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Oct 20, 1994 
1) (16 poiou) This question asks you to irnplcmcot a buriaspdmhtioa ma ruing oaly a d  a d number of 

s h d  variables. A buricr sydromzatia b d o n  waits until the specified n~mbet of m r c s  urive u thc 'tamer" before 
allowing my of the processes to continue. For example assume N pnvurcr a m  dw following code fngmeac: 

Tbt b.rrier sbodd casurc but ao pn#tu runr executing Func2 ( I beforr d N of tbt pm~esses haw excaned Funcl I 1 .  Simi- 
ldy.bythethnethytbefimp&s&hmc3 I )  9proeerrarbaPldbnnmnmedfrom~cZ I ).Youfuauionrhouldt~~e 
r sioglc ug~mcnc. N. tbe number of pn#ucr participating in tbt hcer .  It shauld rlro w o k  concdy oa the above code f w e n t  
a d  conuin no bosy waiting. 

int numwaiters = 0; 
Semaphore mutex = 1; 
Semaphore waiters = 0; 
Semaphore release = 0; 

barrier (int N) { 
P (mute%) ; 
numwatiers += 1; 
if (nunwaiters == N) { 

for (int i = 1; i < N; i++) //Last one wakes all 
V(wait1; 

for (i = 1; i < N; i++) / /  Wait for all to exit ' 

P(release1; 
numwaiters = 0; 
V (mutex) ; 

) else { 
V(mutex1 ; 
P(wait) ; 
V(re1ease) ; 

2) ( ~ p o i a m ) ~ c o m p m a y a e m t ~ b e e n d a i ~ ~ a r i t h a l y l u p h y r i d ~ ~ ~ p . a t h a I h y b . w w r m r l  
.ddrrurpccInahsrarorbcbcyhvs~fearorbaafviraPl~rparhra~mcmayddrru~.ExpLiawtry 
this u n a a t a r l l y ~ d a i g n f a a c a m p o t # ~ ~ & ~ ~ ) i n d i ~ ~ e l Y h l S ~ ~ ~ t h c ~ i m p w a .  

Having more memory than virtual address space means that a single process can not easily 
take advantage of the all the physical memory in the system. Multiple processes such as in 
a multiprogramming workload can take advantage of the extra memory. So can OS data 
structures such as the file cache. 

a) Daaibe cht M u  of this h g c  

Besides avoiding the extra work required to do the allocation and deallocation of the swap 
space, it also allows the amount of virtual memory in-use to be as big as the sum of the 



swap space and the physical memory. On some machines this can be much larger than the 
amount of swap space. 

b) 1)eraibe the problems introdneed by if 

It possible to enter a deadlock condition because there is no. space to page out of a page. 
4) (8poinu)In~comp~terlys~tbcmuim~&ofa~~ttoafrozn.nUOdtviaislimittdtoa~~drizc 

(e.g. 32 k i l w )  due to hiswid  cucifuu On these systems. w d d  there be my rdvalagc~ of oshg a blc ryrtem wid! a block 
s i z b l a r g e r ~  thcmuimnmiK)tnnsfersits? 

Large file system block sizes also reduce the size of the metadata for the file. This reduces 
the amount of disk space needed by the file system metadata and can result in faster access 
to the file's contents. 
5) (8 poinu) Wht is tbe diffcrwa bemeen nuntioa and Qrdlodr? 

In both starvation and deadlock the system is not making forward progress. The difference 
is that in deadlock there is no way it can go forward while in m a t i o n  there is a way but 
it's not happening. 

By compressing the data first we remove redundant information that can make the job of 
the person trying to break the encryption easier. 




