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the correct

a) 2o b) 10 c) 16

3. The decirnal equivalent number of SCA'Cro is """

a) 111.01 b) 101.01 c) 10'10

9. the product result of 101.12 x 1'012 is """"
a) 110.111 b) 101.010 c) 110.11

10. The geometric shape in flowchart which be

(30 Mark)
ffipaq5l

1. The part which like a "brain" in the computer hardware is """

a) CPU b) Language c) Application d) Operating SYstem

2. lf we edit this command in MatLab software: >> 16 I 2 I 2 * 5, the output is ""'
d) 2

a) L482.75 b) 1440;61 c) 224O.57

4. The binary equivalent number of 8'5ro is """

a) 1000.1 b) 1001'1 c) 100'01

5. The pseudocode is considered the simplest type of """"

a) algorithm b) flowchart c) code d) Program

6. The shape I-1 is used in flowchart to carry out """'

a) arithmetic operations b) printing outputs c) decisions

7. The equivalent decimal number of the binary number 10010'1012

a) 18.525 b) 18.s50 c) 19.525

8. The addition result of 10.112 + 100'12 is

d\ L242.75

d) 1011.01

d) repetitions

is.....

d) 1e.6so

d) 111.10

d) 100.111

used to make selection is .......

d) Flowchart
a) Structured English b) Program

12. The primary storage devices is the ""

a) compact disk b) internal

.) EI b\- c)

11. Which of the following is the graphical representation of the solution of certain

problem?
c) Pseudocode

memory.

c) permanentlY d) flash

dryi{tr;idelr
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13. To assign the first two elements from the second row of matrix A+xs to a variable
X, use the command ......

a) X=A(2,3) b) X= A(2,1:21 c) X= A(L:2,21 d) X=A(1:2,3)

14.To assign the third row of matrix Aara to a variable X, use the command """

a) X=A(3,1:2) b) X=A(3,:) c) X=A(1:3,1:end) d) X=A(1:3,:)

15. To assign the first three elements from the first column of matrix Aa*a to a

variable X, use the command ......

a) X=A(3,:) b) X=A(1:3,1) c) X =A(1:3,:) d) X=A(3,1:end)

16. To assign the last two columns from of matrix Aars to a variable X, use the

command ......

a) X=A(1:end,2) b) X = A(1:end,2:end) c) x =A(1-:end,1:2) d) x = A(1:2,2:end)

17. The shape +is used in flowchart to carry out """'
a) printing outputs b) decisions c) arithmetic operations d) repetitions

Q2: Which of the following is True (/l or False (xl? (10 Markl

Olj,{YI !t"6,r sP ,J'l!l dl+ll sP dqb!

l. We cannot make use the computer hardware components without using any

operating sYstem. (

ll. 10110.110 z+ L!.!Oz= 110.12 (

lll. lt is possible to set up any programming language without presence any

operating sYstem on mY PC.

lV. LLO.Lz+ 1.510 = 1000s

V. The main memory keeps the information after the electrical signal

Q3l write in the space the output of the following proeram

fork=1:1:5
disp {2 * k}

end

(

(

is off. (

)

)

)



Q4: Write a matlab progfam using f statement to compute the value of f which

defined frorn the following rule:

<y l*'*1;x<0tr_)t -1
l2*+3;x>0

The program here:

for a defined X

(5 Mark)
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End of Exam, with my best wishes
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
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(")f -;.", &)+*|**, ,*,14**, (d)o.w

I tan 3x sec xdx (r)

(a)secz*-q*"*l* +c, &)*+c, (c)sect-$*", (d)o.w

l-Iitl. * (t)
I?X

(a;|utan -tx*c, (b)etan -1x4., (c)tan-lex+c, (d)O.W

(a)2sin .6"+ c , (b)- sin "E+ 
c , (c)cos .f,+ c, (d)O.W rrlr*'r1 f .ot Ji O-* (c)

I aP 3ax dx (1)

(",*-*+c,ru)$

(")df* |r,-r, ro)df - lr,-,
-t(a) 1 , (b)d , (c) 2, (d)o.w

*ts$ : tcl

I sin2xcos3xdr (l)
sin 5x 

+ " ^ (") "or3x 1. t3+ c, (d)o.w
5 'Lt\*,, 3 

Jexsinhxdx (Y)

nax
, (*)** nIn-2 ' (d)o.wuq

a,L

+.ru+ i .o. x dx (v)

,g
2

(") i , &); , (d)o.w

,r

frl*{ 3*in3xdx
0

, @),

(")* , @, , (*) i,

(^)

(q)*uu+f ,ft u.

