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Computer Organization Test 2

Question 1. (I{points) Select the best answer to the following true-or-false Circle the correct answer
questions:

a. A jump instruction changes the flow of execution by changing the AC. True (_False 5
b. Registers are storage locations within the CPU itself. @ False

c. A two-pass assembler generally creates a symbol table during the first False

pass and finishes the complete transiation from assembly language to
machine language on the second pass.

d. The AC, MAR, MBR, PC, and IR registers in MARIE can be used to hold True @
arbitrary data.
e. One assembly language instruction generally translates to one machine Tfue False
language instruction. |
f. One high-level language (e.g., Ada, C++, Java, etc.) instruction generally True alse

translates to one machine language instruction.

4
Question 2. 20 points) Translate the following high-level language code segment to MARIE assembly
language. Use the Varlable labels indicated in the code.

INPUT X _E/IMUMT
WHILE X < 0 DO \STORE X

INPUT X
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Question 3.
a) (5 points) F ?51: 33: ) oW Mmﬁzjggram what would the symbol table b j&
Yeay Q 5 \{ f !oﬁ
Bl 1% [0% ;
Org (0B
(D¢ - i
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b) (10 points) Translate the éiven MARIE assembly language into machine language.

Address Label Assembly Language Machine Language (in hex)
10046 LOAD X
10146 IF, SKIPCOND 800 % g
10245 JUMP ELSE qlog
10346 STORE Y 2104

[2 1045 JUMP END_IF q10%
1051 ELSE, ADD Y 3| O0A"
10616 SUBT ONE L‘L 1o 6
1074 STORE Y 2 iOﬁ
108, END TF, HALT M000
10944 X, DEC 10 00 oA
1046 Y, DEC O ) 9 ) 'F/
10B.¢ ONE, DEC 1 o0

¢} (10 points) Translate the above MARIE assembly language into high-level language “pseudo” code.

IF X > O THEW
Y=x

V= %y

|0
ELSE

ENDIF
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Queétion 4. (10 points) Which control signals should contain a “1” for each steps in the JUMPI instruction?

Step RTN Step # | P | P, PJI P.|P P C ]Sff g:;g vhng; }jA“;f‘Td
Fetch MAR « PC T, |[0|e|tiolilol2l O O | o | 2
MBR<MIMAR] | T, |O| [}~ |-|=llelo | t | & | i
IR « MBR . [V 1120 [olololao o
Decode IR[15-12] |[PC<PC+1 s |O|o01—|—|-12] 1 ]| o o oo
Get operand MAR « IR[11-0] . [olo|ljt|V V|12l o | O |2
Execute MBR<MMAR] | Ts |0l 1|if-|-|-12lo |1 & |+
PC « MBR Ts (Ol |ofo|l |12 |0 | & |O
T, [
Question 5. (10 points) Draw the partial combinational logic of the hardwired control unit to handle the JUMPI
(opcode Cye) instruction. f
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Question 6. Recall that the microprogrammed version of MARIE executes a fixed microprogam to perform the
fetch-decode-execute cycle. The instruction format for the microinstructions could look like:

_ lﬁi__&;rdOp‘l_ MlcroOpQ J‘L‘LI[_.].P. . Dest

170001812 L0807 6 0

MicroOpl encodes the type of register transfer notation (RTN) to perform (see Table 4.8 below)
MicroOp2 contains the binary codes for each instruction to allow comparison to the IR opcode (IR[15-12]).

Jump is a single bit indicating that the value in the Dest field is a valid micro-address and should be placed in the
microsequencer; if Jump is “FALSE” (0), then increment to the next microinstruction.

Table 4.8. Microoperation Codes and Corresponding MARIE RTN (p. 221)

401100 /|MBR < M[MAR]
01101 | OutREG < nc. o |
01110 |PC & IR[11-01" . . =
©01111  lpcemBR
10000 |pcie BC+ 1
10001+ | IF AC =00 o
10010 |IfAC > 0
10011 IfAC <0
| 10100 [ If REI-IOT
10101 [ If IR[11-10] .
10110 :{If IR[11-10] :
TI0111 [ If IR[5-12] =
U0 | Microop2[4-11-

| Microop |
lcods |
1700000 " | 'NC
{00001 | &
Q0010
100011
1 00100 | Ac « InkE
| 00101 | IR ¢ M[MAR]
| 00110 MMAR] ¢ MBR
1700111 | MAR « TIR[11-0]1
GIU 00 mn - HBR oy g
+01001 - 'MER < PC
‘01010 |MAR ¢« X
{11011 I-IBR(_AC

00 |
10 |

-

a) (8 points) Explain why a microprogrammed control unit is slower than a hardwired control unit?

Decoding in hockuicef) Fakes suly a shoot fime Shee (T rons %ﬁﬁyé
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C + 1 microinstruction at pAddresses 3 of the microprogram on the next page is the last

line of the “Fetch”, s6 it gets performed for every machine-language instruction. However, the JUMP and JUMPI
instructiongwipe ot she PC valye.later when “Executed”. Describe how we could modify the microprogram to
eliminate this inefficiency. (L/ Y. ' e
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b} (7 points) The PC

5 P Pl




- Spring 2009

Name: W/z I

(a

R

- ¢) (15 points) Extend the partial microprogram below to include microoperations to decode and implement the
execution of the instructions: ADDI and JUMPL (Fill in only the bolded boxes)

Revised Figure 4.21 Partial Microprogram

G

Part
of RTN MicroOpl | MicroOp2
Cycle (of MicroOpl) LAddr Jump Dest
Fetch MAR « PC 0 01001 0000 0 0
MBR « M[MAR] 1 01100 0000 0 0
IR « MBR 2 00101 0000 0 0
PC«PC+1 3 10000 0000 0 0
Decode If ADD, Jump 4 10111 00110 1
If LOAD, Jump 5 10111 00010 1
(“Jump It STORE, Jurmap 6 10111 00100 1
Table”) If SKIPCOND, Jump 7 10111 10000 1
If SUBT, Jump 8 10111 01000 1
If JUMP, Jump 9 10111 10010 1
If ADDI, Jump 10 10111 10110 1 I}
If CLEAR, Jump 11 10111 10100 1
If INS, Jump 12 10111 00000 1
If JUMPI, Jump 13 10111 11000 1 12
If INPUT, Jump 14 106111 01010 1
If OUTPUT, Jump 15 10111 01100 1
If HALT, Jump 16 10111 01110 1
Execute ADDI MAR « IR[11-0] 17 0011} — O —
MBR « M[MAR] 18 Diied — D -
MAR « MBR 19 00obd — D —
MBR « M[MAR] 20 plive — D —
AC « AC + MBR 21 0001 — | ),
Execute JUMPI ~ MAR « IR[11-0] 22 00|11 — 0 -
MBR « M[MAR] 23 Ol(0p" - B -
PC « MBR 24 VERNR! — L 0
- R T




