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You can �nd the past exams here: https://cs61c.org/sp23/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!

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

Spring 2021 �nal walkthrough

Anonymous Dugong 2y #1701dfc Resolved

SP21-Final-9.3

Why do we need to wire x0 as rs2 rather than just adding it as a second argument when calling 
the pseudoinstruction? I thought the latter is what we usually do with pseudoinstructions

Anonymous Gazelle 2y #1701eab

1

I think we're wiring rs2 to be x0 since is_null only takes rd and rs1. 

Anonymous Quail 2y #1701def Resolved

FA21-Final-Q5.2 + 5.3, 

can someone walk me through why we need a third rs3 input? and also for 5.3 why would the 
sta� solution change the mul work? wouldn't a0 depend on the previous line's data to be write 
back?

Anonymous Gazelle 2y #1701dfb

1

We don't need a third rs3 input. 

For 5.3, mul a0 a1 a1 works because the register that gets written back to is a0. In the second 
line of mul a0 a1 a1, it just overwrites the previous a0 value (with the same value since the 
operation is identical) and only needs to read a1, which wasn't changed by the �rst line. So 
there is no dependency with a mul operation. 

Anonymous Quail 2y #1701dfe
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sorry i meant third rs3 output

Anonymous Quail 2y #1701d�

i think i get it, do we need a third one because we need to perform arithmetic on using 
the data of all three registers, not just two?

Anonymous Gazelle 2y #1701eaa

 Replying to Anonymous Quail

Yup exactly!

Anonymous Caribou 2y #1701dbb Unresolved

SP21 Q3V2B, why does linker calculate all absolute addresses? Some dynamically-linked libraries 
are unknown when we run linker.

Anonymous Ibis 2y #1701dab Resolved

Sp 21 2 

Could someone explain how they got 100. Is there a speci�c formula for MTTF

Erik Yang TA 2y #1701dadE
#1701bbc

Deniz Demirtas 2y #1701cfb ResolvedD
FA21-Final-Q1.9

https://edstem.org/us/courses/32705/discussion/3033273?comment=7094258
https://edstem.org/us/courses/32705/discussion/3033273?comment=7094258
https://edstem.org/us/courses/32705/discussion/3033273?comment=7094348
https://edstem.org/us/courses/32705/discussion/3033273?comment=7094348
https://edstem.org/us/courses/32705/discussion/3033273?comment=7094258
https://edstem.org/us/courses/32705/discussion/3033273?comment=7089635
https://edstem.org/us/courses/32705/discussion/3033273?comment=7089635
https://edstem.org/us/courses/32705/discussion/3033273?comment=7088872
https://edstem.org/us/courses/32705/discussion/3033273?comment=7088872
https://edstem.org/us/courses/32705/discussion/3033273?comment=7089002
https://edstem.org/us/courses/32705/discussion/3033273?comment=7089002
https://edstem.org/us/courses/32705/discussion/threads/1701bbc
https://edstem.org/us/courses/32705/discussion/3033273?comment=7087070
https://edstem.org/us/courses/32705/discussion/3033273?comment=7087070


What would be the answer if the question asked the highest possible value for y, and what would 
be the explanation for it? Thanks!

Rosalie Fang ADMIN 2y #1701dedR
Homework 7.5

Anonymous Peafowl 2y #1701cee Resolved

FA21-Final-Q1.9

I don't understand the answer. How can Thread 1 wake up and write y=1? If it read y=0 (line 1) and
went to sleep, the next time it wakes up it should read line 2 x = 0 (since thread 2 �nished 
executing). Where am I going wrong? Thanks!

Rosalie Fang ADMIN 2y #1701decR
When thread 1 goes to sleep, all it knows is that it's in the middle of execution. since it was 
still on line 1, it will not know to check x = 0 before writing y. It will in fact wake up, write y = 1,
read x = 0, write x = -1, and then check to see if x > 0 and exit.

Anonymous Peafowl 2y #1701ced Resolved

FA21-Final-Q4.2

I wrote the smallest combinational logic delay is 0ps because on the left and right hand side of the
circuits are 0 tunnel so the register on the right is connected to the register on the left with no 
delay. Why is this wrong? Thanks!

Rosalie Fang ADMIN 2y #1701debR
The tunnels on the left are not state elements (they don't depend on time). The shortest 
combinational logic delay needs to go from register to register.

Anonymous Peafowl 2y #1701cea Resolved

2

FA21-Final-Q9

1. For blank 6, is it possible to write total += isequal? Why not?

2. Could you explain why output[0]+output[1]+output[2]+output[3] == 0 is incorrect? The answer 
says that we could have received outputs that happened to add to 0, even if they aren’t all 0 but I 
don't see how this is possible given that we could have only received outputs that are either 0 or 
1.

Thanks!
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Rosalie Fang ADMIN 2y #1701dea

1. 
2. 

R
total is a vector. You can't do normal arithmetic on it.
Please read the example it gave. There could be an over�ow error.

Anonymous Panther 2y #1701cdd Resolved

SP21-Final-Q1 2F

Can someone explain what access patterns are? The solution says that since we only have 2 
nested for loops, we have 2 di�erent access patterns which is less than the 4 in our 4-way 
associative cache, so nothing gets evicted.

Would something get evicted if we had like 5 loops nested within each other?