1a)|r,n1l.+x2)+c, (b) xl,n(1+x2)+c,(c)x-Ln(1+ x2)+c,(d)o.W

(a)xlnx-Lnx+c, (b) xlnx-x+c, (c)x-Lnx+c,(d)O.W f.1rt,.;l Lnx dx (1 .)

err O 3x327- Ors:l.rbglidl "U..llJ y = sin x qjriiJtOr*ll.urar.ltLt".tt1t t1

(r)T , (b)4 , @)2, (.I)o.w

,Ja y = fr-, y = x2 o#iri.ll O*l ixr.ae,.ll Lt,.tt 1l t1

(d)o.w
r,tBll gr ltt*ft l+lu<-
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.;... " Jut+.lti,. rlj+l e!4 f x + 4y + 12 = Afirl&d (t r)
t 1L\ a, Ii (a) - 3,2 (b) - 2,3 (c) :.41-3 , (d) O.W

ir ' , , d B(4rS) 4+3.J1 #jlt*, A(2r3) f-Hlh..r+ rprJl #ti..*tllilt ldiriJtslll.hlr.ll (14)

(a)7x-6y+3=0 ', (b)5x -4y+2=0 , (c)5 x+4y-12=0 ;(d)O.W
r:

rr ?SJZ ,3Ji ) illllls^,!nrd,$.ill(15)

(a)(6 ,f;) , {n)(6 ,ff1; (c)(6 ,ff1, (d)o.w :i

'.'

'r ,U ,Tr1 &ig ++r edLllr!$l 6jts* qf $ l++Lil i*,.I u! #fi.r.it liJr llrtrr (16)

(a)rsin(o -$=s"[i , &)rcos(O .'f)=sJr, (c)rcos(O-fl= cJi,(d)g.w I

ta.;lai li,a:3 Lljs."l. 12 + 3r cos 0 + 3rJ5 sin g = 27 l{ibt'. e3l iJJl$ (f 7)

(a)(4,30o) ,6 , .(b)(3 ,* r,u , (c)(-3,60o) ,4,(d)o.w3\
,t $rZ) l}lil! {t,,ar a.lt, 12 = l}x &ils.ll CLil .rfu llrr. 1r l;

(a)3x-y-10=0, (b)2y-3x*10=0'(c)4y-2x*5=0, (d)O.W

el d rrl.$ cr$lrrl n# y2 + 2y= -8x+ 31 arctsl cLlI (t q)

(a) (1,3) , (b) (-1 , 3) , (c) (4 , - 1) , (d) o.w

sA eLtlt i33pJt cl4it,rrl (t 1) dl.i.Jl ep (t .)

(a) Q,4) , (bX2,1) , (c) ({,3) . (Oo.w

s,ll eLill ;gr.. tJrlr. '(\ q) dt3.dl ur, (r t)
(u) !=2 , (b)./=3 , (c) !=1 . (Ao.w t

;lalafiI oil rio aJ 6yrrll AJrh.(l, 4) thtilq.* gitt y2 = 16x &irs.ll *tll (r Y)

(a) y=2{x+l) , (b)21t-6(x+1) , (c)5 y=3(x+1) ,(d)o.w

: Ll ,rislr d)r:ils ll..y 4xZ *9 y2 - 16x - 18y - 11 = 0 rlr.lLiil eLttt (Y r)

(a)e,D ,f , @X-2,-3) ,1 , (c) (4A) ,* , (d)o.w

{c} r: 11* # , {b} r - _zi 
ffi, 3 lrl *n$ OclrrdlJ &yrh. (Y f ) iJt ""lt ,C (Y o)

(r)x: L+ft,t4)* - -qr*.

,i xz - 4y' * 2x + 16y - 79 : {I stitt elut E+"$l l.lrt .l 1r r;

.lrf rp q.Je Lr. /J.1 & n$sfl qro J3,or r.ili lt i .(.r....r dAlilti {rtfi.3ll e. tfi*tf c#jl
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Answer the foltowing questions

Mark as True or False"Ll 
von Neumann bottleneck is."ni"r*O'*itfr tf* r"f.ti* rp..O fr.t,*.en cache.nd muii-yfifr

2l cache memory is not, a part of the standard ,bnr.r.rrr-rr,-rr..r,rc.trr.
3l Usually, L2 calhe is faster than L1

4] We can use Ll- cache to cache:impolrtant Cl-.U registers
5l Access ng C arrays,r:ow by-row is faster as thig qekes it easy to read thern from memory
6l Access ng C arrays row-by-row is faste,r as this is how the C compiler loads them to CpU

