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[Final] Past Exams - 2020 and Older #987

Eric Che STAFF

7 months ago in Exam – Final VIEWS
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E 779

You can �nd the past exams here: https://cs61c.org/sp24/resources/exams/. Please check the 
linked past Piazza/Ed Q&A PDFs �rst before asking here. Many of the questions are already 
answered in those! Video walkthroughs (if available), are also linked on that page!

When posting questions, please reference the semester, exam, and question in this format so 
it's easier for students and sta� to search for similar questions:

Semester-Exam-Question Number

For example: SP22-Final-Q1, or SU22-MT-Q3

As a note, some questions will be out of scope because set-associative caches are out of scope 
this semester. 

Anonymous Snail 7mth #987abe Resolved

Fa 19 q8

Why does arr[i+256] miss and then why does arr[i] miss again next line?

Sonika Vuyyuru STAFF 7mth #987abfS
We are given in the question that the cache has 16-byte blocks. 16-byte blocks can hold 4 
ints. Therefore, when we pull in the block from the previous lines, ARRAY[i+256] is not pulled 
into that cache block and is a miss. When we try to pull in ARRAY[i] again in the next line, it is 
no longer in our direct-mapped cache since it was kicked out by the block containing 
ARRAY[i+256], so it is a miss again. 

Anonymous Snail 7mth #987adb

Does that mean arr[i+256] and arr[i] share the same index? What do you mean by 
"ARRAY[i+256] is not pulled into that cache block"?
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Also why would they share an index?

Jackson Wei STAFF 7mth #987add

 Replying to Anonymous Snail

1

J

arr[i+256] and arr[i] share the same index. We can see this by breaking down the TIO 
bits. We have 1 KiB sized direct mapped cache with 16 byte blocks. So this means that 
we would have 6 index bits and 4 o�set bits, with the rest being tag. Now if we were to 
add 256 x 4 (basically array[i] vs array[i+256]) (ints are 4 bytes) to any address, we 
would see the address go from something like ...01011101010 to ...11011101010. Note 
that this only changes the tag as the lower 10 bits are untouched, so they map to the 
same index in the cache but have di�erent tags, leading to con�ict miss and kicking 
each other out.

Anonymous Snail 7mth #987ade

 Replying to Jackson Wei

I see. Thank you!

Anonymous Scorpion 7mth #987abb Resolved

su20-�nal-4d

Shouldn't the answer be 50 according to the solution?

Sasha Singh STAFF 7mth #987acfS
yep, this seems like a typo!

Anonymous Scorpion 7mth #987aae Resolved

[Fall 2019 Final Q7] Can anyone explain why insert 3 nop times instead of 2 nop times? (Because I
think there are only 2 instructions between branches "greater"taken)
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Sonika Vuyyuru STAFF 7mth #987acaS
The number of stalls here has more to do with how many stages in our pipeline we need to 
wait for than how many instructions are between the the branch and "greater" line. 
Speci�cally, we will not determine if the branch is taken until the branch is in the execute 
phase, so we will need to insert a nop 3 times until we �gure out this information. 

Anonymous Viper 7mth #987fb Resolved

SU-18-MT2-Q4

Why is there only one stall for the control hazards? If there are three stages (IFD, EX, MWB) and 
there's no double pumping, then wouldn't we have to wait until after the MWB of the previous 
instruction before we can start IFD/fetching the PC for the next instruction? That would make two 
stalls.
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Minh Nguyen STAFF 7mth #987abcM
The CPU is stalling until it knows the branch decision to fetch the next correct instruction. 
When bge  is at the EX  stage, the next instruction would normally be fetched. However, 
since we don't know the branch outcome, we must stall for one cycle. The branch decision is 
con�rmed at the end of EX  stage, so the pipeline doesn't need to wait until MWB stage. 

Anonymous Viper 7mth #987abd

Why do we normally have to take 3 stalls with a 5 stage pipeline then? Can't we just 
take two stalls if we already have the branch decision during MEM?

Brendan Roberts STAFF 7mth #987adf

 Replying to Anonymous Viper

In a 5 stage pipeline, the output of the ALU isn't passed to the PC until after the pipeline 
register. Therefore, when the branch instruction is in MEM, the correct PC value will be 
sitting at the PC register but the PC register won't read it until the following clock cycle. 
This leads to 3 stalls.

Anonymous Porcupine 7mth #987ef Resolved

SU20-Final-Q5b, why is A the correct answer? Also, if A is correct, wouldn't that make option B 
correct as well?

and for part 5biii, why is choice G and D correct?

