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Part 1. True False Questions

Answer True/False (T/F) (1 point each)

_F_ The threads in a process share the same stack.
_F:__ The maximum number of processes in running state is determined at configuration time.
_F Ashort quantum will benefit CPU-intensive applications
_T_ Most of the CPU time is spent in user mode.
_ I~ The function strepy(a,b) will allocate strlen(b)+1 bytes and copy the string from b to a.
_["_In pthreads, fork() will only create one thread in the child process.
[~ _The arguments in a system call could be checked in user mode instead of kernel mode before the
system call is performed.
7)5__1_1 It is necessary more than one mutex_lock to create a deadlock.
_E Ttis possible to modify the interrupt vector in user space.
_.__Shared libraries run in user mode

Part 2. Short questions.

1. (3 pts) Explaing "aging” in process scheduling. 4
uhile. a process (S in the ready <iate, each
Finve Tt 13 Passed VP ky The Scheduler
for execotion for, -~ nTey e P foi{‘j F FOCRSS  The
rocess’ Prieritq s [Neoyeq Se ontil_ 1t 1S execukd
Aftec e xecutian Thre Proce<s’ FY"’:OF/""‘—{ ) S reseyY.
2. (3 pts.) Explain how the quantum Iengthican affect the priority of a processes in modern operating
~ systems and how this is going to improve the execution of the applications.

O Processes thot Ain't 1% Fheir et Guaniom hewe

Jf\w—}f PriorHeS ncressed Processes thar do Use Heir
Cnvire g, vortum UP hare Ve pyior el de creaSed.
This pngug s Hrat liwisract ve-ggflications (L kich don™s use
“’\.Ae, entye w,v\‘f(/ﬂ’\) ne ce. e h‘%}\w p‘r".or’\;“"{ MQE’ {\zec_:_;@ }3‘3”&55'
3.(3 pts.) a) %rite the code for spinlock/unlock? b) What problems we may encounter if we remove the k
N thread_yield() instruction?

Void Spin_loctke (unsiared long % [acle)
!‘L.)lm‘f’, (‘l‘e_&‘*‘_amé-ﬁ&*‘ (el \ 5= |)

£ o thr_yield() 3

D T£ thr_yield() /o removed, Hren € the lc:;c,i% {=ils ;L._Q_ |
<Piﬂ-loc‘.¢() -Kful’\c’i-.”{oﬂ {)\)1” FOH ot ‘e &c;'»e\ Lo, alle amd
TE Wil waste its quamivm. The locl il SHI

] e~ ‘{
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4. (3 pts.) Enumerate the checks that the kernel does during the system call open(filename, mode)
Yohecles (€ €ilencme @ XistS |
/L P\BCM’-LL‘S € vser Cown opem £ilenovne TN mode q Iren
pf,rmfssfms SetthihaS il B »
2 checks [€ £le hes alrady been o(o%/f'idr -orf\ M"*’fl’%
HY checles (£ There ave Soféiciemt NUMBbRE O alfarlale
€'le deacriptsarc.
)Z 5. (3 pts.) What are the steps for processing an interrupt.
[\ Sare reg s S |
2) call houwdlexr from [n¥errupt ve_<tor/toble
D restere regrskrs )
) retvy tast jnsff‘uc-\“’mk 1 £ neceslSory

S) resuvme pProcess

6. (3 pts.) Explain why it is a good idea to choose a quantum that is longer than the average CPU burst.

2/%) Aq/uaﬂ#um NoX 1o orger Fleoo fle avy. Cpo
e Lo st ev\er_,was oot dhe  boret fevig L ‘s

Not épreﬁ\':l, O eN MO Vg ore q, v )Lum_
T 3% )W«p, s would CavSe Move contest
g U\JIl"}’Cl’\ Aand YR N N Yo @UQ}\!\"\QA\.&-

5 ) 7. (3 pts.) Mark the "C" expressions that are quivalent to a/i]. The type of afi] is <type of a[0]>
b P

-E.'xgrfn_s'_.?iqr_z - S ?Eququ!er_u_‘_-;o afi]. Yes or Nor
R Y

a+i* sizeof( <type 0fa_[0]>) B | N\ O \ |

&a+i | 4 nes

Ha+i) o —— Yes \

*(a[0] +1) Nno

H&alo)+d yes | I
*Ga  yes [ o

&ali] - no ' _ )
*(<type of a[0]> *) ((char *) &a[0] +1 ) Nno T

*(<type of a[0]> *) ((char *)&a[0] +i *  yes/ - &
sizeof(a[0])) /

kS ;3 8. (3 pts.) What are the advantages and disadvantages o using threads vs. using processes?

