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Choose the correct answer (30 marks : 2 :rnarks,for erch noint )
1. What would bqfhe output of the following code (in editorwindow)?

':
a=[1 021 ; b=[307] i c=a.*b

a) 17 b) 3 0 14 c)'14 0 3 d) error
2. lVhat is the oirtput of the following code?

a),No output,will be:l shown
b)a=15

for n=1:5
total=0; total=total+n;

- Qtrd
disp(total)

c)a=5 d) a{

3, In the flowcharf, a parallelogram circle o is used to represent a
c) Processa) Start / Stop b) connector d) Loop

d) Parallelogram

d) four conditions

4.Ashape that caieotr represent two different conditions in flowchart is a
a) Rectain'gle b) Diamon{ c) Circle
5. If ..........:.....then.....elseif. .. . .. . . ...else ........endif

a) one condition b) two conditions c) three conditions

6. lVhat rs.lhe outpprt of the code:

a) error b)0

syms x
f = llx;

Iimit(f;rOrrleft')
c) Inf

?. What is the value oic=sum1,l,1:r2), if ; = (-i i il
a)c=11 b)c=8 c)c=lt

E.We can set a condition A g B by the command If (A....8) then

(d)e=17

d)l8) 91 : " 
'' ;i ,': ' '. b) else c)\

9.We use command in repetitive sentences with condition

a) for b) if c)while (d) elsgif

10. To ask the user via if statement thag x not equal y. we write

a) x.noteq. y c) x not= y (d)x#y

^ ';.

b)x*t

U2



i,: :
Introduction to scientlfie computation

l lnant of matrtx '{?

r) lAl b) int(A) lI s)1fl6f(i{):

l2.We'cdnviewthe-fotdersfromthe.:.:.r::' , . 
tf ' i; I

a) CommandWindow b) CurrentDirectory i)'Command Eistory
,

l3.Ifyou need to use a slved array, you can find it in !!e

a) Command Window b) Current Directory c) Command History

a) sequential b) selecting c) LooP
,:

15. The flowchart (X) has the output r"""""

a) 42 b) 2.s *\ 42,25

d) WorksPace

d) Repetltion

d)4

The llowbhart (Xli

Choose'Ir the corr@t sentence or F for the wrons qnp Q0 msrks : e mqfks:for each 'Doint )

True or False

16. To lind a matrix B that satisfies AB = rrweuse the command B=inv(A) in MATAB'

17. The shapes in the flowchart (X) are all correct'

18. The command gglyg is used to fiud the solution for the differential equation'

19. Drawing functions in MATLAB is by usingd+Ecommand'

20. To add comment, we must add o/o befote'

21. We can calculate the summation of an array by using the command P!& i

22.r*ecan show the sequence of steps in an algorithm in a structural diagram cnlled a flow chart'

23. Find(x>2) is used to display the values greater than 2'

24. The Algorithm is a set of instructions in order'

25.>>lt'2t10 is used to print the even numbers between 1 and 10' 1

Dr. Moataz ElB&teoU212
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Choose the correct answer

1. The format is usually used to store data.
a) BCD b) Decima!
c) Hexadecimal d) Octal
Answer:
2. The 8-bit encoding format used to store data in a computer is
a) ASCII b) EBcDtc
c) ANcl d) uscil
Answer:
3. A source program is usually in _
a) Assembly language b) Machine level language
c) High-level language d) Natural language
Answer:
4. Which memory device is generally made of semiconductors?

Answer:
5. The ALU makes use of _ to store the intermediate results.

a) RAM
c) Floppy disk

a) Accumulators
c) Heap

a) Single bus
c) Star bus

b) Hard-disk
d) Cd disk

b) Registers
d) Stack

b) Multiple bus
d) Rambus

Answer:
6. 

- 
are numbers and encoded characters, generaily used as operands.

a) lnput b) Data
c) lnformation d) Stored Values
Answer:
7. _bus structure is usually used to connect l/O devices.

