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PROLOG BASED MULTI-AGENT COMMUNICATION

Pairoj Poomkajorn 41014320
Veeranee Nuchitprasittichai 41014398

Dr. Visit Hirunkitti Advisor

ABSTRACT

This thesis presents an approach for communication between agents using Prolog. The purpose
is to make multiple agents to ask questions and exchange information between each other. A client and a
server computers are treated as the agents. We used Prolog to develop a web browser and used it as an
agent. In addition, we used PROWEB®, a Prolog web utility to develop a web server and used it as
another agent. Both agents are able to communicate and request executions of a command on each other
by using a Prolog query as the common language. This communication is not limited to only the two
agents the browser and the server but can be applied to other agents, for example, between servers. In
order for the agents to be able to communicate using a Prolog query, we adopted a meta-interpreter as
the core engine of every agent.

This rescarch investigated basic communications of human, for example, the case when
someone answering a question by obtaining the answer from another person, the case when someone is
given an information and has to remember that information, and the case when someone 1s requested to

do some activity.
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2.1 munlilsaen (Prolog)

2.1.1 Tlsunsummla/sden
-1 o W . £ @ 1 Y
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A Yo @ o < o A a v &5 9 1 9
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a3 % g o 1 . oa 1 Q@
$hsa (head) vo3AARA 1AL Bl,....Bn MIUAI (body) YBLAABA LUAZUADS Bi FenauIna (sub

1 [P=1 o 1 af a 1 4 ~ i 1
goal) Minigtudedu laill B stumngaanm A Shiozelaslaifigeou lu annsodisu 1deglugzy
A - true 18 true mnsanusiussilas e ly (empty goal)
A18919A00
h(X,Y) :- ¢X.Y)
XK
NI
V XY [h(X.Y) - q(X.Y)]
a . =) ' 2 ao Ao d o A 3

WSAAIAYN (predicate) AB NGNUVBIAADATINNT (head) Fufan@as (functor) tHUBUNYU LAY
o o . [ o [ a Jd d o o t
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2.1.2 ﬂa"lnn15ﬂ1a1msazmmﬁmminﬂ (The execution and backtracking mechanism)
a a 5 a 9/ o w A 4 '
Tils Eenvzfivsanaasafiannsagivhe ldamdduamuluTdsunsa e luaunsomla
LY o o d o { { 1 o J dy
Susimsudaumsnanaylfgafifumadendiga dsTilsunsude 1l

possible_pair(X,Y) :- boy(X), girl(Y).
boy(john).
boy(marmaduke).

boy(bertram).

girl(griselda).



girl(ermintrude).
girl(brunhilde).

9- possible_pair(X,Y).

Tﬂmﬂsm’hwmﬂums51Jg:a§ﬂé"mﬂuaz&§ﬂé’ﬂtﬁehmmm511@:“131'@61315171& Haozldm
AouRsdl

X =john, Y = griselda ;

X =john, Y = ermintrude ;

X =john, Y =brunhilde ;

X =marmaduke, Y = griselda ;

X = marmaduke, Y = ermintrude ;

X = marmaduke, Y = brunhilde ;

X =bertram, Y = griselda ;

X = bertram, Y = ermintrude ;

X =bertram, Y =brunhilde ;

msﬁwmmaﬂﬂsxaﬂsngém1ﬂﬂ1swﬂﬂa (goal) boy(X) Fepaod (fac) usATMURAe boy
(john). Soiuezlddmaudmsulnausnilu john sntudTininagalide gri(y) Feelddmey
({1 griselda WS Re L AT LISV 2~ possible_pair(%,Y). 39 TRITIM X = john, Y = griselda uaE
TilsEendornoemmmied girl dudnse i Lices I8 Tusineniiaes uavawae 1 41 laisiiu
a

° a d @ = o & ° | v @ s g h
dazanmsudaunsndnanliilna boy(X) 8nnss Fe02 188 wonsh boy sufiaan nmiunazlal

9y v Y 1
m1na girl(Y) 9nasa TagiFunn girl usnlnu sesieilidasq auleansamna boy(X) 148n
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v fhugmmuadisulumsiaenaasa finsanTdsunsuse T
person(adam).
person(X). :- mother(X,Y).

person(eve).

Mother(cain, eve).
Mother(abel, eve).
Mother(jabal, adah).



Mother(tubalcain, zillah).
5101810191 2- person(X).
wldhmeudell X -=adam;

X =cain ;

X = abel ;

X =jabal ;

X = tubalcain ;

X=eve;
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grandfather (X,Y) <- father(X,Z), (father(Z,Y) ; mother(Z,Y)) .

a o ) o/ {3 ‘:.‘y
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grandfather (X,Y) <- father(X,Y), parent(Z,Y) .

parent(X,Y) < father(X,Y) .
parent(X,Y) <- mother(X,Y) .
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2.15 msﬂmﬂ‘nmﬂnﬂaﬁa (Second order predicates)
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2- bagof ( (X-Y),(member(X,[l,2,3]),member(Y,[a,b,c,d]) ),S) .

S=[l1-a, 1-b, 1-c, 1-d, 2-a, 2-b, 2-c, 2-d, 3-a, 3-b, 3-C, 3-d]

2.1.6 mm‘lﬂssmsum‘lu‘lﬂsaan (Meta-programming in Prolog)

e Talsunsas (Meta-program) Lﬂuiﬂsuﬂsu‘nmmm%ﬂmﬂﬂmﬂimu Y ANIININS
S5 129 Aouaumssiteuves lilsunaa veoud lunazfuAnd a1 vaeldlsunsuld wadmi
wilshde mmiﬂmnsnuaﬂﬂsmsmi‘lumana”lﬂ

Luﬁﬂﬂsszﬂﬁuﬂ“ﬂsznaUﬁ'as 2 ST STALUINAD STALINAT (meta level) Fahmsauay
wazdams Tduasady Lazszaufiaesfaszauiag (object level) sz llsunsumitewiludeya

mmTaJsuﬂsumaﬂ‘l‘mmamnmw"luaamiﬂiuﬂsum wy dmiudhadnnes
(debuggers), aoy'lnsaesd (compilers) uazTusunsumilasnim (program transformer) 1agUnA
Talsunsuvanse Tﬂsuﬂswnaxmawammmﬂﬂiuﬂium

ot AT LA B NINABSBY19418 #i39n41 Vanilla meta-interpreter 1aasAsz1)

solve(true) .

solve((A,B)) :- solve(A), solve(B) .

solve(A) :- clause(A,B), solve(B) .

solve(A) :- call(A).

b] 1M 2-1 Vanilla Meta-Interpreter



2.7 %13 (Library) snasgrilunisandeaemsvesnulisaen
i Aa [ 4 o ¥ Y- a
‘lausﬁmmgmclumsﬁaﬂaﬁamsmmnmﬂﬂsaanﬁaqmgﬂiﬂﬂsuﬂsumyﬂﬂiaaﬂ
aunsaRade demssuTlsunsuauimes waasifia (ntemet) 18
a a v A -1 a o cxy
Taus i lumsaanedeaisuainiy 1dsaenlasil
® TCP/IP Sockets Library
dnay 9 a c.io a VoA 1 < Jd o o
Yaus 51 msaaanaisndulumsdasedaasiutianesn (network) a3
a -1 s [ a [
TsunsafSoudiennidsden  a118laussHezannsoainyesmelumsaane
d'l 4 4’ 1t A ] 9 3 v 9 t d'
Fomssewnalilsunsudiegaraniedie]d, aunsaiu-awaYATTHINAIZUIUNIN
a 1A o a A 1 o ay Y v d; o 1
Sadedeatsiu TaginTelitinaisenss (imeout) A8 ud lausTilazarivayumsas

9 =) '
ﬂjayarﬂuﬁﬂm (stream) MUY

® HTTP Client Library
=T Aq Yo &
HTTP (HyperText Transfer Protocol) Shusianesnins Tassan ¥nudu (Web) a1
A v ¢ Y} A A A v a & ¢ 9y vy

indeuine i uazdloyadu n3eNiTend1 3185 A (resources) yudiu 1 Tasms1ddes
%9115 200 TCP/IP Library

@ 1 o d'sl dd;.

