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Michael Caspersen

Mathias Felleissen

identify forms of data

write examp
identify the c

write examp

es of these forms
esired black-box behavior
es (test cases) of behavior

derive template for program from data

use template

to complete program logic

design recipe
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Present concepts at appropriate level of abstraction

The computer itself is not the right level of abstraction for beginners. Give them
a model they can understand without mentioning computer and memory.
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Present concepts at appropriate level of abstraction

The computer itself is not the right level of abstraction for beginners. Give them
a model they can understand without mentioning computer and memory.

The compuier must always know the type of value to be stored in
the memory location associated with a variablc.

An object reference variable actually stores the address where the
object 1s stored in memory.

An object has its own uniau¢ 1dentity, which distinguishes it from
all other objects 1in ftue computer’c memory .... An object’s
identity 1s handles behind the scenes by the Java virtual machine
and should nut be confused with the variablec that might refer to
that object.

(1) gives impression that only computers can execute programs.
(2) confuses people who have little idea of memory, virtual
machines, and how computers work.
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Present concepts at the appropriate level of abstraction

Algol 60 language definition does not mention the computer.
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Present concepts at the appropriate level of abstraction
Algol 60 language definition does not mention the computer.

“The purpose of the algorithmic language i1s to describe
computational processes. ...

A variable 1s a designation given to a single value.

Assignment statements serve for assigning the value of an expression
to a variable .... The process will ... be understood to take place in
three steps as follows:

4.2.3.1. Any subscript expressions occurring in the left part variable
are evaluated in sequence from left to right.

4.2.3.2. The expression of the statement 1s evaluated.

4.2.3.3. The value of the expression 1s assigned to the left part
variable, with any subscript expressions having values as evaluated
in step 4.2.3.1.
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Present concepts at the appropriate level of abstraction
—and provide precise, clear, definitions

Computer: wrong level of abstraction for beginners. Give them a
model they can understand —don’t mention computer and memory.
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Variable:
|. A name associated with a value.
2. A named box with a value inside it. X= X+2;
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Problem: students don’t know how to execute the assignment statement.

Variable:
|. A name associated with a value.
2. A named box with a value inside it. X= X+2;

Pad

Don’t draw variable again!
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Present concepts at the appropriate level of abstraction
—and provide precise, clear, definitions

Computer: wrong level of abstraction for beginners. Give them a
model they can understand —don’t mention computer and memory.

To execute the assignment:
(1) evaluate the expression and
(2) store its value in the variable.

To execute procedure call p(args) To evaluate new C(args)

(1) draw a frame for the call (1) create an object of class C

(2) assign arg values to pars (2) execute constructor call C(args)
(3) execute method body (3) yield as the value of the expression
(4) erase the frame for the call the “name” of the new object
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The names that can be placed on the tab of
an object form a type.Values of this type can
be placed in a variable of the associated class.

Expression x evaluates to al

an object

An object has its own unique 1dentity, which distinguishes 1t from all
other objects in the computer’s memory .... An object’s identity is
handled behind the scenes by the Java virtual machine and should not be
confused with the variables that might refer to that object.
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The names that can be placed on the tab of
an object form a type.Values of this type can
be placed in a variable of the associated class.

Expression x evaluates to al

an object
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other objects in the computer’s memocry .... An object’s identity is
handled behind the scenes by the Java virtual machine and should not be
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Almost every line of a Java program
deals with a class or object!

So the language Java dictates an OO-first
approach to teaching programming
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Cl

, Patient
name B. Clinton

address New York
OWES $250.00

getName() { ...}
deposit(double d) { ...}
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Whoever creates the folder

gets to choose the name on
the tab. Must be unique.
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Whoever creates the folder

gets to choose the name on
the tab. Must be unique.

Cl

, Patient
name B. Clinton

address New York
OWES $250.00

getName() { ...}
deposit(double d) { ...}

The names on folders of class Patient form a
type of value.
Importance cannot be overestimated.

Allows us to eliminate terms like pointer
and reference and provide a single
consistent view of assignment.
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a0

javax.swing.JFrame
show() hide()

setTitle(String)  getTitle()

getHeight() getWidth()
setSize(int, int)

getX() getY() setLocation(int, int)
1sResizable() setResizable(boolean)
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javax.swing.JFrame
show() hide()

setTitle(String)  getTitle()

getHeight() getWidth()
setSize(int, int)

getX() getY() setLocation(int, int)
1sResizable() setResizable(boolean)

area() {...} SquareJFrame

setHeightToWidth() { ...}
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show() hide()
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SC

a0
v 5 C
1 6 SC
m(int p) {
int lv;
while (... ) {
intn;...sv...n
}
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Contains name of object or name of

file drawer where method resides.
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scope box

parameters, local variables
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scope box

parameters, local variables

Look in frame for call for
names; if not there, use
scope box

ab

a5
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Can'’t figure out how to write it without using nested if statement.
| was trying to write a series of conditional return statements.
What should the structure ultimately look like?

My answer: LOOK at the structure of what is required: return:

i
i
i
i

ne type,

ne company name,

ne id, if it is there,

ne year it was founded,

i

ne number of employees it has,

how many companies it has

Each piece may need some words around it, ....

Just write an expression for each piece, connect them with "+".
Build it up one piece at a time, testing to make sure each piece is

right.
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