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NR<= QOutline

Sometools and technologies for the development of Component based | nfor mation Systems

» Object Management Architecture, CORBA (Common Object Request Broker Architecture)

* Microsoft COM (Component Object Model), DCOM (Distributed COM)

« Component Object Models, IDL (Interface Description Language)

» Layered Architectures, 3-tier/n-tier, Business Objects

» Rational Rose/UML (Unified Modelling Language)

» Visual Basic, Visual C++, ATL (Active Template Library), J++ (MS Java)

* Compound Documents, ActiveX Controls, ActiveX Documents

* Universal Data Access, OLE DB, ADO (ActiveX Data Objects)

 MTS (Microsoft Transaction Server)

o IS (Internet Information Server), ASP (Active Server Pages), Scripting

» SOAP - Simple Object Access Protocol

« XML, DTD (Document Type Definition), DOM (Document Object Model),
XSL (eXstensible Stylesheet Language)

» Microsoft Repository, Visual Component Manager (VCM)

* Microsoft Message Queue Server (MSMQ)

« OODB (??)

e ....and more....puh....
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NRZ= OMG’sObject Management Ar chitecture

Application CORBA facilities
Objects Vertical CORBA facilities
Healthcare Financid etc.

Horizontell CORBA faqlities

User Info Systems Task
Interface Management ||| Management Management

» Syntactical interoperability Transactions
. - Naming Persistence & etc.
» Semantic interoperability Concurrency )

CORBA services

OMG - Object Management Group CORBA - Common Object Request Broker Architecture
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L ocal in-process, L ocal out-of-process, Remote
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Marshalling for Out-of-Process Components
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Interface Funclion Table

» VTableinterfaces- abinary standard with interfaces based on a memory layout corresponding
to that of abstract classesin C++

A COM interface and its functions is similar to an abstract base class with a set of virtual
functionsin C++

The extralevel of indirection provides flexibility with respect to how interfaces are
implemented.

» Dispatch interfaces- query the interface for its functions and their signatures

* Dual interfaces- available both for efficient vtable access and for scripting languages
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NR== Interfaces, Components/CoClasses, Objects,
GUID (Glaobally Unique Identifiers), CLSID, II1D

IX f1(...) > ... Y gl(...)> ... 1Z hi(...)-> ...
O— ~f2(.)-> ... O— < g2(...)> ... O— < h2(..)-> ...

Interfaces Versioning - Multiple interfaces - Single inheritance - |Unknown

X DLL
| X O - cl O— c3 or
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NR== |ntegrating COM Components
via Containment vs Aggregation

Containment Aggregation
| X I X c
O— C O——
% Y |bp Y
O—\ O— O
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NR== DL - Interface Definition Language

[ object,
uuid(EA762187-A99A-11d3-95F4-0060979B4844),
ol eautomation,
dual,
o
interface IOSSSMLogin : IDispatch
{[id(2), helpstring("Function LogOn")]
HRESULT LogOn([in] BSTR user, [in] BSTR pwd, [out] VARIANT_BOOL* okLogOn);

[1d(2), helpstring("Function LogOff")]
HRESULT LogOff([out] VARIANT_BOOL* okL ogOff);

};

[ object,

uuid(EA762188-A99A-11d3-95F4-0060979B4844),

ol eautomation,

dual,

e
interface IOSSSM XML : IDispatch
{ [1d(1), helpstring(" Function GetRecordinfo")]

HRESULT GetRecordInfo([in] long recordI D, [in] short retrievalMode,
[in] VARIANT_BOOL getHTML, [out] BSTR* XML String);

-}
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= Component Object Models

* |In component based systems an object model consists of classes, interfaces, functions, etc,
typically specified by an IDL (interface definition language).