Sredisdnuazauiines )y laus sl

- aiInan W (download files) MndiLiEsviaes

o 9

- detfeua il cGI ihaw

v ]
A =

a v q
- U9 NNYINLIL

@ EMAIL Library
. & A dayu ' ) a e X o
Sud (Email) @i 19mpen et umesiin doyaludmariuTasnalilez
¥ deasseniyana uamdeausainnlfifensdemsszninldsunsu
9 3 ° a = @ 1
18216 Taus il i sdmuams adandei 1 ldsunsuannsasu-as nazilszuia
9 a Y 19 9 a Jd a

naveyaliBuid 18 uAdesgndvImINIIAs PIUVBIITUBUARI NIA

A 4' a:iy o 9

Falausiannsedila

1Y T a Jaa P Y A acy Yy
. Su-dendiilindsunuuindas nie lulinla

A a day Yo 1 o P
- mmimaaﬂmmzama'vmmms‘lﬁmnauuazﬂmm’mhaﬂ

2.2 TCP/IP Protocol
& e d P N '
InsTanea TCP iuins Tasealusuridsdoya (Transport Layer) Fufumsiveudsuuy
@81i199 (connection-oriented) e 1gzumseenuumantishiIns Tanean 13191018 (reliable) tite

4 1 ) Q'I { a s J o 1 1
1%"1umsﬁamsmuizwm?&mmm'hl*?lamﬁmmwawmﬁmﬁw‘lwmzmm%’agaagmua



A a o § 1 a v v v 2 =3
W35 TCP Budunnnsiadisdiuaiuaumsaadesznaeiuiiiond sanina (socke)
<4 a 1 Y] a a 9 ) A o
S oniBaudaziaeyinanuiiegilizneudas 2 daufevinsiay IP yeslaaauazminoayyuIa 16
A a d’g 1 d
DanldnieluTeadiug 150031 e (port)
g 5 ' 1 4 o & ° ' '
Wodamnamudiny 256 1Hhimeian inuiugiillisgadiseddinummzediaum
c:’ ] o Ny 1 [} 3
s @ Tasunsy FTP desssywesamingay 21 wiansieuasriu TELNET 9ABITTYNBIA
b4 1
saneay 23 viedusiu HTTP dealdnesamneiay 80 wesaldnuiugnduaeiuglilu RFC
1700
asieudees TCP Shimsideudauuuasams (full-duplex) uaziFeuARILIYARDYA
. . 1 ‘é ] a d 1 A o’ci 1 9/ é [}
(point-to-point) WangRINMIMsIFENARvziilandegiiios 2 Taaatilmsmonaasieraamnioa
Y [ g 4 U P 9
deyaaaumsduldaasaiial TCP Tifuauumsfendenaiegn (multicasting) HAZUVLAIZNY
411 (broadcasting)
adg A 1 A g & & “ldj o A 1 3
Simsibeudeuad TCP Suduninmsifeudeduilunyy MIduies e uyuaeY (three-
way handshake) Tﬁﬂﬁamdwmwaﬂnﬁ%znﬂuwiwmmi (server) ilufhasenvedyg i SYN 91
S v

mai‘msmﬁ (client) Tﬁsﬂmmmwﬁﬂﬂ%ﬂszﬂ@v 9ld1s aneay IP Haznedanle, YUAYIYA

YBUPUUUA !!azﬂﬂﬂiﬁﬁflﬂﬁﬂhﬂﬁﬂlﬂﬂﬂ! ACK !‘Wﬂf]uﬂuﬂﬁl‘lf’é)llﬂﬂ

v o

Server

—
SYN . ACK

|
@l.

U7 22 ugas3En1sieuAo Ve TCP

[ 1 9 { (] ] é
Tudnwesmsdedeya foyafinzgndslu TCP azgniteenifhumaisn wnnma Fawwa
ta d, 1t a 1 o
vousnuudaziivina iRy 64 Kbyte (M3 65,535 lud) uazazdes Bifusimuauunageqaves
3 d [ 1 3 1 5 . ]
i iaveasazsyULIATeUE#E 671 MTU (Maximum transfer unit) #1683 MTU e 10s1nH3avies

f171 64 Kbyte 1 18



client

server

-\SYN\_»
-

ACK

e
)

Data

i

Data

4/,_]2393-/

DR

DN

DR

L__Y__J\_Y_J\__ )

Bunndeans

(Connect)

AIPA509UD

(Request Message)

ANFIBLINAL

(Response Message)

AUNITONFD

(Disconnect)

g1 2-3 Fuperlumssv-astoya

2.3 HTTP (Hypertext Transfer Protocol)

HTTP $ht Protocol ludu Application Layer 484 OSI Model 15992 implement HTTP 3¢

Soadanldusmaves TCP/IP FuihuIns Ianealusu Transport Layer

Application Layer

Presentation Layer

(14 TCP, UDP

Session Layer

Transport Layer

Network Layer

\114 HTTP, FTP,

SMTP, Telnet

Data Link Layer

Physical Layer

317 2-4 OST Model
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df d < ad g 4 v
HTTP (Hypertext Transfer Protocol) il InsTaaeauunlaamui-Eidines imsiyeude
[ " 4 1 J o £ 1 3 ] 4 a d
1011319125 (connectionless) A9 1FUABIANIZITHINMTNINUNUINTUTIUY (FU wie'laadunve
a {acd d 4 ad 41 o a [ a [ LY 4
s s aine? mieudinnesivimsiusms wSudeedanisAnaediui el laa
(=4 o a 1 9 =Y a 4
S gunsoaadedanueusms 145 BTTP Hulnslnaeanldlumsieswe (requests) uaz
o A g o 9 Aa 1 o ad s Y d dd ' o ¥
ABLAUBN (response) 381918 (e laaBusiad nsAadenuisinesuad Taadunnazasfiiosve
o ad o o ad & v ¥ Y a9
T§ugsrnesaatiu isWinesazaaunaualsuayangniaue
o ¥ ¢ & v t W e
#1¥a3u8 (requests) ¥4 laapuNiliznauale 2 AIuAY
g 1 1lsznauday
ad 9 & % o
e Simseswersanfudmirzymsiau
e URLwesimasaya (resource) 13t T (file) idosnns Wilfusinery

e eivuveslnslaasa wu HTTP 1.0

1 L7 [] Y & 9/ t ad d 1 a 3
it 2 Usznouda dauvh (headers) Beldteyaumdiniaes 1wu deyaxiialuuilaa
d 4 o a % p - P=1 1
Euriaunsaliritesants 19, ID vaslnadu (client’s identity), URL veugnasfuitudes

b4
f¥asue 1aziilen (body content)

FuM 1 Request Line

General Headers
Message Headers

y Request Headers
(optional)

Entity Headers

RN

A9 2 < Blank Line

Message Body

(optional)

Uil 2-5 Faurfsznevvesdiiowwe



"

GET /indexhtm! HTTP/1.0

Method GET

/index.html

Version HTTP/1.0

3l 2-6 daurfszneulis Request-Line

aa a =3 s8q Yo ag aa A
Fmsversmsvedlaapunildiumnnlasinall 335 Ae
a Y =y (4
o asversastuuvedeya (Method GET) 15lumsGanunasveyaim ayanald laa
2 Y a™y a a Ao @
punasteyamliiFsines Idhulfmaiisiia
o  MsUBLNULLDMEIIALBEA (Method HEAD) Ii¥sswedeymnmizdinsisazidon
Yosumasela
a g SA g Jdr g g ad J
o  maveusmmmnlfiveyn (Method POST) aygalv lanwudideyanliainies

18 Tag lusravuia

o [ ad 4 > Y 1 1Y dy
AR UNSLINITS W3 (server’s response) 15¥NBUAY 2 AIUAIU

d o

a1 dludafinaasaaiuy (satus line) tizneudag o5 FUVae 11 Inaaauss
ad d 2 o a X o ¥ ° a
19511993 (server’s protocol version), IH (code) NUBNAIANTUSUBIAIDIVD LASAIBTUY
NEMNVADTUL

