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Choose the correct answer (30 marks : 2 marks for each point )
1. What would be the output of the following code (in editor window)?
a=[102] ; b=[307] s c=a.*b
a) 17 b) 30 14 1403 - " d)error
2. What is the output of the following code?
for n=1:5 '
total=0; total=total+n;
end
disp(total)
a) No output will be b)a=15 c)a=5 - d)a=0
shown : .
3. In the flowchart, a parallelogram circle O is used to represent a ..........
a) Start/Stop - b) connector ¢) Process d) Loop
4.A shape that can represent two different conditions in flowchartisa ............
a) Rectangle » b) Diamond ¢) Circle d) Parallelogram
5. If..i.then....elseif........... else ..o endif
a) one condition b) two conditions ¢) three conditions d) four conditions

6. What is the output of the code:
o o ‘ syms x
f=1/x;
limit(f,x,0,'left") 7 %y
a) error b) 0 ¢)Inf d) -Inf

' : 1 3 4\
7. What is the value of c=sum(A(:,2)),if A = ( 5 5 7)
, -1 3 6 -
a)yc=11 b)c=8 ¢)c=18 (dyc=17
8. We can set a condition A or B by the command If (A....l}) then o

a) or ) T b) else : o)\ d)l : |

9. We use command --—---—- in repetitive sentences with condition _
a) for b) if ¢)while . (d) elseif

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

a) x.noteq.y b)x~=y ¢) x not=y (d)x+#y
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11. Which command is used to éalculate the determinant of matrix A?

a) |A| b) int(A) od ¢)det(A): . (d) d.eterminankt‘(A)‘
12.We ¢an view the folders from the coooeeses e i}

a) Command Window b) Cﬁﬁent Directory | é)igbblhhiandﬂistory‘. “ ;i) Wdirkspa‘lsc‘eta'b A
13.If you need to use a saved array, you can find it‘in the ............ |

a) Command Window b) Current Directory ¢) Command History d) Workspace

14. The flowchart (X) is a .....c..... Flowchart. - }

a) sequential b) selecting )  ¢) Loop d) Repetition

15. The flowchart (X) has the output .......... . |

a) 42 b) 2.5 c) 42.25 d)4

The flowchart (X):

_ PrintN/2

Choose T the correct sentence or F for the wrong one (20 marks : 2 marks for each point )

True or False .
16. To find a matrix B that satisfies AB = I, we use the command B=inv(A) in MATAB.

17. The shapes in the flowchart (X) are all correct.
18. The command solve is used to find the solution for the differential equation.

19. Drawing functions in MATLAB is by using draw command.
20. To add comment, we must add % before.
21. We can calculate the summation of an array by using the command plus.

22. We can show the sequence of steps in an algorithm in a structural diagram called 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.>>1:2:10 is used to print the even numbers between 1 and 10.

2/2 _ Dr. Moataz Elkhateeb
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Answer the following questions
Choose the correct answer

1. The format is usually used to store data.
a) BCD b) Decimal
c¢) Hexadecimal d) Octal
Answer:
2. The 8-bit encoding format used to store data in a computer is
a) ASCli b) EBCDIC
c) ANCI d) USCII
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?
a) RAM b) Hard-disk
c) Floppy disk d) Cd disk
Answer:
5. The ALU makes use of to store the intermediate results.
a) Accumulators b) Registers
c) Heap d) Stack
Answer: -
6. __are numbers and encoded characters, generally used as operands.
a) Input b) Data
c¢) Information d) Stored Values
Answer:
7. bus structure is usually used to connect I/O devices.
a) Single bus b) Multiple bus
c) Star bus d) Rambus
Answer:
8. The I/O interface required to connect the 1/0 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 memory 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
¢) Memory cycle time d) Instruction delay

Answer:




11. The decoded instruction is stored in

a) IR b) PC
c) Registers d) MDR
Answer:

12. The instruction -> Add LOCA, RO does

a) Adds the value of LOCA to R0 and stores in the temp register

b) Adds the value of RO to the address of LOCA

¢) Adds the values of both LOCA and R0 and stores it in RO

d) Adds the value of LOCA with a value in accumulator and stores it in R0
Answer:

13. Which registers can interact with the secondary storage?

a) MAR b) PC

c) IR d) RO

Answer:

14. During the execution of a program which gets initialized first?

a) MDR b) IR

c)PC d) MAR

Answer:

15. Which of the register/s of the processor is/are connected to Memory Bus?
a) PC b) MAR

c) IR d) Both PC and MAR

Answer:

16. ISP stands for

a) Instruction Set Processor b) Information Standard Processing

c) Interchange Standard Protocol d) Interrupt Service Procedure
Answer:

17. The internal components of the processor are connected by

a) Processor intra-connectivity circuitry b) Processor bus

c¢) Memory bus d) Rambus

Answer:

18. is used to choose between incrementing the PC or
performing ALU operations. '

a) Conditional codes b) Multiplexer
c) Control unit d) None of the mentioned
Answer:

19. The registers, ALU and the interconnection between them are
collectively called as

a) process route b) information trail

c¢) information path d) data path

Answer:

20. is used to store data in registers.

a) D flip flop b) JK flip flop

¢) RS flip flop d) None of the mentioned
Answer:

21. The main virtue for using single Bus structure is
a) Fast data transfers

b) Cost effective connectivity and speed

c) Cost effective connectivity and ease of attaching peripheral devices
d) None of the mentioned

Answer:

22. are used to overcome the difference in data transfer speeds
of various devices.




a) Speed enhancing circuitory b) Bridge circuits

c) Multiple Buses d) Buffer registers
Answer:

23. To extend the connectivity of the processor bus we use
a) PCl bus b) SCSI bus

c) Controllers d) Multiple bus
Answer:

24. 1BM developed a bus standard for their line of computers ‘PC AT’
called

a) IB bus b) M-bus

c) ISA d) None of the mentioned
Answer:

25. The bus used to connect the monitor to the CPU is

a) PCl bus b) SCSI bus

c) Memory bus d) Rambus

Answer:

26. ANSI stands for

a) American National Standards Institute
b) American National Standard Interface
c¢) American Network Standard Interfacing
d) American Network Security Interrupt

Answer:

27. register Connected to the Processor bus is a single-way
transfer capable.

a) PC b) IR

c) Temp d)Z

Answer:

28. In multiple Bus organisation, the registers are collectively placed
and referred as

a) Set registers b) Register file
c) Register Block d) Map registers
Answer:

29. The main advantage of multiple bus organisation over a single bus is

a) Reduction in the number of cycles for execution
b) Increase in size of the registers

c) Better Connectivity

d) None of the mentioned

Answer:

30. The ISA standard Buses are used to connect

a) RAM and processor _ b) GPU and processor

c¢) Harddisk and Processor d) CD/DVD drives and Processor
Answer:

31. The duration between the read and the mfc signal is

a) Access time b) Latency

c) Delay d) Cycle time

Answer:

32. The minimum time delay between two successive memory read
operations is

a) Cycle time b) Latency

c) Delay d) None of the mentioned
Answer:



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

a) Memory access time b) Memory cycle time

c) Delay d) Latency

Answer:

34. VLSI stands for

a) Very Large Scale Integration b) Very Large Stand-alone Integration
c) Volatile Layer System Interface d) None of the mentioned
Answer:

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

a)128 X 8 b) 256 X 4
c)512X 2 d) 1024 X 1
Answer:

36. The RAMBUS requires specially designed memory chips similar to

a) SRAM b) SDRAM
c¢) DRAM d) DDRRAM
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
a) Caches b) DRAM’s

c) SRAM’s d) Registers
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) Level 1 cache b) Level 2 cache
c) Registers d) TLB

Answer:

(/0)

Accessing I/0 Devices

41. In memory-mapped I/O
a) The /O devices and the memory share the same address space

b) The I/O devices have a separate address space

c) The memory and /O devices have an associated address space

d) A part of the memory is specifically set aside for the /0 operation
Answer: )

42. The method of synchronising the processor with the 1/0 device in
which the device sends a signal when it is ready is?

a) Exceptions b) Signal handling
c) Interrupts d) DMA
Answer:

43. The method which offers higher speeds of I/O transfers is

¢




a) Interrupts b) Memory mapping

¢) Program-controiied i/0 d) DMA

Answer:

44. The interrupt-request line is a part of the

a) Data line b) Control line

c) Address line d) None of the mentioned
Answer:

45. The time between the receiver of an interrupt and its service is

a) Interrupt delay b) Interrupt latency

c) Cycle time d) Switching time

Answer:

46. A single Interrupt line can be used to service n different devices.
a) True b) False

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 regular intervals

Answer:

48. The code sent by the device in vectored interrupt is long.

a) upto 16 bits b) upto 32 bits
¢) upto 24 bits d) 4-8 bits
Answer:

49. We describe a protocol of input device communication below:

i) Each device has a distinct address.

if) 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 I/O register
iv) The data is picked up and the controller moves to the step a
Identify the form of communication best describes the /O mode
amongst the following.

a) Programmed mode of data transfer b) DMA

c) Interrupt mode d) Polling

Answer:

50. register is used for the purpose of controlling the
status of each interrupt request in parallel priority interrupt.

a) Mass b) Mark

c) Make d) Mask

Answer:

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

a) Half adders b) Full adders
c) Ripple adders d) Fast adders
Answer:

53. In full adders the sum circuit is implemented using
a) And & or gates b) NAND gate

(<]



c) XOR d) XNOR
Answer:

54. In a normal adder circuit, the delay obtained in a generation of the
output is

a)2n+2 b) 2n

c)n+2 d) None of the mentioned
Answer: _

55. The final addition sum of the numbers, 0110 & 0110 is

a) 1101 b) 1111

c) 1001 d) 1010

Answer:

Multiplication

56. The product of 1101 & 1011 is

a) 10001111 b) 10101010

c) 11110000 d) 11001100

Answer: .

57. The multiplier is stored in

a) PC Register b) Shift register

c) Cache d) None of the mentioned
Answer;

58. The multiplicand and the control signals are passed through to the
n-bit adder via

a) MuXx b) DEMUX

c) Encoder d) Decoder
Answer:

59. The product of -13 & 11 is

a) 1100110011 b) 1101110001
c) 1010101010 d) 1111111000
Answer:

60. The multiplier -6(11010) is recorded as

a) 0-1-2 b) 0-1+1-10

c) -2-10 d) None of the mentioned
Answer:

61. In intel’s 1A-32 architecture there is a separate 16 bit address space
for the I/O devices.

a) False b) True

Answer:

61. The advantage of I/O mapped devices to memory mapped is

a) The former offers faster transfer of data

b) The devices connected using I/O mapping have a bigger buffer space
c) The devices have to deal with 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 special signal along the BUS

Answer:

63. To overcome the lag in the operating speeds of the I/0 device and
the processor we use

"




a) BUffer spaces b) Status flags

¢) Interrupt signals d) Exceptions

Answer:

64. The method of accessing the /O devices by repeatedly checking the
status flags is

a) Program-controlled 1/0 b) Memory-mapped I/0
c¢) /0 mapped d) None of the mentioned
Answer:

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

a) Polling b) Inspection
¢) Reviewing d) Echoing
Answer:

66. The time between the receiver of an interrupt and its service is

a) Interrupt delay b) Interrupt latency

c) Cycle time d) Switching time
Answer:

67. Interrupts form an important part of systems.

a) Batch processing b) Multitasking

c¢) Real-time processing d) Multi-user

Answer: :

68. A single Interrupt line can be used to service n different devices.
a) True b) False

Answer:

69. type circuits are generally used for interrupt service lines.
i) open-collector

ii) open-drain

iii) XOR

iv) XNOR

a)i,ii : b) ii

c) ii, iii d) ii, iv

Answer:

70. The resistor which is attached to the service line is called
a) Push-down resistor b) Pull-up resistor

c) Break down resistor d) Line resistor

Answer: '

71. The product of -13 & 11 is

a) 1100110011 b) 1101110001

c) 1010101010 d) 1111111000
Answer:

72. The bits 1 & 1 are recorded as in bit-pair recording.
a) -1 b)0

c) +1 d) both -1 and 0

Answer:
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Question 1 Choose the correct answer (20 points)

