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Structures Containing Pointers

� Structures can also include pointers, which can point to 
dynamically allocated memory
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� Use this structure to create table of strings and their 
occurence



String Table Module

� Create module to store strings and their occurence in a 
table
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2 allocates memory for table and initializes it to zero; 
returns NULL if can't allocate. Use preprocessor macro 
in module to define size of table.

 ! � % . . ����  "! # $&% ') * +"3 4% � (&5 ���  ! #76 ���  "! # $ % ' $

( � % ') * /10

2 If string already in table, increments count and returns 1

2 If string not in table, adds it to table and returns  0

2 If error occurs, returns -1



String Table Module

8 9 :; <= :"> ? @&A BC D EF ? = :"> G @A B @ H ? A B C D I1J

K Prints table to stdout, showing each string and its count

8 9 :; LC DA = @&A BC D EF ? = :"> G @A B @ H H < ? A BC D I1J

K Deletes table, freeing all memory that was allocated



Header File

MON PQ RQ S T M�U V W M X

W Y"Z U [ T M�U \"] ^_\"] M W` V] M _

ab M�U \"] ^ cZ d c _

e RQ S \"] Q b fg h i j j j

b M U \ ] ^ cZ d c [ \ ] \ M c Z dk Q l m ` \ Rn _
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[ M Z d k Q n _

m ` \ R PU \ ] M c Z d k Q l b M U \ ] ^ cZ d c [ M Z d k Q n _

m ` \ R Wk Q Z U c Z d k Q l b M U \ ] ^ cZ d c [ [ P M Z dk Q n _
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Application of String Table



Comments on String Table

= Exposing the 

>@? A BDC E FHG I F

 type in the header file 
allows client to create multiple tables

J Details of implementation exposed to client

= Could hide the data structure by creating a 
singleton module (textbook, 7.4.7), at the cost of 
only allowing one table to be created at a time



Header File: Singleton String Table

KL M�N MPO Q R ST UV R T T WX R O UY Z U Z W[ \ ] W[ O R S T U

L ^ W ] T UN _O ` Y M�a U b R N c MN MPO M R T M�a UY M O O W

L a U[ Wed f U O g[ N Y h M ] R T T WX R O M WN ]R MT Y i j M ]

L Y gX X UY Y ] gT

L K
MN O MN MPO Q R S T U ^ MN O Y M�a U b�k

MN O R c cl O [ M�N _ Q R S T U ^ X `R [ L Y O [ MN _ b�k

m W M c n[ MN O Q R S T U ^ m W M c b�k

m W M c X T U R [ Q R S T U ^ m W M c b�k
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Memory Reallocation
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ù ú must point to memory block obtained by previous call 
to ûü ý ý ýDþ ÿ, ÿ ü ý ý ýDþ ÿ, or �� ü ý ýþ ÿ. 

ù � ��� �  represents the new size of the block, which may be 
smaller or larger than the original size

ù When block is expanded, bytes that are added to the 
block are not initialized

ù If reallocation fails, null pointer is returned

ù If it succeeds, pointer to expanded/shrunk block is 
returned

� may not be in same location as original block!



Dynamic String Table

� Modify our singleton string table module to allow 
table to grow in size, using �	 
 � �
� � .

� No change required in interface

� Only 
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� � � 
 � � 	  needs to be modified
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