I P a & . . '
it 2 §hidonau (message) U5 ENoUAD AIBUNBSIFY (meta-information) YBINAS

y i ] ot
doya 1az1ifa1 (body content) Tassa limaduresmsunaneanusalids Judfumas
Y 9 A& Jo ad P v 9 3 [ A 1 9 g
YayaQnivsve, Feuazneisuveusivnesiundsayativag, Jnauvasvayauugn
{ g’l’ 9 a 4 1

udlalRouuilasnssaanig, siiauadtiion (content type) 1TM text / himl HAZAIINIIIVRI

¥ ¥
o a 1
a1 (content length) ftHenuTusiia text / html uarasiluenans HTML
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&7 1 Status Line

General Headers

Message Headers

) Request Headers
(optional)

| -

Entity Headers

A7 2 ﬂ Blank Line

Message Body

(optional)

\

11t 2.7 dabenouvesineundve m@inioed

HTTP/1.1 200 OK

Version HTTP/L.1
Status Code 200
Reason OK

g1/ 2-8 dawafsznovly HTTP Status-Line

FhemaIsmsveuImuUuvedela (A GET Request Example)
o o a o . A 4 g o Y]
Tassalimsnauaessasd (link) MMUAUVUAVVI1ALBS (Web browser) fa M3lsonve
” ; ] 2 sd a d . 2
gauazmmuﬁﬂwunﬁna W1y (user) aanasuu'lenlesiiiafed (hypertext link) LWL
o Ps a a 1q A a"dj P Y] Y ad o
us1wed ustawesezilasy URL Mszyeglunsdiiumsveusmsuyuvevaya Taglsxsivnes
d 1 Yy 1 o ¥ v ad Jd @ [ [ 9 g
Taad tazsnawiiszy 13l URL udadeddosve lilfudsvines Aedrumu 1% aanas iy

a JY J qy
ARV WA WU

<A HREF="http://www.w3 .org/Addressing/Addressing.html”> Web addressing </A>
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a Y E) t x:: t [ Yt A t @ < o
msveuimstuLveteyadiaasiivzgnds lundennlatims seude lugalaad www.w3.org

GET /Addressing/Addressing.html HTTP/1.0
/* a blank line here */

e

ad o o v A
Hazs e s azAaLINA LINAIY

HTTP/1.0 200 Document follows

Server: CERN/3.0A

Date : Thu, 31 Jul 1997 00: 59 : 05 GMT

Content-Type : text / html

Content-Length : 12998

Last-Modified : Wed, 04 Jun 1997 20 :17 :41 GMT
/* a blank line here */

<HTML>

/* the rest of the requested document is here */

s [ 1 =] k4

TUAUDNADIUS (status code) (NINY 200 !ﬂuﬂ'li‘l]@ﬂ'ﬂﬂ'ﬁ%Iﬂﬂﬂlﬂﬂizﬁﬂﬁﬁ'luﬁ'lﬁi] (successful) 91
9 . @ o A o EY t

ﬂ'liﬁi’)\i‘ll'e]f’{ilﬁlﬁ? (failure) 5ﬂﬁﬂﬂﬂﬂﬂ1u$5ﬂﬁ5‘u%&'!ﬁuﬂ?ﬂ@ﬂlﬁﬂﬂﬁﬂlﬂ\iﬂ'ﬁﬁﬂ!‘ﬂﬁ’l LFU ;Jﬂ'li‘"‘l]

Y A A& ) v 3 sy '
YINANAA (error) V1BINUY mazmawagamawa'lﬂm'lwu

feenI BN UBUSASLUVNTIBasBEn (A HEAD Request Example)
A15UBUS A UL NI 10ALID IAATNA2DY 199190 1HIZTNNTUIHABUNS VLT MINULYD

S
veya

HEAD /Addressing/Addressing.html HTTP/1.0
/* a blank line here */

1 ~ 9 ] a {' a s @ . . ad S 1 u’/‘ = Ay
uﬂ%xiﬂﬂmayammzmu‘m ummauﬂaimw (meta-information) mmmﬂnaimmu 11111!1!9'"1

(body content) 111828

Aad d o o r:ty
!‘Ifﬁﬂl’.l@iﬂgﬁ@ﬂﬂﬂﬂﬂ?ﬁqu
HTTP/1.0 200 Document follows
Server: CERN/3.0A
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Date : Thu, 31 Jul 1997 00:59:05 GMT
Content-Type : text / html

Content-Length : 12998

Last-Modified : Wed, 04 Jun 1997 20:17 : 41 GMT

dheghamsadlna? (Query Submission Examples)

msverimsnuuvedeyamunsadlad (query) s Tsunsafiegumnisudivioes
Taomslalas3aslyiu URL 1ias
A2001
http://www.altavista.yellowpages.com.au/cgi-bin/query?mss=simple&pg=q&q=logicweb
wdann |ERms e 8 Taad www.altavista yellowpages.com.au 2 MsveLTMsdieaisazgn
sl
GET /cgi-bin/query?mss=simple&pg=q&q=logicweb HTTP/1.0
ms«ua‘u?msuumai’fagagnﬁ%’m‘fmﬁaﬁ“lﬁd URL 1111 URL enicoding query nietiled 19 1ddoyn
asTurlesu (form) UMY IR AT (submits) Soya Ty W Tisunsaftegumnieudivinedlu
510 (path) /cgi-bin/query

nmﬂmmmsammamam'lmifmsa (Qurey String) fidelufusnues URL ezgniifia
smudeyafiaunsaaeld mawanueues URL lindneasina (agdnAaziinnuen 255 @1
8nus) umtmmausmigmu‘lwauaaummhﬁ‘lmwagammsnmflmﬂ'lﬁ salindhaaedt

fhdesunsverimauuylddeya Fedadayauing 10 Tug (bytes)

POST /cgi-bin/post-query HTTP/1.0
Content-type : application/x-www-form-urlencoded
Content-length : 10

/* ablank line here */

int=hello!

¥ E]
TimsaweyaludnuaiziigniSond CGI (Common Gateway Interface) uaz Talsunsuiiaueglu

HudHinedgniFond 33 lewaTuld (CGI Script) 3e §3Te Talsunsn (CGI Program)

a 4 & o
2.4 aonilagns m‘lﬂasé'uﬁ-w fﬂnai (Client-server Architecture)
-1 Aad 4 o 3 4 a 1 H
aoilaonssulaaeuri-ds ey undnmsiuguilslunmsaadedemsuy
a =4 g ad s { o
Sumasitia (Internet) Miody (web) TaoFiriaes (server) A Talsunsy (program) ffumsdesve

' ' g ¢ o dYy Yo v v, d Y, o
AN (requ&ets) HIUNTUUABIN (network) amzmnumu‘n'lﬁinﬂﬁsawa‘l‘nmuil ualasunau



¢ v YY ad o Y K [ a =3 Pt @ =3 o
llgagiove Falnesaraumatdeyavnasuudumesiiia Fudumuveslaapunlums
Y K 9 [ v 9 Ay Yo 9 v 9 @ Y d o [ v =4 Jd
Wdedeya HaTIAMINLUBYAMIIN 1@5umsdesve uazdideyainddlaaeun @I laaun
. 4 [ v ad o ad o 9
(client) A TWsunsufaansadidiiowe llsugsvnes uazsemsasundvveusinies namey
@ v ad o :«l a 4 v A 3 o ¥ 9 9
ldaEsnesaniy Taaduna1xnsasuduymn (input) wiam3eswenngly (user) ozUAAIYD
o @ Aad o, Y 199 9Y
ya (fmeundunngiviaes) Tnuagly
ad o a3 I's A v @ cg’ (K A o 9 <]
Fidneduazlaaduviaz Nanyasmmzavuagiulns laaea (protocol) auly Ky

ad 4 a gda 1 4 o <] o 9
Eélned (web server) tag laaiButiaaaedeasiuluiiiareinlagly Hypertext Transfer Protocol

