HW4 Solutions

T1

register addressing, immediate addressing,PC-relative, indirect,Base+offset
(a) ADD: operate;
register addressing for destination and source 1
register or immediate addressing for source 2
(b)JMP: control; register addressing
(c)LEA: data movement; immediate addressing
(d)LDR: data movement; Base+offset
(e)NOT: operate; register addressing

T2

a. 8 bits.

LC-3 2373k, FK N16bits, 256 FILFEE 8 bl .

b. 6 bits.

HE SR E20 ML B .

c. the offset is 6.

& PC + offset = 10

T3

a. 01010110101 00100 (AND R3, R2, #4)
b. 0101 011010101100 (AND R3, R2, #12)

c. 0101011010111111 (ANDR3, R2, #-1)
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d. ARTEL, ROy R A T RIE

T4

(a) Add R1, R1, #0 => differs from a NOP in that it sets the CC’s.(It will effect when the next instrction is
BR.)

(b)BRnzp #1 => Unconditionally branches to one after the next address in the PC. There- fore no, this
instruction is not the same as NOP.

(c)Branch that is never taken. Yes same as NOP.

TS5

(a) 0001 011 010 1 00000 (ADD R3, R2, #0)

(b)1001 011 011 111111 (NOT R3, R3)
0001 011 011 100001 (ADD R3, R3,#1)
0001 001 010 000011 (ADD R1, R2,R3)

(c) 0001 001 001 100000 (ADD R1,R1,#0)0or 0101 001 001111111 (AND R1, R1, #-1)

(d)Can’t happen. The condition where N=1, Z=1 and P=0 would require the contents of a register to be

both negative and zero.

(e) 0101 010 010 1 00000 (AND R2, R2, #0)

T6

iz FEEARED AT . aXOR b= (NOT a AND b) OR (NOT b AND a)

(1):1001 100001 111111 NOT R4, R1
(2):0101 100100000010 AND R4, R4, R2
(3):1001 101 010111111 NOT R5, R2
(4):0101 101 100 000 001 AND R5,R5,R1

(5):1101 011 100 000 101 ORR3, R4, R5
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T7

1110 001 000100000 (LEAR1, 0x20 )  R1<- 0x3121

0010 010 000100000 ( LD R2, 0x20 ) R2 <- Mem[0x3122] = 0x4566

1010 011 000100001 ( LDI R3, 0x20 ) R3 <- Mem[Mem[0x3123]] = Oxabcd
0110 100 010 000001 ( LDR R4, R2, 0x1) R4 <- Mem[R2 + 0x1] = Oxabcd

1111 0000 0010 0101 ( TRAP 0x25 )

T8

(a) LD: two, once to fetch the instruction, once to fetch the data. EXECUTE.

(b) LDI: three, once to fetch the instruction, once to fetch the data address, and once to fetch the data.
EXECUTE.

(c) LEA: once, only to fetch the instruction. EVALUATE ADDRESS,0PERAND FETCH.

T9

x30ff 1110 001000000001 (LEARI1, #1)R1 <-0x3101
x3100 0110 010001000010 (LDRRZ, R1, #2) R2 <- 0x1482
x3101 1111 0000 0010 0101 (TRAP 0x25)

x3102 0001 0100 0100 0001

x3103 0001 0100 1000 0010

T10

ULHARS AIMK8AL A 50 A1

x2FFF 0101 0000001 00000 AND RO, RO, #0
x3000 0101111111100000 AND R7,R7, #0
x3001 0001110111100001 ADD R6,R7, #1

x3002 0101100101000 110 AND R4, R5, R6

x3003 0000 010 00000 0001 BRz, #1

x3004 0001 000 000 1 00001 ADD RO, RO, #1 //#R5Zifi A1, RO
x3005 0001110110000 110 ADD R6, R6, R6

x3006 0001111111100001 ADD R7,R7, #1

x3007 00010011111 11000 ADD R1,R7, #-8  //UiHATEIA8IK

x3008 000010011111 1001 BRn, #-7

x3009 0101111111100000 AND R7,R7, #0
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T11

(%%) d.MULRi, Rj, Rk

AR DA ] IR 2 4L a e, dIVA & SSB HEig MR xim % .

T12

Mux 1 D[15:12]
Mux 2 D[11:8]
Mux 3 D[7:4]

Mux 4 D[3:0]

R/W

w

Contents after accesses:
00:x72A3
01:x37A3
10: xFFFF

11:x732D

MDR

x72A3

x8FAF

x72A3

xFFFF

x732D

xFFFF

x37A3

x37A3

x732D
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