-7i some computer languages use columryryrajor roio@
tsI Vli]gli|ngggly !fq! both performance .na i..*ty.-nriU"rutio*
[9]_ :!F_ga ches freq r-rently ....ri p

10 Recent CPUs have TLBs with up to 1 Million entries
[1-11 Even high level conrputer languages like ly!!ln can mal<e use of CPU instruction pipelining
1.2 lnstruction specuiation can cause a lot of wasted cpu resources
13 I!-uttgglg1:pSlgltlon can be done af the compiler level or the processor level
1.4 Non-deterministic execution of instructions in parailel programs can slow-down programs
15 Non-deterministic execution can affect the cause erroneous results

[16] Racq conditions can happen even on single core processors
L7 Raceconditions can affect atomic operations
18 lf we expect conditions to be met very fast, then busy waiting can be useful
L9 ln Iusy-waiting a process waits inside the CPU waiting queue until the OS signals it
20 ln parallel programs, Efficiency is the ratio of serial execution time to parallel execution time
21 pthread-t objects are opaque objects and their actual data is system agnostic
22 When launching threads using pthreads, all threads must run the same code
73 An optimlzing compiler can harm a multi-threaded program
24 Mutexes can be used to enforce rank-based ordering
25 lugglsfu! implementations of mutexes must rely on hardware support
26 Semaphores are not a part of the pthreads library
27 Semaphores were first defined by the computer scientist Bill Gates in L965
281 Using read-write log!(s, rhultiple threacls g3n write to a linked list simultaneously
29] Open-MP is a superset of pthreads '
[30] Open-MP needs compiler support that is much stricter than pthreads
31, CUDA is an open-standard for GPU programming

{-12] Since CUDA is pUre SIMD, synchronization is not needed
33 Read-write locks can be implemented using 3 condition variables
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[f+] neaO-write locks c-an be t
[35] Using Open-MP tasks We can, emuilate anr/fthreads program ' , . ' . '

Choose the right answer

The goal of the fotlowing code is

for (i = l; j < comm ur; i'++) {

1,1 PI*Recv ( resul t , resul t*sz , resul t-"type , t'l PI'--ANY*S0URCE '
res ui l"-,tag . toil)rli . l'1P I*STATUS--l GN0R[ );

Pr^oces.s.*resul t ( resul t. ); :

I
I

@ Receive a message from al't MPI processes in order of thqlrank:,-.---

@ Receive a message from,atl MPI processes in any order.

@ Receive a message from atl, MPI processes in order in which message was senil
@ Receive a message from atl MPI processes tn order in which me

Which of the fol.l.owing is a pdssibl.e output for this code if we run 2 processes on a dual cor:e node:

mflr-sz:

t',lPI-C0rnrn-s i ze ( MP I-C0Mll-t'l0RLD, &comm-sz ) ;

I'iP 1-.C0r$n-rl n k ( MP I.-C0l'1Pl-l'l0RLD, &rny*rank ) :

grintf ("Proc ?,d of %d > D0es an,yone have a loothpick?\n"'
xry-rart k, comm-sz ),

: lr ' ',iIrlPI-FinaiizeO;

@
Proc 0 of
Proc 1 of

2 > Does anyone have a toothPick ?

2 > Dses anyone have a toothPick ?

rRr

Xo. f of 2 > Does anyone Proc O of 2> have a tooDoes anyonethpick ?

have a toothpick ?

@ att of the above.

@ None of the above.
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@
Proc 0 of 2 > Does anyone have a toothpick ?

Proc L of 2 > Does anyone have a'toothpick ?

@
Proc 1 of 2 > Does anyone have a toothpick ?

Proc 0 of 2 > Does anyone have a toothpick ?

@ att of the above.

@ None of the above,

39

After the fottowing code, sum[0] would contain

double local*xtNl, surnIN];

lllPi-Reduce(local-x, sr,nr, iri, l,lPI*D0UBLE, Hpl-SUl,1, 0,
1"1 P I -- (, 0l'1 l'l*tl 0 R L D ) I

@ f ne su m of LocaL*x [0]+Loca l.-x [L] +,..+Loca l.-x [N]

@ fhe sum of Locat-x[OJ on every node in MPI-COMI'/-WORLD

@ the Sum of @ and @

@ ffre Sum of @ and @ multipl.ied by N

4A

e that dest-process is 0

0

1

2

. _ 1- ^ - 1d'- l: L - L

l4Pi_lleduce{&a, &b,

l{PI Rodrrrp(X,r: &d

The vatue of b on process 0 wil.t be

@+

@s
€) Witt vary across runs

@ tfre code witl. crash

47 After running code in question 40, the value of d on process 0 witl. be

@a
@s
(O Witt vary across runs

@ fne code witl. crash

42
lf we run code on question 40, but with dest-p!'ocess = 0 on process 1 and dest-process = 1 on process
2... then vatue of d on process 0 wil.l. be

