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CHUONG1 GIOI THIEU

1.1 TIEN HOA CUA WEB HIEN NAY

Maic du hién tai World-Wide Web (WWW) duoc sit dung bdi con nguoi. Tuy nhién,
theo hau hét cic chuyén gia ciing nhu nha sang lap ra WWW, Tim Berners-Lee, di cho rang
WWW s& phai tién hoa dé cac hé thdng may tinh c6 thé sir dung duogc. Sy tién hoa nay duoc
trong doi tur viéc thiét ké, phat trién va trién khai cac dich vu Web. Cum tir dich vu Web dé chi
cac tiéu chudn co ban cho phép tich hop cac tmg dung web ma cac ing dung nay cé thé sir
dung cac thanh phﬁn khéc nhau dé tao thanh mot dich vu.

Cac thanh phan ctia Web ngay cang tré nén phd bién (ubiquitous), phan tan (distributed),
khong ddng nhét (heterogeneous) va c6 xu thé tu tri (autonomous). Ban déu, cac thanh phan
ctia mdi trudng ndy 1a cac trang Web. No6i cach khac, cac trang Web cung cap ca ndi dung va
dich vu. Nhung ngay mot nhidu trong tuong lai Web ciing trd nén ngiy cang tién hoa va cac
thanh phan ciia n6 ngay cang co kha ning tiy bién. Trong d6 cac thanh phan ciia Web cho
phép ngudi ding dé dang tuong tic va thdm chi cac thanh phan nay co thé twrong tac v6i nhau
nhu nhitng chuong trinh may tinh. Cu thé, web da tién trién tir thé hé dau tién véi cong nghé
trinh duyét thong thuong, va cho dén nay 1a thé hé thir 4 vdi cac dich vu web dua trén ngi
nghia. Bang 1.1 minh hoa diéu nay.

Bing 1.1: Tién héa web

Thé hé web | Pham vi Cong nghé Vi du thue té

1 Tt ca Trinh duyét Céac trang HTML

2 Chuong trinh Giao tac v6i man | Phat sinh ndi dung HTML mot
hinh cach c¢6 hé thong

3 Theo tiéu chuan | Cac dich vu web Cac dich vu dugc md ta hinh

thirc

4 Ngit nghia Céc dich vu web ngir | Cac dich vu dugc mo ta theo

nghia nglr nghia

1.2 DICH VU WEB

Ciing giébng nhu khai niém déi fuong (object) cua thé hé trudc day, khai niém dich vu
(service) la tr dugc st dung rong rai hién nay. Khai niém dich vu c6 thé co cac y nghia khac
nhau d6i voi nhitng nguoi khac nhau. Nhung nhin chung dich vu Web (Web service) c6 thé
dugc dinh nghia la:

= MOt phan ciia nha cung cap (piece of business) co thé truy cap thong qua Internet bang
cach sir dung céc tiéu chuan mé (dinh nghia ctia cong ty Microsoft);

= Bao phu, 16ng léo, giao tic bang cic ham théng qua cac giao thirc chuan trén Web (dinh
nghia cta cong ty DestiCorp);

= Thanh phan phin mém két ndi long 1éo ciing twong tac voi nhau thong qua cac chuan
cong ngh¢ Internet (dinh nghia cua cong ty Gartner);



= Mot ung dung phin mém nhian dang bing mot dinh dang tai nguyén thong nhét
(Uniform Resource Identifier), c6 giao dién va bét budc co kha nang dugc xac dinh, mo
ta, va phat hién boi bang ngdn ngir danh didu mé rong (XML), va hd trg twong tac truc
tiép v6i cac tmg dung phan mém khac sir dung cac thong diép XML duya trén cc giao
thirc Internet (dinh nghia cua t6 chirc W3C).

1.3 WEBNGU NGHIA

Tim Berners-Lee, cha dé ciia World Wide Web, di mé ta rang: cic thanh phan ciia web
s& khong tap trung ma co xu huéng phan tan khip noi, khong déng nhat va tu tri. D6 chinh 1a
web ngit nghia (Web Semantics). Thong tin trén web duoc danh ddu (markup) 1én dé trinh
dién va dugc hién thi bang mot trinh duyét. Con ngudi co thé giai thich ndi dung ciia thong tin
vi ho d3 co nén tang tri thirc ma ho chia sé voi nhitng ngudi tao ra cac trang web do. Trir khi
cac chuong trinh duoc tao ra dé biéu dién va khai thac tri thirc nhu vay. Viée xur 1y van dé nay
thuong bi giéi han vi cac ma chuong trinh dugc lap trinh sin (hard-coded); diéu nay khong
phit hop véi mot thiét 1ap dong (dynamic) vi cac chi tiét vé thong tin trén web c6 thé dé dang
thay d6i theo thoi gian.

Vi du, ching ta c¢6 thé viét mot chuong trinh sao chép man hinh (screen-scraping) dé
trich xudt (extract) gia mot cudn sach tir mot trang két qua tim kiém trén trang thuong mai
dién t&r amazon.com. Chuong trinh nay s€ dua vao ct phéap cua céc trang web da dugc ma hoa
theo mot ngit phap hinh thirc (formal gramma). Bang truc gidc, mot chuong trinh co thé duoc
hudng dan dé doc gia tir cac trang két qua phan tich mot cach thich hop. Tuy thude vao cau
tric ciia trang tai cac trang web nhat dinh ma nhitng huéng dan nay cé thé phai thay doi ma
khong duoc béo trude (ad hoc). Vi du, thong tin vé gia cua cudn sach A & dong thir 2, cot 3
bang thtr 4 trong khung (frame) thir 5 vao hom nay; nhung hém sau do viéc bd sung thém mot
vai loai hang hoa khac co thé khién thong tin vé gia ciia cudn sach A khong con & vi tri cii
nira. Mic du c6 mot $6 cong cu hi¢n tai cho phép don gidn hoa viéc phan tich va khai thac nhu
vdy, nhung nhiém vu ndy van doi hoi cong strc rat 16n cta cac lap trinh vién. Hon nita, chuong
trinh co thé van c6 15i khi cdu truc cia bat ky cta cac trang Web ma né doc bi thay doi.

Trong Web ngit nghia, trang s& dugc danh dau 1én khong chi véi cac thong tin chi tiét
can hién thi; ma con duoc danh dau dua trén y nghia ctua ndi dung. No6i cach khéc, nhu vi du
trén thi trang két qua chira nhimng gi gia 1a. Mot chuong trinh s& trich xudt gia s& tim thiy
nhiing gi4 ngay ca khi bd tri cta trang da duoc thay doi. Néi cach khac, danh dau trén Web s&
tién trién tir cac ct phap chi don thudn 1a cdu tric cta cac thong tin dén ngir nghia dé bat y
nghia cta cac thong tin.

1.4 BAITAP
Str dung mdt cong cu lap trinh Web nhu Java Server Pages (JSP) hodc Active Server Pages
(ASP) dé xay dung mot Website cho cira hang ban sach truc tuyén. Mdi cudn sach c6 cac
thong tin vé tac gia, tua dé sach, nha xuét ban, nam xuét ban, va gia. Yéu cau:
- Xay dung co s¢ dit liéu quan 1y sach cho ctra hang;
- Phat trién cac trang Web cho phép nguoi quan tri cap nhat, bd sung, sua, xoa, théng ké
cac quyén sach d3 duoc ban va con lai theo thoi diém nao do;



- Phat trién cac trang Web cho phép ngudi dung c6 thé tim kiém va dit mua sach.



CHUONG 2

CAC CHUAN CO BAN CUA DICH VU WEB

Mic du van dé dich vu Web dang duoc quan tim; song ¥ tudng cua cung cap cac dich
vu trén Web 1a kha cii. Nhin lai chung ta c6 thé thdy rang viéc cung cp va sir dung dich vu
Web di c6 tir nhiéu nam trude ddy. Vi dy, danh sach dia chi thu dién tir ciia nhitng ngudi phan
héi 1a nhimg dich vu ma ta c6 thé dang ky, hay nhimg catalogue truc tuyén cta cac danh sach
gui thu voi cac chu dé cu thé ma ta dang quan tam. Sy khac biét chinh gitra cac dich vu cii va
cac dich vu Web hién dai 1a d6i véi cac dich vu cii thi can thiét phai c6 su can thi€p cia con
nguoi. Ngay nay, cac dich vu duoc mé ta va sir dung theo cc chuin. M6 hinh kién triic chung
cho céc dich vu Web dugc thé hién trong hinh v& 2.1; N6 bao gdm ba ddi tuong:

1. Nha cung cép dich vu (service provider): tao ra cac dich vu Web va quang céo cho
nguoi st dung tiém nang dang ky cac dich vu Web véi cadc nha moi gidi dich vu.

2. Méi gi6i dich vu (service broker): duy tri mot dang ky cac dich vu xuat ban va gidi
thiéu cac nha cung cap dich vu dén nhitng ngudi yéu cu dich vu.

3- Nguoi yéu cau dich vu (service resquestor): ngudi tim kiém, ding ky va yéu cau sir
dung dich vu phu hop tir méi gidi dich vu.

Céc kién truc cho céc dich vu Web dugc thanh 1ap trén nguyén tdc va tiéu chuén dé két
ndi, truyén thong, mo ta, va khai pha. Ddi véi cac nha cung cip va yéu cau cia cac dich vu
dugc thong tin két ndi va trao ddi thi can thiét phai co mot ngdn ngir chung. D6 chinh 14 ngdn
ngit danh ddu mo rong (eXtensible Markup Language hay XML). Mot giao thirc chung ciing
can thiét cho hé thong dé giao tiép voi nhau dé nguoi ding c6 thé yéu cau dich vu d6 chinh 1a
giao thire truy cap dbi twong don gian (Simple Object Access Protocol, SOAP).

Mobi gidi
dich vu
Cong b Tim
(WSDL) (UDDI)
Két ndi
Nha cung (Soap/HTTP) Ngudi yéu
cap dich vu cau dich vu

Hinh 2.1: M6 hinh kién triic chung cho cdc dich vu Web



Céc dich vu phai dugc mo6 ta theo mét dinh dang may cod thé doc duge, ma tén cla céc
ham, cac tham sb, va cac két qua c6 thé duge xac dinh. Pidu nay duoc cung cip boi ngodn ngit
md ta dich vu Web (Web Services Description Language hay WSDL). Cudi cling, ngudi ding
va cac doanh nghié¢p cAn c6 mot cach dé tim cac dich vu ma ho yéu cu. DPiéu nay co thé duoc
giai quyét boi chuin mo ta, khai pha, va tich hop (Universal Description Discovery
Integration hay UDDI). Bén canh cac chudn XML, SOAP, WSDL, UDDI cin c6 cic phuong
phap cho dai dién ngir nghia ciia cac dich vu s& dugc trinh bay & cic chuong tiép theo. Trong
chuong nay ta s€ tim hiéu bén chuén ngon nglt co ban cho dich vu Web la XML, SOAP,
WSDL va UDDI.

2.1 NGON NGU PANH DAU MO RONG XML

Ngon ngit co ban nhit ctia cic ngdn ngir trén 1a ngdn ngit danh ddu mo rong XML. Cac
thé XML truyén dat thong tin vé y nghia cta dit liéu. Khong chi mé ta cach thic dit lidu sé
hién thi nhu 13 truong hop cia HTML. XML tuan thi ct phap cia HTML, vi vay viéc phan
tich va xur 1y tré nén dé dang hon. XML c6 thé cung cip cac thé d& mo ta tai lidu co ciu triic
hodc phi ciu trac. XML con cho phép truy van dir liéu cam ciu trac (structure-sensitive), co
nghia 1a ching ta c6 thé truy van mot tai liéu XML duya trén cdu tric ciia n6 theo linh vuc khac
nhau. Ngoai ra, dit liéu XML duogc gén thé c6 thé dugce xac nhan mot cach may moc. Noi tom
lai, XML cung cép mot dinh dang dir li¢u cho cac tai li€u va dir liéu c6 ciu truc, nhung khong
xac dinh ngir nghia ciia cic dinh dang dé chia sé thong tin va tri thirc cling nhu tuong tac giita
cac ung dung khéc nhau.

Cu phap XML cung cép mot tap luat dé mo ta nodi dung chtr khong chi hién thi noi dung,
va n6 dugc su dung dé cung cép cAu trac cho dir liéu. Mot tai liéu XML tuong ng voi mot
cdu truc cdy. Cac phan tir chirc ning (element function) dugc dit vao trong cac cip ddu ngoic.
Vi du vé mét tai liéu XML don gian dugc trinh bay trong hinh 1.1a.

<?7xml version='1.0’ encoding='UTF-8'7>
<temperature scale="Celsius">
<value>25</value>
<accuracy>2</accuracy>
<ambience condition="shade"/>
</temperature >

Hinh 1.1a: mdt tai liéu XML don gian

Trong vi du trén c6 thé mé 1a <temperature> va thé dong 1 </temperature>. Cac phan
tir c6 thé chira (nesting) dit liéu vin ban hodc chira cac phan tir khac. Cac phdn tir c6 thé co
mot s6 thude tinh (attribute) ma mdi thudc tinh gén voi mot gid tri. Gia tri ciia thudc tinh phai

(135

la xau ki tu (co thé duoc dong gbi vao cap diu * * hodc ). Thuoc tinh duoc dat vao sau thé
m& cua phan tir (xem vi du trén ta thdy <temperature scale="Celsius">. Mot tai liéu XML
gdm mot phan tir gbc (top-level element) c6 thé chira cac phan tir. Néi cach khéc cay tai liéu

c6 goc la phan tir goc.



2.2 GIAO THUC TRUY NHAP POI TUQONG PON GIAN SOAP

Dy dinh ban diu SOAP dugc phat trién dé cung cap cho cic may tinh dugc ndi mang
véi cac dich vu goi thu tuc tir xa (Remote Procedure Call -RPC) duogc viét bé“mg XML. N¢6 da
tr& thanh mot giao thirc don gian va nhe dé trao doi thong diép XML trén Web sir dung HTTP
(HyperText Transfer Protocol), SMTP (Simple Mail Transfer Protocol), va SIP (Session
Initiation Protocol).

Trong thuc t&, HTTP 1a giao thirc phd bién nhit cho SOAP va 1a lwa chon cho cac chuin
twong thich, chang han nhu BP (Business Process) 1.0.

Thong diép SOAP duoc co thé duoc chuyén tir mot bén giri dén bén nhan. Cac thong
di€p SOAP duoc dinh dang nhu céc tai licu XML. N6i mét cach khac SOAP khong dinh ra
cac nglt nghia rng dung hodc cai dit chi tiét ma no6 chi cung cép mot co ché gon nhe, hi¢u qua
cho phép trao ddi thong tin c6 cau tric va dinh dang giita céc thanh phan (components) trong
mdi truong phan tan bang cac tai lieu XML. Chinh vi 1& d6 ma SOAP cho phép cac timg dung
chay trén cac nén tang khac nhau cé thé trao d6i thong tin cho nhau. Cac ddc trung ciia SOAP
bao gém:

- Tinh don gian va dé dang mé rong;
- Cac thong diép déu duogc dinh dang XML;
- Giao thirc truyén dir li¢u riéng;

- Két nbi giita bén giri va bén nhén 14 16ng 1éo (loosed coupling); nghia 13 khong can co
ché tham chiéu;

- Poc 1ap voi nén tang (platform independent) va doc 1ap voi ngdn ngir 14p trinh.

POST /temp HITP/I.!

Host: www.socweather.com
Content—=Type: text/xml; charset="ut
Content—=Length: xxx

SOAPAction: "nttp://www.socweather.com/temp"

t
Hh

<!— The above are HTTP header fields —>

<?7xml version="1.0"7>
<env:Envelope
xmlns:env="http://schemas.xmlsocap.ocrg/scap/envelope/"

env:encodingStyle=
nttp://schemas.xmlscap.org/scap/encoding/"/>
<env:Body>
<m:GetTemp
xmlns:m="nttp://Wwww.so
<m:City>Honolulu</m:Cit
<m:When>now </m:When>
</m:GetTemp>
</env:Body>
</env:Envelope>

Hinh 2.2: Mgt yéu cau SOAP



Hinh 2.2 1a vi du vé mét thong di€p SOAP. Trong vi du nay, mQt cong ty san xuét co thé
truc tiép (vi du Dell) goi mot nha cung cép (vi du Intel) cac danh muc hoic don dit hang, hoidc
c6 thé giri mot don dit hang dén cac nha cung cdp. Khi d6 dich vu duoc mé hinh hoa nhu cac
phuong thirc, sau d6 thanh phﬁn dich vu dugc thyc hi¢n thong qua céc kich ban (scripts) dé
goi dén phuong thirc.

2.2.1 Caiu tric va chirc ning ciia SOAP

Thanh phan gdc ctia mot thong diép SOAP 1a phong thu (envelop). Phong thu chira cac
thanh phan Header va Body. Trong Header c6 cac thanh phin con goi 1a Header entry dung dé
dién giai cac ngir nghia cho thong diép SOAP. Nho do, thong diép SOAP duoc dinh tuyén dia
trén cac thong tin trong phan Header.

Envelope

Header

Header entry
Header entry
Header entry

Body

Hinh 2.3: Ciu triic thong diép SOAP

Hinh 2.4 cho thdy mot thong diép SOAP duoc déng gbi trong phuong thic POST cua
giao thuc HTTP. Phuong thirc POST cua HTTP dugc s dung thay vi phuong thuc GET.
Thong diép duoc giri dén www.socweather.com dé yéu ciu cac dich vu Web thuc thi ham
GetTemp sir dung "Honolulu" nhu gié tri ctia tham s& City va "now" lam gia tri cta tham sb
When. Céc thong diép két qua SOAP chira nhiét do 1 tham sb DegreesCelsius véi gia tri 30.

2.2.2 Body va Header

Mdi thong diép SOAP phai bao gdm phan body, thuong dwoc thong dich (interpreted) boi
ultimateReceiver. Header cung cip thong tin vé cac diém dén trung hodc cudi cing ctia thong
di€ép SOAP (xem hinh 2.2a).

<!ENTITY SOAPENV
http: //www.w3.0rg/2003/05/soap—envelope>
<env:Header>
<c:converse
xmlns:c=’'http://www.socweath
env:role=’&S0ORPENV; /ro ne
<c:msglD>
uuid:0123456789 —0123456789 —-0123456789
</c:msglD>
</c:converse >
</env:Header>

r.com/conversation.xsd’

Hinh 2.2a: vi du vé SOAP header
10



HTTP/1.1 200 OK

Content—Type: text/xml; charset="utf-8"

Content—Length: xxx

SOAPAction: "http://www.socweather.com/temp"

<7?7xml version="1.0"7>

<env:Envelope

xmlns:env="http://schemas.xmlsoap.org/socap/envelope/"

env:encodingStyle=
"http://schemas.xmlsoap.org/soap/encoding/"/>

<env:Body>
<m:GetTempResponse
xmlns:m="http://www.socweather.com/temp.xsd">
<De21eesCelc1u§ >30</DegreesCelcius >
</m:GetTempResponse>
</env:Body>
</env:Envelope>

Hinh 2.4: Mét thong diép SOAP
2.3 WSDL
2.3.1 CAu tric cia WSDL

Mb hinh kién tric cho cac dich vu Web gia thiét 1a cac dich vu ¢ thé duoc tim ra va sir
dung. Nghia Ia ching ta s€ c6 cac mo ta vé dich vu mot cach chinh xac. Ngon nglt mo ta dich
vu Web (Web Services Description Language hay WSDL) 1a mot ngon ngit XML ding dé mé
td mot giao di¢n 1ap trinh cho mot dich vu Web [Christensen et al., 2001]. Mo ta bao gém
dinh nghia cua céac kiéu dir liéu, dinh dang cua thong di€p dau vao va diu ra, cac hoat dong
dugc cung cép boi dich vy (nhu GetTemp), dia chi mang, va cac rang budc giao thirc. Dé hiéu
dugc WSDL mot cach rd rang nhét, xem vi du & hinh 2.5 sau day.

<?xml version ="1.0"?>

<l-—therootelement, wsdl:definitions,definesasetof —>
<l-—relatedservices—-——>
<wsdl:definitionsname="Temperature"
targetNamespace="http://www.socweather.com/schema"
xmlns:ts="http://www.socweather.com/TempSvc.wsdl"
xmlns:tsxsd="http://schemas.socweather.com/TempSvc.xsd"
xmlIns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlIns:wsdl="http://schemas.xmlsoap.org/wsdl/">
<l-—wsdl:typesencapsulatesschemadefinitionsof-->
<l==communication ty p e s ; here using xsd ——>

<wsdl:types>

<l-—alltypedeclarationsareexpressedin xsd ——>

<xsd:schema

targetNamespace="http://namespaces.socweather.com"
xmlins:xsd="http://www.w3.0rg/1999/XMLSchema">
<l-—xsddef:GetTemp[Citystring,Whenstring]-->
<xsd:elementname="GetTemp">

<xsd:complexType>

<xsd:sequence>
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<xsd:elementname="City" type="string"/>
<xsd:elementname="When" type="string"/>

</ xsd:sequence>

</xsd:complexType>

</ xsd:element>

<l-—xsddef:GetTempResponse [ DegreesCelsiusinteger]-->
<xsd:elementname="GetTempResponse">

<l-— XML Schema entry as above ——>

</ xsd:element>

<l-—xsddef:GetTempFault [ errorMessagestring]-—>
<xsd:elementname="GetTempFault">

<l-— XML Schema entry as above ——>

</ xsd:element>

</xsd:schema>

</wsdl:types>

<l-—wsdl :message elementsdescribepotentialtransactions-->
<l-— Most messages , as here , have onlyonepart . Multiple-—>
<l-—part s provide a way t o aggregate complex messages ——>
<l-—requestGetTempRequestis of type GetTemp ——>
<wsdl:message name="GetTempRequest">
<wsdl:partname="body" element="tsxsd:GetTemp"/>

</ wsdl:message>

<l--response GetTempResponse i s of ty p e GetTempResponse ——>
<wsdl:message name="GetTempResponse">
<wsdl:partname="body" element="tsxsd:GetTempResponse"/>
</ wsdl:message>

<l-—wsd! :portTypedescribesmessagesinanoperation—-—>
<wsdl:portType name="GetTempPortType">
<l-—wsdl:operationdescribestheentireprotocolfrom-->
<l-——inputtooutputorfault-->
<wsdl:operationname="GetTemp">

<l-—The order input precedingoutputindicatesthe -——>
<l--request-responseoperationtype-—>
<wsdl:inputmessage="ts:GetTempRequest"/>
<wsdl:outputmessage="ts:GetTempResponse"/>
<wsdl:faultmessage="ts:GetTempFault"/>
</wsdl:operation>

</ wsdl:portType>
<l-—wsdl:bindingspecifiesaserializationprotocol-->
<wsdl:bindingname="TempSvcSoapBinding"
type="ts:GetTempPortType">
<l-—leverageoffsoap:bindingdocumentstyle—-—>
<soap:bindingstyle="document"
transport="http://schemas.xmlsoap.org/soap/http"/>
<l-—semi-opaquecontainerofnetworktransportdetails—-——>
<l-—classedbysoap:bindingabove @@@-->
<wsdl:operationname="GetTemp">

<soap:operation
soapAction="http://www.socweather.com/TempSvc"/>
<l-—furtherspecifythat the messages in the ——>
<l-—wsdl:operation"GetTemp" use SOAP? @@@ ——>
<wsdl:input>

<soap:body use="literal"
namespace="http://schemas.socweather.com/TempSvc.xsd"/>
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</wsdl:input>
<l-——Asaboveforwsd/l:outputandwsdl:fault-->
</wsdl:operation>

</ wsdl:binding>
<l-—wsdl:servicenamesanewservice"TemperatureService" —->
<wsdl:servicename="TemperatureService">
<wsdl:documentation>socweather .comtemperatureservice
</wsdl:documentation>

<l-——connect it to the binding "TempSvcSoapBinding" above ——>
<wsdl:portname="GetTempPort" binding="ts:TempSvcSoapBinding">
<l-—givethebinding a network addre s s ——>
<soap:addresslocation="http://www.socweather.com/TempSvc"/>
</wsdl:port>

</wsdl:service>

</wsdl:definitions>

Hinh 2.5: Mt vi du WSDL

WSDL cho biét tén cua cac dich vy, nhu GetTemp, céac loai thong s6 diu vao, nhu
String, cac loai thong s6 dau ra, nhu Integer, ciu tric dinh nghia lugc dd XML (tr xSD
namespace) cho cac dau vao va dau ra, cac hoat dong dugc cung cép béi dich vu nhu
GetTemp, thtr ty giao thure cua mdi hoat dong tu dau vao dén dau ra hodc 16i. Thém nira giao
thirc serialization c6 c6 thé dugc ding trong trao doi thong tin nhu SOAP. Ngoai ra cac dia chi
mang dé c6 thé tim théy cac dich vu duoc dat trong khuén dang URL.

2.3.2 Churc nang cua WSDL

WSDL md ta bon kiéu hoat dong, dac trung cho cac hanh vi cua mot dau cubi. Ching
duogc xac dinh tir quan diém cua viéc xay dung nén cac dich vu Web.
*  One-way: Nhan mot thong di¢p.
* Notification: Guri m{t thong di¢p.
= Request-response: Nhan mot yéu cau va dua ra mot tra 101 tuong tng.
= Solicit-response: Tao ra mot yéu cau va nhan lai mot tra 10 tuong ung.

Céc kiéu hoat dong c6 thé dugc thiét ké dua trén cac kiéu don hudng, nhung chung duoc
xac dinh nhu trén vi day la thé hién ctia cac mau thiét ké quan trong. Vi dy, néu la may chu
trong cac 101 goi thu tuc tir xa (Remote Procedure Call hay RPC) thi tuong tng véi Request-
response, con néu 1a may khach trong RPC thi tuong tng v&i Solicit-response. Nhu vy,
nhitng kiéu hoat dong nay da mé ta trudc cac mau trao doi thong diép ciia SOAP. Trong sd
cac kiéu trén, one-way va request-response 1a nhitng hoat dong dang duoc sir dung nhiéu va
ching duoc hd trg bai HTTP cing véi cac phuong phép 1ap trinh huéng dbi tugng phd bién.

WSDL 2.0 c¢6 mdt tap cac kiéu hoat dong phong phii hon. Nhimng hoat dong nay bao
gdm nhan hogc giri nhidu cau tra 16i cho mét truy van don. Tuy nhién trong giéi han & day s&
khong mo ta chi tiét vé cac hoat dong nay.
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2.3.3 Xay dung WSDL

Viéc xdy dung WSDL gitp phan chia dic ta WSDL thanh hai phan chinh: phan giao
dién (interface) va phan cai dit (implementation). Viéc phan chia dic ta WSDL nhu thé nay s&
lam tang kha ning mé dun hoa va phéan tach dwoc giao dién dich vu dé tir d6 c6 thé tai sur
dung va gitp tao thém nhiéu phuong phap thyc hién.

Phan giao dién WSDL (interface) 1a thanh phan triru twgng hon d& mé ta mot dich vu
bang cach bd sung phin tir definition cho cic phan tir con nhu types, import, message,
portType va binding. Nghia 1a mot giao dién c6 thé sir dung cac giao dién khac.

pé thuc hién dich vu WSDL can phai xem xét dén céc chi tiét cu thé cua viéc gén Kkét
(binding) dich vu. Phan tir definition ctia dich vu phai c6 mot phan tir import dé két nhap it
nhit mot giao dién WSDL va mot phan tir service (dich vu), trong d6 bao gdm cac phan tir
port (cdng). Phan tir import xac dinh mot dinh danh va vi tri cho namespace (khong gian tén)
duoc két nhép.

2.4 UDDI (Universal Description, Discovery, and Integration)

Dac td UDDI (Universal Description, Discovery, and Integration) [UDDI, 2000] md ta
co ché dang ky va dinh vi cac dich vu Web. Dac ta nay dinh nghia mét registry (co s¢ dir licu
dang ky) truc tuyén dé cac t6 chic (vi du cac nha cung cip dich vu) ¢ thé mo ta vé o chirc va
dang ky dich vu Web cua ho. Registry sau d6 c6 thé duoc sir dung boi cac bén yéu cau dich vu
va nguoi sir dung dé xac dinh vi tri cac dich vu ma ho can. UDDI gitp cac nha cung cép dich
vu lién két cac dich vu ctia ho v6i nhau va gitp cac bén yéu cau trong viéc kham phé (tim ra)
cac dich vu. Pay 1a mot diéu kién tién quyét cho viéc tao ra cac dich vu Web.

2.4.1 Céu tric cia UDDI
Mot UDDI registry bao gdm 3 thanh phén:
= Trang tréng (White Pages) — dia chi, thong tin lién hé, va cac dinh danh da biét;
= Trang vang (Yellow Pages) — phén loai dya trén nguyén tic phan loai tiéu chuan;

= Trang xanh (Green Pages) — thong tin k¥ thuat vé cac dich vu dua ra ciia cac doanh
nghi¢p.

Trang trang cung cap thong tin vé cic doanh nghiép cung cip dich vu. Thong tin nay bao
gdm tén cta doanh nghiép va mot mo ta vé doanh nghiép - c6 thé bang nhiéu ngdn ngir. Str
dung thong tin nay co thé giup tim théy mot dich vu khi da biét mot sb thong tin (vi du, xac
dinh mdt dich vu dya theo té€n cua nha cung cép).

Thong tin lién lac cho cic doanh nghiép ciing dugc cung cp - vi du dia chi doanh
nghiép, s6 dién thoai va cac thong tin khac.

Céc trang vang dugc thyc hién theo cac cdp tén-gia tri nham cho phép bat ky dinh danh
phan loai hop 1¢ nao déu duoc gan vao cic trang trang cho mot doanh nghiép. Viéc tim kiém
trong mQt trang vang co thé duge thuc hién dé xac dinh loai nganh cong nghiép hoac loai san
phém cu thé ctia doanh nghiép, hodc xéc dinh vi tri dia 1y ctia doanh nghiép.
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Céc trang xanh chira nhiing théng tin doanh nghiép sir dung dé mé ta cach cac doanh
nghiép khéc co thé tién hanh thuong mai dién tir véi ho. Thong tin trang xanh 1a mot mo hinh
10ng nhau bao gdm cic quy trinh kinh doanh, gi6i thiéu dich vu va thong tin két néi. Cac
thong tin khong phu thudc vao ngdn ngit, nén tang va cach cai dat. Cac dich vu ciing co thé
dugc phan loai.

2.4.2 Chuc nang cua UDDI

UDDI chinh 1a mét dich vu Web dua trén XML va SOAP. Vi dy, mt ban dang ky kinh
doanh 1a mét tai licu XML. Khach hang st dung mot tdp cac giao dién SOAP (SOAP
interfaces) duoc xac dinh trude dé tim kiém ding ky cho mét dich vu web mong mudn. Nha
cung cép sir dung giao dién SOAP dé ding ky hai loai thong tin: (1) mé hinh k§y thuat
(tModel), 1a cac giao thure dich vu triru tugng mo ta hanh vi cia mét dich vu Web riéng 1€, va
(2) cac thuc thé kinh doanh (businessEntity), trong d6 mé ta mot cai dit dich vu va cung cép
mé ta vé cac dic ta cta nhiéu tModels. Luu y la mdi dic ta, van chuyén, giao thuc, hodc
khong gian tén riéng bi¢t dugc trinh bay bdi mot tModel. Tuy nhién, mét UDDI registry
khong thuc sy luu trir cac dac ta va chi tiét nhu vay. Mot UDDI tModel chi don gian chira cac
dia chi (URL) noi chtra nhitng tai liéu k¥ thuat, siéu dir liéu vé cac tai liéu va mot khoa dé
nhan biét tModel.

businessEntity
FbusinessKey : string(idl) |

-name : string(idl) 1

-description : string(id1) contact

FURL : string(idl) I -phone : string(idl) z
-contacts : contact \ -address : string(idl) Trang trang
-businessServices : businessService

HdentifierBag : keyedReference
-categoryBag : keyedReference L

businessService

-serviceKey : string(idi)
-tModelKey : string(idl)
1 -name : string(idl) Trang xanh
1 —description * string(id)
-bindingTemplates

keyedReference

-iModelKey : string(idl) -
. -keyName : string(idl)
Trang vang |||keyvalue : string(id)

Hinh 2.6: Cic trang biéu dién mot thwe thé doanh nghiép trong UDDI registry

Hinh 2.6 cho thdy cic trang vang, tring va xanh cho mot doanh nghiép. Mot
businessEntity 14 c4u triic mic cao nhét cho tat ca cac thong tin lién quan dén mot doanh
nghiép, dugc thé hién rd hon trong hinh 2.7. Cac thanh phan chinh ciia mot businessEntity
UDDI va cac mdi quan hé giira ching dwoc thé hién trong hinh 2.8.
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businessEntity
_businessKey tModel
-name -name
-description - identifierBag -description
-businessServices |"-overviewDoc
-categoryBag -categoryBag
identifierBag | identifierBag

T A

!

bindingTemplate

-bindingKey
-serviceKey
-description
-accessPoint

|
I
businessService categoryBag A :
-serviceKey lo——— |
-businessKey I
[ _|keyedReferenoe f
-de scription -keyName I
-bindingTemplates -keyValue |
-categoryBag :
|
I
I

tModellnstanceInfo

-description
-overviewDoc

Hinh 2.7: Mé hinh théng tin UML cho mét thuc thé doanh nghiép trong UDDI registry
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businessEntity: thong tin vé

bén cong bé thong tin vé tModel: M6 ta dic ta cho céc
R dich vu hoac bo gia tri. Co s¢

cho dau vén tay k¥ thuat

businessEntities chita
businessServices

| bindingTemplates chita tham chiéu
dén tModels. Cdc tham chiéu nay
xdc dinh cdc dac ta giao dién
cho mét dichvu

businessService: thong tin mé
ta vé mot nhoém céc dich vu
k¥ thuat cu thé

businessServices chira
bindingTemplates

bindingTemplate: thong tin
ki thuat vé mot diem vao dich vy
va cac tham soO cai dat

Hinh 2.8: Cic céu triic dit liéu 16i va cdc méi quan hé gii chiing cho mét thuc thé doanh
nghiép UDDI

Trong ndi dung nay s& chi quan tdm chu yéu dén viéc ding ky cac dich vu Web, vi vy
chung ta s€ chi anh xa mo6 t&4 WSDL cua dich vy Web téi cdc md ta dich vu UDDI. Hinh 2.9

cho thdy su twong Ung giira cac trudng ciia mot md ta WSDL va cac truong ciia mot UDDI
businessService.

WSDL UDDI
Cai dat dich vu
) BusinessEntity
<import>
=sefvice> §L BusinessService
| <port> |. L
| Shote |~ m~d_ T BindingTemplate
~ BindingTemplate
Giao dién dich vu
<types>
_ | | <message> ’i Bicasi
o <portType>
<binding>

Hinh 2.9: So sanh giira mgt tai liéu WSDL va mét tai liéu dang ky UDDI
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2.4.3 Xay dung UDDI
UDDI xac dinh hai ham giao dién lap trinh Ung dung (Application Programming
Interface API) cho viéc truy cap dén mot UDDI registry: Inquiry API dé 13y thong tin tir mot
registry va API Publish ding dé luu trit thong tin d6. Publish API yéu ciu truy nhap dugc xéac
thuc (viéc nay kha ddc biét cho mdt registry va khong theo quy dinh cua UDDI) nhung
Inquiry API thi khong. Cac API hién hd trg 28 thong diép SOAP, sau day 1a mot s6 thong diép
quan trong:
= Inquiry API
v" Tim mdt doanh nghiép hodc dich vu ctia doanh nghiép va cac dac tinh cta no6
v Lay thong tin chi tiét cin dé tuong tac vi mot doanh nghiép
= Publishing API

v Luu lai théng tin vé mot doanh nghiép hodc dich vu cua doanh nghi¢p

v Xoa

v' Antoan
2.4.3.1 Daing ky va cong bo mét dich vu

Sau khi di tim hiéu cac thanh phﬁn co ban cua mot UDDI, chung ta s€ xem xét mdt vi du

ding ky tir cong ty WeatherService va cach thirc dé dich vu “thong bao nhiét d6 hién thoi” cua
cong ty co thé dugc tim thdy va sau d6 duoc sir dung boi khach hang. Pau tién, cong ty
WeatherService s& trao ddi hai thong diép SOAP véi mot UDDI registry (c6 thé registry nay
dugc duy tri boi IBM tai https://uddi.ibm.com/ubr). Thong diép SOAP dau tién s& goi hoat

dong getauthToken dé thiét 1ap xac thuc. Tiép theo, nhu trong hinh 2.10, s& dang ky
WeatherService 1a mot thuc thé kinh doanh.

