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Unified Modeling Language. It Is
e standard language used to

pac] E&L visuafize and document the

s of an object oriented system, as

] 2M Systema Co., Incx. P 2W Systerma Co., Inc.
Introduction Scope
ODAD: Object Oriented Analysis and vide a bird's eye view of OQAD
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the concepts to the world of SAS
ment

age you to enrich your expertise in
h knowledge of these technologies
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00 Technology on
mainframes

he key word is METADATA!, i.e Data on

. Most of the build-time enhancements

inenis. However, applications that
bloped with SAS/AF in other
envirohments will execute on
me platform
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UML

e UML provides improved

essiveness and holistic integrity.
UML is a {(mainly graphical ) notation
o oxpress Object Oriented designs.
inifies the methods of Booch,

gh (OMT) and Jacobson which
d in the late ‘80s and early ‘90s
dized by the OMG (Object

ment Group)

A 2 Systema Co., Inc.

UML

bjectory : the process for QO
elopment (like IBM life-cycle) is under
ardization

don't need to use Objectory to use

EGAE)}and Obiectory constitute together
ricept of Information Engineering
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UML Conceptual Framework

he generally accepted conceptual
nework for metamodeling is based on
architecture with four layers:
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UML Conceptual Framework
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Selected 00 Concepts and
their UML notations

lasses
ey .
I%Lects and Composite Objects

ociations, Constraints, and Comments
ids
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Classes Classes

' 55 may use a set of interfaces to specify
Slisétions of operations it provides o its

1 2% Systems Co., Inc,

14 2W Sysisms Co., Inc.

Classes

@ purpose of a class is to declare a
llection of methods, operations, and

Dbehavior of objects. All objects
stantiated from a class will have attribute
atching the attributes of the full
scriptor and support the operations
e full class descriptor.
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Objects

= UML Notation:

nhiontnama-nlacensma

sriangle: Polygon
centor « (0,0}

vortices = ((0,0).(4,0),(4,8))
bordesColor « black
RICOIor = while
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Composite Object

:composite object represents a high-level
ect made of tightly-bound parts. This is
stance of a composite class, which
&s the compasition aggregation
en the class and its parts,,

/AF frame is a typical composite

9 2 SBystame Ce., Inc.

Composite Object
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Methods

3 ré8ults of an operation.
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Events

eventis the specification of a significant
“oékurrence that has a location in time and

instance of an event can lead to the
on of a behavioral feature in an
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Constraints, Associations &
Comments

/nent is a text string (including
s to human-readable documenis)
d directly to a model element. *

2 2W Systems Co., ine.

Constraints & Comments

ML notation
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Associations

Diagrams

e-case diagrams: used to extract user

uirements
pence diagrams

xt Diagrams: used to establish scope
Activity Diagrams: used to extract

uirements
rams identify objects and thair
jons
2% Sysborm Ca., fno. F 2W Systerma Ca, Inc.
Diagrams Actors

fteraction diagrams document object
fteractions

te-Transition or statechart diagrams
liment Object changes

fhentation diagrams:

.- ;w-component diagram

.~ -deployment diagram

n actor is a role that a user plays with
reépect to the system

or is external to the system

or doas not have to be human: it can
xternal system
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Use-Case diagram Sequence Diagram
renevan | equence diagram represents an
ot action, which Is a set of messages
i changed among objects, against a
[ suda
LN =
“i
Soprees
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Sequence Diagram
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Component Diagram . Component Diagram

omponent diagram shows the
pendencies among software

ponents, including source code

nents, binary code components, and
(table components.

olriise that o "package” your application
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Deployment Diagram

eployment diagrams show the
fifiguration of run-time processing

Deployment Diagram

] Bments and the software COMponents, et | e
sses, and objects that live on them. == i
— merviony
ill decribe, for example, a three-tier Y
“architeture \
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Benefits of UML

is already the standard for most new
if product development development
driy companies are incorporating the
ML as a standard into their development
: ‘process and products, which cover
disciplines such as business modeling,
© requiréments management, analysis &
programming, and testing.

Benefits of UML

Understand the big picture {important for
1he: SAS community who defines itself as
b

Iiocumentatlon

ment in large MIS shops
te constraints on resources
cessarily cuts time

-Not always compatible with RAD

4 2W Systems Co, ine,
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Drawbacks Case Tools
allenge . p-//www.qucis.queansu.ca/Software-
rning curve neering/vendor.htmi
acles inherited from legacy culture onal ROSE from Rational Corp.
s standard yet for application ass and CRC Pro from MicroGold .

be SAS will provide a CASE Ipol of ifs
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00 Programming
Languages

al Basic, Forte

SAS—as an Q0 Programming
| Tool

rgion 6,04 SAS/AF (PC/DOS) introduced
: the Screen Controf Language, but it

n 6.08: Introduction of frames and
was a first step, but was still far
dustry standards. It was mostly a

ild GUls.

‘ersion 6,10 through 6.12 {Orlando
ase): many OO features:

libraries and Viewars
Table & Data form

SAS—as an 00 SAS—as an 00 Programming
Programming Tool Tool ~ -

Version 7: {(Nashville Release)

nents enable developers to perform
2x tasks without code, and deliver

g complete Version 6 class library

anded class library (Attribute linking,
3 and Drop, etc..)

al-purpose classes, including
ion classes, a halt handler class.

ment tools such as the Class
and SCL Static Analyzer

~vistal models that provide access to
‘SAS fablgs and external files

a7 2ZW Syslema Ca., no.

SAS—V7 as an 00
Programming Tool The challenge for us

ood software system is a software
h was designed, developed and
xmented within a rigorous
odology
pose was to stimulate your curiosity
ovide an eye opener for the
ging standard technology for
jon Engineering, which we, SAS
ould not overlook.
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Appendix .
Object-Orlented 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 ditectly to real-world
concepts that they seek to model
» are easler 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.
L J
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.
Obijects 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: _
a collection of operations that an object can perform on itself or on other objects.

behavior Methods define the operations that an object can perform.

state a collection of attributes and their current values. You can set these values
through SCL. _

identity a unique value that distinguishes one object from another. This identifier is

referred to as its object identifier.
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