] if ANTEREST=fall) then (STOCKS=rise)



98

2).JU] if (INTEREST=rise) then (STOCKS=fall)
3).[U] iffDOLLAR=fall) then (INTEREST=rise)
4).[U] iftDOLLAR=rise) then (INTEREST=fall)
5).[U] if(FEDINT=fall) &&(FEDMON=add) then (INTEREST=fall)

[xAdmin] : newfact

INPUT A FACT

Please enter fact: DOLLAR=rise
OUTPUT

INTEREST=fall

STOCKS=rise

[xAdmin] : why

EXPLANATION

#Rule : if (DOLLAR = rise) then (INTEREST = fall)
Result : INTEREST=fall

#Rule : if INTEREST = fall) then (STOCKS=rise)
Result : STOCKS=rise

¥ v
- MIVBYAIVDA fact MaMuAT XServer 19 1umsilszunana
[xAdmin] : displayfact

DISPLAY FACT
DOLLAR=rise
FEDINT=null
FEDMON=null
INTEREST=fall
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STOCKS=rise
[xAdmin] : newfact

INPUT A FACT

Please enter fact: DOLLAR=fall
ourTPUT

INTEREST=rise

STOCKS=fall

[xAdmin] : displayfact

DISPLAY FACT
DOLLAR=fall
FEDINT=null
FEDMON=null
INTEREST=rise
STOCKS=fall

d 1 v
- MSINVUAT fact Y09 XServer a3 Iuniudoya
: P '
Frannsafumees fact luvselavagnils Bluufludeyafionu 3 14amine
naa1d Iao 14981 “savefact”

[xAdmin] : savefact

SAVEFACT
Saved

. 14 »
- M3 MDA fact MNURNTBYaINEARUTUAU IR XServer
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A » 1 - v o Yy o @ 9 [~ = 9 o
ADNITDIUAIVDY fact 'Vlvlﬂlﬂ‘ll"hﬂ'lﬂﬂ7ﬁ\3 savefact n'lcl"]f\?'lulﬂu‘ﬂ'uﬁJWuﬂJENﬂ?
w5y XServer

[xAdmin] : loadfact

LOAD FACT '
Loaded

- NISNYAMININUYDL XServer
[xAdmin] : stopsrv

STOP SERVER

Stoppped
- 11799NINTTVUY XAdmin
[xAdmin] : exit

Server Terminated.
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XADMIN : main 1/3

C START ) file xadmini.edg 104

Initiailze variables, files, IPC

y
Read command from user
Yes
command = "delrule" ? delrule >
No
Yes
command = "displayfact" ? displayfact _
No
Yes
command = "help" ? printhelp _»
No
Yes
command = "loadfact" ? loadfact —_»
No
Yes
command = "newfact" ? —_— newfact —_— ]
No




XADMIN

file xadmin2.edg

command = “newrule" ?

main 2/3

os(®)
b

command = "udelrute" ?

command = "packrule” ?

command = "rulelist’ ?

command = "savefact” ?

command = "startsrv" ?

newrule >
udelrule —_—
packrule >
rulelist _—
savefact —_——p
startsrv —




XADMIN: main 3/3
file xadmin3.edg 106 @

command = "stopsrv" ? stopsrv >
command = "why" ? why —_—
command = "xping" ? xping

command = "exit" ? Error : object not found

D




XADMIN : displayfact 1/1

file xadmin5.edg
107

DISPLAYFACT

( ENTER )

Lets XServer to save all fact (variable)
in to a temp file

Open the temp file

Read fact from temp file

Display facts on console

No

EOF ?

Yes

Close temp file

( exT )




XADMIN : packrule 1/1

file xadmin10.edg
108

PACKRULE

( ENTER )

Open rulebase, temp file

Get a rule from rulebase file

Yes
Rule status ="D" ?
(is that rule deleted ?)
No
Wirite that rule to temp file
No
EOF ?
Yes

Rename temp file to rulebase file
and close all files

<

=)




XADMIN : rulelist 1/1

file xadmin11.edg

RULELIST

=

Open rulebase file

Get 1 rule from rulebase

Translate to user readable
format

Display rule on console

N—— e’

No

EOF ?

Close rulebase file

EXIT

N
N

109



XADMIN : savefact 1/1

 file xadmin12.edg 110

SAVEFACT

C ENTER )

Send command "savefact”
to XServer

Waiting for reply from XServer

Display the reply from
XServer on console

o )




XADMIN : loadfact 1/1

file xadmin13.edg 111

LOADFACT

=

Send command "loadfact”
to XServer

Waiting for reply from XServer

Display the reply from
XServer on console

&

EXIT )




XADMIN : startsrv 1/1

file xadmini4.edg 112

STARTSRV

==

Execute command
"nohup xsrv &2>&1 &"

Waiting for reply messag
from Xgerver

Display the reply
message on console

& Shid




XADMIN : stopsrv 1/1

file xadmin15.edg 113

STOPSRV

)

Send command “stopsrv”
to XServer

Waiting for reply message
om XServer

Display the reply
message from
XServer on console

EXIT > '




XADMIN : why 1/1

file xadmin16.edg 114

WHY (EXPLANATION FACILITY)

Open event log file

[-—]
Kot

Display data from
event log on console

No

Close event log file

( EXIT

/




XADMIN : xping 1/1

file xadmin17.edg

XPING

=

Send command “"xping”
to XServer

Waiting for reply from XServer

Display the reply from
XServer on console
(See NOTE 1)

C

exT )

NOTE1:

Message = "XServ is alive" if XServer is up.

Message = "Cannot get Message queue" if XSetver is not up.

115



XADMIN : delrule 1/1

file xadmin4.edg 116
DELRULE

=

Read rule number from user

Change rule status of the specified rule
number to DELETE ("D")

Recreate clause variable list file

L N D




XADMIN : displayfact 1/1

file xadmin5.edg
117

DISPLAYFACT

=

Lets XServer to save all fact (variable)
in to a temp file

Open the temp file

Read fact from temp file

Display facts on console

No

EOF ?

Yes

Close temp file

y

C ExiT )




XADMIN : printhelp 1/1

file xadmin6.edg 118

PRINTHELP
C ENTER )

y

Display help message
on the console




XADMIN : newfact 1/1

file xadmin7.edg 119

NEWFACT

)

Read a new fact from user

Put a new fact in to XServer
message queue

Waiting for the result from
XServer

Display the result from
XServer on console

= )




XADMIN : newrule 1/1

file xadmin8.edg 120

NEWRULE

ENTER

y

/ Read data from /
user

Yes
C EXIT
No

Check Syntax of user's data

Yes
' Display error message
No
\_—__—_‘___/

Write new rule to
disk (rule base file)

Recreate clause variable
list (index) file

¥




i

XADMIN : udelrule 1/1

file xadmin9.edg

UDELRULE

=

121

Read rule number from user

Change rule status of the specified rule
number to USABLE ("U")

Recreate clause variable list file

(Aot D




XClient : main 1/1

file xclient1.edg 1
2

( START )

Get IPC (message queue) to
connect with XServer

Read data from I/0 or
user defined program

Convert data to format
which XServer required

Send data into message
XServer queue

Waiting for the reply from XServer

C sToP )




i

XServer : execcmd

file xserver2.edg

EXECCMD

G

command = savefact ?

command = {oadfact

command = xping

Send error message
“object not found’
to message queue

123
savefact
loadfact A
xping —_—p

( EXIT

N




XServer : savefact 1/1

file xserver3.edg

SAVEFACT

=

Open data file

e

Save all status of variable in memory
( vartabl ], valuetab [ ] ) into data file

~ A Fe-B)= N =%

Close data file

=0

124



XServer ; loadfact 1/1

file xserverd.edg
125

LOADFACT

=

Open data file

— —_—

Read status of vartab[ ], valuetab] ]
in data file into variable in memory

. A We-BY = M

Close data file

=




XServer : xping 1/1

file xserver5.edg

XPING

C

ENTER )

y

Send reply message
into message queue

C

T )

126



XServer : inference 1/1

file xsServer6.edg

127
INFERENCE

=

Place condition (the new data from
user) on the head of conclusion
variable queué

—————
]

Write event log

The clause variable list is searched for the
variable whose name is the same as the

one in the front of the queue Set head pointer of

conclusion variable queue
to the next entry

No
Found variable in
clause variable list ?
Get a rule which match with that variable
(rule whose has that variable in IF part)
from rulebase file
No

Result of IF part = TRUE?

Set the program variable to value as
specify in THEN clause and
place that variable on the end of
conclusion variable queue

Conclusion variable
queue is empty ?