POST/HTTP/1.1

Host: www. socweather . com
Content-Type:text/xml;charset="utf-8"
Content-Length: nnnn

SOAPAction: ""

<?xml version ="1.0" encoding="UTF-8" ?>
<env:Envelope xmins:env="http://schemas.xmlsoap.org/soap/envelope/">
<env:Body>
<savebusinessxmlns="urn:uddi-org:api_v3">
<businessDetailtruncated="false">
<businessEntitybusinessKey="...K1...">
<discoveryURLs>

<discoveryURL useType="homepage">
http://www.socweather.com/ WeatherService . html
</discoveryURL>

</discoveryURLs>

<name xml:lang="en">WeatherService Inc . </name>
<descriptionxmllang="en">Provideroftemperatureservices
</description>

<contacts>

<contact>
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<descriptionxmllang="en">President</description>
<personName>Hot N. Cold</personName>

<phone useType="Voice">803-555-1234</phone>
</contact>

</contacts>

<identifierBag>

<keyedReference
tModelKey="uddi:uddi.org:ubr:identifier:dnb.com:d-u-n-s"
keyName="DUNS: WS Inc." keyValue="12-123-1234"/>
</identifierBag>

<categoryBag>

<I-—NAICSClassification-->

<keyedReference tModelKey="uuid:K6"
keyName="Meterological services" keyValue="541990"/>
<I--[SO 3166 Geographic Taxonomy —->
<keyedReference tModelKey="uuid:K7"

keyName="North Carolina , USA" keyValue="US-NC"/>

</ categoryBag>

<businessServices>
<businessServiceserviceKey="...K2..." businessKey="...K1...">
<name xml:lang="en">Temperature Se r vic e </name>
<descriptionxmllang="en">
Givenatimeandcity,itreturnsatemperature
</description>

<bindingTemplates>

<bindingTemplate bindingKey="...K3..." serviceKey="...K2...">
<descriptionxmllang="en">

Thisservice usesaSOAP/RPC encoded endpoint
</description>

<accessPointURLType="http">
http://www.socweather.com/TempSvc
</accessPoint>
<tModellnstanceDetails>
<tModellnstancelnfotModelKey="uuid:..K4..."/>
</tModellnstanceDetails>

</ bindingTemplate>

</ bindingTemplates>

</businessService>

</businessServices>

</businessEntity>

</businessDetail>
<tModelDetailtruncated="false">

<tModel tModelKey="uuid:...K4...">
<name>TempSvcSpecification</name>
<descriptionxmllang="en">tModelforserviceinterfacedefinition
</description>

<overviewDoc>
<overviewURL>http://www.socweather.com/ TempSvc. wsdl
</overviewURL>

</overviewDoc>

<categoryBag>

<keyedReference tModelKey="uuid:...K6...."
keyName="uddi-org:types" keyValue="wsdISpec"/>

</ categoryBag>
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</ tModel>

</ tModelDetail>
</savebusiness>
</env:Body>

</ env:Envelope>

Hinh 2.10: SOAP body ciia mét vi du vé UDDI registry cho mét thuc thé kinh doanh

Hay xem mdt sd truong trong registry trén cho cong ty WeatherService. Pau tién, giri t6i
registry 1énh save business, voi thude tinh xac dinh 1a dang sit dung phién ban 3 ctia UDDI.
Mot théng diép save business chita mot businessDetail va mot sé bat ky tModels.
businessDetail chi ra noi co thé tim thiy trang web cua WeatherService, cach thic c6 thé goi
cho chu tich cong ty, v.v.

Tiép tuc xem md ta vé viéc ding ky, chi c6 mot trong nhitng dich vu dugc cung cip boi
WeatherService dugc liét ké 1a TemperatureService. Phan chi tiét dugc dua ra trong mot
bindingTemplate, gdm hai phan chinh: (1) URL chinh xac dé c6 thé truy cap dich vu va (2)
tModel cung cap thong tin truy nhap. tModel, trong truong hop nay c6 mot khéa nhan dang
tré toi tModel, duoc dua ra 1am mot phan cua viée dang ky, nhung tModel c6 thé duoc quy
dinh trong mot thong diép riéng biét dé dang ky hodc tham chi ¢ thé 1a mot phan dang ky ciia
doanh nghiép khéc. tModels trong truong hop nay giéng nhu cac kiéu dir lidu toan cau cé thé
tai sir dung va dinh nghia boi nguoi dung.

tModel trong thong diép dang ky xéc dinh rang TempSvc duoc dinh nghia trong WSDL
va cung cdp mot con tro dén cac tai lidu WSDL thich hop.

Tiép theo, WeatherService guri ba thong diép SOAP téi UDDI registry dé dang ky ba
tModels sau day mo ta cac hanh vi cua cac dich vu nhiét do cta cong ty. Céc hanh vi dugc md
ta theo portType cho dich vu va cac két ndi giao thirc. Phan tir overview Doc trong hai thong
diép diu tién (cac hinh 2.11 va 2.12) ¢6 chira mot phan tir overviewURL, trong d6 ¢ cac URI
cho giao dién WSDL cuia dich vu dang dugc cong bd. Cac liét ké nay mo ta viée dang ky vé
tModels dé c6 thé dugc sir dung 1am mot phan ciia cac dich vu khéc, khong chi 14 nhiing dich
vu clia cong ty WeatherService. Mot 1an nita luu y rang registry khong luu tri tai lisu WSDL,
ma chi chira mot con tro dén né.
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<save tModel xmIns="urn:uddi-org:api_v3">

<tModel tModelKey="uuid:...KA..." >
<name>GetTempPortType</name>

<overviewDoc>
<overviewURL>http://www.socwe ather.com/ TempSvc . wsdl</overviewURL>
</overviewDoc>

<categoryBag>

<keyedReference tModelKey="uuid:...KB..."
keyName="portType namespace"
keyValue="http://www.socweather.com/TempSvc"/>
<keyedReference tModelKey="uuid:...KC..."
keyName="WSDL type" keyValue="portType"/>

</ categoryBag>

</ tModel>

</ save tModel>

Hinh 2.11: tModel dau tién trong 3 tModel ciia cong ty WeatherService xdc dinh
théng tin port (céng)

<save tModel xmIns="urn:uddi-org:api_v3">

<tModel tModelKey="uuid:...KD...">
<name>TempSvcSoapBinding</name>
<overviewDoc>
<overviewURL>http://www.socwe ather.com/ TempSvc . wsdl</overviewURL>
</overviewDoc>

<categoryBag>

<keyedReference tModelKey="uuid:...KE..."
keyName="binding namespace"
keyValue="http://www.socweather.com/TempSvc"/>
<keyedReference tModelKey="uuid:...KF..."
keyName="WSDL type" keyValue="binding"/>
<keyedReference tModelKey="uuid:...KG..."
keyName="portType reference" keyValue="uuid:...KH..."/>
<keyedReference tModelKey="uuid:.. KI..."
keyName="SOAP protocol" keyValue="uuid:...KJ..."/>
<keyedReference tModelKey="uuid:...KK..."
keyName="HTTP transport" keyValue="uuid:...KL..."/>
<keyedReference tModelKey="uuid:...KM..."
keyName="uddi-org:types" keyValue="wsdISpec"/>
</ categoryBag>

</ tModel>

</ save tModel>

Hinh 2.12: tModel thur hai trong 3 tModel ciia cong ty WeatherService xdc dinh rang
bugc giao thurc

Hinh 2.13 12 m6t mé ta bd sung cua businessService cta cong ty WeatherService, trong
d6 chira cac chi tiét vé port (cong) cta dich vu Temperature Service.
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<saveservicexmlns="urn:uddi-org:api_v3">
<businessServiceserviceKey="...K2..." businessKey="...K1...">
<name>Temperature Servic e </name>

<bindingTemplates>

<bindingTemplate bindingKey="...KP..." serviceKey="...KN...">
<accessPointURLType="http">http://www.socweather.com/TempSvc
</accessPoint>

<tModellnstanceDetails>
<tModellnstancelnfotModelkey="uuid:..KQ...">
<descriptionxmlilang="en">Thewsdl:bindingthewsdl:port
implements ;instanceParmsspecifiestheportlocalname.
</description>

<instanceDetails>

<instanceParms>GetTempPort</ instanceParms>
</instanceDetails>

</ tModellnstancelnfo>
<tModellnstancelnfotModelkey="uuid:...KR...">
<descriptionxmllang="en">

The wsdl :portTypethatthiswsdl:portimplements.
</description>

</ tModellnstancelnfo>

</tModellnstanceDetails>

</ bindingTemplate>

</ bindingTemplates>

<categoryBag>

<keyedReference tModelKey="uuid:...KS..."

keyName="WSDL type" keyValue="service"/>

<keyedReference tModelKey="uuid:...KT..."

keyName="service namespace"
keyValue="http://www.socweather.com"/>

<keyedReference tModelKey="uuid:...KU..."

keyName="service local name" keyValue="TemperatureService"/>
</ categoryBag>

</businessService>

</saveservice>

Hinh 2.13: tModel thir ba trong 3 tModel ciia cong ty WeatherService cdp nhdt dich
vu dang cung cip

Nhu c6 thé théy tir cac vi du trén, cac muc UDDI 1a cac tai lieu XML dé bd sung cho
WSDL bé“mg cach xac dinh cac céng, giao dién va céc rang budc giao thirc cia mét dich vu.
Ciing luu ¥ rang UDDI luén mé cho bt ky dang ky loai hinh dich vu ndo, chir khéng phai chi
cac dich vu Web dua trén WSDL.
2.4.3.2 Tim kiém mét dich vu

Khi d3 dang ky, cac dich vu cia WeatherService co thé dugc tim thiy bai mot tng dung
méy khach thong qua viéc gui cac tai liéu XML trong Hinh 2.14 dén registry theo dang noi
dung ctia mot thong diép SOAP. Luu ¥ 1a moi yéu cau khong can phai chimg thuc.
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<?xml version ="1.0" encoding="UTF-8"?>
<findbusinessxmlns="urn:uddi-org:api_v3">

<findQualifiers>
<findQualifier>uddi:uddi.org:findqualifier:exactmatch
</findQualifier>

</findQualifiers>
<l-——findinfoaboutallbusinessesnamed"WeatherService Inc." ——>
<name>WeatherService Inc . </name>

</findbusiness>

Hinh 2.14: Mt yéu cau vi du tiv mot mdy khdch nham xdc dinh théng tin vé
WeatherService da dwgc luu trong mot UDDI registry
Céc thong tin tong hop vé cong ty WeatherService dugc hién thi trong hinh 2.15. Phan
quan trong cua danh sach nay 1a businessKey va serviceKey, c6 thé duoc dung trong cac yéu
cAu tiép theo dé tim thém thong tin vé dich vu.

<?xml version ="1.0" encoding="UTF-8"?>
<businesslList>
<businesslinfos>
<businesslnfobusinessKey="...KO...">
<name>WeatherService , Inc . </name>
<servicelnfos>
<servicelnfoserviceKey="...KN..." businessKey="...K1...">
<name>Temperature Servic e </name>
</servicelnfo>
</servicelnfos>
</businessinfo>
</businessinfos>
</businesslList>

Hinh 2.15: Két qua ciia mét truy vin dé xdc dinh thong tin vé cong ty WeatherService

2.5 BAITAP
1. Hay tim phﬁn tu, thudce tinh, gia tri thudc tinh trong doan tai liéu XML sau day:
<alpha delta="gamma’>
Beta

</alpha>

2. Hay viét mot chuong trinh (bﬁng ngon ngit 1ap trinh do ban ty Iya chon) véi giao di¢n
12 mot biéu mau Web véi dau vao 1a mot luge dd XML (schema). Khi ngudi st dung
nhap dir liéu vao cac trudng dit liéu trén biéu mau thi chuong trinh s& bién ddi dir liéu
vira nhap thanh dang XML tuong tmg véi luge d6 XML dau vao 14 luu vao mét file.

3. Hay xem xét mdt phong thu SOAP sau (hinh 2.16):
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<!ENTITY SOAPENC
"http://www.w3.0rg/2001/06/socap-encoding">
<s:Envelope xmlns:s="...">
<s:Body>
<order xmlns="..."
s:encodingStyle=&SOAPENC; >
<partName xsi:type="string">valve </partName>
<quantity xsi:type="string">l2</quantity >
</order>
</s:Body>
</s:Envelope>

Hinh 2.16: Phong thu SOAP

Tuong tng v6i phuong thire chit ky nao trong Java:

A. string order (String partName, String quantity);

B. void order (String quantity, String partName);

C. void order (String quantity, Integer partName);

D. void partName (String s); void quantity(Integer n);
E

khong c6 phuong thirc nao ¢ trén.

Thanh phﬁn nao dudi cuia WSDL khong dugc hd tro béi diém cubi:
A. Multicast;

B. one-way;

C. request-response;
D. solicit-response;
E. notification.

. Xay dung mot tai liéu WSDL mo ta mdt dich vu thong bao ching khoédn. Xac dinh cac
loai thong bao sau: loginRequest, logReply, stockQuoteRequest, stockQuoteResponse,
va logoutRequest, va cac hoat dong sau day: QuoteToUser, Logln, ProvideQuote,
LogOut, va QueryNYSE.

. Xay dung mot mo t& WSDL cho mét dich vy danh ba di¢n thoai (phone book) vai hai
thao tac GetPhoneNumber va  SetPhoneNumber. Thao tic (operation)
GetPhoneNumber nhan vao mot tham sd tén kiéu String va tra vé mot sb dién thoai
kiéu string; Nguoc lai, SetPhoneNumber nhan vao mdt tham s6 tén kiéu String va mot
s6 dién thoai kiéu String va khong tra vé gid tri nao.

Giao thirc UDDI duogc str dung vao viéc gi:

A. Tim céac dich vu SOAP thyc thi mdt giao dién;
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10.

11.

12.

B. Mo ta giao dién ciia mdt dich vu SOAP;

C. Giao tiép giita SOAP va .NET;

D. M6 ta giao thuc truyén thong cua dich vu SOAP;

E. Mb ta mot dich vu SOAP dugce trién khai trén mot may chi Web nhu thé nao.

Mot tModel UDDI la:

A. Mot cach mo ta kinh doanh da dang, dich vu va céc cAu triuc khuodn dang dugc luu
trong UDDI registry;

B. Mot mo ta k¥ thuat cia cac dich vu Web dugc hién thi béi cau trac dich vu kinh
doanh;

C. MO ta bang tiéng Anh ciia nghiép vu;
D. Mot dinh nghia mau thong diép request-response;

E. Mot mé hinh chuyén dich.

Mot UDDI registry c6 thé duogc truy cap béi giao dién SOAP nao dudi déy:
InquireSOAP va PublishSOAP;

UDDISOAPInterface;

SOAP vé6i HTTP;

Publish va Query;

uddiSOAP

Budc dau tién dé dich mot file WSDL dé duoc sir dung véi UDDI la:

m o 0w »

A. Chia thanh 2 files: mét file chira phan giao dién (interface) va file con lai chira
phan mé ta thyc thi (implementation description).

Dang ki file WSDL nhu mdt UDDI tModel
Thay doi tat ca kiéu tir luge dd XML thanh luge d6 UDDI

Giri n6 dén mot UDDI registry va thu nhan (gather) cac thong diép bao 15i.

m o 0w

Viét lai n6 st dung luoc dd UDDL.

Gia su ban phu trach quan Iy mot UDDI registry c6 tén 1a MyUDDI.com va dugc dat
tai http:/www.MyUDDLcom. Gia sir ¢6 ngudi giri mot yéu cau find tModel trong

mot thong diép SOAP, va registry ciia ban s& tra vé mot tModel twong tmg. Registry
cua ban cung cép dich vu va b6 c6 thé dugec mé ta bﬁng tai licu WSDL. Ban hay viét
file m6 ta WSDL cho dich vy yéu cau find_tModel cho registry ctia ban.

* Cac dich vu Web hién tai duogc thuc thi bﬁng viéc su dung WSDL va SOAP c6 thé
chay tot khi mot ngudi yéu ciu cin mot bién thé hién (instance) cia dich vu cho mot
twong tac. Tuy nhién, viéc tuong tac ¢ thé phirc tap hon khi mot nguoi mua (nguoi
yéu cau) mudn mua mot dich vy tir phia nguoi ban (nha cung cap dich vu). Trong
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trrong hop nay nguodi mua s€ hoi nguoi ban bdo gia ca cia dich vu. Sau khi nhan dugc
bao gia nguodi mua s& dit 1énh mua va ngudi ban s& chap nhan 1énh mua nay. Nguoi
mua sau d6 ¢ thé truy nhap dugc dich vu tir nguoi ban. Céac biéu mau tuong tac cua
quéa trinh nay can duoc md rong. Cac chuan co ban cta dich vu Web nhu UDDI,
WSDL, SOAP, va XML can dugc st dung hay thay ddi ra sao dé thich hop véi cac
tuong tac nhu trén.
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CHUONG 3
CONG NGHE CHO PHAT TRIEN DICH VU WEB

3.1 NEN TANG CHO PHAT TRIEN DICH VU WEB
3.1.1 J2EE

Nén tang Java 2 (Java 2 Enterprise Edition hay J2EE) x4y dung trén ngdn ngit lap trinh
Java dung dé cung cip mot framework (khung 1am viéc) cho viéc phat trién va trién khai cac
mg dung Java xoay quanh mot may chu tmg dung. Tudn theo nhiing nguyén tic chung cua
kién tric nhidu tang, J2EE phan thanh ba 16p chinh:

1. Trinh dién (Presentation) - dé twong tac véi nguoi sir dung, thuong 13 thong qua cac
ung dung may khach.

2. Céac dbi twong nghiép vu (Business objects) - dé luu giit logic nghiép vu, ban chit 1a
cac ung dung Java hd tro. Pay la phin cbt 16i cia J2EE va chi yéu chira Java Beans
(Enterprise Java Bean hay EJB) la cac ddi tugng phén tan dugc dinh nghia theo cac ludt. Cac
d6i trong nay tuy mo ta vé cac phuong phap dé bén ngoai ¢b thé goi vao. EJB dugc chia lam
hai loai, bao gdm phién ngudi dung va thong tin cho cac ddi twong.

EJB tao diéu kién phat trién cac ung dung c6 thé bao tri boi vi chung luu giit logic
nghi€p vu cua tng dung theo cach doc lap vdi viée trién khai. N6i cach khac, khi mot ung
dung duoc thiét ké str dung EJB, cac quyét dinh vé cach thirc phan b tai nguyén (resources)
cho cac EJB chua can phai thuc hién ngay. Néu mot EJB nao dé thiy co nhu ciu sir dung tai
nguyén cao, n6 ¢ thé duoc trién khai va duoc sir dung tai nguyén bd sung, vi du nhu sir dung
mot s6 lwong 16n cac ludng (thread).

3. Backend - xir Iy cac tuong tac voi co so dir lidu, hé théng quan tri ngudn lyc doanh
nghiép (Enterprise Resources Planning hay ERP) va cic hé thong khac (ngay ca nhiing thir
khong c6 trong J2EE). Lép nay gan két chu yéu véi kién trac két ndi J2EE (J2EE Connector
Architecture hay JCA) dung cho viéc hd tro truyén thong dong bd va khong ddng bo giira cac
hé thong.

My chii img dung J2EE bao gdm mot ddi twong vat chira Web (Web container) va mot
d6i twong vat chira EJB (EJB container). P6i tugng vét chira Web luu va chay céc servlet va
cac trang Java Server Pages (JSP). N6 goi cac Enterprise bean trong d6i twong vét chira EJB.
May chu tmg dung cling twong tac voi bén ngoai thong qua hang dgi thong di€p va co sé dir
licu. Di tugng vat chua EJB cung cép dich vu muc hé théng bao gém ca két ndi, bao mat, va
cac giao dich.

J2EE ciing hd trg cho hang doi thong diép (messaging queue) nhd sir dung dich vu thong
diép Java (Java Message Service hay JMS). Thong diép c6 thé dwoc guri va nhan, dugc dong
bd bdi cac client va cac EJB. MDB (Message-Driven Beans) nhan va xu ly thong diép tir hang
doi theo cach khong déng bd. Thong di€p guri va nhén co thé 1a mot phﬁn cua mdt giao dich
phén tan.

Giao dién lap trinh dat tén Java va giao dién danh ba (Java Naming and Directory
Interface hay JNDI) la mot giao dién l&p trinh cho cac registry si€u dir liéu. Mot ung dung
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J2EE hoidc EJB c6 thé tu xac dinh vi tri céc tai nguyén va cac thanh phﬁn khéc, do dé c6 thé
phan tach duoc chi tiét cAu hinh ra khoi viée cai dat. Chuan két ndi co s& dit lidu Java (Java
Database Connectivity hay JDBC) cung cip cac thu vién dé mé va duy tri két ndi voi co so dir
liéu quan hé, truy xuét siéu dit liéu quan hé, chuén bi va gui cac cau 1énh truy van SQL, va xt
Iy cac két qua.

— RMI, 1IOP j
- — ) CSDL
CORBA Client Entity Bean quan hé
.——
Java Applet trong| RM| —@
trinh duyét I - Legacy
RMI Session J2EE System
- Bean Connector
Cac tmg dung J -
Java
(Swing, AWT) - EJB Server
- — J M Java Naming and
Trinh duyét Web avaS . :;Seage Directory
Interface

XML, HTML, HTTP (SSL .3 .
L ! (5SL) Hé diéu hanh (Windows,

Linux, Mac, Solaris...)

Servlet JSP

Hinh 3.1: Kién triic J2EE
J2EE dugc minh hoa trong hinh 3.1. J2EE cung cip cac thanh phan va chtc ning sau
day:
»  Phién, Thuc thé, Message Driven Beans (EJB);
= Quan ly giao dich (JTA/JTS);
= Dit tén va thu muc (JNDI);
= Remote Method Invocation (RMI);
= An ninh (JNDI Security); Java Authentication and Authorization Service (JAAS);
= Java Messaging Service (JMS);
= J2EE Connector Architecture (JCA);
* An ninh (realms, access control lists);
=  Dich vu Web;
= XML (JAXP);
= (Caching;

= Theo d&i va quan 1y trén nén Web.
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3.1.2 .NET

NET la cong nghé nén tang (framework) ciia Microsoft cho phép phat trién va tich hop
cac ung dung ciing nhu cac dich vu Web. Cau tric cia n6 duge thé hién trong hinh 3.2. NET
Framework bao gdm bo thong dich (interpreter) va bién dich (compiler) va mot thanh phan
Common Language Runtime (CLR) dé nhén cic ma ung dung theo Microsoft Intermediate
Language (MSIL). CLR chuyén d6i ma MSIL thanh ma ngudn gdc (native) sir dung k¥ thuat
bién dich just-in-time. C6 nhiéu bo thong dich co thé tao ra MSIL cho nhiéu ngén ngir 1ap
trinh, chang han nhu C++, Cobol va Visual Basic. Két qua 1a cac tmg dung dugc viét bang
nhiéu ngon ngir khéac co thé dugc bién dich thanh MSIL va sau do tré thanh mot phﬁn cua mot
dich vu Web.

ADO,
OCEDB,
/ODBC
//
° /
CORBA Client
DBMS
*7| Shared Property L ] quan hé
=—| Manager
ActiveX trong ®
trinh duyét PR -
* coms Mah? hCh“ L 1Heé théng cii
. COMPONENT || tichhop
Ung dung L Babylon
Microsoft Transaction Server
Trinh duyét
: 4oy Active Directo
XML, HTML, HTTP (SSL) Message v
] Queue -
IIS/ASP Hé diéu hanh Windows

Hinh 3.2: Kién tricc Microsoft NET

Céc may chu giao dich Microsoft (Microsoft Transaction Server - MTS) tuong ung véi
cac may cha J2EE. Chiing luu trit cac ActiveX va ddi twuong COM+, twong tmg véi cac EJB.
NET Active Service Directory (ADS) tuong Umg véi JNDI cua J2EE, Microsoft Message
Queue (MSMQ) tuong tmg JMS J2EE, va chudn két ndi co s dit liéu mé (Open Database
Connectivity hay ODBC) tuong tng JDBC. Can luu ¥ 1a cac phuong phép tiép can .NET va
J2EE 1a kha tuong ty nhu nhau. Diém khac biét 1a NET la mot san phém tr mot nha cung cép
duy nhit (Microsoft), trong khi J2EE 1a mot dic ta ma cac san pham co thé dugc tao ra boi cac
nha cung cép khac nhau.

3.2 TUONG TAC GIUA CAC THANH PHAN DICH VU

Web Services Interoperability Organization (WS-I) 1a mot t6 chirc cong nghiép nhim
thiic ddy kha ning tuong tic & mirc trén céc tiéu chudn thich hop. Thanh vién WS-I bao gém
mot s6 cac nha cung cép dich vu Web hang dau nhu IBM, Microsoft, BEA, va Sun. WS-I tao
ra cac khuyén nghi vé cac tiéu chuan ma ban chat 1a dong goi cac tiéu chuan nay thanh mot bo
tidu chuan twong thich. Nhitng khuyén nghi nay dugc goi la cac céu hinh.
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Hién nay, cac WS-I da phat trién mot hd so duge goi la hd so co ban 1.0. Ho so nay bao
gébm SOAP 1.1, WSDL 1.1, 1.0 XML, XML Schema, va HTTP 1.1. Hon nita, hd so co ban
WS-I 1.0 quy dinh cac gidi han sau:

= SOAP chi nén dugc st dung véi rang buéc HTTP POST cua né.
= Cac tiéu d& SOAPAction trong HTTP POST nén ¢6 mot chudi trich dan.

= Bén nhan SOAP nén tra vé mot dap ing HTTP ngay sau khi nhan dugc mot yéu cau
HTTP, va dap trng nay nén la mot ma HTTP thanh cong (200 hodc 202) hodc mot ma
16i HTTP. Cac dap tmg HTTP khong dugc chira mdt SOAP envelope.

= Bén yéu cau SOAP phai bo qua bét cit SOAP envelope ma c6 thé duoc tra lai boi bén
nhan SOAP.
= Cac mau thong diép WSDL chi duoc gidi han la request-response va one-way.
= Chi ma héa XML Schema dugc cong nhan, khong cong nhan SOAP Section 5.
Lap trinh vién khong can phai 1am viéc véi cac giao thirc tryc tiép; thay vao d6, ho nén
thuc hién cac dich vu Web thong qua bd cong cu phu hop va giao dién 1ap trinh. Do d6, cac

tiéu chuan nhu WS-I Basic Profile 1.0 1d mot mdi quan tdm truc tiép 16n nhat ddi véi cac nha
phat trién cong cu.

3.3 PHAT TRIEN VA SU DUNG DICH VU WEB

Phan nay gidi thidu vé phuong phap phat trién va sir dung dich vu web dua trén nén tang
NET.

Nhu ta d3 biét, mot dich vu Web ¢o thé duoc truy cap bang cac giao thirc cia web va dugc st
dung béi cac img dung web. C6 ba budc trong phat trién Web

- Tao dich vu web (creating)

- Tao proxy

- Str dung dich vu web (consuming)
3.3.1 Tao dich vu Web
Mot dich vu Web 12 mot tng dung Web vé co ban gidng nhu mot 16p (class) ma bao gdm cac
phuong thirc (methods) c6 thé sir dung boi cac tmg dung khac. Vé mit 1ap trinh, n6 kha giéng

v6i cac trang Web nhu cic trang dua trén nén tang ASP.NET, nhung dich vu web khong ¢
giao dién nguoi dung.
Dé hiéu rd khai niém nay; ta lay vi du vé tao mot dich vu web don gian co tén 1a StockService
[5]. N6 cung cap thong tin vé gia ca trén thi truong ching khoan. Ngudi dung co thé truy van
vé tén va gia ching khoan bang cach sir dung cic ma chimg khoan ciia cac cong ty da niém
yét. Vi du ma chimg khoén ctia cong ty c¢6 phan dau tu va phat trién cong nghé 1a FPT. Dé don
gian, cac gia tri duoc gan bang tay (hardcoded) trén mot mang hai chidu. Dich vu web nay sé
c6 3 phuong thuc:

- HelloWorld

- GetName
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- GetPrice
Trudce hét, ta thuc hién cac budce sau dé tao mot dich vu web méi

Budc 1: chon File->New->Website trong bd cong cu Visual Studio va chon ASP.NET Web
Service

Buwée 2: S& xuit hién mot tén dich vu (ngﬁm dinh) la Service.asmx ta ddi tén thanh
StockService.asmx; dong thoi ddi tén Service.cs thanh StockService.cs trong thu muc
App_Code. Sau d6 hudng chi thi sau vao file .asmx.

<%@ WebService Language="C#"
CodeBehind="~/App Code/StockService.cs"
Class="StockService" %>

Buwéc 3: Mo file StockService.cs dé bd sung thém C# code vi ndi dung code cua file nay duogc
tw dong sinh ra ngam dinh (tr phwong thirc HelloWorld). Ta thém vao mot méang hai chiéu
gdm cac xau ki tw 13 cic ma chung khoan va gia ctia chiing. Pong thoi ta can viét ma cho hai
phuong thirc GetName va GetPrice dé 1iy ra ma ching khoan va gia ciia chung.
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using System;

using System.Ling;

using System.Web;

using System.Web.Services;

using System.Web.Services.Protocols;
using System.Xml.Ling;

[WebService (Namespace = "http://tempuri.org/")]
[WebServiceBinding (ConformsTo = WsiProfiles.BasicProfilel 1)]
// [System.Web.Script.Services.ScriptServicel]
public class StockService : System.Web.Services.WebService
{
public StockService () {
//Uncomment the following if using designed components
//InitializeComponent () ;
}
string[,] stocks =
{
{"FPT", "Cbng ty C& phdn FPT", "60,450"},
{"KTB", "Cbng ty Khodng san Tay Bic", "52,556"},
{"MSN", "Cbébng ty Cbébng ty Masan", "120,225"},
{"NTP", "Cbng ty Nhua tién phong", "45,365"},
{"TTC", "Cébng ty G& trudng thanh", "11,110"}
}i

[WebMethod]
public string HelloWorld() {
return "Hello World";
}
[WebMethod]
public double GetPrice (string symbol)
{
//it takes the symbol as parameter and returns price
for (int i = 0; 1 < stocks.GetLength(0); i++)
{
if (String.Compare (symbol, stocks[i, 0], true) == 0)
return Convert.ToDouble (stocks[i, 2]);
}
return 0;
}
[WebMethod]
public string GetName (string symbol)
{
// It takes the symbol as parameter and
// returns name of the stock
for (int i = 0; i < stocks.GetLength(0); i++)
{
if (String.Compare (symbol, stocks[i, 0], true) == 0)
return stocks[i, 1];
}
return "Khéng tim thdy M& chting khoadn: " + symbol;

Hinh 3.3: Ma chwong trinh ciia dinh vu Web StockService
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Buéc 4: Chay thtr dich vu

Khi chay thur dich vu béng cach go lién két dén tén cta dich vu web; chéng han
http://localhost:1080/WebService/StockService.asmx tir cira so URL ciia trinh duyét ta thay
xuat hién nhu hinh 3.4

5 PechSernce Web Servce

The clowming cpersbons are supported. for a formal defintion, pleace revew the Sorvce Descripten
o GotName
o GetPrice
o Hellowarid

This web service is using htp:/ ftempariorg/ as its default namespace.
Reocommendation: Change the default namespace before the XML Web service s made public.

Each XML Web 38V e Naeds 3 W Out NAMMPDICE » Ordww 157 Chant 20RACatONE 10 AEtNGUAN ¢ fram other senvoes On T™he Web, Mg ]
AIML Weh servced shouhd uie & mire DeiTmaren! raveddale
XKML Web servite A0l De dentlad by & Namespace ISt you Contrel. For exampie, yiu GaS Ue yOurf DEVMOany s IMerrel Joman r
BLa, they reed not port 1o el rescurces o0 the Wed. DON Web service ramespaces e URIs

for XM Web services creatng wang ASP NET, the defau namespace can be chang

X proge
sarvce methods. Delow @ 8 code example thae sets the NaMeIpace to "N2p ./ mucroscft. comy setaervoes

Ce
[WekSazvice (Naasspace="tccp://microscls . com/vebaesvicen/") ]

podiic clase MyWebSesvice |
/ implementation

Hinh 3.4: Chay thur dinh vu Web StockService [5]

Khi chon cac phuong thitc GetName (hodc GetPrice) roi gd gid tri vao két qua s& hién thi
dang tén cong ty khi ta gd diing tén ma ching khoan.

3.3.2 Sir dung dich vu Web

Dé sir dung dugc dich vu Web vira tao. Ta can tao mot trang web dé goi dén (invoke) céc
phuong thire cua dich vu Web. Gia su ta c6 thé tao mot trang c6 giao dién don gian gém mot
nhin (label control) dé hién thi cac két qua tra vé hai niit bAm (button control) dé quay lai va
dé goi ham cuia dich vu. Ma chuong trinh cua trang web nay duoc trinh by & hinh 3.5
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<%@ Page Language="C#"
AutoEventWireup="true"
CodeBehind="Default.aspx.cs"
Inherits="wsclient. Default"

o\

>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" >
<head runat="server">
<title>Untitled Page</title>
</head>
<body>
<form id="forml" runat="server">
<div>
<h3>Using the Stock Service</h3>
<br />
<br />
<asp:Label ID="lblmessage" runat="server"></asp:Label>
<br />
<br />
<asp:Button ID="btnpostback" runat="server"
onclick="Buttonl Click"
Text="Post Back" style="width:132px" />

<asp:Button ID="btnservice" runat="server"
onclick="btnservice Click"
Text="Get Stock" style="width:99%px" />
</div>
</form>
</body>
</html>

Hinh 3.5: Md chwong trinh cho giao dién trang web [5]
Tao proxy

Trudc khi sit dung dugce dich vu thi proxy can duoc tao ra dé dang ki voi ung dung khach

(client). Proxy cho phép goi dén dich vu Web bang cac phuong thirc cuc bd. Proxy nhan 16

goi ham va ddi ching thanh yéu ciu SOAP dé giri dén may chu web. May chu web tra vé cac

goi SOAP dén client va proxy s& giai mi cac goi (package) SOAP va hién thi ching trén tng

dung client.

Ma proxy cho st dung dich vu Web StockService nay duogc trinh bay trong hinh 3.6.

protected void btnservice Click(object sender, EventArgs e)
{
StockService proxy = new StockService();
lblmessage.Text = String.Format ("FPT cbé6 gia: {0}",
proxy.GetPrice ("FPT") .ToString()) ;
}

Hinh 3.6: Md proxy [5]
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using System;

using System.Collections;

using System.Configuration;

using System.Data;

using System.Ling;

using System.Web;

using System.Web.Security;

using System.Web.UI;

using System.Web.UI.HtmlControls;
using System.Web.UI.WebControls;
using System.Web.UI.WebControls.WebParts;
using System.Xml.Ling;

//this is the proxy
using localhost;

namespace wsclient

{
public partial class Default : System.Web.UI.Page

{

protected void Page Load(object sender, EventArgs e)

{
if (!IsPostBack)

lblmessage.Text = "First Loading Time: " +
DateTime.Now.ToLongTimeString () ;

else
lblmessage.Text = "PostBack at: " +

DateTime.Now.ToLongTimeString() ;
}
protected void btnservice Click (object sender, EventArgs e)
{
StockService proxy = new StockService();
lblmessage.Text = String.Format ("FPT cb6 gia:{0}",
proxy.GetPrice ("FPT") .ToString()) ;
}

Hinh 3.7: Md chwong trinh goi dén (invoke) cdac ham cua dich vu Web [5]

3.4 CONG CU CHO PHAT TRIEN DICH VU WEB

Vé phia may chu, céc 1ap trinh vién c6 thé thuc hién 1ap trinh cho logic kinh doanh va
tao ra cdc mo ta dich vu tir cac logic kinh doanh d6. Cac dac tda WSDL c6 thé dugc tao ra d@
dang tir cac ngdn ngit phd bién nhu Java, C# va cac ngdn ngit khac. Cac dich vu nay c6 thé
dugc truy cap qua SOAP. Dong thoi, cac dic ta WSDL c6 thé sin sang cho cac may khach sau
nay.

Vé phia may khach, cac lap trinh vién s& 1dy nhiing mé ta dich vu va ap dung cac cong
cu chung dé anh xa WSDL vao giao dién ctia cac ngdn ngir 1ap trinh mong mubn cua ho. Sau
d6, ho s& tao ra img dung bang cach sir dung cac giao dién ndy va cudi cung, ho chay cac tng
dung su dung SOAP dé goi cac dich vu dugc cung cép boi may chu.

Pé kich hoat két ndi dong, may chu s€ st dung mot giao dién 1ap trinh cong bd céac dich
vu dé may khéch co thé str dung mot giao di¢n 1ap trinh tim ra cac dich vu can thiét.

