
COS 318: Operating Systems

Review Session 2



Outline
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u Prac%ce six more sample ques%ons 



Sample Ques/on 9 
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Attribution: from U Waterloo CS 350 Study Questions

u Paging + segmentation 
u Virtual address space: 32-bit
u Page size: 1KB (2^10 bytes)
u PT max 1 frame
u PTE: 4 bytes (2^2)
u Segments per process: Up to 64 (2^6)



Sample Ques/on 9.A 
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Attribution: from U Waterloo CS 350 Study Questions

u Paging + segmenta>on 
u Virtual address space: 32-bit
u Page size: 1KB (2^10 bytes)
u PT max 1 frame
u PTE: 4 bytes (2^2)
u Segments per process: Up to 64 (2^6)

Virtual Address: 32bits

Segment: 
6 bits

Offset in page: 
10 bits

16 bits
(2^16 pages per segment)

Each page table fits 
2^10 ➗ 2^2 = 2^8 
page table entries.

A two-level page 
table is needed.



Sample Question 9.B 
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APribu>on: from U Waterloo CS 350 Study Ques>ons

u Paging + segmenta>on 
u Virtual address space: 32-bit
u Page size: 1KB (2^10 bytes)
u PT max 1 frame
u PTE: 4 bytes (2^2)
u Segments per process: Up to 64 (2^6)

Virtual Address: 32bits

Segment: 
6 bits

26 bits à 2^26 bytes



Sample Question 9.C 

6

APribu>on: from U Waterloo CS 350 Study Ques>ons

u Paging + segmenta>on 
u Virtual address space: 32-bit
u Page size: 1KB (2^10 bytes)
u PT max 1 frame
u PTE: 4 bytes (2^2)
u Segments per process: Up to 64 (2^6)



Sample Ques/on 10
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Attribution: from Stanford CS 140 Winter 2007 Final Exam

Lecture 16



Sample Question 10
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APribu>on: from Stanford CS 140 Winter 2007 Final Exam

Answer: Capability. The key is a user-specific capability and the door has no idea 
who is opening it.  

Answer: ACL. A badge iden;fies the person, and the door security system 
maintains a list of people allowed through the door, so the resource is 
maintaining a list of (user, privilege) pairs. 



Sample Question 11

9

APribu>on: from UCSC CMPS 111 Spring 2002 Final Exam

u Disk block size: 1KB (2^10)
u inode: 128 bytes
u 32-bit disk address space (4 bytes)
u inode: 64B data + 8 direct address + 1 indirect pointer 

+ 1 double-indirect + 1 triple-indirect 
u Index block same size as disk block: 1KB (2^10)



Reminder: Multi-Level Indexed Files 
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Lecture 15



Sample Question 11 (cont’d)

11

u Disk block size: 1KB (2^10)
u inode: 128 bytes
u 32-bit disk address space (4 bytes)
u inode: 64B data + 8 direct address + 1 indirect + 1 double-indirect  + 1 triple-indirect 
u Index block same size as disk block: 1KB (2^10)

64 B

8 data 
blocks

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

Up to 256 disk blocks à 256✖1KB = 256KB

256✖256 blocks = 65,536 blocks = 64 MB

256^3✖1KB = 2^24 ✖2^10
= 2^34 =  16 GB



Sample Question 11 (cont’d)
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64 B

8 data 
blocks

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

Up to 256 disk blocks à 256✖1KB = 256KB

256✖256 blocks = 65,536 blocks = 64 MB

256^3✖1KB = 2^24 ✖2^10
= 2^34 =  16 GB

File Size Space

1 B inode can store the data à 128 B



Sample Question 11 (cont’d)
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64 B

8 data 
blocks

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

Up to 256 disk blocks à 256✖1KB = 256KB

256✖256 blocks = 65,536 blocks = 64 MB

256^3✖1KB = 2^24 ✖2^10
= 2^34 =  16 GB

File Size Space

1 B inode can store the data à 128 B

1025 B inode + 1 data block: 128 + 1024 = 1152 B



Sample Question 11 (cont’d)
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64 B

8 data 
blocks

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

1KB = 
256  
✖
4 B

Up to 256 disk blocks à 256✖1KB = 256KB

256✖256 blocks = 65,536 blocks = 64 MB

256^3✖1KB = 2^24 ✖2^10
= 2^34 =  16 GB

File Size Space

1 B inode can store the data à 128 B

1025 B inode + 1 data block: 128 + 1024 = 1152 B

65,536 B Composition: 64B + 8,192B + 57,280B
Structure: inode + 1 indirect pointer block
Total space: 128B + 8,192B + 1,024B + 56KB(rounded to closest disk 
block) = 66,688B
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Sample Question 12