Rosalie Fang ADMIN 2y #1701ddfR
Uhhh it really depends on the loop. Here I would really recommend to write out exactly what 
values are accessed, and you should be able to �nd a pattern see which set each block lands.

Anonymous Panther 2y #1701cdc Resolved

SP21-Final-Q1 2F

So, in the answer solution it says that no block is evicted. How do we know this and how would I 
be able to tell if a block should be evicted in problems like this where the code is given?

Rosalie Fang ADMIN 2y #1701ddeR
Write out the cache and try to go access by access - try to see where each block lands within 
the cache and �nd a pattern.

Anonymous Peafowl 2y #1701cdb Resolved

SP21-Final-Q7 (a)(i)(B)

Could you explain the answer? I put none of the above because I thought that the ALU could 
handle the is_null rd rs1 operation and input the data to rd as per normal. If anything, a new ALU 
operation is needed but that was not given as an option. Thanks!

Rosalie Fang ADMIN 2y #1701dddR
the branch comparator already does the comparison for is_null, so we don't need a new ALU 
operation be can safely use BrEq as another input to WBMux.

Anonymous Jay 2y #1701ccc Resolved

FA-Final-6.1

Would Not W  | Not Y be a valid answer that would get me full points?

Rosalie Fang ADMIN 2y #1701ddcR
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Close to full points. Similar to the midterm, this can be simpli�ed more to be ~(W&Y) which 
uses 1 less Boolean logic operator

Anonymous Falcon 2y #1701cca Resolved

FA22-FINAL-Q2.2

How does the mantissa round down ?

Rosalie Fang ADMIN 2y #1701ddbR
"Compute the value precisely, then round to the nearest �oating point number." Here, the 
nearest �oating point number means rounding down.

Anonymous Jay 2y #1701cbd Resolved

FA 21 Final Q 4.4

clk-q-delay = 3

largest combinatorial delay = 16

Based on question Q 4.3, the solution for the hold time is 15 so shouldn't it be 15 instead of 6 as 
the 6 is the setup time constraint?

Is the formula supposed to be clk-q-delay + largest combinatorial delay + setup time instead?

Rosalie Fang ADMIN 2y #1701ddaR
Sorry this formula is wrong. shortest clock period = clk-to-q + largest combinational delay + 
setup time

Anonymous Jay 2y #1701cad Resolved

FA-21-Final Q 8.9
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Is the solution a typo? In program 1, there is no other version of this; thus would this be 0x05664? 

Anonymous Stingray 2y #1701cbe

This should be �ne. Look at Q8.5 where we had the Virtual Address 0x12345678; we assigned
the VPN 0x12345 to the PPN 0x01

Anonymous Jay 2y #1701cbf

1

That makes sense, blanked on the fact that we use the VPN as a look up, thanks for the 
clari�cation.

Anonymous Duck 2y #1701cac Resolved

sp21-�nal-Q4.3

Would "jalr x0 ra 4" also be correct?

Rosalie Fang ADMIN 2y #1701dcfR
sure!

Anonymous Tiger 2y #1701cab Resolved

FA21-Final-Q7.4

For the last (#6) memory access, 0b1111111111, what type of miss is it? The solutions don't just 
say it is a miss, but don't specify. Should this be compulsory, and would the valid bit turn to 1 after
this memory access? 

Anonymous Stingray 2y #1701caf

2

Yes, I believe this would be compulsory since the two blocks have valid bit o� so this set of 
the cache is "empty" which means that it must be a compulsory miss.

Anonymous Falcon 2y #1701caa Resolved
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FA21-FINAL-Q1.10

Can i get a further explanation on how to use the availability equation with this given info? Based 
on the question ik that availability = 980/1000 because it broke twice with 10 days to complete, 
MTTR = 24*10 = 240. I am confused on if my MTTR would be 480 since it happens twice. is MTTR 
the total amount of hours that was used for all repairs or is it the number of hours for one repair? 
either way I don't get the same solution 

Anonymous Mandrill 2y #1701daf

2

MTTR = 10 days = total amount of days for one repair 
MTTF = (1000 - 20) / 2 = 490 days
MTBF = 1000/ 2 = 500 = MTTR + MTTF

Anonymous Jay 2y #1701b� Resolved

fa-21 �nal 7.4
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Are the explanations for 4 and 5 switched?

If not, I don't understand how 4 is a miss and 5 is a hit

And for 6 if the valid bit is o�, what type of miss would it be? It's kind of hard to categorize it 
under any of the three.

Anonymous Stingray 2y #1701cba

1

4 is a miss since looking at the set of blocks with index 11, we do not have the tag 0010, 
which means that, since both the blocks have valid bit o�, the set is empty so it must be a 
compulsory miss.

5 is a hit because looking at the set of blocks with index 10, we do have the tag 1110 and it 
has valid bit on.

6 is a compulsory miss like 4 by the same reasoning since all valid bits are 0 for this set.
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Anonymous Jay 2y #1701cbc

1

Thanks, I just realized I was reading it wrong; I thought the �rst two bits were the index 
even though I �lled out the T/I/O correctly lol 

Anonymous Dolphin 2y #1701cec

Hi, I have a follow-up question on #2: 0b 0011001101. the index is 00 (row 1 in the 
cache), and now the block is full, why it cannot be a capacity miss? (In this case, we 
need to evict one of the entries in row 1 to load TAG 0011 into row 1).