1. In cryptography, what is cipher? |
a. algorithm for performing encryption and decryption
b. encrypted message

c. both algorithm for performing encryption and decryption and encrypted message
d. decrypted message

2. DES uses a key generator to generate sixteen ------------—-o- round keys
a. 32-bit
b. 48-bit
c. 54-bit
d. 64-bit

3. For the following RC4 algorithm, line vii is:
i. fori=0to 255
i 5[] =1
i, T[i] = key[i (mod N)]
iv. nexti
v. j=0
vi. fori=0to 255
Vil =—--
viii. swap(S[il, S[jl)
iX. nexti
X.i=j=0
Xi. i=(i+1)mod 256
3 4 | ——————
xiii. swap(S[i}, S[j1)
XiV, cmmee S e
xv. keystreamByte = S[t]
. J=( + S[i] + T[i]) mod 256
1= (1+ S[j] + T[j]) mod 256
. J=( + TIi]) mod 256
. J=(S[i] + T[i]) mod 256

[o TN o] o @

4. For the previous RC4 algorithm, line xii is:
. j=(S[i]) mod 256

. 3=+ S[j]) mod 256

. J = (i+ S[i]) mod 256

. J=( + S[i]) mod 256

o P

Qo




. For the previous RC4 algorithm, line xiv is

a. t=S[i] mod 256

b. t=(S[i] + S[j]) mod 256
c. t=(S[i] + T[j]) mod 256
d. t=(S[i+j]) mod 256

- What is the formula used for decrypting of data using affine cipher (a,b are constants
and x is the letter to be decrypted)

a. a’' (x-b)mod 26

b. (ax+b) mod 26

c. bl(x-a) mod 26

d. x’!(a-b) mod 26

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

. What is the rule for encryption in playfair cipher if the plaintext letters in a pair are
identical?
a. that pair is neglected

b. afiller letter is added in between the letters

¢. 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
. mmmmemmmeeee is an example of asymmetric cipher

a. A5/l

b. RSA

c. DES

d. RC4

. " CAESAR CIPHER" has been encrypted with Caesar cipher to "SQUIQH SYFXUH".
The key used was:

a. 12

b. 14
c. 13
d. 16

10. In A5/1 cipher, the majority function is computed by:

a. m = maj(X10, Y10, Z8)
b. m = maj(xs, ys, Z10)
C. m = maj(xs, Y10, Z10)
d. m =maj(xo, ys, zs)



Question 2 (10 points)

Let the private key be the superincreasing knapsack (2, 3, 7, 14, 30, 57, 120, 2/5 1)
,and m =41 and n =491.

Encrypt the message M = 150, and then decrypt it.




Question 3

Suppose that the plaintext "friday"
ciphertext PQCFKU. Find the key

(10 points)
is encrypted using a 2 x 2 Hill cipher to yield'the




What will be the ciphered text corresponding to plain text “san” if an affine cipher is%

Question 4

used with key values as a=5, b=10?

(5 points)

Question 5 (5 points)
The input to S-box 1 is 100011. What is the output?
4 4 13 1 2 15 1 8 3 W 6 @2 5 9 0 7
bS04 142 131 w6 1 9 5 3 0%
4 14 8 13 6 2 U 15 12 9 F 3w 5 @
b5 12 08 2 4 9 + 7 5 W3 M4 10 0 6 3
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30. The opposite of "active" is formed by
adding the prefix .......cccoviiireenens

a) in

k) im

o il

d)un

31. The opposite of “responsible” is formed
by adding the prefix .......ccceeenens

a}in

b) im

¢} ir

dlun

32. The word “Inescapable” has
............................. morpheme.

33. Both sides in the conflict have agreed
............. the terms of the peace treaty.

34. We can make use of distance learning in
all fields including the different branches of
science. As used in the sentence, the word
‘branches’ is best translated to .....ccoecnnenenns
&) gai

b} ol

c) sedt

35. The government sets up industrial
projects to increase our local production. As
used in the sentence, the word ‘local
production’ is best translated to

a) o= gl
36. I felt silly for not understanding the plot
of the novel, butI............ better after talking