Answer:
8. The l/o interface required to connect the l/o device to the bus
consists of 

--
a) Address decoder and registers _ b) Control circuits
c)Address decoder, registers and control circuits d) only control circuits
Answer:
9.- is generally used to increase the apparent size of physical memory.
a) Secondary mernory b) Virtual memory
c) Hard-disk d) Disks
Answer:
10. The time delay between two successive initiations of memory operation _
a) Memory access time b) Memory search time
c) Memory cycle time
Answer:

d) lnstruction delay



12. The instruction -> Add LOCA, R0 does
a) Adds the value of LocA to R0 and storefin-thltemp registerb)Adds the value of R0 to the address of LOCA
c) Adds the values of both LocA and R0 and stores it in R0
d) Adds the value of LocA with a value in accumutator and stores it in R0Answer:
13. which registers can interact with the secondary storage?
a) MAR b) pc
c) lR d) R0
Answer:

11. The decoded instruction
a) lR
c) Registers
Answer:

14. During the execution of a
a) MDR
c) PC
Answer:

a) Conditional codes
c) Control unit
Answer:
19. The registers, ALU
collectively called as
a) process route
c) information path
Answer:
20.-- is used to store data in
a) D flip flop
c) RS flip flop
Answer:
21. The main virtue for using single
a) Fast data transfers

is stored in
b) Pc
d) MDR

program which gets initialized first?
b) tR
d) MAR

15' which of the register/s of the processor is/are connected to Memory Bus?a) Pc b) MAR
c) lR a; eotn pc and MAR
Answer:
16. ISP stands for
a) lnstruction Set p;Gor
c) lnterchange Standard protocol
Answer:

b) lnformation Standard processing
d) lnterrupt Service procedure

17. The internar components of the processor are connected by
a) Processor intra-connectivity circuitry b) processoinr"
c) Memory bus d) Rambus
Answer:
18'=- is used to choose between incrementing the pc orperforming ALU operations.

b) Multiplexer
d) None of the mentioned

and the interconnection between them are

b) information trail
d) data path

registers.
b) JK flip flop
d) None of the mentioned

Bus structure is

b) Cost effective connectivity and speed
c) cost effective connectivity and ease of attaching perlpheral devicesd) None of the mentioned
Answer:
22. 

--are 

used to overcome the difterence in data transfer speedsof various devices.



a) Speed enhancing circuitory
c) Multiple Buses
Answer:
23. To extend
a) PCI bus
c) Controllers
Answer:

the connectivity

24. IBM developed
called
a) lB bus
c) ISA
Answer:
25. The bus used to connect the
a) PCI bus
c) Memory bus
Answer:
26. ANSI stands for
a) American Nationit S-tfnEfiiilE Institute
b) American National Standard lnterface
c) American Network Standard lnterfacing
d) American Network Security lnterrupt
Answer:
27. 

- 

register connected to the processor bus is a single-way
transfer capable.
a) Pc b) tR
c) Temp d;Z
Answer:
28. ln multiple Bus organisation, the registers are collectively ptaced
and referred as
a) Set registers
c) Register Block
Answer:
29. The main advantage

32. The minimum time delay
operations is _
a) Cycle time
c) Delay
Answer:

b) Bridge circuits
d) Buffer registers

of the processor bus we use
b) SCSI bus
d) Multiple bus

a bus standard for their line of computers ,pC AT,

b) M-bus
d) None of the mentioned

monitor to the CPU is
b) SCSI bus
d) Rambus

b) Register fite
d) Map registers

of multiple bus organisation over a single bus is

b) GPU and processor
d) CD/DVD drives and Processor

a) Reduction in the number of cycles for execution
b) lncrease in size of the registers
c) Better Connectivity
d) None of the mentioned
Answer:
30. The ISA standard Buses are
a) RAM and processor
c) Harddisk and Processor
Answer:

used to connect

31. The duration between the read and the mfc signal is
a) Access time b) Latency
c) Delay d) Cycle time
Answer:

between two successive memory read

b) Latency
d) None of the mentioned



33. _ is the bottleneck, when it comes computer performance.