35



3.4.1 Lap trinh WSDL

WSDL trong cé vé phuc tap, nhung thuc ra la mét khai niém don gian. Hinh 3.8 mo ta
mdt cach don gian vé tdng quan cc thanh phan trong mot tap tin WSDL. N6 dugc thiét ké
khong phai chi dé co thé doc hay tom tit ma dé dung cho may tinh xtr ly. Két qua 13, n6 don
gian ddi voi céac cong cu dé tao ra WSDL tu dong tr ma nguén, dic biét néu 1a hudéng dbi
tuong. Cac cong cu nhu Visual Studio .NET va Oracle Developer ciia Microsoft cung cép
churc nang nay. Khi 1ap trinh thyc hién hoac stra ddi ma nguén cua ho, chung gitp ty dong tao
ra cac dac ta WSDL.

definitions
arstenersetonens | Cac iy (ype) chiaci do
' nghia kiéu di¥ iéu. Cac ban tin
- fypes (messages) c6 mot hoac nhiéu
message name=in phin
message name=out
p|  portType name=foo Mét portType mo ta mot tap
operation triru tegng vé céac hoat dong
input message=tns:in
output message=tns:out
binding name=foobar Mot két ndi (binding) mé ta
lype-ins00 mot tap cu thé cac dinh dang va
T [binding information] PP L ) e

giao thirc cho cac portType foo

service name=~foobar Service

Port name=foobarPort _\‘_Ic}t cong (port) mo ta cai dat
binding=tns:foobar cua két noi (binding) foobar
[endpoint information]

Hinh 3.8: Mot khung nhin don gian ciia mé hinh dit liéu WSDL

Tuy nhién, c6 mdt diém can than trong la cac cong cu tiét 10 cac chi tiét thuc hién cua
cac framework hudng dbi tugng. Pac biét, viéc 16 cac dbi tugng kinh doanh ra bén ngoai rat
nguy hiém, béi vi nhiing dbi tugng nodi chung dugc thiét ké va hoat dong han ché cho muc
dich noi bd. Viéc phoi bay giao dién ra bén ngoai c6 nghia 1 hanh vi cia chung c6 thé khong
duoc dﬁy du va o thé bi can thi€p vao hoat dong ndi bd theo mdt cach nao do.
3.4.2 Lap trinh Web Service v6i Java

Co6 mdt vai cong cu cho céac dich vu Web nhu cong cu ma nguén m& Apache eXtensible
Interaction System (Axis) 1a SOAP engine, trong d6 ciing bao gdm céc chtrc ning quan trong
cho WSDL.

JAX-RPC va SAAJ
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Java API cho RPC XML-Based (JAX-RPC) va SOAP véi Attachments API cho Java
(SAAIJ) cung cip giao dién lap trinh tmg dung Java dé xur 1y cac thong diép SOAP. JAX-RPC
cao cip hon va dugc xay dung trén SAAJ. JAX-RPC xu Iy chuyén d6i giita cac dbi tuong
Java va XML, thuc hién kiém tra kiéu trong chuyén d6i. JAX-RPC ciing bao gdm cic cong cu
dé tao ra cac tai liéu WSDL tir mé Java va tir cac tai liéu WSDL.

Dbi v6i SOAP, SAAJ tu xdy dung trén JAXP va cung cip mot API don gian hudng vé
SOAP. Vi du, cac API bao gdm céac phuong phap dé quan 1y cac két ndi SOAP, tao thong diép
SOAP, trich xuit ndi dung thich hop (tiéu dé, phan than), va xtr Iy cac phan hoi.

Java API cho viéc guri thong diép XML (JAXM) cung cap cac API cho viéc tao va xir ly
ban tin SOAP. JAXM & mtic thap hon so véi JAX-RPC va di duoc thay thé boi SAAI.

Web Services Invocation Framework

Dich vu Web Services Invocation Framework ctia du &n Apache (WSIF) la mdt tiép can
dé goi dich vu dya trén WSDL. WSIF mang quan diém 1a client. Tuy nhién, n6 duogc dua trén
mo ta WSDL cuia cac dich vu va vé nguyén tic, 1a doc 1ap véi cac két ndi (binding). Mot két
n6i cho SOAP ¢6 sin va quan trong, nhung mot WSIF client ¢6 thé dé dang chuyén sang mot
rang budc két ndi khac.

JAXR

Java API XML cho XML Registries (JAXR) 1a mot cach tiép can dua trén Java dé truy
cap vao nhiéu loai registry khac nhau, bao gém caISO 11.179, OASIS, ebXML, va UDDI. No
hiru ich nhat cho viéc truy cdp mot UDDI hodc ebXML registry dé quang céo hodc tim kiém
mot dich vu.

JAXP

JAXP 1a mot API dé xir Iy céc tai liéu XML. Mot trong nhing thanh phan cua JAXP 1a
mot cong cu phan tich ci phap dya trén DOM (Document Object Model). DOM cung cap mot
khai niém don gian dé duyét cay phan tich ¢t phap ctia mot tai lidu qua xtr Iy dé quy. Co mot
cong cu phan tich ct phap khac nira 1a dya trén Simple API cho XML (SAX). Hon ntra, JAXP
hd trg cac bién doi XSL (XSLT).

3.5 BAI TAP

1. Phat trién mot dich vu Web sir dung cong nghé nén tang NET dé cung cép dich vu tra
clru diém cac mon hoc trong mdt hoc ky cho sinh vién dai hoc. Ban dugc yéu cau tao
mot co s dir liéu sinh vién trén hé quan tri co s¢ dir liéu do ban lya chon (nhu SQL
server, MS Access, MySQL v.v..). Co s¢ dit liéu nay c6 cac bang chira cac thong tin
vé sinh vién nhu: ma sinh vién, ho va tén sinh vién, hoc ky (hoc ky méy?), danh sach
cac mon hoc theo timg hoc ky va diém trung binh cia timg mén hoc.

Trong dich vu Web c6 mdt phuong thirc 1a Tracuu véi 2 tham s6 dau vao 1a ma sinh
vién va hoc ky; phuong thuc nay s€ tra vé tén sinh vién, danh sach cadc mon hoc va
diém cuia tirng mon theo hoc ky.
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Hoc vién ciing dwoc yéu cdu phat trién Gmg dung phia client dé goi dén (invoke)
phuong thirc Tracuu va hién thi thong tin tra vé duéi dang mot bang.

2. Thyc hién nhu bai tap sd 1; nhung cong cu sir dung 12 nén tang Java
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CHUONG 4
CAC NGUYEN LY TINH TOAN HUONG DICH VU

4.1 CAC THE HIEN UNG DUNG CUA DICH VU WEB

Dién toan hudng dich vu (service-oriented computing) khong phai 1a mot tdp hop céac
cong nghé cua twong lai cho cac img dung, ma 1a mot tap cac cong nghé hién co hodc méi dé
giai quyét van d& con ton tai trong khoa hoc may tinh.

Pau tién, chung ta xem xét tai mot s6 thoi diém cong tac cua mot bo phan ph?lu thuat
dién hinh trong mot bénh vién 16n. Théach thuc & day sé€ 1a 1ap hoa don, 1ap lich va thanh toan.
Mbi mot hé thong c6 kha ning s& kha phirc tap va lién quan dén giao dién nguoi dung va co
sO dir li¢u riéng cua minh, chay trén cac hé diéu hanh khac nhau.

C6 nhiing 1y do rd rang dé thay rang nhitng hé thong nay can twong tac v6i nhau. Vi du,
lap Kké hoach cho nhan su va diéu hanh cho phong ph?lu thuat 1a mdt cong viéc phuc tap. Lich
hiém khi dugc hoan chinh ma thudng xuyén duoc cap nhit.

Tiép theo, cdc nhan vién phai duoc tra luong cho nhitng nd luc ctia ho théng qua hé
théng tinh luong. Ciing nhu dbi véi lap ké hoach, co ché tra luong rat phuec tap, boi vi cac loai
quy tic lam thém gid phai duoc xem xét cho céc loai lao dong khac nhau: y ta, nghién ciru
sinh, c4c bac si tu van, bac si phau thudt cip cao, gdy mé, bac si X quang, v.v.

Twong ty nhu vay, cic hé théng thanh todn ciing phai két hop véi cac thong tin lich
trinh. Viéc thanh toan cuc ky phirc tap trong hau hét cic doanh nghiép, dic biét 1a thanh toan
thudc. Hé thong thanh toan khong chi 1a hoa don cho khach hang, ma con ding dé lam viéc
v6i cac cong ty bao hiém y té va cac co quan chinh phu (vi du, co quan cho tré em, ngudi gia,
nhan vién nha nuéc vé huu, cyu chién binh). Chu ¥ rang viéc thanh toan cho mét ca phiu
thuat ctia bénh nhan phu thudc khong chi vao cac phau thuat ma con vao cac sy kién duong
nhu khong lién quan khac. Nguoc lai, hé thng 1ap lich c¢6 thé 1am viéc v6i mot sb cong cu hd
trg quyét dinh khac dé dam béo rang cac héa don tong thé ctia bénh vién dugce t6i wu hoa.

4.1.1 Viéc phoi hop cac ving dung trong mét doanh nghiép

Trong mdt doanh nghiép c6 thé sir dung cac chuong trinh tmg dung khac nhau. Van dé ¢
day 1a 1am thé nao dé cac thanh phan phin mém khac nhau c6 thé lam viéc t6t v6i nhau, trong
khi cac thanh phan nay théng thuong hoat ddng nhu hé thong doc 1ap khép kin.

O day, chi quan tim dén khia canh phdi hop ctia van dé néu trén va c6 thé dé dang nhan
thdy rang c6 mot s6 kho khin can phai vuot qua. Dau tién, can phai co kha nang két ndi giira
cac Gmg dung. Pidu nay duoc dam bao nho su phd bién ciia mang IP cing véi cac giao thirc
cao cap hon nhu TCP va HTTP. Thit hai, phai ¢6 thir gi d6 cho phép cac thanh phan khac
nhau ¢6 thé hiéu cach thice trao d6i thong tin ciia nhau. Hién nay, nhd vao dinh dang cach thic
trao ddi thong qua viéc st dung XML, déc biét 1a véi sy trg giap cua XML Schemas vé quy
dinh ¢t phap, van dé nay di duoc giai quyét. Tuy nhién, van con nhitng khé khan khac, vi du
nhu y nghia ctia cac thong tin trong lién lac. Y nghia thuong khoéng dwgc dua ra mot cach ro
rang, ma phu thudc vao cach cac hé théng xir Iy thong tin. Do d6, mét trong nhimng khé khin
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16n nhat can phai giai quyét dugc trong viéc phdi hop & day 1a viéc phan giai ngit nghia trong
giao dich (twong tac) gitra cac thanh phan.

Tinh toan huéng dich vu cung cép cac cong cu dé mo hinh hoa thong tin va lién két cac
md hinh, x4y duyng cic quy trinh trong hé thong, xac nhan va bao dam cac thudc tinh giao
dich, bd sung cac ho trg quyét dinh linh hoat, va lién két hoat dong cua cac hé théng phﬁn
mém thanh phﬁn véi céc to chirc ma chung dai dién.

4.1.2  Viéc phoi hop céc ing dung giira cac doanh nghiép

Viéc phéi hop cac img dung giira nhiéu doanh nghiép dang nhanh chong tré thanh mot
van d¢ quan trong trong ung dung Cong nghé thong tin. Trude day, viéc phdi hop cac tng
dung giita cac doanh nghiép thuong phai ding cac phuong phép co hoc, can sy can thiép phan
l6n cua con nguoi; hodc 1a phai sit dung cac tiéu chuin cing nhic nhu Electronic Data
Interchange (EDI), dan dén kho khin trong viéc bao tri hé théng. Trong nhitng nim gan day,
ngdy cang c6 nhiéu mdi quan tim trong viéc quan 1y chudi cung tng va san xuét thong minh,
do d6 can dén qua trinh phdi hop doanh nghiép, nghia 1a cac doanh nghiép phai lam viéc cling
nhau. Do vy, néu c6 thé sip xép cac giao dich théng qua cong nghé, cac doanh nghiép c6 thé
cai thién viéc dép Gmg véi thong tin, giam chi phi va khai thac dugc nhiéu co hoi moéi.

Hay xem xét kich ban y té dd néu trén mot lan nita. Nhu di luu y O trén, mot bénh vién
can 1am hoa don cho cac thyc thé bén ngoai. Pay c6 thé 1 cac cong ty bao hiém va cac co
quan chinh phi (ngoai trir bénh nhén ra). Phuong phap truyén théng 1a giri hoa don gidy in, va
s€ dugc nhap lai boi bén nhan. Tuy nhién, cach tiép can nay phﬁn 16n s& bién mat nhd viée
g dung thanh toan tryc tuyén.

Nhung xir 1y truc tuyén tao ra mot s6 khé khan trong viéc phdi hop tmg dung. Cac dinh
dang dir li¢u can phai dugc luu trir theo cach tin cdy, khi do thong tin dinh dang ctia bénh vién
c6 thé dugc hiéu boi cac cong ty bao hiém va ngugc lai. Tuy nhién, nhiing tinh toan vé ning
suét chi ra ré“lng nén st dung mat cach tiép can tiéu chuén, dé tir d6 cac dinh dang co thé duoc
xir Iy thong qua cac cong cu thuong mai manh mé, chir khong phai thong qua phan mém tiy
chinh. Trong nhiing nam gan day, nganh cong nghiép di hoi tu vé XML 1a dinh dang di lidu
lwa chon. Py rd rang 1a mot thanh cong. Tuy nhién, nd mé ra nhiing cau hoi rang 1am cach
nao dé noi dung cua cac dir li¢u truyén 6 thé duogc hiéu va xir 1y.

Tinh toan huéng dich vu cung cip cac loi ich twong tu nhu ddi véi phdi hop ting dung
trong doanh nghiép. Ngoai ra, n6 cung cap cho cac bén giao dich kha ning tu xay dung hanh
vi dé tir 46 timg c6 thé tu chu 4p dung chinh sach ndi bd va dat dugc cac tién trinh phdi hop
gitra cac doanh nghiép hi€u qua va chét ché.

4.1.3 Céu hinh g dung

Gia sir bénh vién mua mot hé thong quan 1y thong tin gy mé (AIMS) dé bd sung cho hé
thong hién co6. Mot AIMS s& cho phép béac si gdy mé quan 1y cac thi tuc gdy mé cho bénh
nhan ph?lu thuat tbt hon, nham theo ddi, ghi lai va bdo cdo cac hoat dong, nhu bat hoac tat cac
loai khi khac nhau hay nhé giot. Nhiing thong tin nay c6 thé gitip thiét 1ap viéc tuan thi theo
cac quy dinh cia chinh phii, dam bao rang cic huéng dan 1am sang nhat dinh dwoc dap tmg,
va hd trg cac nghién clru vé két qua cda bénh nhan. Viéc mua AIMS la kha dé dang, nhung
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viéc cai dat va sir dung lai khong hé don gian. Dé dua ra sir dung mot hé thong loai nay doi
hoi ca cac hé théng méi va hé thong hién cé phai chon ra dugc giao dién hop 1& (right
interface). Boi vi cac hé thong nay c6 thé da dugc phat trién trén cic nén tang khac nhau va 6
thé, trén thuc té, chay trén cac h¢ diéu hanh khac nhau, do d6 viéc tuan thi cac tiéu chuan cho
cac mdi lién két 13 can thiét cho mdi hé théng.

Chung ta c6 thé gia dinh rﬁng viée két ndi & mirc thép da duoc thyc hién. Tuy nhién, van
con nhitng khé khin khac gidng nhu trong viéc phdi hop cac ing dung trong doanh nghiép.
Mot 1a viée truyén thong diép (messaging) dé hé thong c6 thé duoc két ndi khi hoat dong. Hai
1a can giai quyét cAn dé vé ngit nghia dé cac thanh phan hiéu nhau.

Tuy nhién, c6 mdt thach thirc khac khi dua ra mdt ing dung méi. Do 1a viéc ciu hinh va
tiy chinh hanh vi. Trong trudng hop ctia mot AIMS, né phai duoc gan voi mot mo hinh dir
liéu bénh vién cu thé hodc cac thuat ngir dé n6 hién thi man hinh giao dién nguoi dung chinh
xac cho cac nhan vién bénh vién va ghi lai nhiing quan sat dting. M6 hinh nay dugc diéu chinh
boi cac thi tuc ctia bénh vién ciing nhu cic yéu ciu ap dit boi cac cong ty bao hiém va cac co
quan chinh phu dang giao tiép. Néu timg dung duoc thiét ké v6i nhitng can nhic sir dung tinh
toan hudng dich vy, thi sau d6 n6 co6 thé dugc cau hinh mot cach nhanh chong va dua vao quy
trinh kinh doanh hién tai.

Tinh todn hudéng dich vu cho phép tuy bién cdc vmg dung médi bang cdch cung cdp mot
giao dién dich vu Web gitip logi bé cdc van dé giri thong diép (messaging) dong thoi cung cdp
mét co s ngit nghia dé tity chinh cdc chire nang cua iing dung.

4.1.4 Luya chon dong

Gia stir bénh vién mudn mua vt tu 1a éng thong. Pé thuc hién viéc mua sdm co hiéu qua
bénh vién can phai c6 kha ning giao dich (phdi hop tmg dung) véi cac nha cung cip dng
thong — day 1a mot trudng hop phdi hop cic ing dung giira cic doanh nghiép. Hién tai, gia sir
1a bénh vién c6 thé mua dng thong tir bt cir nha cung cap nio ¢ diéu khoan tot nhat, nghia 1a,
c6 thé d& dang lya chon ddi tac. Lya chon dong kiéu nay ngay cang trd nén phd bién boi su
linh hoat ctia no 1a rét hitu ich. Néu cac ddi tac kinh doanh c6 thé duoc lua chon mét cach linh
hoat, thi sau d6 ho c6 thé dugc lwa chon dé tdi wru hoa bat ky loai tiéu chuan chat luong dich
vu nao, nhu hiéu suét, do tin cay va su tin tuong.

Tinh toan huong dich vu cho phép lwa chon dong cdc déi tac kinh doanh dua trén tiéu
chudn chat lwong dich vu ma méi bén co thé tuy chinh cho chinh ho.

4.1.5 Kha niing chiu 15i ciia phin mém

Gia st mdt bénh vién dang thuc hién mét giao dich kinh doanh véi mdt dbi tac va gap su
cb. S& 1a rat tot néu cac twong tac trong giao dich co thé duoc sira di cau tric dong theo dbi
tac kinh doanh thay thé (méi) theo mot cach trong subt ddi véi toan bd qua trinh. M rong hon
nira 14 khi trang thai cta tuong tic bi mat, thi cAn mot vai phuong phap phuc hdi dé khoi phuc
lai trang thai thich hop va tiép tuc 1am viéc voi cac ddi tac kinh doanh méi.

Tinh todn hwéng dich vu cung cdp hé tro cho lwa chon dong cdc doi tac ciing nhir cdc
khdi niém trieu twong ma qua dé cdc trang thai ciia mét giao dich kinh doanh cé thé dwoc luu
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gitf va xit Iy linh hoat; theo cich nay, lua chon déng dwoc khai thic @é mang lai kha ndng
chiu 16i mirc g dung.

4.1.6 Ludi

Dién toan ludi (grid computing) ding dé tinh toan phan tan voi mot s tai nguyén c6 sin
trén mang, va dugc két hop vao cac ung dung 16n theo yéu cau. Dién toan ludi 1a mot hinh
thirc cua siéu tinh toan va dugc phat trién nhu 14 sy ké thira cia phuong phap trude ddy cho
quy mo tinh toan khoa hoc 1én. Viéc xdy dung cac tng dung phirc tap trén kién trac ludi 1a rat
khoé khan, do vay can quan tam dén viéc mo dun hoéa hon nita cac giao dién dya trén dich vu.
Nhu véy, cac dich vu dién toan ludi da duoc dé xudt twong dong vai cac dich vu Web.

Tinh todn hwéng dich vu cho phép sir dung hiéu qud cdc nguon tai nguyén dién todn
luoi.
4.1.7 Phit trién phin mém

Phat trién phﬁn mém van la mot nd luc tri tué dﬁy thir thach. Nhitng cai tién duge thuc
hién thong qua viéc sir dung céc khai ni€m triru tuwong cao. Cac dich vy cung cép cac truu
twong lap trinh, & d6 cac md dun phan mém khac nhau c6 thé dugc phét trién thong qua cac
giao di¢n tdt hon so véi trude day. Khi toan bd cac moé ta nglr nghia dugc sir dung, cdc mo-
dun khong chi d& dang tiiy bién hon, ma con c6 kha nang sau:

Tinh todn hwéng dich vu cung cap mét mé hinh tinh todn linh hoat va phong phii vé mdt
ngir nghia, gitip don gidn hod phdt trién phan mém.

42 TIEN TRINH NGHIEP VU
4.2.1 Tién trinh nghiép vu (business process)

Mot tién trinh 12 mot hoat dong. No6i chung mdt tién trinh s& 1a mot hoat dong téng hop
va dugc huong dén dé phuc vu mdt s6 muc dich. Tuy thude vao cac tién trinh cu thé ma nhiém
vu cua ching co thé 1a su két hop cua cac dich vy, tuong ing véi céc truy vén, giao dich, cac
mg dung, va cac hoat dong hanh chinh. Nhitng dich vu nay c6 thé phan tan trong hodc giita
cac doanh nghiép va s& dugc diéu phdi bang viéc rang budc cac diéu khién va dir liu giira
chung. Céc dich vu co thé tu chung 1a phtc hop, vi du nhu dugc cai dat nhu céc tién trinh.
Céc thao luan theo sau nhin manh rang quy trinh kinh doanh bao gdm cac dich vy, nhung
nhitng khai niém phét trién c6 thé ap dung nhu nhau cho tinh toan khoa hoc va cac thiét 1ap
khac. Vi du vé cac thiét 1ap ma & d6 ta dp dung tién trinh bao gdm cac méi trudng trong doanh
nghiép (tuc 1a, trong mot doanh nghi¢p), nhu lap ké hoach san xuét va kiém soat hang tdn kho,
va moi truong lién doanh nghiép (tirc 13, giita cac doanh nghiép), chang han nhu quan 1y chudi
cung ng va dam phan mua. RS rang 1a cac tién trinh trong doanh nghiép va lién doanh nghiép
can phai twong quan véi nhau, boi vi hoat dong trong doanh nghiép 1 can thiét dé hd tro
tuong tac lién doanh nghiép.

Tién trinh dua ra mot s thach thire vé k¥ thuat. Pau tién, chiing ta phai c6 kha ning mo
hinh héa mét tién trinh, két hop su chinh x4c trong viéc thyc thi véi mo hinh, va ton trong
nhitng han ché cua cac dich vu co ban va cac ngudn luc cua chung. Cac thyc thi binh thudng
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cia mot qua trinh thuong dé dang, vi ching c6 thé don gian nhu mot trat ty mat phﬁn cua cac
hoat dong trong tién trinh nay. Nguoc lai, cac diéu kién ngoai I¢ co thé 1a kho dé mé hinh va
xtr 1y. Quan trong hon, vi cac qué trinh kinh doanh quan trong thuong chay lau, twong tac 1an
nhau 1a khong don 1¢, ddn dén kha ning thong tin dau vao c6 thé dugc xem xét lai va do d6
gay ra két qua 1a vo hiéu. Cac ngoai 1& va sira d6i 1a nhimg nguyén nhan chinh cta nhiing khé
khan trong viéc m6 hinh héa mdt tién trinh.

Thir hai, chiing ta phai c6 kha ning tao giao dién cho cic chirc ning co ban ciia mot tién
trinh. Trong truong hop cua cac hé thdng quan tri co so dit liéu (DBMS), no s& bao gdm céc
md hinh phii hop cta cac giao dich, két hop cac rang budc vé kiém soat dong thoi va co ché
phuc hdi DBMS. M6t mé hinh giao dich cung cap cac triru tugng can thiét va bao vé cac mo
hinh tién trinh khoi nhiing chi tiét trong cai dat cia DBMS.

Boi vi cac tién trinh dugc sir dung trong mot sd noi ciia doanh nghiép dé hd tro hoat
dong nodi b cling nhu twong tic voi cac dbi tac kinh doanh, ching c6 thé dwgc mo hinh hoa
theo nhitng cach khac nhau, thuong dya trén cac biéu dién tién trinh riéng cta cac nha cung
cép phﬁn mém va céac ung dung lién quan. Vi dy, néu phﬁn mém 1ap lich san Xuét str dung mat
hinh thtrc m6 hinh khac v6i phan mém xir Iy don dit hang, thi viéc tham gia ctia doanh nghiép
trong mot chudi cung tmg c6 thé bi anh hudng x4u. Tuy nhién, phdi hop gitra cac qué trinh,
trong khi rd rang 1a mot nhu cau quan trong trong bdi canh thyc té, gan nhu 1a khong thé
khong c6 mot bo phién dich giita cac mo hinh tién trinh. Nhitng thach thirc cua tinh khong
dong nhét da thao luan trong bdi canh chia sé thong tin s& ap dung gidng nhu d6i véi tuong tac
md hinh tién trinh.

Trudce khi di vao chi tiét, ta can mo ta cac quan diém chinh co thé c¢6 vé tién trinh va sy

phéan biét gilra ching.
» Orchestration - Xem mdt tién trinh nhu mot chuong trinh hay mot trat ty mot phﬁn cua
cac hoat dong can thyc thi. Quan diém nay xem mot tién trinh nhu mot cong cu “hop

4
A1

tau”. D6 14, néu nhu cac dic ta tién trinh dang dugc thyc hién dudi su kiém soat hay
thay mat cho mot bén cu thé. Orchestration twong ung nhét 1a cac dién ta ludng cong

viéc va ngdn ngir tién trinh nhu BPEL4WS.

= Choreography - Xem mat tién trinh nhu 1 cac trao d6i thong diép giira cac thanh vién
tham gia. Viéc trao ddi thong di€p bi han ché dé dién ra trong cac chudi khac nhau va cé
thé dugc yéu cau phai dwoc nhom lai thanh cic giao dich khac nhau. Choreography
twong g nhat vi cic ngdn ngit nhu WSCL va WSCI.

= Hop tac (Collaboration) — Xem tién trinh nhu mot sy hop tac giita cac déi tac kinh
doanh. Cac dbi tac kinh doanh khong chi giri tin nhin cho nhau, ma con cé thé tham gia
vao cac mdi quan hé kinh doanh nhu hop dong va nghia vu. Ho tao ra trao doi tin nhan
linh hoat tuy thudc vao hoan canh phat trién va chinh sach ndi bo cua ho, vi du nhu, dé
xir Iy cac ngoai 1¢ kinh doanh. Hop tic dang ndi 1én nhu mot cach tiép can nghiém tac
dé thyc hién céc tién trinh kinh doanh c¢6 quy mé 16n.
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4.2.2 MG ta tién trinh nghi¢p vu
4.2.2.1 Mé ti véi UML

UML cung cép cac cAu triuc d6 hoa co thé duoc sir dung dé mo ta (1) hanh dong va cac
hoat dong, va (2) cac wu tién thoi gian va ludng didu khién. Cac cdu truc diéu khién dugc phép
bao gdém:

« Tuan tu (Sequence), 1a mot chuyén déi tir mot hoat dong ndy sang hoat dong tiép theo
trong mot thoi diém.

« Nhanh (Branch), 1a mét diém quyét dinh gitra cac ludng diéu khién.

« Hop nhét (Merge), noi hai hay nhiéu ludng diéu khién hop lai.

« Phén nhanh (Fork), tach mot ludng diéu khién thanh hai hay nhiéu ludng diéu khién
ddng thoi va doc lap.

« Ghép (Join), dong bo hai hay nhiéu ludng diéu khién thyc hién ddng thoi thanh mot
ludng.

Céac cAu trac diéu khién 1a mot tap dﬁy du dé mo ta mot tién trinh hodc luéng cong viéc
tiy y. Nhu vay, ching ciing c6 thé mé ta mot dich vu Web téng hop. Mot tién trinh cu thé
duoc mo ta bﬁng mot biéu dd hoat dong, mat vi du trong s6 do dugc thé hién trong hinh 4.1.
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Hinh 4.1: Mét vi du vé so do hoat dpng UML

Mot biéu db tudn ty UML duoc sir dung dé hién thi cac tuong tac giita cac ddi twong
dong thoi hién hitu hodc cac tiéu trinh dong thoi thuc thi va cac thé hién tién trinh. N6 tap
trung vao th tu thoi gian cia cac thong diép giira cac thuc thé nay. Hinh 4.2 1a mot vi du vé
mot biéu d6 tuan tu.
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4.2.2.2 Luéng cong viéc

Mot ludng cong viée 1a mot hoat dong nham giai quyét mot s6 nhu cau kinh doanh bang
cach thyc hién kiém soat ludng dir liéu cu thé giita cac hoat dong con co lién quan dén tai
nguyén thong tin va con nguodi. Mot vi du dién hinh cua mot luéng cong viéc 1a xir Iy no: khi
ban can mot khoan vay, ban dién vao mot mau don, mot nhan vién ban hang danh gia don
dang ky, mot kiém toan vién xac minh cac thong tin, va mot giam sat vién goi mot co quan tin
dung bén ngoai hoic sir dung mot cong cu danh gia rui ro tin dung. Mdi ngudi trong qua trinh
cho vay nhan dugc thong tin lién quan dén yéu ciu cta ban, chinh stra hodc thém vao, va
chuyén tiép cac két qua.

Trong tai liéu ndy, ludng cong viéc 1a mot khai niém hep hon so véi tién trinh. Tién trinh
¢6 thé duge thuc hién thong qua ludng cong viéc, nhung co thé thong qua cac phwong tién
khac nhu giao thirc kinh doanh hodc hoi thoai giita cic agent. Pinh nghia trén vé ludng cong
viéc nhin manh luéng dix liéu va diéu khién gitra cac hoat dong con 1a ban chét cua cong viéc.
Nhimg ludng nay can thiét dé nhin ra cac tién trinh mong muédn.

Cudi cung, du ban chi dinh mét tién trinh nhu thé nao di nita thi ludng dir lidu va diéu
khién s& xay ra khi né duoc ban hanh. Piém miu chdt 13 trong céng nghé ludng cong viéc,
luéng dir liéu va diéu khién nhu vay duoc xac dinh tryuc tiép tor mot quan diém trung tam mot
cach hop 1y. Gia dinh mé hinh nay c¢6 ca nhiing diém manh va diém yéu cua céng nghé luong
cong viée. Cac nha cung cip dich vu c¢6 thé quan 1y cac ludng cong viée duoc sir dung dé cai
dat cac dich vu nhat dinh. Mot cai dat dwa trén k¥ thuat ludng cong viée c6 thé gitip quan 1y
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céc ngoai 1¢ tiém ning t6t hon so véi mot ing dung truyén thong, noi ludn an nhing suy dién
can thiét. Tuy nhién, luong cong viéc cling c6 nhiing han ché cia ching.

Kiém tra kha
—{ nang san sang
cua phan cing

Lap lich cai Cai dat
datdichve | gichvu

Kiémtra |(OK) | Tao ban ghi .
tin dung [ | thanhtoan Dung

Hinh 4.3: Mgt ludng cong viéc dé xiv ly trinh tw dich vu vién thong

Nhén yéu
cau dich vu

Hinh 4.3 minh hoa vi du vé& mot cong viéc duoc thyc hién khi ban dat hang mdt dich vu
tir mot nha cung cdp vién théng. Ban bat dau trinh ty bang cach tuong tac v6i mot dai dién
ban hang tir cac nha cung cip, ngudi dai dién gitp ban dién vao mot mau don. Pai dién ban
hang kiém tra bﬁng mot co so dit lidu dé xac dinh xem liéu céac phﬁn cing can thiét da co
chua. Néu co, ban nhan duge mot udce tinh khi nao cac dich vu nay san sang dé su dung. B6
phan cai dat dich vu dia phuong sé& dén cai dat dich vu cho ban, trong khi cidc nha cung cép
vién thong kiém tra lich st tin dung cua ban.

4.3 HQP DICH VU
4.3.1 Hgp dich vu
4.3.1.1 Muc tiéu

Hau hét cac img dung chao hang cho cac dich vu Web 1a cac twong tac client-server don
gian va dé hiéu. Vi du, co so dit liéu chuyén bay lich trinh ciia mot hang hang khong c6 thé
twong tac truc tiép v6i cac phan mém lich hen va thong tin ¢4 nhan ngudi diung may tinh dé
dat mot chuyén bay; hoac phﬁn mém cho mét co s& dit liéu dia chi lién lac ca nhan co thé tu
dong truy van mot loat co s& dir li€u dién thoai tir xa dé thém s dién thoai thiéu vao danh
sach ctia minh. Nhitng kiéu kich ban nhu vay khong phai 13 qué xa voi. Ngay trong nhimng
ngay dau cua tiéu chuan dich vu Web, Southwest Airlines va Dollar Rent-A-Car da phat trién
mot hé théng nguyén mau c6 sir dung SOAP dé lién két trang web Southwest dén hé théng dit
phong cia Dollar, dé khach hang c6 thé dit xe cling v6i vé may bay ciia ho.

Mic du hitu ich, cac tmg dung nhu vay 1a khong du dé gitip phat trién va trién khai dich
vu Web mot cach manh mé&. Céac tng dung c6 hi€u qud, va cling thach thirc hon, doi hoi cac
dich vu dugc két hop theo nhitng cach st dung maoi la hon va véi nang suit cao hon. Vi du,
lich trinh chuyén bay ciia hing hang khong ciing c6 thé cho phép mot nha cung cap nhién lidu
du doan viéc mua nhién liéu ciia hing hang khong va canh bao nha may loc dau trong viéc
diéu chinh tc d6 san xuit. Hodc, mot trang web cong ty du lich co thé két hop cac dich vu
cia Southwest Airlines, Dollar Rent-A-Car, va Sheraton dé xdy dung cic goi du lich tuy
chinh.

Hop dich vu da dugc nghién clru trong cac tai liéu nghién ctru trong mdt thoi gian kha
lau, nhung bay gio né dang trd thanh mot chu dé quan trong trong viéc phat trién hé thong

47



Web thuc té. Y tuong co ban ding sau thanh phan dich vu 1a don gian. Cac trang web c6 thé
duogc coi nhu 13 khong chi cung cAp ndi dung, ma con cung cip dich vu. Vi du, Yahoo! cung
cép mot dich vu tin tirc va Amazon cung cép mot dich vu lya chon sach. Chiing ta thuong goi
cac dich vu nay bang tay thong qua mot trinh duyét Web, nhung mot chuong trinh c6 thé goi
tryc tiép.

Hop dich vu trén Web dé cap dén viec léy mot sd dich vu hién ¢6 va xay dung cac dich
vu tuy chinh méi. Vi dy, ban co thé tim théy nhiing ti€u dé tin tarc mai nhat va tim kiém
nhiing cudn sach phu hgp véi nhitng tiéu dé. Hoic, thong thuong hon, ban cé thé tao ra mot
dich vu du lich dé goi dich vy khach san, hang hang khong, va cho thué xe. No6i cach khéc,
ban s& tao ra mot tién trinh lam viéc véi cac dich vu hién co.

4.3.1.2 Thach thirc

Uu diém chinh cua dich vu Web biéu hién 1a khi chung ta cé thé tan dung ching dé tao
ra cac dich vu mdéi. That khong may, rat nhiéu sy cha y vao cac dich vu Web da dugc tap
trung vao muc thp, cac van dé co s ha tang, rdi dén cti phap ma hoa va cac cong cu can thiét
dé goi dich vu. Bé dich vu Web c6 dugc hiéu qua doi héi mot sy hiéu biét vé& cac khai niém
sdu sdc hon. Cac khai niém nay da duogc phat trién & cac bd phan khac nhau ctua khoa hoc may
tinh, dac biét 1a co s¢ dir 1iéu khong déng nhét, tinh toan phan téan, tri tu¢ nhan tao, va cac h¢
thdng da tac tir (multiagent).

\
Dich vu Web Nglrm
SellCamera dung

- —— —___\ » )
= P sSS——
—— —~

—_— CSDL

CSDL —— .
ban hang SDL — ——
N . chuyén hang

Hinh 4.4: Vi du vé méi truong giao dich B2C

Hiy xem xét mot truong hop B2C don gian, noi mot céng ty ban may anh ky thuat sb
trén Web, két hop mot danh muc online chtra cac mau méi nhét ciing gia cua chung, mot giao
dich thé tin dung hop 1€, va giao hang bao dam. Phan mém giao dich B2C, nhu thé hién trong
hinh 4.4, s¢

* Ghi lai mdt giao dich ban hang trong co s& dir li¢u ban hang.

* Ghi ng thé tin dung.

* Gui don dat hang cho bo phan van chuyén.

« Nhan su ddng ¥ tir cic bd phan van chuyén cho viéc giao hang ngay hom sau.
* Cap nhat co s¢ dir liéu kho hang.
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Tuy nhién, mot s6 véan dé co thé ndy sinh: Néu 1énh duoc van chuyén, nhung ghi ng 161?
Diéu gi néu ghi no thanh cong, nhung dé khong bao gio duge nhap vao hodc van chuyén? Néu
day la mdt mdi truong khép kin, sau dé giam sat xur 1y giao dich (TP) (nhu IBM CICS, Encina
Transarc, hoic BEA System Tuxedo) co thé dam bao rang tat ca hodc khong co budc duoc
hoan tat va cac hé théng cudi cung dat dugc mot trang thai nhat quan.

Nhung gia sir modem cila ngudi dung bi ngit két ndi ngay sau khi ho nhép chudt vao
OK. Viéc dat hang c6 thanh cong hay khong? Gia str dudng truyén ngit trude phan hdi dén.
Liéu nguoi ding c6 phai dat hang lai khong? Cac van dé co ban 1a giam st xir 1y giao dich
khong thé dua ngudi ding vao mot trang thai nhat quan. Nguoi dung 1a mot phan ctia moi
truong hé thdng phan mém, ma maéi truong nay 1a mé vi nd c6 thé cung cap cho bat ky ngudi
dung nao.

