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Introduction 

Object Oriented Analysis and 

Unified Modeling Language. It Is 
standard language used to 
visualize and document the 
of an object oriented system, as 

business modeling and other 
systems. 

'Z'II~Co .. 1no. 

Traditional A&D 
Methodologies 
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Credits 

of this presentation are excerpts from 
which are: 

o Rational Software Corporation; 
o Martin Fowler, UML disJilled, 

""··W,,,~ev. [997 

Scope 

a bird's eye view of OOAD 
a blrd's eye view of UML 

the concepts to the world of SAS 

you to enrich your expertise In 
knowledge of these technologies 

00 Technology on 
mainframes 

misconception: Object Oriented 
is just for flashy graphical 

~X~,caluse Components can be: 
...' •• nc,""vllSua~:l MODELS) 

".···.·~irVi!liJal (CONTROL) 
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00 Te~hnology on 
mainframes 

key word is METADATA I , i.e Data on 

Most of the build-time enhancements 
software require the graphical 
of desktop environments and, 
not work in mainframe 

en\iitdJ~me,nts. However, applications that 

••• ~i~rE::~~~w~lt;h ;S:!ASlAF in other ; will execute on 

UML 

: the process for 00 
(like IBM life-cycle) is under 

..... ~~:~p~~ Objectory constitute together 
.~J of InfonnatJon Engineering 

UML Conceptual Framework 
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UML 

UML provides improved 
'essiverless and holistic Integrity. 

is a (mainly graphical) notation 
express Object Oriented designs. 

the methods of Booch, 
(OMT) and Jacobson which 
the late '80s and early '90s 

by the OMG (Object 
loennent Group) 

UML Conceptual Framework 

generally accepted conceptual 
for metamodeling Is based on 

,r"hi~"~llIr .. with four layers: 

,. 

Selected 00 Concepts and 
their UML notations 

and Composite Objects 
Constraints, and Comments 

12 ZN~Co..1nc. 
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Classes 

Jt~~ii~~!~mantics 
F;;~'r-'!A~!';lass is a description of a set of objects 

, ,tJ\li.tshare the same attributes, operations, 
methOds, relationships, and semantics. A 

y use a set of Interfaces to specify 
s of operations it provides to its 
enl. 

13 

Classes 

15 

Objects 

represents a particular instance 

Identity and attribute values. 

" 
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Classes 

....... 
1:C.. 

+ItM:Araa .. {l0D,1~ iii=---~ 
=0 
~ ~ --1IIIMIr': IiII:IaIIIan 

, 0 

Classes 

purpo!~e of a class is to declare a 
of methods, operations, and 
that fully describe the structure 

of objects. All objects 
a class will have attribute 
the attributes of the full 
and support the operations 

full class descriptor. 

,. 

Objects 
• UML Notation: 

I'Ihi~tnAmli·cl~Qc:n.~m.CI 

'danglEr Polygon 

CtH'tter _ (0.0) 
__ • «(0.0).(4,0),14 .3) 