Anonymous Stingray 2y #1701cfa

 Replying to Anonymous Dolphin

1

It can't be a capacity miss because other blocks in the cache are empty (have valid bit 0) 
so the cache was never full.

Anonymous Gorilla 2y #1701bfc Resolved

for fa21-�nal-7.4, if it's a miss since the valid bit is o�, do we mark all 3 kinds of misses? or which 
speci�c one is it?

Anonymous Stingray 2y #1701cbb ENDORSED

2

We do not mark all the miss types. For this problem, we never mark the capacity miss 
because the cache is always empty since there is at least one block with a valid bit o�. 
Therefore, whenever we have a miss, it is not because the cache is too small.

When the set of blocks all have valid bit 1 (which is the case of row 2), it could either be 
compulsory or con�ict because the block may never have been loaded in or it could have 
been evicted before and the cache is not full.

When the set of blocks have at least one valid bit 0 (which is the case of rows 3,4,6) , it must 
be a compulsory miss since it is impossible to have evicted a block if the set of blocks has an 
empty block (it is not a con�ict miss).

Hopefully this helps!

Anonymous Dolphin 2y #1701ceb

Hi, I have a follow-up question. When considering capacity miss, are we looking at the 
block being full or the entire cache being full?

For example, in the second memory access: 0b 0011001101, the index is 00 (row 1 in 
the cache), now the block is full, why it cannot be a capacity miss? (In this case, we need 
to evict one of the entries in row 1 to load TAG 0011 into row 1).

Anonymous Stingray 2y #1701cef

 Replying to Anonymous Dolphin

If we look at the de�nition given in the discussion WKS 11, "capacity: occurs if the block 
was fetched before, but evicted while the cache was full".
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1

Alternatively, this is the de�nition given towards the end of lecture 32, "if the block was 
evicted when the cache was full, it's a capacity miss".

Hope this helps!

Anonymous Duck 2y #1701bfb Resolved

sp21-�nal-Q9.1

For the is_null instruction, wouldn't this be not implementable because we would need to add an 
additional option for the write back mux, since we need to write back either 0 or 1 based on the 
BrEq control bit? This would require additional hardware since we are not writing back one of 
PC+4, MEM, or ALUResult

Rosalie Fang ADMIN 2y #1701dceR
There's one more slot on the WBMux!! So we can just add this as an input and not have to 
add a mux

Anonymous Gorilla 2y #1701bef Resolved

1

fa21-�nal-q3.4: could someone do a step-by-step on how to get this answer? i translated t1 to be 
0b00110 since t1 corresponds to x6, but it seems the answer key (converted to binary) has it 
translated to 0b00011. also, im not sure how -256 was translated into 11110000000. thank you in 
advance!

Rosalie Fang ADMIN 2y #1701dcdR
jalr ra t1 -256:

ra = x1 = 0b00001

t1 = x6 = 0b00110

-256 => 256 = 0b000100000000 => �ip bits = 0b111011111111 => add 1 = 0b111100000000

Then translate into 32 bits, read the hex from right to left.

Anonymous Newt 2y #1701bed Resolved

sp21-�nal-Q8

I don't quite understand this question's setup. the input is 0111, 0100, and why is the output 
0,0,1,0? (are we adding the two strings bit by bit? like 1+0, 1+0, 1+1, 0+0?)

Anonymous Jelly�sh 2y #1701bfa

1. 
2. 
3. 

The output bit is whether there is an over�ow from adding the two bitstrings, from the LSB. 
Here I'm adding the two bitstrings from right to left and checking the output. So looking at 
0111 and 0100, would be:

1+0 = 1
1+0 = 1
1+1 = 2 (over�ow!)
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4. 

1

0+0 = 0

We can see the over�ow occurs at the third operation, hence 0, 0, 1, 0.

Anonymous Parrot 2y #1701beb Resolved

is this n byte alignment rule in scope?

Erik Yang TA 2y #1701daeE
yes

Anonymous Newt 2y #1701bea Resolved

SP21-Final-Q2, F/G

how do we calculate the hit rate for those 2 for loops?

for F, I understand the HR for the �rst iteration would be 2/3, but why starting at the 2nd outer 
iteration, the hit rate becomes 1? (how does eviction work here?)

for G, I also don't understand why the hitting rate is all 1, I thought you would always have 
compulsory miss at �rst. 

Anonymous Jelly�sh 2y #1701bfd

2

Notice that the size of the cache is 512Kib = 2^19 while the ARR_SIZE = 2^12. This is what the 
answer key means by "entire array can �t in memory" since cache size > ARR_SIZE. So on the 
second iteration, the hit rate becomes 1 because the entire array is loaded in the cache 
because of the �rst iteration.

For G, it is the same reasoning. Since it continues after the �rst loop, all the elements of the 
array are already loaded in the cache and thus always a hit.

Anonymous Duck 2y #1701bdf Resolved

FA21-Q3.6

I think there is a discrepancy in the answer key and the explanation. The answer key selects "jalr 
ra t2 -256" and "jalr ra t0 16" as the correct choices, but the explanation says "jalr s0 t1 -256 and 
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3

jalr ra t0 16 are valid"

Rosalie Fang ADMIN 2y #1701dccR
You're right. Thanks for the catch. jalr s0 t1 -256 should be correct instead. 

