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EMBEDDED WEB SERVICE DEVELOPMENT

Mr. Thanet Choowisetwanich
Mr. Teerayut Sutthisuwan
Mr. Apinetr Unakul  Advisor

Academic Year 2003

ABSTRACT

Presently, application communicated via Remote Procedure Call is developed with Web
Service Technology, the concept is to define standard communication among applications, that have
different technologies are accessible. Web Service uses the benefit of ubiquitous HTTP Protocol that is
simple and lightweight mechanism for exchanging structured and type information among peers in a
decentralized, distributed environment using SOAP, based on XML

Embedded Web Service Development will enhance connection with equipment and link data
for distributed environment. The previous project in academic year 2002 presented the software that
manage SOAP Message and responds the request SOAP Message as Server , and this project presents
the continuous software development to improve performance and increase abilities for using in the
industrial environment

The objective of this project is to present the idea, the mechanism, and the concept of
developing “Embedded Web Service Development” which is software system that provide service to

equipment of the network
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B

' [ 1 o 1 [l =
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U

WwNEs XML

91 Prolog

<?xmlversion="1.0"?>
<IDOCTYPE PurchaseOrder SYSTEM

"http:/imvstore.com/po.dtd">

A Body

<Pugchase Order>

<PuschaseOrder>

dm Epilog

¥ o
<I— DA NUADNINUA- >

<? Processing Instruction 7>

! o da
sUmw 2-3 aauilsznevvenenasionaisuuea
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23.1  aawmdsznevveslay

sy 1 honsaveudndidunea Tumsadalsznoudas 3 wamowurinasgu
A a® 4 dy
o lyvieuddon, Ivuieanes, lsuued
: TR
Tyutinlsznoudlenu 3 dudo
ag I~ 1 o o EY a A " '
L Toueudaon (SOAP Envelop) szfudandmsuldlumsszydsiiodluenas +
Y o ' 2 o o 9y
wdeedan1sednals nazuendeanudndulums 1o
Qy o 1 o v o =
2. Twuieulfiafaga (SOAP Encoding Rule) aziludindmivimuana’lniildlunis
= 9y =% @ g = Y
wanuldsuteya Miideanasdslalumsuanudsutoya
o L = o ] < | ° v a
3. lauoIATINT s umay (SOAP. RPC Representation) widududmsuiionug Uiy

51un TnsFoasnea (Remote Procedure Call) 1A% MIABUAUBA (Respone)

SOAP Message gt The complete SOAP Message
HTTP Headers < Standard HTTP and SOAP HTTP Headers
SOAP Envelope = <Envelope> encloses payload

7

= <Hoader> encloses headers

Individual headers

<Body> contains SOAP
Message Name & Data

XML Encoded SOAP
Message Name & Data

Message Name & Data

T~ I o

73U 2-4 Tnssasvesloy

¥
oy azdouiuldawngi

aw g Jedi Y P
°® mmaawgﬂmaamamuwaguuga ADIVDALADINUNULITUD
J a2 A Yy a3y Y 'Y a2y <y 14 %
° Laﬂmaimmzwsalumlﬂ menmmgﬂmﬂmaasaamuw (Child Element) 35nv0310U
ac .
I90NW

= v [ d aw A .4
e uaﬂmdgﬂuﬁmmamaamumiﬂmmmmaaw NIo Lgaang
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M8819%09 Tauia sy §198199iAD GetLastTradePrice 19151078 (SOAP Request) N

Thlds stockQuote wosTaseneudavansimsiines FuTy (Symbol) 1oz Aun'1Tias (Float)
[ v a P <4

nauIAY lauisaaion (SOAP Response) Tvuieuideioamaiiogiigauugave wonaisisnd

< o y o o W & a i a
GIIGG Lgﬂcfgaanaamumﬂﬂ%’gﬁaﬂaaﬂ‘um‘iauaumaﬂ%llamuﬂmﬂ (SOAP Identifier) Iy 1S

4
o

I~
AIFZI UAaTl

POST /StockQuote HTTP/1.1
HOST:www. Stockquoteserver.com
Content-Type: text/xml; charset="utf-8”
Content-Length: nnnn

SOAPAction: “Some-URI”

<SOAP-ENV:Envelope

xmlns:SOAP—ENV=”http:/'/'schcmas.xmlsoan.org/soan/envelopc.:’”

SOAP-ENV:encodingStyle="htip://schemas.xmlsoap.ore/soap/encoding/>

<SOAP-ENV:Body>

<m:GetLastTradePrice xmlIns:m="Some-URI”>
<symbol>DIS</symbol>
</m:GetLastTradePrice>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

. 1 =l
s 2-5 MegnsveslwuSmaa

v
Tosaaouazidudail

HTTP/1.1 200 OK
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

<SOAP-ENV:Envelope

xmIns:SOAP-ENV="http:/‘schemas; xmlsoap.o -e/soap/envelops/”
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SOAP-encodingStyle="http://schemas.xmlsoap.org/soap/encoding/”>

