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1-Difference b/w branch and structural hazards.(5 marks)
[image: image1.png]Branch hazards
The instruction following a branch is always executed whether or not the branch is taken. This is called the
branch delay slot. The compiler might issue a nop instruction in the branch delay slot. Branch delays cannot be
avoided by forwarding schemes.

Structural hazards
A structural hazard oceurs when attempting to access the same resource in different ways at the same time. It
occurs when the hardware is not enough to implement pipelining properly e.g. when the machine does not
support separate data and instruction memories.




[image: image2.png]Data hazards
Data hazard occur when an instruction attempts to access some data value that has not yet been updated by the
previous instruction.




Which technique is used for overlapping multiple instructions in time? (2 marks)
Ans:
Pipeline technique is used for overlapping multiple instructions in time
3-Write any two stages of designing and implementation phase of pipelining (2 marks)

1. Adapting the instructions to pipelined execution  

2. Designing the pipelined data 

Generating control signals Control signals

5-SRC five-stage pipeline. arranged them,These stages were given.Those five stages are given below:
1. Instruction Fetch
2. Instruction decode/operand fetch
3. ALU operation
4. Memory access
5. Register write


Explain horizontal and vertical microcode? (3 marks)
Ans;
Horizontal and vertical microcode schemes
In horizontal microcode schemes, there are no intermediate decoders and the control word bits are directly connected to their destination i.e. each bit in the control word is directly connected to some control signal and the total number of bits in the control word is equal to the total number of control signals in the CPU. Vertical microcode schemes employ an extra level of decoding to reduce the control word width. From an n bit control word we may have 2n bit signal values. However, a completely vertical scheme is not feasible because of the high degree of fan out.


3. Write the structure RTL description for out instruction i.e out ra, c2. 3 Marks
Write the two ways to increase the number of instruction in a given time by the processor? Explain each one briefly?5 Marks
Ans:
There are two ways to increase the number of instructions executed in a given time by a processor
By increasing clock speed
By increasing number of instructions that can execute in parallel
Increasing the clock speed
• Increasing the clock speed is an IC design issue and depends on the advancements in chip technology.


• The computer architect or logic designer cannot thus manipulate clock speeds to increase the throughput of the processor.
Increasing parallel execution of instructions
The computer architect cannot increase the clock speed of a microprocessor however he/she can increase the number of instructions processed per unit time. In pipelining we discussed that a number of instructions are executed in a staggered fashion, i.e. various instructions are simultaneously executing in different segments of the pipeline. Taking this concept a step further we have multiple data paths hence multiple pipelines can execute simultaneously.


Explain [c←A+c2(sign extend)] ( 2 marks )

In this step we would add the constant c2 after sign extension to the contents of temporary register A. As a result we would have the effective address in the buffer register C, to which we need to jump.


Write any three stages of designing and implementation phase of pipelining ( 3 marks )
Adapting the instructions to pipelined execution
Designing the pipelined data path
Generating control signals

Dif b/w PC and IR ( 3marks )
Two special registers, the Program Counter (PC) and the Instruction Register (IR). PC points to the next instruction to be executed, and the IR holds the current instruction.

Describe the working of a general micro-coded controller? (3)
Ans:
Working of a general microcoded controller

A microcoded controller works in the same way as a small general purpose computer.
1. Fetch a micro-instruction and increment micro-PC.
2. Execute the instruction present in micro-IR.
3. Fetch the next instruction and so on…

Write name of all the registers used in the task of pipe lining? (5)
Ans:

IR2,IR3,IR4,IR5,PC2,X3,Y3,Z4,Z5,MD3,MD4


RTL for Jz ra (c2) ( 5 marks )

[image: image3.png]Structural RTL for condi

jera, [e2]
In fi three steps of this table, the instruction is fetched. In T3 we set a 1-bit register
“CON" to true if the condition is met.

nal jump instructions





[image: image4.png]Step RTL

TO-T2 Instruction Fetch
T3 CON < cond(R[ra)]);
T4 A — PC;
T5 C «— A+ c2(sign extend);

T6

PC —C;






Question 2: what is the functionality of LMBR control signal in SRC ? (2)

LMBR: This enables the "write" for the register MBR. When this signal is activated, whatever value is on the bus, can be written into the MBR 


Structured RTL for add operation? (5)

Structural RTL for addition instruction       add ra, rb, rc The table of add instruction is almost same as of sub instruction except in timing step T4 we have + sign for addition instead of – sign as in sub instruction. Other instructions that belong to the same group are „and‟, „or‟ and „sub‟. 
[image: image5.png]‘Write the structural RTL for the call instruction for the uni data path implementation?
Call ra, rb
Answer:- (Page 165)

Step RTL
ToT2 Instruction Fetch
T3 ¢ — Pc;
T4 R[ra] - C;
TS5 C — RIrbl:
T6 PC—C:





[image: image6.png]Which registers hold the instructions that is being executed?(2 Marks)
Answer:- (Page 152)
The Instruction Register holds the instruction that is being executed.