[

NR<

0 DEQ al Ba dezig Dbject Browse N =] S
’Ei.' File Edit Miew Project Format Debug Run Query Diagram JTools Add-Ins Window Help ;lilﬂ
|B-ra-feE@ @ 00, «¥FE¥Rae a0 CEd _
IWurd j 1 | 3 | |_fﬁ| il
| M1
Classzes Mermhbers of 'Document’
B CustormLabels =] l=® Presentit =]
1 Dialog =3 PrintCut
1 Dialogs r =B PrintPreview
1 Dictionaries =3 Protect
@ Dictionary [ Range « MSWord COM/Automation
1 Document : s Redo . . .
1 Documents =% RejectAllRevisions mterfaC% |”UStraIed In the
&} DropCap = Reload Visual Basic Object Browser
1 DropDown = RemoveMumbers
21 Endnote =% Repaginate
1 Endnotes =% Raply
21 Ervelope =B R aplydll
1 Field =& Foute
21 Fields =% RunAutobdacra
1 FileConverter =% RunLetterizard
2 FileConverters =% Save
B FillFormat -
21 Find =@ Select
i i B
& PreteterBuenton 2] It ~
Sub Saveds([Fiiaiame], [FlieFormad, [LockComments), [Fassword), [AdaTaoRecentFies], [WitePassword], [ReadOniRecammeandead],
[EmbedTrueTeronts), [SavelativePictureFormal], [SaveFonmslata), [Saved sd0CELelted)
Membet of Word Document
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NR= Programming L anguages and
Development Environment

Microsoft Visual Studio - an elaborate development environment

Visual Basic - very(!) easy to learn and use - inflexible - performance

Visual C++ - powerful and flexible - complex - wizzardmania....

Visual J++ - no experience withiit.....

ATL (Active Template Library) - utility for creating COM componentsin VC++
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Compound Documents
with ActiveX Controls and ActiveX Documents

7z
=
(L
[

. Testing Word spellchecking

Check spelling |sp|e|l Incarrect spelling
Sioto |http:'\,"-,www.usit.ui0.n0
- | Universitetet i Oslo Sak Oppslag Hjelp
e
[ ] - - - - o
b ‘wy. Project] - Microsoft Yisual Basic [run] - [Form1 [Code]]
USIT - Universitetets f
’Ei' File Edit “jew Project Format Debug Run Query Diagram Tools
Senter Aadd-Ins  Window Help _|5’|£|
for informasjonsteknologi |- = e =z
J g Option Explicit |F'ru:u:eu:|ure| =
] Priwvate Jub cmdCheck Click()
USIT N IT-tjenester ved ThO Din mwyWord As Word.Application
: " rer __ TUSITs elektroniske et myWord = New Word.Application
informerel N ; g :-—1 If wyWord.CheckSpelling|txtSpell.Text] Then
) 01)1‘?“ ﬂ:.Sﬁ'{l _'_e o 1bl1Result.Caption = "Correct spelling™
& Awviza Info@usit.uio.no Elze
4 | _’l 1blEezult.Caption = "Incorrect spelling”
End If
End 3uhb
Priwvate Jub codGoto Click()
WebBrowserl.Nawvigate [txtlURL.Text)
End Sub
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NR==  Layered Architectures- 3-tier/n-tier

Computerl

User layer

Application layer

Computer2 Computer3
Data Data Data layer
Source e Source
Computerd ~ ~__ Computer5
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NR= Characteristics of Rational Rose/UM L

-
+ “Mainstream” - well-known and seen as a standard

+ Information modelling and explicit object interaction modelling
+ Object model available via COM/automation - it can be extended and customised
+ Code generation (but not production code...)

+ Informal (isthisaplus??)

. Businessrules and behaviour other than explicit object interaction

. Conceptual errors cannot be detected - models are not correct/incorrect - no modelling tool can
distinguish good from bad models (and thisis difficult also for experienced modellers)

., Incomplete

. Slightly confusing organization (at least at first...)

» Consider it mainly as adrawing tool and as a model repository

» Use only those parts that are well understood/agreed upon, and use it consistently -
do not “over-model”

* Modelling syntax is not essential, but you are not likely to do e.g. Class Diagrams any better...

