
Lecture 10

Part 1

Contracts - Require Less vs. Ensure More



Assertions: Weak vs. Strong
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Assertions: Preconditions

withdraw_v1(amount: INTEGER)
    require 
      P1: amount > 0

withdraw_v2(amount: INTEGER)
    require 
      P2: amount ≥ 0
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Assertions: Postconditions

f1(i: INTEGER): BOOLEAN
    ensure 
      Q1: Result = (i > 0) ∨ (i mod 2 = 0)

f2(i: INTEGER): BOOLEAN
    ensure 
      Q2: Result = (i > 0) ∧ (i mod 2 = 0)
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Part 2

Inheritance & Contracts - Static Analysis



Subcontracting: Architectural View

my_phone: SMART_PHONE

create my_phone.make
list := my_phone.get_reminders

create {IPHONE_11_PRO} my_phone.make
list := my_phone.get_reminders
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Subcontracting: Example (1)

PHONE_USER SMART_PHONE

IPHONE_11_PRO

my_phone

my_phone: SMART_PHONE

create my_phone.make
list := my_phone.get_reminders

create {IPHONE_11_PRO} mine.make
list := my_phone.get_reminders
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Subcontracting: Example (2)

PHONE_USER SMART_PHONE

IPHONE_11_PRO

my_phone

my_phone: SMART_PHONE

create my_phone.make
list := my_phone.get_reminders

create {IPHONE_11_PRO} mine.make
list := my_phone.get_reminders
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Part 3

Inheritance & Contracts - Runtime Checks



Subcontracting: Example (1)

PHONE_USER SMART_PHONE

IPHONE_11_PRO

my_phone

my_phone: SMART_PHONE

create my_phone.make
list := my_phone.get_reminders

create {IPHONE_11_PRO} mine.make
list := my_phone.get_reminders
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Subcontracting: Example (2)

PHONE_USER SMART_PHONE

IPHONE_11_PRO

my_phone

my_phone: SMART_PHONE

create my_phone.make
list := my_phone.get_reminders

create {IPHONE_11_PRO} mine.make
list := my_phone.get_reminders
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Contract Re-Declaration: 
Missing Pre-Condition in Ancestor
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Contract Re-Declaration: 
Missing Post-Condition in Ancestor=
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Contract Re-Declaration: 
Missing Pre-Condition in Descendant=
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Contract Re-Declaration: 
Missing Post-Condition in Descendant=
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Lecture 10

Part 4

Recursive Systems - Design Attempts



First Design Attempt

ch: CHASIS
crd: VIDEO_CARD
d: DISK
create ch.make
create crd.make
create d.make
ch.add_child(crd)
ch.add_child(d)
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Second Design Attempt

ch: CHASIS
crd: VIDEO_CARD
d: DISK
create ch.make
create crd.make
create d.make
ch.add_child(crd)
ch.add_child(d)
crd.add_child(d)
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Part 5

Multiple Inheritance
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Multiple Inheritance: Example
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Multiple Inheritance: Exercise
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Multiple Inheritance: Name Clashes
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Multiple Inheritance: Name Clashes
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Lecture 10

Part 6

Composite Design Pattern



The Composite Pattern: Architecture

ch: CHASIS
crd: VIDEO_CARD
d: DISK
create ch.make
create crd.make
create d.make
ch.add_child(crd)
ch.add_child(d)
crd.add_child(d)
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Why is COMPOSITE a separate class?

The Composite Pattern: Architecture

ch: CHASIS
crd: VIDEO_CARD
d: DISK
create ch.make
create crd.make
create d.make
ch.add_child(crd)
ch.add_child(d)
crd.add_child(d)
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The Composite Pattern: Architecture

COMPOSITE class is reusable by instances of the composite pattern.⇒
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The Composite Pattern: Implementation
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Testing the Composite Pattern
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