Answer:
35. A memory organisation that can hold upto 1024 bits and has a
minimum of 10 address lines can be organized into _

a) Memory access time
c) Delay
Answer:
34. VLSI stands for _
a)Very Large Scale lntegration
c) Volatile Layer System lnterface

a)128X8
cl512X2

b) Memory cycle time
d) Latency

b) Very Large Stand-alone lntegration
d) None of the mentioned

b)256X4
dl1024x1

b) SDRAM
d) DDRRAM

Answer:
36. The RAMBUS requires specially designed memory chips simitar to

a) SRAM
c) DRAM
Answer:
37. The reason for the implementation of the cache memory is
a) To increase the internal memory of the system
b) The difference in speeds of operation of the processor and memory
c) To reduce the memory access and cycle time
d) All of the mentioned
Answer:
38. To overcome the slow operating speeds of the secondary memory
we make use of faster flash drives.
a) True b) False
Answer:
39. The fastest data access is provided using

Answer:
40. The memory which is used to store the copy of data or instructions
stored in larger memories, inside the CPU is called

a) Caches
c) SRAM's

a) Level 1 cache
c) Registers

a) Exceptions
c) lnterrupts

b) DRAM',S
d) Registers

b) Level 2 cache
d) TLB

Answer:
(uo)
Accessing VO Devices
41. ln memory-mapped l/O
a) The l/O devices and the memory share the same address space
b) The l/O devices have a separate address space
c) The memory and l/O devices have an associated address space
d) A part of the memory is specifically set aside for the l/o operation
Answer:
42. The method of synchronising the processor with the l/o device in
which the device sends a signalwhen it is ready is?

b)Signal handling
d) DMA

Answer:
43. The method which offers higher speeds of l/O transfers is



a) lnterrupts b) Memory mapping
c) Program-controiled I/O Oj OnnA
Answer:
44. The interrupt-request tine
a) Data llne
c) Address line
Answer:
45. The time between the receiver of an interrupt and its service is

a) lnterrupt delay
c) Gycle time
Answer:
46. A single lnterrupt line can
a) True
Answer:
47. The 8085 microprocessor responds to the presence of an interrupt

a) As soon as the trap pin becomes ,LOW,
b) By checking the trap pin for 'high' status at the end of each instruction fetch
c) By checking the trap pin for 'high' status at the end of execution of each instruction
d) By checking the trap pin for'high'status at regurar intervars
Answer:
48. The code sent by the device in
a) upto 16 bits
c) upto 24 bits
Answer:
49. we describe a protocol of input device communication below:
i) Each device has a distinct address.
ii) The BUS controller scans each device in a sequence of increasing
address value to determine if the entity wishes to communicate
iii) The device ready to communicate leaves its data in the l/o register
lyt rn9 data is picked up and the controller moves to the step a
ldentify the form of communication best describes the l/o mode
amongst the following.

is a part of the
b) Control tine
d) None of the mentioned

b) lnterrupt latency
d) Switching time

be used to service n different devices.
b) False

vectored interrupt is _ long.
b) upto 32 bits
d) 4-8 bits

a) Prograrnmed mode of data transfer
c) lnterrupt mode
,Answer:

b) DMA
d) Polling

register is used for the purpose of controlling the

51. The logic operations are simpler to implement using logic circuits.
a) True b) False
Answer:
52. The carry generation function: ci + 1 - yici + xici + xiyi, is
implemented in

