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VM quiz



Question 1 1 pts

Which of the following are reasons why we want to virtualize processes?

[] To increase performance of the process ><

Q(Run a process on a machine with a larger amount of physical memory than the ISA-defined address
space

\{Share physical hardware between multiple processes
Q{View the system as if each process was running on its own
[Q{Isolate each process's data

dRun a process on a machine with a smaller amount of physical memory than the ISA-defined address
space

K/Protect one process from reading or writing another processes data




Question 2 1 pts

What controls the virtual to physical address translation?

d The operating system
(O The compiler

(O The user

(O The hardware

(O The process




Question 3 1 pts

When implementing segmentation, each segment has three registers, a base, a bounds, and
an offset. Are these virtual or physical addresses?

Base: [Select] V (V‘W\.‘(
Bounds |Select] \/ ( V\'[-Ol\"-

Offset [Select] PV\YQYCO(l :




Question 4 1 pts
Fill in the sentence below to make it true.
The segmentation registers [ Select] a\fe . ¥ part of the architectural state and

[ Select ]

[ Select ]

WSy -

nre -

¥ be saved when doing a context switch. They

¥ part of the ISA.
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Question 5 2 pts

) p

~/

Assume the following flat translation table. The following is given like a C array (e.g., the Oth
entry is the leftmost entry).

4) \ 2 3 4
[6x9dbe, ©x257, Ox7a8f, ©x8952]
/[\
Assuming the page size is ISIB. translate the following addresses Give your answers in hex
with no leading Os. (E.g., Oxabcd) é[l’ F(B 2_ b‘/ﬂ“Q

4

0%@, OXQS:}'Oé@A [(Pl(le)'l L@X\DD_\L{, bY“[‘Q/

ofyset- PPN ’oﬁt,sg-(—
0x3p511, OX&O[‘SQ eS| (a@ Cé%ﬁ\OD/U«) =

3 ""Fﬁa“‘” bds
ey @xla@hﬁlﬂ 6 b

N offset :
What is the size‘?cff the virtual addrewce in KiB? 4- K éq/ IC(E = 25 é k ( B .

|%CV/~\«XW)




Question 6 2 pts

se the following information to answer the questions below.

(0
; : 2\ The base page size is 1KiB. ”,QB = bY‘FQS g

Each PTE is 32 bits. - —
Jx H ¢ ——s_s—i L‘-b}ﬂ*% = Ql b\/RB

= There are 4 levels in the page table. -
——
« Every level (chunk) of the page table is the same size as the base page size (like in rv32,
rvé4, and x86).

\ S Bits per index

The number of bits to index each level of the page table:

Z,ObyPS - B
quoby{_es 2 i\'ebék/‘QS-

Number of levels (é’

What is the size of the virtual addrgss spacge. Give your answer in tebibytes (TiB).
L'\'. 28 R D w2 ?<2.& 231>< (210 ]0;/‘25 22 %
\/‘\’—J\/ - -
7 32 ~ -
- 2 X j.. 1'(( B ko 25
2 z b 46(9:%&5




Question 7 1 pts

A system has the following characterstics: * The base page size is 1KB. * Each PTE is 64 bits. *
There are four levels in the page table. * Every level (chunk) of the page table is the same size
as the base page size (like in rv32, rvé4, and x86).

Compared to rv32 with a base page size of 4KB, how would you expect this new address

translation design to compare? v\ \/ S )— \/\(}& z L ?0
Select all that are true. ‘ .
L k ( B FM{F, S &

ﬂ{ There would be less fragmentation in memory with the new design compared to rv32.

[V{The overhead from the page table would be higher with this design. l.e., this new design requires more
memory than the rv32 design.

MFor the same size TLB, the new design would have more misses than rv32.

(] The new design requires fewer memory accesses for every TLB miss than rv32.

L&a {'o\b\ﬂ,

e -




Question 8 2 pts

For this question, use the following assumptions:

« Memory latency is 70 cycles

« The average page walk time is 200 cycles

« The TLB latency is O cycles (it is fully pipelined with the L1 cache access)
« The TLB hit ratio is_zz"_/g

« The L1 cache has a hit ratio of 90%

« The L1 cache has a hit time of 2 cycle

What is the AMAT of this system in cycles? (Note, correct answers within 0.5 cycles will be

counted correct.) AN\AT wi{—hOlM' {'WN\S\WMY\ : AMAT Vv'«w‘[’\ +m/\5\ot&(m

pR—
= 1+ 04(30) =T WZ(&HO‘/J?@)
CAMAT i veowslrsem 2 , ;

o) *50 (2 (D (30)

= q + 3/ (200) = |5 cyclos /@ QTM

{/




The following table shows a map of a subset of memory. Since | can't show you all 4GiB of

memory, | have shown a few addresses and the 4 bytes stored starting at that address. 6%0—0\"\ aA&\(\ : > K O O ea - \'4’ . g b»( gy

. z : ‘ - Eb<+s -
Some information about this system: oeé a ec 1& V\,VJO 10| O
. 0x 0557, ) ol
« The page size is 64KiB Zlé 14 bits 7 - ‘l \/\\/% ’

« The physical address size is 32 bits )
Q’The virtual address size is 26 bits 2 é - ' é - {D b (45 : \/P M ‘ Q,‘/ \l,

« There is a two level page table (each level is the same width) H—s gb fs \[;:7? L? :

« All PTEs are 32 bits. VPM/L VFM)_ Ax5a65ec78 Oxab5d7ecc 2d (;}f,)

« The internal PTEs only contains the address for the next level \ J \ | Ox5262eCcT8 Oxc3a63bb8 /
« The leaf PTEs only contain the PPN, not the full address ‘ l 1 0Q , o | 0900

0x2e82ec78 0x432bccée WA\ A
Physical address 4 bytes of data \é NV
T P T ® ( Ox2afaec7s ) (Toxbcabb920 | @(\ C % 1YoR 8 .
Oxfrdsiced 0x000813fc 0x2919ec78 0x3608cb08 V PR \J FM 2 -
0xc8d0143c 0x73e9e000
ﬂ R b SD 4’ 0x13fcec78 0x019dee60 OX&AQU—" [ C
S OX (&2 S 0x12a0ec78 0x5137573¢
———
0xc8d01418 Oxc81c9000
0x0258ec78 Oxa34139f0@
0xc8d0146c Oxffd81cen
9xc8d61466 8x7437ec00 Pé 3 5 v The base of the page table (e.g., satp| or CR3| register) points to 8xc8de1460
. N — —_—, ~

0xc81c903c 0x000012a0

s T ¥ & Given this information, what data is returned when executing the following load?

QD (> PPN - [0 SN AT \obiks
0xb50ce240 Oxfaf2eb54 — B I oA [/
OxboBCecTS oxd760aeTc Assume the effective address is | 0x00eaec78
S
AT ol Give your answer in hex (e.g,. Oxabcd) b \oits
0x743fb9cc Oxf6d69978 -

0x730a3408 0x874d8b50 x4 : @Xb@abb‘il@ .

0x73e9e068 0x00000258