Sonika Vuyyuru STAFF 7mth #987acbS
For Q5bi: In the question, we are given that if the jas instruction is ran, the corresponding 
named signal is set to 1. Choice A behaves in this way, where if jas=1, the selector bit 
chooses spMinus4, as that is the value that should be written to sp if jas is ran. On the other 
hand, Choice B behaves opposite, and would set sp_wb to sp when jas=1, which is not what 
we want. This is because of the not that is placed on the signal before it becomes the 
selector bit.
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For Q5biii: The save to the stack operation should behave such that when jas=1 (meaning jas 
instruction is taken) we want to set the write data to be pc+4 and the memaddr to be sp-4. 
This is the behavior described in the question. If jas is not taken, we want the behavior of the 
circuits to be the same. Choice D does this for MemAddr and Choice G does this for 
WriteData. 

Anonymous Porcupine 7mth #987ee Resolved

FA19-Final-Q5: how did we get from the �rst line to 2nd and 2nd to third? I thought the inner 
expression should be ~A + 1 and not (A+1) like they have here. Also, how can we just delete that 
(A+1) from the overall expression?

could someone also explain these last two?

Sonika Vuyyuru STAFF 7mth #987accS
1st to 2nd line: Group like terms together and factor out variables using the distributive law. 
For example, bringing together the �rst term and the fourth term of line one and factoring 
out B*~C is how you get the �rst term of the second line. When you factor out the B*~C, 
nothing changes about (A+1) since we are not taking out an extra not or anything. We are 
just factoring out common variables in both terms. 

2nd line to 3rd line: Same idea. We are factoring out a common variable in all the terms, 
which is ~C.

The reason we can just "delete" A+1 is because of the additive identity of boolean algebra. 
A+1 is saying A or 1, which we know is always true aka 1. So it's like multiplying B*~C by 1. 

For your second question, in the �rst picture, we are able to make this simpli�cation because 
of the absorption law. 

In the second picture, it is the same reasoning as above regarding the additive identity rule. 

Anonymous Dolphin 7mth #987ed Resolved

SP20-FINAL-Q4a

How did they arrive at 2^20 PTE's?
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Sonika Vuyyuru STAFF 7mth #987acdS
The page table contains a mapping for every possible VPN. Since the VPN contains 20 bits, 
there must be 2^20 VPNs, and thus we need 2^20 PTEs. 

Anonymous Porcupine 7mth #987ec Resolved

SP18-Final-Q5

Where can we access the solutions for this? it doesn't seem to let us see the answers. 

part a) why isn't the maximum possible hold time 8ps?
part b) why isn't the min possible clock period 19ps?
part d) how can we go about solving this one?

Jackson Wei STAFF 7mth #987adaJ
part a) Since the inputs A, B, and C take on their new values exactly at the rising edge of 
every clock cycle, they are kinda like registers that have a clk-to-q delay of 0. And since hold 
time is just the amount of time the inputs to any register needs to be held stable after the 
rising edge, for a path like the one below, the input to register 1 changes just after 5ps (0 clk 
to q + 5 adder delay), so the max amount of time register 1 can expect its input to be held 
stable is 5ps (max hold time).

part b) for the max cl delay path, its from input B to register 2, so that adds up to 0 clk-to-q, 5 
+ 6 + 5 CL, and 4 setup time which adds up to 20ps.
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part d) we want to know the amount of time it takes for the output to be computed. Since 
this is pipelined, and clk period is 11ps, we see that in clk cycle 1 we will reach registers 4,5 
and 6. In clk cycle 2, we will reach register 1, and then in clk cycle 3, we will reach register 2. 
At this point, after 3 clk cycles, register 2 has the correct value stored, it just needs a clk-to-q 
delay + adder delay to properly propagate to the output. This is 3 x clk cycle + 3 clk to q + 5 
adder which adds up to 41.

Anonymous Dolphin 7mth #987eb Resolved

SP20-Final-Q2b-iv

Why is it that the answer won't change when the cache is a 2 way set-associative? I have a hard 
time visualizing the way the solution explains. I was thinking that if the cache has 2 cols with N/2 
rows each, the �rst iteration of the outerloop would �ll in the entire cache with all N values then 
when we iterate another outerloop all values would already be in the cache. eg:

Jackson Wei STAFF 7mth #987adcJ
Yea I think you are right in that the �rst iteration of the outer loop would �ll in the entire 
cache with all N values. But this is also what happens if we have a fully associative cache. The 
answer to part I and II hint at the fact that the �rst iteration of the outer loop are all 
compulsory misses (N misses) and then the 29 iterations of the outer loop after that are all 
hits (29N hits). So the cache being 2 way set associative wouldn't change anything here.

Anonymous Dolphin 7mth #987aea

I was referring to part b, when there are N/2 rows instead of N now. How would that 
change in that case?