50.
status of each
a) Mass
c) Make
Answer:

a) Half adders
c) Ripple adders
Answer:
53. ln full adders the sum
a) And & or gates

interrupt request in parallel priority interrupt.
b) Mark
d) Mask

b) Fulladders
d) Fast adders

circuit is implemented using
b) NAND gate



c) xoR
Answer:
54. ln a normal
output is
al2n + 2
c)n+2
Answer:
55. The final
a) 1101
c) 1001
Answer:

d) xNoR

adder circuit, the delay obtained in a generation of the

b) 2n
d) None of the mentioned

addition sum of the numbers, 0110 & 0110 is
b) 1111
d) 1010

b) 10101010
d) 11001100

b) Shift register
d) None of the mentioned

signals are passed through to the

b) DEMUX
d) Decoder

b) 1101110001
d) 1111111000

recorded as _
b) 0-1+1-10
d) None of the mentioned

Multiplication
56. The product of 1101 & 101 1 is
a) 10001111
cl 11110000
Answer:
57. The multiplier is stored in
a) PC Register
c) Cache
Answer:
58. The multiplicand and the controt
n-bit adder via
a) MUX
c) Encoder
Answer:
59. The product of -13 & 11 is
a) 1100110011
c) 1010101010
Answer:
60. The multiplier -6(11010) is
al0-1-2
c) -2-10
Answer:
61. ln intel's lA-32 architecture there is a separate 16 bit address space
for the l/O devices.
a) False
Answer:

b) True

61. The advantage of l/O mapped devices to memory mapped is
a) The former offers faster transfer of data
b) The devices connected using l/o mapping have a bigger buffer space
c) The devices have to dealwith fewer address lines
d) No advantage as such
Answer:
62. The system is notified of a.read or write operation by
a) Appending an extra bit of the address
b) Enabling the read or write bits of the devices
c) Raising an appropriate interrupt signal
d) Sending a specialsignal along the BUS
Answer:
63. To overcome the lag in the operating speeds of the l/o device and
the processor we use



a) BUffer spaces
c) lnterrupt signals
Answer:
64. The method of accessing the l/O
status flags is _
a) Program-controlled l/O
c) l/O mapped
Answer:

a) Polling
c) Reviewing
Answer:
66. The time between the

b) Status flags
d) Exceptions

devices by repeatedly checking the

b) Memory-mapped t/O
d) None of the mentioned

65. The process wherein the processor constantly checks the status
flags is called as

a) lnterrupt delay
c) Cycle time
Answer:
67. lnterrupts form an important part of _ systems.
a) Batch processing b) Multitasking
c) Real-time processing d) Multi-user
Answer:
68. A single lnterrupt line can be used to service n different devices.
a) True b) Fatse
Answer:
69. 

- 

type circuits are generally used for interrupt service lines.
i) open-collector
ii) open-drain
iiilxoR
iv) XNOR
a) i, ii
c) ii, iii
Answer:
70. The resistor which is attached to the service line is ca[ed
a) Push-down resistor b) pull-up resistor
c) Break down resistor d) Line resistor
Answer:
71. The product of -13 & 1 1 is

b) lnspection
d) Echoing

receiver of an interrupt and its service is

b) lnterrupt latency
d) Switching time

b) ii
d) ii, iv

b) 1101110001
d) 1111111000

are recorded as in bit-pair recording.
b)0
d) both -1 and 0

a) 1100110011
c) 1010101010
Answer:
72.The bits 1& 1

a) -1
c) +1

Answer:



L#rLrll 0r.l - sitSll s-l;r.lt d,aill A+L4j OLr:"!
i_^r.',1r 59

1;."t^rll ruJe f*,!
Ot rd'dlj Crl+Jj.ll lr l<

.L.rF-*t ar-.t--+

I

t

i
!

F

r
i
I
:.

i

2021u022 iJilt

Question I Choose the correct answer

1. In cryptography, what is cipher?
a. algorithm for performing encryption and decryption
b. encrypted message
c' both algorithm for performing encryption and rdecryption and encrypted messaged. decrypted message

2. DES uses a key generator to generate sixteen ______ round keys
a. 32-bit
b. 48-bit
c. 54-bir

d. 64-bit

3. For the following RC4 algorithm, line vii is:
i. fori=Oto255
ii, s[i] = i

iii. Tlil = key[i {mod N)]
iv. next i

v'j=o
vi, for i= Oto 255

vii.
viii,

ix.