Céc giai phap c6 thé cho mot méi truong mé bao gom:

Ll Ung dung may chu cé thé gui email vé van dé tin dung, hoac phat hién céc giao dich
trung lap.

= MOt Java applet tai vé c6 thé dong bd hoa voi may chu sau khi két ndi bi 16i duoc tai 1ap
va khoi phuc lai giao dich; applet c6 thé giao tiép sir dung HTTP, hodc truc tiép voi cac
d6i tugng may chu thong qua ITOP hoic RMI.

= Néu co qua nhiéu don dat hang phai xu ly déng bd, ching co thé duogc dat trong mot
hang doi tin nhan, quan 1y boi mot may chit MOM (Message Oriented Middleware) va
khach hang s& duoc théng bao bang email khi ¢é giao dich hoan tét.

Email thuong dugc st dung d€ moi ngudi giao ti€p véi nhau, vi vay voi viée st dung
email, mdy chd hanh xir nhu mét agent théng minh.

Cha y rang mic du cic vi du trén xem xét mot nguoi dung lam viée voi mot doanh
nghiép cu thé, cic van dé phat sinh & dang nghiém trong hon trong méi truong B2B. Néu cira
hang may anh nhoé cua ching ta di duoc coi nhu chi 1a mot phan trong mang ludi cung cp
16m, s& khong c6 hy vong budc cic bén khéc tién hanh cac giao dich ndi bo ciia chiing ta bang
bét ctr cach nao hay hdi tu mot cach tin cay vé mot trang thai phu hop trén toan hé¢ théng . Cac
md hinh sdu hon hon vé cac giao dich va cac tién trinh kinh doanh 1a can thiét ¢¢ dam bao
rang cac hanh vi chinh xac dugc thyuc hién trong cac truong hop nhu vay.

Dic ta hién tai cho dich vu Web khong giai quyét cac giao dich hodc chi ra mdt moé hinh
giao dich. T chirc OASIS dang phat trién mot dic ta nhu vay, nhung quan diém cta hau hét
nguoi thyc hién chinh 1a SOAP s& quan 1y nhiing giao dich bang cach nao d6. Néu khong co
s hudéng dan ctia mot tiéu chuan hodc mot phuong phap tir thoa thuan cia cac nha cung cép
16n, cac giao dich s€ dugc thyc hién theo cach co hoc, do d6 lam mét di hy vong cho kha nang
tuong tac va mo rong.

Mot s6 van d& khac cho dich vy hop bao gdm:

* An ninh s€ kho khan hon, vi nhi€u bén tham gia s€ dugc tham gia va tinh chat cta cac
tuong tac va nhu cau cua ho co thé 1a khong trong du kién cua cac nha thiét ké dich vu.
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=S¢ c6 su khong tuong thich trong tir vung, ngilt nghia, ngtr dung (pragmatic) va gitta cac
bén cung cap dich vu, mdi gidi dich vu, va yéu cau dich vu.

= Do dich vu dugc hop thanh ty dong, cac van d& hiéu suét co thé phat sinh ma khong
dugc mong doi.

= Thanh phan dich vu ning dong s& 1am cho n6 khé khin dé dam bao chat luong dich vu
(QoS) ma trng dung yéu cau.

4.3.2 Cong cu BPEL cho hgp nghiép vu

BPEL (Business Process Execution Language) cho cac dich vu Web (BPEL4WS) c6 thé
str dung nhu 13 ngdn ngit cai dat cho cac tién trinh thyc thi va ngdn ngir mé ta cho cac giao
thirc kinh doanh khong thuc thi. N6 dinh nghia mé hinh va ngir phap dé mé ta cach thirc cac
twong tac cua dich vu Web trong cac bén tham gia tién trinh, dugc goi 1a cac ddi tac, phdi hop
dé dat duoc muc tiéu kinh doanh, cling nhu trang thai va logic can thiét cho su phéi hop c6 thé
xay ra. Tuong tic voi timg ddi tac thuc hién théng qua cic giao dién dich vu Web cap thip
hon, nhu ¢6 thé dugc dinh nghia trong WSDL. BPEL c6 thé xac dinh cac co ché dé ddi pho
v6i cac truong hop ngoai 18 va 18i xir 1y, bao gdm lam thé nio cac tién trinh don 1é hodc phirc
hop s& duoc hd tro khi xay ra truong hop ngoai 18 va 18i hodc khi mot dbi tic yéu cau huy bo.
Hinh 4.5 cho thy cac siéu m6 hinh cho BPEL4WS.

CorrelationSet -
— CompensationHandler
-property
Process |g | Activity
-name
— 0\_\
Container SAY
-messageT! (A2
gelype -serviceLinkType
-name
-name

FaultHandler

-faultContainer
-faultName

Reply

Hinh 4.5: Siéu mo hinh BPEL4WS

Mot tai liéu BPEL4AWS st dung XML dé mé ta cac khia canh sau day ctia mot tién trinh
kinh doanh:

= (Céic d6i tac: mot danh sach cac dich vu Web duoc goi nhu 1a mot phéan cua tién trinh.
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= container: container dir liéu dugc sir dung boi tién trinh ndy, cung cép cac dinh nghia
cua ho veé cac loai thong di¢p WSDL. Container 1a can thiét dé luu trir dit lieu trang thai
va lich st tién trinh duya trén cac thong diép trao doi giira cac tién trinh thanh phan.

= variables: bién duoc sir dung trong tién trinh nay.

= faultHandlers: nhitng bg xur 1y ngoai 1€.

= compensationHandler: hoan tac khi mét rollback giao dich xay ra.
= EventHandlers: xtr Iy cac su kién bén ngoai (khong dong bo).

= correlationSets: cac uu tién va su twong quan gitta cac 101 goi dich vu Web ma khong
thé thé hién nhu 1a mot phan cua logic tién trinh chinh.

= logic tién trinh chinh: mot chudi cac céu trac luong diéu khién 1ong nhau két hop cac
hoat dong nguyén thuy thanh cac thuat toan phtrc tap. Cac cau trac diéu khién bao gom:

- sequence, dé thuc hién ndi tiép;

- while, dé thuc hién mot vong 1ap;

- switch, phan nhanh da chiéu;

- pick, cho lya chon trong ) nhiing duong thay thé dya trén mot sy kién bén ngoai;

- flow, dé thyc thi song song. Trong cic hoat dong thuc hién song song, nhiing rang
buoc thir tu thuc hién duoc chi ra bﬁng cach su dung céac lién két dich vu.

= (Cic cau trac diéu khién lién quan dén cac hanh dong don nguyén (atomic action) sau
day:
- invoke, goi mot dich vu Web cu thé;

- receive, mOt may chu doi nhan mdt thong di€p tir mot client s€ goi dich vu cua may

chu;

- reply, sinh mét tra 161 cho mot yéu cau goi;

- wait, cho doi cho mot thoi han hoac mot khoang thoi gian;

- assign, gan mot gia tri cho mat bién, gia tri nay co thé dén tir mot thong di€p nhan
duoc;

- throw, chi ra rﬁng mot cai gi do da sai;

- terminate, chdm dut toan bo mot thé hién dich vu;

- empty, khong lam gi.

Khi m6 hinh hoa mdt giao thirc kinh doanh bdi mot tién trinh triru tugng, BPEL4AWS chi
md ta cac khia canh cong khai vé giao thirc. Vi du, trong mot giao thirc chudi cung tng,
BPEL4AWS s& mo ta vai trd clia ngudi mua va nguoi ban nhu céc tién trinh triru twong, voi
mbi quan h¢ dugc mo hinh nhu mét lién két dich vu. Céc tién trinh triru tugng bi han ché dén
viée xu ly céc gia tri chtra trong cac thudc tinh thong di€p, va su dung céac gid tri khong xac
dinh dé phan 4nh két qua ctia hanh vi riéng tu an.
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Khi mé hinh hoa mét tién trinh kinh doanh thuc thi, BPEL4WS khong nhat thiét phai
mo ta mdt cai dat riéng 1¢é cua mot dbi tac mot cach triét dé, nhung né phdi mo td mot dinh
dang thuc thi kha chuyén cho cac tién trinh kinh doanh. Nhiing tién trinh d6 thyc thi va tuong
tac voi cac doi tac cta chung mdt cach phu hop khong phu thudc vao nén tang hd trg hodc cac
md hinh 13p trinh dugc s dung bdi mot cai dat cu thé.

Két qua cua viéc st dung BPEL4WS dé mo hinh mét tién trinh kinh doanh thuc thi 1a
mot dich vu Web mai bao gém cac dich vu hién c6. Giao dién cua dich vu téng hop 1a mdt tap
WSDL portTypes, giéng nhu cac dich vu Web khac. Hinh 4.6 minh hoa cai nhin tir bén ngoai
ctia moQt qua trinh BPEL4WS.

Dich vu Web

L
<receive> :
[

I

. ; |portType

Tién trinh r
BPEL4WS E
L

n

<receive>

- <reply>

<reply> ~

Hinh 4.6: M{t tién trinh BPEL4WS la mgt dich vu Web phirc hop véi mjt giao di¢n bao
gom cac WSDL portType nhw cdc dich vu Web khdc

4.3.2.1 Luéng giao dich

BPEL4WS cung cip mét giao thirc bdi thuong. N6 cho phép diéu khién linh hoat cho
rollback va dao chiéu théng qua cac dinh nghia cu thé cho tmg dung dé xir 1y 156i va bdi
thuong, va két qua 1a ta c6 LRT (Long-Running (Business) Transaction).

Mot LRT c6 thé dugce hoan tac bﬁng cach ddo nguoc cac hoat dong riéng ré, sir dung cac
quy tac kinh doanh hay phai phu thudc vao tmg dung. Cac phan tir pham vi mé ta cac bd phan
ctia mot hanh vi duoc phép dao nguoc boi mot bo xir Iy bdi thudng. Cac pham vi ¢ thé duoc
16ng nhau véi mot do sau tuy ¥.

Mot LRT xay ra trong mot thé hién tién trinh kinh doanh don 1¢, va khong ¢ su phdi
hop phén tan giita cac ddi tac lién quan dén mot két qua da dugc thoa thuan. Viée lam thé nao
dé dat duoc thoa thuan phan tan nam ngoai pham vi cia BPEL4WS.
4.3.2.2 Cai dat mgt dich vu Web BPEL4WS

Mot tién trinh BPEL4WS 13 mot thudt toan thé hién nhu mot biéu d6 ludng, trong do
mdi budc 1a mot hoat dong. Thong tin duge truyén giita cac hoat dong thong qua cac container
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dir li€u va st dung céc Iénh <assign>. Vi du, dia chi ctia khach hang s€ dugc sao chép tir mot
don dat hang téi mot yéu cau van chuyén bang cach sau day:

<assign>

<copy>
<fromcontainer="P0O"part="customerAddress"/>
<tocontainer="shippingRequest" p art="customerinfo"/>
</copy>

</ assign>

Hinh 4.7: Vi du vé mgt yéu cau van chuyén
Mot lién két dich vy duoc st dung dé xac dinh cdc moi quan hé gitra hai doi tac va vai
tro cua moi ddi tac thuc hién. Vi du, mot lién két dich vu gilta ngudi mua va nguoi ban co thé
la:

<servicelinkType name="BuySellLink"
xmlIns="http://schemas.xmlsoap.org/ws/2002/07/service-link/">
<r ol e name="Buyer">

<portType name="BuyerPortType"/>

</role>

<r ol e name="Seller">

<portType name="SellerPortType"/>

</role>

</ servicelLinkType>

Hinh 4.8: Vi du vé mét lién két giiva ngwoi mua va nguwoi bdn

Sau day 1a mot vi du hoan chinh cua mot tién trinh BPEL4WS thuc thi dé thuc hién mot
dich vy thong bao chung khoan:

<IENTITY BPEL
"http.//schemas.xmlsoap.org/ws/2002/07/business-process”
<processname="simple"
targetNamespace="urn:simple:stockQuoteService"
xmlns:tns="urn:simple:stockQuoteService"
xmins:sqp="http://tempuri.org/services/stockquote"
xmIns=&BPEL;/>

<containers>
<containername="request"
messageType="tns:request"/>
<containername="response"
messageType="tns:response"/>
<containername="invocationRequest"
messageType="sqp:GetQlnput"/>
<containername="invocationResponse"
messageType="sqp:GetQOutput"/>
</containers>

<partners>

<partnername="caller"
servicelinkType="tns:StockQuoteSLT"/>
<partnername="provider"
servicelinkType="tns:StockQuoteSLT"/>
</partners>

<sequence name="sequence">
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<receivename="receive"partner="caller"
portType="tns:StockQuotePT"
operation="wantQuote"container="request"
createlnstance="yes"/>

<assign>

<copy>
<fromcontainer="request"part="symbol"/>
<tocontainer="invocationRequest" p art="symbol"/>
</copy>

</ assign>

<invoke name="invoke" p artne r ="provider"
portType="sqp:StockQuotePT"

operation="getQuote"
inputContainer="invocationRequest"
outputContainer="invocationResponse'/>
<assign>

<copy>

<fromcontainer="invocationResponse" p art="quote"/>
<tocontainer="response”"part="quote"/>

</copy>

</ assign>

<replyname="reply"partner="caller"
portType="tns:StockQuotePT"
operation="wantQuote"container="response"/>
</ sequence>

</ process>

Hinh 4.8: Vi du vé thue hi¢n tra civu thong tin chirng khodn

Tién trinh nay la mot chudi nim budc don gian ma bat dau khi mot yéu cdu cho mot
thong bao nhan duoc tir bén goi. Cac yéu cau dugc sao chép vao mdt container goi, hoat dong
getQuote dugc goi véi cac thong sé cua yéu cau, két qua s& duoc sao chép vao mot container
két qua, va mot thong bao tra 16i dugc tra vé cho bén yéu cau.

4.3.2.3 Case study: xdy dwng kién tricc hwéng dich vu va sie dung cong nghé BPEL cho hop
dich vu

Xay dung mot mo t& BPEL4AWS cho mot tién trinh ma ban da quen thudc, chéng han
nhu khi rat tién tir may ATM, tra tién mua hang bang thé tin dung, dang ky 16p hoc, hoc phi
va 1¢ phi, hodc xin visa sinh vién hay visa du lich. Hay tuong tuong rang mdi tién trinh 1a mot
tuong tac hai phia: ban va nhitng ngudi tham gia khéc twong img (ngan hang, ngudi budn ban,
bd phan ding ky cua truong dai hoc, phong ké toan truong dai hoc, 1anh sy quan nude ngoai).

4.4 BAITAP
1. Trinh bay vai tro cta hop dich vy?
2. Trinh bay cac thanh phéan ciia cic cong cu BPEL cho hop nghiép vu?

3. Xay dung mdt md ta BPEL4AWS cho mot tién trinh tra ctru diém cac mon hoc theo mot
hoc ky cua sinh vién (xem bai tap 1 chuong 3);
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CHUONG 5 CAC MO HINH KIEN TRUC
5.1 KIEN TRUC HUONG DICH VU

Phan trén di mé ta cac truong hop str dung cing véi nhimg yéu cau phirc tap d6i véi cac
phuong phap tinh toan. Cac yéu cau nay c6 thé dugc dap tmg dé dang hon thong qua mot kién
trac phit hop véi cac dic tinh thiét yéu cia cac truong hop sir dung & trén ma nguoi ta goi 1a
kién trac hudng dich vu (SOA — Service Oriented Architecture).

5.1.1 Céc yéu to cia kién tric hwéng dich vu
Pé dat dugc cac vu diém trén, SOA quy dinh cic yéu cau sau:

Két ndi long (Loose coupling) — Khong c6 thudc tinh giao dich chat ché dugc ap dung
gita cac thanh phan. Néi chung, viéc xac dinh tinh nhat quan cua dir liéu 1a khong phu hop
qua cac ngudn thong tin tir cac bo phan cia cac thanh phan khac nhau. Tuy nhién, diéu nay
kha hop 1y cho cac mbi quan hé hop dong mirc cao ma qua dé cac twong tac giita cac thanh
phan duogc quy dinh.

Tinh trung 18p cai dat (Implementation neutrality) - Giao di¢n 1a quan trong. Chiing ta
khong thé phu thudc vao cac chi tiét cua viéc trién khai cac thanh phﬁn tuong tac. Pac biét,
phuong phap nay khong thé cu thé cho cic ngdn ngir 1ap trinh.

Kha ning ciu hinh linh hoat (Flexible configurability) - Hé thong dugc cdu hinh tré va
linh hoat. Noi cach khac, cac thanh phan khac nhau dwoc rang budc véi nhau tré trong qua
trinh ndy. Cac cu hinh c6 thé tu dong thay doi.

Thoi gian hoat dong dai (Long lifetime) - Khong nhét thiét phai can cac thanh phan cé
thoi gian séng rat lau. Tuy nhién, vi ching ta dang xir 1y céc tinh toan giita cic thanh phan
khong dong nhit va tu tri trong méi truong dong nén ludn can dén kha ning xir 1y cac trudng
hop ngoai 18. Diéu nay ¢ nghia 13 cac thanh phan phai ton tai du lau dé c6 thé phat hién bat
ky truong hop ngoai 16 nao c6 lién quan, dé co hanh dong sira sai, va dé dap tmg véi cac hanh
dong khic phuc dugc thyc hién boi nhimng thanh phan khac. Cac thanh phan phai ton tai di
lau dé dugc kham pha, dugc dua vao, va dé tao ra niém tin trong hanh vi.

Mirc do chi tiét (Granularity) — Cac bén tham gia mot SOA nén dwoc hiéu ¢ mirc thd. Do
1a, thay vi mo hinh hoa cac hanh dong va tuong tic & mot muc do chi tiét, s& t6t hon dé nim
bat nhitng gia tri cao cip can thiét c6 thé cho thay muc dich ciia hgp dong kinh doanh giira cac
thanh vién tham gia. Mrc tho gitp gidm su phu thudc gitra cac thanh vién tham gia va lam
giam thong tin can lién lac, chi cn tap trung voi mot vai thong diép c6 ¥ nghia.

Céc nhom (teams) - Thay vi dong khung céc tinh toan mot cach tap trung, s& tot hon khi
suy nghi vé cach thirc tinh toan duoc thuc hién boi cac bén tu tri. Noi cach khac, thay vi mot
bén tham gia chi huy céac dbi tac ciia minh, tinh toan trong h¢ théng m& nén 1a mot van dé cua
cac ddi tac kinh doanh 1am viéc nhu mdt nhom. D6 14, thay vi mgt bén riéng 1é, mot nhém céac
bén tham gia hop tac 1a mot mo hinh tdt hon.
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5.1.2 So sanh loi goi thu tuc tir xa (RPC) véi dinh hwéng tai liéu (OD)

Co6 hai khung nhin chinh vé dich vu Web. Céc dich vu c6 thé dugc hiéu theo khung nhin
RPC lam trung tdm hodc tai liéu 1am trung tim. Khung nhin thir nhat xem dich vu 1 viéc dua
ra mot tap cac phuong phdp dugc goi tir xa, nghia la, thong qua cac cudc goi thu tuc tur xa.
Khung nhin sau coi dich vu 1a viéc trao ddi tai liéu v6i nhau. Trong ca hai khung nhin, nhiing
gi duoc truyén di 14 cac tai liéu XML va nhitng gi duoc tinh toan 1a nhimg ddi twong dua trén
hodc tuong g véi cac tai lifu XML. Tuy nhién, c6 mdt su khéc biét quan trong vé khai
niém.

Khung nhin RPC xem céc tai liéu XML lién quan dén viéc tinh toan phan phdi tong thé.
Céc tai liéu chi don thuin 1a biéu dién tuan tu (serialization) cua cac ddi tuong kinh doanh
ding dé tinh toan. Khung nhin coi tai liéu lam trung tdm coi tai liéu nhu biéu dién
(representation) chinh va muc dich chinh cuia tinh toan phan tan. Mbi thanh phﬁn s€ doc, tao,
luru, va truyén cée tai liéu. C4c tai liéu duoc tam thoi hién thuc héa thanh cdc dbi twong kinh
doanh dé cho phép tinh toan.

Khung nhin RPC do d6 tuong ung véi dich vu mot thm gs dan mong cua dich vu Web
trén mot tmg dung hién c¢6. Ung dung ndy s& quyét dinh nhiing tinh nang cia dich vu s& hd
trg. Khung nhin tai li€éu xem xét cac dich vu Web ty nhién hon, coi d6 nhu mot phuong tién
thuc hién cac mbi quan h¢ kinh doanh. Cac véan ban phai dugc xtr Iy (va céc mbi quan h¢ cua
chung) xac dinh cac chuc nang cia cac dich vu. Cac ddi tugng kinh doanh khong dugc 16 ra
cho phia bén kia biét.

Vi ly do nay, khung nhin tai liéu lam trung tdm hgp ly hon véi céc truong hop st dung
chinh cta chiing ta trong vi¢c sir dung cac dich vu trong moéi truong mo. Khung nhin RPC hop
Iy hon cho trudng hop sir dung 1am cho céc tmg dung da phat trién lién tac doc lap. Nhimng gi
xay ra 1a cac nha phat trién ing dung thé hién giao dién mg dung ciia ho trong cac hinh thirc
dich vu Web, rdi sau d6 c¢6 thé bi rang budc theo cach thong thuong. Néu cac tng dung duoc
thiét k& hd tro tich hop phuong thirc, thi khung nhin RPC cuia dich vu 1a hop 1y hon cho lién
tac nhu vay. Tuy nhién, néu cic ing dung duoc thiét ké dé hoat dong nhu cac thanh phan doc
lap, thi khung nhin tai liéu s& hop 1y hon, ngay ca d6i véi lién tac ing dung.

5.2 KIEN TRUC RESTful

5.2.1 Khai niém

Thuat nglt REST xuét phat tir luan an Tién si cua Roy Fielding, duoc xuét ban nam 2000, va
la viét tit cua tir REpresentational State Transfer. REST ty né khong phai 1a mot kién
triic; REST 1a mot tap hop céc rang budce, khi duge ap dung dé thiét ké mot hé théng, S€ tao ra
mot kiéu kién trtc phﬁn mém. Néu thuc hién tat ca cac nguyén tic REST, ta sé€ tao ra mot hé
thdng c6 cac vai tro cu thé dbi voi dir liéu, thanh phan, siéu lién két, giao thirc truyén thong va
nguoi tiéu dung dir liu. Mot hé thong RESTful s tuan thu cac rang budc sau:

o la mot hé théng méy khach-may chit

o stateless — dich vu khong can luu trit phién nguoi ding; néi cach khac, mdi yéu cau

phai doc 1ap voi nhitng yéu cau khac

57



e phai hd tro hé théng bo nhé d€m — co sé ha tﬁng mang phai hd tro bo nhd dém & cac
cap d6 khac nhau

« phai dap ung truy cap théng nhat — mdi tai nguyén phai c6 mot dia chi duy nhét va
mot diém truy cap hop 18

« phai duoc phan 16p — hd trg kha ning mé rong

e phdi cung cép ma theo yéu cdu — mic du day 1a mét rang bude tuy chon, cac Ung
dung c6 thé dugc mé rong trong thoi gian chay bang cach cho phép tai xuéng ma theo
yéu cau, vi du: Java Applet

Nhing rang budc nay khong quy dinh loai cong nghé sé su dung; no6 chi xac dinh cach dir li¢u
duoc truyén gitra cac thanh phﬁn va loi ich cua viéc tuan theo cac hudng dan. Do d6, mot hé
thong RESTful c6 thé dugc thuc hién trong bat ky kién tric mang ¢ san. Quan trong hon,
chiing ta khong can phai phat minh ra cong nghé hodc giao thirc mang méi: chung ta co thé sir
dung céc co s¢ ha tﬁng mang hién c6 nhu Web dé tao ra cac kién trac RESTful. Do dd, kién
trac RESTful 1a kién tric c6 thé bao tri, mé rong va phan phoi.

Web 1a mot hé théng dién hinh cua RESTful, nhu vay tai sao chung ta lai dua cac yéu cau
RESTful vao phat trién ung dung web khi chinh ban thdn Web di tuan thi theo kién triic
RESTful.

Trudc tién, chung ta can phai xac dinh didu kién di dé Web tré nén RESTful. V& co ban, web
tinh 1a RESTful, vi cic trang web tinh tudn theo dinh nghia cia Fielding vé kién triic
RESTful. Vi du: co so ha ting web hién ¢6 cung cip hé thong bd nhé dém, két ndi khong
trang thai va siéu lién két duy nhat dén tai nguyén, noi tai nguyén 1a tat ca cac tai liéu c6 sin
trén moi trang web va phan trinh bay cua cac tai lidu nay da duoc thiét 1ap boi cac tép cb thé
doc duogc trén trinh duyét (t¢p HTML, cho thi du). Do do, web tinh 1a mot hé théng dugc xay
dung theo kiéu kién tric giéng REST.

Tuy nhién, cac ng dung web dong truyén théng khong phai luc nao ciing RESTful, boi vi
chung thudng pha v mot sb rang budc trén. Vi du: hau hét cac ung dung dong khong dap ting
stateless, vi mdy chu yéu cau theo doi ngudi dung thong qua cac bd chua phién hodc cookie
phia may khach. Do d6, c6 thé két luan rang web dong thuong khong duoc xay dung theo kiéu
kién tric gidng REST.

Trong phan tiép theo, cac yéu t6 triru tuong tao nén mot hé thdng RESTful s& dugc gisi thiéu,
cu thé 13 tai nguyén, biéu dién, URI va cic loai yéu cau HTTP tao nén giao dién thong nhit
duogc st dung dé truyén dir liéu may khach / méy chu.

5.2.2 Tai nguyén va biéu dién tai nguyén

Tai nguyén RESTful 13 bat cir thir gi ¢6 thé duoc danh dia chi trén Web. Ttc 1a 1a cac tai
nguyén co thé dugc truy cap va chuyén giita cic may khach va may chu. Piéu d6 din dén tai
nguyén 1a mot anh xa 16 gic, theo thoi gian téi mot khai niém trong mién bai toan dang trién
khai giai phap.

Dudi day 1a mot s6 vi du vé tai nguyén REST:

e MGt cau chuyén tin tic
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o Nhiét d6 & NY ltic 4:00 chiéu EST

o To khai thué duoc luu trit trong co s& dir liéu IRS

o Danh sach lich st stra d6i ma trong kho luu trit nhu SVN hodc CVS

e MGt hoc sinh trong 16p hoc ¢ truong nao do

o Két qua tim kiém cho mot muc cu thé trong chi muc web, ching han nhu Google

Mic di 4nh xa clia tai nguyén 1 duy nhét, trong mot sb trudong hop cac yéu cau khac nhau dbi
v6i mot tai nguyén co thé tra vé& cing mot biéu dién nhi phan dwoc luu trit trong may chu. Vi
du: gia sir chung ta co mot tai nguyén trong ngit canh cia mot hé thong xuat ban. Sau dé, yéu
cau "ban sira d6i mai nhat duoc xudt ban" va yéu ciu "ban sira doi s6 12" tai mot thoi diém
nao dé sé tra vé cung mdt dai dién cua tai nguyén: ban stra ddi cubi cung la ban stra ddi 12.
Tuy nhién, khi ban stra d6i méi nhat dugc xuét ban duogc ting 1én dén phién ban 13, yéu cau
d6i v6i ban stra d6i mai nhit s& tra vé phién ban 13 va yéu cu vé ban sira d6i 12 s& tiép tuc tra
vé phién ban 12. Vi 1a tai nguyén trong kién trac RESTful, mdi tai nguyén nay co thé duoc
truy cap truc tiép va doc lap, nhung cac yéu cau khac nhau cé thé tro véi cung mot dit licu.

Boi vi HTTP dugc sir dung dé giao tiép, ta co thé chuyén bat ky loai théng tin nao c6 thé duoc
truyén gitra may khach va may chi. Vi du: néu yéu cau tép van ban tir Vnexpress, trinh duyét
cta s€ nhan dugc t€p van ban. Néu yéu cAu mot bd phim Flash tir YouTube, trinh duy¢t cua s€
nhan dwoc mot bo phim Flash. Dir liéu dwoc truyén truc tuyén trong ca hai truong hop qua
TCP / IP va trinh duyét biét cach din giai cac ludng nhi phan thong qua truong Content-Type
trong phan Header ciia HTTP. Do d6, trong hé théng RESTful, viéc biéu din tai nguyén phu
thudc vao kiéu mong mudn ciia nguoi goi (kiéu MIME), dugc chi dinh trong yéu cau ctia giao
thirc truyén thong,

Biéu dién cua tai nguyén 1a nhing gi dugc giri qua lai gifta cac may khach va may chi. Biéu
dién 13 trang thai tam thoi cta dit liéu thyc té nam trong mot s6 thiét bi luu trit tai thoi diém
dugc yéu cau. Noi chung, d6 1a mot ludng nhi phan cing véi siéu dit liéu ciia né6 mé ta cach
méa méay khach hodc may chu sir dung ludng (siéu dit liéu ciing c6 thé chira thong tin bd sung
ve tai nguyén, vi du: xac thuc, thong tin ma hoéa hodac ma bd sung dugc thyce thi trong thoi gian
chay).

Trong subt vong doi cua dich vu web, c6 thé co nhiéu khach hang yéu cau tai nguyén. Cac
may khéch khac nhau c6 thé st dung cac dai dién khac nhau cta ciing mot tai nguyén. Do do,
biéu dién co thé c6 nhiéu dang khac nhau, chéng han nhu hinh 4nh, t€p van ban hoac luéng
XML hoic ludng JSON, nhung phai c¢6 sin théng qua cting mot URL

Dbi véi cac yéu cau do con nguoi tao thong qua trinh duyét web, biéu dién thudong ¢ dang
trang HTML. Ddi voi cac yéu cAu tu dong tir cac dich vu web khac, kha nang doc khong quan
trong bang va cé thé sir dung mot biéu dién hiéu qua hon nhur XML,

5.2.3 URI

Mi dinh danh tai nguyén dong nhat, hodc Uniform Resource Identifier - URI, trong dich vu
web RESTful 1a mét siéu lién két dén tai nguyén va 1a phuong tién duy nhit dé may khach va
méy chu trao doi cac biéu dién.
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Céc rang budc RESTful khong quy dinh cac URI phai 14 siéu lién két. O day RESTful URI la
siéu lién két, boi vi ta dang st dung Web dé tao cac dich vu web. Néu st dung mot bo cong
nghé hd trg khac, URI RESTful sé khac.

Trong hé théng RESTful, URI khong thay di theo thodi gian, vi ban chat cua kién tric nay 1a
dé quan 1y cac dich vy, dinh vi tai nguyén, dan xép cac biéu dién va sau do gui lai phan hoi
v6i cac tai nguyén duoc yéu cau. Quan trong hon, néu ta thay ddi cdu tric cua thiét bi luu trix
& cAp may chu (vi du: hoan d6i may chu co sé dif liéu), thi cac URI s& van giit nguyén va con
nguyén gia tri, mién 1a dich vu web truc tuyén hodc ngtr canh cua tai nguyén khong thay dbi.

Khong c6 rang budc REST, tai nguyén duogc truy cap qua vi tri: dia chi web dién hinh 1a cac
URI ¢6 dinh. Vi du: néu ta ddi tén tép trén may chu web, URI s& khac; néu ta di chuyén tép
sang ciy thu muc khac trong may chii web, URI s& thay doi. Luu ¥ rang ta c6 thé sira d6i may
chii web ciia minh dé thyc hién chuyén hudng trong thoi gian chay nham duy tri kha ning
dinh dia chi, nhung néu thay ddi tit ca tép, cac quy tic s& khong thé quan 1y duoc.

5.2.4 Giao dién dong nhit qua yéu ciu HTTP

Trong cac phan trudc, cic khai niém vé tai nguyén va biéu dién tai nguyén da duogc gidi
thiéu. Trong do, tai nguyén 1a anh xa céac trang théi thuc thé dugc trao doi gitra may khach va
méy chil. Ngoai ra, cac biéu dién ciia tai nguyén duoc van chuyén qua lai giita may khach va
méy chu thong qua giao thirc truyén thong trong thoi gian chay —qua HTTP. Trong phan nay,
¥ nghia cta viéc trao doi cac biéu dién nay va y nghia clia viéc cac may khach va may cha
thyc hién cac hanh dong trén cac tai nguyén nay s& dugc xem xét chi tiét.

Viéc phat trién cac dich vu web RESTful tuong ty nhu nhing gi da 1am dé phat trién mot tmg
dung web dién hinh. Tuy nhién, sy khac biét co ban giita phat trién tmg dung web hién dai va
truyén théng la cach cac hanh dong dugc thuc hién trén dir li€u triru tugng. Cu thé, phuong
phap phat trién hién dai bat nguon trong ngit nghia ciia danh tir (trao ddi tai nguyén); trong khi
kiéu cii dugc bat nguon trong ngir nghia ctia dong tir (hanh dong tir xa dugc thyc hién trén dir
liéu). Phuong phap hién dai trién khai mot dich vu web RESTful; con kiéu cii trién khai mot
dich vy twong tu RPC (101 thu tuc tir xa). Ngoai ra, mdt dich vu RESTful sura ddi trang thai
cua dir lidu thong qua biéu dién cua tai nguyén; con mot dich vu RPC an phan biéu dién dit
lidu va thay vao d6 giri cac 1énh dé sira ddi trang thai cta dit liéu & cdp do may chu (khong
bao gio biét dir liéu trong nhu thé nao). Cubi ciing, trong phat trién ing dung web hién dai, su
mo ho vé thiét ké va trién khai dugc han ché, boi vi chi ¢6 bén hanh dong co6 thé thyc hién dbi
v6i tai nguyén — Tao, Truy xuat, Cap nhat va Xoa (CRUD). Con trong phat trién (mg dung
web truyén thong, c6 thé c6 vo sb hanh dong khong tén hodc khong cé tiéu chuan trién khai.

Do d6, véi cac vai trd dugc phan dinh cho tai nguyén va biéu dién tai nguyén, cic hanh dong
CRUD c6 thé duoc 4nh xa véi cac phuong thirc HTTP POST, GET, PUT va DELETE nhu
sau:

Hanh dong Giao thirc HTTP tuong duong

TAO POST
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LAY GET

CAP NHAT PUT

XOA DELETE

O dang don gian nhét, cac dich vu web RESTful 1a céc ung dung duogc ndi mang diéu khién
trang thai cta tai nguyén. Trong ngir canh nay, thao tic tai nguyén c6 nghia la tao, truy xuat,
cap nhat va xoa tai nguyén. Tuy nhién, cac dich vu web RESTful khong chi gi6i han trong bn
khai niém thao tac dir li€u co ban nay. Nguoc lai, cac dich vu web RESTful c6 thé thyuc thi
logic & cip may chu, nhung can nhé rang moi két qua phai 1a biéu dién tai nguyén.

Phan tiép theo s& chi tiét hoa 4 hanh dong va giao thire HTTP tuong tng.
5.2.4.1 Phuong thirc GET — Nhan Tai nguyén
Phuong thitc GET dugc st dung ¢ NHAN tai nguyén.

Trudc khi di sdu vao co ché ctia yéu cdu HTTP GET r equest, ta can xac dinh tai nguyén 1a gi
trong ngir canh dich vu web va loai biéu dién ma chiing ta dang trao doi.

Phan tiép s€ sir dung vi du vé dich vu web véi cac tac vu lién quan dén sinh vién trong 16p
hoc, tai vi tri 14 http://restfuljava.com/. Gia sir ta co biéu dién XML cua mét sinh vién nhu sau:

<student>
<name>Jane</name>
<age>10</age>
<link>/students/Jane</link>
</student>
And a list of students to look like:
<students>
<student>
<name>Jane</name>
<age>10</age>
<link>/students/Jane</link>
</student>
<student>
<name>John</name>
<age>11</age>
<link>/students/John</link>
</student>
<link>/students</link>
</students>

Gia su URI c6 dang http://restfuljava.com/students s€ cho phép truy cap danh sach cac sinh
vién va http://restfuljava.com/students/ {name} dé truy cap mot sinh vién cu thé c6 dinh danh
duy nhét thong qua gia tri name.
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Bay gio ta c6 thé giri yéu cau téi dich vu web. Vi du: néu mudn hé so mdt sinh vién cé tén
Jane, yéu cau s& duoc giri téi URI http://restfuljava.com/students/Jane. Biéu dién ctia Jane, tai
thoi diém yéu cau, c6 thé nhu sau:

<student>
<name>Jane</name>
<age>10</age>
<link>/students/Jane</link>
</student>

Tuong tw, danh sach sinh vién c6 thé dugc truy cép théng qua URI
http://restfuljava.com/students. Phan hoi tir dich vu s& bao gdm biéu dién cua tat ca sinh vién
c6 thé nhu sau (gi st c6 hai sinh vién c6 sén):

<students>
<student>
<name>Jane</name>
<age>10</age>
<link>/students/Jane</link>
</student>
<student>
<name>John</name>
<age>11</age>
<link>/students/John</link>
</student>
<link>/students</link>
</students>

Pi sau vao chi tiét ciia yéu cau ta thdy, yéu ciu truy xuit tai nguyén Jane st dung
phuong thirc GET vé6i URI http://restfuljava.com/students/Jane. Biéu db trinh ty ctia yéu cau
GET cua ta trong nhu sau:

JavaClient JavaWebServer

! http://restfuljava.com/students/Jane |

GET /students/Jane HTTP/1.1 Java Web: Server

Host: restfuljava.com REST Framework
Date: Sat, 28 Feb 2009
Accept: text/xml

Domain Specific
Java Code

Response

HTTP/1.1 200 OK N
Date: Sat, 28 Feb 2009

Server: Apache/1.3.3.7

Content-Length: 438

Connection: close

Content-Type: text/xml; charset=UTF-8

<xml>
<student>
<name>Jane</name>
<age>10</age>
</student>
</xml>

Hinh 5-1. So' d6 twong tac sir dung phwong thirc GET
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Trinh tu duoc thuc hién bao gém:

1)

2)

3)

4)

5)

6)

Ung dung khach Java dwa ra mot yéu ciu HTTP véi phuong thitc GET va Jane 13 dinh
danh cho sinh vién.