» Assuming that analysis/design is essential to large-scal e software devel opment, then a modelling
tool can be useful to establish good routines for planning and documentation, and as a means for
unambigous communication internally and externally.
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Rose (cont.) - a model is organized into a set of logical packages

# Rational Rose - dlepr-objectmodel. mdl - [Class Diagram: DocuLiveEPR / Main]
@ File Edit “iew Browse Heport Query Toolz Addln: Window Help - |ﬁ’|£|

D=8 t|wm(e] s B 2lmalo] &4 228)E)

I:l Ize Caze Yiew W _I
L——_II:I Logical Yiew AEC Kemel Madule
= & DL Diagram E
ElI:l DoculiveEPR —
..... Z Main = M
#-J Kemel Module = .
I:l zer Madule z ' BuildTime
I:l Site Maodule —_ '
“[CJ UseNor [
03 UserEng F Site Maodule
F-J Component Yiew e
----- [ Deployment Yiew =
= "
7 | BuildTime
| 1
A User Madule
Ak
Build Time ;{ *, BuildTime
UserMar UserEng
| _>|_I

For Help, press F1
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NR=_§ Rose (cont.) - Class Diagrams - Information M odels

ational Rose - dlepr-objectmodel.mdl - [Class Diagram: Access attributes / Uzer_Access attributesz]
I_E,?__l File Edit “iew Browse Beport Querny Toolz Addln: Window Help - | Elﬂ

D& 2=2 @ 02| 2lsalo] 89 £l

F
Single-valued, multi-valued and compaosite attributes of items of paticular categoaries. j

Single-valued attributes are defined as ordinany attributes. Multi-valued attributesz are
defined with a type defined as"Set[<categane=]". Composite attributes, i.e., attributes
with their own set of attributes, are defined by classes with the stereotype

<<Attributes=»
User_aAlias
(fram User hiadule)
SStanDate : User_sAliasStarDate
SEndDate : User_AliasEndDate

<<Attibutes>
User_Documenticcess

sieNaEl ol o)E

zaatributes= (from User hiadula)
User_OtherPermission ] . ] graccessFunction @ #User_Function
(from User hodule) talias /= +alias glocation : #5ite_Unit
gostegory - ¥sar Pemission SaniDate : Uner FundtionEnd.
j +otherAccessitemn = cswnersr

—_— +acoessitem

& << ners=
— <= 0nerss
1

—— +owaner b1 1/ +member + sonce

<<Documents»
User_Aceess
(from User hiodule)

gpEmergeneyphccess : User 777
GExtendedfecess @ User_¥Frr
GFrivilegelUszers ; User 7Ty
gePrivilegeAccess | User 777
GFrivilegeAdmin : User_Fr7
FrivilegeDocumentDesign @ User_77
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Rose (cont.) - customised views on the model

# Rational Roze - dlepr-objectmodel. mdl - [Clazz Diagram: Uzer Overview £ Main]

@ File Edit “iew Browze Beport Query Toolz Adddn: Window Help - ||5‘|£|
L Expand Selected Elements 7| El Ell ﬁ)l ﬁl | .l

il Levels: i is meant to be used for queries agains the logical model; i.e., :I

™ Expand to n levels |1 % ented different viesws on the overall model. _I
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q
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E [T Realizes V¥ Implementation ZF
q
E [ Instartiates
i _RecordFolder
E! I_ Metaclazs rfrom kemel

[ Azzociation Z“S
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4' ==Record=»
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| Startl @ Utforsker - E:'x...l Microzaft F'-:uw...l @ Yolurme Cantral | @ CO-ROM-zpill... ”@ Rational B...

SRRy 217

Norsk Regnesentral / Norwegian Computing Center COM on, December 1999



atf
—

NR=.§ Rose (cont.) - COM/Automation - the Rational Rose Object M odel

[t] Ble Edit “ew Project Format Debug Bun Query Diagram JTools Add-Ins Window Help

1= s

=181 %]