<SOAP-ENV:Body>

<m:GetLastTradePriceREsponse xmlns:m="Some-URI">
<Price>34.5</Price>

</m:GetLastTradePriceREsponse>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

FUmm 2-6 reensveslyusaaifou

P a Y o ¢d @
uf]ﬂ%“ﬁ«!ucl‘uI“]fllllilﬁlc]ffﬂﬂzuﬂ1icl“lf L@ﬂq’flafﬂllﬂalu“ﬁlﬂcﬁ N9 l@ala@LNuﬂGlULaﬂﬁ'ﬁﬂg
¥V

=2
U

Be

Y ] ° Yo sg aa 4
wissmumlyguuimlarzgniniue lngl9iendiduneaoue auennit (xmins attribute)

De
=1,

N

SOAP-Envelope

xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/”

v id o an
gl/mw 2-7 10AVoNUPaR D TUINNIT LI

E4d
Y s

' W1y yd g g o =t
Havn lmﬂmmiUlmuﬂummuumﬂcvm'lﬂmu

<Envelope

xmlns="http://schemas.xmlsoap.ore/soap/envelope/”>

[ A, aa 4' 1; Y
3Un 1N 28 (Snafc A MO AU N NS TN INT A 2ena oy

2.3.1.1 BWIaON (Envelope)
aw ¢ o ¢ ] q Y
uIapNEaasN U we AR UNIUGAUDE N TIBNTONILEa T IFIaANTIYY 019
] aa A aw y & s
Uszneudieuonniia Ae euddewumily naziouldafealag (EncodingStyle)
aw I Y]
® PUINOWUNAIY (Envelope Namespace) Touuuaiavziaadnossy Tagldiuyai
aw g o Uy sld?l £Y
TUBUDUIADVIDAADUUIUNANY (Element Namespace) vzgmit lU1Faudy wu
a o H
J00w LgaAn3 LAz UBRIDAE@BIL (Body Element)
E4 '
a J aa : o ag J o
o wuldanalnduennsin  (EncodingStyle  Attribute) Tuaneisas lsiodu
v
(Serialization) vo lwuuwman wennsthiannsailldlunnoamenus nazaiina
. e o =
NUABILNU (Content) YBADAADINUNIUUAZWBA D AADIUUNT M NAUDIT 1852 e

HONNIT VI
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2.3.1.2 U0 (Body)
' = - = o o St
Lflumwum%’mﬂmﬂ%"lummamﬂaau Taenrldeyavzitlumansuraesidnoa
a 4 14 . x::y
(Marshall RPC Call) 11821081303 W85 AMERI0A@0IUN (Error Report Child Element) ¥84U0at0a
4 = 1 dy 5
WOIIUNICYNLTINIT UDALDUNT (Body Entry)
dy = I~{ dy
vodeunsvzaouiuluaungil
s 409 oA a A v 2
® udAUNIIZABILTAMIEFBIANNYTEneUA N A wge S l0  (Namespace  UR)
182 ¥o0a5iU (Local Name)
y & % aa i > Ay A =
o lyuouldadadladuennsia (SOAP EncodingStyle Attribute) 91992518 itoneasaa
7% 1ou1AA (Encode) VoIUDALOUNT Y
2.3.1.3 13A1AD3 (Header)
[~ 1 A a 9 a 4 v ] @ a o ]
Lﬂummwnmmamummmmsnﬂsmaumaauﬂanmumzu lgaenndndu daiu
0 Vv 0 '
anto1ni 1y 1deunamuniduesmuiimay (Authentication), NI IULHKAFULLULIUNIUT
I~ =1 0
(Transaction Management) 11/u@1 Mn9) W1gl0ataoURUDLTAIADS DA DI L QSN N

s =
13AADILOUNT (Header Entry)

4
=1

o = N o
Lgﬂl.ﬂ'ﬂ'iL@u'ﬂiﬂgﬂa\uﬂuqﬂﬂ'lllﬂgﬂ\?u

% S v YN & Q&K v % A o
® Lamﬂaﬂaumﬂmmuﬁﬂm'Jﬂﬁnamn‘nﬂi:ﬂaummuumﬂ%gms"la e TOUDIUU

aa

~ A . A5 AR Y, > =

e owilameuldansd laduennsiailddmiuenassouns
o lyuiiaduinesauauiann3ia (SOAP mustUnderStand Attribute) Lz I UHDAMDS
2

aa g (] y 1 [ @ 4
® UBNNIUI (SOAP actor attribute) 3ziin5o lunld ieldusndinesanisiueuns 1y

pg1 lsnazTaelas

<soap:Header>

<m:local xmlns:m="http:/www.w3schools.com/local””

soap:actor="http://www.w3schools.com/appml/”>
<m:language>en</m:language>
<m:currency>USD</m:currency>
</m:local>

<soap:Header>

U 2-9 faeensveslvusamnos

00130
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d aa
2.3.1.3.1 lsueamasenns i