Wesley Kai Zheng 7mth #987ea Unresolved

SP18-FInal-Q10d.
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I do not understand how they got the speed up factor to be 7.5X. In my calculations, I �gured as n 
approaches in�nity, the unrolling one takes around 5/4 n to run, while the original one takes 6n to 
run. So the speed up factor, according to my calculations is calculated by 6/(5/4) = 24/5 = 4.8X. It 
seems like that answer used 4/5 instead to be divided by 6 to get 24, which I am very confused 
about.

Anonymous Squirrel 7mth #987df Unresolved

1

Sp19-MT-Q5
Why is lb and shw being stalled 4 times and not three since by hardware we write �rst then read 
wouldn't D be aligned with W of the previous row?

Anonymous Scorpion 7mth #987fd

#987fc 

Anonymous Antelope 7mth #987de Resolved

1

SP19-MT-Q5

I don't understand the logic behind this problem. Why are we stalling for 2 cycles for addi and 
then 4 cycles for both lb and shw?

Anonymous Scorpion 7mth #987fc

Tell me if I'm wrong. 

addi 's Instruction Fetch needs to come after bne 's Execution (not sure why since the 
branch is taken, which means addi  will be skipped?)
lb 's Instruction Decode needs to come after addi 's Writeback to get correct t1
shw 's Instruction Decode needs to come after lb 's Writeback to get correct s0 .

Anonymous Squirrel 7mth #987fe

https://edstem.org/us/courses/51705/discussion/4854449?comment=11334240
https://edstem.org/us/courses/51705/discussion/4854449?comment=11334240
https://edstem.org/us/courses/51705/discussion/4854449?comment=11348645
https://edstem.org/us/courses/51705/discussion/4854449?comment=11348645
https://edstem.org/us/courses/51705/discussion/threads/987fc
https://edstem.org/us/courses/51705/discussion/4854449?comment=11330331
https://edstem.org/us/courses/51705/discussion/4854449?comment=11330331
https://edstem.org/us/courses/51705/discussion/4854449?comment=11348644
https://edstem.org/us/courses/51705/discussion/4854449?comment=11348644
https://edstem.org/us/courses/51705/discussion/4854449?comment=11348736
https://edstem.org/us/courses/51705/discussion/4854449?comment=11348736


I agree with your �rst statement but in lecture didn't they discuss that we hardwire the 
datapath so that its always write �rst then read/decode. In that case wouldn't the 
decode be right underneath W

Anonymous Scorpion 7mth #987�

 Replying to Anonymous Squirrel

what do you mean? I thought they take the value of the registers before them, which 
are updated at the same time

Anonymous Squirrel 7mth #987aaa

 Replying to Anonymous Scorpion

Im not completely sure if I understood the problem question correctly but I was 
assuming that the HW requirement was implemented and following this example the 
WB is in line with the ID

Anonymous Scorpion 7mth #987aab

 Replying to Anonymous Squirrel

Ah thank you for the information! I have no idea.

Anonymous Scorpion 7mth #987aac

 Replying to Anonymous Squirrel

Could you unresolve your question?

Anonymous Squirrel 7mth #987aad

 Replying to Anonymous Scorpion

My question is unresolved still but antelope's is stated as resolved

Anonymous Antelope 7mth #987dc Resolved
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SP18-MT2-Q3

Why are we selecting ASel to be 1? According to the datapath 1 selects PC, not DataA. 

Justin Yokota STAFF 7mth #987dd

1

J
The datapath selector bits might have been swapped since this semester... We only really 
standardized around 2021.

Anonymous Coyote 7mth #987da Resolved

FA19-Final-Q2:

part c): isn't this technically an invalid instruction (as we cannot load anything into the constant 
register x0)? Also I was wondering if all immediates in RISC-V instructions are stored in two's 
complement

Abhinav Vedati STAFF 7mth #987abaA
1. Trying to modify x0 doesn't do anything, and this property is how we implement no-ops in 
this class. 2. Yes, signed integer immediates are represented in two's complement in RISC-V 
instructions.

Anonymous Porcupine 7mth #987cc Unresolved

SP20-Final-Q8:

is relocation in scope? what's the reasoning behind never relocating PC-relative addressing and 
always relocating static data references?

Also, in one phases of CALL do we do the steps for "generating assembly code", "semantic 
analysis", "parsing C code", and "lexing the C code"?

Anonymous Porcupine 7mth #987cb Resolved

SP20-FInal-q6:

why is the type of value for w evaluate to stack address and *(v+1) not an address? Also, whats 
the rule again for classifying if it's stored on the stack vs heap vs static?