B-5-BcE@ #aR <« © \» | AR das|5oad

2

! -] #hl v

IRatiunaIRuse j *l "l |-;>ﬁ| il

Classzes

B RoseAction

P RoseactionCollection
1 Roseaddin

1 RoseaddinCollection
® RoseaddinManager

Members of 'Rosespplication'
=] |e® Height

B Left

e Pathiap

B ProductMame

EH Top

P Rosefpplication

E& version

® Rosehssociation

B RoseAssociationCollection

1 Roseattribute

1 RoseattributeCollection

B RoseCategory

1 RoseCategoryCollection

B RoseCategoryDependency

P RoseCategornyDependencyCollection
P RoseClass

B RoseClassCollection

Bl RoseClassDependency

1 RoseClassDependencyCollection
B RoseClassDiagram

1 RoseClassDiagramCollection
B RoseClassRelation

! Visible

B Width

= CompileScriptFile

= ExpcuteScript

= Exit

=% GetLicensedApplication
=& GetProfileString

=2 Mewhlodel

= MewScript

=% DpenExdernalDocument
Ead Openhiodel
= OpenkodelAsTemplate
= Open3cript

=3 OpenllRL

j =B Save

Function OpenModel{{helfocer 45 String As Roselodel
Member of RationalRose Rosefpplication
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NREE Rose (cont.) - retrieving the classes defined in a particular model
Proje DE0 gl Ba 1 ode =g x
[¢]1 Ele Edit Wew Project Formak Debug Bun Query Diagram JTools Add-Ins ‘Window Help ;Iilﬂ

[B-1-EHoddae o0 ) =My 2ubyas Eomd ;

Clazz:

Clazz:

1|

ICummancH =l ICIick =l
Dim rosedpplication As FationalRose.rosedpplication (=
Dim roseModel Az RationalRose.roseModel b
Dim roseClazsCollection As RationalRose.roseClassCollection
Dim roseClass Az RationalRoge.roselClaszs
Dim i &s Integer
Set roseldpplication = New RationalFose.roselpplication
Zet rozeModel = rozedpplication.OpenModel ("C:\vziemensobjectmodelEPRVdlepr-objectmodel .mdl™)

Jet

For

Next

Call rosedpplication.Exit -
S=d | >|—|

Clasz: User FamilyName I
IltenIlterator
Clazs: _WiewItem
Clazs: _(ueryIltem
Clazzs: _Felation
ITzer
Class: User OtherPermission
Clasz: User_ CardID
Clasz: User Fegistration

Claszz: User UserQuit 'J
-
_>I_I

roseClazsCollection = roseModel.GethllClazses

i =1 To roseClassCollection.Count
Get roselClass = rozseClaszssCollection.Getat(i)
Debug. Print "Class: " & roseClass.Nane

[x]
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NR== Rose (cont.) - Generating Visual Basic from a M odel

i LYLL B D50 al Ba desig Bl ACCE poe =

21 Fle Edit Wew Project Formak Debug Bun Query Diagram JTools Add-Ins ‘Window Help _|5’|£|

ﬂ@*ﬁ'ﬁ|@ﬂﬁ|ﬁ?|ﬂ“|© ) I e MEEYRa 0 da s B aED -

ropeck s DO YE
I{General} j I(I]eclaratiuns} j i A
I=
F

'"##ModelId=3531DF3D0096 il 00 @ IItemIterator (IItemIte;I
Priwvate mPrivilegebccess As Scring b e 1 IServer (1Server.cls)

----- B Tuser (IUser.cls)
"##ModelId=3531DF42 0062 e 1 TUser_Access (IUser_A
Private mPrivilegeddmin 4= 3tring i B2 Tuser_alias (IUser_Alia:

----- B Tuser_aliasCollection (1
1 -

##HndelId—?BﬁlDFAdlDS?A ] N (0 [ I @ IUser_Documenthccess

Private mPrivilegelocuwentlesion 4s 3tring 44 i 1 TUser_Documentaccess

----- IUser_Module (TUser M
#llodelld=dgalbrcanoes - o o % ILIser_OtherF'EI::rmissin_n
Public Function Createdlias() &4z IUser_Alias - o
End Function @ IUser_OtherPermission

----- B2 Tuser_Preference (IUse
1 ##HD delId=3831DFC500F: ey m- IUSEI’_REI;IiStrEItiDI'I I:IUE_
Public Function CreateDocumenthccess() As ITser Documentdccess | || 8 1UserCollection (IUserC +
End Function

'##ModelTd=3533531DFCe01lz:s 1
Public Function CreateltherPermission() Az IUser OtherPermission |IU5er_AccE55 ClassModule
End Function

%
Alphabetic |Categu:urized
'##ModelId=383291130209 (Marme) Iser_Access j

Public Property Get PriwvilegeDocumentDesign() Az 3tring DataBindingBehawic 0 - wbMone
PrivilegeDocumentDezign = wPrivilegeDocunentDesign DataSourceBehavic 0 - wblNone
End Property 2 - Publichote =

'##Modelld=383291180145 Instancing
Public Property Get Privilegeddmin() As String Sets a value that specifies whether you

Privilegeddnin = mPrivilegeddnin v| can create instances of a public class
3

4 | | outside a project.