Iyuaaansognds ldalaemaeiudananauealsy (SOAP Intermediary) dana1a

'

o lwy Ao woWWAIRTUATANUmMNITORIT ez dede T ULy lumsdadeainarnzdos i
v s 2V Yo a o Y o ° o v =
anolgamosoaaomun 1 1M nuLennan L Tavinantivzgndmuaiiugoisle d1'lufiuenn

aa dy =*X Yo I~ Y
TN mneds g5 e aiularenagaiie

[ 3 aa
2.3.1.3.2 Tcﬁuamﬂesmmuuaﬂmm

v ' ¢ N R A e R L '
cl“lﬂlﬁﬂﬂ'ﬂ laﬂlﬂaimuﬂﬁuﬂHﬂuW5BLﬂULWﬂQ@fJIJGD'HaWWﬁUWiUﬂi]ﬁu?ulﬂﬂﬁglJ?ﬁNa 28

U

<

o A & Y i a1 o = ) =
YouiuAe “1” 1o “0” i hilimsszyezlaumiy <07 Tav <0” minefaiusedduias «1” nutod
o g g a = ' . ' <
duilu Tagozdoadszuanaligndosnm@inuin (Semantic) u5o doa'lin (Fail) wy yawaid

UEAIUNIUDINT LAY D) a1enie s 095 uns TuLs AL vaealidseunanauazdanaie
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Ad o
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waandu T lunsaiidadaesauannennstn Wy <1 uaduu <o wiimetszuianase 11

232 lwuvise@aaennium (SOAP Fault Element)

;) a a o < 1 4 =
‘UEJﬂ’JUJLLZTﬂQﬂTﬂ3JNﬂWﬁWﬂ%WﬂLlE’JWWﬁLﬂ‘HM‘U@QT%Uilzlﬂij’é]gcluwam@mﬁﬂml‘m FINTY

E4
A=

v v
= =t [ @ [} [~
wdoalng luteRoamenniifions sder luTsuuuaan sedeerndugsil

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/”

soap:encodingSytle="http://schemas.xmlsoap.org/soap/encoding/”’>
<soap:Body>
<soap:Fault>
<faultcode>soap:MustUnderstand</faultcode>
<faultstring>Mandatory Header error.</faultstring>
<faultactor>http://www.wrox.com/heroes/endpoint.asp</faultactor>
<detail>

<w:source xmlns:w=""http://www.wrox.com/”>

<module>endpoint.asp</module>
<line>203</line>
</w:source>
</detail>
</soap:Fault>

</soap:Body>

FUmw 2-10 Moeehavedlwuunasanin nudanain
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Sub Element

Description

<faultcode>

=3

e
TAnfiszyfan3 error

<faultstring>

YoANUNS error

<faultactor>

I~
lasiuaumaueans eror

<detail>

2105 I FUYDINT error

(Y 3
1319 2-1 A0 190 URALARI UTIEDEY

Vv
Avosnoalan (Fault Code) @133 aiinn 188 ea151951

Error

Description

VersionMismatch

namespace Mol SOAP Envelope element ulillgﬂgljﬁ)d

child element U949 Header element 11 mustUnderstand attribute 713

MustUnderstand A1
i
Yo 1N 1w
TN ERFTERR

] = ' ) A ma LT Y

Client nuainiiglnuyligndes nSelduresmin ligndes
a @ ad 4 (]

Server meilymiusWines himmsolszunanald

A5 2-2 Fvesvasninoalng
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233 lauealaafs (SOAP Encoding)

t4

Tyiouldads H3Tnsuum Map) 110 lniveaTsunsuils ldhugnddunea 2 53 &

A 1

Yo a = a = '3 v oo A QYU o o
INNYUDN I@ﬂchfﬂ‘Ull'JL@ﬁﬂL!ﬂa WUEJﬂiNquW‘lJ@Q“UﬂlJuaTﬁﬂﬁjﬂﬁﬂ macl“maﬂﬂmaﬁhlallwwuww

aa v _ A g Yy @ v a ! :z/ ad Yy Ia
WY (xsictype Attribute) Tunsaifinmiild lisessy dudredduea laevis 2 330:18i5ndsy

E4
v A

=] Jd o [ Yy o <
weaansi lumsszy lnil Medaveams1diendioaloaziudsil

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/”

soap:encodingSytle="http://schemas.xmlsoap.org/soap/encoding,”

xmlns:xsi="http://www.w3.0rg/1999/XMLSchema-instance”’

xmlns:xsd="http://www.w3.ore/ 1999/ XMLSchema™

<soap:Body>

<m:MixedMessage xmlns:m="http://www.wrox.com/mix.”>

<param! xsi:type="xsd:string”>0U812</param1>
<param2 xsi:type="xsd:integer’”>2001</param2>
<param3 xsi:type="xsd:double”>3.14159</param3>
</m:MixedMessage>
</soap:Body>

</soap:Envelope>

g 5 Y v
JUmw 211 faeehavesmslfisndioauon
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SNl