May khach dit kiéu biéu didn ma nd c6 thé xu Iy thong qua trudng Accept trong tiéu
dé yéu cau.

My chi web nhan va dién giai yéu cdu GET 1a hanh dong truy xuat tai nguyén. Tai
thoi diém nay, may chi web chuyén quyén kiém soat cho nén tang RESTful dé xir Iy
yéu cau. Luu ¥ rang nén tang RESTful khong tu dong truy xut tai nguyén. Nén tang
RESTful chi hé trg lam dé dang viéc thuc hién cac rang budc REST. Logic nghiép vu
va thue thi viéc luu trir 1a vai tro cua ma Java.

Chuong trinh phia may chi tim kiém tai nguyén Jane. Tim tai nguyén c6 thé 1a tim
trong co s& dir li€u, hé théng tép hoac Iénh goi dén mot dich vu web khac.

Khi chuong trinh tim thay Jane, n6 s& chuyén ddi dit liéu nhi phan cua tai nguyén
thanh biéu dién yéu ciu cua khach hang.

Véi biéu dién dugc chuyén d6i sang XML, may chu s& gt lai phan hoi HTTP v6i ma
s6 200 cung voi biéu dién XML 1a tai trong chinh. Luu ¥ ring néu c6 bat ky 15i nao,
may chit HTTP s& bao c4o lai ma 15i thich hop.

Tat ca cac thong diép giita may khach va may chu 1a 10i goi theo giao thirc HTTP tiéu

chuan. Péi voi mdi hanh dong truy xuat, mét yéu cau GET dugc gui di va client nhan duogc

phan hoi HTTP trd lai véi tai trong ciia phan hoi 14 biéu dién cua tai nguyén hodc néu c6 16i,

ma 16i HTTP twong tmg (vi du: 404 néu 13 tai nguyén khong tim thay; 500, néu co van dé véi

ma Java ¢ dang ngoai 1¢).

Lay ve bi€u dién tat ca sinh vién hoat dong giong nhu cach lay bi€u dien cho mét sinh vién

riéng 1¢, mic du by gid ta st dung URI http://restfuljava.com/students va két qua 1a biéu dién

XML:

<students>

<student>

<name>Jane</name>
<age>10</age>

<link>/students/Jane</link>

</student>

<student>

<name>John</name>
<age>11</age>

<link>/students/John</link>

63



</student>
<link>/students</link>

</students>

Phuong thitc HTTP GET chi nén dugce sir dung dé truy xut cac biéu dién cua tai nguyén. Mic
di yéu cau GET c6 thé duoc sir dung dé cap nhat trang thai dit liéu trong may chu, nhung diéu
nay khong duogc khuyén khich. Yéu cau GET phai an toan va hop 1y.

Dé mot yéu cau dugc an toan, tic 1a nhidu yéu cdu dén ciing mot tai nguyén khong thay doi
trang thai cia dir liéu trong may chil. Gia sir chung ta c6 mot biéu dién R va cac yéu cau xay
ra tai thoi diém t. Sau d6, mot yéu cau tai thoi diém t1 cho tai nguyén R tra vé R1; sau d6, mot
yéu cdu tai thoi diém t2 cho tai nguyén R tra vé R2; mién la khong c6 hanh dong cap nhat nao
dugc thyc hién trong khoang thoi gian tir t1 dén t2, khi 6 R1 =R2 =R.

5.2.4.2 Phuong thirc POST — Tao tai nguyén
Céc phuong thirc POST duoc str dung d¢é TAO tai nguyén.
pé tao mdi mat sinh vién, ta st dung phuong thiee HTTP POST. URI dé tao sinh vién méi
trong danh sach s& 14 http://restfuljava.com/students/Jane. Loai phuong thirc cho yéu cau duoc
thiét 1ap boi méay khach.
Gia sir Jane khong ton tai trong danh séch da c6. Biéu dién XML méi cua Jane duoc thé hién
nhu sau:
<student>
<name>Jane</name>
<age>10</age>
<link></link>
</student>

Luu y rang phan tir lién két 13 mot phan coa biéu dién, nhung dang trong vi gia tri nay duoc
tao trong thoi gian chay va khong duoc tao boi ing dung khach giri yéu cau POST. DAy chi la
mot quy ude cho vi du nay; tuy nhién, tng dung khach stir dung dich vu web c6 thé chi dinh
cau trac cta URL.

So db trinh tu ciia yéu cau POST sé& nhu sau:
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JavaClient JavaWebServer

T
I
I
1
1

: http://restfuljava.com/students/Jane

POST /students/Jane HTTP/1.1 Java Web Server

Host:restfuljava.com REST Framework
Date: Sat, 28 Feb 2009
Accept: text/xml
Content-Type: text/xml Domain Specific
Java Code

<xml>
<student>
<name>Jane</name>
<age>12</age>
</student>
</xml>

Response

HTTP/1.1 200 OK

Date: Sat, 28 Feb 2009

Server: Apache/1.3.3.7
Content-Length: 438

Content-Type: text/xml; charset=UTF-8

<xml>
...RESPONSE BODY...
</xml>

Hinh 5-2. So' d6 twong tac sir dung phwong thirc POST

Trinh tu cu thé nhu sau:

1. Ung dung khach Java dua ra yéu cau ddi t6i URI http:/restfuljava.com/students/Jane,
v6i phuong thire HTTP POST.

2. Yéu ciu POST c6 tai trong XML 1 biéu dién cia Jane.

3. May cht nhan yéu cau va dé cho nén tang REST xir 1y; ma trong nén tang thuc thi cac
1énh thich hop dé luu trit biéu dién.

4. Sau khi hoan tat viéc luu trit tai nguyén mai, phan hdi s& duge gui lai: néu thanh cong,
ma 200 s& duoc giri; néu 164, ciing s& c6 ma thich hop twong tmg.

5.2.4.3 Phwong thirc PUT — Cap nhép tai nguyén
Phuong thirc PUT duoc sit dung dé CAP NHAT tai nguyén.

Dé cap nhat mot tai nguyén, trude tién may khach can c6 bi€u dién cua tai nguyén; sau do, tai
may khach, tai nguyén dugc cap nhat vai (cac) gia tri mdi; va cudi cung, tai nguyén dugc cap
nhat thong qua yéu cau PUT vdi tai trong 1a biéu dién maéi cua tai nguyén.

Gia sir may khach, thong qua yéu cau GET di c6 biéu dién va mudn thay doi tudi ctia Jave tir
10 thanh 12. Biéu dién ban dau cua Jane nhu sau:

<student>
<name>Jane</name>
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<age>10</age>
<link>/students/Jane</link>
</student>
Thay ddi tudi ciia Jane thanh 12, biéu dién méi s& nhu sau:
<student>
<name>Jane</name>
<age>12</age>
<link>/students/Jane</link>
</student>

Pén bude nay thi dich vu web da sin sang két nbi dé cap nhat Jane bang cach guri yéu cau
PUT t6i http://restfuljava.com/students/Jane. Biéu d0 trinh ty clia yéu cdu PUT duoc thé hién

nhu sau:
JavaClient JavaWebServer

http://restfuljava.com/students/Jane

PUT /students/Jane HTTP/1.1 davaiiieb Sener

Host:restfuljava.com REST Framework
Date: Sat, 28 Feb 2009
Accept: text/xml
Content-Type: text/xml Domain Specific
Java Code

<xml>
<student>
<name>Jane</name>
<age>10</age>
</student>
</xml>

Response

HTTP/1.1 200 OK

Date: Sat, 28 Feb 2009

Server: Apache/1.3.3.7
Content-Length: 438

Content-Type: text/xml; charset=UTF-8

<xml>
...RESPONSE BODY...
</xml>

Hinh 5-3. So' d6 twong tac sir dung phwong thirc PUT

Trinh tu chi tiét cu thé:

1. Ung dung khach Java gtri yéu cau PUT téi http://restfuljava.com/students/Jane, véi tai
trong la XML mai.

2. M4y chii nhan yéu cau va dé nén tang REST xtr 1y. Tai thoi diém ndy, ma ngudn s&
thyc thi cac 1€nh thich hop dé cap nhat biéu dién cta Jane.

3. Sau khi hoan thanh, phan hoi s& duge guri lai.
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5.2.4.4 Phuong thirc DELETE — Xéa tai nguyén
Phuong thirc DELETE dugc st dung dé XOA céc biéu dién.
Vi¢c x6a mdt tai nguyén s€ st dung cung mét URI ma ta da stir dung ¢ trén.

Gia sir dé xo0a Jane khoi dir liéu. Mot yéu cau DELETE s& duogc gui toi dich vu qua URI
http://restfuljava.com/students/Jane. Biéu do trinh tw cho yéu ciu DELETE nhu sau:

JavaClient JavaWebServer

| http://restfuljava.com/students/Jane

Java Web Server

REST Framework

DELETE /students/Jane HTTP/1.1
Host:restfuljava.com

Date: Sat, 28 Feb 2009 Domain Specific
Accept: text/xml Java Code
Content-Type: text/xml

Response

A

HTTP/1.1 200 OK

Date: Sat, 28 Feb 2009

Server: Apache/1.3.3.7
Content-Length: 438

Content-Type: text/xml; charset=UTF-8

<xml>
...RESPONSE BODY...
</xml>

Hinh 5-4. So d6 twong tic sir dung phwong thirc DELETE

Trinh tu thyc thi cu thé nhu sau:
1. Ung dung khach Java giri yéu cau DELETE t6i http://restfuljava.com/students/Jane.

2. May chii nhan yéu cau va chuyén nén tang REST xtr 1y. Tiép dén, ma ngudn s& thuc hién
1énh thich hop dé x6a biéu dién ciia Jane.

3. Sau khi hoan thanh, mot phan hdi s& dwoc giri lai.

Phan nay da trinh bay cac hanh dong chinh c6 thé thuc hién duoc véi tai nguyén qua dich vy
web RESTful. Thong tin khach hang dang lam gi voi biéu dién tai nguyén, cach dich vu web
trién khai luu trit dit lidu va cong nghé nao dugc su dung cho dich vu khong dugc dé cap. Tuy
nhién, d& mot dich vu web hoat dong tt, nd chi can tuan thu cac nguyén tac RESTful: may
khach va may chu giao tiép qua HTTP, sir dung giao thirc truyén thong dé gui cac yéu cau va
biéu dién tai nguyén duoc gii qua lai théng qua cac URI khong thay doi..
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5.3 KIEN TRUC VI DICH VU

5.3.1 Khai niém

Vi dich vu - Microservices 1a mot phong cach kién tric, trong d6 cac img dung phan mém 16n,
phuc tap dugc tao tir mot hodc nhiéu dich vu. Microservice ¢ thé duge trién khai doc lap véi
nhau va dugc ghép ndi 1ong. Mdi microservices chi tip trung vao viéc hoan thanh mot nhiém
vu va thyc hién t5t mot nhiém vu d6. Nhiém vu nay thé hién mot nghiép vu nhé cu thé. Hinh
duéi thé hién Gmg dung mau sir dung microservices

Metrics

Metrics Metrics

Metrics

\ 2 Service Endpoint

Hinh 5-5. Vi du &ng dung sir dung Microservices
Ngoai ra, microservices ¢ thé dugc phat trién bang bat ky ngdn ngir 14p trinh nao. Ching giao
tiép v6i nhau bing cic giao dién lap trinh umg dung trung lap vé ngdn ngit (API) nhu
REST. Microservices ciing ¢ ngit canh giéi han: né khong can biét phai biét kién truc, hodc
viéc thuc thi ctia cac microservice khac.
Céc phan tiép theo s& phan tich k§ hon vé khai niém ctia microservice.

5.3.3.1 Nhé va tap trung

Microservices can tap trung vao mot don vi cong viée, do d6 chiing c6 quy mé nhod. Khong c6
quy tic ndo vé muc d6 nhod ciia mot microservice. Mot hudng dan thuong dugce tham khéo 1a
quy tic Nhém Two-Pizza, quy tic ndy néu rd néu khong thé cung cip cho nhém xdy dung mot
microservice véi hai chiéc pizza, thi microservice qua 16n. Tat nhién, néu muén ta c6 thé lam
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cho microservice du nho dé co thé viét lai va duy tri toan by microservice dé dang trong mot
nhom néu can.

Mot microservice ciing cAn duoc coi nhu mot ung dung hodc mot san phém. NoO6 nén c6 kho
quan Iy ma ngudn riéng va duong dan phan phdi riéng dé xay dung va trién khai. Mic du chi
s hiru san phém c6 thé ung ho viéc tai sit dung microservice, nhung viéc st dung lai khong
phai 14 dong luc kinh doanh duy nhat cho microservice. Nhitng vin dé khac, chang han nhu
t6i wu hoa vi tri dé cai thién kha ning phan hoi cta giao dién ngudi ding (UI) va dé c6 thé dap
{mg nhu cau cta khach hang nhanh hon.

Mttc do chi tiét cia microservice cling ¢ thé duoc xac dinh dua trén nhu ciu nghiép vu. Theo
ddi goi hang, dich vu bao gia bao hiém xe hoi va du bao thoi tiét 13 nhimg vi du vé dich vu do
cac nha cung cap dich vu bén thir ba khac cung cap hodc duoc cung cap nhu mét dich vu tinh
phi 161.

5.3.3.2 Ghép noi long

Ghép ndi long 12 mot dic diém co ban cua microservices, dé cho phép nguoi ding co thé tu
trién khai mot microservice don 1é. Phdi hop véi cac microservice khac cho viéc trién khai 1a
khong bit budc. Ghép ndi 16ng cho phép viée trién khai tré thanh thuong xuyén va nhanh
chong, do d6 dap g duoc cac tinh ning va kha ning can thiét cho ngudi tiéu ding.

5.3.3.3 Trung lap véi ngon ngir

Str dung dung cong cu cho dung cong viéc ¢6 vai trd quan trong trong viéc thanh cong cua
cong viée. Cac microservice can duoc xdy dung bang ngdn ngit lap trinh va céng nghé phu
hop nhét cho mot nhiém vu cu thé. Céc microservice duge cAu thanh cung nhau dé tao thanh
mot ung dung phic tap, chung khong can phai dwoc viét bang cing mot ngdn ngir 1ap
trinh. Ty vao truong hop cu thé, Java co thé 1a ngon ngit duge sir dung hodc co thé 1a Python
hodc ngdn ngir khac.

Giao ti€p voi microservices thong qua cac API trung 1ap vé ngon ngir, thuong 1a API HTTP,
vi du REST. Nén chuan hoéa vé sy tich hgp chir khong phai trén nén tdng ma microservice st
dung. Ngon ngir trung 1ap cho phép str dung céc k¥ nang hién c6 hodc ngon ngtr toi uwu nhat.
5.3.3.2 Ngir canh gioi han

Y cua cua nglr canh gidi han la mdt microservice cu thé khong “biét” bat cu dicu gi ve viée
trién khai co ban cta cac microservices khac. Néu vi bat ky 1y do gi ma mot microservice can
biét bat cur di€u gi vé mdt microservice khac (vi dy, n6 hoat dong gi hodc né can dugc goi nhu
thé nao), thi s€ khong con ngilr canh bi rang budc.

5.3.3.2 Kién triic Microservices va Nguyén khdi

Bang 5-1 so sanh microservices va kién triic nguyén khoi.

Loai Kién tric nguyén khoi Kién tric microservices

Mot ma co s& duy nhat cho toan bg | Nhiéu ma co s¢. Moi microservice co

Ma , . a in
ung dung. co s& ma riéng.
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Tinh d& hiéu | Thuong kho hiéu va khé bao tri. Kha ning doc tot hon va dé bao tri hon.
Trién khai phtic tap v6i cac khoang | Trién khai don gian vi mdi microservice
Trién khai bao tri va thoi gian ngirng hoat c6 thé duogc trién khai riéng 18, v6i thoi
dong theo lich trinh. gian chét t6i thiéu gan nhu bang khong.
Nebn neit Thudng duoc phat trién hoan toan | Mdi microservice c6 thé duge phat trién
onn X A = o o S A A = o o p
gonns bang mot ngdn ngit 1ap trinh. bang mdt ngdn ngir 1ap trinh khéac nhau.
— Yéu ciu mé rong quy mo toan bo Cho phép mé rong cac dich vu ¢d chai
Mo rong quy | i ra A
. ung dung ngay ca khi cac nuat c6 ma khong can mo rong toan by Gng
mo : Py
chai dugc ban dia hoa. dung.

5.3.2 Dac trung

5.3.2.1 Huéng nghiép vu

Khi mot hé thdng duoc chia va cu thanh tir cac dich vu nhé, ¢c6 mot nguy co do 1a viéc phan

rd nay co thé dugc thuc hién doc theo céac ranh gidi trong t6 chirc, vi du chia thanh cac dich vu

riéng theo phong, ban, to ... Didu nay dan toi hé thong c6 thé mong manh hon, vi c6 nhiéu

phan doc 1ap can quan ly, ddng thoi cling co phan tich hgp khong duge tot (midc dii van cé thé

tuong tac dugc vdi cac dich vu khac).

Ngoai ra, néu cac dich vu tao nén hé théng khong duogc thiét ké hudéng t61 muc ti€éu maot cach

chinh xéc, chiing khong thé duogc sir dung lai. Chi phi phat trién va bao tri ciing c6 thé ting

néu cac dich vu dugc thiét ké doc theo ranh gidi t6 chirc hodc cong nghé.

Diéu quan trong 1a phai thiét ké microservices can hudng téi muc ti€u nghi€p vu. Viéc ndy doi

hoi cac nhom ¢ trong t6 chure cung ngdi lai véi nhau dé thiét ké cac dich vy, thay vi st dung

microservices dé dinh tuyén cudc goi gitta cdc nhom.

Hinh 5-5 mo ta kich ban thiét ké dich vu theo phong cach “cii”.

Customer Cusbomer
‘ Order Entry Service
Wireless Order POTS Order
IPTV Order
Manage ment Management Management

AN

Wireless Customer POTS Customer PTV
Activafion DB Activation DB Activation

Hinh 5-5. Thiét ké dich vu phong cich cii
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Trong kich ban trudc, viée thiét ké hé thong bét chudc va giwa trén cdu tric giao tiép cua t6
chirc, dan dén mot s sai sot duge dua vao trong cac dich v dang ra phai hoan toan biét lap. H¢
thdng dat hang khong thé mo rong quy mo, boi vi mdi t chirc ¢6 hé théng kich hoat va quan
ly don hang riéng, mdi td chic co quan diém riéng vé khach hang va khong c6 hai bo phan
nao trong td chie c6 cung quan diém vé khach hang.

Cac dich vu dugc thiét ké trong kich ban trudc ciing s& bi anh hudng boi nhimng thay doi
thuong anh huéng dén t6 chirc, chang han nhu ngimg hoat dong, sap nhap & mua lai ciing nhu
cac thay doi ddi véi thiét bi mang duoc st dung dé cung cip dich vu. S& khong vo 1y néu ky
vong réng cac dich vu nhu vay dang duoc timng bd phan do ludng, véi cac thude do 16i, 16i va
hiéu suit riéng. Tuy nhién, h¢ théng nhép Iénh noéi chung khong thé phuc vu muyc dich cua td
chuc.

Cach tiép can microservice hoat dong hiéu qua néu cac nha thiét ké va trién khai cua tung bo
phan trong td chirc giao tiép v6i nhau dé cung nhau thiét ké cac dich vu nham phuc vu mot
muc dich kinh doanh chung. Hinh 5-6 cho thay ung dung duogc thiét ké lai v6i cach tiép can
microservices. Luu ¥ rang cAu tric tuong tu ciing s& 1a két qua cua viéce st dung phwong phap
SOA.

Hinh 5-6 Ung dung dwoc thiét ké lai véi cach ti€p can microservices

Trong kich ban trudc, cdc nhom chirc nang chéo da cung nhau thiét ké mot dich vu nhdp don
hang chung. Khi mét don dat hang dugc nhéan, né duoc luu trit trong co s¢ dir liéu, cung cép
mdt cai nhin théng nhét duy nhit vé khach hang. Sau khi nhan dugc don dit hang, don dit
hang s& duoc giri &én dich vu diéu phéi, dich vu ndy goi ting hé théng dit hang riéng 1¢, theo
yéu cau. Cac cudc goi nay sau do s& kich hoat timg phan cta don dat hang.

Céc thiét ké nay khong bit chudc cac ranh gidi vé t6 chirc, cong nghé hodc truyén thong. Do
d6, cac dich vu c6 thé chiu duoc nhitng thay ddi dbi véi td chire (chéng han nhu cac san phérn
hodc dich vu méi dugc thém vao hodc mua lai méi) va nhiing thay doi vé nhan su. Ngoai ra,
cac dich vu duge tach biét dé hd trg mot chuc nang kinh doanh.
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5.3.2.2 Chiu 16i

K¥ thuat phﬁn mém c6 thé hoc tap nhiéu kién thuc tir ky thuat dan dung, chéng han k¥ thuat
xay dung, thiét ké dudng x4, cAu, kénh, dap va céc toa nha. Ky su dan dung thuong thiét ké hé
théng bao gém ca viée du kién su cd cua tung bd phan riéng 1€ va xay dung mot $6 16p du
phong dé dam bao cac toa nha, cong trinh van an toan va on dinh du ¢6 151 & mot sb bd phan.

Tu duy tuong ty co thé duge ap dung cho ky thust phdn mém. Céc 16i doc 1ap 1a khong thé
tranh khoi, nhung muc tiéu thiét ké 13 giir cho hé thong hoat dong cang 1au cang tét, cho du co
16i & mét $6 bd phan. Cac k¥ thuat, chéng han nhu mé hinh héa 16i va tiém 16i (injection), nén
duoc dua vao nhu mot phan cua qua trinh phat hanh lién tuc dé thiét ké cac hé thong dang tin
cdy hon. C6 mot s6 mau thiét ké dé thiét ké cho phép chiu 16i va dé hé théng hoat dong 6n
dinh nhu sau.

K§ thuit ngiat mach

MGo6 hinh ngét mach thuong dugc sir dung dé dam bao rﬁng khi ¢6 su ¢d, dich vu khong thanh
cong s& khong anh hudng dén toan bo hé thong. Diéu nay s& xay ra néu s6 luong cudc goi dén
dich vu khéng thanh cong cao va ddi v6i mdi cude goi, ta s€ phai doi mot khoang thoi gian
cho xdy ra trudc khi tiép tuc. Thuc hién cudc goi dén dich vu khong thanh cong va cho doi sé
sir dung tai nguyén ma cudi cing s& lam cho hé thong tong thé khong on dinh.

Mb hinh ngét mach hoat dong giéng nhu cau dao trong hé théng dién gia dinh. Céac cudc goi
dén mot microservice dugc bao boc trong mot dbi tuong ngét mach. Khi mét dich vu bi 16i,
d6i twong ngit mach cho phép cac cudc goi tiép theo t6i dich vu cho dén khi dat dén mot
ngudng cu thé cua cac lan thir khong thanh cong. Tai thoi diém d6, bd ngit mach cho cac 16i
goi dén dich vu va bat ky cudc goi tiép theo, s& bi ngit. Thiét lap nay giup tiét kiém tai nguyén
va duy tri sy 6n dinh chung ctia hé thong.

Hinh 5-6 biéu dién so' dd trinh tu cho mo hinh ngét mach.
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Consumer Circuit Breaker Microservice

| |
' I
‘ _______________ J |
[ = e s e e et = | connection problem |
I I I
I I

em e |
[ . s 1 Bt () i ot I call imeout |
T timeout | |
I I
- I
‘ --------------- J '

kel P call timeout

timeout | |
; | circuit trips |

L no call to microservice

I
I
I
T 7 circuit open, quick return,
I

Hinh 5-6. So' @6 trinh tw mé hinh ngit mach
Khi ngit mach, mot logic du phong c6 thé duoc khdi dong. Logic du phong thudng co it chirc
nang hodc khong xir 1y gi, chi tra vé mot gia tri mic dinh nao d6. Logic du phong can duoc
thiét ké dé co it kha ning bi 15i.
Vach ngan

Lay vi du vé cdu tao cta vo tau, ching thudng bao gdm mét s vach ngin kin nudc riéng 18,
dé néu mot trong cac vach ngin bi hu hong, nude chi vao & mot sé khong gian nho va bi chin
lai boi cac vach khac khong bi 16i.

Hudng tiép can phan ving nay ciing c6 thé duoc sir dung trong thiét ké phan mém, dé co lap
su ¢d ddi qua cac phan nho cua hé théng. Ranh gi6i dich vu (chinh ban than microservice)
dong vai trd nhu mot vach ngin dé co 1ap bat ky 16i nao néu phat sinh. Viéc chia nho chirc
ning (nhu cach chung ta ciing 1am trong kién tric SOA) thanh cac microservices riéng biét
nhiam muc dich tach biét tac dong cuia 16i trong mot microservice.

Mau vach ngin ciing c¢6 thé duoc ap dung trong chinh cac microservices. Vi du, hiy xem xét
mot nhom luéng dang dugc st dung dé tiép can hai hé théng hién co. Néu mot trong cac hé
thdng hién c6 bit dau gip su cd cham va khién nhom ludng can kiét, quyén truy cap vao hé
thong hién c¢6 khac ciing s& bi anh hudng. Viéc c6 cac nhém ludng riéng biét sé dam bao rang
su cham lai trong mot hé théng hién co s€ chi lam can ki€t nhém luéng cua chinh n6 va khong
anh huong dén quyén truy cap vao hé thong hién cé khac.
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Xem Hinh 5-6 minh hoa vé cach sir dung nhom ludng riéng biét nay.

bulkhead — separate connection pools
isolate slowdown in a legacy system

User Action User Action

|

Connection Pool Connection Connection
(shared) Pool 1 Pool 2
Legacy Legacy Legacy Legacy
System 1 System 2 System 1 System 2

Hinh 1-6. Vi du str dung mau vach ngin: Sir dung cac nhom ludng riéng biét dé co lap 15i

5.3.2.3 Quan ly dir li€u phi tap trung

Trong tmg dung nguyén khdi, ta c6 thé dé dang xr 1y cac giao dich vi tat ca thanh phan déu 1a
mot phan ciia nguyén khéi. Khi chuyén sang kién truc phan tan microservices, ta can phai
quan tAm va c6 kha ning ddi pho véi cac giao dich trai rong trén nhiéu dich vu. Trong kién
tric microservices, uu tién danh cho BASE (Basically Available, Soft state, Eventual
consistency - Co ban c6 san, Trang thai mém, Tinh nhit quan cudi cing) hon ACID
(Atomicity, Consistency, Isolation, Durability - Tinh nguyén tir, Tinh nhéat quan, Tinh cach
ly, D6 bén). Nén tranh cac giao dich phan tan bat cir khi ndo co thé.

Ly tuong nhét 13 moi microservice déu quan 1y co s dit liéu cia riéng minh. Piéu ndy dam
bao tinh bén bi, st dung cac co sd dir li€u khac nhau (vi du: Cloudant so v6i MongoDB, ca hai
déu 1a NoSQL) va céc kiéu luu trit dit liéu khac nhau (ching han nhu SQL, NoSQL, db
thi). Tuy nhién, chiing ta ¢ thé can phai co nhidu microservice sir dung ciing mét co so dir
liéu vi mot trong nhiéu 1y do, vi du: dé bao toan ban chit ACID cia mot giao dich ma néu
khong s& duoc phan phdi trén cic microservice va co so dir liéu.

Cho du 1y do 1a gi, cin phai suy nghi can than khi chia sé co so dir lidu trén cac
microservices. Nhitng uu va khuyét diém cua viéc lam nhu vay phai dugc xem xét. Chia sé co
sO dir liéu vi pham mot $6 nguyén tac cua kién tric dya trén microservices. Vi du, nglr canh
khong con bi rang budce, noi hai dich vu chia sé co s¢ dir liéu can biét vé& nhau va nhiing thay
dbi trong co so dir liéu ding chung can dugc phdi hop giira hai dich vu.

N6i chung, mirc do chia sé giita cic microservices nén dugc han ché hét muc c6 thé dé lam
cho cac microservices duogc lién két long 160 nhat co thé.

5.3.2.4 Kha ning c6 thé khim pha

Nhu ta da mé ta trude do, kién tric microservices yéu cau tao ra cac dich vu dang tin cay va
c6 kha nang chiu 16i. Co nghia 13, khi co s¢ ha tang bén dudi dugc tao ra hodc huy, cac
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microservice van c6 thé dugc cau hinh moi/lai véi vi tri cua cac dich vu khac ma ching can
két noi.

Vi viée st dung dién toan ddm may va bg chura d€ trién khai microservices, cac dich vu nay
can dugc cau hinh lai dong. Khi phién ban dich vu méi dugc tao, phan con lai cia mang cé
thé nhanh chong tim thay va bat dau giao tiép dich vu do.

Hau hét cac mé hinh kham pha dich vu dua vao dich vu dang ky ma tit ca cac dich vu déu
dang ky rd rang va thyc hién cac cudc goi dén no6 sau d6 dé lién lac voi cac dich vu khéac. Hién
c6 mot s6 dich vu ding ky ma ngudn mé cung cap kha nang kham pha dich vu, ching han nhu
Zookeeper, Consul va Eureka.

Tuy nhién khong phai tht ca cac mo hinh kham phé dich vu déu dya vao dich vu dang ky. Vi
du: Cloud Foundry, nén tang ma nguén md nhu mot dich vu (PaaS) ma Bluemix dugc xay
dung trén do, khong dua vao dich vu dang ky. Céc dich vu trong Cloud Foundry dugc quang
ba t6i Bo diéu khién dam may dé quang ba vé su ton tai cta dich vu va tinh kha dung cua no.

Dich vu kham pha t6t 14 mot ngudn siéu dit liéu phong phtt ma cac dich vu ding ky c6 thé
cung cap va sau do co thé dugc str dung bang cach yéu cau cac dich vu dua ra quyét dinh phu
hop vé cach st dung n6. Vi du: yéu cAu (hoac khach hang) dich vu co thé hoi vé viée liéu mot
dich vu c6 bét ky phu thudc cu thé nao khong, ham y cia ching va liéu no6 c6 thé dap ung bAt
ky yéu cau cu thé nao hay khong. Mot s dich vu kham phé ciing c6 thé c6 kha ning cin bang
tai.

5.3.2.5 Thiét ké giao tiép lién dich vu

Khi cac microservice dugc trai rong trén bo chira trién khai (may chu, may ao (VM) hoic cac
bd chira khac), trong nhiéu truong hop chung can giao tiép v6i nhau. Pdi vé6i giao tiép mot
chiéu, c6 thé chi can sir dung hang doi tin nhan, tuy nhién véi giao tiép 2 chiéu dong bo thi lai
khac.

Trong cac tmg dung nguyén khéi, may khach cia tmg dung, ching han nhu trinh duyét va Gng
dung gbc, giri yéu cdu HTTP t6i mot b can bang tai, cho phép lan truyén cac yéu cau dén mot
s6 phién ban giéng hét nhau cia ung dung. Nhung trong kién triic microservice, mé hinh
nguyén khéi da duoc thay thé bang mét tap hop céac dich vu.

Mot kich ban ¢o thé 1a cac may khach cta hé thng c6 thé thuc hién cac 16i goi qua API
RESTful, nhu dugc mo ta trong Hinh 5-7.
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Order Entry Service

Desktop Client

Product
Recommendation
Service

Product Review Service
Mobile Client

Order Hitory Service

Hinh 5-7. Goi API RESTful giira may khach va dich vu
V& thiét ké kich ban cac 101 goi rat hoan hao, tuy nhién, di vao chi tiét, nhiéu luc, cac dich vu
khong khop vé6i thiét ké. Mot s6 may khach chi don thudn 13 cac 16i goi dudi dang "tro
chuyén" mot — mot; nhitng ¢6 nhidu may khac c6 thé can yéu cau nhiéu 1oi goi khac dé co
duoc dir liéu can thiét. Béi vi cac dich vu c6 thé co quy mo khac nhau, nén c6 nhitng thach
thirc khac can duoc giai quyét, nhu xir Iy cac 16i mot phan.

Mot cach tiép can tot hon la cac may khéch thyc hién mét vai yéu cau, hodc chi mot, béng
cach st dung giao dién ngudi dung nhu API Gateway, nhu trong Hinh 5-8.
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getOrderHistory()
getProductRecommendations() Order Entry Service
getProductReviews()

Desktop Client

Product
Recommendation
Service

AP| Gateway

Product Review Service
Mobile Client

getOrderProductDetails()

Order History Service

Hinh 5-8. Giao tiép microservice thong qua API Gateway
API Gateway nam giira may khach va microservices, dong thoi cung cip cic API dugc thiét
ké riéng cho khach hang. API Gateway cha yéu dé che gidu sy phirc tap vé cong nghé (vi du:
két ndi voi may tinh 16n) so véi sy phirc tap cia giao dién. Mot cach khong chinh thirc, API
Gateway co thé xem nhu mit tién (facade) cua dich vu. Mat tién cung cép mot cai nhin théng
nhit vé& phan bén trong phiic tap cho cac may khach bén ngoai, va API Gateway ciing cung
cAp mot cai nhin théng nhat vé cic tai nguyén bén ngoai cho phan bén trong cuia mot ng
dung.
Gidng nhu mau thiét ké mit tién (facade design pattern), API Gateway cung cép giao dién don
gian héa cho may khach, 1am cho céc dich vu dé str dung, dé hiéu va dé kiém tra hon. Vi n6 c6
thé cung cdp cac murc do chi tiét khac nhau cho may tinh va trinh duyét. API Gateway c6 thé
cung cap cac API chi tiét cho ca may khach trén thiét bi di dong va ca API chi tiét cho cac tng
dung may tinh dé ban c6 thé sir dung mang hiéu sut cao.
Trong trudng hop nay, API Gateway giam bot sy “trd chuyén” don thuin bang cach cho phép
khach hang thu gon nhiéu yéu cau thanh mét yéu cau duy nhét duoc tdi wu hoa cho mdt Gng
dung khach nhit dinh (ching han nhu tmg dung khach di dong). Loi ich 1a thiét bi sau d6 s&
chi bi d6 tré mang mot 1an va tin dung két ndi c6 d6 tré thap va phia may chi phan cing
manh mé hon.
Céc phan sau mo ta mot sd can nhic khac dé thyc hién lién lac giita cac dich vu

HTTP dong b va Thong diép khong dong bd

C6 hai cach tiép can chinh dé giao tiép gitra cac qua trinh:
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e Co ché dya trén HTTP déng bd, vi du nhu REST, SOAP hodac WebSockets, cho phép
giit kénh giao tiép giira trinh duyét va may chi mé cho yéu cau / phan hdi theo huéng
su kién

e Nhin tin khong dong bo théng qua trinh méi gidi tin nhin

Lién lac ddng bo 1a phuong phap don gian va phd bién, than thién véi tuong lira. Diém bét loi
1a n6 khong hd trg cac mo hinh khéc, chang han nhu mé hinh xuat ban/dang ky. Kiéu nhén tin
xuat ban/dang ky linh hoat hon kiéu xép hang diém-diém, vi n6 cho phép nhiéu nguoi nhan
dang ky ludng tin nhan. Piéu nay cho phép d& dang thém nhiéu microservices vao tmg dung.

N6 ciing khong cho phép xép hang cac yéu cau, hoat dong nhu mot loai giam tai yéu cau. Lién
lac khong ddng bo tach cac dich vu khoi nhau theo thoi gian, cho phép chudi gui tiép tuc hoat
dong trong khi h¢ théng nhén tin chju trach nhiém vé tin nhén, gilr nd an toan cho dén khi n6
c6 thé duogc guri dén dich.

Véi cac Gmg dung dong bo, ca may khach va may chi phai dong thoi kha dung, may khach
ludn cin biét may chu va céng ciia may chu, diéu nay khong phai luc nao ciing d& hiéu khi cac
dich vu tg dong md rong quy mod trong trién khai trén dam may. Trong cac tinh huéng nhu
vay, mdt trong cac co ché kham pha dich vu dugc mo ta trude day la bét budc.

Ngoai ra, co ché khong ddng bo sir dung mot trinh méi gisi théng diép, phan tach thong diép
ctua bén tiéu dung va bén tao ra. Moi gidi thong di€p thuc hién viéc luu dém céc tin nhén cho
dén khi bén tiéu ding co thé xir 1y chiing.