X.

xi.

xll. ."-"

xiii. swap(slil, sUl)
xiv. -*------
xv, keystreamByte = S[tJ

a. j =0 + s[i] + Tlil) mod256
b. i = (i+ SLil + TLil) mod256
c. j:0 + T[i]) mod256
d. j = (S[i] + T[i]) mod 256

For the previous RC4 algorithm, line xii is:
a. j : (Stil) mod 256
b. j:0+sfil)mod256
c. j : (i+ slil) mod 256
d. j:0+stil)lnod256

(20 points)

swap{s[i], s[j]]
next i

i=j=o
i= (i + 1) mod 25G

4.



5. For the previous RC4 algorithm, line xiv is
a. t: S[i] mod 256
b. t: (s[i] + S[i]) mod 2s6
c. t: (s[i] + T[i]) mod 256
d. t: (Sti+;11 mod256

6. What is the fonnula used for decrypting of data using affine cipher (a,b are constants
and x is the letter to be decrypted)
a. a-r (x-b)mod 26
b. (ax+b) mod26
c. b-'(x-a) mod26
d. x-'(a-b) mod26

a. Vigenere table consists of
a. 26 rows and 26 columns
b. 26 rows and I column
c. 1 row and 26 columns
d. 27 rows and 27 columns

7. What is the rule for encryption in playfair cipher if the plaintext letters in a pair are
identical?
a. that pair is neglected
b. a filler lettel is added in between the letters
c. one of the identical letter is replaced by some other letter
d. both of the letters are replaced by the letter appearing just next in the row

8. ------------- is an example of asymmekic cipher
a. A511

b. RSA
.c. DES
d. RC4

9. " CAESAR CIPHER" has been encrypted with Caesar cipher to "SeUIeH SyFXUH,'.
The key used was:
a. 12

b. t4
c. 13

d. t6

10. In A5l1 cipher, the majority function is computed by:
a. m = maj(xto, ylo, 28)

b. m : maj(xs, yt, z;,o)

c. m : maj(xa, yro, zro)
d. m : maj(xro, ys, ze) .



Question 2

Let the private key be the superincreasing knapsack
, and m:41 and n:491.
Encrypt the rnessage M: 150, and then decrypt it.

(10 points)

(2, 3, 7, 14, 30, 57, 120, 2.il)

ai

2J
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Question 3 (10 points)
Suppose that theplaintext "frid4y" is encrypted using a2x2Hill cipher to yiel$the
ciphertext PQCFKU. Find the key

4



Question 4 (5 points)
What will be the ciphered text comesponding to plain text'osan" if an affine cipher i;t
used with key values as a:5, b:l0?

Question 5

The input to S-box 1 is 100011. What is the output?

(5 points)

td * 13 .l 3 tS II S 3 ntr S t: 5 (i r.r ?

., l\ . ,t 14 I 13 I lli * Il ll s 
-_i 

-i r.

4 I H S t3 6 2 11 15 in $ 7 3 t0 5 *
1." l: r' f 4 q I T i It -1 t4 jn fl n ti

5
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Answer the following questions

Mark as True or False

l-l von Neul]lann bottleneck is concerned with the relative speed between cache and main Memory
21 Cache memory is not a part of the standard von Neumann architecture
3] Usually, L2 cache is faster than Ll_

4J We can usq L1 cache to cache important CpU registers

5]_4qS!qtng C arrays row-by-row is faster as this makes it easy to read them from memorv
6l Accessing C arrays row-by-row is faster as this is how the C compiler loads them to CpU
7l Some computer languages use golumn-major for ordering arrays in memory
8] Virtual memgry has both performance and security considerations

