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CSE 303
Concepts and Tools for 
Software Development

Richard C. Davis
UW CSE – 10/23/2006

Lecture 11 –
C Casts and Linked Lists
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Administravia

• Office hours today
• HW3 Due Wednesday
• Midterm one week from Wednesday

– Have a look at Midterm from Winter 2006
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Tip of the Day

Stack
(Dynamically Allocated)

Heap
(Dynamically Allocated)

Static Data
(“Data Segment”)

Code
(“Text Segment”)

0xFFFFFFFF

0x00000000

Address Space

For HW3, p1:
Unlike other 
data, string 
literals are put 
in here (read 
only memory) 
when not 
allocated on 
the stack!!!
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Last Time

• Defining New Types
– Structs
– Enumerations

• Manual Memory Management
– The Heap
– int *p = (int*)malloc(sizeof(int));
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Today

• C Casts
• Advanced Data Structures

– Linked Lists
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Types in C
• Numeric Types (char, int, double, etc.)
• void (no expression can have this type)
• struct T
• arr[5] :"Array Type", but really pointer
• T* :Pointer to data of type T
• enum E, union U (not covered)
• Function Pointer types (maybe later)
• Typedefs
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Type Casting

• Syntax: Same as Java
– (t)e, where t is type and e is expression

• Sematics: Numeric Types
– To wider type, get same value
– To narrower type, may get modification
– floating-point to integral? Will truncate
– integral to floating-point? Check precision
– Lots of implicit conversions. Be careful!

• e.g. Function Calls
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Type Casting

• Sematics: Pointer Types
– If e has type t1*, then (t2*)e is pointer cast
– Pointer stays the same
– Nothing "happens" at run time
– Semantics of increment/decrement changes
– Helpful for getting around type system

• int *p = (int*)malloc(sizeof(int));

• Examples in cast.c
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More on Pointer Casts

• Important Questions
– How does this compare to Java's casts?

• Unsafe, unchecked
– When should you use pointer casts in C?

• For "generic" libraries (malloc, linked lists, etc.)
• For "subtyping" (later)

– What about other casts?
• Casts to/from struct types are compile-time errors
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Java Casts

• The "C view" of Java object casts (Foo)e
– e evaluates to a pointer to an object
– Objects have hidden "run time type" fields
– Runtime: e not subclass of Foo? 

• Exception
– Compile time: e must be Foo subclass? 

• Omit runtime type check
– Compile time: e can't be Foo sub/superclass? 

• Compile-time error
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Linked Lists

• Very common data structure
– Practice with pointers, structs, malloc, etc.
– Leads to using casts for "generic" types.
– Can show memory management problems

• Sharing sub-parts of lists
– Shows tradeoffs between lists and arrays.

• Example in list.c
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Summary

• C Casts
• Advanced Data Structures

– Linked Lists
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Reading

• Programming in C
– pp244-252: Linked Lists
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Next Time

• The C Pre-Processor