Mot loi ich khac ciia thong diép 1a cac ing dung back-end dang sau hang doi c6 thé phan phdi
khdi lwong cong viée gitta mot s6 may khach. Loai kich ban giam tai nay cho phép cac nha
phat trién xdy dung cac tmg dung dap mg, c6 thé mo rong duoc. Viée trién khai mot hoic
nhiéu trudng hop cia Gng dung back-end cho phép mg dung dua vao tiép tuc cong viée cua
n6 ma khong can doi tmg dung back-end hoan tét.

C6 nhing wu va nhugc diém cho ca hai cach tiép can. Hau hét cac ing dung sir dung két hop
hai cach tiép can dé phu hop vdi nhu cau cia ho.

5.3.2.6 Su phirc tap

Mot kién tric microservices dan téi viéc st dung nhiéu tai nguyén cac hoat dong: c6 mot su
gia tang 16n trong di chuyén cac thanh phan, va do dé din t6i sy phtc tap trong hoat dong ciia
hé thong. Hop 1y hoa hanh vi cua timg thanh phén riéng 1¢ c6 thé don gian hon, nhung hiéu
duoc hanh vi cia toan bo hé théng thi kho hon nhiéu.

Viéc diéu chinh mot hé thng dua trén microservices, c6 thé bao gdm hang chuc quy trinh, bo
can bang tai va 16p nhan tin, doi hoi phai co co so ha tang hoat dong va giam sat chat lugng
cao.

Danh sich sau ddy mo ta mot sd can nhic dé ddi phé véi sy phic tap do sir dung
microservices:

Kiém thir
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Viéc kiém thir mot hé théng phuc tap yéu cAu cac bo kiém thtt don vi va tich hop, va mot
khung kiém tra mo phong cac thanh phan bi 16i hodc khong thanh cong, sw xudng cip cia dich
vu, kiém tra chiu 16i va hanh vi tong thé trong sudt mot ngay. Cac khuén khé kiém thir nhu
vay dam bao tinh dung din cta hé thdng va kha ning phuc hoi tong thé, do d6 c6 thé duoc sir
dung nhu mdt cong cu gidm sat.

Do tap trung vao viéc dam bao réng hé théng hoat dong tdt khi mot thanh phﬁn bi 161, nén viéc
kiém tra 15i trong moi trudng san xudt trong kién triic microservices khong phai 1a hiém. Céc
thir nghiém tu dong budc mot thanh phan khong thanh cong cho phép kiém tra kha nang phuc
hoi ciia hé théng va kiém tra kha ning giam sat.

Ngoai cac hé théng giam sat thong thuong, cac dich vu duoc thiét ké tt c6 thé cung cép thém
thong tin kiém tra bing cach sir dung xuat ban/ding ky qua hang doi nhan tin. Bang cach nay,
dich vu giam st c6 thé thu thap thong tin, cung cip cac chi sb cau hinh va stc khoe cua hé
thong.

Céc chi s6 nay co thé duoc st dung dé dam bao rﬁng dich vu c6 du nang lyc dé phuc vu khdi
luong yéu cAu hién tai va so sanh hiéu suét hién tai voi ky vong. Kiém tra stcc khoe hé théng
tiy chinh c¢6 thé dugc ding ky dé thu thap dit liéu bd sung. Tat ca thong tin thu thap sau d6 co
thé duoc tong hop va hién thi trong bang diéu khién giam sat.

Thach thirc hoat dong cua viéc duy tri va chay cac microservice yéu cau cac ki niang DevOps
chat luong cao dugc nhung trong nhém phat trién. Nhom cin tap trung vao hoat dong va nhan
thirc v& san xuat.

Giam sat
DevOps
Lap trinh da thtrc

Viéc str dung mot cach ngdu nhién cac microservices cling c6 nghia 1a hé théng thu duoc s& 1a
da phurc, do d6 dan t6i thach thirc trong viéc duy tri mot hé théng siéu da. Nén, quan tri vién
co s¢ dir liéu (DBA) hién can duoc thay thé béng cac 1ap trinh vién c6 thé trién khai, chay va
t6i wu hoa cac san pham noSQL.

Viéc duy tri hé thong ciia cac nha phat trién, va nha nghién ctru c6 kj ning ciing quan trong
nhu viéc duy tri hé théng DevOps dé dam bao ring c6 du cac nha phat trién c6 k§ nang dé duy
tri nén tang va cai thién thiét ké hé théng khi c6 nhiing tién bd méi. Luu y rang hau hét cac to
chirc déu c6 mot danh sach ngin cac ngdn ngit 1ap trinh ma ho st dung. Co nhitng loi ich cho
didu d6 tir quan diém sir dung lai ma va k¥ nang.

5.3.2.7 Su tién héa trong thiét ké

Kién tric Microservices cho phép tiép can hudng thiét ké tién hoa: c6 thé dua céac tinh ning va
kha ning méi vao Gmg dung bang cach thay doi mot microservice. Viée ndy cé thé thuc hién
duogc thong qua viée trién khai va phat hanh cac microservice da thay dbi. Thay ddi chi anh
hudng dén bén tiéu ding ciia microservice va néu giao dién khong thay ddi, tit ca ngudi tiéu
dung tiép tuc hoat dong binh thudng.
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Bdi vi cac microservice dugce ghép ndi 16ng, nho, tip trung, va c6 bdi canh gidi han, cac thay
d6i d6i véi ching c6 thé dugc thuc hién nhanh chong va thudong xuyén véi rii ro tdi
thiéu. Kha ning nang cip dé dang nay cua microservice cho phép viéc tién hoa, cap nhép
trong thiét ké.

Béi vi mQt microservice nho, thuong dugc thiét ké, phat trién va duy tri bédi mot nhom nho,
nén thong thuong microservice s€ dugc viét lai hoan toan, thay vi dugc nang cép hodic bao tri.

Cang c6 nhiéu microservice trong qua trinh phan tach mot img dung nguyén khéi, thi mdi dich
vu cang nho; Mdi cai cang nho thi rii ro trong viéc trién khai / phat hanh cac thay doi cang
thap.

Tuy nhién, néu microservice cang nho thi c¢6 nhiéu kha ning ban cip nhat ing dung s& yéu
cau trién khai nhiéu microservice hon, do d6 lam tingrui ro. Cic nguyén tic cua
microservices, vi du kha ning trién khai doc 1ap va ghép ndi 1ong, can duoc xem xét khi xac
dinh kha nang nao tr¢ thanh microservice.

5.3.3 Kién triic vi dich vu va Kién tric hwéng dich vu
Phan nay so sanh gitta cach tiép cAn microservices véi kién tric huoéng dich vu (SOA).

Sy so sanh 1a phirc tap va hoi khong cong bang, béi vi nhiing ngudi ung ho kién tric
microservice khong bao gio khéng dinh rﬁng no dai dién cho mot cach tiép can thuc su moi dé
xdy dung hé théng phan tan. Vi vay, so sanh gitta SOA va microservices thuong duoc dé xuat
boi nhitng ngudi dé xuit SOA, nhitng ngudi mudn ching minh rang sy khac biét nhu vay
khong c6 trong thyc té.

Trude khi tra 161 cau héi truc tiép, nhu da biét SOA 1a:

e Tap hop cac dich vu va chie ning phi hop vé6i nghiép vu ma doanh nghiép mudn cung
cép cho khach hang, ddi tac hodc cac khu vuc khac cta tb chirc.

e Mot phong cach kién tric yéu cau nha cung cap dich vu, ngudi yéu cau dich vu c6 ban
mo ta dich vu va c6 thé ca trung gian.

e Mot tap hop cac nguyén tdc, mau va tiéu chi kién trac dé cap dén cac dic diém, vi du
nhu tinh m6 dun, tinh dong goi, ghép ndi long, tach biét cac mbi quan tam, tai sir dung
va kha ning két hop.

e Mot mo hinh 14p trinh hoan chinh véi cac tiéu chuén, cong cy va cong nghé hd trg cac
dich vu web, dich vu REST hodc cac loai dich vu khac.

e Mot giai phap phan mém trung gian dugc t6i uu hoa cho viée lap rap, diéu phdi, giam
sat va quan ly dich vu.

Véi dinh nghia nay, rd ring SOA c6 mot tap hop cdc muc tiéu va van dé toan dién, sdu rong
dang hudng t6i dé giai quyét.

Mic du trong ca hai truong hop déu dang noéi vé tap hop cac dich vy, nhung tham vong cua
cac dich vu nay 1a khac nhau. SOA ¢b géng cung cap dich vu cho bat ky ai muén st dung
chung. Thay vao d6, microservices dugc tao ra véi muc ti€u tap trung va han ché hon nhiéu,
no6 hoat dong nhur mot phan ciia hé théng phan tan duy nhat.
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Heé thdng phéan tan nay thuong dugc tao ra bang cach chia nho mét ing dung nguyén khdi 16n
va muc dich 12 mot tdp hop microservice tiép tuc hoat dong cting nhau nhu mot tng dung duy
nhét. Cach thiét ké nay thuong khong c6 hudng t6i phuc vu nhidu hé thong cting mét lic.

Khong giéng nhu SOA, microservice thuong ton tai ngdm. Chung khong dugc phat hién tai
thoi gian chay va khong yéu cau trung gian. Bén tiéu thu biét nhitng dich vu nay va do do
khong yéu cau ban mo ta. Tat nhién, khong phai 1a khong can kham pha, trong nhiéu mot sb
truong microservice ciling can duogc kham pha.

Mot $6 hé théng microservice phuc tap c6 thé can ap dung mot s6 mirc dé kham pha dich vu
cu thé dé lam cho cac dich vu nay tr¢ nén linh hoat hon va manh mé& hon. Van dé 12 mo hinh
kién trac nhu vay khong can thiét. Mot hé thong microservice ma tit ca cac microservice déu
nhan biét dugc nhau bang cach sir dung cac tép cdu hinh twong d6i don gian 14 hoan toan kha
thi va c6 thé 1a mot giai phap hiéu qua. Cac nhom co thé kham pha microservice nio ¢ sin dé
sir dung tai thoi diém phat trién bang cach st dung danh muc, ban dang ky hodc cong cu quan
ly APL

Tuy nhién, kién tric SOA va microservice chia sé nhi€u nguyén tac, mau va mo hinh 1ap trinh
chung. Xét cho cung, kién truc microservice 1a mot loai SOA, it nhat 1a theo mot cach tho so.

C6 thé xem microservice nhu 1a phin mé rong/chuyén moén hoa ctia SOA, trong d6 ranh gidi
khu vyc chitc nang dugc sir dung dé xac dinh cac mo hinh mién va gan chung cho cdc nhém
c6 thé chon ngdn ngir phat trién, khudn kho va chi tiét trién khai ciia riéng. Tuong tu, lap réap,
diéu phdi, giam sat va quan 1y dich vu 1a méi quan tdm thuc sy va 13 yéu cau trong cac hé
thdng microservice bén canh cac hé thong SOA truyén thng hon.

La hé qua tryc tiép ctia qua nhiéu pham vi, tiéu chudn va céng cu ma SOA di co trong qué
khur, kién tric microservice tap trung vao viéc giai quyét mot vin dé duy nhét. N6 chu yéu tap
trung vao viéc timg budc phat trién mot ing dung 16n, nguyén khdi thanh moét hé théng vi
dich vu phan tan d& quan ly, phat trién va trién khai hon bang cach sir dung cac phuong phép
tich hop lién tuc. Microservice dang tham gia vao cAu thanh mot hé théng khong nén lai duoc
su dung bdi mot hé théng khac.

Mic di nhdn manh nhiéu vao viéc tai st dung, viéc tai sir dung nay khong xay ra & cap do
dich vu. Tit ca microservice trong mot hé théng dich vu vi m6 chu yéu duoc diéu khién boi
mot tng dung chinh. Néu mudn, nhitng microservice ny c6 thé duoc sir dung lai boi cac ting
dung hién c6 hodc médi khac dé dat dugc nhiing loi ich tuong tu.

Khong kho dé hiéu s phan hoa nay dién ra nhu thé nao. SOA dugc thiét ké véi muc tiéu giai
quyét cac van dé rat phuec tap vé kién truc doanh nghiép, véi muc ti€u tao diéu kién cho kha
nang tai st dung & muc do cao.

Nguoc lai, kién trac microservice dugc chap nhan boi cac cong ty dang cd ging mé rong mot
thudc tinh web don 1¢ thanh quy mé web rong hon, cho phép phat trién lién tuc, lam cho nhom
k¥ thuat hoat dong hi€u qua hon va tranh bi khoa cong nghé.

La hé qua truc tiép ctia pham vi tdp trung va han ché hon, déng thoi nhdn manh vao su phat
trién gia ting tir hé thong truyén thong sang hé thdng microservice, microservice ngay cang
hap din cic doanh nghiép c6 dau tu co s ha tang dang ké. Phuong phap nay hira hen it ton
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kém hon va mang tinh thtr nghiém hon, tra tién khi ban chuyén dbi. Nguoc lai, SOA truyén
thdng thuong yéu cau cam két tai chinh va kién tric truéc nghiém tac hon nhiéu.

C6 thé noi, ca kién trac SOA va microservice déu 1a kién trac dich vu, boi vi ca hai déu xtr Iy
cac hé thong phén tan cia cac dich vu giao tiép qua mang. Tuy nhién, két qua thyuc té kha khac
biét, boi vi trong tdm ctia SOA 1a kha nang tai st dung va kham phd, trong d6 trong tdm cua
microservices 1a thay thé mot Gmg dung nguyén khéi duy nhét bang mot hé théng dé
dang quan 1y va phat trién dan dan.

5.4  BAITAP
1. Kién trac hudng dich vu (SOA) 1a gi? Néu céc dic trung cia kién trac hudng dich vu?
2. Kién trac RESTful 1a gi? Néu cac thao tac chinh trong kién trac RESTful?

3. Kién tric vi dich vu microservice 1a gi ? So sanh, phan tich diém giéng va khac gitra
SOA va Microservice.
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CHUONG 6
ONTOLOGY VA OWL

6.1 KHAI NIEM BAN THE (ONTOLOGY) VA TRI THUC

Mot ban thé (ontology) 1a moét loai biéu dién tri thirc m6 ta cac khai niém cua mot vai
linh vuc. Mot ban thé dic ta mot danh muc céc tir vung bao gém cac thuat nglr chinh va céc
mdi lién hé ngir nghia, va céc luat suy dién.

Trong thuat nglr chung, mat biéu dién 12 mot hé théng cac cum tir, mot ban thé can ap
dung cho cac thong tin dugc luu trit va thao tac, cho cac nd lyc tri thirc. Chéng han, ching ta
c6 mot ban thé cho cac khai niém bao mat, nd s& duge hinh thirc hoa cac thuat nglr nhu vai
tro, iy nhiém, xéac thuc, phan quyén v.v.. Mot ban thé nhu vay c6 thé duoc st dung dé so sanh
cac sach tiép can bao mat va co thé gitip chiing két hop véi nhau.

Mot ban thé 1a mot mé hinh tinh toan trong mét vai linh vye cta thé gidi thuc. NoO
thuong dugc biét dén nhu mot mang ngit nghia (semantic network), mot db thi ma cac nut 1a
cac khai niém hodc cac ddi tugng riéng biét va cac canh la mbi quan hé hodc Kkét hop gitra cac
khai niém. Mang ngit nghia nay dugc tdng cuong bdi cac thudc tinh, rang budc, chirc nang,
qui dinh (rules), chiing chi phdi cac tmg xir ctia cac khai niém.

Mot cach hinh thirc ban thé 1a mot hop dong vé muc khai niém duoc chia sé, né bao
gdm cac nén tang cho mo hinh héa tri thirc va hop 1y vé biéu didn mot vai 1y thuyét vé mot
linh vuc cu thé. Cac dinh nghia gén két v6i cac tén cua thuc thé trong mdt doan (cac 16p, cac
mbi quan h¢, cadc ham, va cac ddi tuong khac) cung véi van ban ma con nguodi cé thé doc
dugc. mo ta cac nghia cia tén, va cac tién dé hinh thirc ma rang budc thong dung va hinh thic
su dung cac tén nay.

D6i v6i timg hé thong thong tin trén internet, cac ban thé ¢ thé dugc sir dung dé té chirc
cac tir khoa va cac khai niém co so dit liéu bang viéc thiét 1ap mdi quan hé ngir nghia giita cac
tur khoa hodc gitra cac bang va truong dir lidu trong co so dit liéu. Cac quan hé ngt nghia cung
cap cho ngudi ding mot cai nhin tong thé vé khong gian thong tin trong linh vuc quan tam.

6.2 NGONNGU MO TA NGUON RDF

RDF (Resource Description Framework) 1 nén tang chuan cho viéc trao di dir liéu trén
Web. RDF c6 cic dic tinh lam cho viéc phdi hop (merging) dit liéu tré nén dé dang hon tham
chi dit liéu duoc mé ta dudi cac luge dd khac nhau. RDF cling hd tro viéc tién trién cac lugc
d6 theo thoi gian ma khong can phai thay d6i dir liéu. RDF mé rong cac cau truc lién két cua
Web dé sir dung URI cho céac tén cta cac quan hé giira cac ddi tuong va 2 dau lién két. Véi
mod hinh don gian nay, n6 cho phép cac dit liéu ¢ cdu tric va ban cau tric co thé duoc tron
1an v6i nhau dé chia sé cho cac ing dung khac nhau. Cac dang cau truc lién két bao gdom do
thi c6 hudng va duoc gan nhan véi cac canh biéu dién mdi quan hé giita hai tai nguyén va tai
nguyén dugc mo ta boi cac nit cia do thi.
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Mo ta RDF

Hinh 5.1 M6 hinh RDF

Céc ngdn ngit truy van RDF c6 thé dugc phan thanh ba nhom dua trén mo hinh dir liéu,
dac trung, lugc dd biéu dién dit liéu hodc cach thirc truy van. Céc ngon nglt nay coi RDF nhu
cac bo ba dir liu ma 1o di cac lwoc d6 hay tham chi 10 di cac thong tin vé ontology néu khong
duoc trinh bay trong RDF. Mot trong cac ngdn ngit RDF 1a RQL ¢6 hd trg truy van dir liéu va
luge do.

Mot tai liéu RDF 1a mot tap hop cac cau lénh (statements), moi cau 1énh duoc 1a mot bo
ba chil ngit (subject), va mot bd ngit (object). Cha ngit va vi ngir 1a mot tai nguyén (resource),
va bd ngit co thé 1a mot tai nguyén hodc mot tir (literal). Vi ngit duoc goi 1a mot tai san
(property). Thuat nglt RDF cho mdt vi ngit 1a rdf:Property. Mot cau 1énh dugc dic trung boi
cht ngit cta n6 va no lién quan dén bd ngir thong qua vi ngir cia no.

<?xml version='1.0’ encoding='UTF-8’7>
<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<rdf:Description rdf:about="http://www.wiley.com/SOC">
<dc:title >Service—Oriented Computing</dc:title >
<dc:creator >Munindar</dc:creator >
<dc:creator >Michael</dc:creator >
<dc:publisher >Wiley</dc:publisher>
</rdf:Description >
</rdf:RDF>

-

Hinh 5.2: Vi du vé mét tai liéu RDF
6.3 BAN THE HQC OWL

RDF (Resource Description Framework) 1 nén tang chuan cho viéc trao ddi dir liéu trén
Web. RDF c6 cic dic tinh lam cho viéc phdi hop (merging) dit liéu tré nén dé dang hon tham
chi dit liéu duoc mo ta dudi cac luge dd khac nhau. RDF cling hd tro viée tién trién cac lugc
d6 theo thoi gian ma khong can phai thay d6i dir liéu. RDF mé rong cac cau trac lién két cua
Web dé sir dung URI cho céc tén cta cac quan hé giira cac ddi tuong va 2 dau lién két. Véi
mod hinh don gian nay, n6 cho phép cac dit liéu ¢ cdu trac va ban cau tric co thé duoc tron
1an v6i nhau dé chia sé cho cac tmg dung khac nhau. Cac dang ciu truc lién két bao gdm do
thi c6 huéng va duoc gan nhan véi cac canh biéu dién mdi quan hé giita hai tai nguyén va tai
nguyén duogc mo ta boi cac nit cia do thi.
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6.3.1 Xac dinh 16p dua trén OWL

OWL (The Web Ontology Language) 1a mot ho ngdn ngit dung dé mé ta tri thirc hodc
cac ngdn ngir ban thé cho cac ban thé tic gia hodc co so tri thirc. Ngon ngir nay dugc dic
trung boi ngit nghia hinh thirc. OWL 1d mot ngdn ngir danh dau ding dé xuat ban va chia sé
dit lidu trén Internet thong qua nhimg ban thé OWL 1a phan mé rong vé tir vung ctia RDF mot
du an duoc hd trg boi W3C. OWL dugc xem nhu 1a mot ky thuat trong yéu dé cai dit cho
Semantic Web trong tuong lai.

OWL cung cip cac kha ning mo ta 16p va thudc tinh theo dang 16 gic mé ta véi cac phan
tir trong cac biéu thic sir dung cic phép toan Boolean AND, OR, NOT va cac thudc tinh rang
budc. Dang dédc bi¢t cuia rang budc bao gém su ton tai cta cac thudc tinh. Chéng ban, nguoi
cha c6 thé duge xac dinh 1a nguoi truong thanh va co it nhét mot con.

rdfs:Class Xe { rdfs:Datatype
@'_-.'_-.'_-.‘-ﬂ'_—. '_-.‘-1-.:.:'_—.}_,"

4 4>
rdfs:subClassOf
——

owl:equivalentClass

)

owl:Class owl:DataRange
owl:disjointWith rdf-domain
rdf:Property
rdf:range rdf:range
owl:equivalentProperty X
owl:inverseCf ) owl :Funcﬁa\
owl:Object owl:Datatype Property
Property Property
rdfs:subPropertyCf raf :subPropertyCf

owl:equivalentProperty

owl:Inverse
Functional owl:Transitive
Property
owl:Symmetric Eroeety
Property

Hinh 5.3: M6 hinh cdc doi twong va cic quan hé ciia OWL

Céc 16p tuong tmg véi cac tip cac ddi twong. Cac loai ddi twong duoc phan biét tir cac
loai dit liéu. Mot bién thé hién ctia mot 16p ddi tuong khong thé 1a bién thé hién cua kiéu dir
liéu. OWL c6 mot 16p co6 tén 1a owl:Class dugc dinh nghia 1a 16p con cua rdfs:Class. TAt ca
cac 1op dbi tugng OWL 1a thanh vién cua owl:Class. OWL cung cép nhiéu loai dit liéu, bao
gdm ca nhitng loai dit liéu dugc dic ta dwa trén RDF, cac phan tir caa lugt d6 RDF va kiéu liét
ké dua trén ddi tugng. Hinh 5.4 1a mét vi du:
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<owl:Class rdf:ID="Reptile">
<rdfs:subClassOf rdf:resource="#2nimal"/>
<rdfs:subClassOf rdf:resource="#0xygenUser"/>
</owl:Class>

Hinh 5.4: Vi du vé mét tai ligu OWL don giin

Lop owl:Thing 14 dinh (top) ciia 16p phan cip. OWL ciing gdm 16p owl:NoThing ma
khong c6 cac bién thé hién. Do d6 no 1a 16p con ctia moi 16p. Mot cach hinh thie, owl: Thing
va owl:NoThing b trg cho nhau. Chung ta c¢6 thé khai bao cac thanh vién cta moé ta 16p boi
viéc sir dung tén 16p nhu tén cic phan tir; ddy la truong hop dic biét ciia qui udc ci phap
RDF/XML ma rdf:type duoc st dung nhu tén phan tu:

<Reptile rdf:ID="BobsLizard"/>
<owl:Thing rdf:ID="BobslLizardCage"/>

6.3.2 Xac dinh cac tinh chit dya trén OWL

Céc tinh chét lién quan dén cac cap cd nhan. Thugc tinh dbi tuong, bién thé hién cua
owl:ObjectProperty cic bién thé hién lién quan dén hai 16p. Thudc tinh kiéu dit li¢u, bién thé
hién cta owl:DatatypeProperty, lién quan dén mot bién thé hién ciia mot 16p véi mot bién thé
hién ctia mét kiéu dir liéu. Nguoc lai, trong RDF ta c6 thé khai bao owl:ObjectProperty hoac
owl:DatatypeProperty.

<owl:ObjectProperty rdf:ID="livesIn">
<rdfs:domain rdf:resource=’#2animal’/>
<rdfs:range rdf:resource=’'#Locale’/>
<rdfs:subPropertyOf rdf:resource=’#hasHabitat’/>
<owl:inverseOf rdf:resource=’#hasDenizen’/>
<owl:equivalentProperty rdf:resource=’#hasHome’/>
</owl:ObjectProperty >

Hinh 5.5: Vi du vé mét tai liéu owl véi khai bdo owl:ObjectProperty

Vung (domain) va khoang (range) 1a cac rang budc toan cuc do chung ap dung dén mot
tinh chat doc 14p ctia 16p véi nhitng bién thé hién ma tich chit d6 dwoc ap dung. Ving ctia mot
tinh chat phai 12 bién thé hién ctia owl:Class va owl:Thing trir khi dugc mo ta chi tiét. Khoang
clia mot tinh chat ddi tuong la bién thé hién cta owl:Class va owl:Thing trir khi dugc mo ta
chi tiét. Tuy nhién, khoang cia mgt tinh chét kiéu dir liéu 1a owl:DataRange, d6 1a 16p con cua
rdfs:DataType.

OWL cho phép nhiéu diéu kién (assertions) vé ving va khoang ciia thudc tinh. Nhiing
diéu kién nay duoc thong dich giao nhau (interpreter conjunctively). No6i cach khac, nhiing
thir trong ving 12 mot thudc tinh néu chiing 1a phép giao ciia tit ca cac ving; khoang ciing co
tinh chat twong ty nhu ving,

Phan tir rdf:Property tham chiéu téi mot tén thudc tinh nhu 1a mot URL Nhu da giai
thich & trén, bién thé hién ctia mot thudc tinh 1a cac cap cac ca thé (individuals): ca thé thu
nhat 1a mot ddi tuong va ca thé thir hai 12 mot gia tri dir liéu. Mot phﬁn tu rdf:Property c6 thé
bao gdém:
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= Khéng hodc hon rdfs:subPropertyOf phan tir, mdi phan tir c6 mot tén. Mdi cip ca thé 1a
bién thé hién cua thudc tinh dugc dit tén trong phan tir chinh rdf:Property phai 1a mot
bién thé hién cua thudc tinh dwoc dat tén trong mdi rdfs:subPropertyOf phan tir. Mot
owl:ObjectProperty khong thé 1a thudc tinh con ciia owl:DatatypeProperty va nguoc lai.

= Khong hodc hon rdfs:domain phan tir. Thanh phan dau tién cia mdi bién thé hién ma
thudc tinh ap dung phai trong ving trang thai. Nhiéu phan tir viing do d6 thong dich giao
nhau.

= Khong hodc hon rdfs:range phan tir. Thanh phan thtr 2 ciia mdi bién thé hién ma thudc
tinh 4p dung phai trong viing trang thai. Nhiéu phéan tir ving do d6 thong dich giao nhau.

= Khong hodc hon owl:equivalentProperty, x4c nhan tinh twong duong cua 2 thudc tinh.
Day la thudc tinh con cua rdfs:subPropertyOf. Do d6, né phéi thoa man rang budc da
dugc dé cap O trén vé viéc khong lién quan giita owl:ObjectProperty véi
owl:DatatypeProperty.

=  Khong hodc hon owl:inverseOf phﬁn tor voi tén thudc tinh duge ddo nguogc. TAt ca cac
thudc tinh phai c6 owl:Class nhu vung cua chiing. Cha y 1a owl:inverseOf chi 4p dung
cho owl:ObjectProperty.

6.3.3 Ba mo hinh véi OWL

OWL dugc xem nhu 1a mot k¥ thuat trong yéu dé cai dat cho Semantic Web trong tuong
lai. OWL duogc thiét ké dic biét dé cung cép mot cach thic thong dung trong viée xtr 1y nodi
dung thong tin cia Web. Ngon ngir ndy duoc s& cho phép cac hé théng may tinh ¢ thé hiéu
duogc ngit nghia thong tin do tai liéu OWL duoc viét boi XML. Hién nay c¢6 ba md hinh ngdn
nglt OWL: OWL Lite, OWL DL (description logic), va OWL Full. Cac 16p ngdén ngit ndy tang
d6 phirc tir don gian dén phirc tap.

= OWL Lite: hd tro cho biéu dién dang thong tin can sy phan 16p theo thir bac va cac rang
budc don gian. Pidu nay cho phép cung cip cac cong cu hd trg OWL Lite d& dang hon
so v&i cac phién ban OWL khac ban khéc.

= OWL DL (OWL Description Logic): hd trg cho viéc duy tri tinh tinh toan toan ven va
tinh quyét dinh OWL DL bao gdm tit ca cic ciu triic ctia ngdn ngit OWL, vi du: Trong
khi mot 16p ¢6 thé 12 mot 16p con cua rat nhiéu 16p, mot 16p khong thé 1a mot thé hién
cta mot 16p khac. OWL DL ciing phu hop tuong ung vai logic mo ta.

*  OWL Full khéng can dam béo sy tinh toan cua cac biéu thie. Vi du, trong OWL Full,
mot 16p co thé duoc xem xét déng thoi nhu 1a mét tap cua cac ca thé va nhu 12 mot ca
thé trong chinh ban than n6. OWL Full cho phép mét ban thé ting cuong y nghid ciia
cac tr vung dugc dinh nghia trudc (RDF hoac OWL). OWL Full 1a 16p ngdn nglr phirc
tap OWL phirc tap nhit trong 3 16p ngén ngit.

Ngon ngir OWL Lite gidi han céc gié tri trong tap 1a 0 hodc 1. Dbi véi tap nho nhat, dic
ta rong (nothing) twong duong véi dic ta 0, vi vay chi can thiét dé dit ta tham gia bat budc.
Déi voi tap 16n nhét, dic ta réng tuong dwong véi khong gioi han (unbounded). Néu tap 16n
nhét 14 1 nghia 1a d6 1a mot gia tri két hop 16n nhét. Nhin chung, giéi han tap 16n nhat 1a 0 thi
khong nén st dung vi né cim viéc tham du.
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6.3.4 Vidu

Ta xem xét vi du don gian vé sinh vién dang ki hoc va cic mon hoc duge quan 1y béi cac
khoa. Khoa khoa hoc may tinh 1a mot khoa. Mdi sinh vién phai hoc it nhat mot mon, va mot
sinh vién chinh qui (full time) phai hoc tir 3 dén 5 mén. Pé biéu dién tinh hubng nay trong
OWL.

<owl:Class rdf:ID="student"/>
<owl:Class rdf:ID="Course"/>
<owl:Class rdf:ID="Department"/>

<Department rdf:ID='cs’/>

<owl:0ObjectProperty rdf:ID='takes’>
<rdfs:domain rdf:resource='#3tudent’/>
<rdfs:range rdf:resource='#Course’/>
</owl:ObjectProperty>

<owl:InverseFunctionalProperty rdf:ID='cffexrs’>
<rdfs:domain rdf:resource='#Department’/>
<rdfs:range rdf:resource='#Course’/>
</owl:InverseFunctionalProperty>

<owl:0ObjectProperty rdf:ID='cfferedBy’'>

<inverseOf rdf:resource='#cffers’/>
<!— implies that offeredBy is a FunctionalProperiy —>
</owl:ObjectProperty >

Hinh 5.6 Tai lieu OWL mo ta quan ly hoc tdp cua sinh vién

Hinh 5.6 ¢ trén da mo ta tat cd cac rang budc ngoai trir mgt sinh vién phdi hoc it nhat
mot mon. Tai ligu OWL dudi day bo sung rang bude do.
<owl:Restriction >
<owl:onProperty rdf:resource=’'#takes’/>
<owl:minCardinality
rdf:datatype='axsd; #nonNegativelInteger'>
1
</owl:minCardinality >
</owl:Restriction >

Tuy nhién, khai bdo mdt 16p ndc danh méi cua cac sinh vién hoc it nhét mot mon. Khi
biét domain cua takes 1a Student, ta c6 thé tham chiéu 16p nic danh & trén 1a 16p con cua
Student. Tuy nhién, diéu d6 ciing chwa néi nén mét sinh vién phai hoc it nhat mot mon. Dé
thuc hién yéu cau nay, ta phai bd sung sinh vién 1a mét 16p con cia 16p nic danh & trén. Mot
trong nhiing tién dé cia OWL dugc sir dung;
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<owl:Class rdf:about="#3tudent">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource=’'#takes’/>
<owl:minCardinality
rdf:datatype='sxsd;#nonlNegativelnteger’'>
1
</owl:minCardinality >
</owl:Restriction >
<rdfs:subClassOf>
</owl:Class>

Hinh 5.7: Sinh vién la mgt I6p con ciia I6p ndc danh

Nhu di ban & trén, ta ¢ thé trinh bay dinh nghia cac sinh vién full-time theo biéu thirc
phuec tap sau day:

<owl:Class rdf:ID="FullTimeStudent”
<owl:intersectionOf rdf:parseType='Collection’>
<rdfs:Class rdf:about=’#student’/>
<owl:Restriction >
<owl:onProperty rdf:resource='#takes’/>
<owl:minCardinality
rdf:datatype='axsd;#nonNegativelnteger’'>
3
</owl:minCardinality >
<owl:maxCardinality
rdf:datatype='&xsd;#nonNegativeInteger’'>
5
</owl:maxCardinality >
</owl:Restriction >
</owl:intersectionOf >
</owl:Class>

Hinh 5.8: Lop Fulltime Student
Ta thém 16p vé cic mon hoc duge cung cap bai khoa Khoa hoc may tinh (CS)

<owl:Class rdf:ID="C3Couzrse">
<owl:intersectionOf rdf:parseType='Collection’>
<rdfs:Class rdf:about='#Course’/>
<owl:Restriction >
<owl:onProperty rdf:resource='#cfferedsy’'/>
<owl:hasValue rdf:resource=’2Ccs’/>
</owl:Restriction >
</owl:intersectionOf >
</owl:Class>

Hinh 5.9: Lop Fulltime Student

Céc sinh vién full-time nganh khoa hoc may tinh c6 thé duoc dinh nghia 14 cac sinh vién
chi hoc cac mon cua khoa Khoa hoc May tinh.
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<owl:Class rdf:ID="CcsFul.Timestudent">
<owl:intersectionOf rdf:parseType='Collection’>
<rdfs:Class rdf:about='#FullTimeStudent’'/>
<owl:Restriction>
<owl:onProperty rdf:resource='#takes’/>
<owl:allValuesFrom rdf:resource='#C3Course’/>
</owl:Restriction >
</owl:intersectionOf >
</owl:Class>

Hinh 5.10: Lép CSFulltimeStudent

64 CONG CUPROTEGE CHO XAY DUNG OWL

Protégé 1a cong cu soan thao (editor) ban thé mi ngudn md va 1a mot hé thdng thu nhan
tri thirc dugc phat trién boi trudng dai hoc Stanford. Protégé cung cap mot giao dién dd hoa
cho nguodi ding dé dinh nghia cac ban thé. Protégé tich hop cac bd phan loai suy dan
(deductive classifiers) dé kiém nghiém tinh nhit quan cta cac mé hinh va suy din thong tin
moi dya trén viéc phan tich trén ban thé. Hinh 5.11 duéi day la minh hoa vé giao dién cua
cong cu Protégé.

Fie Edt Project OWL Code Window Tools Help

Nel B0 md ¢% DEE 35 5 BE 4 % qprotégé

[ © omLCiasses | B Properties | = Forms | 4 Individuals | @ Metadata |
L
For Project: @ travel For Class: © FamilyDestination  (instance of owl.Class)
a @ —_ —
Asserted Hierarchy w u) & /3 /@ || Name l SameAs @aﬂﬁm I :]AINIO(«[IUI\S _3 ﬁg Q &
owtThing [FamityDestination |@ Property Value | Lang
v ) Accommodation = rdfs:comment A destination with ot e,
@ BedAndBrealfast rdfs:comment L
© BudgetAccommodation A destination with at least one accommodation and at
® campground least 2 activities.
» @ Hotel
) AccommodationRating
> :’C""""V (Asserted |ferred | Wropertics W mm & @
ontact y
v hasAccommodation tipte Accommodst
v Destination Asserted Conditions @ @ ﬁ Q (m) ccom MOy e ‘
© BackpackersDestinati NECESSARY & SUFFICIENT o1
ackpackersDestination NECESSARY & SUFFICIEN
@ Beach © Destination v (mhasActivity (inultple Activity
os B estinet £ hasAccommodation 2 1 0?2
udgetHoteDestination € hasActivity 2 2 (] hasPart  (muitiple Destination
15 FamilyDestination NECESSARY
©) QuietDestination
©) RetreeDestination < 2 [ T»
» @ Ruraltrea
v @ UibanArea @D pisjoints & @ ‘3 2
» Ocity ) RetireeDestination
@ Town
[“] 8 | & % ® Logic View () Properfies View

Hinh 5.11: Giao dién cong cu Protégé

Protégé OWL 1a mot plug-in cia nén tang phat trién Protégé cho ban thé (Protégé
ontology development platform). Protégé OWL cho phép ngudi sir dung soan thao cac ban thé
bang ngdn ngit OWL va dé sir dung cic b 16 gic mo ta dé duy tri tinh nhit quan trong cac ban
thé cua chung. Protégé OWL duogc phat trién bang Java, va né chay trén nhiéu loai nén tang
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khac nhau, va no c6 cong dong dong dao nguoi ding va tré thanh b soan thao chudn cho
OWL. Hinh 5.12 minh hoa tién ich phan loai cua Protégé OWL cua ung dung Travel [3].