@a
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O Witt vary across runs

@ the code Wil[ crash

@ f fre code wi[[ crash

The purPose of fottowing function:

void Read--vector (

tlotr ble
int
int
cha r
int
l'l P i*Comm

clouble* a =
int i i

loca'i*"a []
iocai-.tt
r)

vec*ne nre []
my*r a n k

c omm

.l

NULL;

/x lttl x/,
/* itt */,
/* itt ,Y/,

/x itt ,r/,
/x'irt *l ,

/* in */)

; l-n,a't 1 oc (n*sizeof (ttouble )) ;

printf("[nt,er Ihe vecLor *s\n"' vec-name);

for (i = (); i < n; i++)
scanf ('%1f " ' &aIl l);

I00UBLE' local a
l''l PI-ScatLer(a, local-'n''MP -

l'1PI*D0UBLE, 0' comn);

f ree(a );
I else {

*OI-sca t ter(a, ! oca l-rr ' l'lPI-00UBLt ' local*a

llPI*D0uBLE, 0, comm);

Ir
I

I oca I -n

, '1ocal-n

/* Read-vector */
. rtl other MPI Processes

@ Read a vector from user, send it to ; , . ,

(r Keao a veLaur rtY,lt "-v!' )cess 0

@ Read u ru*r rr ltl q*:ildi'

tn Oreu,ion 44' the retation b,etwee
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(E n s tocat*n and locat-n o/o n == 0

@ n < locat-n and [oca[-n o/o n > 0

@ n , locat-n and n o/o [oca[-n == 0

@ n == [oca[-n

46 ln question 44, the size of the array a is:,

@ n in process,0 and tocat-n in att other processes

@ n in aL[ processes

@ n in process 0 and tocat_n in al.l othe-r processes

@ n in piocess 0 and 0 in al.l. other processes

47

ln the fottowing MPI imptementation of matrix-vector muttiptication, the, input to the function wiLl. be

void Ma L*vect*mu lt (

clouble ' i oca 1-A [] /x itn */ ,

rloulrle tqcal x[] /* in */, 
',.,

int local_rr /* itt ,r/,
l"1Pl-Comrn comnr /,y in x/) t

dou blex x ;

int locai_i, j;
int locaJ-ok = l:

x = r*alIoc(n,rsizeof (doutrle));
l,lPI-Al lgether( local*x . r0ca-r_n . Plpl_DOUBLE ,

':.

for (l = 0; i < n; i++)
: oca l.*y [ 1 or:a i-- i | += ] ucal_A I I oca l*i xn+j ]+ x I j ];

I
t

rree(x);

@ lnput matrix partitioned by rsw, input vector partitioneJ by **_-_-__- _;_ __
@!ylo*,inputvectorpartitionedbyrow,outputvectorpartitionedby';;

(D lnput matrix partitioned by coiunrn, input vector partitioned by row, output vector partitioned by row
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48 ln question 47, and after: the catl to MPl-Atl.gather finishes, we have:

@ lnput matrix partitioned, input vector partitioned, output vector partitioned

@ lnput matrix collected, input vector partitioned, output vector partitioned

@ lnput matrix partitioned, input vector cottected, output vector partitioned

@ lnput matrix partitibned, input vector partitioned, output vector cotl.ected

49

Assume two ways to send an array x with 1000 elements from process 0 to process 1, the first one is

if (r,ry-nank =: ())

for (i = 0: i < 1000; l++)
MPI-Send(&xIi]. I, 14Pl-D0UBL[, I, 0. comnr);

else /+ rttl'-t'unk == I x/
for (j * 0; j < 1000; i++)

l'l Pi-R,ecv(&xIi], I. t.l PI-D0U3Li, 0,0, cemlr, &statrrs):
And the second one is

if (riry^.rank == 0) :

|1FI*-Serrd(x, I000, l,lPI*D0UBLE, 1, 0, comn);
clst /* nt\'- ruttk == I +/

IiPi--Ru.r(r, 1000, l'1PI-DOUBLE, 0, 0, comn r &status );

6) Sometimes the first method is faster and sometimes the second

(E) f fre first metlrod is always faster

O The second method is a[ways faster

O the second is faster if processes are in separate nodes, otherwise the first is faster

50 ln question 49, the difference in the data transfer speed

@ One method is up to L00 times faster

@ Orre method is up to L0 times faster

@ ls stochastic and varies greatly from b'atch to batch

@ Mostty negliqib[e.


