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Lab 8: Assembly Language Programming


Included here are the codes of each exercise. The location of the final answer is at 0x300.

1. Write a program that computes max( a, b ) where “a” and “b” are two variables.  The variable “a” should be a LONG at address 0x200 and “b” should be a LONG at 0x204.

.include beta.uasm

LD(R31, a, R0)

LD(R31, b, R1)

CMPLE(R0,R1,R3)

BT(R3, true)

BF(R3, false)

true:

ST(R1, 0x300, R31)

BF(R31, done, R31)

false:

ST(R0, 0x300, R31) | answer 0xF = 15

done:

HALT()

.=0x200

a: LONG(9)

b: LONG(15)

2. Write a program that finds the maximum number in an array of 16 LONGs.  The array should be named “a”, starting at address 0x200.

.include beta.uasm

ADD(R31, R31, R0) | counter

LD(a, R3) | load first value to current max

loop:

ADDC(R0, 1, R0)

MULC(R0, 4, R1)

LD(R1, a, R2)

CMPLT(R2, R3, R4)

BT(R4, next)

ADD(R31, R2, R3) | sets the value on the address of R2 at R3

next:

CMPEQC(R0, 15, R4) | to check if there are 15 comparisons already

BF(R4, loop)

ST(R3, 0x300, R31) | Answer = 0x237 = 567

HALT()

.=0x200

a: LONG(5)

   LONG(15)

   LONG(3)

   LONG(7)

   LONG(200)

   LONG(12)

   LONG(15)

   LONG(37)

   LONG(567) | maximum = 0x237

   LONG(85)

   LONG(3)

   LONG(9)

   LONG(54)

   LONG(456)

   LONG(16)

   LONG(5)

3. Write a program that computes the sum of an array of LONGs.  (You should hardcode a bunch of 16 random LONGs starting at 0x200 as your test data.)

.include beta.uasm

ADD(R31, R31, R0)

LD(a, R3) | load first

loop:

ADDC(R0, 1, R0)

MULC(R0, 4, R1)

LD(R1, a, R2)

ADD(R3, R2, R3) | adds the current value to the next value and puts it to R3

CMPEQC(R0, 15, R4) | to check if there are 15 additions already

BF(R4, loop)

ST(R3, 0x300, R31) | Sum is 1489 == 0x5D1

HALT()

.=0x200

a: LONG(5)

   LONG(15)

   LONG(3)

   LONG(7)

   LONG(200)

   LONG(12)

   LONG(15)

   LONG(37)

   LONG(567) 

   LONG(85)

   LONG(3)

   LONG(9)

   LONG(54)

   LONG(456)

   LONG(16)

   LONG(5)

4. Write a program that computes a times b WITHOUT USING DIV, DIVC, MUL, MULC.

.include beta.uasm

ADD(R31, R31, R0)

LD(a, R1)

LD(b, R2)

loop:

CMPEQ(R0,R2,R4)

BT(R4, done)

ADDC(R0, 1, R0)

ADD(R3,R1,R3)

BF(R4, loop)

done:

ST(R3, 0x300, R31) | Answer = 0xC8 = 300

HALT()

.=0x200

a: LONG(50)

b: LONG(4)

5. Write a program that computes a mod b WITHOUT USING DIV, DIVC, MUL, MULC.

.include beta.uasm

ADD(R31, R31, R0)

LD(a, R1)

LD(a, R3) | if R1 < R2, R1 is the modulo

LD(b, R2)

loop:

CMPLT(R1,R2,R4)

BT(R4, done)

SUB(R3,R2,R3)

CMPLT(R3,R2,R4)

BF(R4, loop)

done:

ST(R3, 0x300, R31) | 100 mod 26 = 0x16 = 22

HALT()

.=0x200

a: LONG(100)

b: LONG(26)

6. Make macros for ENTER, LDARG, etc. (BONUS +2)

| Ex7 Macro

| Additional Macros for Stack

| Joseph Troy Espiritu

| Lloyd Vincent Santos

.macro ENTER( ) {

  PUSH(LP)

  PUSH(BP)

  MOVE(SP, BP)

}

.macro ENTER( N ) { | N = nlocals

  PUSH(LP)

  PUSH(BP)

  MOVE(SP, BP)

  ALLOCATE(N)

}

.macro EXIT( ) {

  MOVE(BP, SP)

  POP(BP)

  POP(LP)

  JMP(LP)

}

.macro SAVE( Rx ) {

  PUSH( Rx )

}

.macro RESTORE( Rx ) {

  POP( Rx )

}

.macro LDLOCAL( a, Rx ) {

  LD(BP, (a-1)*4, Rx)

}

.macro STLOCAL( Rx, a ) {

  ST(rx, (a-1)*4, BP)

}

.macro LDARG( Rx, loc ) {

  LD(BP, -12-((loc-1)*4), Rx)

}

.macro STARG( loc, Rx ) {

  ST(Rx, -12-((loc-1)*4), BP)

}

7. Write a recursive int fib( int x ) function that computes fib(x) = fib(x-1) + fib(x-2).  (Look at the recursive factorial code as an example.)

.include beta.uasm

.include ex6.uasm

| fib( y ) = fib(y - 1) + fib(y - 2)

| x = fib( y )

main:

  CMOVE(0x300, SP)

  LD(y, R1) 

  PUSH(R1)

  CALL(fib,1)

  ST(R0,x)

  HALT( )

fib:

   ENTER()   

   SAVE(R1)  

   SAVE(R3)  

   LDARG(1,R1) | R1 = n

   CMPEQC(R1,0,R4)

   BT(R4,zero)

   CMPEQC(R1,1,R5)

   BT(R5, one)

   SUBC(R1,1, R2)

   PUSH(R2)   

   CALL(fib,1)

   MOVE(R0, R3)   

   SUBC(R1,2,R2)

   PUSH(R2)     

   CALL(fib,1)

   ADD(R0,R3,R0)

   BR(exit)     

zero:

  CMOVE(0, R0)

  BR(exit)

one:

  CMOVE(1, R0)

exit:

  RESTORE(R3)

  RESTORE(R1)

  EXIT( )

.=0x200

x: LONG(0)

y: LONG(4)
