SYSC-3006
Computer Organisation

Study Exercises : Arrays and Structures

References in the Text : 


Section 4.4 

Section 9.4

Selected Exercises from the Text 

Section Review, page 126
Questions 1, 3-8

(If working with double-words bothers you, replace all EAX and DWORD with AX and WORD.)

Section Review, page 318
Questions 1-6

Additional Exercises 

1. For each of the following C-like declarations of structures, show the corresponding assembly declaration. Provide EQU directives for addressing the elements within the structures (to be used in a later exercise)

a. struct { int a; int b };

b. struct { byte a, int b; boolean c }

c. struct { char a[10]; int b[4]; byte c }

2. For each of the following C-like declarations of arrays, show the corresponding assembly declaration.

a. byte array[10];

b. int array[3] = {0,0,0}

c. long int array[20];

d. char array[10][20];

e. int array[3][4];

f. Using the following structure definition

TYPEDEF struct { int a;  byte b; } STRUCT_TYPE;

STRUCT_TYPE array[3];

g. Using the following structure definition

TYPEDEF struct { int a; word b; char c[20]; } STRUCT_TYPE;

STRUCT_TYPE array[5];

3. For each of the following assembly structures, show how to access the identified element.

a. struct { int a; int b } data;


data.a = 5;

data.b = 10;

b. struct { byte a, int b; boolean c } data;

data.a = 5;

data.b = 10;

data.c = FALSE;

c. struct { char a[10]; int b[4]; byte c } data;

data.a[0] = ‘A’;

data.a[3] = ‘C’;

data.b[0] = 10;

data.c = 3;

4. For each of the following arrays, show how to iterate through the array. For searches, use –1 to indicate that nothing was found.

a. byte array[8];


Look for AL=. Leave i in AL. 

b. int array[3] = {0,0,0}

Look for AX=3. Leave i in AL 

c. long int array[20];


Look for for DX:AX=44; Leave i in AL

d. char array[10][20];

Count all occurrences of ‘A’. 

e. int array[3][4];


Find the sum of all negative elements

f. Using the following structure definition

TYPEDEF struct { int a;  byte b; } STRUCT_TYPE;

STRUCT_TYPE array[3];

Calculate the average of the ‘b’ field in all elements.

g. Using the following structure definition

TYPEDEF struct { int a; word b; char c[20]; } STRUCT_TYPE;

STRUCT_TYPE array[5];


Print all elements whose c starts with ‘Z’.

5. For each of the following arrays, write a code fragment to directly access the specified element. Sample values for i/j are given, but your algorithm should work for the general case, not just the specific value.

a. byte array[8];


Access array[i];
i=3


b. int array[3] = {0,0,0}

Access array[i]
i =2

c. long int array[20];


Access array[i]
i = 0

d. char array[10][20];

Access array[i][j]
i =2, j=8

e. int array[3][4];


Access array[i][j]
i = 0, j=0

f. Using the following structure definition

TYPEDEF struct { int a;  byte b; } STRUCT_TYPE;

STRUCT_TYPE array[3];






Access array[i]
i=3






Access array[i].a
i=3






Access array[i].b
i=3

g. Using the following structure definition

TYPEDEF struct { int a; word b; char c[20]; } STRUCT_TYPE;

STRUCT_TYPE array[5]






Access array[i]
i=2






Access array[i].b
i=2






Access array[i].c[j]
i=2