Lol w2 N ce SS@ <

[) TfFore Rrocess dies, Fhe res+do ppr-
Q)Se‘_é.t){‘”{\.{ /PQD e c o N

Dmere Sveplheoad 015005 19PM
R CoMPlex TPC mune ok

_ S ot Ll
|
mvo_m:f-age 1y les< cverihe ad yhlceatns
S ) Simple Communiceat jon
Oicod Vi < {&hﬁtm
30f9 1) mo

Yo &'!"';‘Q”x closion
Vil Ase ) fran
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AN 9. (3 pts.) What is the problem of having long cnitical sections? /
\EC") A long cridical cection MIANS Ftual on ly

wod will be able 10 be [n fhat
%é\i}::b at o time . T paralel sqsdems +his
Com fovde Seveyal CPVs to go vhnused,
Long cynitical sechions on the 2ovrce of
botHe rnocles.

@ 10. (3 pts.) Explain step by step the life cycle of a program from editing to running.

) weilte code G) Map Stacky +cx+]da+aj bss,jkaf
2) Compile ‘forﬁhfﬁc"-’-f&rrmj.'i“ Z) iogii + map Shered olujecT
3) link into execvtable, Nofing ]1}37'\0'\{‘!‘(35( = _
Shoved o bject dependamcics @) @ recule L5TelT -chwc{-low
Y) @ xecufe progrom =3 jc/J’VLP ta meihn (---

S) Mop pProgram intg RAAM | Gite +
O~ G’_,-V\‘W—T‘ in The PréCe‘:.-S tab le

Part 3. Programming questions.

strstr() function finds the first occurrence of the substring needle in the string haystack and returns a

O 11. (10 pt«:) Implement the function char *strstr(const char *deéfack, const char *needle). The
I pointer to the beginning of the substring. The terminating “\0' characters are not compared.

char ;strstrlconst char "h_ElYStaCk__(:.CJ_I;StC:jlé_l;_*;le_ediel -
{ -
Choin # Stoct = heyttacie
Lhile (Stoct != O0) €
C harka. & <tort
Chatkhk = needle’ L
Oihile (¥4 2= ¥h &salzoc &9 ¥k 170)€
att ; bt

| V€ (*b==0)
j} retorn Si‘M%j
N S

1

retorn NULL;

§
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12. (10 pts.) Implement the class Array3D of type double that creates a 3D array of 3 dimensions mxn
X ras indicated in the constructor. Also implement the function getElementAt and setElementAt that

gets and sets the element at this location. Base your implementation in the array of pointers to rows

‘that we covered in class.

class Array3D {

/] Add any variables you need

doukle  ¥ykarr;
jm—} thJr‘j'

E;public:

Array3D( int m, int n, int r);

double getElementAt( int m, int n, int r);

- void setElementAt( int m, int n, int r);

¥

‘Array3D::Array3D( int m, int n, int r) )
{ This>m=IM; fhie>n = h; _ther=r;

Arr = new (’c’wbt_*’f“)f.mg: /
@o(‘CIm‘I"E:C)-L(: L c [ FE)

&a"nr E‘l]): neuy :Jédou'bn"g__:d ;hj

forlint 3205 34N j5)¢

} _ Wovrcildi]d = new 'c\,wlcaie_ﬁf*jj
_ 3 A
double ™
Array3D::getElementAt( int i, int j, int k) /
i E(Lim a8 34N &8 ey

_ - -
reioen o v 7 1L3LRL;

e lse )
re rrurn OHO__)

)

void

Array3D::setElementAt( int i, int j, int k, double val)

{ E(iem 8834 82 r) /

arrCt10d 303 = vadl;
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i15. (10 pts) Assume that there are n threads tg, (], 12... ty-] where the ith thread needs to lock two :
‘mutexes mutexi and mutex(i+1)%]1 to do an operation as shown in the code below. Assuming that n=6, ;

-a) Using a time diagram (like the ones we use in class that shows multiple threads) show the sequence
of events that can lead to a deadlock.

b) Represent this deadlock in a graph.