234 xvluesinn

ll 1 Aaa I~{ I~ o
Tumsaalaurimaesiifiiszdosldnoumu’ng (Content-Type) 1iufiniSndionnon
(Textxml) ud lulu5indaezdosdl tsanes lyunoaty (Header SOAPAction) Meluesfififigs

Y o o o a ' A
1983 (HTTP Header) Malwuuendu (SOAPAction) vzifludinonldiFivinesZewfiifilna

=

(HTTP Post) tuidhuTsunuaass uazarveqsaines o go1s lofiuansteganinevea lauuyaimad

3

A A

wilrusamlonzdoaimadnIfa (Status Code) MuINATTIHVONBF AT Tag 200 - 299 UEAI3]
olue 'y 3 Y v Sy N =& 2 a ¢
dusv nanwsaelounnasutiuniswea (Fault) udamdnldnszdouiin 500 Fawanie sumes

Ed
=

v ad s o ' A v Y g S o
UasW83109150 (Intemnal Server Error) #0814 voussatouiianda laaiy 500 o195ugsi

HTTP/1.1 500 Internal Server Error
Content-Type: text/xml
Content-Length: ###

<soap:Envelope xmlIns:soap="http://schemas.xmlsoap.org/soap/envelope/”

soap:encodingSytle="http://schemas xmlsoap.org/soap/encoding/”

xmlns:xsi=""http://www.w3.0org/1999/XMLSchema-instance”

xmlns:xsd="http://www.w3.0rg/1999/XMILSchema’™>

<soap:Body>
<soap:Fault>
<faultcode>soap:VersionMismatch</faultcode>
<faultstring>The SOAP namespace is incorrect.</faultstring>
<faultactor>http://www.wrox.com/endpoint.asp</faultactor>
<detail>

<w:errorinfo xmlns:w=" http://www.wrox.com/”>

<desc>The SOAP namespace was blank.</desc>
</w:errorinfo>
</detail>
</soap:Fault>
</soap:Body>

</soap:Envelope>
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4s4c COM http://www.4sdc.com
A SOAP for RPC NT Service COM http/www.whitemesa.com
Apache Axis Java http://xml.apache.org/axis
Apache SOAP Java http://xml.apache.org/soap
CapeConnect Java http://www.capeclear.com
Glue Java http://www.themindelectric.com
IBM Web Service Toolkit Java http://www.alphaworks.ibm.com
IdooXoap for Java and C++ Java, C++ http://www.zvon.org
Microsoft SOAP Toolkit COM http://www.microsoft.com
PacketSOAP COM http://www.packetsoap.com
SOAP::Lite Perl http://www.soaplite.com
Visual Studio .NET COM http://www.microsoft.com
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<definitions>

<service name="DocSample]”>
<port name="DocSamplelPortType” binding="tns:DocSample1Binding”>
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</service>
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® 512 kBytes Serial DataFlash® storage (upgradeable)

®  Full duplex IEEE 802.3 compliant on board Ethernet controller with RJ45 connector
® USB peripheral controller version 1.1 with on-board type B USB connector

® Dual RS232-serial port with on-board DB-9 connector

® Four High level Data Link Control (HDLC) channels (multiplex with PIO)

€. Four independent Time.slot Assigner (TSAs)



® GCI Controller with on-board GCI port for external interface
® Three programmable 16-bit timers

® Real-Time clock

® Watchdog timer and reset controller

® Interrupt Controller (10 external sources)

® 25 programmable [/0

® 8 bit ISA bus in PC/104 from factor

® 33 VandS5V on-board power supply

® LED Indicators for power supply and Ethernet

Serial Console  Serial port
USB port port

Power Ethernet

connector port

8 bitISA

Connector
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GCl port
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ServiceObj &write_status : Integer = 0
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©~ServiceObj() &pdata_buf : char[500)
Qinif))
*run() / \
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“deactivate()
SsetServiceTaskMbox()
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®setServiceDataQ()
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ServiceObj
‘&senice_name : char *
%param : RPCParam *
Yoresult : RPCParam *
SenviceDispatch &SeniceDataQ : woid *
&SeniceTaskMbox : void *

¥SeniceObj()
®~ServiceObj()
@init()

®run()

SeniceRegistry

Sactivate()

; Ydeactivate()
SeniceTask N ¥setSeniceTaskMbox()
“getSeniceTaskMbox()
SsetSeniceDataQ()
@getSeniceDataQ()
Qregist()
YsetSeniceName()
¢getSeniceName()
YisActivated()

SenviceManager

Calculator NullSenice
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RPCSocket

(fromrpc)

socketobj
(from rpc)

Eysocket : Integer = 0
Epnext : socketobj = NULL

Rpsockobj : socketobj

&ydataMbox : woid * = NULL ®RPCSocket()
&read_status : Integer = 0 < $~RPCSocket()
Ewrite_status : Integer = 0 ¥setDesMbox()
&close_status : Integer = 0 SreadSocket()
&data_buf : char[500] SwriteSocket ()
“closeSocket()
HTTPSocket FTPSocket SMTP Socket
SHTTPSocket() SFTPSocket() SSMTPSocket()
~HTTP Socket() $~FTPSocket() $~SMTPSocket()
s®readSocket() +¥readSocket() <#readSocket()
PwriteSocket() SwriteSocket() rwriteSocket()
s¥closeSocket() ¥closeSocket() closeSocket()
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TaskObj

