
15-213 Final Exam Review 

Recitation 15:  April 28, 2014 
Neal Bhasin 
Section M 
OH: 5:30 – 8PM today  



Updates 

� Proxy lab due Tuesday 
� No late days 
� Can still add a partner on autolab 
� Don’t rely on given tests 



Final Exam 
�  Monday May 5 à Thursday May 8 
◦  Signups will work the same way as midterm 

�  Should take < 3 hours, can have up to 6 
�  Focus on post-midterm material 
�  There will be a programming question! 
�  Can bring handwritten notes sheet 
�  Read the book, review labs, do old tests 



The Programming Question 
�  Small programming assignment graded with 

autolab, limited number of submissions 
�  Should take <30 minutes to complete 
�  Will have access to man pages and some starter 

code 
�  Practice examples: 
◦  Floatßàint conversion 
◦  Binary search 
◦  Linked-list cycle detection 
◦  Detect system endian-ness 



Brief Review of Some Topics 

�  System calls 
� Virtual Address Translation 
� Concurrency 
� Processes 
�  Signals 
� Caching 
�  Stack 
� Network/file IO 



System Calls 

� Understand failure cases 
◦  errno 
◦  return value 
◦  Example: malloc returning NULL to memset 



Some System Calls 



Some System Calls 



Some System Calls 



Virtual Address Translation 
�  Basic Parameters 
◦  N = 2n : Number of addresses in virtual address space 

◦  M = 2m : Number of addresses in physical address 
space 

◦  P = 2p  : Page size (bytes) 

�  Components of the virtual address (VA) 
◦  VPO: Virtual page offset  
◦  VPN: Virtual page number  
◦  TLBI: TLB index 
◦  TLBT: TLB tag 

�  Components of the physical address (PA) 
◦  PPO: Physical page offset (same as VPO) 
◦  PPN: Physical page number 

 



Virtual Address Translation 
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Virtual Address Translation 

�  Simple Example 
�  Addressing 
◦  14-bit virtual addresses 
◦  12-bit physical address 
◦  Page size = 64 bytes 
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Concurrency Example 
�  Dining Philoso-bros (Philosophers) Problem 
◦  You and a friend share an order of sesame chicken and rice 
◦  But it comes with only one pair of chopsticks!  
◦  How do we share the chopsticks? 



Eating functions 
�  scoop(chopstick one, chopstick two)!
◦  Scoop some rice. Requires two chopsticks."

�  stab(chopstick one)!
◦  Stab some chicken with one chopstick."



Resources 
�  Two chopsticks 
◦  chopstick1, chopstick2 

�  Two chopstick mutexes (1 per chopstick) 
◦  chopstick1_m, chopstick2_m!



The eating algorithm 
!
!
scoop(chopstick1, chopstick2); !
!
stab(chopstick2);!
!
scoop(chopstick1, chopstick2);!
!



The eating algorithm (with 
locking) 
P(&chopstick1_m);!
P(&chopstick2_m);!
scoop(chopstick1, chopstick2); !
V(&chopstick1_m);!
stab(chopstick2);!
P(&chopstick1_m);!
scoop(chopstick1, chopstick2);!
V(&chopstick1_m);!
V(&chopstick2_m);!



The eating algorithm (with 
locking) 
P(&chopstick1_m);!
P(&chopstick2_m);!
scoop(chopstick1, chopstick2); !
V(&chopstick1_m);!
stab(chopstick2);!
P(&chopstick1_m);!
scoop(chopstick1, chopstick2);!
V(&chopstick1_m);!
V(&chopstick2_m);!



The eating algorithm (with 
locking) 
P(&chopstick1_m);!
P(&chopstick2_m);!
scoop(chopstick1, chopstick2); !
stab(chopstick2);!
scoop(chopstick1, chopstick2);!
V(&chopstick1_m);!
V(&chopstick2_m);!



Questions?  

� Thank you, and good luck on the final! 