Fie Edit Project OAL Code Window Tools Help

NeE B0 ma 9 PO 0 F BE a9 $ <€pmtége‘
[ © omlcClasses | MM Properties | = Forms | 4 Incividuals | €@ Metadata
RELATIONSHIP < - a: UBCLASS RELA] Qbﬂa LASS EDITOR PR T
For Project: @ travel For Project @ travel For Class: Capital  (instance of owl.Class)
T : : =
Asserted Hierarchy @ to & U3 e In_h'-n-*d Hierarchy » 5 Q Name = SameAs l DifferentFrom ]
- =  Destination - — I
& Contact 1 | » © BackpackersDestination Caphal v
v @ Destination ) Beach
. P . rdfs:comment p
) BackpackersDestination ) BudgetHotelDestination
@ Beach ) FamilyDestination
© BudgetHoteDestination — | v © cuietDestination
() FamilyDestination v O RetireeDestination
) QuietDestination ® coptal ) o N
£) RetireeDestination [ | » ®Rualaea Asseited | Inferred
p» ) Ruralérea i D) - P & ®
v & Wbenh : ¥ @ UbanArea Asserted Conditions - U e
O WibanArea ;
- UIhanArE M A ‘ NECESSARY & SUFFICIEN
v @city Captal ‘ NECESSARY
! Capital D Town - @ Cry [e] [«
® Town v [«]] [ ] “T»|
- v @ | & B ® Logic View () Properties View
|
AY
Class B Changed superclasses
) Campyround Moved from Accormmodation 10 Budget Accommodation
Capital Added RetrecDestination
) NationalPark Added BackpackersDestination
() RetireeDestination Moved from Destination 1o QuigtDestination
;3 @ safaii Inconsistent

| [c%o) classitication Resuts |
Hinh 5.12: Ti¢n ich phén loai ciia cong cu Protégé [3]

Protégé OWL cung cip céc tinh ning sau diy lam cho né tr¢ thanh rat c6 ich cho viéc
xdy dung cac ban thé bang OWL va cac tmg dung thong minh ma st dung cac ban thé nay:

= Giao dién dd hoa cho nguoi dung (GUI) va API: Protégé OWL duoc xdy dung dia trén
mo hinh nén tang tri thire Protégé va str dung Protégé GUI dé soan théo cac 16p, thudc
tinh va cac bién thé hién. N6 cung cép cac thu vién API cho phép ngudi dung tich hop
Protégé OWL vao tng dung cua ho. Hinh 5.13 minh hoa giao dién plug-ins cia Protégé
OWL cua ung dung Travel [3].

= B0 soan thiao d6 hoa cho cic biéu thic OWL 16 gic: Protégé OWL cung cap bd soan
thao biéu thirc d& sir dung cho phép nguoi dung thao tac trén cac biéu thirc mot cach dé
dang bang chudt va ban phim. N6 ciing sir dung giao dién d6 hoa huéng ddi twong dé
dinh nghia cac 16p. Bo soan thao nay ciing hd tro cac thao tac kéo tha va copy/paste.
Hinh 5.14 minh hoa giao di¢n ctia b6 soan thao Protégé OWL.

= H) tro thyuc hién cac thao tac phuc tap: vé6i tinh niang hd trg wizard cho cic mau ban thé
cong nghé nhu tao cac nhom 16p, tao tdp hop cac 16p khong giao nhau, tao ra ma tran
thudc tinh cho nhiéu gia tri thuc tinh, va tao cac gia tri phan hoach.

= Truc tiép truy cdp dén cac bd suy dién: Protégé OWL cung cap kha ning tuy cap dén
cac bd phan loai hi¢u ndng cao nhu Racer. Giao di¢n nguoi dung hd tro 3 loai suy dién:
(1) kiém tra tinh nhat quan; (2): phan loai; va (3): phan loai cac bién thé hién. Do
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Protégé OWL xay dung cac hé thdng Protégé, nén cac dic trung hitu ich sau ciing co

san:

Tu dong sinh ra form: Protégé OWL c6 thé ty dong sinh ra mot giao dién ngudi ding dé

yéu cau dit liéu tir cac 16p dinh nghia. Dic tinh nay rit c6 ich dé thu thap tri thic.

Hb tro da nguoi ding: Protégé OWL cung cap kha ning da ngudi dung cho diém vao

ctia ddng bo tri thuc.

Hb tro nhiéu dinh dang luu trit: Protégé OWL c6 thé md rong phan back end cho phép

luu trir nhiéu céac dang file c6 dinh dang khéac nhau nhu: Clips, XML, RDF, va OWL.

Fle ER Piojet OML Code Window Tools Help
NeE B3 wd ¢% BEE 5 B BE <» § qprotégé
 OWLClasses | Ml Properties | = Forms | 4 incividuals | @ Metadata |\, OvLViz |

DR EERE ERNNEEE

Asserted Model || Inferred Model |

CLASS BROWSER (Famntand ) 1=
For Project @ travel /"'"’; ) 4
— - T
Asserted Hierarchy { RmalAieaf—”‘-;/rﬂalloualFam ,\:'
// = S
/ - .
is-3” - 7
(ut .5@ lea ( Tomn )
/"/ T q\’\hm_ ‘: -
i ——————__ T~ N\ sl TN
@gelﬂﬂelbeﬂlntﬂon_ | City /r‘\:—-—-—t Capital Er
e — L ~——|%
/ Pran.
“ s
. Destination 511——-—‘——- _Beach )
= _T:K :;\il»_ —
~ e .
e @imcﬂinaﬁf}l)
:\,_/_ -
-3 <Quletbesﬁnnloc‘
P — 4‘/s||;nn \
( BackpackersDestination i N
<oty p— [
. ST N ) — B
‘\5omz>mmndahorik‘a?2!/ p 's' NECESSARY & SUFFICIENT
R - N | @ Destination
—'._/Comacl ) ‘_ﬂ)/_,// €) IhasA lation BudgetA lation =
N - _—|E) InasActivity (Sports L Adventure)
\—i._ A i Slh NECESSARY
4

Hinh 5.13: Giao dién plug-ins ciia Protégé OWL vdi irng dung Travel [3]
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6.5

Fle Edt Project OWL Code Window Tools Help

Nl tB0 my ¥% HEE > B BE a» Q&m@

[ @ OWiClasses | MM Properties | = Forms | 4 hdividusls | @ Metadsta |

For Project: @ travel-rdf " For Class: @ BackpackersDestination  (instance of rdfs.Class)
Asserted Hierarchy w r:() 5 8 Jﬁ] | Name | SameAs I DifferentFrom ] [J Annotations 3 [1?? g I&
owl:Thing |Bacl;pacl;e{sDesﬂnalon Q Property Value Lang
» @ Accommodation =3 rdfsicommenrt A destination that prov.,
) AccommodationRating rdfs:comment L
> @ Activity

A destination that provides budget accommodation
@ contact and offers sport or adventure activities

v @ Destination
) BackpackersDestination

® Beach
© BudgetHoteDestination
o Fa‘IvaDcs-ﬁnz*Ion rdfs:subClassOf Q g Properties i e % =,
e Ou'etDestlnx‘ahoT\ @ Destination Property Cardinaity | Type I
© RetireeDestination | hasAccommodation Mutple @ Accommodation
v @ Rualdrea m) hasActiviy Multiple © Activity
® Faimiand m) hasPort Multiple @ Destination
© Nationalark
v O UrbanArea
v ®cty
@ capital
® Town

t 8o | & B

Hinh 5.14: B¢ soan thdo cua Protégé OWL [3]
Hién nay Protégé OWL c6 phién ban:
Phién ban chay trén Web: cho phép ngudi sir dung c6 thé thuc hién viéc bién tap, xay
dung ban thé truc tuyén tai dia chi: http:/protege.stanford.edu/products.php#web-
protege . Ngoai ra. Nguodi ding co thé tai bd cai vé tr dia chi
https://github.com/protegeproject/webprotege/releases
Phién ban chay trén Desktop: cho phép ngudi st dung ¢ thé thuc hién viéc bién tap,
xdy dung ban trén may tinh cd nhan. Bo cai co thé duoc tai tu:
http://protege.stanford.edu/products.php#desktop-protege

BAI TAP
Phat biéu nio sau ddy vé cac tai liéu Web ngit nghia 1a KHONG ding:

A. Ching c6 thé tham chiéu dén cac thuat ngit (term) ma khong can dén ban thé
(ontology);

Ching duoc viét bing XML;
Chung duoc viét bing RDF;

O 0w

Chung c6 thé tham chiéu dén nhiéu ban thé;
E. Chung c6 thé dinh nghia cac ban thé méi.

Hay giai thich vé su lya chon ctia ban
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2. Lua chon nao duéi didy mé ta tot nhat vé sy khac nhau giita thudc tinh rdf:ID va
rdf:about

A. Chung tuong duong nhau;

B. rdf:ID dugc st dung khi dinh nghia mdt dbi tugng, con rdf:about dugc sir dung khi
tham chiéu dén mot d6i tuong;

C. rdf:ID dugc str dung cho mo ta tai nguyén con rdf:about dugc st dung cho vi ngt
(predicates);

D. rdf:ID c6 thé c6 gia tri con gia tri cia rdf:about phai 1a URN

E. rdf:ID khéng hd tro s dung namespaces nhung rdf:about c6 hd tro st dung
namespaces

3. Tai liéu RDF nao dudi ddy twong umg voi cdu trong tiéng Anh “Anything that is a
student is a person?”

A.

<!—— rdfs is the URI for the RDF Schema namespace —>
<rdf:Description rdf:ID="student">
<rdf:type
resource="&rdfs;#Class"/>
<rdfs:subClassOf rdf:resource="#person"/>
</rdf:Description >

B.

<rdf:Description >
<student >
<rdfs:subClassOf rdf:resource="#person"/>
</student >
</rdf:Description >

C.

<rdf:Description rdf:about="student">
<rdfs:isA rdf:resource="#person"/>
</rdf:Description >

D.

<rdf:Class rdf:ID="student">
<rdfs:subClassOf rdf:resource="#person"/>
</rdf:Description >

F. Khong c6 mod td nao ¢ trén va ban tu viét moé td RDF cho cau do.
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OWL c6 thé sir dung cho:

Tao ra cac ban thé

Mb6 ta cac dich vu Web

M0 ta céc tng dung

Dinh nghia céc kiéu luoc do XML

Tao ra cac thong di¢p multicast SOAP

Gia sir dinh nghia mot thudc tinh parentOf lién quan dén cac dong vat va mot 16p
Parent (bé, me) va giéi han parentOf co ) lugng nho nhat 1a 1. Hay viét mot mo ta
OWL cho grandparent (6ng, ba).

Hay tao mot tai lidu OWL dé mé ta tinh hudng sau day cho mot truong dai hoc. Gia sir
cac 16p student, course, va department véi cac thudc tinh takes va offeredBy. Ban co
thé dinh nghia cac 16p va thudc tinh phu néu ban mudn. St dung cac cu phap RDF-
XML:

Dinh nghia mét danh sach trich ngang cac mén hoc ma dugc cung cip (offered) boi
hai hay nhiéu hon hai department;

Mot sinh vién thudc vé chinh xac mot department;

Dinh nghia mét sinh vién khong may mén ma hoc mén hoc dang dugc hoc boi nhiéu
hon 100 sinh vién khac.
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CHUONG7
DICH VU WEB NGU NGHIA VA OWL-S

Su hdi tu cua web ngilt nghia véi dién todn hudng dich vy da hinh thanh cong nghé dich
vu web ngit nghia (Semantic Web Services- SWS). Nham giai quyét nhitng thir thach chinh
cua dich vu web nhu tu dong, trao ddi trong subt, két hop ¥ nghia dugc thuc thi boi cac tac tir
phan mém thong minh.

7.1 BIEU DIEN NGU NGHIA CUA DICH VU WEB

Mdi nén tang biéu dién dich vu ngit nghia c6 thé duoc dic trung béi: (a) loai dich vu
ngit nghia dugc mo ta, (b) biéu dién bing ngdn ngit gi, (c) cho phép loai suy dién gi tir biéu
dién tom tat dich vu. Hon nita, ta can phan biét gitra mot phﬁn tom tat dich vu web (abstract
Web Service), cai ma biéu dién cac thuc thé tinh toan cua dich vu , va dich vu chi tiét
(concrete service) nhu 1a mot trong nhitng bién thé hién cung cip nhiing gia tri thuc su cho
ngudi ding. Trong ngit canh nay, biéu dién tom tit dich vu duoc xem nhu day du nhung
khong nhat thiét phai luon ding: co thé nhiing bién thé hién dich vu chi tiét ma cdac mo hinh
biéu din cta tom tit dich vu co thé khong dugc phan phat boi nha cung cap. Viée biéu dién
ngit nghia cho dich vu Web c¢6 nhing thanh phan sau:

4 Dich vu ngir nghia co chirc nang hodc khong co chirc nang (functional and non-functional
service semantics): Nhin chung, chirc nang cua mét dich vu c6 thé duge mo ta 1a nd 1am
gi va no lam nhu thé nao. Ca hai linh vuc cta ngit nghia c¢6 chirc ning dwoc quéan 1y boi
mot hd so dich vu (service profile) va mo hinh tién trinh dich vu. Hd so dich vu mo ta
chir ky cua dich vu bao gém cac tham sb dau vao (I) va ddu ra (O), va nguyén nhan
(preconditions-P) va két qua (effects-E) né dugc hod trg dé thyc thi dich vu voi mot trang
thai cho trude, va mot vai thong tin nhu tén dich vy, cac linh vuc nghiép vu va nha cung
cap. Mb hinh tién trinh cua dich vu don nguyén (atomic) va hop nhét (composite) mo ta
dich vu thuc hién nhu thé nao véi dit liéu va ludng diéu khién dya trén mot tap ludng
cong viéc hoac dang diéu khién nhu tun ty, phéan chia + hop (split+join), lya chon v.v..

Diém khac nhau giira hd so ngit nghia va mo hinh tién trinh ngit nghia la cac nén tang
biéu dién céu tric dich vu web, trong khi sy khac nhau trong cach dit tén va biéu dién
hinh thirc timng phan cua dich vu ngir nghia. Bao gdm sy khac nhau giita biéu dién dich
vu khong trang thai (stateless I0) va co trang théi (state-base) khi mé ta tip cac bién thé
hién mad dich vu chi tiét cung cdp cac gia tri cho ngudi dung. Ngir nghia cta dich vu
khong chirc ning thuong dugc mé ta nhu mot md hinh chéat luong dich vu (QoS) bao
gdm cac rang budc, mo hinh chi phi (cost model) vdi cac luat gia ca, tir chdi, co sin, va
cac chinh sach riéng biét (privacy).

5 Biéu dién cé cdu tric cia ngit nghia cua dich vu: Mot biéu dién ¢6 cAu truc nglr nghia cia
dich vu duoc cung cdp bai cac ban thé va ngon ngit cua dich vu nhw OWL-S (OWL
service) va WSML (Web Service Markup Language) véi 16 gic hinh thic. C& OWL-S
va WSML c6 thé cung cdp cac biéu dién hinh thiic v6i cac chuan dya trén ludng cong
viéc ctia md hinh tién trinh dich vy. Thay vi d6, biéu dién tém tat dich vu duoc sinh ra
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(grounded) trong WSDL, mé hinh tién trinh c6 thé dwoc anh xa dén BPEL véi ngit
nghia hinh thirc xac dinh

6 Biéu dién don (monolithic) ngir nghia cua dich vu: Pac ta hinh thirc nglt nghia cia dich vy
bat kha thi d6i v6i bat ky dinh dang biéu dién nao. Chang han, boi tp xac dinh ciia cac
tién dé khai niém va vai tro trong mot 16 gic thich hop. Do kha ning ciia dich vu duoc
mo ta béi mot khai nhiém dich vu don, biéu dién nglr nghia cua dich vu nay dugc goi
don va cho phép xac dinh quan hé ngir nghia giita biéu dién dich vu day da véi 16 gic
hinh thitc dua trén phép thoa (satisfaction), hop nhdt (subsumption), va ké thira
(entailment). Tuy nhién né khong cung cép thém thong tin vé viéc thue té dich vu thue
hién nhu thé ndo trong mé hinh tién trinh hay biéu dién cta ngit nghia khong chirc ning.

7 Ngit nghia cua dir liéu: cac tham s6 cta ho so dich vu cua ngtr nghia phu thudc linh vuc
(domain-dependent semantics) dugc mo ta trong cac khai ni€ém va vai tro tr linh vye,
nhiém vu hodc cac ban thé ung dung. Nhitng ban thé nay duoc dinh nghia trong céc
ngdn ngir ngir nghia web nhy OWL, WSML hay SMRL. Néu cac ban thé khac nhau
duoc str dung, cac tac tir duoc gia dinh tu dong giai quyét van dé khong ddng nhat cho
cac phuong tién trao ddi trong sudt (interoperation) t6t hon kham pha dich vu web va
hop nhit. Cac qua trinh so khép trong ban thé thudng duoc gidi han trong cac ban thé
dugc mo ta trong cung mdt ngdn ngir.

8 Suy dién vé biéu dién ngir nghia cia dinh vu: y tuéng co ban cta biéu dién dich vy web la
cho phép cac tac tir hiéu rd hon vé ngit nghia chirc ning va khong chie ning thong qua
cac suy dién 16 gic. V&i muc dich d6 thi suy dién 16 gics dugc di kém véi nén tang biéu
dién ngir nghia cia dich vu. Hon nita céac biéu thuc khai niém duoc st dung dé mo ta
ngit nghia dit lidu voi cac tham sé dau vao va dau ra duoc gia dinh dé xay dung tir cac
khai niém co ban va cac vai tro tr itng dung hinh thirc hodc cac ban thé linh vuc ma
ngudi yéu cau va cung cip thudng tham khao dén.

7.2 BIEU DIEN NGU NGHIiA CUA DICH VU WEB

OWL-S 12 ban thé muc cao (upper ontology) dugc sir dung dé mé ta ngit nghia cua cac
dich vu dwa trén tiéu chuan W3C, ban thé OWL duoc tiép nbi tir WSDL. OWL-S c6 gbc gac
tir ban thé dich vu DAML (DARPA Agent Markup Language) goi 1a DAML-S ra doi tir nim
2001, va tr¢ thanh bo phan cia W3C nam 2005. OWL-S duoc xay dung trén nén OWL va nd
t6 chirc biéu dién dich vu bang 3 ban thé 13: hd so (profile), mé hinh tién trinh (process model)
va nén tang (grounding). Chi tiét vé cac ban thé nay s& dugc trinh bay trong muc ké tiép (6.3).

7.3  CAC KHOI XAY DUNG OWL-S
7.3.1 Bin thé OWL-S profile

Ban thé OWL-S profile dugc str dung dé moé ta dich vy lam gi va didu dé co y nghia nhu
thé nao cho muc dich khai pha dich vu. Ban thé OWL-S profile bao gdm chir ky va cac tham
s6 chire ning cua né nhu hasInput, hasOutput, precondition va effect (IOPEs), hodc cac tham
sO phi chirc niang nhu serviceName, serviceQuality, qualityRating, textDescription va siéu di
lidu (meta-data) vé nha cung cdp dich vu va nhiing yéu cau dich vu. Chu ¥ rang, khac véi
phién ban OWL-S 1.0, trong phién ban OWL-S 1.1 thi cdc tham sb IOPE dugc dinh nghia
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trong md hinh tién trinh (process model) v6i cic tham khao duy nhat cho cac dinh nghia nay
tir profile. Piéu nay dugc minh hoa trong hinh 6.1.

%

4

H

. '§§
£

L LY ...Q..
...... " DatatypeProperty ..“'&' .)v
nnnl~ SubClasy/Property ....)-

Hinh 6.1: Ciu triic bin thé OWL-S profile [2]

DPAu vao va dau ra lién quan dén cac kénh di liéu ma céc luéng dir liéu dugc su dung boi
cac tién trinh. Preconditions (nguyén nhan) mé ta trang thai ctia thé giéi thuc ma can thiét cho
tac ttr khi thao tac voi dich vu. Effects (két qua) mo ta trang thai két qua sau khi tac tir thao tac
1€n dich vu. Nguoc lai nglr nghia cua mdi tham sd diu vao va dau ra duoc dinh nghia nhu mot
khai niém hinh thirc trong OWL duoc mb ta trong ban thé, dién hinh 12 OWL-DL hoic OWL-
Lite. Preconditions va effects co thé dwoc dién ta boi ngdn ngir 16 gics nhu KIF, PDDL va
SWRL. Bén canh do6 16p profile co thé duoc chia thanh cac 16p con va dugc dic ta, do do hd
trg cho tao ra cac phan loai (taxonomies) ma noé mé ta cac 16p khac nhau cua dich vu. Vi du vé
dich vu web ngit nghia profile st dung OWL-S 1.1 duoc trinh bay trong hinh 6.2.
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Profile dich vu cua dich vu don nguyén "BookFlightService"

=r | Dauvao: Customer, Flight Diu ra: Ticket —fp

preCondition: isProvided(Flight)| | Effect: isBookedFor(Flight, Customer)

<profile:hasinput><process:Iinput rdf:ID="Customer”>...</process:Input></profile:hasinput>
<profile:hasInput><process:input rdf:ID="Flight">...</process:Input></profile:hasinput>

<profile:hasOutput><process:Output rdf:ID="Ticket"> .. </process:Output></profile:hasOutput>

<process:hasPrecondition><pddxml:PDDXML-Condition rdf:ID="PDDXML-Precondition”>
<expr.expressionBody rdf.datatype="http://mww.w3.0rg/2001/XMLSchema#string">
<pred name="http:/127.0.0.1/FlightCompany_Ontology.owl#isProvided™
<param=?http://127.0.0.1/BookFlight.owl#Flight</param=
</pred>
<fexpr.expressionBody></pddxml:PDDXML-Condition> </process:hasPrecondition>

<process hasEffect> ...
<pred name="http://127.0.0.1/Health-Scallops_Ontology.owl#isBookedFor™>
<param>7http://127.0.0.1/BookFlight.owl#Flight</param>
<param>?http:/127.0.0.1/BookFlight.owi#Customer</param>
<[pred>
</process:hasEffect>

Hinh 6.2: Dich vu web ngii nghia profile sir dung OWL-S 1.1 [2]

7.3.2 Ban thé OWL-S process

Ban thé OWL-S process md ta sy hop nhit cia mot hay nhiéu dich vu. Trong OWL-S
thi ban thé nay duoc duy tri béi mot tip con chung cac dic trung ludng cong viéc nhu
split+join, tudn ty (sequence), va liwa chon (choice) v.v. nhu mé ta trong hinh 6.3. Lac dau
process model dugc phat trién khong phai cho muc dich khai pha dich vu ma cho viéce lién két
OWL-S profile.
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denjolnlwnh

disjointWith

_). ObjectProperty
...... )‘ DatatypeProperty
....... ' SubClasa/Property

components

unlonof

Hinh 6.3: Mé hinh tién trinh dich vu OWL-S [2]

Mot cach chi tiét, mot process (tién trinh) trong OWL-S c6 thé 1a don nguyén (atomic),
hodc hop nhét (composite). Mot tién trinh don nguyén 1a mét tién trinh dugc mé ta nhu hop
den v6i IOPE. Tién trinh nay cung cép dich vu md ta hodc triru twong hoa tién trinh phai nhan
dang boi mot tién trinh don nguyén. Vi du khai pha dich vu va rang budc dong trong thoi gian
chay hay viéc mo rong mot tién trinh hop nhét. Vi du vé md hinh tién trinh véi OWL-S duoc
minh hoa trong hinh 6.4.

Céc tién trinh hop nhét (composite processes) 1a cac ludng cong viée kiéu phan cip; bao
gdm cc tién trinh don nguyén, don gian va cac tién trinh phirc hop khac. Ludng cong viée cta
cac tién trinh nay dugc xay dung st dung mot sé phép toan diéu khién ludng nhu tuin tu
(sequence), theo tac trén danh sich khong theo thir tu, Iya chon (choice), if-then-else, lap,
repeat-while, split, split+join v.v.. Trong OWL-S 1.1, mé hinh tién trinh ciing mé ta cac dau
vao, dau ra, preconditions, effects ctia tat ca céc tién trinh ma 1a cac phﬁn cua mot dich vu hop
nhét, n6 dugc tham chiéu tir profile cua cac dich vu twong trng. Mot mo hinh tién trinh OWL-
S ctia mot dich vu phirc hop c6 thé dic ta dau ra ciia né twong (mg véi cac dau ra cua mot
trong nhiing tién trinh con. Hon nita, d6i vi mot tién trinh phurc hop voi mot diéu khién tuin
tw, d4u ra cua mot tién trinh con c6 thé 1a diu vao cua tién trinh con khac (nhu mét rang
budc).

Khong may la ngit nghia ctia m6 hinh OWL-S process lai khong dugc dinh nghia trong
cac tai liéu chinh thirc cia OWL-S. Do vy, ddy 1a dé xuit cho nhiing ngit nghia nay 1a cac
nghién ciru vé giai tich va 1ap trinh logic.
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MBO hinh tién trinh dich vu cia mét dich vu phitc hop (ké hoach) st dung dich vu don nguyén "BookFlight"
it - b 3 Bttt = e

Dau vao Déu vao
—>|FlightContraints| —'bi Customer Ticket ==
| Sequence | 1o iih don nguyén I— Tién trinh don nguyén E
‘ ProposeFlight BookFlight
FlightContraints Flight - Flight Ticket
.
D;au vao Dau ra “_.»".'. ot Customer

<process:hasDataFrom>
<procoss:lnmeinding>‘
<process:valueSource> <process:ValueOf>
<process:theVar rdf:resource="http://127,0.0.1/ProposeFlight.owkEFlight"/>
<process:fromProcess rdf-resource="#Perform_PlanStep_1"/>
</process:Value Of> </process:valueSource>
<process:toParam rdfiresource="http://127.0.0.1/BookFlight. owlEFlight™/>
</process:IinputBinding>
<Iprocess:hasDataFrom>

Hinh 6.4: Vi du vé mé hinh tién trinh dich vu OWL-S [2]
7.3.3 Bin thé OWL-S grounding

Ban thé OWL-S grounding thyc chit cung cp rang budc giira cac dinh nghia dua trén 16
gic va XMLS cho muc dich dé dang thuc thi dich vu. Ban thé OWL-S grounding c6 thé 12 mot
grounding trong WSDL két nbi dén OWL-S t6i mot chuan dich vu Web nhu hinh 6.5 duéi
day.

M6 hinh OWL-S process cua mot dich vu dugc anh xa toi biéu dién WSDL qua mot
grouding don gian: Mai tién trinh don nguyén lai dugc anh xa téi mot phép toan WSDL, va
cac thudc tinh OWL-S duoc st dung dé mo ta dau vao va dau ra cua cac thong di€p vao, ra
XML twong ung. Khong gidng nhu OWL-S, WSDL khéong dugc st dung dé dién ta
preconditions va effects trong khi thuc thi dich vu. Dich vu don nguyén hay phtrc hop véi méot
grounding trong WSDL c6 thé duogc thuc thi bang 11 goi (invoke) ctia chuwong trinh hodc dich
vu duoc tham chiéu trong file WSDL, hay tham chi trong ngdn ngit thyc thi tién trinh kinh
doanh (BPEL).
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Dichvu Web

‘.’-‘.......- O\VL_S l..-..........
R : Mb hinh tién trinh  Profile, Ontology (DL) &
ngé“n trinh don nguyén P3u vao / Pau ra
wsdlOperation wsdIMessage (XML NS)
: Két nbi téi SOAP, HTTP, v.v. :

..I-lllllllll ‘VSDL lll..nnl---l'.

Hinh 6.5: OWL-S grounding trong WSDL [2]
74  CONG CU PROTEGE CHO XAY DUNG OWL-S

OWL-S 1a mot plugin ciia cong cu Protégé. Nhur di trinh bay trong muc 5.4 day 1a phan
mém duoc phat trién béng Java bdi cac nha nghién ctu tir dai hoc Stanford. Do d6, trudce khi
cai dat plugin OWL-S, ta can tién hanh cac budc sau:

= (Cai dat may do Java (JVM),

= Download va cai dat Protégé tir trang web:
http://www.protege.stanford.edu/download.html

= Download plug-in OWL tur dia chi:
http://www.protege.stanford.edu/plugins/owl/download.html

= Giai nén vao thu muc < Protégé-dir >/plugins.

= Download va cai dat Graphviz tu dia chi:
http://www.research/att/com/sw/tools/graphviz/download.html
Phan mém nay can thiét dé chay hé soan thdo OWL-S vai giao di¢n dd hoa.

Sau khi hoan thanh cac budc trén ta download OWL-S plugin tor dia chi
http://owlseditor.semwebcentral.org sau d6 gidi nén vao thu muc < Protégé-dir >/plugins. Sau
khi hoan thién cai dat thi trong thu muc Protégé co ciu trac nhu hinh 6.6.
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# ) examples
) logs
= 1) plugins
() com.sri.owlseditor
() edu.stanford.smi.protegex, owl
() edu.stanford.smi.protegex.standard_extensions

Hinh 6.6: Hoan thién cai dat by soan thao OWL-S

Pén ddy ban c6 thé cac project theo dinh dang khac nhau ching han owl hodc rdf. Phan
dué6i day 1a huéng dan xay dung mot dich vu OWL-S sir dung plugin OWL-S.

Gia sir ta mudn xay dyng mot dich vu web tén 1a BravoAir [4] cung cép cac chirc ning:
SearchFlight (tim kiém chuyén bay), SelectFlight (lya chon chuyén bay mong mudn), va
MakeReservation (dit chd). Twong ng véi 3 chirc ning ndy 1a 3 tién trinh don nguyén
(atomic process). Trudc hét ta can xac dinh dau vao va dau ra cho cac tién trinh don nguyén
(atomic process) ndy. Céac luoc d6 dudi ddy minh hoa diéu do:

FromCity
ToCity~_ "
(City)

Datex> SearchFlight [ Flightltineraries
(Dat (List of [tinerary)

e)

NumberOfPassengers
(Positivelntegers)

Hinh 6.7: Péau vao va dau ra ciia tién trinh don nguyén SearchFlight

Flightltinerary

(Itinerary)
DepartDate
/V (Date)
Flightltineraries ————— P ) DepartTime
(List of Itinerary) SelectFllght > (Time)
T e

(Decimal)

Hinh 6.8: Péu vao va dau ra ciia tién trinh don nguyén SearchFlight
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Flightltinerary
(Itinerary)
Address
(TheAddress)

Confirmed

PersonName ———— P

(Name)

MakeReservation

/ (Boolean)

e ReservationlD

CreditCardNumber

(CreditCardNum)
ExpirationDate
(Date)

(Integer)

Hinh 6.9: Péu vao va dau ra ciia tién trinh don nguyén SearchFlight

Tuong tng voi dau vao va diu ra cia tién trinh don nguyén ta x4c dinh céac kiéu 16p
(type of class), kiéu tén va tham sb (name and parameter type) cho ting tham s6 dau vao va ra
ctia mdi tién trinh don nguyén; hinh 6.10 minh hoa cic tham s cua tién trinh don nguyén

SearchFlight.

INDIVIDUAL EDITOR

For Indwidual 4 SearchFiight

17Nume SameAs ] DifferentFrom |

SearchFlight

rdfs:comment

process:ha ent

@ process TheClent

proces asinput

LR NS

¢ et

7 NumberOfPassengers

7 FromCity
? Molity
7 Date

process:ha

7 Fighitneraries

utput

¢ o

¢ o

(Inztance of process: AtomicProcess)

process:hasParameter
7 NumberOfPassengars
? FromCity

? MoCity

7 Date

__ —"

process:hasParticipant

ondition

Hinh 6.10: Minh hoa cdc tham sé ciia tién trinh don nguyén SearchFlight
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Budc tiép theo tao ra do thi biéu didn mdi lién hé giita cac tién trinh. Trong truong hop
nay, dich vu can tao kha don gian nén dd thi c6 thé duoc hién thi dang cay nhu hinh 6.11.

v = Sequence
) Perform SearchFight @
] Patform SedactFigt @

] Perform MakeResevation @ Start/ln

SearchFlight

SelectFlight
MakeResevation

Finish/Out

Hinh 6.11: Pé thi ciia cdc tién trinh

Tiép theo ta dinh nghia ludng dit liéu. Trong truong hop nay du ra cua tién trinh
SearchFlight 1a Flightltineraries (cic hanh trinh cta chuyén bay) c6 thé 1a dau vao cua tién
trinh SelectFlight. Trong cac trudng hop khac vi du nhu tién trinh 1a mot tién trinh phirc hop
thi ludng dit liéu can dwoc x4c dinh cho céc tién trinh con.

bPé xay dung luéng dir liéu thi cac tham s6 can dugc rang budc (binding) gia tri dir liéu,
gid tri nguon (dir liéu di tr déu) va gia tri ham. Ta phai thém cac ciu lénh
SearchFlightPerform hay SelectFlightPerform dé tao giGi han cho khoang gia tri cua tham sb
dau vao. Bo soan thao OWL-S sé& tw dong tao ra mot biéu dién ludng dir liéu trén dd thi tién
trinh. D& v& lai d6 thi tién trinh, céc nut trén do thi c¢6 thé phai dugc khoa lai. cac do thi con
v6i cac nat mau vang va chir mau xanh thé hién luéng dir liéu. Hinh 6.12 1a luéng dir liéu cho

dich vu BravoAir.
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Process groph | Properties

Start/In

SearchFlight

™~

From To

Flightluneraries | Flhightltiniraries

/

SelectFlight

MakeR eservation

Finish/Out

Hinh 6.12: Luéng diéu khién va div liéu
Budc tiép dén 1a tao OWL-grounding cho dinh vu. Trudc hét ta cin tao grounding c6 tén
BravoAirSearchFlightGrounding cho tién trinh SearchFlight, thi bién thé hién ciia grounding
s& 1a grounding:WSDLAtomicProcessGrounding. Twong ty nhu vdy ddi véi cac tién trinh
SelectFlight va MakeReservation.

profile:Profile - v
f tede c $ ¢
grounding:! tomicPr stounding ¢ $ \
@ SvovolirSea chFIgMGrounding
& SrovolirSelec it Groundng
& ScovolitdaleReservationGrouning
v 8
- >
proce Proce u ‘
& BravoAiFightRessrvation €
@ MaeResavaton @
@ Searchd gt @
@ SekectFight @
v &8
>
grounding-Ws@Grounding ¥ o x

& BravoAir_Grounding

Hinh 6.13: groundings cho cdc tién trinh ciia dich vu BravoAir

Buoc tiép theo 1a tao OWL-S profile cho dinh vu. Pau tién ta can lya chon cac tham sb
cho profile thuong 1a tap con cua tit ca cac tham s dau vao va dau ra cua céc tién trinh. Viéc
nay quyét dinh bdi nguoi thiét ké dich vu s& lya chon nhiing tham s6 nao duoc xuét hién trong
profile ctia dich vu. Trong vi du nay ta s€ sir dung tat ca cac tham sd di duoc dinh nghia ngoai
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trir cac tham s noi bo nhu Flightltineraries. Két qua cac tham sb trong profile dugc trinh bay
nhu hinh 6.14.

S
. ¢t
? ExprationDate =
7 FrooCty
7 MNunbe OPass=ryer s
? ToChy =
7 7&irLine -
7 DeportDote
7 DepatTine
? Price
S I b

.

¢ o

7 DepontTine =
7 Wrice
7 TReservationld =
7 7Confied =

Hinh 6.14: Cdc tham sé profile ciia dich vu

Budc cudi cung 1a tao dich vu va dit tén cho nd. Sau do lién két dich vy vira tao véi

profile, cac tién trinh va grounding ma ta di tao & céc budc trudc. Ta cling cin phai gan cac
bién thé hién véi cac thudce tinh thich hop. Chéng han, bién thé hién BravoAir Profile can co
thudc tinh service:presents, BravoReservationFlight dugc gan cho service:describedBy, hay

BravoAir Grounding dugc gan cho service:supports.

7.5

BAI TAP

Hay xay mot dich vu Web sir dung cong cu Protégé va plug-in OWL-S dé cung cép
dich vu tra cttu diém cac mon hoc trong mdt hoc ky cho sinh vién dai hoc. Co s¢ dir
liéu sinh vién can duogc tao trén hé quan tri co s¢ dit liéu do ban lya chon (nhu SQL
server, MS Access, MySQL v.v..). Co s¢ dit liéu nay c6 cac bang chira cac thong tin
vé sinh vién nhu: maé sinh vién, ho va tén sinh vién, hoc ky (hoc ky méy?), danh sach
cac mon hoc theo timg hoc ky va diém trung binh cuia timg mén hoc.

