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1. Answer these short questions briefly and to the point. [2+2+2+2+4]

1. How the complier solves the problem of branch range?

2. Why 16-bit offset of branch converted to 32-bit offset?
3. What is the difference between the working of branch and jump instruction?
4. What is the purpose of Sra register?
5. What is the purpose of offset in load/store and branch instruction? What is
range in both cases?
2. Convert the given C code below in illustration 1 into MIPS assembly language. [13]

5, acc, PS, NG;
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int A[N] {12, 8, 6, -74, 99};
acc = 0;

PS = 0;

NG = 0;

for (x = 0; x < N; x++)

if (A[x] > 0)

PS += A[x];
if (A[x] < 0)
NG += A[x];

}

return 0;

}

Tllustration 1: Snip-shot of C program
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Question#01

. Compiler solves branch range by replacing a conditional branch with the
opposite condition, skipping a j (jump) instruction that reaches the far target.

. 16-bit offset is sign-extended to 32 bits so the ALU can compute the branch
address using PC + 4 + (sign_extended_offset << 2).

. Branch vs jump: Branch uses PC-relative addressing (conditional, limited

range); jJump uses absolute addressing (unconditional, larger range via 26-bit

immediate or register).

**rapurpose x*

holdsthereturnaddressforasubroutine, savedby‘jal‘andusedby'jrra’ to return.
. Offset purpose & range

Load/store: offset added to base register - memory address. Range:
+32,768 bytes (16-bit signed).
. Branch: offset (< <2) added to PC+4 — target address. Range: +128

Kbytes (16-bit signed, word-aligned).

Question#02

data

A: .word 12, 8, 6, =74, 99 # array A[5]

N: .word 5 # constant N

.text

.globl main

main:
# Prologue: reserve stack space (optional, but good practice)
addi $sp, S$sp, -4
sw $ra, 0($sp)

# Initialize variables
11 $t0, 0
1i s$tl, 0
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1i St2, 0 # PS =0

1i $t3, 0 # NG = 0

1w St4, N # $t4 =N =5

la St5, A # $t5 = base address of A
loop:

# Loop condition: x < N

bge $t0, S$t4, end loop

# Compute acc += A[x]

sll Ste, S$t0, 2 # Ste = x * 4
add St6, S$t5, Ste # St6 = &A[x]
1w St7, 0(S$t6) # St7 = A[x]

add S$tl, s$tl, st7 # acc += A[x]

# if (A[x] > 0) PS += A[x]

blez $t7, check neg # 1f A[x] <= 0 skip
add St2, S$t2, S$t7 # PS += A[x]
3 check pos # skip NG part

check neg:
# if (A[x] < 0) NG += A[x]
bgez $t7, next iter # if A[x] >= 0 skip
add $t3, $t3, S$t7 # NG += A[x]

check pos:
next iter:

addi $t0, St0, 1 # x++
3 loop
end loop:
# return O
1i Sv0o, 0
# Epilogue
1w $ra, 0($sp)
addi $sp, $sp, 4

jr Sra