Sonika Vuyyuru STAFF 7mth #987aceS
v is a local variable de�ned within the function foo, and thus is stored on the stack. Thus, the 
type of value that v would evaluate to is a stack address. On the other hand, the value of u is 
an address on the heap, since we malloced space for this variable. Similarly, u+1 would still 
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evaluate to some heap address. However, when we try to access into this address through 
dereferencing, we get some data on the heap that is probably garbage and not an address. 

Anonymous Mantis 7mth #987ca Unresolved

Fa20 - midterm q5c

for v1, can u explain the logic for why there are 2 nops in line 2-3 after forwarding; and similarly 3 
in lines 3-4 after forwarding. How does the branch stu� work for each phase in pipelined circuit

Anonymous Leopard 7mth #987aaf

same

Anonymous Mantis 7mth #987bf Unresolved

Su20-Final Q2

What is the reasoning behind each of the 3 choices - I think I'm unclear with how reduction and 
the private and critical keywords work
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Anonymous Mantis 7mth #987bc Unresolved

Su20-MT2 Q1: It seems like the de�nition of PTEs is di�erent in both part a and b; part a uses size 
of physical memory but part b is using size of virtual memory; what exactly is my PTE?
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Anonymous Hedgehog 7mth #987bb Resolved

Sp19-Final-Q4

Is this question in scope?  I do not remember anything about atomic instructions in depth from 
lectures, like from what the question is asking for example aniswap, lr.c and sc.w for example.  If 
we did where can I look to get well verse in this?

Candice Yang STAFF 7mth #987db

These instructions are out out scope.

Anonymous Mantis 7mth #987ba Unresolved

Fa19-Final Q8B;
why is Arr[i+1] a hit; can someone walk me through the logic of working through a problem like 
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this - how do we determine what is stored in the cache - how many neighboring elements are 
stored and so on {also what does block aligned mean}

Anonymous Mantis 7mth #987af Resolved
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what's the logic in all of these; can u walk me through the step by step reasoning



Jedidiah Tsang STAFF 7mth #987bdJ
Sorry, can you tag your question accordingly and narrow the scope of your questions? It 
would be helpful to know what your confusion is.

Fouad Sinno 7mth #987ae Unresolved

1

F
FA20-Final-Q1B:

Why does CODE INPUT 6 include the "~" symbol? Also, how did we get a [HEX INPUT HERE] of 
12400000? I am assuming we get it by adding 0xFFFFF to CODE INPUT 7, but what's the point 
behind this?

Anonymous Cobra 7mth #987ad Unresolved

Fa21-Final-Q2.2 

How was the mantissa being rounded down? In the problem, it says to change the LSB to be 0, but
I'm not sure how that happens here. How are you able to go from *2^-2 to * 2^-6?
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Anonymous Hedgehog 7mth #987aa Resolved

SP19-Final-Q1 Up to G

Just to make sure this is all out of scope?  I do not remember learning any of this

Myrah Shah STAFF 7mth #987abM
This question is related to endienness, which is in scope. 

Anonymous Hedgehog 7mth #987ac

oops I just edited the question, I meant for spring 2019 �nal, sorry about that

Candice Yang STAFF 7mth #987cf

Yes, they are out of scope.

Anonymous Spider 7mth #987d Unresolved

FA17-MT2-Q4
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For this problem, why is 3 cops required between load word and srli? 

Anonymous Hyena 7mth #987c Resolved

SP20 3a

Im confused why this one is SIMD. Don't we need to read from memory for the 100M matrix and 
the transposed matrix? That would be two memory accesses for every multiply operation and 
therefore should be Map/Reduce. 

I understand for 3d through a similar logic why it is Map/Reduce, but do not understand why the 
same logic does not apply for 3a. 

Candice Yang STAFF 7mth #987ce

To use map/reduce, you would �rst need to have the input as key-value pairs. For matrices, 
they are naturally not key-value data, and using SIMD would �t this task better. Also keep in 
mind that map/reduce is not in scope this semester.

Anonymous Hyena 7mth #987b Resolved
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Sp20 Final q1

Shouldn't this be considered an invalid instruction since we are trying to load the zero register? 
Also wouldnt trying to access -96(x0) also fail because it;s trying to access a negative memory 
address? 

Justin Yokota STAFF 7mth #987eJ
Keep in mind that all math in a computer is done mod 2^N. In this case, we'd access the 
memory address whose binary matches the 2's complement representation of the number 
-96.

Anonymous Coyote 7mth #987a Resolved

SP18-Final-Q3b
Might be a dumb question but I was a little confused by how the imm bits were determined for 
the instruction code. Does it count o�sets from the very �rst line?

Candice Yang STAFF 7mth #987cd

good question! On the ref card, bge adds o�set to PC (PC = PC + o�set). So, the o�set should 
be counted from the current instruction (bge) to the destination label (Cont).
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