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Computer Organization Test 2

questions:

Question 1. (6 points) Select the best answer to the following true-or-false

Circle the correct answer

a. The MAR holds the data value written to main memory. True

(@)

instruction cycle,

b. The control unit causes the CPU to pelfmm the Fetch Decode-Execute Q Ty i;j

False

¢. During the Fetch cycle, a high-level language instruction (e.g., FOR, IF,
WHILE, etc.) is read into the IR register.

True

d. The IR register in MARIE can be used to hold arbitrary data. True

Gase >

being executed.

¢. The main memory holds both instructions and data values of the program

False

f. One MARIE assembly language instruction generally translates to many
machine language instruction.

True

g Falée _ )

~

Question 2, (19 points) Translate the following high-level language code segment to MARIE assembly

language. Use the variable labels indicated in the code.

POS_COUNT =0

NEG_COUNT = 0

INPUT X

WHILE X |= 0 DO -
IF X > 0 THEN

POS_COUNT =POS_COUNT + 1

ELSE
NEG_COUNT
END IF
INPUT X
END WHILE
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Question 3. a) (5 poinis) For the below MARIE program, complete the symbol table.

Symbol Address of Symbol (in hex.)
ELSE 10 %
END IF Ip A
IF |02
X
X Lo C
b) (5 points) Translate the given MARIE assembly language into machine language.
Address Label Assembly Language Machine Language (in hex)
10146 STORE X 2.1 0C
102, IF, SUBT  TEN 4108
10346 SKIPCOND 800 @3 2 ¢)
1044, JUMP ELSE 2 !C?@
1056 LOAD X L O C
10634 OUTPUT LOOO
107456 JUMP END IF g1 0A
108, ELSE, LOAD TEN 1 o8
10916 . OUTPUT 60008
10A;s END IF, HALT 7008
10Bys TEN, DEC 10 owoh
10C1s X, DEC O e00 &
¢) (10 points) Translate the above MARIE assembly language into high-level language “pseudo” code.
TMVT X
TF X710 THEW
QutpuT X
ELSE
OuThluT 1O
Envp 1P

Question 4. (10 points) Suppose we want to add a new Assembly Language insiruction to MARIE called
ADD IMMEDIATE with opcode Fis. For example, the instruction “ADD IMMEDIATE 12” would add the
specified constant 12, to the AC. The corresponding machine language instruction would be “FO0Cs” where
“F” is the opcode and “00C” is the constant value 12,p. Complete the RTN steps to Fetch-Decode-Execute the
new ADD_IMMEDIATE instruction. '

MAR + PC

MBR « M[MAR]
IR « MBR

PC«PC+1

WaR < TRLN-¢]
AL < AC+MBR
0
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Question 5. (10 points) Which control signals should contain a “1” for each steps in the JUMPI X instruction?

Seo | RIN | seprd B BB T B | | RO DR )L
Fetch MAR « PC Tg@@l@[Q@@CQJ»’@?
MBR<M[MAR] | T/ [0 [l=|-1={0le| \ |& | |

IR - MBR L | oll]ll|le] e | e |

Decode IR[15-12] {PC < PC+ 1 T |ole|le|- |-~ V| ol o | e
Get operand Ldﬁﬁl.«-ﬂz[ll-O] T, (Ol |t A0l olo | o
Execute MBR«MMAR] | Ts [V [l |~[~1-12 2| ||| I
P MBR T | oltelell|l | 2] o] |

Ty

Question 6. (10 points) Draw the partial combmattonal loglc of the haldwned conirol unit to handle the
JUMPI X (opcode Cy6) instruction,

.n‘"’_ -
o

Clock // IR, Instruction Register
| 7 C
3-bit // 15112
4/
synchronous C L=
counter

4-t0-16 Decoder

L~

3/‘

3-to-8 Decoder

T, T, T, T, T, T,T,T,

S O
R fmasm]
-
&, S
i
Pt 2
o




Spring 2014

Question 7. Consider the microprogrammed version of MARIE.

Name:

a) (8 points) Explain why the microprogrammed control unit is slower at decoding which machine-language

instructitz:l was fetch
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b) (17 points)’ Extend the partial microprogram’below to include microoperations to decode an

than a hardwired control u.nit?'
Contrel unit, one
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execution of the instructions: JUMPI X and OUTPUT. (Fill in only the bolded boxes)
Revised Figure 4.23 Partial Microprogram
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d'implement the ¢ Vel

Part of Cycle RTN (of MicroOpl) pAddr MicroOpl MicroOp2 Jump Dest

Fetch MAR < PC 0 01010 00000 0 0

MBR <« M[MAR] 1 01101 | 00000 | O 0

IR « MBR 2 00110 00000 0 0

PC - PC+1 3 10001 00000 0 0
Decode If ADD, Jump 4 11000 | 00110 1 19,
(“Jump Table”) If LOAD, Jump 5 11000 00010 1

If STORE, Jump 6 11000 00100 1

If SKIPCOND, Jump 7 11000 10000 1

If SUBT, Jump 8 11000 01000 1

If JUMP, Jump 9 11000 | 10010 | 1

If ADDI, Jump 10 11000 10110 1

If CLEAR, Jump 11 11000 10100 1

If INS, Jump 12 11000 00000 1

If TUMPI, Jump 13 11000 | 11000 1 L2

If INPUT, Jump 14 11000 01010 1

If OUTPUT, Jump 15 11000 | 01100 1 715

If LOADI, Jump 16 11000 | 11010 | 1 “p——]"""

If STOREL Jump 17 11000 | 11100 | 1 T

If HALT Jump 18 11000 01110 1 0
Execute ADD MAR <~ IR[11-0] 19 01000 00000 0 0

MBR <« M[MAR] 20 01101 00000 0 0

AC « AC+MBR 21 00100 00000 1 0
Execute JUMPI MAR <« IR[11-0] 22 plool| coove| O o

MBR <- M[MAR] 23 0l [0 | | voooe | o o

PC « MBR 24 LODpp | 0Oe | o
Execute OUTPUT  OutREG « AC 25 ol )0 | evee | Q/
Execute SKIPCOND 26 ' S ‘