Neeraj Rattehalli 2y #1701bdd ResolvedN
FA21-Q2. Why is the answer 36 and not 38? why round down as opposed to up?

Alson Chan 2y #1701dba

1

A
I had this question too!

Rosalie Fang ADMIN 2y #1701dcbR
"In the event that the number is exactly halfway between two �oating point numbers, round 
to the number with a least signi�cant bit of 0."

Anonymous Duck 2y #1701bdc Resolved

FA21-Q9

For the last blank, the solution says "output[0]+output[1]+output[2]+output[3] == 0 is incorrect, 
since we could have received outputs that happened to add to 0, even if they aren’t all 0." Since 
we are using unsigned integers, though, how would this be possible? Wouldn't every output be 
greater than or equal to 0?

Rosalie Fang ADMIN 2y #1701dcaR
Look at the example that was provided. There might be over�ow even if all outputs are 
unsigned.

Anonymous Panther 2y #1701bda Resolved

1

SP21-Q2

I'm a little confused as to when to realize when we should evict a block. The example here was a 
4-way associative block, so how would I know when I need to evict a block?

Rosalie Fang ADMIN 2y #1701dbfR
Eviction happens when your set is full.

Anonymous Panther 2y #1701bcf Resolved

SP21-Q1 (Potpourri - Q4)

I get why D would be sped up by pragma omp for, but I don't get why A would also be sped up. 
Wouldn't the results be wrong since di�erent threads might be performing the operation at 
di�erent times so A[i] would not be loaded? If A is included why aren't the other ones included 
too?
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Rosalie Fang ADMIN 2y #1701dbeR
Are you looking at the rewritten answers? There's a "Note: We think this question had a typo 
and meant to say #pragma omp parallel for instead of #pragma omp for.
"

Anonymous Panther 2y #1701bce Resolved

3

SP21-Final-Q3: what does "generate parse trees" refer to, and why does the compiler take care of 
that?

Rosalie Fang ADMIN 2y #1701dbdR
This is kind of a speci�c term used in the compiler that was probably brought up in sp21's 
lectures... keyword here is "parse", compiler handles parsing the input programs.

Anonymous Otter 2y #1701bac Resolved

1

SP21-�nal-1 (Q2)

for Q2A did we ever cover MTBF in class? why is availability not 4000/4003?

for Q2B how to solve this problem. Where did the 100 come from?

Anonymous Human 2y #1701baf

For 2a I believe that MTTF + MTTR = MTBF and Availability = MTTF/MTBF so we would 
subtract 3 from 4000 for the numerator and our denominator would be 4000

Following! for 2B!

Anonymous Otter 2y #1701bba

Thanks for 2A!

Erik Yang TA 2y #1701bbcE
2B: since annual fail rate is 1%, then you fail once every 100 years. MTTF = 100

Anonymous Duck 2y #1701afd Resolved

FA21-1.12

If our error-correcting code is able to �x 1-bit errors, doesn't this mean the Hamming distance 
between two valid code words is 3? So if the distance from 0x61C to another code word is 3, 
wouldn't the other code word be valid?

Rosalie Fang ADMIN 2y #1701bcbR
You are correct. both 0x71C and 0x51C have hamming distance of less than 3 from 0x61C. 
Which option of the solution is confusing?
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Anonymous Human 2y #1701afb Resolved

For Fa21-Final Q5.3

If I wrote 

mac a0 a1 a1

add a0 a0 4

would this be valid?  Because there is data dependency between the �rst instruction and the 
second on a0?

Erik Yang TA 2y #1701bbdE
i don't think so, because you want a sequence where it would not cause a hazard if all mac 
instructions became mul instructions (from problem statement). Here, if you replace mac 
with mul, you will still get a hazard. 

Anonymous Viper 2y #1701ade Resolved

1

FA21-1.12 I am a bit on their explanation can somebody explain how we know these aren't valid 
and what rule we use?

Rosalie Fang ADMIN 2y #1701bccR
We're trying to do 1-bit error correction so we need a hamming distance of at least 3. Try 
�guring out the hamming distance between 0x61C and all the options (hamming distance is 
the number of bits that di�er) and the ones that have a hamming distance of less than 3 are 
the answers. 

Anonymous Viper 2y #1701bcd

Appreciate the response so do we need a hamming distance of 6 for 2 bit error 
correction, or would it still be 1. More of a generic question not as much pertaining to 
the question 

Rosalie Fang ADMIN 2y #1701dbc

 Replying to Anonymous Viper
R

hamming distance of 5 for 2 bit error correction (2 * n + 1) where n is the number of 
bits you want to correct.

Anonymous Human 2y #1701adc Resolved

Fa21-Final-Q7.3

Just to clarify in a 2-way associative cache, one block has two entries? And if the question were to 
ask for total amount of bytes and not just data bytes we would have to sum up the bytes of tags * 
entries + valid bits + data bytes? Because a cache entry has a tag, valid, and data?

Erik Yang TA 2y #1701afaE
2 -way cache means for every index, you can �t 2 blocks. Yeah, that sounds correct
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Anonymous Parrot 2y #1701ada Resolved

Fa21-Final-Q9

For Blank 2 I put 64 * n, for Blank 3 I put 256, and for Blank 7 I put output[0] == 0 && output[64] 
== 0 && output[128] == 0 && output[192] == 0

The correct answers were n, 4, and output[0] == 0 && output[1] == 0 && output[2] == 0 && 
output[3] == 0.