(from mpc)
&preq_msg : char * = NULL
&res_msg : char * = NULL
&>rpc_obj : RPCObj = NULL
=tsocket : RPCSocket = NULL
%task_num - Integer = 0 TaskFactory
&msg_PQ_in : woid * = NULL
&msg_PQ_out : vid * = NULL
&data_mbox : woid * = NULL

B TaskObj() protocol analyser
%~Task0bj() (from serverd)
¥setReqMsg(

)

¥getRegMsg() ¥protocol_analyser()
: £
)

YsetResMsg(

®getResMsg(

®setRpcObj()

¥getRpcObj()
YsetTaskNumber()
¥getTaskNumber()
®setMsgProtocolFactoryQ_In()
SsetMsgProtocolFactoryQ_Out()
YsetDataMbox()
®getDataMbox()

®execute()
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3.43.5

RegKey

&okey_name : const char®
Enext : RegKey
&p_KeyValues: RPCParam

YRegKey()

$~RegKey()
¥setP_KeyValues()
¥setKeyName()
SsetNextKey()
¥getkeyName()
YgetNextKey()
®getP_KeyValues()
®deleteValue()
SqueryValueOfValues()
®queryTypeOfValues()
®queryExtraPointerOfValues()
®updateValueOfValues()
®updateTypeOfValues()

YupdateExtraPointerOfValues()

¥

RPCParam

figstart_node : RPCNode = NULL
fwcurrent_node : RPCNode = NULL
fistate_node : RPCNode = NULL
iwcount_node : Integer = 0

$RPCParam()
$~RPCParany)
®addParam()
®addParam()
®addParam()
SvalueOf()
StypeOr()
®getStartNode()
%getStatePoint()
$setPointToStart()
$next()
®updateValue()
®updateType()
&pdateExtraPointer()
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Persistancy
Etime_ticks
&count_ticks
Etime_gtatus

StickTime()
YsetTimeTick()
¥getTimeTick()
®resetTimeTick()

Registry

@bregistry_name . const char*
Epstart_key : RegKey
&cument_key : RegKey
&key_count : Integer

SRegistry()

®~Registry()

YaddKey()

BdeleteKey()

®searchKey()
$setRegistryName()
¥getRegistryName()
¥queryValue OfKeyValues()
SqueryTypeOfkeyValues()
SqueryExtraPointerOfKeyValues()
®updateKeyValue()
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jsTime()
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&persstantQ

ServiceRegistry
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3.4.3.6

Yexecute()

¥getRpcObj()
VsetTaskNumber()
YgetTaskNumber()
setMsgProtocolFactoryQ_ In()
®setMsgProtocolFactoryQ  Qut()
YsetDataMbox()
¥getDataMbox()
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SOAP Request Handler

(from soap)

$setObjectT oDeserialize()

®build SOAPObject()
®checkError()
¥buildSOAPFault()

Envelope
(from soap)

SOAPParam
(from soap)
sPvalueOf()
+¥typeOf()
TasObi ®recurParam()
askObj
(from rpc)
l-@{?feq_msg : char * = NULL
&res_msg : char * = NULL
&rpc_obj : RPCObj = NULL :
ok SOAPOb
Etsocket : RPCSocket = NULL _— )J
&task_num : Integer= 0 2p
Emsg_PQ_in : void * = NULL % !
&msg_PQ_out : void * = NULL éggi?objb(j)o
&data_mbox : void * = NULL Sinit0)
$TaskObj() sPexcute()
®~TaskObj() ®getEnvLength()
¥setReqMsg() I<O>————— ¥getAttribute()
®getReqMsg() YgetServiceName()
@Semesm 0 %getServiceMethod()
A7 etResMs:;() $getEncodingStyle()
Q‘SetRpcObj() %setServiceName()

¥setServiceMethod()
%setEncodingStyle()
®setEnvlength()
YsatAttribute()

&yHeader header
&Body body
EpAttributeHandler attr

&»String envelopeEntries

SgetAttribute() .
PsetAttribute()
dgetBody()
®setBody()
¥getHeader()
VsetHeader()
®getEntries()
VsetEntries()
$marshall()

Yunmarshall()

Parameter
(from soap)

Method
(from soap)

& String mess

SgetParameter()
SremoveParameter()
¥marshall()
Sunmarshall()
Swritelnput()

EyParameter parameter
& AttributeHandler attr

$getParameter()
$setParameter()
SgetAttribute()
PsetAttribute()
®marshall()
Sunmarshall()

Body
(from soap)

&Method method

& AttributeHandler attr

VsetMethod()
®getMethod()
SsetAttribute()
LgetAttribute()
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SOAPParam
from soap)
valueOr()
<PtypeOf()
@recurParam()
TaskObj
{from rpc)

&req_msg : char *= NULL

&res_msg : char *= NULL

&rpc_obj : RPCObj = NULL -

Etsocket : RPCSocket = NULL SOAEQD)

Ebtask_num : Integer = 0 .