0

Norsk Regnesentral / Norwegian Computing Center COM on, December 1999



[

NR< Universal Data Access (UDA)

with OLE DB and ADO

Visual
Badc

ADO (ActiveX Data Objects)

C++ Script Jva Data Consumer

N

. Other Data Provider
Directory :
Servi E-malil "o Data Stores

~
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NR= SynEx - Syner gy on the Extranet
Shared, Federated Electronic Healthcare Records

- kN

RH =" include &= & copy SA
; fﬁ = i
< TEw
E <+ B EE examination HE
> <
surgery % = A
current el o P
situation copy include
T rRH T SA~ SynEx

& prototype
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NRZ= osea=  SynEx Demonstrator Architecture

IE5- Internet Explorer 5 @ Simple Client @ DCOM Client

record

browser

(¢lient input);  document

0 browser any web DCOM enabled
| L—E (client output) ronss client application
o
O

ActiveX, XML browser,
XML parser, XSL processor

XML XML/XSL
formatted HTML
request http
& response response

______________________________ S S
| 00 0 | o
ASEP- AF?tlve /f/\\ i Oslo Synapses Server
rver Pages /
, : 4 Session Manager || i -
web server interface - ' (stateful |
session information | web/XML ' !
(VBScript) : services COM, dil) ! SQL
! ! Server
[} [}
P —— | (stateless, ! DB
SyEX i COM, dll) i
HTML XL i (VB or VC++/ATL) i SynXML generation
H | |
H ! Server Component| | ! . . . . .
variousplain i T : requ)ﬁ\t/lfi) ' . 4 DB interface
HTML pages ' (stateless, (TSQL
SynXML i coMm, dil) ADO Stored Procedures)
DTD i ' XML string
: (VB or VC++ATL)
|
[1S- Internet Information Server i MTS- Microsoft Transaction Server
[}
I
|
|
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NR== SOAP - Simple Object Access Protocol
XML formatted Server Requestsvia http

Server request:

http:\\www.nr.no\synexdemo\oss.asp?<OSSrequest>
<RecordInfo RecordID="12082373463" Retrieval="all"/>
</OSSrequest>

The parameter " <OSSrequest>...</OSSrequest>" isreceived by the Active Server Page
" 0ss.asp”, at the specified address, for further server-side processing.

Benefit:

Enable access to server-side business objects via http - less problems with Firewalls

PS: SOAP (Simple Object Access Protocol) uses adifferent XML format.
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NR= Active Server Pages (ASP)

» Avoid the use of scripting languages (e.g. VBscript) except as " glue” between COM components.

VB, VC++ or J++ offers better development environments

<%@ L anguage=V BScript %>

<%

'--| The ASP script for retrieval of record and document XML from the Oslo Synapses Server.

|

'--| The script creates a COSSA SPServer object and forwards its parameter client request to this

'--| object's PerformSynX ML Request function. The COSSA SPServer object will handle the request
'--| and forward the requested XML information, or an error message, back to the client via the

'--| Response object of this ASP script.

On Error Resume Next

Set objServer = Server.CreateObject(" OSSSynExDemo.COSSA SPServer")
obj Server.PerformSynX ML Request(Request.ServerVariables("QUERY _STRING"))

If Err.Number <> 0 Then
Response.Write(”...error message to client - e.g. XML formatted...")
Err.Clear

End If

%>
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Document Object Model (DOM) of the MS XML Parser

w5, Project] - Microsoft Yizual Basic [design] - [Object Browszer] |

’Ei.' File Edit Wiew Project Format Debug Run CQuery Diagram Tools Add-Ins Window Help ;Iilﬂ
|B-a-feE@ @ -0, «¥FEe¥YRau e 0 1A _
[msxmL = ] Bl R

! -] #h[v]

Classes Members of XMLDOMMOde!

