‘ I This class has been made inactive. No posts will be allowed until an instructor reactivates the class. ’

Enote @907
[Past Midterms] 2019

You can find the past exams here: https://cs61c.org/sp22/resources/exams/

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

Semester-Exam-Question Number

For example: SP19-MT1-Q1, or FA19-MT2-Q3

e Here's a video walkthrough by Daniel for the SP19 Final: https://www.youtube.com/watch?v=8DIN5SHuU9x24&
list=PLDol-XvXO0apuEacxuUrUaBqg2YDuKYPtV&index=2 (handout and timestamps in comments)

e Here's a video walkthrough for the SU19 Final made by Sunay.

o Q1 Potpourri: https://youtu.be/FY5dAMrXvxo

o Q2 FSM: https:/lyoutu.be/gmHbw6LSeSw

o Q3 C Coding: https://lyoutu.be/v4AB1WTs5UNU

o Q4 RISC-V: https:/lyoutu.be/2VH]jG-gy9Dk

o Q5 Data-Level Parallelism: https://youtu.be/oG9RrzmiOM4

o Q6 RAID and ECC: https://youtu.be/rfCNTIzZNZ2M

o Q7 Caches: https://lyoutu.be/xojc8YZa03Q

o Q8 Spark: https://youtu.be/A37BFXRXmmO

o Q9 Datapath: https://youtu.be/g-T4N3hBhUM

o Q10 Digital Logic: https://youtu.be/3RI36IsDSg4

o Q11 Virtual Memory: https://youtu.be/5_2fKsK4134

exam exam/midterm

good note |0 Updated 5 months ago by Jerry Xu and Caroline Liu

followup discussions, for lingering questions and comments

© O @907_f1
Anonymous Helix 7 months ago
[su19-mt2-g3]
When we are calculating combination logic delay for out_2, do we need to still count for out_1? Can
someone walk through how to get out_2 and out_3? Thanks!
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helpful! | O

| Adelson Chua 7 months ago

You trace the path from Out_2 to the inputs A, B, C, then pick which one is the longest.
You can also see from the diagram that the path to Out_2 is not connected to Out_1.
good comment O

Reply to this followup discussion

O @907_f2
Anonymous Helix 7 months ago
[su19-mt2-q3]

Why the longest CL is just passing through AND and XOR? I'm thinking on the line of XOR1 + AND1 +
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OR1 + AND2

helpful!

0

|| Adelson Chua 7 months ago

When you are calculating path delays, you start from the output of the register then stop at the
input of a register. This is because the register only updates on the rising edge of the clock, so
the register 'blocks' the delays once it arrives at its input port.

good comment O

Anonymous Helix 7 months ago
Then why do we need to multiply it by 2? I'm still a bit confused by the comments in the solution

helpful! | O

[ Adelson Chua 7 months ago
Because we are trying to calculate the 'latency’ of the output. Latency is defined as the amount of
time we have to wait for the correct output to appear at the output port.

Because there are two registers that we have to pass through to properly update the output, the



latency is 2 clock cycles.

If we are using the minimum clock cycle time, then we need to consider two min clock cycle times
for the correct output to appear.

good comment O

Reply to this followup discussion

O @907_f3
Anonymous Helix 7 months ago
[sp19-mt2-q4.d]

Can someone explain how to interpret this solution? Thanks!

helpful! | O

|| Adelson Chua 7 months ago
The number of combinations of exponent and mantissa remains the same.

However, as stated, increasing the number of significand/mantissa bits increases the number of
NaNs that can be represented (review how NaNs are represented).

So the number of total combinations - the number of NaNs that can be represented decreases.

good comment O

Reply to this followup discussion

O @907 _f4
Anonymous Beaker 7 months ago
SU19-MT1-Q3.2

Is there an error in these solutions? The second comment and the code seem to mismatch; the code
assigns false to false values and true to true values...

2.
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helpful! | O

Anonymous Beaker 7 months ago
Also, is it possible to deference a pointer to a string literal without error?
helpful! | 0

{ | Peyrin Kao 7 months ago
| think what that comment is saying is that i == @ evaluates to true on all false values and false

on all true values, which is what you'd want in the case checking whether we want to return the
string "false".

String literals are stay in static memory for the life of the program, so it's okay to dereference and
read that memory. You just can't modify the string literal in static memory.

good comment O
Reply to this followup discussion

O @907_f5
Anonymous Comp 7 months ago
SP19-MT1-05
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©

Shouldn't it be -4 bytes? Because we don't encode the last zero in the immediate for jumping and
branching?

helpful!

