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» Object-Oriented Programming

1. Identify Objects
2.Design Protocol _ _
INCreasing

3. Factor Hierarchy difficulty

4. Implement Methods
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* Identifying Objects

* Model Computation as an activity of
collaborating agents (objects).

» Define the classes to which objects
will belong.

e Distribute responsibility (to meet
requirements) over classes.
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* Division of Responsibility Example
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» Trace Responsibilities
* Render waveforms as visible image.
Record display position, scale and
emphasis.

« Waveform Responsibilities

* Interpret samples as a representation
of a real signal. Manage signal processing.

» Vector Responsibilities

» Store sample data. Perform numerical
computations. Access signal processor.

» Configuration Responsibilities

» Configure acquisition circuitry. Record
acquisition circumstances.
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* Questions

* What objects need be duplicated when
a signal is displayed both normal and
magnified?

« What objects must (should) change when
a new trigger occurs?

» Exactly when does a configuration
update after a user-requested change
In acquisition parameters?
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Object-Oriented Design

» Grade School Example
» Object-oriented description

Responsiblity Collaborators

Teacher Teaches Lessons Secretary
Evaluates Students Student
Principal
Student Learns Lessons Teacher
Principal
Principal Administers Funds Teacher
Diciplines Students Secretary
Hires Staff Student
Nurse Gives First Aid Students
Gives Vacinations Teachers
Secretary Answers Phone Teacher
Prints Handouts Principal
Janitor Cleans Building Teacher
Fixes Equipment Secretary
Cook Prepares Meals Janitor
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» Grade School Example
» Process oriented description
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* A Method of Design

 Make decisions based on wisdom
and experience.

» Record decisions in a structured
design document.

 Test design for adequacy and
completeness.

e Maintain and refer to the design
throughout implementation.
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» Design Representation
 Enumerates all (new) classes.

» Defines responsibilities assumed
by members of each class.

» Describes collaborations through
which responsibilities are discharged.
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e Introducing CRC Cards

Class Responsibility Collaborators

Drawing

Holds & displays Figures = DrawingView

Accumulates region D.raWIngController
of change. Figure
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Step 1. Start With Knowns

Drawing
Holds Figures BoxFigure
LineFigure
Connects
Endpoints

» A Drawing is composed of Figures
e Figures come in several kinds
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Step 2: Hypothesize Support

LineFigure
Connects Locator
ints
Locator
e ofeet .| Line
Figure
Imitate Point

A line may connect to other figures
* A "smart" point does the work
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Step 3: Test with Scenarios

LineFigure
Connects Locator
ints
Locator
Hold Figure . :
and offset L|n_e Figure
Imitate Point Fgy Announce
Propagate Changes prawing
Change Locator

 Figures notify the Drawing and
dependent Locators when moved.

» Change propagates through Locators
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Step 4: Try Various Groupings

Drawing
Locator
DrawingView
DrawingController .
|| J Figure
Handle LineFigure

« A Handle is like a Tool ...
 Locators are quite unique ...
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Step 5: Redistribute Responsibilities

Drawing
_ Drawing

Holds Figures View

DrawingView
—Knows— J :
Seleetions Drawing
Refreshes
Changes
Knows
Selections

» Selections are kept in the View
« Selections won't be saved with a Drawing
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Step 6: Rewrite for Clarity

Drawing
_ _ Drawing
Holds Figugés in View
back to front order
Drawing
Drawing
Holds ordered View
Figures

e It is important that Figures are ordered
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» Design Exercise (Requirements)

Remote
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 Design Exercise (Methodology)

1. Start with Knowns

2. Hypothesize Support

3. Test with Scenarios

4. Try Various Groupings

5. Redistribute Responsibility
6. Rewrite for Clarity
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» Design Exercise (Schedule)

* Find partner and
design system 1 Hr.

 Find new partner :
and review design 15 Min.
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* CRC Stack

Z BezelMenu ¥

FoontPanelDispatcher
DisplazLizt

The BezellMerm provides an extra lewel of ewvent
dispatching (bevond that of the FrontPanel-Dispateher)
for the bezel buttons.

TheBezellMerm dizplase labels for actve buttons and <+l
provide sorolling wwhen the nwmnber of actve butons
exceeds that actually present in the bezel.

refl
ref2
refd
refd

OOoC00000000

* A HyperCard stack for browsing and editing
an object-oriented design

» A Machine-readable design aids distribution,
maintenance and validation.
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» Browsing Collaborators

% File Edit Go

O FrontPanelDispatcher

The FrontPanelDispatcher provides high-priority
(uzerlntermptPrions) service for the front-panel-event
zemaphore. Internsl tables map device addresses to
Elocks which are then queved in the Gateway.

T TR e e e S K TR
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Protocol iz provided for dynamically changing the
dispatching tables a3 waould be required by Help or other
multiplexed controls. The BezellMerm also assumes
zome multiplexing esponsability.
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< DisplayList %
The DisplayList manages the non-wavefonn planes of
the display device. It collaborates with DisplazDbjects
which it stores in "depth" ondered collections.

ColorDisplavList
(BezellMenn o]

| areformbioeessor . ...
The DisplayList can d vnamically add, move and remose
Displagtbijects withont flicker and without substantial
nnnecessary display reconstacton. The DisplayList
does not allocate screen space, this task is left 1o higher
level managers like the BezellMenn,

CoO00O0O00O00000

“Wavefonmn display is the responsibility of the
WasrefonmnProcessor.

Qo &

e Click to browse a collaborator, press and
hold to create and link a new collaborator card

» Use HyperCard browsing (Find, Recent, etc)
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» Category Cards

& File Edit Gg

User Interface Services

Dustinet user-interface paridigms are supported by objects providing such a
service to other scope cormponents.

CRC Cards [ I | Catagory Cards

| [
| | M
User Interface Services

» Categories organize a completed design
as an aid to learning and understanding



