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Field name

Value

Signals active

Comment

Add

ALUOp = 00

Cause the ALU to add.

ALU control

Subt

ALUOp = 01

Cause the ALU to subtract; this implements the compare for

branches.

Func code

ALUOp = 10

Use the instruction's function code to determine ALU control.

SRC1

PC

ALUSrcA = 0

Use the PC as the first ALU input.

A

ALUSrcA = 1

Register A is the first ALU input.

B

ALUSrcB = 00

Register B is the second ALU input.

SRC2

4

ALUSrcB = 01

Use 4 as the second ALU input.

Extend

ALUSrcB = 10

Use output of the sign extension unit as the second ALU input.

Extshft

ALUSrcB = 11

Use the output of the shift-by-two unit as the second ALU input.

Read

Read two registers using the rs and rt fields of the IR as the register

numbers and putting the data into registers A and B.

Write ALU

RegWrite,

Write a register using the rd field of the IR as the register number and

Register

RegDst = 1,

the contents of the ALUOut as the data.

control

MemtoReg = 0

Write MDR

RegWrite,

Write a register using the rt field of the IR as the register number and

RegDst = 0,

the contents of the MDR as the data.

MemtoReg = 1

Read PC

MemRead,

Read memory using the PC as address; write result into IR (and 

lorD = 0

the MDR).

Memory

Read ALU

MemRead,

Read memory using the ALUOut as address; write result into MDR.

lorD = 1

Write ALU

MemWrite,

Write memory using the ALUOut as address, contents of B as the

lorD = 1

data.

ALU

PCSource = 00

Write the output of the ALU into the PC.

PCWrite

PC write control

ALUOut-cond

PCSource = 01,

If the Zero output of the ALU is active, write the PC with the contents

PCWriteCond

of the register ALUOut.

jump address

PCSource = 10,

Write the PC with the jump address from the instruction.

PCWrite

Seq

AddrCtl = 11

Choose the next microinstruction sequentially.

Sequencing

Fetch

AddrCtl = 00

Go to the first microinstruction to begin a new instruction.

Dispatch 1

AddrCtl = 01

Dispatch using the ROM 1.

Dispatch 2

AddrCtl = 10

Dispatch using the ROM 2.
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1- الف) براي دستورات زير همه موارد وابستگي داده اي را مشخص کنيد. کداميک را ميتوان توسط forwarding حل کرد؟
R2, R5, R4
ADD

R4, R2, R5
SUB

SW
     R5, 100(R2)
ب)  با رسم نمودار مراحل توقف در اجراي دستورات زير را مشخص کرده و با استفاده از تکنيک delayed load   آنرا رفع کنيد.

LW Rb, b

LW Rc, c

Add Ra,Rb, Rc

SW Ra, a

LW Rf, f

Sub Rd, Ra, Rf

SW Rd, d

LW Rg, g

LW Rh, h

Sub Re, Rg, Rh

SW Re, e
2- اگر بخواهيم به multicycle datapath زير دستوري مثل addi (add immediate)  اضافه کنيم مشخص کنيد چه اجزائي بايد به واحدکنترل وdatapath  اضافه شوند. 
فرمت اين دستور بصورت زير است: 

addi  $s1,$s2,100  # $s1=$s2+100
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3- الف) فرمت نمايش اعداد اعشاري در MIPS چگونه است
ب) عدد -0.75 چگونه نمايش داده ميشود.
ج) خطاي round off errorچيست؟ چه تدابير برااي آن انديشيده شده است؟
د) نحوه جمع دو عدد اعشاري را بصورت الگوريتم و يا فلوچارت نشان دهيد. بلوک ديگرام واحد محاسباتي لازم براي جمع اعشاري را نشان دهيد.

4- با توجه به  جدول زير ميکروپروگرام لازم براي اجراي موارد زير در پردازنده MIPS را بنويسيد:

الف) سيکل Fetch 
ب) دستور LW
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موفق باشيد.
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Field name


Value


Signals active


Comment


Add


ALUOp = 00


Cause the ALU to add.


ALU control


Subt


ALUOp = 01


Cause the ALU to subtract; this implements the compare for


branches.


Func code


ALUOp = 10


Use the instruction's function code to determine ALU control.