C = )
Set head pointer of conclusion
variable queue to the next entry




/ 128

dy 1 dl ¥ o U ¥ d‘ = } :j 1 Y o ¥ ¢ v ¥
wnanstluenasianulidmsunisidnuienisfinewingu leugslnhluldusslevimunisin

[} = 5 le = gj v at 2V dgl v 2 a = v gj d‘d o v
Lidnsdllagnsdu dnviwvnuiilvidawdadiiont wagdesdeddiadnvedenarsynasaninisiluld



129

Make file for XAdmin

xadmin : explan.o kaq.o 0.0 lex.o main.o message.o newfact.o search.o sort.o syntax.o seman2.0
then.o util.o

cc -o xadmin explan.o kag.o i0.0 lex.o main.o message.o newfact.o search.o sort.o

syntax.o seman2.o then.o util.o

explan.o : explan.c

cc -¢ -g explan.c

kaq.o :kaq.c
cc -¢ -g kaq.c
io.o :ioc
cc-c-gio.c

lex.o :lex.c

cc -c -g lex.c
main.o :main.c

¢C -C -g main.c
jnessage.o : message.c

cC -C ~g message.c
newfact.o : newfact.c

cc -¢ -g newfact.c
search.o : search.c

cc -¢ ~g search.c
sort.o :sort.c
’ cc -c -g sort.c
syntax.o :syntax.c

cc -C ~g syntax.c
"seman2.0 :seman2.c

cc -¢ -g seman2.c

then.o :then.c .
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cc -c -g then.c
util.o :utilc

cc -c -g util.c
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Make file for XServer

xsrv : explan.o lex.o message.o newfact.o search.o server3.o sort.o syntax.o seman2.o then.o util.o
XSIV.0
cc -o xsrv explan.o lex.o message.o newfact.o search.o server3.o sort.o syntax.o

seman2.0 then.o util.o xsrv.o

explan.o :explan.c

cc -¢ ~g explan.c
lex.o :lex.c

cc-c -g lex.c
message.o : message.c

cc -C -g message.c
newfact.o : newfact.c

cc -c -g newfact.c
search.o : search.c

cc -c -g search.c
server3.o : server3.c

cc ¢ -g server3.c
sort.o :sort.c

cc -c -g sort.c
syntax.o : syntax.c

cc -c -g syntax.c
seman2.0 :seman2.c,

cc -¢ -g seman2.c
then.o :then.c

cc -c -g then.c
util.o :utilc

cc -¢ -g util.c
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XSIv.0 @ XSrv.c

CC -C -g XSIV.C
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/*
Program  Explanation sub-system
Filename explan.c
By M_Sukit
Project iesh.prj
Created 94-11-02
Modify 95-06-11
Call
*/

#include <stdio.h>
extern FILE *explanptr;

explanation()

{ char str[256];

fseek(explanptr, 0, SEEK_SET);
xprintf{("\n");
while(fgets(str, 255, explanptr) != NULL)

{ if(strcmp(str, "No entry\n") == 0) /* if there is no new fact to explan */

{ xprintf("No new fact was entered\n");
return(-1);
}
xprintf("%s", str);
}
xprintf("\n");

init_explan_file()

{ if((explanptr = fopen("explan.tmp","w")) == NULL) /* open for clear content fo file */
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i xprintf("Cannot open explan.tmp file\n");
exit(1);
}
fprintf{explanptr, "No entry\n");
fclose(explanptr);
if((explanptr = fopen("explan.tmp","rb+")) == NULL)
{ xprintf{"Cannot open explan.tmp file\n");

exit(1);
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/*

Program  Knowledge Aquistition
File name Kkaq.c
By M_Sukit
Project the.prj
Created  94-04-19
Modify  94-11-02 -> change from menu to command line
-> change name of function knowledge aq
to new_rule()
Call lexical_analyzer in lex.c
syntax_analyzer in syntax.c
Contain  new_rule()
delete_rule()
undelete rule()
set_rule_attr()
rule_list()
pack_rule()
*/

#include <stdio.h>

#include <string.h>

#include <ctype.h> /* for islower, isupper function */
#include <stdlib.h> /* for atoi() */

#include "lex.h"

#include "define.h"

extern long rule_position;
ektern FILE *{ptr;
extern int next_avail;

extern char *vartablMAX_TABENTRY];



extern char *valuetablMAX TABENTRY];

void set_rule_attr(int num, char attr)

{ inti=0;
long fpos; /* position of current file pointer */
char str{512]; /* tempory string */
if(num !=-1) /* if num is number */

}

{ fseek(fptr, (long)0,SEEK_SET);
while(i++ <= num)
{ fpos = ftell(fptr);
fgets(str, 255, fptr);
}
fseek(fptr, fpos, SEEK_SET); /* this line must not delete */
fprintf(fptr,"%c", attr);  /* insert status mark */
}
fflush(fptr);

new_rule()

{ char istr[256];

char lexstr[256];
int i=1; /* rule string pointer */
int ret; /* return value for function lex */

xprintf("\n ENTER NEW RULE \n\n");
xprintf{"Please enter rule \n: ");
gets(istr);

while(stremp(istr,"exit") = 0)

{ ret= lexical_analyzer(istr, lexstr);
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xprintf("kaql : after lex\n");
ret += syntax_analyzer(lexstr);
xprintf("kaq2 : after syntax\n");
ret += semantic_analyzer(lexstr, &i);
xprintf("kaq3 : after seman\n");
if(ret >=0)
{ rule_position = ftell(fptr); /* find position of this rule */
fseek(fptr, 0, SEEK_END);
fprintf{fptr,"U%s" lexstr); /* +is an rule status (see note.the) */
puts(istr); /* print istr to console ~ */
append_cvlifile(lexstr);  /* update .cvl file */
}
xprintf("\nPlease enter rule \n: ");
gets(istr);
}
fflush(fptr);

delete_rule()

{ intnum;
char NUM[10];
<;har str{512];

xprintf("\n DELETE RULE \n\n");
xprintf("Please enter number of rule : ");
gets(NUM);

num = atoi(NUM) - 1;

set_rule_attr(num, 'D');
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undelete_rule()

{

int num,;
char NUM[10];
char str[512];

xprintf("\n UNDELETE RULE \n\n");
xprintf("Please enter number of rule : ");
gets(NUM);

num = atoi(NUM) - 1;

set_rule attr(num, 'U");

rule_list()

{

char rule[256];
char otext[256];
char attr;

int counter=1;

xprintf("\n RULE LIST \n\n");

fseek(fptr, 0, SEEK_SET);

while(fgets(rule, 255, fptr) = NULL)

{ lex2text(rule,otext);
attr = otext[0]; /* get attribute of rule */
otext[0] =""; /* kill rule status sign  */
xprintf("%5d).[%c]%s\n", counter++, attr, otext);

if(counter == 23)

{ xprintf("-- Pause, Hit any key to continue --\n");

}
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pack_rule()

{ FILE *temprbase;
FILE *cvlptr;
char rule[256];
inti;
char name;

char fullname[256];

xprintf{"\n PACK RULE \n\n");
if((temprbase = fopen("temp”, "wb")) == NULL)
{ xprintf("Cannot open temp file, command aborted\n");
return(-1);
}
fseek(fptr, 0, SEEK_SET); /* rewind rbase file ¥/
while(fgets(rule, 255, fptr) !=NULL)
{ if(rule[0] '="D")  /*if rule is not deleted */
{ fprintf(temprbase,"%s", rule);
fprintf(stdout,"kaq:packrule:Rule % stored in tempfile\n" rule);
}
}
fclose(temprbase);
fclose(fptr);
/#------ INITIALIZE VARTAB ------— */
for(i=0; i<next_avail ; i++)
strepy(vartablil, "zzzzzzzz");
i=0;
/*-—--—- INITIALIZE VALUETAB -------*¥/

for(i=0; i<next_avail ; i++)
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strepy(valuetabli], "null");

1=0;
,name ="'A";
while((int)name <= (int)'Z') /* repeat for file name a-z .cvl */

{ sprintf{fullname,"%c.cvl",name);
cvlptr = fopen(fullname, "w"); /* truncate all cvl file */
fclose(cviptr);
name++;
}
printf{("kaq:packrule check .cvl file, are them truncate?, hit any to cont\n");
getchar();
if{(fptr = fopen("rbase.xsrv", "wb")) == NULL) /* re-open for truncate rbase file */
{ xprintf("Error when open rbase file, command aborted\n");
exit(1);
}
if{(temprbase = fopen("temp", "rb")) == NULL) /* re-open for change to read mode */
h{ xprintf("Error when open temp file, command aborted\n");
exit(1);
}
rule_position = 0;
next_avail = 0;
while((fgets(rule, 255, temprbase) != NULL))
{ rule_position = ftell(fptr);
fprintf(fptr,"%s" rule); /* "U' is an rule status (see note.the) */
rule[0]=""; /* kill flag of rule */
printf("Kagq:packrule: Put rule %s to addto_cvlfile\n", rule);
addto_cvifile(rule);  /* update .cvl file */
}
felose(fptr);

fclose(temprbase);

X
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if((fptr = fopen("rbase.xsrv", "rb+")) == NULL) /* bring fptr to the right mode */
{ xprintf("Error when open rbase file, command aborted\n");

exit(1);



/*

Program /O Management

File name io.c

By M_Sukit -
Project iesh.prj

Created  94-11-02

Modify  95-06-20

Call

Contained startsrv()

stopsrv()

*/
#include <stdio.h>
#include <stdlib.h>

#include "srv.h"

start_srv()