It seems like I am considering length of bits when I shouldn't. Does C automatically consider the 
size of each int when indexing the pointers?

Anonymous Dunlin 2y #1701adb

1

yes

Rosalie Fang ADMIN 2y #1701aeeR
Yes, C indexing is index by i-th element not by bit/byte

Anonymous Parrot 2y #1701acf Resolved

FA21-Final-Q5.3

The solution states "The extra hazard that occurs as a result of this instruction is a data hazard on 
rd; with mul, we don’t need to wait for the value of rd to get written back, but we do need to wait 
for rd for a mac." What does this mean?

Rosalie Fang ADMIN 2y #1701aedR
The question is asking for hazards that is speci�cally a result of mac but not mul instructions. 
Therefore the solution is trying to explain exactly what the di�erence is between a mac and a 
mul instruction

Anonymous Cobra 2y #1701acd Resolved

FA21 Q1, 1.4)

I'm confused as to why the answer key says that polling is for high data rate when the slides say 
otherwise?
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 Am I missing something?

Rosalie Fang ADMIN 2y #1701aecR
high data rate is just "start with interrupt". Usually when you think about high data rate that 
means we have a lot of data, so polling is better.

Anonymous Gold�nch 2y #1701ccd

Could you elaborate a bit more about this? I'm still very confused about the 
contradiction. So are you saying when there is a low data rate (e.g. mouse/keyboard) 
we use interrupts instead of polling?

Anonymous Jay 2y #1701ccf

 Replying to Anonymous Gold�nch

I'm not a TA, but maybe I can help a little bit.

Yes, when there is a lower data rate we can use interrupts instead of polling because 
we know polling is always in a loop asking the I/O device if it's "ready." Thus if we use 
polling in a low data rate device, we're expending energy when it isn't needed 
compared to interrupts which only act when needed, which is better for a lower data 
rate device.

This is the way I think about it, hopefully it doesn't lead to any more confusion. Please 
feel free to correct me if I am wrong as well.

Anonymous Mule 2y #1701acc Resolved

SP21 Q4(a)
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Are inputs also considered as "registers" so that they would also have a clk-to-q time? Because 
initially I thought they are not registers, so I did't consider them as valid component in the longest 
combination path.

Rosalie Fang ADMIN 2y #1701aebR
Yes, but their "clk-to-q" time is speci�ed. Usually you'd see something along the lines of 
"input A changes x ns after the rising edge of the clock"

Anonymous Mule 2y #1701acb Resolved

SP21 2(a)K

Is this question in scope? I think we've learned using a cache for page table. Is that the same as 2-
level page table?

Rosalie Fang ADMIN 2y #1701adfR
2-level page tables are not in scope.

Anonymous Ibis 2y #1701aad Resolved

for Fa 21 1.9, shouldn't both thread 1 read x and y? So if thread 1 reads y = 0, then shouldn't x = 
10 for thread 1. In addition, both y and x are shared variables, wouldn't that take a�ect
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Rosalie Fang ADMIN 2y #1701acaR
Sorry can you rephrase your question? Also this is the exact same question as HW7.5. You 
can look back at HW7.5 to see a more guided version of this.

Anonymous Jay 2y #1701bfe

1

Following up on this, I had a question as I understand up until thread one wakes up 
again and reads x = 0, but where I get confused or might have forgotten from hw 7.5 is 
how can x be set to -1 when the while condition is x > 0? Isn't the condition false, 
causing it x to stay at 0 and thus, y would just stay at 0?

I'm not sure if my understanding of threads is lacking, thank you in advance!

Anonymous Mandrill 2y #1701cfd

 Replying to Anonymous Jay

1

I think we're assuming that thread one has already entered the loop before it goes to 
sleep. Therefore, when it wakes up it doesn't have to check the while condition until 
after it does everything inside the body. At that point, y is incremented, x is set to -1 
and we don't satisfy the condition anymore.

Anonymous Jay 2y #1701cfe

 Replying to Anonymous Mandrill

Thanks for your response. So does thread 1 enter the loop without reading x = 10, 
because then when it wakes up, why wouldn't it just read as y as y = 10 after thread 2 
has completed the same way thread 1 reads x as x = 0?

Anonymous Mandrill 2y #1701c�

 Replying to Anonymous Jay
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from the hw7 problem: "the expression y = y + 1 is equivalent to three instructions: load
value of y, add 1, store result to y. Another thread can execute in between those 
instructions."

so in this case i'm assuming we �rst load y = 0, then we go to sleep. once we wake up, 
we add 1 and y becomes 1. So thread 1 probably does read x = 10 for the branch 
instruction when entering the loop, but after it wakes up and increments y, it still has to 
load in the new x before x is decremented.

Anonymous Ibis 2y #1701aac Resolved

Fa 21

using ahmdal's law I got 10/1.9. How did we get the extra 0.1 for for 10/2

Rosalie Fang ADMIN 2y #1701abfR
"At the cost of 10 milliseconds of overhead" means that 10 milliseconds is added to our 
overall program runtime, which is the denominator so we add the 0.1.

Anonymous Caterpillar 2y #1701aab Resolved

FA21-Final-Q8

Why is it that with the same Virtual address shared between the two programs, we use the same 
page for 8.7 but not for 8.9? What is the distinction between these two cases?