SRC1


PC


ALUSrcA = 0


Use the PC as the first ALU input.


A


ALUSrcA = 1


Register A is the first ALU input.


B


ALUSrcB = 00


Register B is the second ALU input.


SRC2


4.0


ALUSrcB = 01


Use 4 as the second ALU input.


Extend


ALUSrcB = 10


Use output of the sign extension unit as the second ALU input.


Extshft


ALUSrcB = 11


Use the output of the shift-by-two unit as the second ALU input.


Read


Read two registers using the rs and rt fields of the IR as the register


numbers and putting the data into registers A and B.


Write ALU


RegWrite,


Write a register using the rd field of the IR as the register number and


Register


RegDst = 1,


the contents of the ALUOut as the data.


control


MemtoReg = 0


Write MDR


RegWrite,


Write a register using the rt field of the IR as the register number and


RegDst = 0,


the contents of the MDR as the data.


MemtoReg = 1


Read PC


MemRead,


Read memory using the PC as address; write result into IR (and 


lorD = 0


the MDR).


Memory


Read ALU


MemRead,


Read memory using the ALUOut as address; write result into MDR.


lorD = 1


Write ALU


MemWrite,


Write memory using the ALUOut as address, contents of B as the


lorD = 1


data.


ALU


PCSource = 00


Write the output of the ALU into the PC.


PCWrite


PC write control


ALUOut-cond


PCSource = 01,


If the Zero output of the ALU is active, write the PC with the contents


PCWriteCond


of the register ALUOut.


jump address


PCSource = 10,


Write the PC with the jump address from the instruction.


PCWrite


Seq


AddrCtl = 11


Choose the next microinstruction sequentially.


Sequencing


Fetch


AddrCtl = 00


Go to the first microinstruction to begin a new instruction.


Dispatch 1


AddrCtl = 01


Dispatch using the ROM 1.


Dispatch 2


AddrCtl = 10


Dispatch using the ROM 2.




Field name


Value


Signals active


Comment


Add


ALUOp = 00


Cause the ALU to add.


ALU control


Subt


ALUOp = 01


Cause the ALU to subtract; this implements the compare for


branches.


Func code


ALUOp = 10


Use the instruction's function code to determine ALU control.


SRC1


PC


ALUSrcA = 0


Use the PC as the first ALU input.


A


ALUSrcA = 1


Register A is the first ALU input.


B


ALUSrcB = 00


Register B is the second ALU input.


SRC2


4


ALUSrcB = 01


Use 4 as the second ALU input.


Extend


ALUSrcB = 10


Use output of the sign extension unit as the second ALU input.


Extshft


ALUSrcB = 11


Use the output of the shift-by-two unit as the second ALU input.


Read


Read two registers using the rs and rt fields of the IR as the register


numbers and putting the data into registers A and B.


Write ALU


RegWrite,


Write a register using the rd field of the IR as the register number and


Register


RegDst = 1,


the contents of the ALUOut as the data.


control


MemtoReg = 0


Write MDR


RegWrite,


Write a register using the rt field of the IR as the register number and


RegDst = 0,


the contents of the MDR as the data.


MemtoReg = 1


Read PC


MemRead,


Read memory using the PC as address; write result into IR (and 


lorD = 0


the MDR).


Memory


Read ALU


MemRead,


Read memory using the ALUOut as address; write result into MDR.


lorD = 1


Write ALU


MemWrite,


Write memory using the ALUOut as address, contents of B as the


lorD = 1


data.


ALU


PCSource = 00


Write the output of the ALU into the PC.


PCWrite


PC write control


ALUOut-cond


PCSource = 01,


If the Zero output of the ALU is active, write the PC with the contents


PCWriteCond


of the register ALUOut.


jump address


PCSource = 10,


Write the PC with the jump address from the instruction.


PCWrite


Seq


AddrCtl = 11


Choose the next microinstruction sequentially.


Sequencing


Fetch


AddrCtl = 00


Go to the first microinstruction to begin a new instruction.


Dispatch 1


AddrCtl = 01


Dispatch using the ROM 1.


Dispatch 2


AddrCtl = 10


Dispatch using the ROM 2.
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