{ xprintf("\n START EXPERT SYSTEM SERVER \n\n");

system("sleep 2"); /* sleep because when stopsrv we sleep 3 sec*/

system("nohup xsrv & > xsrv.out 2>&1");

[* start by "system” command */

system("sleep 1"); /* sleep for waiting from nohup message */

stop_srv()

{

xprintf("\n STOP EXPERT SYSTEM SERVER \n\n");

send2server("exit\n");

display fact()
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{ FILE *factfptr;

4

char str[4096];

xprintf("\n DISPLAY VALUE OF ALL FACT \n\n");

send2server("displayfact\n");

if{(factfptr = fopen("tmpfact.xsrv", "r")) == NULL)

{ xprintf("Cannot open tmpfact.xsrv file\n");
return(-1);

}

while(fgets(str, 4090, factfptr) != NULL)
xprintf("%s", str);

fclose(factfptr);

fact2server()

{ char str[1024]; /* tempory string */

4

&

}

xprintf("\nINPUT A FACT \n\n");

xprintf("Please enter fact: ");

fgets(str, 255, stdin);

isztr.clep(str, "exit\n") == 0)
'rééﬁm(O);

send2server(str);

send2server(char *str)

{

int n;
int id; /* message queue id */

int pid; /* process id of this process */

if( (id = msgget(MKEY1, 0)) < 0)
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{ xprintf("client: can't msgget message queue 1\n");
return(-1);

}

pid = getpid();

sprintf{mesg.mesg_data, "%d|%s", pid, str);

n = strlen(mesg.mesg_data);

mesg.mesg_data[n] ="\0';

* mesg.mesg_len =n;

mesg.mesg_type = 1L;

mesg_send(id, &mesg);

mesg.mesg_type = (long)pid;

L if((n= mesg_recv(id, &mesg)) >=0)

{ mesg.mesg_data[mesg.mesg_len} ="\0";
xprintf("send2server : OUTPUT\n%s", mesg.mesg_data);

}

else

xprintf("send2server : data read error\n");
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/*

Program  Lexical Analyzer

File name lex.c

By M_Sukit

Project the.prj

Created  94-05-21

Modify  96-01-02

Call

*/

#include <stdio.h>

#include "lex.h"

lexical analyzer(char *istr, char *lexstr)
{int i=0; /* counter for input string */

int j=0; /* counter for output string */

while(istr[i] !="\0")
{ switch(istr{i])
{ case ('1") : ifistr[i+1] =="'f)
{ lexstr{j++] =IF;
i+=2; /* skip 'if */
}
else lexstr[j++] = istrfi++];

break;

case ('t) : if(istr[i+1] =='h' && istr[i+2] =="e' && istr[i+3] =="n")

{ lexstr{j++] = THEN;
i+=4;
}
else lexstr{j++] = istr[i++];

break;

145



case ('e') : if(istr[i+1] ="1' && istr[i+2] =="'s' && istr[i+3] =="¢')

{ lexstr[j++] = ELSE:
1+=4;

}

else lexstr[j++] = istr{i++];

break;

case ('c') : if(istr[i+1] == "a' && istr[i+2] =="'T' & & istr[i+3]

{ lexstr{j++] = CALL;

i+=4;

while((istr[i] 1=")") && (istz[i] 1= "\0"))

lexstr[j++] = istr[i++];

}
else lexstr[j++] = istr{i++];
break;
case ('&") : if(istr]i+1] =—"'&")
{ lexstr[j++] = AND;
1+=2;
}
else lexstr{j++] = istr[i++];
break;
case (') : if(istr{i+1] =)
{ lexstr[j++] = OR;
i4=2;
}
else i++;
break;
case ('!") : if(istr[i+1] ='=)
{ lexstr[j++] = NEQ;

1+=2;
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break;
case ("= : lexstr[j++] = EQ;
i+=1;
break;
case (‘<) : if(istr[i+1] =='='
{ lexstr[j++] = LTE;
i+=2;
}
else
{ lexstr[j++] = LT;
ifHF1;
}
break;
case (™) : ifistrfi+1] ="=")
{ lexstr{j++] = GTE;
i+=2;
}
else
{ lexstr[j++] = GT;
it=1;
}
break;
case (') :i++;
break;
case (\t'): i++;
break;
case ('\n'): i++;
break;
default : lexstr{j++] = istr[i++];

break;
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}
}
lexstr{j] ="\n';
lexstr{j+1] ="\0";

return(0);
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o

Program  Main program for my thesis

File name main.c

By M_Sukit

k‘Project the.prj

Created 94-05-21 >

Modify ~ 94-11-02 -> change from menu to command line

Call

*/

#include <stdio.h>

#include <string.h>
#include <stdlib.h>
#include "screen.h”

#include "define.h"

FILE *fptr; /* Rule base file */
FILE *explanptr; /* Explanation file */
FILE *eventptr; /* Eventfile */
char istr{256]; /* Rule string  */

long rule_position; /* position of rule in rbase */
long rule_used_lisfMAX_USED_LIST]; /* contain list of rules that already used in

inference engine */

char *vartablMAX TABENTRY];

char *varg[MAX_Q_DEPT]; /* stack for keep var name for infer */
char *valuetablMAX TABENTRY];

char *valueq[MAX_Q_DEPT]; /* stack for keep value of varq */

char replystr[4080]; /* Reply string for send output to client */



int next avail=0; /* Next available position in vartab */
int qtail = 0;‘ /* tail pointer for fw_chainning queue */
int ghead =0; /* head pointer for fw_chainning queue */

int last used =0, /* pointer of rule_use_list, specify the last
rule used */

int lineno = 0; /* used in message.c */

main()

{ char teststr[256];  /* for debug */

char command[256];  /* command line */

xprintf{"\nWell come to I/O Independent Expert System Shell\n\n");
initialize();
xprintf("[xAdmin] : ");

fgets(command, 255, stdin);

while(stremp(command, "exit\n") = 0) /* while not exit */
{, lineno = 0;
if(stremp(command, "newrule\n") == 0) new_rule(); /* OK */
else

if(stremp(command, "delrule\n") == 0) delete_rule(); /* OK */
else

if(strcmp(command, "rulelist\n")== 0) rule_list(); /*OK ¥/
else

if(stremp(command, "why\n") == 0) explanation(); /* OK */
else

if(strcmp(command, "help\n") == 0) print_help(); /* OK */
else

‘if(strcmp(command, "udelrule\n")== 0) undelete_rule(); /* OK*/
else

if(strcmp(command, "packrule\n")== 0) pack_rule(); * OK */

else
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if(stremp(command, "testfact\n") == 0) new_fact(); /* OK */
else

if(stremp(command, "xping\n") ==0) send2server("xping\n");
else

if(stremp(command, "newfact\n") == 0) fact2server(); /* NoOX */
else

if(stremp(command, "loadfact\n")== 0) load_fact(); /* OK */
else

if(stremp(command, "savefact\n")==0) save_fact(); /* OK */ /
else

if(strcmp(command, "startsrv\n") == 0) start_srv(); /* OK */
else

if(strcmp(command, "stopsrvin”) == 0) stop_srv(); /* OK */
else

if(strcmp(command, "displayfact\n") == 0) display_fact(); /* NoOk*/
else
{ command[strlen(command) - 1] = "\0’;

xprintf("Object not found '%s"\n", command);

}

xprintf("[xAdmin] : );

fgets(command, 255, stdin);

print_help()
{ xprintf("\n Help Subsystem \n\n");

xprintf(" delrule : Mark a rule deleted \n");
xprintf(" displayfact : Print value of all fact \n");
xprintf(* help : Provide this screen \n");

xprintf{" help <command> : Explan syntax of the command

\n");
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xprintf(" loadfact
xprintf(" newfact
xprintf(" newrule
“xprintf(" udelrule
xprintf(" packrule
xprintf(" rulelist
xprintf(" savefact
xprintf(" startsrv
xprintf(" stopsrv
xprintf(" why
xprintf(" xping
xprintf(" exit
xprintf("\n");

J

initialize()
{ FILE *cvlptr;
char str[256];
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: Load default facts from file \n");
: Enter a new fact \n");
: Enter new rule \n");
: Undelete rule \n");
: Delete all deleted mark rule \n");
: List all rules \n");
: Save default facts to file \n");
: Start Expert System Server \n");
: Stop Expert System Server \n");
: Explan how system produce the advice \n");
: Ping to XServer \n");
: Quit from this program \n");

char oldstr[256] = "none";

char name;
char fullname[8];

int i;

/* File name not include . (a - z) */

/* File name include . */

xprintf("Initialize...\n");

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

vartab[i] = malloc(10);

1=0;

[#-——— INITIALIZE VARTAB ---——-- */



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

strepy(vartab[i], "zzzzzzzz"),

for(i=0; i<MAX_TABENTRY ; i++)
valuetab[i] = malloc(10);

i=0;

[Femennm INITIALIZE VALUETAB -------- */

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

strepy(valuetabli], "null");

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

varg[i] = malloc(9);