Rosalie Fang ADMIN 2y #1701abdR
Try looking at homework 9.2. It walks through an exact case of this. Two programs don't 
share physical memory, so they have di�erent PTBR (page table base pointer), which means 
the process of translation will give you di�erent results since they're looking at di�erent 
page tables. 
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Rosalie Fang ADMIN 2y #1701abeR
Speci�cally, for 8.7 the address is 0xABCDEFAB, so VPN is 0xABCDE. Program 2 has never 
accessed that virtual page before so we need a new mapping. for 8.9 the address is 
0x12345664, VPN is 0x12345 and program 1 already had an access to that exact same virtual 
page in 8.5

Anonymous Caterpillar 2y #1701aaa Resolved

1

FA21-Final-Q8.4

Why is it true that our �rst page gets physical page 0x00? There is no page table to refer to. It 
would be useful if I could know the procedure for which physical pages are assigned when a page 
table isn't present. 

Rosalie Fang ADMIN 2y #1701abcR
"Assume that no physical pages are in use prior to the �rst memory access, and that physical 
pages get assigned in order of physical page number"

That means there is no usable page table, or basically everything has a valid bit of 0 since 
there currently exist no virtual to physical mappings. That means whatever address we try to 
access are going to be page faults, in which case we assign physical pages to this program. 
Since here we assigned physical pages in order of PPN, the �rst PPN is 0x0. 

Anonymous Caterpillar 2y #1701� Resolved

FA21-Final-Q4.1

The answer is 16 because it only includes the OR and AND gate. However, i thought clock periods 
must include the clock to q of the initial register and the setup of the �nal register as well. What is 
the di�erence between "largest combinational delay", "largest combinational path", and "clock 
period", and is it true that "largest combinational path" and "clock period" contain the clock to q 
of initial register and setup of �nal register, while the "largest combinational delay" does not?

Rosalie Fang ADMIN 2y #1701abbR
"largest combinational delay" = "largest combinational path" which is just the delays of all the
logical elements on the critical path. That means no setup time and no clk-to-q since those 
are related to state elements which depend on the clock. 

"clock period" refers to the critical path, which is clk_to_q + largest combinational delay + 
setup
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Anonymous Mule 2y #1701fc Resolved

2

FA21-Final-Q1.8

I didn't really get how we use the parity. The solution says we got one parity for every 9 blocks, is 
that a �xed rule? 

Rosalie Fang ADMIN 2y #1701aeaR
We decide to set up 10 1 TiB disks together in a single RAID con�guration. Since RAID 5 has 1 
parity block, the rest is used for data blocks.

Anonymous Dugong 2y #1701cfc

So is a general rule we can follow is e�ective amount of storage = total disk size -  1 * 
(size of singular disk which is used for parity)?

Anonymous Elephant 2y #1701ed Resolved

FA21-Final-Q9

Should the 2nd blank be n/4  or n  ?

Erik Yang TA 2y #1701eeE
n, we assume that n is a multiple of 4 in the problem statement 

Anonymous Pigeon 2y #1701ec Resolved

Summer Mt2 5(d)
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I'm really confused about how to approach this problem.

This problem IF and MEM are both splited into 2 stages.

Erik Yang TA 2y #1701efE
i think our review session went over this problem if you want to take a look a tthat 

Anonymous Pigeon 2y #1701fa
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Are you referring to this one? I can't �nd it though.

Anonymous Pigeon 2y #1701fb

I found it!

Abby O'Neill 2y #1701db Resolved

for 3.3 i understand that we are moving the stack pointer down 180 and then calling get 20 char 
which actually just copies all the 256 bytes worth of instructions and then call jr sp to execute 
those instructions, but what happens since there is no null terminator at the end how does the 
program know to stop?

Erik Yang TA 2y #1701ebE
Are you talking about in GetChars? The null terminator comes from the input 

Anonymous Falcon 2y #1701ce Resolved

Sp21-Final-Q1(i)

I understand that we have to use Amdahl's formula for this question but I'm not sure how exactly 
it was used to derive 1/7. Can someone explain for me?

Erik Yang TA 2y #1701eaE
S = 4, N= 8. Solve for F using the speedup formula 

Anonymous Ibis 2y #1701daa

sorry, what is N? I don't see an N used for Ahmdal's formula 
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Erik Yang TA 2y #1701dac

 Replying to Anonymous Ibis
E

N would be the number of cores 

Anonymous Ibis 2y #1701dee

 Replying to Erik Yang

So do I set N equal to the speedup formula and solve for F?

Erik Yang TA 2y #1701dfa

 Replying to Anonymous Ibis
E

You want at least 4 speed up so you want it equal to 4

Anonymous Dragon�y 2y #1701cd Resolved

sp21-�nal-2k: why is the answer 2? I don't get how the one level pg table translates to the two-
level page table

Rosalie Fang ADMIN 2y #1701aba

1

R
two-level page tables are out of scope : )

Anonymous Quelea 2y #1701cc Resolved

FA21-Final-Q6.3

How does W ^ Z yield X for inputs 0 0 0 and 1 0 1?

Aarin Salot 2y #1701cfA
i think its a typo in the solutions

Erik Yang TA 2y #1701dfE
X means it can output either a 0 or 1, it doesn't matter. You just need to look at the outputs 
that have values in them 

Anonymous Ostrich 2y #1701cb Resolved

SP21-Final-Q6A
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Are alignment rules in scope? I don't remember going over that in lecture. If so, where can I read 
up about it?