(HTTP)
Client Host
Web Client
request ¢
Network

response

\ 4
‘ Web Server |

Server Host

Data

q1ffi 2.9 aurifaenssulpaiduriFiiaesvea sy

2.4.1 Uniform Resource Locators (URLSs)
E [ a . Ay & v 9
Uniform Resource Locator (URL) Hhiaase (string) NOWDILHAWBYA (resource) UU
Aa Jd ad { Y .
Suimesitia gaisitaienl3amng (URL encoding)
) o C 9 t 1 ot ¥
URL dmsuimasdiaya (resource) szneuassdiudszneun g dean T
a o o Y XK v 9
1. ﬁu!ﬁ@ﬁﬁﬂiﬂiﬂﬂﬁa (Internet prOtOCOI) ATMIUMIIDUHAIUBYA

4 d 3 v 9 g [l
2. ¥elaad (host) umasvsyaruayg
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. < 3 a < v Y @
3. (optional) ¥NARANRSA (port number) Ghmneauiigndmualilgsudeyalusay
TCP vasIns lanea HTTP TaginAsineziiiuwesa 80

a ) a A J
4. 30 (part) mzulmawagamguumi i’NIEﬁﬁ

§10819 URL http://www.w3.org/Addressing/Addressing.html URLiiyananenans
(document) ‘ﬁi’lqﬂ:c’luﬂﬂ (part) /Addressing/Addressinghtml gf’l!‘;ﬂﬂmiﬂﬂ%’ HTTP Tnlanea
nnEiineiinsedun Taadaoudamsa (address) www.w3.org Tagldwmnamunasnau

avladn (default)

siliudu ves URL dsznaudas
® relative URLs
2 1 P P 1 i Y 1
relative URL ﬁJumuﬁuwm URL T\U@ﬂﬂ1l@ﬂﬁ1iﬂ§1‘ui1ﬂ1ﬂu AIBYNN
relative URL 144 /Addressing/Addressing.html ?Jg'mﬂql“u URL
http://www.w3.org/
a da Yo dy
URL fenqysal @ou 1adsdl
http://www.w3.org/ Addressing/Adderssing.html
@ URLs encoding queries
URL enusalalans (query) FozdalilfaTalsunsafieginseudsnizes las
A o 1 a t a4 1
1AF9HING “ 7 ¢ %ﬁh—lﬂ?!!UQ!!ﬂﬁ!ﬂiﬁ"il'eNT‘iJi!tﬂiﬂﬂ’t’)ﬂ‘ﬂﬂﬁﬁuvlﬁﬁiﬂﬂzﬁﬁ
1497 T1Js 105 3 #28813 URL encoding query (35U
http ://www.altavista.yellowpages.com.au/cgi-bin/query?

mss=simple&pg=q&q=logicweb

[ ° do ad 14

1.5 HENMTIOUYBIUT RSV SINBS

A a 1 1Y) [} [ Yo 1 do a ad dA 9 A A a

2 Fuandsiuegiatiuldvassinusaesfududidnesae mimlumsumsan
1 4 d 1 o’;’ a A a v A ad o ay ° =
aodems wirnwedmniviisziluauGunsAadedeats ¥ivneienssuuByaIILALINNY

yy ¥ o ) g ' t @ o 1 A a ¥
aseldld nazanseviinuesduldsanaigedie uANuziINALIIBINIITBIVRIIN

b4
VSR T INIY
PR A 1 A 9/ A 1 . 2 g

UsTresezsumMIaaaedea1s Tasmaaienisyeuneyeas TCP (TCP Connection) Failu

[ ] o [ i 1 & a 9
puumsSuilesanaduaey (three-way handshake) WAI9INAIIFBUARANAUABIAG A

d ' o id ad d a ¢ o iy ¥
us et dannsadediiesws (HTTP Request ifidudsvines 14 Sudfdnessziauadla
o ¥ d \ o e g d ad ¢
fumsoselfidude udadenansiay (HTTP Response) ntius1ases nmiududsiese
t o ¥ A ' d ad dﬂ A 1 o ¥ A '
desrdesuesumsiFeuseves TCP HudsnedluauFudiiseswesuntsivenneved TCP

d ad sV A 2 d ad 9o A Y 3 a 9 Y]
mswnmmsﬂmsgmm'lm°nnumﬂnaﬂamnumwusnwaisawamsmia‘usaﬂua’a



— o —— 2

THANOAYANY WazooNInAImIAnTETy

=)

TCP SYN (q
(2) TCP SYN, ACK
Client -
TCP ACK @

HTTP Request @»
L—i‘o £5) HTTP Response
§O,

(@)
| 0]
1HR1E

Web Browser

TCP FIN
h Web Server

TCP FIN, ACK (—q

71 2-10 uansihmoumsAnsdadomsssnInaTawesnnTudiviaes

v v
nngdiiduneuniey Ag

& a St . v a ad S A 1

Funauil 1 Us 10T dedaaan SYN (synchronize) Tl uigiviesinevenn
VI IBBIADINITUNIIAARD

o a o Aad o @ 4 o P

fumeid 2 SuEsnesasunduliaredynal SYN, ACK (acknowledge) (W
VBNITUANIZITUNITAAAD

3 L’ d 9 a 1 o & (Y o { &

Bumouit 3 wramesadumsanaedusa Tasmadedama ACK ndulilidy
Frlaes

J & sy o Y Ac ad ¢

Junpud 4 usires a1 e swe lnuEivines

o a4 _d& ad g 1 o o o J

Tuaeud 5 SuFsinesdanamsaunduunlvuises

3 { a ad d 4 1 ' @ R 9/

Fuaeud 6 Sudinesusaumavendelasdedayaia FIN (finished) 111w
TERRICTH

:J, a Jo Y A 3 (. 9Ja

Sunoudt 7 UMaesTudnisaumsideuse lasdsdynen FIN, ACK Ty

ad
FsHes

¢
2.6 t31UA (Agent)
% i o Y 9 o o
PIUA Ao Tﬂsuniuﬁmmiﬂimagmmzn’]mmwaag“l%"lummmuim udadaeoud

g o ¥ dyy ¥ & a dd wyy o o A o Y
%zmmiuwayaﬂﬁ ‘Wiﬂll'ﬂ@i'lﬂﬁglﬂﬂﬂ“ﬂ!ﬂ‘ﬂvhcluﬁ?ll’li'Jllﬂu !!ﬁgﬂigﬂﬂaﬂﬁ!Wﬂﬂ'N‘luclmﬂNﬁ

] v
sndidudhmnoan@d1d13as1s

I o o 1 qy
pRuANanHuAsas T
3 A o o o S !
- Autonomy fie anmfhidase lumshan annsahaulduSegasdlddieaues

A a a4 o ¥ 0 w ¥ o Y9y
- Awareness A8 UANUTUITANISIVY l!ﬁgﬂi$ﬂ1ﬂﬂﬁﬂ1ﬂ!!?ﬂﬁﬂﬂﬂ@\?ﬂu‘lﬂ

e
(op
e
e
O
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. =} o ag Yo t =t °
. Ppersistence a9 Mamaumui g Tuveunmne lag lunfasuuasmsian
" v o o o BJQ' 1 u Yy
- Adaptiveness @ amsmfusarasmshauvedaeanzannsasoui sl la
NRANMIAGEN

. A A t A @ o A q¥ o s o Y
- Cooperation A8 Uﬂﬁi?iﬂl@ﬂu‘l’nq11!!1'1’8)1111]55@’26\{}1]‘5Z’d\iﬁ‘ﬂﬂ\iﬂ?!ﬂ\ﬂﬂ

b d <] d
Tassarnveusioud Usznaudas iSumes (sensor), A1 tazieinlaIABS (effectors)
d sA_ A AqYw Y a v
- duwes Ae AN lyTuveyaINALIARRN
Y A A o
- anud de manaiminnlilumsilszusana

% A A
- pdrawes de amlslunmsuaasnasnmsilsziana

2.7 SMTP (Simple Mail Transfer Protocol)
1.7.1 anilnanssuszuuns
ada o A o & a ~ o g ' a d - a g v
Vsudidainnseting sefioudanfuduqi dmd(emaid) dhulilsunsuilszgnanums
[} L] v @ 9 * a
waoluszumatons dizlomivedndsieiglddwaziudonauduaienld Tcoe i
o @ 1 d 1 {a 9 a s a
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qﬂ%\ Browser.pl
:- chdir('\").
:- ensure_loaded( conf).
:- ensure_loaded( http_util ).
- ensure_loaded( proweb_interface ).
- ensure_loaded(library(‘tcp\mail")), mail_init.