[Hemnan ALLOCATE VALUEQUEUE-------- */
for(i=0; i<MAX_Q_DEPT ; i++)
valueq[i] = malloc(9);
i=0;
/*--—- INITIALIZE RULE USED LIST ----- */
for(i=0; i<MAX_USED_LIST ; i++)
rule_used_list[i] = -1;

i=0;

if((fptr = fopen("rbase.xsrv","rb+")) == NULL)

{ fptr = fopen("rbase.xsrv","w"); /* if rbase file not exist then */
felose(fptr); /* create it */
if((fptr = fopen("rbase.xsrv","rb+")) == NULL)
{ xprintf("Cannot open rbase.xsrv file\n");

exit(1);
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}

fseek(fptr,0,SEEK_END);

rule position = ftell(fptr);

/*------ OPEN EXPLANATION FILE -------- */

init_explan_file();

if{(eventptr = fopen("event.log","a")) == NULL) /* open for clear content fo file */
{ xprintf("Cannot open event.log file\n");

exit(1);

-

name ='A’;
while((int)name <= (int)'Z") /* repeat for file name a-z .cvl */
{ sprintf{fullname,"%e¢.cvl",name);
if{(cviptr = fopen(fullname, "r+")) |= NULL) /* if 2.cvl is exist ¥/
{ xprintf("Processing [%s] \n",fullname);
sort_cvlifile(fullname);
while(fgets(str, 255, cvlptr) = NULL)
{ if{strcmp(oldstr, str) !=0)
{ strcpy(vartabli], str);
next_avail++;
1++;
}
strepy(oldstr, str);

fgets(str, 255, cviptr);  /* Skip position of this var */
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fclose(cvlptr);
name++;

}

xprintf("Initialize complete\n");
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/*

Program  Message management

File name message.c

By M_Sukit

Project the.prj

Created  94-05-21

Modify  94-11-02 -> change from menu to command line

Call s

*/

#include <stdio.h>

#include <stdarg.h>

extern int lineno;

err(char *format, ...)

{ va_list argptr;

fprintf(stdout , "Error: ");

* va_start(argptr, format);
vprintf(format, argptr);
va_end(argptr);

}

xprintf{char *format, ...)

{ va_list argptr;
if(lineno == 15)

{ fprintf(stdout, "-- HIT ENTER TO CONTINUE -- \r");
getchar();
fprintf(stdout, " \r");

lineno = 0;
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}

va_start(argptr, format);
vprintf(format, argptr);
va_end(argptr);

lineno++;



/*

Program  Evaluate rule
File name newfact.c '
By M_Sukit
Project  the.pgj
Created 94-05-29
Modify
Call
Contain new_fact()
do_new_fact()
evaluate_rule()
convert_input()
check if()
update_vartab_entry()
save_fact()

load_fact()

*/

#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>
#include <string.h>
#include "lex.h"

#include "define.h"

extern FILE *{ptr;

extern FILE *explanptr;

extern FILE *eventptr;

extern char *vartablMAX_TABENTRY];
extern char *varq{MAX_Q_DEPT];
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extern char *valuetablMAX_TABENTRY];
extern char *valueq(MAX_Q DEPT];

extern char replystr{4080];

extern long rule_used listftMAX USED LIST];
extern int next_avail;

extern int qgtail;

extern int ghead;

extern int last_used;

FILE *cvliptr;

new_fact()

{ char str[256];

fseek(explanptr, 0, SEEK SET); /* rewind explanation file */
xprintf("\nINPUT A FACTwn");

xprintf{"Please enter fact: ");

fgets(str, 255, stdin);

do_new_fact(str);

do_new_fact(char *str)

{ char VAR[256];
char OPER[256];
char lexstr[256];
char VALUE[256];
int result;

int loop = 0; /* count for maximum inference loop */

fprintf{eventptr,"-> [newfact] %s", str);
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fflush(eventptr);
xprintf("newfact: FACT=[%s]", str);
lexical_analyzer(str, lexstr);
xprintf("newfact: before convert_input\n");
convert_input(lexstr, VAR, OPER, VALUE);
update_vartab_entry(VAR, VALUE); /* change VAR to VALUE */
xprintf("newfact: before init_explan_file\n");
init_explan_file(); /* truncate file  */
fprintf{explanptr, "The latest fact is %s", str);
fflush(explanptr);
result = evaluate_rule(VAR);
while((ghead != qtail) && (loop < 256)) /* no var in stack and eva time < max loop */
{

xprintf("newfact: before evaluate_rule\n");

result = evaluate_rule(varq[ghead]);

xprintf("newfact: after evaluate_rule\n");

ghead++;

if(ghead == MAX_Q DEPT) /* circular queue */

ghead = 0;
loop++;
xprintf{"newfact: before end while loop, ghead =%d, tail = %d, loop= %d \n",qhead, qtail,
loop);

}
xprintf{("newfact: after end while loop\n"); '
for(loop=0; loop<MAX_USED_LIST ;loop++)

rule_used_list{loop] = -1;
xprintf("newfact: before end of function\n");

return(result);
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evaluate_rule(char *VAR)

{ char cvlfname[10]; /* cvl file name */
char variable[256]; /* variable in cvl file */
char var_pos[20]; /* position of variable in rbase file */
char rule[256];  /* rule that get from rbase */.
char *p; /* return value of fgets,if NULL -O1> EOF*/
char *q; /* return value of fgets,if NULL -> EOF*/
int result;

int i

sprintf{cvlfname,"%c.cvl",VAR[0]);
xprintf("newfact:Test 0 : cvifname=%s\n", cvifname);
if{(cvlptr = fopen(cvifname,"r")) == NULL)
{ xprintf("newfact:Test 1.1 :\n");
VAR[strlen(VAR)-1] = "\0";
fprintflexplanptr, "Variable [%s] is not in if clause of any rule, so inference stop\n",
VAR);
fflush(explanptr);
VAR[strlen(VAR)-1] ="\0";
return(1);
}
xprintf("newfact:Test 1.2 : \n");
xprintf{"newfact:Test 1.3 : \n");
while((fgets(variable, 256, cviptr) != NULL) && (fgets(var_pos, 256, cvlptr) != NULL))
{ var_pos[strlen(var_pos)-1]="0"; /*kill \n at the end of string */
xprintf("newfact:Test 4 : variable=%s, VAR=%s\n", variable, VAR);
if((strcmp(variable, VAR) == 0) && (!rule_has_used(var_pos)))
{ i=2 /* init pointer for rule (skip status and 'if */

fseek(fptr, atol(var_pos), SEEK_SET);



xprintf("newfact:Test 5 : variable=%s, VAR=%s, Varpost = %s\n", variable, VAR,
var_pos);
fegets(rule, 256, fptr);
xprintf{"newfact: Test 1: rule=%s\n", rule);
if(rule[0] == 'U") /* if this rule is usable */
{
xprintf{("newfact:Test 6 this rule is usable\n");
result = check_if{rule, &i);
i++; /* skip THEN character */
if(result==1) /*if IF_ CLAUSE is TRUE then do THEN_CLAUSE */
{ rule_used list[last_used] = atol(var_pos); /* keep track of used rule */
last_used++;
%
xprintf("newfact: Test 7: rule=%s\n", rule);
do_then(rule, &i);
xprintf("newfact: Test 8: rule=%s\n", rule);
}
}
xprintf("newfact: Test 9: rule=%s\n", rule);
}
}

fclose(cviptr);

convert_input(char str[256], char VAR[256], char OPER[256],
char VALUE[256])
{ inti=0;

int varlength;

iffisyar(str, )
{ getvar(VAR, str, &i);
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varlength = strlen(VAR);
VAR[varlength] ="n’;
VAR|[varlength+1] ="\0";
if(isoper(str, 1))
{ OPER[0] = strfi];

OPER[1] ="0;

i+

if(isvalue(str, 1))

getvalue(VALUE, str, &i);

else xprintf("[CON] : After operator should be numberic value\n");
}
else xprintf{("[CON] : After variable should be operator\n");

int check_if(char *str, int *i)
{ char VAR[10];

char OPER;

char VALUE[10];

int result = 0;

int value, var_value;

int var_pointer; /* pointer to value VAR in vartab */

xprintf("newfact.check_if : Test I\n");
if(isvar(str, *i))
{ getvar(VAR, str, i);
strcat(VAR,"\n");
xprintf{"newfact.check_if : VAR=%s\n", VAR);
if(isoper(str, *i))
{ OPER = str{*i};
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(i)
if(isvalue(str, *i))
{ getvalue(VALUE, str, i);
strcat(VALUE, "\n");
var_pointer = search_var_table(VAR);
xprintf("newfact.check_if : VAR=%s OP=%c VALUE=%s\n", VAR, OPER, VALUE);
result = calculate(valuetab[var_pointer], OPER, VALUE);
xprintf("newfact.check_if : result=%4d\n", result);
while(islogic(str, *i))
{ OPER = str[*i];
(*ip+; /* Skip operator- */

result = calculate(result, OPER, check_if(str, 1) );

return(result);

