Program using Stacks & Procedure Calls

####################################### main() #################

1

.data

2
char:
.asciiz " "

3
buffer:.asciiz
"                    "

4
text:  .asciiz "… you figure this out … (26 characters)"

5
cr:
.asciiz "\n"

6

.text

7

.align 2

8

.globl main

9
main:

10




# printString( heading)


11

li
$v0,4

12

la
$a0,text

13

syscall

14




# $t0 = ReadInteger

15

li
$v0,5

16

syscall

17

move
$t0,$v0

18




# buffer = ReadCharacter

19

la
$a0,buffer

20

li
$a1,5

21

li
$v0,8

22

syscall

23

lb
$t1,buffer

24




# 

25

sw
$t0,-4($sp)

26

sw
$t1,-8($sp)

27

jal
print

28

jr
$ra

############################ Print Procedure

29
print:



# print()

30

addi
$sp,$sp,-12

31

sw
$ra,0($sp)

32

lw
$t1,4($sp)

33

lw
$t0,8($sp)

34

sb
$t1,char

35




# 

36
print1: beq
$0,$t0,print2

37




# 
PrintString(char)

38

la
$a0,char

39

li
$v0,4

40

syscall

41




# 


42

addi
$t0,$t0,-1

43

b
print1

44
print2: la
$a0,cr

45

li
$v0,4

46

syscall

47

lw
$ra,0($sp)

48

addi
$sp,$sp,12

49

jr
$ra

XSPIM

PC      = 00400088   EPC     = 00000000   Cause   = 00000000   BadVAddr= 00000000

 Status  = 3000ff10   HI      = 00000000   LO      = 00000000





 General Registers

R0  (r0) = 00000000   R8  (t0) = 00000015   R16 (s0) = 00000000  R24 (t8) = 00000000

R1  (at) = 10010000   R9  (t1) = 0000003d   R17 (s1) = 00000000  R25 (t9) = 00000000

R2  (v0) = 00000004  R10 (t2) = 00000000  R18 (s2) = 00000000  R26 (k0) = 00000000

R3  (v1) = 00000000  R11 (t3) = 00000000  R19 (s3) = 00000000  R27 (k1) = 00000000

R4  (a0) = 10010000  R12 (t4) = 00000000  R20 (s4) = 00000000  R28 (gp) = 10008000

R5  (a1) = 00000005  R13 (t5) = 00000000  R21 (s5) = 00000000  R29 (sp) = 7fffeff0

R6  (a2) = 7ffff004    R14 (t6) = 00000000  R22 (s6) = 00000000  R30 (s8) = 00000000

R7  (a3) = 00000000  R15 (t7) = 00000000  R23 (s7) = 00000000  R31 (ra) = 00400068

[0x00400028]
0x3c011001  lui $1, 4097 [text]       ; 16: la
$a0,text

[0x0040002c]
0x34240017  ori $4, $1, 23 [text]

[0x00400030]
0x0000000c  syscall                         ; 17: syscall

[0x00400034]
0x34020005  ori $2, $0, 5                ; 19: li
$v0,5

[0x00400038]
0x0000000c  syscall                        ; 20: syscall

[0x0040003c]
0x00024021  addu $8, $0, $2          ; 21: move
$t0,$v0

[0x00400040]
0x3c011001  lui $1, 4097 [buffer]  ; 24: la
$a0,buffer

[0x00400044]
0x34240002  ori $4, $1, 2 [buffer]

[0x00400048]
0x34050005  ori $5, $0, 5               ; 25: li
$a1,5

[0x0040004c]
0x34020008  ori $2, $0, 8               ; 26: li
$v0,8

[0x00400050]
0x0000000c  syscall                        ; 27: syscall

[0x00400054]
0x3c011001  lui $1, 4097                ; 28: lb
$t1,buffer

[0x00400058]
0x80290002  lb $9, 2($1)

[0x0040005c]
0xafa8fffc  sw $8, -4($29)               ; 30: sw
$t0,-4($sp)

[0x00400060]
0xafa9fff8  sw $9, -8($29)               ; 31: sw
$t1,-8($sp)

[0x00400064]
0x0c10001b  jal 0x0040006c [print]  ; 32: jal
print

[0x00400068]
0x03e00008  jr $31                          ; 33: jr
$ra

[0x0040006c]
0x23bdfff4  addi $29, $29, -12        ; 36: addi
$sp,$sp,-12

[0x00400070]
0xafbf0000  sw $31, 0($29)             ; 37: sw
$ra,0($sp)

[0x00400074]
0x8fa90004  lw $9, 4($29)               ; 38: lw
$t1,4($sp)

[0x00400078]
0x8fa80008  lw $8, 8($29)               ; 39: lw
$t0,8($sp)

[0x0040007c]
0x3c011001  lui $1, 4097                 ; 40: sb
$t1,char

[0x00400080]
0xa0290000  sb $9, 0($1)

[0x00400084]
0x10080006  beq $0, $8, 24 [print2-0x00400084]; 42: beq
$0,$t0,print2

[0x00400088]
0x3c041001  lui $4, 4097 [char]      ; 44: la
$a0,char

[0x0040008c]
0x34020004  ori $2, $0, 4                ; 45: li
$v0,4

[0x00400090]
0x0000000c  syscall                         ; 46: syscall

[0x00400094]
0x2108ffff  addi $8, $8, -1               ; 48: addi
$t0,$t0,-1

[0x00400098]
0x0401fffb  bgez $0 -20 [print1-0x00400098] ; 49: b
print1

[0x0040009c]
0x3c011001  lui $1, 4097 [cr]          ; 51: la
$a0,cr

[0x004000a0]
0x34240032  ori $4, $1, 50 [cr]

[0x004000a4]
0x34020004  ori $2, $0, 4                ; 52: li
$v0,4

[0x004000a8]
0x0000000c  syscall                         ; 53: syscall

[0x004000ac]
0x8fbf0000  lw $31, 0($29)             ; 55: lw
$ra,0($sp)

[0x004000b0]
0x23bd000c  addi $29, $29, 12        ; 56: addi
$sp,$sp,12

[0x004000b4]
0x03e00008  jr $31                          ; 57: jr
$ra


DATA

[0x10000000]...[0x10010000]
0x00000000

[0x10010000]

        
0x0a3d003d  0x20202000  0x20202020  0x20202020

[0x10010010]

        
0x20202020  0x45002020  0x7265746e  0x6d756e20

[0x10010020]

        
0x20726562  0x20646e61  0x72616863  0x65746361

[0x10010030]

        
0x000a0072  0x00000000  0x00000000  0x00000000

[0x10010040]...[0x10040000]
0x00000000


STACK

[0x7fffeff0]

        0x00400068  0x0000003d  0x00000019  0x00000000

Questions:

1.  What text is stored in text?  (3 points)

2.  What instruction is currently executing? (1 point)

3.  What is the layout and contents of the print routine’s stack? (3 points)  

4.  What number is read in at line 16? (1 point)

5.  What text is read in at line 22? (1 point)

6.  How many ASCII characters remain to be printed for this output?  (1 point)

7.  In your own words, what does this program do? (1 point)

8.  What will the full printed output be? (1 point)