:- ensure_loaded( script ).

user_dialog :-

_Si=[dl g_ownedbydesklop,ws_sysmenu,ws_thickframe,ws_caption,ws__border,dl g_modalframe],

82 =[ws_child,ws_visible,ws_tabstop,bs _pushbutton],

S3=
[ws_child,ws_visible,ws_tabstop,ws_border,es_leﬂ,es_multiline,ws_vscroll,es_autohscroll,es_autovscro
IL,es_readonly,es_wantreturn],

_S4= [ws_child,ws_visible,ws_tabstop,ws_border,es_leﬁ,es_autohscroll],

_S5= [Ws_chiId,ws_visible,ss_leﬁ],

wdcreate( user_dialog, *Prolog Web Browser’, 89, 31, 638,504, S1),

wecreate( (user_dialog,1000), button, "View, 540, 30, 60, 30, _S2),

wecreate( (user_dialog,1002), button, “seript’, 350, 18, 70, 22, _S2),

wecreate( (user_dialog,1003), button, *Checkmail’, 440, 20, 80, 22, S2),

wecreate( (user_dialog,8000), edit, -, 10, 80, 610, 380, _S3),
wecreate( (user_dialog,8001), edit, ™, 60, 20, 280, 20, _S4),
wecreate( (user_dialog,8002), edit, ™, 60, 50,460, 20, _S4),

wecreate( (user_dialog,10000), static, ‘Demo’, 10, 20, 40, 20, S5),
wecreate( (user_dialog,10001), static, ‘Query’, 10,50, 40, 20, _S5 ).

script_dialog :-

_S1= [dlg_ovmedbydesktop,ws_sysmenu,ws_thickframe,ws_caption,ws border,dlg_modalframe],
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S2=
[ws_child,ws_visible,ws_tabstop,ws_border,es_leﬁ,es_multiline,es_autohscroll,es_autovscroll,es_wantr
eturn],
83 =[ws_child,ws_visible,ws_tabstop,bs _pushbutton],
wdcreate( script_dialog, ~ “Write Script’, 227, 51,468,257, S1),
wecreate( (script_dialog,8000), edit, ™, 10, 10,350,210, S2),
wecreate( (script_dialog,1000), button, "Run’, 370, 20, 80, 30, S3),
wecreate( (script_dialog,1001), button, *Cancel’, 370, 60, 80, 30, S3),
wecreate( (script_dialog,1002), button, *Ask”, 370, 100, 80, 30, S3),
wecreate( (script_dialog,1003), button, “Tell", 370, 140, 80, 30, S3),
wecreate( (script_dialog,1004), button, *Send Script’, 370,180, 80, 30,_S3).

ask_dialog :-
Si=[d g_ownedbydesktop,ws_sysmenu,ws_thickframe,ws_caption,ws_border,dl g modalframe],
_S2= [ws_child,ws_visible.ws_tabstop,&\;s_border,es_leﬂ,es_autohscroll,es_aulovscroll],
_S83= [ws_chi1d,ws_visible,ws_tabstop,ws_border,es_leﬁ,es_multiline,es_autohscroll,es_autovscfoll],
_S4 =[ws_child,ws_visible,ws_tabstop,bs __pushbutton],
S5= [ws_child,ws_visibless_left],
wdcreate( ask dialog, “Ask’, 356, 56,192, 151, S1),
wecreate( (ask_dialog,8000), edit, “Who', 80,20, 100, 20, S2),
wecreate( (ask_dialog,8001), edit, “Question?’, 80, 50, 100, 20, _S3 ),
wecreate( (ask_dialog,1000), button, "Ask’, 20, 30, 70, 30, S4),
wecreate( (ask_dialog,10000), static, "Ask who?", 10,20, 60, 20, _S5),
wecreate( (ask_dialog,10001), static, ‘question =, 10, 50, 60, 20, S5),
wecreate( (ask_dialog,1001), button, “Cancel', 100, 80, 70, 3C, _S4 ).

tell_dialog :-
_S1=[dl g_ownedbydesktop,ws_sysmenu,ws_thickframe,ws_caption,ws_border,dlg_modalframe],
S2= [ws_child,ws_visible,ws_tabstop,bs _pushbutton;,
_S3= [ws_child,ws_visible,bs_autoradiobutton],
_S4= [ws_child,ws_visible,ws_tabstop,ws_border,lbs_sort,ws_vscrol1,lbs_usetabst0ps],
_S5=
[ws_child,ws_visible,ws_tabstop,ws_border,es_leﬂ,es_multiline,es_autohscroll,es_autovscroll,es_wantr

eturn],



65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

]1

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

_S6= [ws_child,ws_visible,ss_ccmer],
_S7 =[ws_child,bs_groupbox,ws_visible],
wdcreate( tell_dialog, ™ 260, 106, 268,207, S1),
wecreate( (tell_dialog,1000), button, "Tell, 20, 140, 60, 30, S2),
wecreate( (tell_dialog,1001), button, "Cancel’, 180, 140, 60, 30, S2),
wecreate( (tell_dialog,1002), button, ‘Forget’, 100, 140, 60, 30, S2),
wecreate( (tell_dialog,2000), button, "Tell Data’, 30, 70, 70, 20, S3),
wecreate( (tell_dialog,2001), button, "Tell File’, 30, 100, 70, 20, S3),
wecreate( (tell_dialog,4000), listbox, Listl’, 120, 10,120, 20, S4),
wecreate( (tell_dialog,8001), edit, ™, 120, 70,120, 60, _S5),
wecreate( (tell_dialog,10000), static, “Select Agent’, 20, 10, 90, 20, S6),
wecreate( (tell_dialog,10001), static, *Data or FileName', 120, 50, 120, 20, _S6),
wecreate( (tell_dialog,11000), button, “Type ', 20, 50, 90, 80, S7),
whtnsel( (tell_dialog,2000), 1),
forall( proweb_server(ServerName, ),

(to_write(ServerName}~>S,

wlbxadd( (tell_dialog,4000), -1, S))

send_script :-

_S1=[dl g_ownedbydesktop,ws_sysmenu,ws_thickframe,ws_caption,ws_border,dl g_modalframe],

S2= [Ws_child,ws_visible,ss_center],
83 =[ws_child,ws_visible,ws_tabstop,bs _pushbutton],
_S4= [ws_child,ws_visible,ws_tabstop,Ws_border,lbs_sorl,ws_vscroll,lbs_usetabstops],
wdcreate( send_script, *Send Script’, 260, 138,238,137, _S1),
wecreate( (send_script,10000), static, *Select Agent -, 10, 10, 90, 20, _S2 ),
wecreate( (send_script,1000), button, “Send’, 30, 60, 60, 30, S3),
wecreate( (send_script,1001), button, “Cancel’, 130, 60, 60, 30, S3),
wecreate( (send_script,4000), listbox, "List1’, 110, 10, 110, 20, _S4),
forall( proweb_server(ServerName, ),

(to_write(ServerName}>S,

wlbxadd( (send_script,4000), -1, S) )
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98  login :-

99 _S1=[dl g_ownedbydesktop,ws_sysmenu,ws_caption,ws_border,dlg_modal frame],
100 _S2 =[ws_child,ws_vi sible,ws_tabstop,ws_border,es_1 eft,es_autohscroll],
101 S3= [ws_child,ws_visible,ws_tabstop,ws__border,es_leﬁ,es_autohscroll,es_passwor ],
102 _S4= [ws_child,ws_visible,ss_left],
103 _S5= [ws_child,ws_visible,ss_center],
104 _S6 =[ws_child,ws_visible,ws_tabstop,bs _pushbutton],

105 wdcreate( login, *LOGIN®, 220, 41,326,195, S1),

106 wecreate( (login,8000), edit, ™, 90, 40,210, 20, _S2),

107 wecreate( (login,8001), edit, ™, 90, 80,210, 20, S3),

108 wecreate( (login,10000), static, *User Name”, 10, 40, 70, 20, _S4),
109 wecreate( (login,10001), static, ‘Password”, 10, 80, 70, 20, S4),
110 wecreate( (login,10002), static, ‘Login’, - 10, 10, 300, 20, S5),
11 wecreate( (login,1000), button, "Login", 40,120, 70, 30, _S6),
112 wecreate( (login,1001), button, "Exit’, 220, 120, 70, 30, _S6),
113 wecreate( (login,1002), button, New User, 130, 120, 70, 30, S6).