&msg_PQ_in: woid * = NULL v—

&omsg_PQ_out :_void" =NULL $~SOAPOb()

&data_mbox: void * = NULL Sinit() SOAP Response HANdler
QTaSkObj() ‘?excute() (from soap)
$-~TaskObj() :9 QRIS @setObjectToSerialize()
“setReqMsg () 1.  9RAMNBICY, ©buil dSOAPFault()
®getReqMsg() SgetServiceName() SreadOutputMap()
SsetResMsg() getServiceMethod() SuriteSOAPENwelope()
®getResMsg() SgetEncoding Stye() dcheckError()
SselRpeOb] () PsetServiceName()

SgetRpcObi() :setger\;geM ;ﬁ;{O(i(() )
setEncoding Style

:set;;as kkr;”:ger() QsetEnvength()
Qg el o) SsetAttribute() \ -

setMsg Protocol FactoryQ_In() Serialize
®setMsgProtocol FactoryQ_Out() (trom soap)
®setDataMbox()
®getDataMbox() - ¥simpleSerialize()
Pexecute() SoapDeserializer SstructSerialize()

(from soap)

¥setObjectToDeserialize()

SbuildSOAPF ault()
readinputMap()
ScheckError()

SarraySerialize()
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3.44

3.44.1

c“mmwvd’lﬂamnw (Sequence Diagram)

msi3enliusms
. Task - TaskObj - SeniceDispatohier _ SenviceReqistry - SeniceTask N _ SenviceObj
| | | I I :
I : ‘ﬁ I | |
| ‘ | |
[-] [ getSeniceName | [ ! |
| h€ L:l | : ll
I I
I i senice_name | I |
| e, 9[;] : | :
| l
} : | find senice Q l{] ,I :
| | { senice Q l I I
| l I ‘ I |
' ' | , | ,
| ; ' dtspatéh | II
! | . f o] |
| I u I lTl run senice | .
I I | |
l ! I ' init
[ | | |
! { I ‘ |
] I ’ l , un
| | | I ! <—o]
l [ i | l
| l | | ]/retum result T
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4.1  UIWHEN
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Protocol Handler In Task()
{
RPCParam *param;
MessageQ *mq;
for(;;){
/Iwait for request
//handle protocol to parameterobject
//save in parameter object
//save session infomation in RPCobject

I/post return to requested task
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Protocol Handler Out Task()
{
RPCParam *result;
MessageQ *mq;
for(;;) 1
/Iwait for request
/lencode and serial data to message protocol

/Ipost return to requested task
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<serverd>_init();
<serverd> thread();

<serverd>_close();

do_read();
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s¥readSocket() +¥readSocket() <¥readSocket()
PwriteSocket() <PwriteSocket() | | <PwriteSocket()
w¥closeSocket() | |s¥closeSocket()| [«PcloseSocket()
httpd ftpd smtpd
(from serverd)

Shttpd_thread()

(from serverd)
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$ftp_thread()

®smtpd_thread()

Qinit() Linit() Finit()
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ServiceObj
ysenice_name : char *
Yparam : RPCParam *
Wpresult : RPCParam *
&SeniceDataQ : wid *
&SeniceTaskMbox : void *

¥SeniceObj()
i ?;,S,e[\:iceObj() Senvce
** ®injt() e,
Yung . < <Binit()
‘s -?a@t&\ﬂkﬂ &run()
Sdeactivate() '
¢setSeniceTaskMbox()
getSeniceTaskMbox()
®setSeniceDataQ()
$getSeniceDataQ()
@regist()
¥setSeniceName()
getSeniceName()
SisActivated()
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#ifndef CALCULATOR
#define CALCULATOR
#include "servobj.h"
class Calculator : public ServiceObj{ //extend and implement ServiceObject
public:
Calculator(const char* serv_name):ServiceObj(serv_name){};
~Calculator(){}:
void init(RPCParam *p_param,RPCParam *p_result){
/lconverse type from string to expecting type
f
void run(){
/] service process code
// converse type to string
// save in RPC Result
y
I
#endif
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<Service type="registry">

<cal type=""key">

<Name type="string">Calculator</Name>

<Description type="string">Sample service as calculator</Description>
<Status type="string">on</Status>

</cal>

<address type="key">

<Name type="string">Address Lists</Name>

<Description type="string">Sample service as address lists</Description>
<Status type="string">off</Status>

</address>

</Service>
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void Calculator::init(RPCParam *p_param,RPCParam *p_result){
param=p_param;

result=p_result;

SERVICE_METHOD=param->valueOf((char *)ServiceConsts::SERVICE_ METHOD):
printf("SERVICE_METHOD = %s\n" SERVICE_METHOD):