9f Iryqhes frequently access process pages, such that we don't need to load them from HD

10 Recent CPUs have TLBs with up to 1 Million entries

[1]-] Even high Ievel computer languages like Python can mal<e use of CPU instruction pipelining
12] lnstruction speculation can cause a lot of wasted cpu resources

[13] lnstruction speculation can be done at the compiler level or the processor level
1"4 Non-deterministic execution of instructions in parallel programs can slow-down programs
15 Non-deterministic execution can affect the cause erroneous results
16] Race conditions can happen even on single core processors
17 Race conditions can affect atomic operations

lE]_llygSryect conditions to be met very fast, then busy waiting can be useful
L9 ln [rusy-waiting a process waits inside the CPU waiting queue until the OS signals it
?o ln parallel programs, Efficiency is the ratio of serial execution time to parallel execution time
71 pl!ryld-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 optimizing compiler can harm a multi-threaded program
Z4 Mutexes can be used to enforce rank-based ordering
75 successful 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
?.8 Using read-write locks, multiple threads can write to a linked list simultaneouslv
29 Open-MP is a superset of pthreads
30 Qlen:VlP needs compiler support that is much stricter than pthreads
31 CUDA is an open-standard for GPU programming
32 Since CUDA is pure SIMD, synchronization is not needed
33 Read-write locks can be impl,emented using 3 condition variables
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341 RqAd:ryrite locks can be implemented rii,
l5J, Utine Op.o-fvl P,.rl,r *a .e

Choose the,:right' answer'

36

The goal of the following code is i '

I'or (i = l; i < corhm-sz: i++) { l

f'1 P1*.Recv( resul t r r.]-cr.r1t--sz , res:rit_lype , i,l pl*Al*y.*S0fi RCf ,
resull*tag, comrrl, Hpl_STATUS_lGNORt );

@ Receive a message from atl M

@ Receive a message from att,MF,tffi,
@ R.ieiyq a in.siig. frorn utt Mpt pio..ii
@Receiveamessagefroma[[MPlprocessesin;a

37

int my*r'ank', comm+sz ;

t4PI*lnit(NULL, NUTLL,);

l"1P I*Comm-si ze ( I"1p I*C0tlM
i.lP I *C 0mm_rd n k ( Mp i__COgu

i-\rinLf ("Proc frd"of ff,d

my-rank, corlltn*sz

MPI_F'i nalizeO:

*ll0RLD, &conrm*sz );
-..tJ0kLIl , &my. r^unk );

I

) 0uesr rttr !o11 0 have a toothpick?\tr,,
\.)t

6)\c/
Proc 0 of 2,> Does anyone have a toothpick ?
Proc 1 of 2 > Does anyone have a toothpick ?

@
Proc l- of 2 > Does anyone Proc 0 of 2 > have a tooDoes anyorrethpick ?
have a toothpick ?

@ att of the above.

@ None of the above.

-

3B lf we run the same previous code using 2 processes on a single core node, the output can be:
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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 aboye.

39

After the fottowing code, sum[O] woutd contain

double local-x[N], surn[N]; 
:

flPI*Reduce(local*X r sufl , l,l , I'lPI.-00UBLE , l,lPI_SUl4, 0,
}4PI_C0l,ll'1*lrl0RLD):

@ tfre su m of Loca L-x [0] +toca L-x [1] +...+l.oca t-x [N]

@ The sum of Locat-x[0] on every node in MPI-COMM-WORLD

@ lhe Sum of @ and @

@ rrre Sum of @ and @ muttiptied by N,

40

Assume that dest-process is 0

I - r; L - 4

MP l_lledu ce t &a ,

The value of b on process 0 wil.t be

@a

@s
@ witt vary across runs

@ tfre code wil.l. crash

41 After running code in question 40, the vatue of d on process O'wiLL be

@+

@s
@ witt vary across runs

@ tfre code witl. crash

42 1 on process
2... then vatue of d on process O_wil.L be

(Ea

1.'i
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@s
O Witt vary across runs