Trong dich vu Web c6 mot phuong thirc 13 Tracuu véi 2 tham s ddu vao 1a ma sinh
vién va hoc ky; phuong thirc nay s& tra vé tén sinh vién, danh sach cac moén hoc va
diém cua timg mon theo hoc ky.

Hoc vién ciing duoc yéu cau phat trién (mg dung phia client dé goi dén (invoke)
phuong thirc Tracuu va hién thi thong tin tra vé duéi dang mot bang.

Hoc vién dugc yéu cau tudn tha cac bude nhu vi du quan 1y dit chd cho chuyén bay &
muc 6.4.
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CHUONG 8
KHAM PHA DICH VU WEB NGU NGHIiA

8.1 KHAM PHA DICH VU WEB NGU NGHIA

Kham pha dich vu Web ngit nghia 1a qua trinh xac dinh vi tri ma cac dich vu web dang
ton tai dua vao biéu dién cac ngit nghia chirc ning hodc phi chirc ning cua cac dinh vu web.
Tinh hubng kham kha thuong xay ra khi ta dang c¢b ging sir dung mot chirc ning (function)
nao do cua mot dich vu web trong lac ta dang xay dung mat tién trinh kinh doanh méi hodc
nang cip céac tién trinh kinh doanh hién c6. Ca hai cach tiép can tinh toan huéng dich vu va
dich vu web ngit nghia déu c6 thé giai quyét van dé nay.

Kham pha dich vu co thé duoc thuc hién theo nhiéu cach khac nhau tuy thudc vao nén
tang biéu dién dich vy, cong cu lya chon dich vy, va céach thuc két hop véi nhau. Nhin chung,
nén tang kham phé dich vu can ¢ nhing thanh phan sau:

= Biéu dién dich vu: Cac cong cu hinh thirc dé mé ta cac ngit nghia chirc ning hoic phi
chirc nang cua cac dinh vu web.

»  Lya chon dich vu: Cac co ché suy dién dé ddi sanh dich vu (service matching), d6 1a cac
cip ddi sanh dya trén biéu dién dich vu: truy van (query), xép hang (ranking), 6 twong
d6ng mot phan hay toan bo cta phép ddi sanh.

= Kién triic kham phd: Bao gdm moi truong gia dinh trén mot hinh trang mang (network
topology) nhu khong tép trung (decentralized) hay tap trung (centralized), luu trir thong
tin dich vu, va cac co ché xac dinh vi trf, va cc vai trd cua tac tir (1a yéu cau dich vu,
cung cip dich vu hay 1a chuyén tiép dich vu).

8.2 THIET KE CO CHE KHAM PHA DICH VU WEB NGU NGHIA

Péi sanh dich vu ngtr nghia xac dinh xem ngir nghia ctia mot dich vy c6 tudn thu nhu da
duoc quang béa (advertised) hay khong. Day chinh 13 van d& cdt 15i cua bat ky nén tang kham
pha dich vu Web ngir nghia nao. Cac cach tiép can d6i sanh ngir nghia ctia dich vu c6 thé phan
lam hai loai theo:

= Loai va nhimng phan ngit nghia ctia dich vu duoc xem xét ddi sanh, va:
= Céch thirc d6i sanh duge thuc hién nhu thé nao.

Trong phan nay ta s& tim hiéu kién tric cua co ché kham phé ngit nghia ciia dich vu va
cac thuét toan ddi sanh ngtr nghia cua dich vu.
8.2.1 Kién triic co ché kham pha

Cac kién truc cta co ché kham pha ngir nghia cua dich vu c6 thé duoc phan thanh hai
loai: tap trung va khong tip trung nhu minh hoa trong hinh 7.1. Cach phan loai nay dua trén
cach thure luu trir thong tin va xac dinh vi tri ciia nglt nghia cua dich vu. Cac hé¢ théng kham
pha dich vu tap trung dyua trén mét dich vy danh ba toan cuc duy nhét (nhung c6 thé thay thé)
va duoc duy tri boi mot tac tir nhu tac tir dbi sanh (matchmaker), moi gioi hodc hoa giai.
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Nguoc lai cac hé théng kham pha dich vu khong tap trung dua trén sy luu trit thong tin phan
tan trén nhidu dang mang ngang hang: mang c6 cau triic, mang phi cau triic hoic mang lai.
Céc kién tric Khai pha Dich vu

1
l l

Tdp trung Phan tan
+ Chi muc dich vu tap trung (SDir) |’ : I l
- Matchmaker (P2P) P2P ¢6 cau tric P2P phi cau triic P2P lai
- Broker, Mediator (C/S) .Chi e dich vy phén tin - Phi chi muc - Tim ldém .
- Hierarchic: N>1 Domain SDirs - Flooding P2P phi cau
(peer groups, super-peers, fedSDir)  + C4c chi muc cuc bd  triic va cau
A - Flat: Routing indices (structured - Random Walk triic két hop
Doi sanh dich vu overlay). No super-peers - Adaptive Search )
n ?n },n-a T, AEly R
g ng: © Salutation, JINI LS, SLP, FlatHierarchic DHT based (e.g. Gnutella, PDP, UPnP, Edutella, :
Duea trén | CORBA ORB IR, Chord, P-Grid, Pastry, Tapestry, Konark, Allia, DEAPSpace, (Loo+, 04),
}-  looi + W3C WSDA/UDDI CAN ), Compound routing inclices BitTorrent, FreeNet, APS ~ (Rosenfeld+ 07):
11 10ZIC | ;
b g i MWSDI (Verma+ 04) SSLinkNet (Liu & Zhuge, 05) i
i L WSML-QoS (Vux 04)
; e e 08,75
L INGA (Staab-+, 05),
Duea trén : (Paolucci+03),
logic WSPDS (Kashani+, 04)
: HyperCuP (Schlosser+02),
.............................................. DReggie/GSD (Chakraborthy+ 01)
Lai E Agora-P2P (Matskin+, 06) RS2D (Klusch+, 06)

CASCOM-P2P(3b) (Caceres+, 08)

Hinh 7.1: Kién triic tdp trung va khéng tdp trung ciia co ché kham phd ngiv nghia ciia dich
vu [2]
Cdc hé thong khdm phd ngit nghia cia dich vu dya trén kién tric tdp trung:

Trong cac hé thong kham pha ngit nghia cta dich vu duya trén kién tric tap trung, mot
danh ba dich vu tap trung hodc mot tac tir dbi sanh tra v& mot danh sach cac nha cung cép cua
nhitng dich vu tuong tng vé ngit nghia cho ngudi yéu cau. Nguogc lai v6i co ché xu 1y tap
trung client-server ctia phan mém trung gian hodc moi gidi, ngudi yéu cau dich vu ¢ thé
twong tac truc tiép voi nhimg nha cung cip dugc lya chon cho viée cung cap dich vy. Uu diém
ctia danh ba duya trén kién tric tap trung 1a quan 1y tai nguyén hiéu qua va thoi gian tim kiém
nhanh, mic dii may cha tim kiém tap trung hay dang ki nhu JINI hodc giao dién dang ki
CORBA ORB la mét diém duy nhit.

Mot ing dung cua danh ba dich vu tap trung 1a hé théng chia sé file am nhac Napster, va
hé thong SETI@home tan dung tai nguyén phén tan khong 16 trén mang cho viéc xir 1y tim
kiém. Theo cach nhin ciia kham phé ngit nghia ciia dich vu Web, m&i mot tac tir di sanh ngi
nghia cua dich vu web ty n6 s€ 12 mot hé théng nglt nghia cua dich vu web theo kién trtc tap
trung. Vi du nhu hé théng dich vu cham soc stic khde dién tt SCALLOPS e-health stir dung
tac tir d6i satnh OWLS-MX nhu mét dich vu tap trung dé lwa chon y té dién tir phu hop cho
nhitng trudng hop cap ciru.

Cdc hé thong khdm phd ngit nghia dich vu dwa trén kién triic khong tdp trung:
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Céc hé thong kham pha ngit nghia dich vu dua trén kién tric khong tap trung dua trén

cac co ché Iuu trir thong tin va xac dinh vi tri trén cic mang ngang hang. Cic mang ngang
hang nay co thé dugc chia thanh 3 loai: ¢6 ciu truc, phi cAu trac va mang lai.

Cac hé théng kham pha ngit nghia dich vu dya trén kién trac khong tap trung dua trén
mang ngang hang co cau trac khong c6 may chii danh ba trung tdm nhung lai c6 mot sé luong
16n hinh trang mang (topology dugc diéu khién mot cach chat ché. Cac tai nguyén khong dugc
dat mot cach ngiu nhién hay trong danh ba trung tim ma dwoc phan phat theo nhu cau xir ly

cac yéu cau tir ngudi dung. Noi cach khac cac chi sb dich vu cua hé thdng dugc phan tan téi
cac mang ngang hang theo mot cach trai dan (overlay) c¢6 céu trac phy thudc vao ndi dung xac
dinh dugc phan tan va n6 cé thé duoc st dung cho dinh tuyén t6i cac diém co yéu cAu (point
queries). Nguoc lai, trong cac hé thong kham pha ngir nghia dich vu dua trén kién triic khong
tap trung dua trén mang ngang hang phi cau trac lai khong c6 chi s hay viéc diéu khién chinh
xac trén hinh trang mang ma céc file luu trlr dua trén tri thirc cua hinh trang mang. C6 nghia la
viéc dinh tuyén cac tai nguyén theo yéu cau khong bi han ché boi danh ba dich vu ma chung
thuc hién. Cac hé théng kham phé nglt nghia dich vu dya trén kién truc khong tap trung dya
trén mang ngang hang lai (hybrid P2P) két hop ca hai co ché xac dinh vi tri ¢6 cau trac va

khong c6 cau trac. Nghia la cung véi viée dinh tuyén chi s6 dich vu va phat tan hiéu qua cac
tai nguyén trong mang.

8.2.2 Cic thuit toan doi sanh

Dudi diy 1a mot s thudt toan ddi sanh ngir nghia cua dich vu (semantic service
matching); Phan loai cac thuat toan dbi sanh ngtt nghia dich vu duogc trinh bﬁy trong hinh 7.2.
Trong hinh v& trén cac thuat toan dbi sanh c6 thé duge chia thanh hai nhém: nhom thtr nhat 1a:
d6i sanh ngir nghia cua dich vu dua trén phi lo gic (non-logic), logic va lai (hybrid); nhom thi
hai 14 d6i sanh ngit nghia cuia dich vu dua trén profile va md hinh process.

Tién trinh

OWLSPM (Sycara+, 07)  IORPTH (Vidal+, 03)

‘  OWLSiMatcher  GSD-MM (Chakrabortys, 01) (Lamparters,07)
V5 o <imd (Bemstein+, 06)
,//v" _: ...................................... = ...-.-.--..-.....'...‘:
IOPE | DSD-4M (Kieins, 0y RFSD (Stolbergs 07} WSMO-MX (Klusch, 06)
: (Keller+ 05) LARKS (Sycara+ 99) .
Pl'oﬂlei Chz?cnéng-».‘__ eoreiiaasinc s (EHaiers e s iapti e ot ko ek atiaada £l Mt a it ket f ) e s A iy DA K s K
\ ™ PE PCEM (Boteho+, 06) :
| | (R L R et LT SR Sy 2 e L P ST X N S i e ST D T g S T i ey o e A e S s 3 S R R
\ (Grimm+. 08), (Trastour+, 02) :
\ Y E MAMAS (DiNcia+ 04/07)
\ {monolithic) RACER (Horracks+, 03)
|l et I e o e S e o e S o e R o N R
l". 1 o MWSDI-Lumina SE OWLSM (Jager+ 05) OWLS-MX (Klusch+, 06) :
\ : (eyma; 03) SDS (Mcllraith+, 03) ‘
\ 5 HotBlu (Faltings-+ 03)

Phi chiec nang
(QoS, roles, etc.) !

OWLS-UDDI (Paolucci+ 02)

>
Dua trén phi logic Duwa trén logic i
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Hinh 7.2: Phén logi cdc thudt todn doi sanh ngit nghia dich vu [2]
Péi sanh ngir nghia cia dich vu diea trén 16 gic:

Dbi sanh ngit nghia cua dich vu dua trén logic thuc hién cac phép suy dién logic trén
nglr nghia cua dich vu. Thudt todn nay tap trung vao so sanh ngir nghia hinh thurc theo tung
cap dich vu. Cac khai niém lo gic hay luat suy dién duoc str dung dé dinh nghia ngit nghia nay
duogc dic ta trong cac ban thé dugc coi nhu 1y thuyét co ban nhu suy dién cip mot (first-order)
hodc suy dién dua luat (rule-base) trén cing mot tap tir vung tbi thiéu. Céc ban thé khac nhau
ctia cac nha cung cép dich vu va nguoi yéu cau dich vu phai d6i sanh trong khoang thoi gian
thiét ké, hay trong thoi gian chay nhu mot phan c6 qua trinh dbi sanh. Cac cép d6 dbi sanh
(matching degrees) ciia mot cip dich vu ngit nghia dwoc xac dinh bang cach suy dién logic
hodc két hop suy din lo gic véi viéc thuc hién cac thuat toan khac (khong co trong suy dién
lo gic). Céc cip do dbi sanh thuong dung 14 chinh x4c (exact), plugin, gop vao (subsume), va
phép tach (disjoin) ma dugc xac dinh khac nhau dya vao cac phﬁn nglr nghia cua dich vy la
kiéu ly thuyét logic sir dung dé tinh toan ching.

Péi sanh ngir nghia cia dich vu diea trén phi 16 gic:

Nhu di trinh bay ¢ trén, d6i sanh ngit nghia cta dich vu dya trén phi 16 gic khong thuc
hién bat ky phép suy dién logic nao trén ngit nghia ctia cac dich vu. Thay vao d6, ching tinh
d6 ddi sanh nglr nghia véi cap biéu dién dich vu cho trude. Chéng han, dé do do tuong ty cua
ct phép, dbi sanh dd thi co cau tric, hay cac phép tinh khoang cach cac khai niém dang sb
trén cac ban thé cho trude. Cé nhiéu do do twong tu gifra hai van ban tir linh vuc nghién ctru
trich xuét thong tin (information retrieval), khai pha mau x4p xi, hay gom nhom dir liéu (data
clustering) tir data mining, hay xép hang tir khoa, tim kiém tai liéu XML c6 ciu trac voi
XQuery v.v.. N6i chung ddi sanh ngit nghia cua dich vu dwa trén phi 16 gic tdn dung ngi
nghia ngam dinh (implicit) bén trong. Vi du nhu cac tir mau (pattern), d6 thi con (subgraph),
hay tan suét twong ddi (relative frequency) duogc st dung nhiéu trong biéu dién dich vy, hon 14
cac khai bao IOPE dugc mo ta rd rang (explicitly) trong lo gic.

Péi sanh ngit nghia profile cua dich vu dwa trén phuwong phép lai (Hybrid Semantic
Profile Matching)

Cac k¥ thuat doi sanh cti phap 12 muc tiéu dau tién cho viéc phat trién cac giai phap d6i
sanh ngir nghia profile ctia dich vu dya trén phuong phap lai két hop giira dbi sanh dua trén lo
gic va phi lo gic vi néu dbi sanh chi dya trén lo gic hodc phi lo gic déu khong dap tmg duoc
yéu cu nay. Nhiéu thyc nghiém danh gia rang phuong phap d6i sanh lai cho két qua tot hon
nhiéu so véi phuong phap ddi sanh chi dua trén lo gic hodc phi lo gic dudi cung diéu kién.

Doi sanh ngit nghia moé hinh process cua dich vu dua trén 16 gic:

Dbi sanh ngit nghia mé hinh process cua dich vu nhin chung 1a khong théng dung va
khong 1a chu y cua cac nha thiét ké cua biéu dién nglr nghia cua dich vu Web. Bén canh d6
ngtr nghia cia moé hinh process trong OWL-S hay WSDL chua dugce dinh nghia mot cach hinh
thirc. Pay 1a van d& ma c6 thé duoc giai quyét mot phan bang cach viét lai cac biéu dién mo
hinh process theo 16 gic thich hop véi hé thng ty dong ching minh véi cac cong cu hd trg
phan tich.
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Péi sanh ngit nghia mé hinh process ciia dich vu diea trén phi 16 gic va lai:

D6i sanh ngit nghia mo hinh process ciia dich vu dua trén phi 16 gic ¢6 thé thich hop
duoc 4p dung dé bién ddi cac cip ngit nghia mé hinh process cua dich vu web. Chéing han,
cach tiép can dé d6i sanh dd thi phu thudc tién trinh dya trén do do tuong tu ct phép bang
phép lai. Phép d¢ qui so sanh dd thi phu thuéc mo hinh tién trinh dua trén cac nhiém vu cua
ludng cong viée va dbi sanh lo gic giita cac tham sé vao/ra ciia cac nut trong do thi biéu dién
tién trinh cac dich vu con. Néi cach khac, d6i sanh tién trinh dich vu theo chirc nang co thé
duogc tan dung dé tim kiém mot tap cac dich vy con cua mot dich vu phtrc hop.

8.2.3 Chi tiét cai dat

Trong muc niy gidi thiéu mot trong nhimng crawler duoc thiét ké dé rat trich ndi dung
web ngit nghia d6 1a Slug. Slug 1a crawler mi ngudn mé Java c6 thé duoc download tai dia
chi: http://www.ldodds.com/projects/slug/

Slug cho phép nguoi dung ¢ thé dit cdu hinh mot cach mém déo cho cac thao tac: rat
trich, xir Iy va luu trit ndi dung ctia dich vu web ngit nghia bing cach sira cic tham sb trong
file cau hinh. Hon nira, slug cung cap tir vung RDF dé mé ta cac ciu hinh crawler va thu thap
siéu dit liéu lién quan dén cac hoat dong crawling. Cac siéu dir liéu crawler cho phép bao cao
va phan tich qua trinh crawling va vi¢c trich rit thong tin hi¢u qua hon thong qua luu trit vao
vung dém (caching) cia HTTP.

a. Cai dat crawler mo ta dich vu web ngii nghia

Trude hét can download dia chi trén (phién ban alpha-2); sau d6 tién hanh cai dat. Giai
nén trong thu muc home. Thu muc con \slug chtra tat ca céc file code va céc file cau hinh. Ban
cling nén tao thu muc va bién méi truong $SSLUG_HOME dé tham chiéu dén slug va cap nhat
duong dan nay vao bién PATH. JVM va Java 1.5 tré nén can duge cai trude. Sau do, ban can
cai Apache Ant dé build code. Budc cudi cung 1a thiét 1ap cAu hinh trong file config.

b. Cai dat kho chira mé ta dich vu web ngir nghia

Viéc cai dat kho chira m6 ta dich vu web trén slug ta c6 thé thiét 1ap tir file cdu hinh, cu
thé 1 ta c6 thé edit noi dung doan ma XML trong file cau hinh (hinh 7.3). Bén canh d6 ta co
thé thiét 1ap cac thong tin sau:

= S6 ludng c6 thé chay ddng thoi trong khi trich rat di liéu
= Vi tri dat kho chira mo6 ta dich vu web,
= Thanh phan ndo s& xu 1y rat trich dit liéu

= Crawler sir dung cac bo loc nao dé tim cac URL méi
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<slug:Scutter rdf:about="persistent-scutter">
<dc:description>A Scutter that includes writing incoming data into
a persistent memory. Note that the memory is different to that
holdings Scutter persistent state.</dc:description
<slug:hasMemory rdf:resource="memory"/>
<l-- how many worker threads? -->
<slug:workers>10</slug:workers>
<l-- configures consumers for incoming data. Added persistent-storer -->
<slug:consumers>
<rdf:Seqg>
<rdf:li rdf:resource="storer"/>
<rdf:li rdf:resource="rdf-consumer"/>
<rdf:li rdf:resource="persistent-storer"/>
</rdf:Seqg>
</slug:consumers>
<l-- configures filter pipeline for controller -->
<slug:filters>
<rdf:Seqg>
<rdf:li rdf:resource="single-fetch-filter"/>
<rdf:li rdf:resource="depth-filter"/>
<rdf:li rdf:resource="regex-filter"/>
</rdf:Seqg>
</slug:filters>
</slug:Scutter>

Hinh 7.3: Ciu hinh kho chiva mé ti dich vu web ngit nghia
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CHUONG 9
LUA CHON DICH VU WEB NGU NGHIA

9.1 KHAINIEM LUA CHON DICH VU

Lua chon dich vu bat dau véi kham pha dich vu. Dé dich vu ¢6 thé duogce st dung thi no
can phai dugc kham pha béi mot ngudi ding va can c6 mot trao ddi (correspondence) tuong
tmg duoc thiét 1ap cac muc tiéu ctia nguoi dung va kha ning dap tmg cua dich vu. Mot tmg
dung khong can phai kham pha tat ca cac dich vu ddi sanh véi mot tap cac yéu cau, tham chi
voi 101 giai t6i wu nhat, nhung can tim 10i giai di tot theo nghia dac tinh va chat luong. Bang
viéc dya trén kham phéd dap tng cac yéu cau dic ta chat luong dich vu (QoS). Ta c6 thé giam
cac két qua trung gian khong thich hop, va do d6 co6 thé giam chi phi tinh toan cho viéc kham
pha. Lya chon dich vu c6 thé duge tiép can tur 3 quan diém:

= Nguoi dung tim kiém nha cung cap tiém nang
= Nha cung cap tim kiém nguoi dung tiém nang

= MOoi giéi tim kiém ca nguoi dung va nha cung cdp trong mot phién déu gia hay trong
SoCom.

Ca 3 quan diém trén c6 thé huong loi tir viéc biéu dién ngir nghia ciia chét lwong thudce
tinh. Nhéc lai rang cac yéu cau chic nang 1a nhitng gi dich vu c6 thé lam (vi du: IOPE cua
OWL-S) va nhimg yéu cau phi chirc ning la chit lugng cia dich vu (d9 tin cy, tinh sin sang).
Nhiing biéu dién t6t hon dya trén cac ban thé ¢6 thé dugc str dung cho ca nhitng yéu cau chirc
ndng hodc phi chirc ning.

Nguoi dung co thé nhan nhiéu goi y dbi véi cac dich vu thoa man hodc gﬁn thoa man
yéu cau cta ho thi ho can phai lya chon dich vu thich hop gitta nhiéu dich vu khac. Viéc nay
can st dung thém nhiéu tiéu chuan khac nira, vi du: lya chon dich vu in 4n giaré nhat hay can
thém thong tin ciia bén thtr ba nhu danh tiéng cua dich vy in. Hay tham chi thuong luong vai
cac dich vu dé xem xét dich vu nao phu hop nhét thoa man yéu cau ciia minh.

9.2  LUA CHON DUA TREN POI SANH NGU NGHIA

Kham pha ngit nghia ciia dich vu c¢6 thé kha thi bang mét tap cac biéu dién ngit nghia,
twong tu nhu viéc quang bé trong thé gidi vat chit. Cac biéu didn WSDL c6 thé duoc dung
cho viéc quang ba nay (vi du: cho phép thuc hi¢n céc 101 goi trong mdt phién ban demo cua
dich vu web), nhung thiéu nglr nghia cho cac thudc tinh chirc nang va khong dac ta cac thudc
tinh phi chirc ning. Cac quang cao trong thuc t& cudc sdng (nhu cung cip mot dich vu dién
thoai dudng dai, gia ré) néu duoc dién ta trong ngdn ngit lo gic hinh thirc s& 14 nhimng vi du tha
vi ctia biéu dién ngit nghia nhitng kha ning cia dich vu.

Céc biéu dién nglr nghia c6 thé duoc tao ra boi nha cung cép dich vu hodc bén thir ba.
Nhung bén thir ba thudng tao ra cac biéu dién dich vu ma khéng cung cép nhiing biéu dién
nay. Chang han, ¢6 nhiéu trang web vé khach san, nhung hau hét cac biéu dién ngi nghia va
ndi dung cua nhimng dich vu web nay déu khong dugc cung cip trén internet. Mot dai 1y dich
vu du lich c6 thé chon dé cung cdp céc biéu dién ctia nhiing trang web nay ma cac khach hang
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cua dai 1y do co thé su dung. Cac biéu dién nay co thé duoc tao ra theo yéu cAu cua dich vu.
Chung c6 thé duoc bao tri trén may tinh cuc b, dugc luu gilr bdi bén thir ba, giri cho céac tac
tir d6i sanh trung gian, hodc luu trit tai mot diém dang ky tap trung. Diéu nay ciing ham ¥ rang
d6i sanh ngir nghia cang phic tap thi viéc biéu dién ngit nghia cang phong pha hon (richer).
Noi cach khéc, cac biéu dién phong phu cho phép lwa chon chinh xac hon.

Vé phia khach hang, nhimg muc tiéu cua dai 1y phai dwoc mé ta trong mot ngon ngir
hinh thirc. Muyc dich cta viéc d6i sanh 13 tim mét dich vu du tét trong tu giita muc tiéu cua
nguoi ding va kha ning dap ung cua dich vu ma da quang céo. Nhin chung, ddi sanh thuong
duoc xé4c dinh bdi cac thuat toan heuristic voi cac ban thé da dic ta cac thuat nglr dugc st
dung trong quang cao va biéu dién cac myc tiéu cua dai Iy.

C6 hai cach tiép can chung cho ddi sanh ngir nghia cia dich vu 1a rd rang (explicit) va
ngam dinh (implicit). Tuong tugng rang cac dich vu chimg khoan ding cac ki hiéu cua thi
trrong chimg khoadn New York dai dién cho tén cong ty. Vi du “IBM” thi s€ tra lai cac thong
tin va luge dd qua trinh 1am 4n cua cong ty IBM trong 12 thang vira qua. Gia sir ring c6 mot
vai dich vu thu phi ctia ngudi sir dung, mot vai dich vu khac thi ngudi dung duge cung cp
mién phi. Trong biéu dién ngam dinh, dwoc dé xuit cho OWL-S, mé ta mdi dich vu theo cac
IOPE, v6i phi 1a mét trong nhing effect trong qua trinh thyc hién cta dich vu. Biéu dién 1
rang sir dung mot ban thé dé mo ta mdi dich vu nhu 13 mot bién thé hién véi cac 16p dugc dinh
nghia nhu FreeStockProfiler hodc FreeBasedStockProfiler.

Ngudi ding c6 thé trinh bay 13 rang cac biéu dién cua dich vu ma ho yéu cau diy du chi
tiét dé di sanh cac dich vu tiém nang khac, truyén cac biéu dién nay toi cac tac tur khac (tac tir
d6i sanh hodc tac tir trung gian), va chdp nhan cic goi y ciia cac dich vu thoa man yéu cau.
Chang han mot camera can dugc dat gan may in nhat dé in anh mau véi chat luong du t6t
trong khoang thoi gian xac dinh. Sau d6 né trinh bay rd rang biéu dién thich hop ciia may in,
camera co thé st dung mo ta dé tim kiém danh ba hodc gui birc anh t&i mot tac tir khac dé dua
dén may in thich hop khéc.

Mot may doi sanh (matching engine) nén c6 cac kha nang:
= HOo trg doi sénh ngtr nghia mém déo trén céc ban thé dugce sé chia
=  Cung cap viéc diéu khién trén doi sanh té1 dich vu yéu cau

= Khuyén khich cic nha quang cdo va nguoi yéu cau can trung thuc véi biéu dien dich vu
cua ho

= Hiéu qua va giam thiéu so fasle negative va false positive trong phép d6i sanh

Thuat todn ddi sanh ngit nghia c6 thé dya trén OWL, do d6 cho phép céc tac tir d6i sanh
nhan ra d6 tuong tu ngir nghia giita yéu ciu va quang cdo mic du ¢l phap co thé khac nhau
cua cac dich vu. Diéu nay dat dugc bﬁng cach so sanh cac IOPE duoc dac ta trong mo hinh
dich vu véi dic ta trong yéu cau. Dé cung cap kha nang dbi sanh ngit nghia mém déo, yéu cau
duogc ddi sanh theo phan cip gdp boi ban thé cho trudc ma néd di bao gdm cac khai niém ban
thé duoc dbi sanh hon 1a sy twong tu vé& ¢ phap giira yéu cau va quang céo. Do do, ban thé
cung cap ngit canh ma & d6 yéu cau va quang céo duoc thé hién rd rang. Ching han, ddi sanh

115



nhirng chiéc xe 6 t6 con (car) trong quang cdo vdi cac xe 6 to (vehicle) thi cac xe 6 to6 con
duogc tinh gdp (subsumed) vao xe 6 to.

Mot ddi sanh (match) giita mot quang cao va mot yéu cau xay ra khi tit ca cac dau ra
ctia yéu cau khop voi diu ra cia quang céo va tit ca cac dau vao ciia quang cao khop voi dau
vao ciia yéu cau. Chang han khi dich vu c6 kha ning dap tmg cac nhu ciu cia ngudi yéu cau
va nguoi yéu cau ciing cung cip tat ca thong tin ddu vao cho dich vu ddi sanh hoat dong. Do
d6, néu tham chi mot yéu cau dau ra khong khdp véi dau ra cua quang cdo thi coi nhu dbi
sanh d that bai. Dya vao sy twong tmg vé ngit nghia clia yéu cau quang céo, thi nhimng kiéu
ddi sanh dugc phan bi¢t nhu sau:

= Doi sanh chinh x4c (exact): khi dau ra cua yéu cau giong hét voi dau ra cia quang céo.
Nghia la, dau ra cuia quang cdo théa man hoan toan voi dau ra ctia yéu cau.

= Dbi sanh Plug-in: khi dau ra ciia yéu cau duoc tinh gop (subsumed) voi dau ra cta
quéang céo. Chang han, mot dich vu cung cép tat ca cac loai xe 6 t6 1a mot plug in khép
(matched) véi mét yéu cAu xe 6 to con. Dich vu quang cao cb thé duge thay thé vi tri
ctia dich vu yéu cau. Viéc dbi sanh nhu vay c6 thé lam giam do chinh xac (precision)
nhung c6 kha ning théa méan yéu cau.

= Pbi sanh tinh gop (subsume): Khi dau ra cua yéu cau tinh gop ca dau ra quang cdo.
Chang han mét dich vu yéu ciu xe 6 to con khép v6i phép tinh gop (subsuming) d6i véi
mot yéu cau mong mudn xe 6 to. Viée dbi sanh nay s& 1am giam d6 bao phu (recall) boi
vi dich vu quang co khong hoan toan thoa man yéu cau.

Nhu véy, ddi sanh chinh xac 1a trudng hop dic biét cua ddi sanh plug-in va dbi sanh
tinh gop.

9.3 LUA CHQN DUA TREN MO HINH XA HQI

Kham pha dich vu va xac dinh vi tri dich vu lién quan dén viéc tim cho ra mot dich vu
cho trudc ¢ dau. Pic ta cho dich vu mong mudn twong tmg véi mot cau truy van. Tuy nhién,
thay vi cau tra 101 dung (correctness) thi ta xem xét cau tra 101 du (completeness). Vai dich vu
c6 thé thoa man yéu cau cu thé trong khi tim cho ra dich vu t6t nhat thi c6 thé rat kho khan.
Day ciing 1a diém méu chdt phan biét giita rat trich thong tin va kham pha dich vu. Rit trich
thong tin hau nhu gip kho khin trong méi truéng mé vi ngudn thong tin can rit trich thuong
phai cu thé (d6ng). Tuy nhién, kham pha dich vu khong gip kho khan nay vi trong kién triic
hudng dich vy, bai toan kham pha va lga chon dich vy giam thiéu nguén thong tin can kham
pha va lua chon thanh cac dinh vu mong mudn (desired services).

Chic chin rang viéc tim cac dich vu mong muén nhu vdy bao gém céc thao tac tim
hudng (navigation) thong tin (information navigation) trong ngudn thong tin dugc to chirc
trong mot dd thi. Mot dich vu dugc kham pha bﬁng cach tim kiém trén dd thi nay. Theo truyén
thong, nhimg d6 thi nay dugc xay dung boi cac canh két ndi ngudn nay dén ngudn khac. Vi
duy, céc trang web chira céc siéu lién két dén cac trang web khac 1a khai niém co ban nhét cho
viéc tim hudng nay. Tuy nhién, web khong cung cap ngit nghia hodc khai niém hop ly. Do d6
tat c4 cic canh ra cia mot ngudn thong tin thi dugc xem nhu nhau. Hién nhién rang viéc tim
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hudng di dung rit quan trong khi tim kiém trén mot d6 thi khong 16 voi hang triéu nit ciing
nhu hang ti canh, vi no s& lam giam dang ké thoi gian tim kiém.

9.3.1 Cac k¥ thuit tw vin

Tu van (recommendation) 13 céng viéc du doan nhu ciu hoic méi quan tim cua ngudi
dung. Céac hé tu van (recommender systems) da dugc st dung rdng rai trong linh vyuc lya chon
san phém. Loc cong tac dua trén ndi dung la cach tiép can tinh cho viéc lua chon dua cac
trang web. N6 bao gdm loc cac trang web hodc tai liéu theo cac tir xuat hién trong trang web
hodc tai liéu nay. Tuy nhién, d6 1a budc lui cua céc tiéu chuin dinh vu web hién nay, vi né bao
gém cac biéu din hinh thirc c6 céu tric cia cac dich vu, va hd trg cho kham pha dya trén céc
biéu dién nay.

Mot cach tiép can khac nita 14 loc thong tin xa hoi (social information filtering). Trong
do, loc cong tac (collaborative filtering) dugc sir dung rong rai trong cac trang web thuong
mai di¢n tr nhu amazon.com. Trong loc cdng tac, cdc danh gia cua nguodi dung dbi véi cac
san pham khac nhau dwoc luu trit tap trung. Cac danh gia thuong duoc thu thap khi ngudi
ding mua san pham. Nguoi dung dugc goi ¥ mua san pham nao d6 dua trén cac danh gia cia
ngudi ding khac. Vi dy, ca Alice va Bob d3 mua cac cudn sanh A,B,C va khi Alice mua cudn
sanh D thi h¢ loc cong tac tu van cho Bob nén mua cudn sach D.

Nguoi tiéu ding dugce goi ¥ dugc goi 1a ngudi dung tich cuc (active user). Y tudng la
lam sao doan dugc mdt nguoi dung tich cuc danh gid mot san phém dya trén dénh gia cua
nguoi khac hay dua trén danh gia san pham va dich vu khac. Cach tiép can thong thuong 14 sir
dung tuong quan Pearson (Pearson correlation) dé danh trong so. Mot cach tuong tng 1a sir
dung véc to tuong ty gitra nhitng nguodi dung ma cac nguoi dung dugc md hinh hoa trong
khong gian nhiéu chiéu.

a. Tw van dwa trén mo hinh
Theo céach ti€p can ndy, mdt mé hinh cho cac nguoi dung can dugc xdy dung trude va
sau do st dung mo hinh nay dé doan vé nguoi dung tich cuc. Sau khi gom nhém (clustering)

ngudi dung, nguoi ding tich cyc s& xuit hién trong mot nhom nao dé6. Sau dé mot md hinh
xac suat vi du mang Baysian dé biéu dién mé hinh.
b. Tw vin dwa trén by nhé

Cach tiép can dya trén bo nhd xem xét danh gia tit ca cac nguoi ding truc tiép thay vi
xen vao budc xdy dung mé hinh. Viéc du doan cho danh gia ctia ngudi ding tich cuc 1a tong
cac trong sd cta danh gia tir ngudi dung khac ma & do trong sb s& tuong ng véi do twong tu
gifta nguoi ding tich ctrc va mdi ngudi dung khac. Co hai budce dé du doan. Mot 1a tinh gia tri
trung binh theo cac danh gia thu dugc, tiép theo 1a tinh d6 twong tu hodc khong twong ty giita
danh gia cua cac nguoi dung khéc nhau.

9.3.2 Lua chon dich vu dva trén tw vin
Luva chon dich vu dua trén tu van c6 thé duoc chia lam 3 khia canh:

= Kham pha bang tim kiém (lookup)va tim huéng (navigation) trong mang.
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= Tu vin thong qua nhu cau twong ty hodc khong tuong ty
= Danh gia chét luong

Ba khia canh nay c6 thé duoc xem xét trong mot nén tang duy nhét. Nén tang d6 1a cong
dong dich vu (service community). Mot cong dong nhu vay bao gdm mot sb ngudi quan trong
(principals) ma mdi ngudi nay co tiém nang sir dung va cung cap cac dich vu khac nhau.
Nhimng nguoi quan trong nay dugc trg gitp béi cac tac tir dé giup ho quan 1y cac tuong tac.
Céc tac tr danh gia dich vu va céc 10i tu van dugc cung cip boi ngudi khac. Quan trong hon,
gidng nhu con ngudi, cac tac tir duy tri mot danh ba nhitng ngudi quan trong dang dé tuong
tac, va quyét dinh ai co thé sir dung dich vu. Vi vy mdi tac tir hd tro chirc ning dang ki. Va
ciing nhu vy, céc tac tir ciing c6 thé tuong tac v6i nhau.

Mot tac tir ¢6 thé truy van dén mot tac tir khac vé mot dich vu ma nd can. Tac t&r nhan
duogc truy van c6 thé 10 di, hodc dép lai rang s€ thuc hién dich vy, hay gui y€u cau truy van toi
tac tir khac dé yéu cau thuc hién dich vu.
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