114 newuser :-

118 _S1=[dl g_oumedbydesktop,ws_sysmenu,ws_caption.Ws_border,dlg_modalframe],
116 _S2= [ws_child,ws_visible,ws_tabstop,ws_border,es_leﬂ,es_autohscrol1],

117 _S3= [ws_child,ws_visible,ws_tabstop,ws_border,es_leﬁ,es_autohscroll,es _password],
118 _S4=[ws_child,ws_visible,ws_tabstop,bs _pushbutton],

119 _S5= [ws_child,ws_visible,ss_left],

120 _S6= [ws_child,ws_visible,ws_tabstop,ss_left],

121 wdcreate( newuser, *PROFILE FORM", 221, 41,256,325, S1),

122 wecreate( (newuser,8000), edit, ", 80, 20, 160, 20, S2),

123 wecreate( (newuser,8001), edit, ™, 80, 50, 160, 20, _S2),

124 wecreate( (newuser,8002), edit, ™, 80, 80, 160, 20, _S3),

125 wecreate( (newuser,8003), edit, ', 80, 110, 160, 20, S3),

126 wecreate( (newuser,8004), edit, ™, 80, 150, 160, 20, S2),

127 wecreate( (newuser,8005), edit, ™, 80, 180, 160, 20, S2),

128 wecreate( (newuser,8006), edit, ', 80, 210. 160, 20, S2),

129 wecreate( (newuser,1000), button, 'O K7, 30, 250, 70, 30, S4),

130 wecreate( (newuser,1002), button, 'CLEAR’, 150, 250, 70, 30, S4),

131 wecreate( (newuser,10000), static, ‘User Name”, 10, 20, 70, 20, _S5),
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weereate( (newuser,10001), static, “e-mail”, 10, 50, 70, 20, _S5),
wecereate( (newuser, 10002), static, “Password’, 10, 80, 70, 20, _S5),
wecreate( (newuser,10003), static, "Re-enter Password’, 10, 110, 70, 30, _S6),
wecreate( (newuser,10004), static, "First Name®, 10, 150, 70, 20, S5),
wecereate( (newuser, 10005), static, *Last Name”, 10, 180, 70, 20, _S5),

wecreate( (newuser, 10006), static, *Nick Name’, 10,210, 70, 20, _S5).

prolog_browser :-
1ogimuser_dialog,script_dialog,ask_dialog,tell_dialo g,newuser,send_script,
window_handler( login ,message_handler ),
window_handler( user_dialog ,message_handler ),

window_handler( script_dialog ,message_handler ),

window_handler(ask_dialog ,message_handler ),
window_handler( tell_dialog ,message_handler ),
window_handler( newuser ,message_handler ),
window_handler( send_script ,message_handler ),

show_dialog(login).

message_handler( user_dialog, msg_close, _, it
wshow( user_dialog, 0),
retractall( user_password( _, ) ),
retractall( my_name(_) ),
show_dialog(login),!.
message_handler( Window, msg_close, _, _):- wshow( Window, 0),!.

message_handler( (Window, 1001), msg_button, 0, _ ) :- wshow( Window, 0),!.

message_handler( Windows, Message, Data, Result) :-
handler( Windows, Message, Data, Result).

handler( (send_script,1000), msg_button, _, _) :-
get_edit_box( (script_dialog,8000), Script )
not_empty(Script),
get_selected_data_from_listbox((send_script,4000), String),

wshow( send_script, 0 ),

60



166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

182

184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

199

convert_str_to_atom(String, Agent),

convert_str_to_atom(Script, Atom),

rewrite_edit_box( (user_dialog,8000), *Script running.~M~J" ),

run_script( Agent, Atom, ErrorCode ),

Window = (user_dialog,8000),

( ErrorCode = 0 -> write_edit_box(Window, ~M~JRun script ready~M~T");
ErrorCode = 1 -> write_edit_box(Window, ~M~JRun script fail~M~J");

write_edit_box(Window, ~M~JRun script error~M~I") ).

handler( (newuser,1000), msg_button, _, ) :-
get_edit_box( (newuser,8000), Uname ),
get_edit_box( (newuser,300 1) Email ),
get_edit_box( (newuser,8002), Passl ),
get_edit_box( (newuser,8003), Pass2 ),
get_edit_box( (newuser,8004), Fname ),
get_edit_box( (newuser,8005), Lname ),
get_edit_box( (newuser,8006), Nname ),
nonvar(LIname), Uname \="",
nonvar{Email), Email \="",
nonvar(Passl), Pass1 \=",
nonvar(Pass2), Pass2 \="",1,
(check_user_exist( Uname ) ->
% This User had Exist
message_box(ok, *This Username are already exist!!’, ),
!,clear_new_user_form;
( (Passl == Pass2, check_email _password(Email,Passl)) ->
1
new_user _proﬁle(Uname,Email,Passl,Fname,Lname,Nname),
1. wshow(newuser,0),
rewﬁte_edit_box((login,8000),Uname),
rewrite_edit_box((login,8001),Pass1);

message_box(ok, “Incorrect Password', )
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handler( (newuser,1002), msg_button, _, ) :- clear_new_user_form.
clear_new_user_form :-

clear_edit_box( (newuser,8000) ),

clear_edit_box( (newuser.8001)),

clear_edit_box( (newuser,8002) ),

clear_edit_box( (newuser,8003) ),

clear_edit_box( (newuser,8004) ),

clear_edit_box( (newuser,8005) ),

clear_edit_box( (newuser,8006) ).

handler( (login,Id), Msg, Data, _):-

((1d = 1000, Msg = msg_button);

(Msg ==msg_key, Data=(_, ,13))),

wenable((login, 1000), IsEnable),!, IsEnable = 1,

wenable((login, 1000), 0),

get_edit_box((login,8000),Uname),

get edit_box((login, R001),Pass),

( system_login( Uname, Pass) ->
clear_edit box((user dialog,8000)),
clear_edit box((user_dialog,8001)),
clear edit box((user_dialog,8002)),
wshow( login, 0), /* Close this windows*/
show_dialog( user_dialog ); /* And open Browser */
message_box(ok, “User ID does not exist Or Password Incorrect’, )

NS

wenable((login,1000), 1),

clear_edit_box( (login,8001)).

handler( (login,1002), msg_button, _, ) :-

show_dialog(newuser).

handler( (user_dialog,1000), msg_button, _, _ ) :-
Window = (user_dialog,8000),
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get_address(Host,URI),
clear_edit_box(Window),
write_edit_box(Window, fdsfumaineneg’),
atom_string(Agent, Host),
(convert_str_to_atom(URLQuery); atom_string(Query, URD)),
assert( data(demo(Agent, Query, Ans)) ),
( demo(Agent, Query, Ans ) ->
rewrite_edit_box(Window,Ans);
clear_edit_box(Window),
write_edit_box(Window, liermnsanidinenla)

),

handler( (user_dialog,1003), msg_button, _, _) :-
Window = (user_dialog.8000),
my_name(ID),
user_email(ID,Address,Password),
write(ID)~> Name,
cat( [ f34A31000Y e-mail ¥94 . Name, |, Address, *T', "A3@130..~M~J" ],
WaitMessage,_ ),
rewrite_editﬁbox(Window,WaitMessage),
email_check.
handler( (user_dialog,1002), msg_button, _, _):-
show_dialog(script_dialog).
handler( (script_dialog,1000), msg_button, _, ) :=
get_edit_box( (script_dialog,8000) ,Data),
not_empty(Data),
Window = (user_dialog,8000),
clear_edit_box(Window),
convert_str_to_atom(Data,Atom),
wshow( script_dialog, 0),
rewrite_edit_box( Window, 'Script running~M~J' )
catch(ErrorCode, solve(Atom)),
( ErrorCode = 0 -> write_edit_box(Window, ~M~JRun script ready~M~T");
ErrorCode == 1 ->write_edit_box(Window, ~M~JRun script fail~M~J");
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write_edit_box(Window, ~M~JRun script error~M~J") ).