@ =globals= | |E& nodeTypestring ;I

21 DOoMDocument
1 DOMFreeThreadedDocument
21 LD Ond Attribute

B [MLDOMImplementation
B [MLDOMMamedModetdap

21 1XMLDOMMode

B mLDOMModelist

B 1mLDOMMotation

21 1¥mLDOMParseError

B pLDOmProcessinginstruction

m FmLD O T et
] 1WTI R urtirns

5 nodevalue
5 ownerDocument
B parentMode

B [MLDOMCDATASection B parsed

B [MLDOMCharacterData E& prefix

B [<MLDOMC amment B previousSibling
B [MLDOMDocumentFragment B specified

Bl [MLDOMDocumentType EH text

21 1pLDOMElement E& wmil

B [<mLDOMEntity =% appendChild
1 1pLDOMENtityRefarence =3 cloneMode

Eet hasChildMod
= insertBefare
=3 removeChild
=2 replaceChild
=% selecthodes
=3 selectSingleMode

=@ transformilode

=B transformiodeToObject

Function hasChildNodes{) As Boolean
Member of MSEML IXMLDOMHode
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Jﬁ] Console  Window  Help
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ﬁ Transzaction Server Suppoart
E=-I_] Computers
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DTC (Distributed Transaction Coordinator)
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Database connection pooling

The " stateless’ programming model
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NR== Microsoft Message Queue Server (MSM Q)
» Message - “piece” of information sent between two applications
» Messages can be formatted in e.g. XML
« MSMQ allow different applications to communicate with each other using “ store-and-forward”

« MSMQ issimilar to E-mail servers-
more mechanisms for assuring the reception of messages sent
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CIR - Common Information Repository
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NR= —
= Motivation for BRI X

« Uniform access to a shared domain model

» Application developers only need to know the domain model to know how
to operate on persistent objects instantiated from classes defined in the
model

» Genericity is achieved without a generic domain model

 Services offered and transactions executed cannot be entirely predefined

» Change control - being able to handle changes in a flexible manner
Different parts of the architecture provides relatively good encapsul ation

such that mgjor changes or revisions do not affect the entire architecture

* Model independent CIS - easier to change the server centrally than to
change all the distributed clients
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Problems and Challengesfor BRI X

Performance

Transaction handling and Concurrency control

Caching strategies

Enforcing general business rules

Managing the software development process

Roles and role modeling

The generic caching services and the transaction and concurrency control
mechanisms does not utilize knowledge on how the objects involved will be used
and operated on by the application tools.

Instead of creating a single overall domain model, create several smaller sub-
domain models that each model a more specific and narrow domain; e.g. asingle
task or activity.
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Microsoft Repository
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NRZ= Object Information Models of Microsoft Repository

RTIM - Repository Type Information Model

» A domain independent information model

* Madeto record and retrievemeta-information on a
variety of domains (e.g. UML, DB Schemas,

Components, Datatypes, and more)

» Basic concepts. Class, Interface, Property (attribute

and method), Collection, Relationship
Relationship Types

Collection
Types

Cortainment (of item in Directony)

Itern s-of -Directory

Properties

Directory-cf-Item s

Classes

»

Child Count

L
ModificaionD ate

./’Eﬁe.ctuw

»
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Repository UML Information M odel

A domain dependent information model

Made to record and retrieve meta-information on UML
models (e.g. fromRational Rose models)

Accompanies COM/Automation interfaces

Implemented by RTIM

Currently “too normalized” - should alow for
“redundancy”; e.g. Class-Association-Role relationships
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NR==  Visual Component Manager (VCM)

A repository for organizing and storing information on components, models,
projects, and more, to make them readily available to the devel opment organi zation.

Yizual Component bManager
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NR== What about Object-Oriented Databases?

* Main benefit

Avoids mismatch between relational data and object-oriented applications;
e.g. inheritance relationships, recursive structures, ....

» Do they scale well, do they perform well - may be - but many in industry considersit an
added risk to rely on this for large enterprise information systems

» Developers will be happy with them - but will this reduce development cost enough to
outweight the “risk” (real or perceived)?

» What about customers- do they benefit from it?

» Main problem

No “killer application” - there seems to be no undisputable need for it
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NR= Object-Oriented to Relational

a) Singletable b) Leaf tables only ¢) One partial
table per class

d) One full table per class

abstract? H
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“*Componentifying” FS?
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