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Static vs. Dynamic Types



Revisit: Inheritance for Code Reuse



Static Type vs. Dynamic Type
-



Student Classes (with Inheritance): Expectations

s1
s2
s3
rs
nrs

-
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Intuition: 
Polymorphism vs. Dynamic Binding



Polymorphism: Intuition
-



Dynamic Binding: Intuition
-
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Multi-Level Inheritance Hierarchy



Multi-Level Inheritance Hierarchy of Smartphones
-



Ancestors, Expectations, Descendants, and Code Reuse

A
.



Substitutions by a Descendant Type
-



Inheritance Forms a Type Hierarchy (1)
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Inheritance Forms a Type Hierarchy (2)

ancestors expectations descendantsETE
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Rules of Substitutions via Assignments



Rules of Substitutions (1)

mp_1: IOS
p1: I_PHONE_XS_MAX
p2: I_PHONE_11_PRO

0



Rules of Substitutions (2)

mp_2: IOS
p3: SMART_PHONE

0



Reference Variables: Static Type

Design 1:

jim: STUDENT

Design 2:

jim: RESIDENT_STUDENTT



Reference Variables: Static Type

Design 1:
mp: SMART_PHONE

Design 2:
mp: IOSto



Design 1:

jim: STUDENT

Design 2:

jim: RESIDENT_STUDENT

Change of Dynamic Type (1)

T



Change of Dynamic Type (2)

STUDENT
n.
cs.

n.
cs.
pr.

RESIDENT_S.
n.
cs.
dr.

NON_RESI_S.

-

§

⑦



Testing of Dynamic Binding

STUDENT
n.
cs.

n.
cs.
pr.

RESIDENT_S.

n.
cs.
dr.

NON_RESI_S.

COURSE
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fee
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Type Casting



Type Cast: 
Motivation

n.
cs.
pr.

RESIDENT_S.

=

⑤



MyClass.e

s last DT of s

Inferring the DT of a Variable is Undecidable

Your Program

class MyClass
   make
      local
         s: STUDENT
      do
         create {RESIDENT_STUDENT} s.make
      end
end



Type Cast: Syntax

n.
cs.
pr.

RESIDENT_S.
jim J. Davies

1.5

-



Violation-Free Cast: Upwards or Downwards (1)

÷
0. 0

⑨ 0



Violation-Free Cast: Upwards or Downwards (2)

÷
0. 0

⑨ 0



Violation-Free Cast: Upwards or Downwards (3)

÷
0. 0

⑨ 0



Ancestors, Expectations, Descendants, and Code Reuse

C

y’s DT

00



Cast Violation at Runtime (1)
-



Cast Violation at Runtime (2)
-



Cast Violation at Runtime (3)
-



Cast Violation at Runtime (4)
-
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Polymorphic Routine Arguments



Feature Call Parameters: Supplier

Say:
   sms: STUDENT_MANAGEMENT_SYSTEM

When should the following calls compile?
   sms.add_s (o)
   sms.add_rs (o)
   sms.add_nrs (o)



Feature Call Arguments: Client

   sms.add_s (rs)    sms.add_rs (s1)

FT
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Polymorphic Collections



Polymorphic Collection

n.
cs.
pr.

RESIDENT_S.

n.
cs.
dr.

NON_RESI_S.

ss
    SMS

COURSE
t.
fee
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Polymorphic Return Values



Feature Call Return Values

Possible DT 
of Result?

n.
cs.
pr.

RESIDENT_S.
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