to some other students in the class about it.
a) feel

b felt
cj feeling

37. I went to the station, store, and ......
a) to the cinema

b} to cinema

¢) cinema

38. He worked quickly and .......ccccuueennen
a) in an efficient way

b} efficient

c) efficiently

39. She didn’t feel well after her car
accident. The word ‘well’, as used in the
sentence, MeEANS.........coeeeens

a} in good health

bj completely

¢} fount

40. He dove into the cold water. The word
‘dove’, as used in the sentence,

a) pigeon
b) kind
¢) past of dive

41. She had a terrible row with her
husband. The word ‘row’, as used in the
sentence, MeanS...oeueeeesacesee

a) Line

b} queue

c) dispute

42. Distance learning makes use of
educational experts in the various branches
of knowledge all over the world. As used in
the sentence, ‘distance learning’ can be
translated to..............

a) a0 pdaill

b} i palaslt

€} gaded 2t

43. Vast areas of the desert have recently
been reclaimed. As used in the sentence,
‘reclaimed’ can be transiated o..............
a) yaadl

b) (¥ i

iI- Read the following passages, then answer the questions below:

The first English attempts to colenize North America were controlled by individuals rather than
companies. Sir Humphrey Gilbert was the first Englishman to send colonists to #ke New World.
His initial expedition, which sailed in 1578 with a patent granted by Queen Elizabeth was defeated
by the Spanish. A second attempt ended in disaster in 1583, when Gilbert and his ship were lost
in a storm. in the following year, Gilbert's half-brother, Sir Water Raleigh, having obtzained a
renewal of the patent, sponsored an expedition that explored the coast of the region that he named
"Virginia." Under Raleigh's direction efforts were then made to establish a colony on Roanoke
Island in 1585 and 1587. The survivors of the first settlement on Roanoke returned to England
in 1586, but the second group of colonists disappeared without leaving a trace. The failure of the
Gilbert;and Raleigh ventures made it clear that the tasks they had undertaken were too big for
any one cclonizer. Within a short time, the trading company had supplanted the individual

promoter of colonization.

44. Which of the following wounid be the
most appropriate title for the passage?

{A) The Regulation of Trading Companies

(B) British - Spanish Rivalry ii; the New

World

(C) Early Attempts at Colcnizing North

America

{D) Royal Patents Issued in the 16th Century

45. The passage states which of the
foliowing about the first Englisk people
to be involved in establizshing colonies
in North America?

{A) They were requested to do so by Queen

Elizabeth.

{B) They were members of large trading
comparies.

{C} They were immediately successful.

(D) They were acing on their own.

46. According to the passage, which of
the following statements about Sir
Humphrey Gilbert is true?

{A} He never settied in North America.

{B) His trading company was given a patent

by the queen.

(C) He fought the Spanish twice.

{D) He died in 1587.

47. When did Sir Walter Raleigh's initial
expedition set out for North America?

(A} 1577 {B) 1579

{C) 158 {D) 1584

48. Which of the following can be inferred
from the passage about members of the
first Roanoke settlement?

(A) They explered the entire coastal region.

{8) Som:e did not

survive.

(C) They named the arca "Virginia®.

{Dj Most were not experienced sailors.

49, According to the passage, the first
English settlement on Roancke Island

was establisked in....... 2
(A) 1578 (B) 1583
(C) 1585 (D) 1587

50. According to the passage, which of;
the following statements about the
second settlement on Roanocke Island is
true?

(A) Its settlers all gave up and returned to

England.

{B) It lasted for several years.

(C) The fate of its inhabitants is unknown.

{D} It was conquered by the Spanish.

Best Wishes

Dr. Marwa M. Abdelmotaleb
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Assiut University

Faculty of Science

Parallel Programming

Second term exam 2021-2022

Answer the following questions |

Mark as True or False

1] von Neumann bottleneck is concerned with the relative speed between cache and main Memory

2] Cache memory is not a part of the standard von Neumann architecture

3] Usually, L2 cache is faster than L1

6] Accessing C arrays row-by-row is faster as this is how the C compiler loads them to CPU

/] Some computer languages use column-major for ordering arrays in memory .