}
else xprintf("[CIF] : After operator should be numberic value\n");
}
else xprintf("[CIF)} : After variable should be operator\n");
}
else
if(str[*i] ="()
{ (i
result = check_if(str, i);
if(str[*i] 1="))
{ xprintf{"[CIF] : Missing ")\n");
return(-1);
}
else (Fi)++; /* Skip ') */

while(islogic(str, *i))
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{ OPER = str[*i];
(*i)++; /* Skip operator */

result = calculate((char *)result, OPER, (char *)check_if(str, 1) );

}

return(result);

}
/* K

Function : update_vartab_entry
For  : update variable VAR in vartab to value = VALUE
Input : VAR -> variable name

VALUE -> new variable value

Output : 0 = Seccess

-1 = Error
*/
update_vartab_entry(char *VAR, char *VALUE)
{ intvar pointer;
\
var_pointer = search_var_table(VAR);
if(var_pointer !=-1) /* if VAR exist in vartab */

strcpy(valuetab[var_pointer], VALUE); /* then update it */
else /* else add one */
{ strcpy(vartab[next_avail], VAR);
strcpy(valuetab[next_avail], VALUE);

save_fact()
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{ FILE *factfptr; /* domain database file */
inti=0;
char vartmp[9];

char valuetmp[9}];

testvar_value("save_fact”, 10);
fprintf{eventptr, "-> [savefact]\n");
fflush(eventptr);
if((factfptr = fopen("fact.xsrv", "w")) == NULL)
{ xprintf("Cannot open fact.xsrv file, cannot save fact\n");

return(-1);
}
while((strcmp(vartabli], "zzzzzzzz") != 0)&&(1 < MAX_TABENTRY)) /* while not end of data

*/

{ strcpy(vartmp, vartabl[i]);

strepy(valuetmp, valuetabli]);

vartmp(strlen(vartab(i]) - 1] ="\0"; /* kill \n */

if(strcmp(valuetmp, "null") != 0)

valuetmp(strlen(valuetab[i]) - 1] ="0"; /*kill \n */

fprintf{factfptr, "%s=%s\n", vartmp, valuetmp);

i+t
}
fclose(factfptr);
strepy(replystr, "Saved\n");
xprintf{("Saved\n"),

save_fact_to_tmp_file() /* use for display fact function */
{ FILE *factfptr;  /* domain database file */

inti=0;
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char vartmp[9];

char valuetmp{9];

xprintf("newfact. tmpfact : Begin\n");
testvar_value("save_fact”, 10);
fprintfleventptr, "-> [displayfact]\n");
fflush(eventptr);
if{(factfptr = fopen("tmpfact.xsrv", "w")) == NULL)
{ xprintf("newfact. tmpfact : Cannot open tmpfact.xsrv file, cannot save fact\n");
return(-1);
}
while((strcmp(vartabli], "zzzzzzzz") 1= 0)&&(1 < MAX_TABENTRY)) /* while not end of data
*/
{ strcpy(vartmp, vartabli]);
strepy(valuetmp, valuetabl[i]);
vartmp[strlen(vartab[i]) - 1] = "\0'; /* kill\n */
if(strcmp(valuetmp, "null") {= 0)
valuetmp[strlen(valuetab[i]) - 1] ="\0"; /* kill \n */
fprintf{factfptr, "%s=%s\n", vartmp, valuetmp);
i+
}
fclose(factfptr);
strepy(replystr, "Temp saved\n");

xprintf{"Temp saved\n");

load_fact()
{ FILE *factfptr; /* domain database file */
inti=0;

char stf MAX TABENTRY];
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char lexstrf MAX_TABENTRY];
char VAR[256];

char OPER[256];

char VALUE[256];

fprintfleventptr, "-> [loadfact]\n");
fflush(eventptr);
if{(factfptr = fopen("fact.xsrv", "r")) == NULL)
{ xprintf{"Cannot open fact.xsrv file\n");
return(-1);
}
while((fgets(str, MAX_TABENTRY-1, factfptr) I= NULL)&&(i < MAX_TABENTRY)) /*
while not end of data */
{ lexical_analyzer(str, lexstr);
convert_input(lexstr, VAR, OPER, VALUE);
update_vartab_entry(VAR, VALUE); /* change VAR to VALUE */
}
fclose(factiptr);
strepy(replystr, "Loaded\n");
xprintf("Loaded\n");
}
testvar_value(char *str, int max)

{ inti;

xprintf("TESTVAR.%s :", str);
for (i=0;1<10;i++)

xprintf("var¥%s=%s\n", vartabli], valuetabl[i]);



/*

Program  Search value of variable in variable table
File name search.c

By M_ Sukit

Project  the.prj

Created  94-06-12

Modify

Call

Contain  search_var_table(char *VAR)

insert_new_var(char *var)

*/

#include <stdio.h>

#include <string.h>

#include "lex.h"

#define MAX_TABENTRY 100

extern char *vartab[MAX TABENTRY];

extern char *valuetablMAX_ TABENTRY];

extern int next_avail;

/*

Function : search

For :find value of variable
input : char *var

output :int var value

modify :

*/
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search_var_table(char *VAR)

{ inti=0;

while(i < MAX_TABENTRY)
{ if{strcmp(VAR, vartab[i]) == 0)

return(i);
else
i++;
}
return(-1); /* No variable named VAR in vartab */

insert_newvar(char *var)
{ inti=0;
int j = 0;

char tempvar[9];

while( (i <MAX _TABENTRY) && i <= next_avail )
{ if{strcmp(vartab(i], var) == 0) /* if this variable already exist */
return(0);
if{strcmp(vartab[i], var) > 0) /* if vartab[i] > var */
{ j=next_avail;
next_avail++;
while(j > 1)
{ strcpy(vartabl[j], vartab[j-1]);
strepy(valuetab[j], valuetab[j-1]);
=
}
strcpy(vartabl[i], var);

strcpy(valuetab[i], "null");
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return(0);

i++;

}

if(i = MAX_TABENTRY)

{ strcpy(vartabli-1], var);
strepy(valuetabli-1], "BLANK");
return(0);

}

else
{ err("[INS] : Number of variable > MAX_ TABENTRY\n");

return(-1);
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Program Create message queue for server

File name server3.c

By M_Sukit

Project  iesh.prj

Created  94-12-05

Modify

Call

*/

#i

nclude <stdio.h>

#include <stdlib.h>

#H
#i

nclude <string.h>

nclude "msgq.h"

#include "srv.h"

Mesg mesg;

extern char replystr[4080];

do_exp_server()

{

}

int id; /* message queue id */

if{ (id = msgget(MKEY 1, PERMS | IPC_CREAT))<0)
xprintf("Server : can't get message queue 1");

server(id);

xprintf("Process finish\n");

exit(0);

server(id)

int id;

{

int n, filefd;
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int clientpid;
char errmesg[256];
char strinput[1024];

mesg.mesg_type = 1L;
if( (n = mesg_recv(id, &mesg)) <= 0)
xprintf("Server : Input read error\n");
mesg.mesg_data[n] ="\0";
xprintf("server3:mes.data=%s", mesg.mesg_data);
testvar_value("server3", 10);
xprintf{"server3:Test point 1\n");
get_client_data(mesg.mesg_data, &clientpid, strinput);
while(stremp(strinput, "exit\n") != 0)
{ strcpy(replystr, "™);
if(stremp(strinput, "savefact\n”) == 0)
save_fact();
else
if(stremp(strinput, "loadfact\n") == 0)
load_fact();
else
if(stremp(strinput, "xping\n") == 0)
strepy(replystr, "XServ ;s alive\n");
else
if{stremp(strinput, "displayfact\n") == 0)
save_fact_to_tmp_file();
else

do_new_fact(strinput);

xprintf("server3:Test point 1.1 [already do_new_fact]\n");

xprintf("Rply = %s\n", replystr);

strepy(mesg.mesg_data, replystr);
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n = strlen(mesg.mesg_data);
mesg.mesg_data[n] ="\0";
mesg.mesg len = n;
mesg.mesg_type = (long)clientpid;

mesg_send(id, &mesg); /* send reply to client */

mesg.mesg_type = 1L;
if( (n = mesg_recv(id, &mesg)) <= 0)
xprintf("Server : Input read error\n");
mesg.mesg_data[n] ="0";
xprintf("server3:mes.data=%s", mesg.mesg_data);
xprintf("server3:Test point 1.2\n");
get_client_data(mesg.mesg_data, &clientpid, strinput);
}

strcpy(mesg.mesg_data, "Server stopped\n");

n = strlen(mesg.mesg_data);

mesg.mesg_data[n] ="\0';

mesg.mesg_len =n;

mesg.mesg_type = (long)clientpid;

mesg_send(id, &mesg); /* send reply to client */

system("sleep 2");

xprintf("server3:Test point 3\n");

if(msgcti(id, IPC_RMID, (struct msqid_ds *) 0) < 0)
xprintf{"Can't RMID message queue \n");

}
send2client(int id, long clientpid, char *str)

{ int n;

strcpy(mesg.mesg_data, str);

n = strlen(mesg.mesg_data);
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mesg.mesg_data[n] ="\0';

mesg.mesg_len = n;

mesg.mesg_type = (long)clientpid;

mesg_send(id, &mesg); /* send reply to client */
}
get_client_data(char *message, int *clientpid, char *strinput)
{ int i=0;

int j=0;

char strtmp[1024];

while(message[i] !="])