0

Anonymous Scale 7 months ago

Not an instructor but | don't think that concept applies here. The reason we don't encode the last
zero in standard RISC-V is because all instructions are 4 bytes apart from each other. So we
could omit the last two bytes but to support 16-bit CPUs, we retain one of the two possible
omissions. In this problem, we're operating in like a 2-bit system so we can't really omit a 0.

helpful! | O

Anonymous Scale 7 months ago
Edit: meant to say "last two bits**" not "last two bytes".

helpful! | O

|| Adelson Chua 7 months ago
Yeah, the exclusion of bit 0 is specific to RISC-V. It doesn't apply here where we are technically
defining a new instruction encoding.

good comment O

Reply to this followup discussion

O @907 _{6

Anonymous Atom 7 months ago
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The answer key got to this answer by getting -3 and negating this, but | thought we subtract the bias to put
the number in biased notation? Doesn't this mean we should add 7 to 4 (0b0100) and then negate 117
How do we know if we're starting with the biased or unbiased notation?

helpful! | O

Anonymous Atom 7 months ago
[FA19-QUEST-Q1] ~
helpful! | O

|| Adelson Chua 7 months ago

@106

biased encoding + bias = unbiased encoding.
The given 0100 is already in biased form.
0100 (4) +-7=-3

-3 negated is 3.

unbiased encoding - bias = biased encoding
3-(-7)=10=>1010

Typically, when you are given a binary representation, that's in biased encoding already.
Biased encoding is always unsigned. If you are given a number that was negative, that means it
is in unbiased encoding.

Just like in the floating-point representation, the exponent is in biased notation. Exponent
field-127 = actual exponent.

The exponent field is typically written as bits, that's in biased encoding. The actual exponent can
be negative right? That's the unbiased form.

So it follows the formula biased encoding + bias = unbiased encoding.

good comment O

Reply to this followup discussion

O] O @907 _f7

Anonymous Mouse 7 months ago

SP19-MT1-Q2
helpful! | O

[ Peyrin Kao 7 months ago
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struct mapentry *map = malloc(sizeof(struct mapentry) * 10); allocates space for all the
structs on the heap, and map[1].value is a field in one of the structs.
good comment O

Reply to this followup discussion

O] O @907 {8
Anonymous Mouse 7 months ago

For SP19-MT1-Q2 part e, how do we approach these types of problems do we have to draw out the
stack/heap to understand the comparisons?

helpful! | O

[ Peyrin Kao 7 months ago

We allocated space for 10 structs, and each struct is 8 bytes each, for a total of 80 bytes. Then

we allocated space for 10 characters (each character is 1 byte). We didn't free any of this space,
so we're leaking 90 bytes in total.

good comment O

Reply to this followup discussion

O] O @907_f9
Anonymous Calc 7 months ago
SP19-MT1-Q2

Could someone explain how number 2.2 is heap and 2.3 is static?

helpful! | O

[ Peyrin Kao 7 months ago
1 think this is SU19, not SP19.

The pointer receive_buffer is defined outside of a function, so &receive buffer is in static
memory. The pointer receive_buffer points into the heap, so if we dereference it with

receive_buffer[@], we get some data on the heap. The address of this data on the heap
&(receive_buffer[@]) is on the heap.

good comment O

Reply to this followup discussion

(O] O @907_f10

Anonymous Gear 7 months ago

We used hex digits in h), so | was wondering if we were dealing with a binary array instead, would we use
binary digits or would we still use binary converted to hex?
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helpful! | O

| Adelson Chua 7 months ago
Binary and hex represent the same thing. Hex is just a 'shorthand' version of binary.
It's like saying 'one' and '1', they're the same, just being written differently.

good comment O

Anonymous Gear 7 months ago
So if | did use binary instead of hex, would it still be correct then?

helpful! | O

{ | Adelson Chua 7 months ago
Yes, it's just not good to look at, especially if there's too many bits involved.