[
[
[
[4] We can use L1 cache to cache important CPU registers
[
[
[
[

8] Virtual memory has both performance and security considerations

]
]
]
]
5] Accessing C arrays row-by-row is faster as this makes it easy to read them from memory
]
]
]
]

[9] TLB caches 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

[11] Even high level computer languages like Python can make use of CPU instruction pipelining
12] Instruction speculation can cause a lot of wasted CPU resources

13] Instruction speculation can be done at the compiler level or the processor level

[
|
[14] 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

[

[

[18] If we expect conditions to be met very fast, then busy waiting can be useful

[19] In busy-waiting a process waits inside the CPU waiting queue until the OS signals it

[20] In 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

2] When launching threads using pthreads, all threads must run the same code

23] An optimizing compiler can harm a multi-threaded program

24] Mutexes can be used to enforce rank-based ordering

25] Successful implementations of mutexes must rely on hardware support

26] Semaphores are not a part of the pthreads library

8] Using read-write locks, multiple threads can 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

32] Since CUDA is pure SIMD, synchronization is not needed

(21]
[22]
[23]
[24]
[25]
[26]
[27] Semaphores were first defined by the computer scientist Bill Gates in 1965
[28]
[29]
(30]
[31]
[32]
[33]

33] Read-write locks can be implemented using 3 condition variables
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[34] Read-write locks can be implemented using an array of mutexes, one for each reader

. |[35] Using Open -MP tasks we can emulate any pthreads program

Choose the right answer

The goal of the following code is

for- (i = 1; i < comm_sz: i++) { »

36 MPI_Recv(result, result_sz, result _type, MPI_ANY_SOURCE,
result_tag, comm, MPI_STATUS_IGNORE):

Proce;s _result(result);

}

® Receive a rhessage from all MPI processes in order of their rank.

® Receive a message from all'MPI processes in any order..

© Receive a message from all MP} processes in order in whichmessage was send. -

© Receive a message from all MPI processes in order in which message arrived.

int my_rank’, comm ~S2;

MPI_Init(NULL, NULL);
MPIhCommmsjze(MPI COMM_WORLD , &comm_sz);
37 | MPI_Comm_rank (MPI_COMM. WORLD, &my_rank);

printf("Proc %d. of %d > Does, anyone have a toothpick?\n",
my_rank, comm_sz); !

MPI_Finaiize();

Which of the fo[lowing is a possible output for this code if we run 2 processes on a dual core node:

®

Proc 0 of 2> Does anyone have a toothpick ?
Proc 1 of 2 > Does anyone have a toothpick ?

Proc1of2> Does anyone Proc O of 2 > have a tooDoes anyonethpick ?
have a toothpick ? :

© All of the above.

© None of the above.

38 [If we run the same previous code using 2 processes on a single core node, the output can be;

St
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®

-|Proc 0 of 2 > Does anyone have a toothpick ?

Proc 1 of 2 > Does anyone have a toothpick ?

® e .
Proc 1 of 2 > Does anyone have a toothpick ?
Proc 0 of 2 > Does anyone have a toothpick ?

© ALl of the above.

'|©@ None of the above.

139

After the following code, sum[0] would contain
double local_x[N], sum[N];

MPI_Reduce(local_x, sum, N, MPI_DOUBLE, MPI_SUM, 0,
~ MPI_COMM_WORLD);

The sum of local_x[0]+local_x[1]+...+local_x[N]

The sum of local_x[0] on every node in MPI_COMM_WORLD

© The Sum of ® and

© The Sum of @ and ® multiplied by N.

- |40

Assume that dest_process is O

a=1;c
MPI_Reduce(ga, &b, ...)
MPI_Reduce(&c, &d, ...)

a = 1;
1 | MPI_Reduce(&a, &b, ...) | MPI_Reduce(&c, &d, ...)
2 | MPI_Reduce(&c, &d, ...) 'Mm _Reduce(&a, &b, ...)

!
|
|
|
|

The value of b on process 0 wnll be

® 4

®5

© Will vary across runs

® The code will crash.