¢) Modify the code below so the deadlock can be prevented.

Wi oo proafanm teat jupletn’s Mg —[aR | qucPM‘gQ"
[ hore ) gmd 04 2aune  RRSSEd  as AP unsndS fo frq
P rogyrom

int n = 4;
‘thread_function({int i) / ;
if 2 ;

while (1) {
mutex_lock (&mutex[i])
mutex_ lock(&mutex[ (1+1)%n);

// Access resource

mutex_lock(&mutex[il])

mutex lock(&mutex[(1i+1)%n);
}
-}

vt maia (Twt arac , Chot ¥ oraV ) E

1¢ Corac f=8)¢ —y
ferint€ (stdaxr, “incortect argoneste’ ),
rtuorn &,

"

Chot ¥¥argl =new Cchary) T4 17

£ har ko) = pew (chor T3]
i wpefd €235

fg\; T proa, proc3;
acalfol = “s"; )

ara 101 7= -laR;

Grg (Lal=orgviil)

owal €31 = NU i
braalol =“aree”;

drq 2113 = ergv C2];

G 2C2] = N L)

- - Y — = )y b C
£ (pipe (pipefd) = =D ¢ P 4 .
60f9 forinif(ctderl, Cepr in ga.i;-‘d(l\“ /) retuby @; s 03/31/2005 1:19 PM

N



‘v Tn bak= dup ol
int ourkak = dup Q)

dop A (pipefALIT, 1]
Proc| = Car el D
jcleroc! == 0)

g ¢ lose (in balk)] :
clooe (autba k)] do‘ik()‘\f’“

Close (pifefitod )]
execvp (mBl o],
return I

E else £(proct >0 )

g dup 2 (out ak, [);
Close (put bxle )
dop alpipe€diod, 0);
Close (pipefagol);
Cloze (piperfdifl)j
Procy = forkC)]
(€ (procd==2)
% c loce Cin bale;
e xecvp (argdrfod, xR );
retoern |
DB.C??%e e(proc >0)
§ dep2( inbat,0);
Close inbal);
Weut pid (procd);
dolede L1 axgl’
& dolete 3 gl
Selse
¢ Lorini€ (Sriert, “error thfoclk I \N);

(A6Y)

orgl);

retocn V)
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g {pm’vﬁ/ (¢t dex, “extoc ~forke \n )

3

return Q;

ey uen J)'

N~
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14. (15 pts.) Write a class AlertTable that implements two methods: void insert(key, data) and char *
remove(key). The method insert(key,data) will add the pair (key,data) to the table and will wakeup
any thread calling remove(key) that is waiting for that specific key. The method remove(key) will
check if there is an entry already with that key in the table and it will remove it if it is found.
Otherwise, it will wait until that entry is inserted. remove(key) will return the data that corresponds to
that key. If two remove(key) calls wait simultaneously for the same key, the oldest one will wakeup

) 6 after the first insert call for that key and the newest one will wakeup after a subsequent insert call with

the same key. Implement the table as a list, array, hash table or in any way you want. There is no limit
in the size of the table. The type of the key is char *.

struct AlerTableEntry { :
char * key; SH+ruceT A‘ue,{' Tos e g\d*'i"u\ ¥ Next

5 ! J
void * data; oot A
// Other fielas 'Y\ ¢Cevwri,

Sema.t Sewm)
}:

class AlertTable {
// Declare alert tablle and other fields
Strucr Alvey TableE Y ¥ hoad y
Mmouter.+ poteX

public:
AlertTable();
void insert(char * key, void * data):
. void * remove(char * key);
E‘};
%Alerttable::AlertTable{)
: {
 // Write ay initializations. S . .
heod = ruo Alecisbiefuey; Nead > next =WoLl;
he ol > keg = NULLS Ny et ingt (@ mudex, ~ e C--;PO_.C'S.U e
) heal >dgda s NVULL,