ARG I=atof(param->valueO ARGUMENT _NAME _1));
ARG?.:atof(param->valueOf(ARGUMENT_NAME_Z));
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void Calculator::run(){

if(strcmp(SERVICE_METHOD,PLUS)——-—O) i

ARG1+=ARG2;

else if(strcmp(SERVICE_METHOD,MINUS)——‘—O) {

ARGI-=ARG2;

else if(strcmp(SERVICE_METHOD,TIMES)::O) g

ARGI*=ARG2:

else if (strcmp(SERVICE_METHOD,DIVIDEFIO) t

ARGI/=ARG2;

ARGI1=0.0;

char result_st[20];

sprintf(result_st,"%f", ARG1):

rcsult->addParam(RETURN_NAME,RETUR’N*TYPE.rcsult_st);
[\}
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<cal type="key"> 41
<Name type="string">Calculator</Name>

<Description type="string">Sample service as calculator</Description>
<Status type="string">on</Status>

<ServiceArg] type="xsd:double">argl</ServiceArgs1>

<ServiceArg2 type="xsd:double">arg2</ServiceArgs2>
<ServiceReturn type="xsd:double">return</ServiceReturn>

</cal>
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TCP/IP initialized.
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6. nATEATIaT U UsuAT VNS AG YOI Taemsuaasnaru 1Usunsune s
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Niianleau

1%

8

BHCDE =6l
Halovae e
Copweiabt (0] &

SHELET sersonc 418 FRAPSE S 5
HOD by Hetladogers Co L rd

Womory lenbran W9 BE (RS0 Lo s
Pross <P30s Ao ropragran Sorial Dase fach Jactsap 1 corends )

B eadiog | rocliny
e Rl

Arpecdet TR AR Gptoogl 3 B Gt

FUR AR ITIBIN MIUTRIHAYOIUD TANUS6I O UDTAIT Y191

M3 transfer file 52%319 PC/COMS6

q Y a o ' 4 (:1, v o ' a q
Tumswammeninduanquuuesaneu 861 inwaBoLRaRYAD I3 Ty
@ ' ' J @ 2 U 1 § 1 =
MITUAL file 521719005ANDNSE AUMBUBNTLINBEN MY G luganaInougs 1A

Qtadyw : @ o ' csyd y 1 [
Tsunsugnaadaviialums sessumssanlud i idn Tdsunsuiedn tansferexe 1
TsunsungasTumsiu-da file a19q dmiawesaeynaadiedunts TUsunsy mage file

s =& ) 7 K o 8 o A 3

Y0UBIAR0Y 86343219 115 InAoa X-modem Tunmssud lWdmuiReanuianumia 57600

bps FagUuvumsldauvesTusunsuiiaad

Transfer [/S] [/R] [/H] [/?] filename

/S Aotdenl¥mada file lu/da pc

/R Aoiden1#ns 3 file 210 PCHMTTUR default o1 sinsu(
2 w3/ H Wumsisengiuuums 1dauves T sunsy

filename fio Foved lWdAdoamsasunion

f29819M551 file 9110 PC

o o | ¥ J = q @ dy
N33 file 910 PC 81117091 16 Iagtii DOS prompt Yo3Uosanoy 86:5onle 115 ue e
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TRANSFER -File transfsr program for Com2d Board 1.00 (Dec

Copyvright (o 2001 Netdadgets o., Ltd.
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(
L
<>
[S9)
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)
—

File open -readv to receive

To cancel: use CTEL-X numerous times

HAIINTUNIMTAN file Taans e 115unsy terminal voaniails pC TaadonTns Innoaly

[ I~ v W '
MIa file 11U X-modem AI619814

&
)
¥

el
FURMEM

i

ST R 1 e pans

Couyminig, L G bslbaduetys Col i

% Sonihd T e o Yo
il e CTRL M aumeecdl Yiees

7Umsal file 910 PC

e g n i 3 Qe kg e o)
Wenariesaney 865U file @S vaufvzndu Uiy DOS prompt tiesesudidaluns
DRERIELN
A 9 e W = £ o q ¥ [0 L oo [l u’:
(MWBME 1IN INAUDA Tns Ianea X-modem W lHvziiildunavolndaen fsu-dariu

q Y o W, ¢
anialiivineasdin 128 lud)
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o ' ' 0w o{o & ' 1 P @ A& °
fvgamsae file lUgunsearc msaalnd lianuesanon 86dunTes PC aznsei

' =) [ @ J y =) - v l
wuReduMssu Inaannses PCTaonsisenlda1u 115005y Transfer UL DOS Prompt 4039814

A:%»tranafer /= test.txt

= s d 5 % o aﬂ
DNANY enter hJiLLﬂiiJi]gLLﬁﬂﬂ‘l}@ﬂ’NiJﬂﬁu

s

yhstranefer fs test.tzt

TRENSFER - File transfer program for Com2& EBoard L. 00 (Dec 20 2001)
Copyright «fci 2001 Hetladgetis fot, Ltd.