{ strtmp[i] = messagel[il;
i++;

}

xprintf("server3 : Test 2 message = %s\n", message);

strtmpl(i] = "\0';

*clientpid = atoi(strtmp); .

xprintf("server3 : Test 2.1 clientpid = %d\n", *clientpid);

i++; /*skip '] ¥/

while(messagel[i] !="0"

{ strinput[j] = messageli];
t++;
s

}

strinput[j] = "\0';

xprintf("server3 : Test 2.2 strinput = %s\n", strinput);



/¥

Program Sorting
File name sort.c
By M_Sukit
Project  the.prj
Created 94-07-02
Modify

Call

*/
#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include "define.h"

/* #define MAX_TABENTRY 100 */

/*

Function : sort_cvlfile -> sort cvl file by
1. load .cvl file into memory
2. call sort_cvltab to sort it
3. rewrite cvltab in to .cvl file
By : M_Sukit
File name : sort.c
Created : 94-07-23
Modify
Call : sort_cvltab

¥/
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sort_cvlfile(char *fname)

{ FILE *fptr;
char varflVAR_LENGTH][MAX_TABENTRY];
char value]lVAR_LENGTH][MAX_TABENTRY];

char str[256];
long size;
int i=0;

if(fptr = fopen(fname, "r")) == NULL)
{ xprintf("[SIN] : Cannot open file %s for read data\n",fname);
return(-1);
}
fseek(fptr, 0, SEEK_SET);
while(fgets(str, 255, fptr) !=NULL) /* while not EOF */
{
strepy(var(i], str);
if(fgets(str, 255, fptr) != NULL). /* get value from cvl file */
{ strcpy(value[i], str);
1++;

}
else o
{ xprintf("Data err in cvl file\n");

return(-1);

}

strepy(varfi], "");
sort_cvitab(var, value);
felose(fptr);

i=0;



if{(fptr = fopen(fname, "w")) == NULL)

{ xprintf{("[SIN] : Cannot open file %s for write data\n",fname);

return(-1);
}
while(stremp(var[i],"") = 0)
{ fprintffptr,"%s%s",varli], value[i]);
1++;
}
felose(fptr);

/*
Function : sort_cvltab -> sort cvl file that-already loaded
in to memory
By : M_Sukit
File name : sort.c
Created : 94-07-23
Modify
Call
*/

sort_cvltab(char vartablVAR_LENGTH][MAX_TABENTRY], char

valuetab{VAR_LENGTH][MAX_TABENTRY])

{ char vartemp[VAR_LENGTH]; /* use for tempory vartab before swap */

char valuetemp[VAR_LENGTH};

int i;
it ret;
int swapping = 1;

while(swapping ==1) /* while still has swapping */

{ swapping = 0;
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1i=0;
while( (stremp(vartab{i+1], "") 1= 0) &8.1. (i<MAX TABENTRY))
{ ret= stremp(vartab[i], vartab[i+1]);
if{ret > 0) /* if vartabl[i] > vartab[i+1] swap them */
{ strcpy(vartemp, vartabfi]);
strcpy(vartabli], vartab[i+1]);

strepy(vartab[i+1), vartemp);
strcpy(valuetemp, valuetabli]);
strcpy(valuetabli], valuetab[i+1]);

strepy(valuetab[i+1], valuetemp);

swapping = 1;

/*
Function : sort_vartab
By : M. Sukit
File name : sort.c
Created : 94-07-23
Modify
Call
*/

sort_vartab(char *vartabfMAX_TABENTRY], char *valuetab(])
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{ char vartemp[9); /* use for tempory vartab before swap */

char valuetemp[9];

int i

int ret;

int- swapping = 1;

while(swapping == 1) /* while still has swapping */
{ swapping = 0;
1=0;
while( (stremp(vartab[i+1], ") = 0) && (i < MAX_TABENTRY))
{ ret = strcmp(vartabli], vartab[i+11]);
if(ret > 0) /* if vartab[i] > vartab[i+1] swap them */
{ strcpy(vartemp, vartab[i]);
strcpy(vartabl[i], vartab[i+1]);

strcpy(vartab[i+1], vartemp);
strcpy(valuetemp, valuetabli]);
strepy(valuetabli], valuetab[i+1]);
strepy(valuetab[i+1], valuetemp);

swapping = 1;

i+t
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J*

Program  Syntax Analyzer
Check structure of rule
File name syntax.c
By M_Sukit
Project the.prj
Created  94-05-21
Modify  95-02-12 change char to char
Call err() in error.c

*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>

#include "lex.h"

extern long rule_position; /* position of new rule in rbase */

extern FILE *fptr;

syntax_analyzer(char *istr)
{ FILE *cvifptr;  /* variable cvl file '
char tempstr[256]; /* temp string */
char offset[30]; /* offset in byte point to rule that has */
/* specific variable name */
char cvl_fname[10}; /* cvl file name (a-z) */
inti=0; /* counter for istr */
int j =0; /* counter for tempstr ~ */
intif flag=0; /*if find'if in rule then if flag++ */
int then_flag = 0; /* if find 'then’ in rule then then_flag++ */

int ret = 0; /* keep the return value */
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while(istr[i] = "\0")
{ switch (istr[i])
{ case(IF): if(i!=0) /* if must place at 1st char */
{ err("[SYN]: if much be located at the first character in rule\ri");
if_flag++;
i++;
ret = 1;
}
else
{ if flag++;
i++;
}
break;
-
case (THEN): if(if flag==0) /* no "if" before "then" */
{ emr("[SYN] : No if before then\n");
then_flag++;
i+t
ret -= 1;
}
else
{ it+
then_flag++;
}
break;
case (ELSE): if(then_flag==0)  /* no "then" before "else" */
{ err("[SYN] : No then before else\n");
then flag++;
1+

ret-=1;



}

else
{ i+4
then_flag++;
' }
) break;
case (CALL): if(then_flag != 1) /* then should exist before CALL */
{ emr("[SYN]: 'then’ must exist before 'call\n");
ret = ;
}
i++;  /* skip'CALL'*/
if(istr[i] =="(")
{ while( (istr[i] !=")) && (istr{i] I="0 )
1+
iftistr{i] 1=")")
{ err("[SYN] : Missing )" in then statement\n");

return(-1);

}
else
{ err("[SYN]: After 'call' should be the '(\n");
return(-1);
}
break;
default : i++;

break;

}
if (tif flag)
{ err("[SYN]:'if is not exist in this rule\n"); /* Have no'if */

183



184

ret =1;

}

if (then_flag)

{ err("[SYN] : 'then’ is not exist in this rule\n"); /* Have no 'then’ */
ret = 1;

}

return(ret);
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/*

Program  Syntax Analyzer (from Syntax Analyzer 4)
Syntax Analyzer 4 (use recursion)
change 'if to while in front of
islogic in check_semantic();
File name syntax2.c
By M_Sukit
Created  94-06-05
Modify  94-06-08
solve > (X=5&(Y=4))
(X=5&Y=4)
((X=5)&Y=4)
(X=5)(Y=4))
(X=1)&(Y=2)
94-06-11

solve => (X=1)8&(Y=2)&(A=3))

cannot solve if{())then()
change char to char

Call util.c

*/

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include <ctype.h>

#include "lex.h"
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int check semantic(char *str, int *i, char phase)
{ char VAR[9];

char OPER;

char VALUE[10];

int result = 0;

int temp;

if((str[*i] == CALL) && (phase == THEN)) /* call can exist only in then statement */
{ i+ /* skip 'CALL' */
if(str{*i] =="'()
{ while( (str[*i] I=")") && (str[*i] I="0") )
(*irt;
if(str[*i] t="))
{ em("[CSM] : Missing')' in then statement\n");

return(-1);

}

else

{ err("[CSM] : After 'call' should be the '(\n");

return(-1);
}
}
if(isvar(str, *1))
{ getvar(VAR, str, i);
if(isoper(str, *1))
{ OPER = str[*i];
(*iHr+;

if(isvalue(str, *1))

{ getvalue(VALUE, str, i);
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if(calculate(VALUE , OPER, "0") ==-1) /* check oper */
result += -1;
while(islogic(str, *i))
{ OPER = str[*i};
(*H+; /* Skip operator */ )
if(calculate("0", OPER, "0") == -1) /* check oper */
result += -1;
result += check_semantic(str, i, phase);
}
return{result);
\ .
else
{ err("[CSM] : After operator should be a value\n");

}
return(-1);

}

else

{ err("[CSM] : After variable should be operator\n");

return(-1);
}
}
else
if(str[*i] =="()
{ i+

result += check_semantic(str, i, phase);
if(str[*i] 1="))
{ err("[CSM] : Missing ')\n");
return(-1); oS
}
else (*i)++; /* Skip ) */



while(islogic(str, *1))
{ OPER = str[*i];
(Fi)++; /* Skip operator */
if(calculate("0", OPER, "0") == -1) /* check oper */
result += -1;

result += check_semantic(str, i, phase);