Also, writing in binary is more prone to a careless mistake. Miss a 1 or a 0, you're wrong.



good comment | O

[ Peyrin Kao 7 months ago
' On an exam, we'll usually specify whether we want an answer in binary or hex.

good comment O
Reply to this followup discussion

O @907 _f11
Anonymous Poet 7 months ago
For SP19-MT1-Q3, can we assume that the a register arguments at the beginning of SearchAST are in the
same order as the C SearchAST?

helpful! | O

[ Peyrin Kao 7 months ago
Yeah, that seems like a safe assumption because the code says "Arguments follow the RISC-V
calling convention."

good comment O
Reply to this followup discussion

O @907_f12

Anonymous Helix 2 7 months ago
can someone explain to me Absorption law??

helpful! | O

| Adelson Chua 7 months ago
Sounds like Boolean logic. Can you post the expression? This should be easily done through
Boolean algebra.

good comment O

Anonymous Helix 2 7 months ago

(~C)(B + (~A)(~D) + (~B)(~D) + D) Distributive
(~C)[(B + (~B)(~D)) + ((~A)(~D) + D)] Associative
(~C)(B+~D+~A+D) Absorbtion
(~C)(~A+B+ (D +~D)) Associative
(~C)(~A+B+1) Inverse
~C Identity

can you just explain what absorbtion do?
helpful' 0

[ | Adelson Chua 7 months ago
' |... don't know what you want me to explain actually.
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What | see is a complex Boolean logic and then some Boolean algebra is applied then it got
simplified.

What actually is your question?

good comment O

Anonymous Helix 2 7 months ago
nvm

helpful' O
Reply to this followup discussion

O] O @907 f13
Anonymous Beaker 2 7 months ago
SU19-MT1-Q6 b)
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I get why the null terminator problem is fixed in Implementation C, but | don't get why there isn't a memory
management issue as well.

When we pass in hello to secret_encoder, aren't we passing in a pointer to a location on the stack, since
hello[6] is on the stack? | know we aren't supposed to return pointers to things on the stack and assumed
that we also could not pass in pointers to things on the stack to functions.

Is this thinking wrong?
helpful! | O

| Rosalie Fang 7 months ago



That's a great question! The reason we usually try not to pass in a pointer on the stack is that
once that stack space closes, the space in that pointer could that overwritten and therefore
change our result. However, in this case, the variable “char hello[6]” will be written to the stack
within main’s stack frame. Before this stack frame closes, secret_encoder is called and finishes
running. So, in the entire time that this pointer is used, it's in a secure stack space, and we don't
need to worry about it being overwritten.

good comment | 1

Reply to this followup discussion

O @907_f14
Anonymous Comp 2 7 months ago
spl9-mtl-Q1

what is size and capacity represent?
why are we multiplying by 2 for Ist->capacity?

helpful! | O

|| Adelson Chua 7 months ago
Capacity is the size of the currently allocated memory for arr.
Size is the current size of the filled entries within arr.

When the filled elements (size) = the size of allocated memory (capacity), the code reallocates
more memory to store more strings. The reallocation just doubles the size every time the limit is
reached.

Not sure if there's a specific reason regarding the doubling of size, though.

good comment | 1

Reply to this followup discussion

O @907 _f15
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YoonWha Won 7 months ago

Sp19-mtl-2(a)

why map[1].value is in heap instead of stack? i thought since value is defined as an array it's basically a
pointer in the stack.

Also, I'm struggling to understand the difference between *map[0] in (b) and map[1] in (c). What difference
does the * sign in front of map makes?

Thanks
helpfull | O

[ Peyrin Kao 7 months ago

map iS a pointer to an array of structs all allocated in the heap. map[1].value is a field in one of
those structs, so it's on the heap. This is different from value[20] , which is on the stack but a
completely different variable (that just happens to have the same name).

map[1].value gives you the value field in the struct, which is a pointer stored in the heap.
*map[@].key dereferences the key field in the struct, which dereferences the pointer and goes
to the actual string in static memory.

good comment O

[ Caroline Liu 7 months ago

map[1] . value is in heap because we dynamically allocated a chunk of memory for our two
pointers; those two pointers reside in heap, but their values can reside elsewhere (static, stack,
etc...) so if we had done *map [1] . value, then our answer would've been stack since we have
char value[20] declared on the stack.

The difference between the star versus not having the star is that the star dereferences the



pointer. That means, we access the value stored in there. *map [0] .key accesses the "k" that
is stored at the memory address (pointer) provided by key for the first map entry. That value is
stored in static memory because it is a char*, AKA a pointer to a string stored in static memory.
The second is looking at the variable itself, and not examining the contents.

good comment O

[ | Caroline Liu 7 months ago
Darn... LaTeX-ing made Peyrin beat me to it.

good comment O

Reply to this followup discussion
Start a new followup discussion

Compose a new followup discussion