Erik Yang TA 2y #1701deE
yes, alignment rules mean like the structure is 4-byte aligned, so padding will take in e�ect. 
Also, this is sp21  

Aarin Salot 2y #1701afcA
for part ii on this question, why will the size increase is they're swapped? is it bc the 
character pointer can't go directly after the 1 byte allocated to char a, so it wastes 3 
bytes of space instead of 1? 

Erik Yang TA 2y #1701afe

 Replying to Aarin Salot

1

E

exactly, if we swap, then char a needs 3 bytes of padding before char*c. Then, it is 1 
byte for the 1 byte integer b , and then that needs 3 bytes of padding before you add 
the struct poitner for 3. 

Aarin Salot 2y #1701a�

 Replying to Erik Yang
A

for Q6 part b.v, why are doing

 slli t1 t1 4 

add t0 t0 t1 

lw t0 t0(4)

Shouldn't be be like 

mul t1 t1 4 (multiply index of level by 4 (the number of bytes in a pointer))

addi t0 t0 t1  (location of where the pointer to next[level] is. 

lw t0 0(t0)   (gives us the pointer to next[level])

lw t0 0(t0) (gives us the struct the pointer is pointing too) 

Erik Yang TA 2y #1701baa

 Replying to Aarin Salot
E

both do the same thing; it's just the �rst way was how we taught it in lab,disc
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Aarin Salot 2y #1701bab

 Replying to Erik Yang
A

isn't slli t1 t1 4, the same as multiplying the index by 16 tho? 

also how can we do this with 1 load since we have 2 pointers? 

Erik Yang TA 2y #1701bad

 Replying to Aarin Salot
E

slli t1 t1 2 

add t0 t0 t1 l

lw t0 0(t0)  

Edit: this should be the correct answer 

Erik Yang TA 2y #1701bae

 Replying to Erik Yang
E

also i'm pretty sure the answer has a typo, it should be slli t1 t1 2, which is every 4 bytes

Aarin Salot 2y #1701bbb

 Replying to Erik Yang
A

gotchu, thanks Erik! 

Anonymous Dotterel 2y #1701bbf

 Replying to Erik Yang

why it isn't slli t1 t1 3? The struct has two pointers, which is 8 bytes

Erik Yang TA 2y #1701bca

 Replying to Anonymous Dotterel
E

t0 already stores the next pointer, which is an array of 4 byte pointers. We're already 
operating within the struct

Yury Orlovskiy 2y #1701ca ResolvedY
SP21-MT-Q5B, what is the additional mux responsible for? I don't quite understand what we get 
from the control logic for that additional mux, and what it does

Erik Yang TA 2y #1701ddE
we need to decide if alu needs to pass additional data to MEM2 if MEM1 doesn't succeed 

Anonymous Elephant 2y #1701ace

How do we decide which mem output gets put in the WB mux? Also, why to we need 
path from control logic to MEM1?
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Erik Yang TA 2y #1701aef

 Replying to Anonymous Elephant
E

from the problem statement, if the value is found in Mem1, then we just pass that 
result into the WB mux. Otherwise, we need to use MEM2 in order to pass that result 
into WB mux. We need a path from MEM1 to control logic because MEM1 sends a 
signal to control logic saying whether or not the data was found in MEM1, and then this 
is propagated into MEM2. (This is also from the problem statement) 

Anonymous Elephant 2y #1701bbe

 Replying to Erik Yang

I understand that but why do we need one going the other way, from control logic to 
mem1?

Anonymous Elk 2y #1701bf Resolved

Fa21-�nal-Q7(b): if the instruction changes format, (for example: is_null, rd, rs1, imm), would we 
still select "Modify the control logic for parsing instr[31:0]" option? Or is it only selected because 
we don't have an instruction with the format name rd, rs1

Erik Yang TA 2y #1701dcE
this is in spring2021, we need to modify control logic because we're assuming this is R-type 
format 

Anonymous Seahorse 2y #1701bb Resolved

fa21-�nal-q9

why do they have the vectorOr line? Since we are doing the or between total (which is a vector of 
all 0's) and isequal, won't the total vector always just be a vector of all 0's? What is the point of 
doing that?

Jero Wang ADMIN 2y #1701bc

2

J
If any element in isEqual  is 1, then the total  vector would have a 1 in it. This is used to 
detect if isEqual  ever has a 1 in it.

Anonymous Dragon�y 2y #1701ad Resolved

fa21-�nal-q3.3) What is the injected instructions the answer key is referring to? I don't get why the 
pointer is moved 280 bytes as opposed to 256. 

Erik Yang TA 2y #1701baE
it's not 256 because we allocate 256 bytes for the bu�er, and then from part 1, you see that 
we move the stack down by 24 bytes, so we need to move it down 280 bytes so that we don't 
overlap with anything from the stack so far 

the inject instructions is from the �rst part 
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Anonymous Duck 2y #1701bde

Isn't the stack pointer already moved down 24 bytes by the time we jump to ra though? 
Meaning we would only have to move the stack pointer down by another 256 bytes

Erik Yang TA 2y #1701bec

 Replying to Anonymous Duck
E

i think these injected instructions happen outside of the original code, so you account 
for the changes made in the stack from the original code 

Anonymous Duck 2y #1701bee

 Replying to Erik Yang

I don't see how it would be possible for the injected instructions to happen outside the 
original code, though, because in order to jump to the injected code we would have to 
run the verifypassword function, which decrements the stack pointer by 24 in its �rst 
instruction.

