
CS573Final ExamMay 8, 2002The following exam is open book and open notes. You may feel free touse whatever additional referen
e material you wish, but no 
al
ulators areallowed. Please note the following instru
tions. There will be a ten pointdedu
tion for failure to 
omply with them:
• start ea
h problem on a new sheet of paper
• write your so
ial se
urity number, but not your name, on ea
h sheet ofpaper you turn in
• show your work whenever appropriate. There 
an be no partial 
reditunless I see how answers were arrived
• be su

in
t. I will take o� points for fa
ts that, while true, are not relevantto the question at handYou have until 12:30 to �nish the exam. The questions are equally weighted.1. Assume the three numbers below are eight bit integers prote
ted with aSECDED s
heme as presented in 
lass. Assume the order of the bits is

M8M7M6M5C8M4M3M2C4M1C2C1P(this is the order given in the de�nition in the notes). For ea
h of thenumbers, tell whether (1) there is no error, (2) there is a one-bit error(and tell whi
h bit is wrong), or (3) there is a two-bit error.(a) 0011001011100(b) 0110010100100(
) 11101100010012. Here's a problem J Strother Moore des
ribed during his 
olloquium Mon-day (I'm 
hanging the presentation a bit, but it's the same problem):Suppose you have two pro
esses, ea
h running the following 
odeglobal int x;lo
al int t1, t2, t3;t1 = x;t2 = x;t3 = t1 + t2;x = t3;(assume the initial value of x is 1)1



(a) Using the notation for global memory intera
tions that we've used in
lass, show how it is possible to have interleavings of reads and writesto x that will result in x having a �nal value of 2, 3, or 4, assumingstri
t 
onsisten
y.Just to be 
lear, the notation I mean is the one that looks somethinglike P1: R(x)1---------------------------P2:(b) Insert syn
ronization primitives of your 
hoi
e to guarantee that theresult will be 2.3. Here's a statement about instru
tion sets I found on Usenet a while ago:Subje
t: Re: Is RISC dead? (was: Re: K7's FPperforman
e in
hes past P-III's)Date: 1999/05/19Author: Pier
arlo Grandi <pier
arl�Dial.PIPEX.
om>Well, my take here (and I said so in "
omp.ar
h" quite awhile ago) is that _ar
hite
ture_ is dead: with essentiallyinfinite sili
on/design budgets virtually any ar
hite
ture,in
luding x86, 
an be made to perform; in other words onlyimplementation matters.Have we rea
hed the point that the instru
tion set is irrelevant, be
ausewith 
urrent te
hnology any pig 
an be made to �y? Are some aspe
ts ofthe ar
hite
ture still important, and others less so? Justify your answer.4. Suppose you are sele
ting a network topology for transmitting 128 bytemessages. You 
an have either a wormhole-routed 2D square grid withwith a one-byte �it, or a store-and-forward binary hyper
ube. Links inthe two topologies have identi
al bandwidths.How many nodes would you need to have before the hyper
ube was fasterthan the grid (determined by worst-
ase time to send a 128 byte message,assuming no blo
king)?5. Data�ow and s
oreboarding (out-of-order exe
ution as used in the Cray1 or the Pentium Pro) are alternative ways to extra
t the maximum par-allelism from programs. Compare the two approa
hes. Is one more likelythan the other to be able to extra
t maximum parallelism?6. Ba
k in the Golden Age of Super
omputers, one of the distinguishing
hara
teristi
s of a super
omputer was the 
apability to perform ve
toroperations. Today, 
urrent pro
essors seem to have almost 
ompletely2



abandoned that te
hnology; even things like Intel's MMX or SSE2 exten-sions to IA32 
an only operate on trivially short ve
tors. Given that thereis still a need to perform the sorts of problems that ve
tor instru
tionswere aimed at, why has this happened?
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