}

return(result);

int semantic_analyzer(char *str)
{ int i=1;

int ret=0;

ret = check_semantic(str, &i, IF);  /* check if statement */

i+ /* skip 'then’ */

ret += check_semantic(str, &i, THEN); /* check then statement */

return(ret);
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J*
Program Do then statement

File name then.c

By M_Sukit

Project  the.prj

Created 94-07-26

Modify

Call
*/

#include <stdio.h>

#include <stdlib.h>  /* for system() */
#include <string.h>

#include "lex.h"

#include "define.h"

extern FILE *explanptr;

extern FILE *eventptr;

extern char *vartab{MAX TABENTRY];
extern char *varqlMAX_Q DEPT];

extern char *valuetab{lMAX_TABENTRY];
extern char *valueqfMAX Q DEPT];
extern char replystr[4080];

extern int next_avail;

extern int qtail;

int do_then(char *str, int *i)
{ char VAR[9];
char VALUE[10];
char syscall[256]; /* arg of '"CALL' */

char tempstr[256]; /* use for lex2text for debug */
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int value, var_value;

int var_pointer;

int sci;

/* pointer to value VAR in vartab */

/* pointer for syscall string  */

if(str{*i] == CALL)

{

(*D++  /* skip'CALL'*/
if(str[*i] =="()

{

sci=0;
(*i++;  /* skip'(t ¥/
while( (str[*i] I=")") && (str[*i] '="\0") )
{ syscall[sci] = str[*i];
scit+;
(D)t
}
if(str[*i] I="))
{ err("[DOT] : Missing ') in then statement\n");
return(-1);
}
syscall[sci] = "\0';
lex2text(str, tempstr); /* for debug */

tempstr[0] ='";  /* kill rule status , for degug */

fprintf(eventptr,"#Rule : %s\n", tempstr); /* for event file */

fflush(eventptr);

fprintf(explanptr,"#Rule : %s\n", tempstr); /* for explan file */

fflush(explanptr);

}

system(syscall);

else

{ err("[DOT] : After 'call’ should be the '(\n");

return(-1);
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}
if(isvar(str, *1))
{ getvar(VAR, str, i);
strcat(VAR,"\n");
xprintf("Test thenl : VAR=%s", VAR);
if(str[*1] == EQ)  /* if equal sign */
{ (i /* skip'=" ¥
xprintf("Test then2 : VAR=%s", VAR);
if(isvalue(str, *i))
{ lex2text(str, tempstr); /* for debug */
xprintf("Test then4 : VAR=%s", VAR); 13
tempstr[0] ='";  /* kill rule status , for degug */
xprintf("Test thend.2 : VAR=%s", VAR);
fprintflexplanptr,"#Rule : %s\n", tempstr); /* for explan file */
fflush(explanptr);
xprintf("Test then4.3 : VAR=%s", VAR);
fprintf(eventptr,"#Rule : %s\n", tempstr); /* for event file */
fflush(eventptr);
xprintf{" Test then5 : VAR=%s", VAR);
getvalue(VALUE, str, i);
strcat(VALUE, "n");
var_pointer = search_var_table(VAR);
xprintf("Test then6 : VAR=%s", VAR);
if(var_pointer==-1)  /* if VAR is exist in vartab */
{ insert_newvar(VAR); /* addanewvar(VAR) */
var_pointer = search_var_table(VAR);
}
strcpy(valuetab[var_pointer], VALUE); /* then update its value */
strepy(valueq[qtail], VALUE);
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strepy(varg[qtail], VAR);
qtail++;
xprintf("Test then6 : VAR=%s", VAR),
if(qtail = MAX_Q DEPT) /* circular queue */
gtail = 0;

VALUE[strlen(VALUE)-1] = "\0";

VAR[strlen(VAR)-1] ="0";

fprintfeventptr, " Result : %s = %s\n", VAR, VALUE);/* for event */
fflush(eventptr);

fprintf(explanptr, " Result : %s = %s\n", VAR, VALUE);/* for explan */
fflush(explanptr);
sprintf{replystr, "%s%s=%s\n", replystr, VAR, VALUE); /* reply string*/

printf("then: Result : %s = %s\n", VAR, VALUE);/* for debug */

while(islogic(str, *1))
{ if(str[*i] == AND)
{ (k) /* Skip operator */
do_then(str, i);
}
else
err("[DOT] : In then statement cannot has %c sign\n" str{ *i]);
}
return(0); /* function working complete */
}
else xprintf("[DOT] : After operator should be numberic value\n");
xprintf("Test then3 : VAR=%s", VAR);
}
else xprintf("[DOT] : In then statement, after variable should be '="n");

else
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if(str[*i] =="()
{ (i
do_then(str, i);
if(str[*1] 1="))
. { xprintf("[DOT] : Missing Y\n");
return(-1);
}
else (*i)++; /* Skip') */
while(islogic(str, *1))
{ if(str[*i] == AND)
{ (*iy++ /* Skip operator */
do_then(str, i);
}
else

err("[DOT] : In then statement cannot has %c sign\n",str[*i]);

}

return(0);  /* function working complete */



/*
Program  Utilities modules
File name util.c
By M_Sukit
Project the.prj
Created  94-05-29
Modify
Call
Contain  get_firstvar()
isvar()
getvar()
isoper()
isvalue()
getvalue()
islogic()
calculate()
lex2text()
rule_has_used()
append_cvlfile()
*/

#include <stdio.h>

#include <string.h>
#include <ctype.h>
#include "lex.h"

#include "define.h"

extern long rule_used_listf MAX USED_LIST];
extern int last_used;

extern long rule_position;
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extern FILE *fptr;
[¥emmeme get_firstvar() ------------- */
/* get first variable from str */

/¥ begin atith position ~ */

* */

get_firstvar(char *varmname, char *str, int i)

{ intj=0;

while((str[i] != "\0') && (lisupper(str[i])))
i+
if(str[i] =="\0")
{ xprintf("No variable found\n");
return(1);
}
else
{ while((isupper(str{i])) && (stri] !="0'))
{ varnamel[j] = strfi];
1++;
Jts
}

varnamelj] = "\0";

int isvar(char *str, int 1)
{ ifisupper(str[i]))
return(1);

else
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return(0);
}
int getvar(char ¥*VAR, char *str, int *1)
{ intj=0;

int varlength = 0;

while(isupper(str[*i]))
{ if(varlength < 8)
{ VAR[j]=str[*i];

Jt
varlength++;
}
(*)++;
}
VAR[j] ="0;
}

int isoper(char *str, int i)
{ char oper[10] = {"&|!=:>#<$"};
nt j;

int ret = 0;

for(j = 0;j < MaxOPER; j++)
if(str[i] == oper(j])
ret=1;

return(ret);

}
int isvalue(char *str, int i)
{ if( (str[i] !=")) && (strfi] I="(") && (str[i] '="\0")
&& (str[i] 1= AND) && (str[i] '= OR) && (str{i] != EQ)
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&& (strli} != NEQ) && (str[i] != GT) && (str{i] I= GTE)
&& (strli] != LT ) && (strfi] = LTE))
return(1);
else

return(0);

int getvalue(char *value, char *str, int *i)
{ intj=0;

int valuelength = 0;

while(isvalue(str, *1))
{ if(valuelength <8)
{ value[j] = str[*i];
i+

valuelength++;
}
(*i)++;
}
value[j] ="\0";
}
int islogic(char *str, int i)
{ if( (str{i] == AND) || (str[i] == OR) )
return(1);
else
return(0);
}
int calculate(char *VALUE], char oper, char *VALUE2)
{



switch(oper)

{ case AND: return((int)VALUE! && (int)VALUE2);

case OR: return((int)VALUETL || (int)VALUE2);
case NOT:
break;
case EQ: if(stremp(VALUEL, VALUE2)==0)
return(1);
else
return(0);
case NEQ: if(strcmp(VALUEl, VALUE2) !=0)
return(1);
else
return(0);
case GT: if(stremp(VALUE1, VALUE2) > 0)
return(1);
else
return(0);
case GTE: if(strcmp(VALUE1L, VALUE2) >= 0)
return(1);
else
return(0);
case LT : if(stremp(VALUE1, VALUE2) <0)
return(1);
else
return(0);
case LTE: if(stremp(VALUEI, VALUE2) <=0)
return(1);
else

return(0);

default : err("[CAL] : Unknow operator %c\n",oper);
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return{-1);

lex2text(char *lex, char *text)
{ inti=0;

char tempstr[5];

strepy(text,""); /* initialize output string */
while(lex[i] I="\n")
{ switch(lex[i])
{ caseIF : strcat(text,"if ");
break;
case THEN : strcat(text,” then ");
break;
case ELSE : strcat(text,”" else ");
break;
case CALL : strcat(text,” call ");
break;
case AND : strcat(text," && ");
break;
case OR : strcat(text,” || ");
break;
case EQ : strcat(text,"=");
break;
case NEQ : strcat(text," !=");
break;
case GT : strcat(text,” >");
break;

case GTE : strcat(text,” >=");



break;
case LT : strcat(text,” <");
break;
case LTE : strcat(text,” <=");
break;
default : sprintftempstr,"%c" lex[i]);
strcat(text, tempstr);

break;

i++;