File open: 2 records

To cancel: uses CTRLAE numerous Linse
Walting recelve ready signal

clsgul = s v g Y ' & o o Ja o Aq Y I
‘11\ﬂ‘ﬂI?J'iLmﬁ‘NWIaﬁi]ua‘Vlcl‘lfﬂuﬂguamaﬂﬂ‘WWﬂ'ﬁiU file ﬂ’]ﬂi‘ﬂ@ﬁﬁuaﬂiﬂﬁWﬂﬂg

V
Taglumsspulhden1dIns Tanea X modem Tunissudadoymrufoafiud o
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Buabot 01 ik 5 & RITIIMG

LS I T
Hil Baghty
ARKIREHTY
SHE Rore

ol ther

H breeelUS Pragual .

ei xS UTELY U
T gerss of the
o banndatione

Preeloe e

I‘i"‘ "Z EH A LN
4o tprann

L ] |

TRaHsEEE £l

trasafor peraran Tor VeaBS Soord DB e N0 P00
calil fed AN Nt laet s Do | 1t

Fule eper
lov ¢ A ol
Al T ing e

: THANCT O 1 i"li g
Liaral

gl/ N3 receive file 910 com86

< 1% (Y J o o o [ & v o W o 'Y
Faraanad IaaTanaznauuigs DOS prompt tiasosumd lumsiiause 1)
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5. MssuldsunsuuNUes Ane w86
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TumssuTdsunsuuuvesanou s6ruzNIER UM UNUMITUIUSUATUAY UL DOS
4 a =1 4 o % [ o 1 :;’
Y941AT03 PC Und Taoifies download file idoansaztinnsuddivesaney 86aou 11w
Tdalasanes iy Md Tsunsufidesnsisenldaerl3 uagmsisen lUsunsueulng
= 7 % a 7 v v dd
mounuAuuuaeunnaesii il lunsaing 6dm’i1iiTﬂSLLﬂ§UL§MWWJWUWﬂﬂNIﬂEJEJGITUU@
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S IC ARG RE VR EIAN (A l@hﬂmﬁamaﬂimmLﬂmﬂﬁuuuq Moy fileAutoexec.bat #1310
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szvusuiau TUsunsuiug nezgasonlyau1d Tasse luiia

6. MINATOUNISTHINUUDIIIDIDFOLTIA
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FOILALUYDS ARDL sonlnannwluyeennlasiivunoufed
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e SonlsunTy  Initbat VUINIOUFIITUNIANRIA 1 lasT0s T 1HS 119958

s e I o ) P Ay & 9.0 B
l'ﬁ@jl‘uﬂﬂuU’E)'iﬂ“lff”’fa\3inﬂLjUﬂsl."]f\ﬂul!a’JﬂzlﬂJ@ﬂ?Wl‘“ﬁﬂ@ﬂluflﬂﬂ\w']’lﬂfﬂ\i

cket driver for REALTEK 3018 Plug&Play BEtheinet Card, wersion 1.21
950709

( Copyright 122:-95 Fealtek Semiconducter Co., LTD. A11 RightsReserved.
Found Card O: EtherID=00 :18:@L:81: 14 [ TG=2300, IRQ;A cn 8glsitfallot.
Syvstem: 185 prac o ISA  bus

Packet driwsyr software intertupt s 0:E0 (96)

Interrupt (IRD: nuuber O0xnd {4)

P

\w .I.'

I/0 port 0x30Q 1762)
Mx Ethernst addiss= is 00:20:18:61:21:14
Criver is attachad to card 0

. [l Vv
® Youaoa1y UTP WIfUU03ARDY 864 LED d 295faai1ady

<v

° qanely program ping.exe nAaaUMININNIagm Ny g 3 DOS prompt

Al

Biavs plmeLeE 1SR e

= el B ;
Tag x dhnineay 1P address voanTosfidoamsnaaoumssudadoyadalsunsnazsio
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AENDEMCwping 152.168.1.1
LEPING 2.5 - HP200LX TCP/IP Suite http://lxtop.hplz.net/
Pinging [12Z.1€2.1.1]

zent PING # L, PING receipt # 1 response time $.00 seconds
Ping Statistics

Sent 1

Feceived 1

Success FlLas

Average RTT ! 0.00 seconds

Faluvazfiimsnageums Su-dadoyaiiu LED D 1azfimsnseniuiluianie min1aess
< 0 ny v v v @ Sy Y ' Y 12
woadunsoiinulagnaens ldnamsnaseudsitidnanuuannanisnaaeon iyl

= ' Y o o ' Y dy Y
awnnanmliarreuga i ludiuves “msudianludiosdur

* A default YOI IP address 19913921511 192168, 1199 netmask 255.25.255.0 d1M5UAS
- ] ¢ i o ¥ Yy =
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e adsnealansualimosnnailumsiaeudesagiiiuues anouss
W o a 3 Y a Ay d’(} ey 7
o linsaanaldamlusnandleniunsoiinnudonsgs
o luaasondamsnenszua b luyaeisageinns lsuns vuas e avise

TUsunsuduwave saasiietnInenne Winan nudsiedo uasaaoy 861¢
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