‘void
AlertTableEntry: :insert (char * key, void *data)
{ mu tex —Lock (pu <

A\MT&E‘@€n+rq ¥ cor = hgad Shext; A let Todole€ i YRR V= ;‘Qaui{;
Prev 2 culfl; CUTH =Zcorr 2 rext;
(coer == NULL)YECurr = new AlerTabie Cniry ; CYUPS ey =lay, -

Cuomr = dota= dote ] "lema\_]h\'-%cegwpr-bpsgm 0, USL’J{.\C-—PRGC ’ ,
9 Cuvrr = rext=NULL CurrScavit=o: 3 s gSS/O)J
Prev=arewr = culr- corr "‘#C{a*cx.ﬂ"—dafd('/
char—+

AlertPableBatTy T TRemovetchar——key)
o tfor(irﬁ“ (SO |« C,U("r‘b‘bc_ou'n*)‘ ¢ +4 )
| Sema _po et (Curr '55&.«];

P

MU tex —unloce (@ Mutey )
>
S5
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Che # Mlect Table Bntyy s Memope (chor Fleey) £
Mutex —loc k. (A mutex)
MerTadble Enten Feurr = head S rext;
AecTabie Eatruyg prev = head
cohile (eurl )= NJLL &&F Stremplcon =S icey, key) = =0) &
Pt Beupr;. fercecartiteds 2

,"I((Curr*:: NO LL)) g_
Oy = New AlerTable SWHH T DY By -J(-G_L{
curr> doto = NULL; CUrd = Reyt = NULL ;
Semma - iwt (& curp > sem o PN - prmess 2);

C P B lauiht & 0 P@v%n&xf- Cu{ﬂp§

€ Ceorrddatq = = NULL) £
CufP 2covnt += |
Mmutex —on loclk (€mukex)y
Sema-~ Wwair (Lcurh=5em);
MUtex — locle (£ Motex);

CuUrm 2 covont —-
for(per= heod; Pvev ™ rext L=Curr 5 prey = prev-splss

%

Chor ¥ dota = (c hat¥) CUf‘l"“bdMa;

(£ (copr = count = =@) &
Dyep > pext = cunr —>rext;
Q1048 @it

E

Mmo Fe% —un lock (& Mutex )
Petuf n dcﬁ—’i‘d.;

3
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I5. (10 pts) Assume that there are n threads tg, tq, t2... th-| where the ith thread needs to lock two :
mutexes mutex;j and mulf:x(i+])9"ghl0 do an operation as shown in the code below. Assuming that n=6,

a) Using a time diagram (like the ones we use in class that shows muitiple threads) show the sequence '
of events that can lead to a deadlock. '
b) Represent this deadlock in a graph.

¢) Write a second version of thread_function where the deadlock is prevented.

e ST

. [
int n = @ é/ .pc_k 0 locleo
thread_function(int i) lock 1 o=
read_function(int i E ]
( locte ), O Cik‘D -_Udck
while(1l) { locle 3 lock S
mutex_lock (&mutex[i]) 21 loe e U
mutex_lock (&mutex[ (i+1)%n): [C) Cle ] _

// Do operation

dead [» clz;

mutex_lock(&mutex[i]) M iex —unlsclc %
mutex_lock (&mutex[(i+1)%n); muteX -~ A loc

e e —_—

Vs I Y | = T4 I
loc'< (0)
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Int N =¢&

Winnad — fonetion Cint f)

| ! ‘ a |

| (¢ aCern %N ° G S@EHY AN}
ny ¢ ¢

—

AT ooy = ; . )
,’l:+ Lofgh = (1 2(L¢ +1) % : ((LH)G/OH)J
Conile ()€

raied | \sele (B frilex leed 1 ),
rdex — loele (2 mutex Tighl))

il da SP€E . --
M utex — U locte (b mute U’“’@‘*TJ;

Mmutex— nlocle (L Mmukexl o/ 7);
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2



	Binder1.pdf
	page2.jpg
	page3.jpg
	page4.jpg
	page5.jpg
	page6.jpg
	page7.jpg
	page8.jpg
	page9.jpg

	Binder2.pdf
	page10.jpg
	page11.jpg
	page12.jpg