handler( (script_dialog,1002), msg_button, _, _) :-
wshow( script_dialog, 0 ),
show_dialog(ask_dialog).
handler( (script_dialog,1003), msg_button, _, ) :-
wshow( script_dialog, 0 ),
show_dialog(tell_dialog).
handler( (script_dialog,1004), msg_button, _, ) :-
show_dialog(send_script).
handler( (ask_dialog,1000), msg_button, , ) :-
get_edit_box( (ask_dialog,3000) ,Agent_s ),
get_edit_box( (ask_dialog,8001) ,Question_s),
atom_string( Agent, Agent_s ),
convert_str_to_atom( Question_s, Question ),
('write("You Ask *),write(Agent),write(" that ),
write(Question),write(".") )~>Msg,
show_answer(Msg).
wshow( ask_dialog, 0),
( ask(Agent, Question, Ans) ->
convert_str_to_atom(Ans,ResultList),
Window = (user_dialog,8000),
write_edit_box(Window, ~M~JAsk Result ~M~J" ),
forall( member(A,ResultList),
(write_edit_box(Window, ~I').
write_edit_box(Window,A),
write_edit_box(Window, ~M~J )
)
X
catch(Error, wait_for_mail),
( Error=0->
retractall(wait_for_mail),
show_error('No Result now! You can wait your result later~M~J");

show_error('No Result")
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335

):
handler( (tell_dialog,1000), msg_button, , _) :-

get_edit_box( (tell_dialog,8001), Data_s),

not_empty(Data_s),

get_selected_data_from_listbox((tell_dialog,4000), String),

convert_str_to_atom(String, Agent),

whtnsel((tell_dialog,2000),A),

whtnsel((tell_dialog,2001),B),

(( A= 1, B == 0) -> Flag = data, convert_str_to_atom(Data_s, Data);
(A= 0,B == 1) ->Flag = file, atom_string( Data , Data_s );
show_error("You must select type!*),!,fail

)’

( write(* Sending request: Tell *), write(Flag), write(" to "), write(Agent),
write(* that ), write(Data), write(*."),nl }~>Send_data,

show_answer(Send_data),

wshow( tell_dialog, 0),

assert( cmd(tell(Agent, Flag, Data)) ),

(tell(Agent, Flag, Data)->
(write(’Sending *),write(Flag),write(’ ok")}~>Message,
show_answer(Message);
show_error( ianddieyald’) ).

handler( (tell_dialog,1002), msg_button, , _) =

get_edit_box( (tell_dialog,8001), Data_s ),

not_empty(Data_s),

get_selectéd_data_ﬁ‘om_listbox((tell_dialog,4000), String),

convert_str_to_atom(String, Agent),

whtnsel((tell_dialog,2000),A),

whtnsel((tell_dialog,2001),B),

(( A=1, B==0) ->Flag = predicate, convert_str_to_atom(Data_s, Data);
(A=0,B==1) ->Flag=file, Data=Data_s ;
show_error(" You must select type!), !, fail

)9
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( write(" Sending request: Forget ), write(Flag), write(" to ), write(Agent),

write(' that *), write(Data), write("."),nl )~>Send_data,
show_answer(Send_data),
wshow( tell_dialog, 0),
(forget(Agent, Flag, Data)->
(write(*Sending *),write(Flag),write(" ok’ ))~>Message,
show_answer(Message);

show._error( laiyssnddeyald)).

get_selected_data_from)istbox(Window, String) -
find_selected_position(Window, 0, Point),

wlbxget( Window, Point, String ).

find_selected_position(Window, Start, Point) :-
wibxsel( Window, Start, State ),
(State=1->
Point = Start:
Next is Start + 1,
find selected position(Window, Next, Point)
)L
get_edit_box(Window,Data) :-
weount(Window,LastChar,_, ),
wedtsel( Window,0,LastChar),
wedttxt( Window,Data).
get_address(Host,URI) -
get_edit_box((user_dialog,800 1),Host),
get_edit_box((user__dialog,8002),Temp ),
((Temp=""; var(Temp)) > URI="/"; URI = Temp ).
clear_edit_box(Window) -
woount(Window,LastChar,A,B),
wedtsel( Window,0,LastChar),
wedttxt( Window, ™). % rewrite data with NULL

show_answer(Data) :-
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67

write(Data)~>String,

rewrite_edit_box((user_dialog,8000),String).
show_error(Data) :-

(nl,write(Data))~>String,

wﬁte_edit_box((user_dialog,8000),String).
write_edit_box(Window,Data) - write(Data)~>String, wedttxt( Window,String).
rewrite_edit_box(Window,String) :-

clear_edit_box(Window),

write_edit_box(Window,String).

system_login(Uname,Pass) 2
nonvar(Uname), Uname\="",
nonvar(Pass), Pass =",
near_server(Agent),
demo( Agent, user - profile(Uname, ,_,_, ), ProfileList ).},
demo( Agent, user _password(Uname,Pass), PassList ),!,
len( ProfileList, 1), len( PassList, 1),
member(A, ProfileList), member(B, PassList),
(retract(A); true), assert(A),
asseri(B),
retractall( my _name() ),

assert( my_name(Uname) ),!.

new_user _proﬁle(Uname,Email,Pass,Fname,Lname,Nname) -

near_server(Agent),!,

run_script(Agent, add user _proﬁle(Uname,Email,Pass,Fname,Lname,Nname), ReturnCode ).
check_user_exist(Uname) :- |

near_server(Agent),

demo(Agent, exist_user(Uname), AllUserList),!,

len(AllUserList,1),!.

email_check :-
my_name(ID),

user_email(ID,Address,Password),
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ﬁnd_mail_server( Address, User, Server ),
check_email(Server,User,Password).!.
ﬁnd_mail_scrver( Address, User, Server) :-

find_word(Address,’ @ ,Point),
string_cut(Address,Poim,-I,Emailserver),
Len is Point-1,
string_cut(Address,O,Len,User).
(Emailserver = "kmitl.ac.th™->

Server = “mail kmitl.ac.th™;
Emailserver = “ce.kmitl.ac.th’ ->

Server = diamond.ce kmitl.ac.th’

check_email _password(Email,Pass) :-
find_mail_server( Email, User, Server ),
mail_check( Server, _, User, Pass, 4.1

check_have_new_proweb_mail( Email Pass ) -
find_mail_server( Email, User. Server ).

del(‘mail.txt),

mail_get_if(Server,_,User,Pass,O,'mail.lxt',(‘ Subject’ ,contains,any_of,['Proweb Tell’ 1),_,Got),

1, Got \=0,

del(‘'mail.txt").
check_email(Server,Usemame,Pass) 3=

Window = (user_dialog,8000).

MailFile = ‘mail.txt',

mail_check( Server, _, Username, Pass, NoOfMsgs),

(NoOfMsgs =0 ->

(write_edit_box(Window, ifidayatmi) );

(mail_get_if(Server,_,Username,Pass,1 MailFile,(" Subject",contains,ary_of,[ Proweb

Tell']), Total,Got),
(Got=0->

( write_edit_box(Window,"lijidﬁ,l’@yaiﬁﬁ‘) )

(mail _parse_all(MailFile,Msgs,Parse),
del(MailFile),
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456
457
458
459
460
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462
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464
465
466
467
468

469

(write( * There are *),
write( Got ),
write( " new mail from proweb server. *)
) ~> Message,
message_box(ok, Message, _),
forall( member( (From,To,Cc,Bcc,Subj,Date,Header,Body,Attach) , Msgs ),
(write_edit_box(Window,Subj),
write_edit_box(Window, ~IAnswer is~M~T"),
fcreate(Body,Body,0,0),
input(Body),
fread(s,0,0,ResultList_s),
convert_str_to_atom(ResultList_s,ResultList),
forall( member(A,ResultList),
(write_edit_box(Window, ~I' ),
write_edit_box(Window,A),
write_edit_box(Window, ~M~J"))
),
write_edit_box(Window, ~M~J").
fclose(Body)
)
) /[*forall*/
) /*mail parse_all*/
) /*Got==0%/

) /*mail_get_if*/

find_serv_user JJass(Server,User,Password) -
my_name(ID),
user_ernail(ID,Address,Password),

find_mail_server( Address, User, Server ).