}

rule_has_used(char *var_pos)

f inti=0;

while((i < 256) && (i <= last_used))
{ if(rule_used_list[i] == atol(var_pos))
return(1);  /* this rule is used before */
else
i++;

}

return(0);  /* not found this rule in rule list */

addto_cvlfile(char *istr)
{ FILE *cvlfptr;
char tempstr[256];
char cvl_fname[12];
int i=0; /* pointer for input string */

int 3 /* pointer for temp string */
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int then_flag = 0;

int var_flag =1 ; /* indicate that the following is var */

xprintf("util.addto_cvlfile : begin\n");
while((then_flag == 0) && (istr[i] 1= "0")
{ while((tisupper(istr[i])) && (istr[i] I="0"))
{ /*i++; go to next char until not upper case */
if(istr[i] == THEN)
then_flag = 1;

xprintf("%c\n", istr{i]);

if(isoper(istr,i) || islogic(istr,i))

{ xprintf("util.addto_cvlfile : \n");

var_flag =1,

i+
}
if((istr[i] = "\0") && (then_flag == 0) && (var_flag == 1))
/* if not EOL ,not then and is variable*/
{ij=0
while( isupper(istr[i]) )
{ tempstr(j] = istr[i]; =
i+t
i
}
tempstr{j] = \n';
tempstr[j+1] ="\0";
xprintf{"Variable = %s" tempstr);
sprintf{cvl_fname,"%¢c.cvl",tempstr{0]);

if((cvlfptr = fopen(cvl_fname,"a")) == NULL)

{ xprintf("Cannot open file %s\n", cvl_fname);
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xprintf("You cannot add any more rule\n");
return(-1);

}

else

{ fprintf{cvifptr,"%s%Id\n" tempstr,rule_position);
insert_newvar(tempstr);

fclose(cvifptr); N

}

else i++;
}

return(0);

append_cvlfile(char *istr)
{ FILE *cvlfptr;

char tempstr{256];

char cvl_fname[12}];
int i=0;  /* pointer for input string */
int I /* pointer for temp string */

int then_flag = 0;

int var_flag = 1; /* indicate this position is var */

while((then_flag == 0) && (istr[i] = "\0"))
{ xprintf("util.appendl : %c, 0%d, L%d\n", istr[i], isoper(istr, i), islogic(istr, i));
while(('isupper(istr[i])) && (istr[i] I="0))
{ /*it++; £0 to next char until not upper case */
if(istr{i] == THEN)
then_flag = 1;

ifisoper(istr,i) || islogic(istr,i))



{ xprintf("util.append : \n");
var_flag "= 1;
}
xprintf("util.append? : %c, O%d, L%d\n", istr{i}, isoper(istr, 1), islogic(istr, 1));
i+
}
if((istr(i} 1= "0") && (then_flag == 0) && (var_flag == 1))
/* if not EOL and not then */
{j=0;
while( isupper(istr[i]) )
{ tempstr(j] = istr[i];
i++;
AR

}

tempstr[j] ="\n';

tempstr(j+1] = "\0";

xprintf(*Variable = %s" tempstr);

sprintflcvl_fname,"%c.cvl" tempstr[0]);

xprintf("Test utill : fname=%s\n", cvl_fname);
xprintf("Test util2 : rule_pos=%Ild\n", rule_position);
if{(cvifptr = fopen(cvl_fname,"a")) == NULL)

{ xprintf{"Cannot open file %s\n", cvl_fname);
xprintf("You cannot add any more rule\n");
return(-1);

}

else

{ fprintfcvifptr,"%s%ld\n" tempstr,rule_position);
insert_newvar(tempstr);

fclose(cvifptr);
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}

else i++;

}

return(0);
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/*

Program  Expert Server [xSrv]
File name xsrv.c

By M_Sukit

Project  xsrv.prj

Created 94-11-19

Modify
*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "define.h" oA
FILE *fptr; /* Rule base file */
FILE *explanptr; /* Explanation file */
FILE *eventptr; /* Eventfile  */
long rule_position; /* position of rule in rbase */

long rule_used_list[MAX_USED_LIST]; /* contain list of rules that already used in
inference engine */

char *vartab[]MAX TABENTRY];

char *varq[MAX_Q DEPT]; /* stack for keep var name for infer */

char *valuetabl]MAX_TABENTRY];

char *valueq{MAX_Q_DEPT]; /* stack for keep value of varq */

char replystr[4080];  /* Reply string for send output to client  */

int next_avail=0;  /* Next available position in vartab */
int qtail =0; /* tail pointer for fw_chainning queue */
int ghead = 0; /* head pointer for fw_chainning queue */

int last used =0; /* pointer of rule_use_list, specify the last
rule used */

int lineno = 0;
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main()
{ char str[256];

int gid = 0;

initialize();
xprintf(":");
do_exp_server();

}

initialize()

{ FILE *cvlptr;
char str[256];

char oldstr{256] = "none";

char name; /* File name not include . (a - z) */
char fullname[8];  /* File name include . */
int i;

xprintf("Initialize...\n");

for(i=0; i<MAX_TABENTRY ; i++)
vartab[i] = malloc(10);
i=0;
[¥emmeee INITIALIZE VARTAB ----~---- */ ‘
for(i=0; i<MAX_TABENTRY ; i++)
strepy(vartabli], "zzzzzzzz"),
i=0;
[¥emomene ALLOCATE VALUETAB -----——%*/
for(i=0; i<MAX_TABENTRY ; i++)
valuetab[i] = malloc(10);

i=0;



[H—— INITIALIZE VALUETAB ------—- */
for(i=0; i<MAX_TABENTRY ; i++)
strecpy(valuetabl[i], "null");

1=0;

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

varq[i] = malloc(9);

[¥emmmem ALLOCATE VALUEQUEUE-------- */
for(i=0; i<MAX_Q DEPT ; i++)

valueq[i] = malloc(9);
i=0;
/*--~ INITIALIZE RULE USED LIST ----- */
for(i=0; i<MAX USED_LIST ; i++)

rule_used_list[i] = -1;

[Heeamnn OPEN RBASE FILE -----—-—*/

if((fptr = fopen("rbase.xsrv", "r")) == NULL)

{ fptr = fopen("rbase.xsrv","w"); /* if rbase file not exist then */
fclose(fptr); /* create it */
if((fptr = fopen("rbase.xsrv","r")) == NUiL)
{ xprintf("Cannot open rbase.xsrv file\n");

exit(1);

}

fseek(fptr,0,SEEK_END);

rule_position = ftell(fptr);

[¥emmee OPEN EXPLANATION FILE -----—- */
init_explan_file();

{*---—- OPEN EVNET LOG FILE --—--- --*/
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if((eventptr = fopen("event.log", "a")) == NULL)
{ xprintf("Cannot open event log file, program terminate\n");
exit(-1);
}
/*---—-- OPEN CVL FILE --------- */
name ='A’;
while((int)name <= (int)'Z') /* repeat for file name A-Z .cvl */
{ sprintf(fullname,"%c.cvl",name);
if((cvlptr = fopen(fullname, "r+")) !=NULL) /*if 2.cvl is exist */
{ xprintf("Processing [%s] \n",fullname);
sort_cvlfile(fullname);
while(fgets(str, 255, cvlptr) I=NULL)
{ if(strcmp(oldstr, str) 1= 0)
{ strcpy(vartablil, str);
next_avail++;
i++;
}
strepy(oldstr, str);

fgets(str, 255, cvlptr);  /* Skip position of this var */

}
fclose(cviptr);
name++;
}
xprintf("Initialize complete\n");

}
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/*

Program : client3.c
By : M_Sukit
Project : iesh.prj
Created : 94-12-05
Modify

Call

Project : None

For : Read data from file and send to xSrv

*/
#include <stdio.h>
#include <string.h>

#include "srv.h"

Mesg mesg;

main()

{ int id;

if( (id = msgget(MKEY1, 0)) < 0)
printf("client: can't msgget message queue 1\n");

client(id);

client(id)

int id;

{ FILE *datafptr;
int n;

int pid; /* process id of this process */
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char strtmp[1024]; /* tempory string */

if((datafptr = fopen("datafile", "r")) == NULL)
{ printf("client3 : Cannot open datafile\n");
exit(-1);
3
pid = getpid();
while(fgets (strtmp, MAXMESGDATA, datafptr) != NULL)
{ sprintf(mesg.mesg_data, "%d|%s", pid, strtmp);
n = strlen(mesg.mesg_data);
mesg.mesg_data[n] = "0";
printf("Input is %s\n", mesg.mesg_data);
mesg.mesg_len=n;
mesg.mesg_type = 1L;
mesg_send(id, &mesg);
if(strcmp(strtmp, “"exit\n") == 0)
{ printf("CLIENT : Program terminated [normal]\n");
exit(1);
}
mesg.mesg_type = (long)pid;
if{ (n = mesg_recv(id, &mesg)) >=0)
printf("%d, %s\n", n, mesg.mesg_data);
else

printf("data read error\n");
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