41

After running code in question 40, the value of d on process 0 will be

® 4

® 5

© Will vary across runs

© The code will crash

42

If. we run code on question 40, but with dest_process = 0 on process 1and dest*process = 1 on process

2... then value of d on process 0 will be

® 4
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\v5'

© Will vary across runs

© The code will crash

43

If we replace MPI reduce in question 40 with MPI_Allreduce, the value of d on process 0 will be

@4

®5

©-12

© The code will crash

|44

The purpose of foll\oWing function:

void Read_vector(

double local_al[] /x out x/,
int local_n /% in %/,
int n /% in %/,
char vec_namel[] /% in %/,
_int : my_rank /% in %/,
MPI_Comm = comm /x in %/) |

doublex a = NULL;
int i

if (my_rank == 0) {

a = malloc(nksizeof (double));
‘printf("Enter the wvector %s\nf, vee_name );

for (i = 0; 1 < n; i++) ag

scanf("81f", &a[i]);
MPI_Scatter(a, tocal_n, MPI_DOUBLE, tocal_.a, localon,
MPI_DOUBLE, 0O, comm); : i

free(a);

] else { :
MPI_Scatter(a, local_n, MPI_DOUBLE, Tlocal_a, local_n,
MPI_DOUBLE, 0O, comm); :

! AL

} /% Read_vector =%/

|® Read a vector from user, send it to all other MPI processes

®) Read a vector from user, send it using cyclrc partitioning to all other MPI processes

© Read a vector from user, send it using block partitioning to all other MPI processes ‘

45

© Read a vector from user, send:it using cyclic partntlonlng to all other MPI processes except process 0

In question 44, the relation between n and local_n
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@ n < local_nand local_.n % n==0

n <.local_n and localLn % n>0

© n>local_nand n % local_n==0

©® n == local_n

46

In question 44, the size of the array a is:

® n in process 0 and local_nin all other processes

{®ninall processes

©nin process 0 and local_n in all other processes

© nin process 0 and 0 in all other processes

47

In the following MPI |mplementat|on of matrix-vector multlpllcatlon the input to the functlon will be

void Matmvect__'mutt(

double - Tocal_A[] /% in %/,
double  Yocal_x|[] /% in x/,

" double local_y[] /x out %/,
int local _m /% in %/,
int n /% in %/,
int Jocal _n [ in - %/,
MPI_Comm comm TR Byl ) -

doublex x;
int:ilecal 1,33
int’ beedYookio= ol

x = malloc(nxsizeof (double)); i
MPI_Altgather(local_x, local_n, MPI_DOUBLE,
x, local_n, MPI_DOUBLE. comm);

for (local_i = O; local_i < local_m; 1ocat 1++) {
local_y[local_i] = 0.0;
for (J < ); J < n; o j++)
ltocal_y[local_i] += }oc61wA[?oca1w1*n+i]*x[j];
} i
free(x)
| /% A4az vecr;nul! x/

® lnput matrix partitioned by row, input vector partitioned by row, output vector partltloned by column

® Input matrix partitioned by row, input vector partitioned by row, output vector partltloned by row

O Input matrix partitioned by row, input vector partitioned by colum'\ output vector partmoned by row

© Input matrix partitioned by column, input vector partltloned by row, output vector partitioned by row
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In question 47, and after the call to MPI_Allgather finishes, we have:

@ Input matrix partitioned, input vector pértitioned, output vector partitioned

Input matrix collected, input vector partitioned, output vector partitioned

|© Input matrix partitioned, input vector collected, output vector partitioned -

© Input matrix partitioned input vector partitioned, output vector collected

149

Assume two ways to send an array x with 1000 elements from process O to process 1, the first one is
il . (my_rank == 0) ‘
for (i = 0; 1 < 1000; 1++) ,
MPI_Send(&x[i], 1, MPI_DOUBLE, 1, 0, comm);
else /x my_rank == 1 x/
for (i = 0; 1 < 1000; i++) 7
MPI_Recv(&x[i], 1, MPI_DOUBLE, 0O, O, comm, &status);
And the second one is '
if (my_rank == 0) ;
MPI_Send(x, 1000, MPI_DOUBLE, I, O, comm);
else  /x my_rank == 1 %/ '
MPI_Recv(x,; 1000, MPI _DouBLE, 0, O, comm,; &status);

@ Sometimes the ﬁrst method is faster and sometimes the second

® The first method is always faster

© The second method is always faster -

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

50

In 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

© Is stochastic and varies greatly from batch to batch

© Mostly negligible.