:- prolog_browser
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32

Inla pw_demo.pl

- multifile( proweb_page /2).

- multifile( proweb_form /2.

- multifile( proweb_question /2 ).

- ensure_loaded( examples(sendmail) ).

- ensure_loaded( examples(util) ).

:- ensure_loaded( examples(conf) ).

:- ensure_loaded( examples(http_util) ).

:- ensure_loaded( examples(proweb_interface) ).

- dynamic( ask_other_server_debug/1).

main_goal :-
proweb_send_form( user_form )
proweb_returned answer(userdata, Userdata ),
proweb_post_reply(userdata, Userdata ),
proweb_send_form( select_form(select1) ),
proweb _returned_answer( select, Select] ).
( Selectl = 'tell' >

(proweb_send_form(select_form(sel ect2)),

proweb_retumed_answer( select2, Select2 ),

function_tell(Select2)
); /* End Selectl == 'tell"*/
Select] = "ask' >

( proweb_send_form(ask_form),

proweb_returned_answer(askdata, Askdata ),

proweb_post_reply(askdata, Askdata ),

convert_str_to_atom(Askdata,Atom2),

( ( findAns( Atom2, Answer2 ),len(Answer2,Len2),Len2 \=0 ) ->
(to_write(Answer2)~>Temp_Answer2,
proweb_post_reply( solution, Temp_Answer2),

proweb_send_form( ans_ask_form )

)3

( proweb_send_form( select3_form ),
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41
42
43
44
45
46
47
48
49
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53
54
55
56
57
58
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66

proweb_returned_answer( select3, Select3 ).
( Select3 = 'Client tell Proweb Server' ->
( proweb_send_form(select_form(select2)),
proweb_returned_answer( select2, Select5 ),
function_tell(Select5)
);
(/*'Tell another Proweb Server'*/

( (proweb_data_uco(MyUCO),
ask_other_server_debug( MyUCO) ) ->
AllResultList = [];
ask_ other server( Askdata, AllResultList)

i»

len( AllResultList, Len3 ),

(Len3\=0 >
(to_write( AllResultList }~> AllResultList s,

proweb_post_reply( solution, AllResultList_s),

proweb_send_form( ans_ask_form ) );
proweb_data_uco( MyUCO ).
assert( ask_other_server_debug( MyUCO) ),
proweb_send_form(know_unknow_form),
proweb_returned_answer( select4, Select4 ),
retractall( ask_other_server_debug( MyUCO ) ),
( Select4 = "Tell' ->

( proweb_send_form(select_form(select2)),
proweb_returned_answer( select2, Select6 ),
function_tell(Select6)

)

( convert_str_to_atom(Askdata,Atom5),
proweb_posted_reply(userdata, Userdata ),
catch(Error1, mail(AtomS5, Userdata)),

( Errorl =0 ->
proweb_send_form(ans_unknow_form);
((user_email(Userdata,Mail,_),

nonvar(Mail)) ->
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79
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82
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89
90
91
92
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95
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99

100

asserta(mail(Atom5, Userdata));
true
)s
proweb_send_fonn(ans_unknow_form)
) /*Errorl = 0*/
)
) /*Selectd = "Tell'*/
) /*Len3 \=0%/
) /¥Tell another Proweb Server' */
) /* Select3 = ‘Client tell Proweb Server' */
)
) /* ( findAns( Atom?2, Answer2 ) */
); /* End Select1 = "ask™/
Selectl = 'run script' ->
(proweb_send_form( script_form )
proweb_returned_answer(scriptdata, Scriptdata )
proweb. post_reply(scripidata, Scriptdata )
convert_str to_atom(Scriptdata.Atom3).
catch( Error, solve(Atom3) ),
( Brror = 0 ->Respond = "Run script ready’;
Error = -1 -> Respond = "Run script fail’ ;
Respond = "Run script Error’
),
proweb_send_form( ans_script_form(Respond) )

) /* End Select1 = 'run script'*/

proweb_page( _,

[ include(*html/project/head.htm’),
'Project’,
include("html/project/body.htm’),
proweb(select_form),

include(*html/project/foot.htm")
1.
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102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

proweb_form( user_form,

Lp./p,
table(border="0", 'width=100%), tr(align='center"), td,
h2 @ 'Web based Multi-agent Communication’,
id, /tr,
tr(align='center'), td,
h2 @ unencoded @ s RadedetsvaaeIIUEAIBR LB LIRS TR
/td, /tr, /table,
P, /P,
table('WIDTH=90%"align="center'), tr(align='center’), td,
unencoded @ 'User Name',
d, /ir,
tr(align='center"), td,
Quserdata,
/d, /tr, /table,
table('WID TH=50%"align="center"), tr, td( WIDTH=50%",al1 gn='center),
input(type=submit, value="OK"),
td,
td(WIDTH=50%',align="center’),
input(type=reset),
/td, /tr, /table,
P, /ps
table(border="0", 'width=100%), tr(align="center"), td,
h2 @ 'Department of Computer Engineering',
td, /tr,
tr(align="center"), td,
h2 @ 'King Mongkut"s Institute of Technology Ladkrabang,
hd, ftr, ftable ] ).

proweb_form( script_form,

[p,/p,
table(border='0", ‘width=100%), tr(align="center"), td,

h2 @ 'Web based Multi-agent Communication’,
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157
158
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160
161
162
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164
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166
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td, ftr,
tr(align="center"), td,
h2 @ unencoded @ s AeRedemedEUSAER I BUIARS TR,
/td, /tr, /table,
P> /s
table("WIDTH=90%',align="center"), tr(align="center"), td,
unencoded @ 'Run Script ',
td, /tr,
tr(align="center"), td,
9scriptdata,
/td, /tr, /table,
table('WIDTH=50%",align="center), tr, td('WIDTH=50%",align="center’),
input(type=submit, value="OK"),
d,
td('WIDTH=50%',align="center’),
input(type=reset),
/td, /tr, /table,
D, /ps
table(border="0", 'width=100%), tr(align="center’), td,
h2 @ 'Department of Computer Engineering',
d, /tr,
tr(align="center"), td,
h2 @ 'King Mongkut"s Institute of Technology Ladkrabang!,

/td, /ir, /table ] ).

proweb_form( ans_script_form(R),

[p,/p,
table(border="0", 'width=100%"), tr(align='center’), td,

h2 @ "Web based Multi-agent Communication’,

d, /tr,

tr(align="center"), td,

h2 @ unencoded @ mMsaadeApmIYBUBIIUANAIBAIUUBIABS TR,

/td, /tr, /table,

p, /ps
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169 table('WIDTH=100%"), tr, td(align='center"),

170 R,

171 /td, /tr, /table,

172 P, /p,

173 table(border="0", 'width=100%"), tr(align='center"), td,

174 h2 @ 'Department of Computer Engineering',

175 d, /tr,

176 tr(align="center"), td,

177 h2 @ 'King Mongkut"s Institute of Technology Ladkrabang',
178 td, /tr, /table ] ).

179

180  proweb_form( select_form(S),

181 Lp,/p,

182 table(border="0", 'width=100%), tr(align='center"), td,

183 h2 @ "'Web based Multi-agent Communication’,

184 /d, /tr,

185 tr(align="center"), td,

186 h2 @ unencoded @ MyAARea A 15 YBVBITUANAIIRIUUBABS iR
187 /td, /tr, /table,

188 p, /p,

189 table('WIDTH=50%" align="center"), tr, td(align="center’),
190 8,

191 Ad, /tr,

192 tr, td(align='center’),

193 irput(type=submit, value="OK"),

194 /td, /tr, /table,

195 P, /p,

196 table(border="0", 'width=100%), tr(align='center"), td,
197 h2 @ 'Department of Computer Engineering',

198 /td, /tr,

199 tr(align="center"), td,

200 h2 @ 'King Mongkut"s Institute of Technology Ladkrabang/,
201 /td, /tr, /table 1 ).

202



203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

236

proweb_form( <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>