(D The code wil.[ crash

43 lf we repl.ace MPI-reduce in question 40 with MP|-Altreduce, the vatue of d on process 0 witl. be

@a

@s
@rz
@ The code will crash

44

The purpose of foltowing function: '

double iocal*a[] /* out */,
int local-n /* in */,
int n /x irt */,

int my*rank /x itt */,
l"lPl*Cornm comm /x in x/) {

rlouble* a = NULL;
int il

l

a = nla lt oc (n*sizeof ( double ));
printf("EnLer Lhe vector ts\ni', vec*name);

scanf ('glf n, &alil);
l'1PI*Scalter(a. loc0l-rr, MPI-00UBLE, local-a, local*n,

, $PI*D0UBL[, 0, cornnr)'; "'

I else {

l'1 PI-ScotIer(a, ]0cal_rr , MPI-00UBLE, locai_d, local-rri '--
t',lPI-00UBLE , 0, comrn )

I.. i :.

@ Read a vector frorn user, send it to al.l, other MPI processes

@ Read a vector from user, send it using cyctic partitioning to atl. other MPI processes

@ Read a vector from user, send it using b[ock partitioning to al,[ other MPI processes

45 ln question 44, the relation between n and tocal.-n

a

.W*-,,i

.,."r
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@ n < [oca[-n and locat-n o/o n == 0

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

@ n > tocat-n and n 7o [oca[-n == 0

@ n == locat-n

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

@ n in process 0 and l"ocat-n in atl other processes

@ n !n att processes

@ n in process 0 and [oca[-n in al.t other processes

@ n in process 0 and 0 in aLl, other processes

47

ln the foltowing MPI imp[ementation of matrix-vector muttiptication, the inputto the function witl be

voicl Mat vect,,:mult(
double :. I ocal*A [] /* in.

doutrle )oca l-x [ ] /* in- douhle t ocar*y ij /* out
int local-.-sr /* itt

int local-*n /* in
ilPl;Commlcomnr /r* in

doublex x;
': int: local-i,, i;i

int local_ok.= l;

*/,
*/,'*/ 

,

*/ ,

*/ ,

*/,
*/\

x 3 na11oc(n*sizeof (double)); i't:'

MPI-Al i ga Lher( 1ocal*x , locu1*n , MPI-DOUBL[. ,

local-y[]ocal--il - 0.0;
for(j=0;j<n;j++) .

locairyI IocoI--i | *= Ioca"l*AItocaI**! *n+j]+xI j ];
II ; ',':r,
free(x);

I /* Mttt_vect_rnult */

..:lle



Assiut University
Faculty of Science
Parallel Programming

Second term exam 2021-2022

F
i:"

.*

\
'i\

48 !tt ggg$ion 47 , and after the catl. to MPI_Atl.gather finiihes, we have:

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

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

49

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

for (i = 0; i < lg00; l++)
l,lPI-Senr.l(&xI i ], 1, t4pr_D0UBLE, l, 0, comm);

for (i = 0; i < 1000; i++)
llPj*Recv(&x[il'l'},lPI*D0UsLt,0'0,C0'nill'&staLUs)l

And the second one is

I1PI Senri (x, 1000, MPI.-,00UBLE, 1,0, cornrn);; , , 
:

else /* my_rank == I */
l'1PI-Recv(xr 1.000,: i4pl D0UBLE, 0, 0, comm, &sf at:us )'; , -, ,

@ Sometimes the first method is faster and sometimes the second

@ The first lrgthod is always faster

@ fne second method is atways faster

@ The second is faster if Rro..rr"
50 ln question 49, the difference in the data transfer speed

@ One method is up to 100 times faster

@ One method is up to 10 times faster

@ ls stochastic and varies greatty from batch to batch

@ Mostly negLigibl.e.