Attribution: 
from U Wisc. CS 537 Fall 2015 Midterm Exam



Reminder: HDD Moving Head Mechanism 

16Lecture 14
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Sample Ques/on 12

Attribution: 
from U Wisc. CS 537 Fall 2015 Midterm Exam

Answer: 
8 surfaces, 1 head per surface needed à 8 heads

Answer: 
bytes/sector = (bytes/track) / (sectors/track)
bytes/sector = 2^23 / 2^13 = 2^10 = 1KB

Answer: 
bytes/cylinder = (bytes/track) * (tracks/cylinder)
bytes/cylinder = 2^23 * 8 = 2^26 = 64MB

Answer: 
total bytes = (bytes/ cylinder) * cylinders
total bytes = 2^26 * 2^19 = 2^45 = 32TB



Sample Ques/on 13

ABribuCon:  from Cornell CS 4410 Spring 2007 Midterm Exam
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Sample Question 13 (cont’d)

Attribution:  from Cornell CS 4410 Spring 2007 Midterm Exam

Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

FIFO 1 1 1 1 1 2 2 2 2 2 3 3 3 4 4
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Sample Question 13 (cont’d)

Attribution:  from Cornell CS 4410 Spring 2007 Midterm Exam

Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

FIFO 1 1 1 1 1 2 2 2 2 2 3 3 3 4 4

SJF 1 1 1 1 1 3 3 3 4 4 2 2 2 2 2
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Sample Question 13 (cont’d)

ABribuCon:  from Cornell CS 4410 Spring 2007 Midterm Exam

Time 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

FIFO 1 1 1 1 1 2 2 2 2 2 3 3 3 4 4

SJF 1 1 1 1 1 3 3 3 4 4 2 2 2 2 2

RR 1 2 1 2 1 3 4 2 1 3 4 2 1 3 2

The second part of the question asks about wait times.
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Sample Question 14
Attribution:  from UC Berkeley CS 162 Fall 2006 Midterm Exam
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Answer: No
Example: Thread A runs line 1, determines flag is false, and gets context-switched. 
Then, thread B runs line 1, and it also determines flag is false. 
Now threads A and B can both access criQcal secQon.



Sample Question 14 (cont’d)
ABribuCon:  from UC Berkeley CS 162 Fall 2006 Midterm Exam
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Answer: Yes
This code is symmetric and thus each thread has an equal chance. 



Sample Question 14 (cont’d)
Attribution:  from UC Berkeley CS 162 Fall 2006 Midterm Exam
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Answer: Yes
Thread A only enters the criQcal secQon when flag_B is false (this is saQsfied only while 
thread B is execuQng before B1 or aUer B4). 
Thread B only enters the criQcal secQon when flag_A is false (this is saQsfied only while 
thread A is execuQng before A1 or aUer A5).



Sample Question 14 (cont’d)
ABribuCon:  from UC Berkeley CS 162 Fall 2006 Midterm Exam
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Answer: No
Thread A always gets a chance to run the critical section during an execution of A1-A5. On the 
other hand, Thread B will be prevented from running the critical section whenever Thread A is in 
that region. If A and B are running in a tight loop, Thread B only gets to run the critical section if 
it is lucky enough to execute B2 between the execution of A5 and the next execution of A1.



Sample Question 14 (cont’d)
Attribution:  from UC Berkeley CS 162 Fall 2006 Midterm Exam
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Answer: No
Since TAS sets a memory locaQon to 1 (true), the locked condiQon is indicated by the 
value of flag == true. Hence, the above code doesn’t wait when the lock is already 
taken. Hence, it doesn’t protect the criQcal secQon. To fix the code, we should replace 
TAS(flag) == false with TAS(flag) == true.



Sample Question 14 (cont’d)
ABribuCon:  from UC Berkeley CS 162 Fall 2006 Midterm Exam
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Answer: Yes – The code is symmetric 



Summary
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u We all made it through this crazy semester! 

u Cover all lectures, study MOS reading assignments, and 
make sure you are fully familiar with course projects.

u Please make sure to plan for Project 6 ahead of the time. 

u Reach out to us with your questions.  