~-­flIlCoJor _ while 

.. 
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':::;r:~;:- .. Composite Object 
~~~r(t,l;;!;\:,_ 
l,]:' ;';;jl;t.l!.~omposite object represents a high-level 
..... .··P9~~~ made of tightly-bound parts. This is 
;" .. '.' :'~.:~!1·instance of a composite class, which 
,f", ..•.••. 11m ...•. · ... pP .... !lI!ee ... s ...... the composition aggregation n •. )~~n the class and its parts .. 
:.;:,jJ.f!S'ASlAF frame is a typical composite 

!11:>!~ct. 

" 

Methods 

Is the implementation of an 
It specifies the algorithm or 
that effects 
of an operation. 

21 

Constraints, Associations & 
Comments 

::(.~'.~~~~!t~~~~ a semantic relationship 
: ..•. model elements that specifies 

and propositions that must be 
as true. 

i ~']=i~\~:is a text string (including to human-readable documents) 
directly to a model element. • 

.. 
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CompOSite Object 

OJ 

Events 

event is the specification of a Significant 
that has a location in time and 

of an event can lead to the 
of a behavioral feature in an 

2W s,.tenw: Co., II'IQ. 

Constraints & Comments 

I==...-~ 

.. 
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Associations 

.. 

Diagrams 

diagrams document object 

'I9-,T",n!lilion or statechart diagrams 
:1dc1PdllTleI1t Object changes 

."iril.~I~.mlentatlcln diagrams: 

27 Ms,.t.r.ea.,. 

Use-Case diagram 

--

at 2W.8IJeCImI Co.. Inc. 

,219 

Diagrams 

identify objects and their 

" 

Actors 

actor is a role that a user plays with 
to the system 
is external to the system 
does not have to be human: it can 

:;:tii~~!~xtemlal system 

.. 

Sequence Diagram 

eqlJence diagram represents an 
which Is a set of messages 
among objects. against a 
axis 

.. 
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Sequence Diagram 

--
--

... - -
%W~Co.,Inc. 

Statechart Diagram 

33 

Component Diagram 

?Omlporlent diagram shows the 
mdienc)ies among software 

including source code 
binary code components, and 

components. 
;, .. >'Vl;/j;tl'tA that to "package" your application 

.. 
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State 

.. 

Activity Diagram 

Component Diagram 

~­
~-, 
o 

.. 

~.Ino. 
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Deployment Diagram 

IDIc,vrnleni diagrams show the 
of run-time processing 

and the software components, 
and objects that live on them. 

:"'~lft~iij~lecribe. for example, a three-tier 

31 M 8yeCtrnI Co.. Inc. 

Benefits of UML 

" 

Drawbacks 

curve 
Inherited from legacy culture 

yet for application 
In large MIS shops 

."r~OI~ways compatible with RAD 
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Deployment Diagram 

1'~~ll 
I-~Il 

.. 

Benefits ot UML 

tool to communicate with all team 
(o",mAin Experts, users, other 

.... ';dil!~iI!9PEtrs) 

~:~~~:~~i~~~f~o~r large systems 

... rw~Co..1no. 

Case Tools 
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00 Programming 
Languages 

"Ii,,' llmd,'cI"'course SAS ... 

.. 

SAS--+ as an 00 
Programming Tool 

.. 

SAS--+ V7 as an 00 
Programming Tool 

complete Version 6 class library 
class library (Attribute linking, 

Drop, etc .. ) 
,.flj8r1iii)'aI··pur classes, including 

96111il,iill,on "Ii"""'''', a halt handler class. 

',.,," 116il'liIiiual models that provide access to 
$1~S:1tables and external files 

222 

SAS--+ as an 00 Programming 
Tool 

6.04 SASIAF (PCJDOS) introduced 
Screen Control Language, but It 

00. 
6.08: IntrodUction of frames and 
was a first step, but was still far 

standards. It was mostly a 
GUls. 

.. 

SAS--+ as an 00 Programming 
Tool 

7: (Nashville Release) 
CL is renamed SAS Component 
Model (SCOM) 

enable developers to perform 
tasks without code, and deliver 

that have the look and feel of 
host platform, and are virtually 

;Plurg,a,jd Play 

.. 

The challenge for us 
software system is a software 

deSigned, developed and 
within a rigorous 

was to stimulate your curiosity 
an eye opener for the 

standard technology for 
Engineering, which we, SAS 

not overlook. 

.. 
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Appendix 
Object-Oriented Programming 

(Excerpt from SAS Doc-Online v7.1) 

Object-oriented programming (OOP) is a technique for writing computer software. 

The term object oriented refers to the methodology of developing software in which the 
emphasis is on the data, while the procedure or program flow is de-emphasized. That is, when 
designing an OOP program, you do not concentrate on the order of the steps that the program 
performs. Instead, you concentrate on the data in the program and on the operations that you 
perform on that data. 
Advocates of object-oriented programming claim that applications that are developed using an 
object-oriented approach 

• are easier to understand because the underlying code maps directly to real-world 
concepts that they seek to model 

• are easier to modify and maintain because changes tend to involve individual objects 
and not the entire system 

• promote software reuse because of modular design and low interdependence among 
modules 

• offer improved quality because they are constructed from stable intermediate classes 
• provide better scalability for creating large, complex systems . 

• 
Object-oriented application deSign determines which operations are performed on which 
data, and then groups the related data and operations into categories. When the design is 
implemented, these categories are called classes. A class defines the data and the operations 
that you can perform on the data. In SCl, the data for a class is defined through the class's 
attributes, events, event handlers, and interfaces. (Legacy classes store data in Instance 
variables.) The operations that you perform on the data are called methods. 
Objects are data elements in your application that perform some function for you. Objects can 
be visual objects that you place on the frame_for example, icons, push buttons, or radio boxes. 
Visual objects are called controls; they display information or accept user input. 
Objects can also be nonvisual objects that manage the application behind the scenes; for 
example, an object that enables you to interact with SAS data sets may not have a visual 
representation but still provides you with the functionality to perform actions on a SAS data set 
such as accessing variables, adding data, or deleting data. An object or component is derived 
from, or is an instance of, a class. The terms object, component, and instance are 
interchangeable. 

Software objects are self-contained entities that possess three basic characteristics: 

behavior 

state 

identity 

a collection of operations that an object can perform on itself or on other objects. 
Methods define the operations that an object can perform. 
a collection of attributes and their current values. You can set these values· 
through SCL. 
a unique value that distinguishes one object from another. This identifier is 
referred to as its object identifier. 
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