Erik Yang TA 2y #1701cae

 Replying to Anonymous Duck
E

from 3.2, it says that we jump to the start of the bu�er on the stack, so sp will be at the 
top

Anonymous Gold�nch 2y #1701cce

 Replying to Erik Yang

How does jumping to the start of the bu�er on the stack a�ect sp at all? Correct me if 
I'm wrong, but after line 2, the stack pointer points to the start of the bu�er (�lled by 
Get20chars, injected from stdin) and this is only moved back after line 23. By moving 
the stack pointer down another 256 bytes we never overwrite any of the bu�er. 
Moreover, there was never an opportunity for any other code to be run before we run 
the jr sp line in Q3.3, because the 20 bytes of bu�er space are all used. I attached a 
picture showing the sp changes if that helps
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Erik Yang TA 2y #1701cda

 Replying to Anonymous Gold�nch
E

that's a good point, but the only register that accounts for the stack is sp, so we do have
to modify sp in order to get to the top of the 20 byte bu�er. The jumping is all 
conceptual (as stated in the problem statement) so I think you can assume that we are 
at the top of the bu�er, without having any code that does that. 

Anonymous Pigeon 2y #1701ac Resolved

SP 21 �nal  Q8.4-10

I'm really confused about what's the meaning of "physical pages get assigned in order of physical 
page number"

Erik Yang TA 2y #1701afE
i'm sorry i can't �nd that question, are you sure it's the right number? 

Anonymous Echidna 2y #1701e Resolved

SP22-Final-Q2F

I read the explanation for why the hit rate is 47/48. I am still a bit confused on how this �ts. Like it 
says it misses arr[0] for a read then a hit on arr[1]? which I am not sure where the 1 comes from. 
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Can someone explain how the �rst iteration works? 

arr[i] = arr[i] + arr[j]

Doesn't i stay the same the whole �rst inner loop? then j is just missing every subsequent one?

Anonymous Echidna 2y #1701f

(2/3 * 1/16) + (3/3 * 15/16) = 47/48? Does that logic make sense? I am confused about why 
2/3 for the �rst outside iteration and why 100% hit rate for the rest of the outside iterations.

Anonymous Jaguar 2y #1701aa

I think its because for the �rst outer iteration, every time we read the arr[i] we need to 
bring in a new block therefore its a miss. However, arr[j] is in that block that we load so 
thats a hit. Writing to arr[i] is also a hit. After the �rst outer iteration is �nished we will 
have all needed blocks in the cache so we will keep hitting in the following iterations. 
Hope this helps!

Anonymous Human 2y #1701b Resolved

3

SP21-Final-Q2

H.I How do they arrive at 1024 pages? If someone can breakdown the calculations that would be 
amazing as I'm not really sure where to even start

Anonymous Jaguar 2y #1701c

same question :D Any help is appreciated (I got 2^12 pages :(

Erik Yang TA 2y #1701ae

2

E
The VPN has 20 bits so there are 2^20  entries. Each entry has 8 bits of metadata and the PPN 
has 12 bits, so there are 20 bits per Page Table Entry. That means there are 2^20 ⋅ 20 bits in 
the page table. But since this is a 32 bit system, the 20 bits are padded to 32. 

2^20 * 32 / 4 KiB = 2^20 * 32 bits / 4 * 8 * 2^10 = 1024. 

Anonymous Pigeon 2y #1701fd

Where does the extra 8 come from in your �nal equation?

Erik Yang TA 2y #1701fe

 Replying to Anonymous Pigeon

1

E

Since 4 KiB is in bytes, we need to convert to bits. 1 byte = 8 bits

Anonymous Bee 2y #1701aae

Can we say in general for any page table entry that is less than 32 bits, we pad it to 32 
bits? Thanks.
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Erik Yang TA 2y #1701aaf

 Replying to Anonymous Bee
E

good question, since we didn't specify what type of alignment it is, you can go ahead 
and pad it to 32 bits 

Nick Zheng 2y #1701cde

 Replying to Erik Yang
N

Is there an extra valid bit in each page table entry so that each page table entry takes 
21 bits?

Erik Yang TA 2y #1701cdf

 Replying to Nick Zheng
E

i don't think so 

Anonymous Human 2y #1701a Resolved

2

FA21-Final-Q8

For this question, I assumed that because the two programs don't have shared memory, I can 
assign the same ppn's again when it page faults. For example, for 8.7 I had 0x00FAB instead of 
0x03FAB. I just want to con�rm that this is because we still have space in memory and don't have 
to evict anything yet. 

Also I wanted to ask how this would di�er if they did share memory. We would still have space in 
memory so would anything change?

Anonymous Pigeon 2y #1701ab

1

Same confusion

Jero Wang ADMIN 2y #1701bdJ
Pages are not evicted during a context switch, so you cannot reuse the PPNs. You can only 
reuse PPNs after you start evicting pages.

If they shared memory, when they accessed the same addresses, it would return the same 
PPN, but only if those pages are shared.
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