2.1. Let@ = A(1).A(2).....A(1000) and B = B(1). B(2).....B(1000) be two vectors T A S
(one-dimensional arrays) comprising 1000 numbers each that are to be added to form

an array C such that C(I) = A(I) + B(I) forI =1,2,.. ., 1000. Using the IAS in-
struction set. write a program for this problem. Ignore the fact that the IAS was de-

signed to have only 1000 words of storage.
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Comments }\1 q%

0 .Constant (count N) C (1020) g/ ﬁ C lso °)

1 \ 1** Constant B ( [evs)
2 100 5\ FaKs  Constant [ Aac =mM(206005) —
(3L} LOAD M(2000) ﬂy(ﬁ Transfer A(I) to AC S T T

3R ADD M(3000) ~/ “1»®° Compute A(T) + B() — \IQVC] = w(ree) ¥ M (Zoo9

4L STOR M(4000) Transfer sum to C(I) } N\U'\b 20) w

4R LOAD=1¥I(O) Load count N ~— \

5L SUB M) Decrement N by 1 > ﬁ C

5R JUMP+ M(6, 20:39 Test N and branch to 6R if nonnegative
O oM M6, 0:19) i Halt)  Shp

6R STOR M(0) Update N /\

% 7L ADD M(1) ; Increment AC by 1 B¢ & 99¢+ {
d ek

7R ADDMQ) (A= AC = 9499

8L STOR M3, 8:19) Modify address in 3L

SR ADD MQ) 1< = 949 4 lov >

9L STOR M(3, 2§_§2) Modify address in 3R ﬁ C - (? ? C/' l

9R ADD M(2)

10L STOR M(4, 8:19) Modify address in 4L A. iy ZQQ g

10R JUMP M(3, 0:19) Branch to 3L




Location Instruction

Comments

0

i

2

3L,
3R
4L
4R
5L
5R
6L

6R
7L
7R
8L
8R
9L
9R

10L
10R

999
1

1000 \ (444
LOAD M(2000)

ADD M(3000) 2444
sTor Meooo) > V4
LOAD M(0)

SUB M(1)

JUMP+ M(6, 20:39)
JUMP M(6, 0:19)

STOR M(0)

ADD M(1)

ADD M(2)

STOR M(3, 8:19)

ADD M(2)

STOR M(3, 28:39)

ADD @ lss®
STOR M4, 8:19)

JUMP M(3, 0:19)

Constant (count N)
Constant

Constant

Transfer A(I) to AC
Compute A(I) + B(I)
Transfer sum to C(I)
Load count N
Decrement N by 1

Test N and branch to 6R if nonnegative

Halt

Update N

Increment AC by 1
Modify address in 3L

Modify address in 3R

Modify address in 4L
Branch to 3L

{%C: 2419
Ac: <9449



2.10. A benchmark program is run on a 40 MHz processor. The executed program consists of
100,000 instruction executions, with the following instruction mix and clock cycle count:

Instruction Type Instruction Count Cycles per Instruction
Integer arithmetic 45000 1
Data transfer 32000 2
Floating point 15000 2
Control transfer 8000 2

Determine the effective CPI, MIPS rate, and execution time for this program.