[image: image7.png]Write the structural RTL for the mov immediate instruction for the mov immediate instruction for uni-
bus data path implementation Movi ra,c2 (3marks)
Answer:- (Page 164)

Step [RTL

T0-T2 Instruction fetch

T3 |C e Buc2<7>) ©c2<7.0>,

T4 |Rial—C:

What is NOP instruction and its significance in pipelining? (3 Makrs)
Answer:- (Page 93)

This instruction is to instruct the processor to ‘o nothing’, or, in other words, do ‘no operation’. This
instruction is generally useful in pipelining. The NOP opcode causes a synchronization of the pipeline




[image: image8.png]Consider the following sequence of the instructions giving through the pipelined version of SRC
200:shl r6,r3,5
204:str 730

216:id 17,48
Answer:- (Page 216)

‘There is a data hazard between instruction three and four that can be resolved by using pipeline stalls or bubbles
When using pipeline stalls, nop instructions are placed in between dependent instructions. The logic behind this
scheme is that if opcode in stage 2 and 3 are both alu, and if rain stage 3 s the same as tb or rc in stage 2, then
a pause signal is issued to insert a bubble befween stage 3 and 2. Similar logic is used for detecting hazards
between stage 2 and 4 and stage 4 and 5.




[image: image9.png]i) difference between latency and throughput 2marks
Answer:- (Page 203)

Latency is defined as the time required processing a single instruction, while throughput s defined as the
‘number of instructions processed per second.



[image: image10.png]iii)structural RTL out ra,c2 3marks

Answer:- (Page 164)
Step |RTL
T6-12 [ instruction ftch
T3 [C—Riral
T |ole2l—¢




[image: image11.png]‘Write down two processors name of superscalar architecture mark 2
Answer:- (Page 221)

o PowerPC 601

o Intel P6



[image: image12.png]How many stages are in the pipelined version of SRC? Name them. ..
Answer:- (Page 206)

five stages are given below:

1. Instruction Fetch

2. Instruction decode/operand fetch

3. ALU operation

4. Memory access

5. Register write




[image: image13.png]‘Write the Structural RTL for the 'not instruction’ 2 marks
Answer:- (Page 154)

Step |RTL
TOT2 | Instruction fetch

T [Ce Rt

T4 |RlalC

types of instructions are available in SRC? Name them. What is the format of each of these
5.......Smarks

Answer:- (Page 47)

Four types of instructions are supported by the SRC. Their representation is given in the figure shown.
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[image: image14.png]Answer:- not confirmed
calculate the target address to evolutes the condition

‘Write the structural RTL for the following instruction for the uni- bus path implementation in ra,rc ?
3 marks
Answer:- not confirmed

Steps RTL
T0-T2 Instruction feich
T3 C <iol2]
T4 Rira] < C





2-Which registers are used in every steps of pipelining ( 5 marks )

[image: image15.png]The basic concept of pipelining is to break up instruction execution activities into stages that can
operate independently. Every instruction passes through the same stages much like an assembly
line.

The number of dependent steps varies with the machine architecture. For example:

. The IBM Stretch project proposed the terms Fetch, Decode, and Execute that
have become common.

. The classic RISC pipeline comprises:
Instruction fetch

Instruction decode and register fetch|
Execute

Memory access

Register write back

BRI




Structured RTL for "mov" ra, rb? (3)

[image: image16.png]Structural RTL for the moy
instruction

mov ra, rb
In mov instruction the data in
register b, which is the source
register, is to be moved in the

register ra, which is the destination register. In first three steps, mov instruction is
fetched. In step T3 the contents of register rb are placed in buffer register C through the
ALSU unit while in step T4 the buffer register C transfers the data to register ra through

internal uni-bus.

Step |RTL
TO-T2[Instruction fetch
T3 |C— R,
T4 |Rlal—C;




[image: image17.png]Q- Write a structural RTL for Shift instruction for Uni-Bus data path implementation.
shiftr ra, rb, c1  [5 Marks|
Answer:- (Page 163)

Step RTL
T0-T2 |[Instruction fetch
5] n<4.0> — IR<4.0>;
i C = (NaD) OR[b]<15.N>
i3 Rjra] — C;




[image: image18.png]Structural RTL for shift instructions
Shift instructions  are  rather

complicated in the sense that they | SteP RTL
require extra hardware to hold and ™05 instruction fetch

decrement the count. For an ALSU

that can perform only single bit shifts, | T3 |n<d.0>+— IR<4.0>

the data must be repeatedly cycled

through the ALSU and the count T4 |(N=0):(n<4.0>~— R(rc]<4.0>);
decremented until it reaches zero. This | ™36~ (N40) © RIrb]<31.N>;
approach  presents  some  timing

problems, which can be overcome by | T6 |Rira] —— C:

employing multiple-bit shifts using a

barrel shifter.

‘The structural RTL for shr ra, rb, re or shr ra, rb, ¢3 is given in the corresponding
table shown. Here n represents a S-bit register; IR bits 0 to 4 are copied in to it. N is the
decimal value of the number in this register. The actual shifting s being done in step T5.
Other instructions that will have similar tables are: shl, she, shra

e.g., for shra, TS will have C— (NaR [rb] <31>) © R[rb] <31..N>;



[image: image19.png]Q - Write down one Advantage and Disadvantage of Microprogramming? [3 Marks]
Answe here for detail

Advantages

Great sophistication in the user instruction set can be achieved for relatively low cost. Adding new instructions
is cheap.

Disadvantages
Fora simple machine, the extra hardware needed for the control store and sequencer may be more complex.
than hardwiring.

Q- Difference between Memory Address Register and Memory Buffer Register? [2 Marks|
Answer:- (Page 151)

MAR

‘The Memory Address Register takes input from the ALSU as the address of the memory location to be
accessed and transfers the memory contents on that location onto the memory sub-system.

MBR
‘The Memory Buffer Register has a bi-directional connection with both the memory sub-system and the
registers and ALSU. It holds the data during its transmission to and from memory.





