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Q1: Choose the correct answers (choose 15 points_ only): (30 Mark)
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1. The part which like a “brain” in the computer hardware is ......

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

2. If we edit this command in MatLab software: >> 16 /2/2*5,theoutputis .....
a) 20 b) 10 c) 16 d) 2

3. The decimal equivalent number of 5CA.Css is ......

a) 1482.75 b) 1440.61 c) 2240.57 d) 1242.75
4. The binary equivalent number of 8.510 s ......

a) 1000.1 b) 1001.1 c) 100.01 d) 1011.01

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

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

6. The shape |: is used in flowchart to carry out .......

a) arithmetic operations b) printing outputs  ¢) decisions d) repetitions

7. The equivalent decimal number of the binary number 10010.101; is .....

a) 18.625 b) 18.560 c) 19.625 d) 19.650
8 The addition result of 10.11; + 100.15 is ........

a) 111.01 b) 101.01 c) 10.10 d) 111.10

9. the product result of 101.1, x 1.01, IS veeee

a) 110.111 b) 101.010 c) 110.11 d) 100.111

10. The geometric shape in flowchart which be used to make selectionis .......

JCd 8L T 0D <>

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

a) Structured English b) Program  c) Pseudocode d) Flowchart
12. The primary storage devices is the .... memory.

a) compact disk b) internal c) permanently d) flash




13. To assign the first two elements from the second row of matrix Asxs to a variable
X, use the command ......

a) X=A(2,3) b) X = A(2,1:2) c) X =A(1:2,2) d) X =A(1:2,3)
14. To assign the third row of matrix Asa 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 Ass 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 Aaxs to a variable X, use the
command ......

a)X=A(l:end,2) b)X=A(l:end,2:end) c)X= A(l:end,1:2)  d)X=A(1:2,2:end)
17. The shape Ois used in flowchart to carry out .......

H a) printing outputs b) decisions  ¢) arithmetic operations d) repetitions

Q2: Which of the following is True (v') or False (x)? (10 Mark)
Saiay) Al b (38 all Jaall B il 2l

| We cannot make use the computer hardware components without using any

operating system. ( )
. 10110.110,+11.10,=110.1, ( )
lII. Itis possible to set up any programming language without presence any
operating system on my PC. ( )
IV. 110.1, + 1.5;0 = 1000 _ ( )
V. The main memory keeps the information after the electrical signai is off. ( )
Q3: write in the space the output of the following program (5 Mark)
Theprogram | The output -
LRI o LR
disp (2 * k)
end




Q4: Write a matlab program using if statement to compute the value of ¥ which
defined from the following rule:

x> +1;x<0
2x + 3;x -0 for a defined X

The program here: (5 Mark)




End of Exam, with my best wishes

Dr- Abdel-Rahiem Ahmed Hashem Mohammed

Lt adlh daa aua Hue
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Answer the following questions

Mark as True or False

1] von Neumann bottleneck is concerned with the relatwe 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
4] -We can use L1 cache to cacheimportant CPU registers
5] Accessing C arrays row-by-row is faster as this makes it easy to read them from memory
6] Accessing C arrays row-by-row is faster as this is how the C compilerloads them to CPU
7] Some computer languages use column-major for ordermg arrays in memory |
8] Virtual memory has both performance and security considerations
]

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 atthe compiler level or the processor level

14] Non-deterministic execution of instructions in parailel 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] Racecondmons 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

[22] 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

[27] Semaphores were first defined by the computer scientist Bill Gates in 1965

(28] 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 strrcter than pthreads

[31] CUDAis an open-standard for GPU programming

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

133] R

Read-write locks can be implemented using 3 condition variables




. Assiut University

Faculty of Science

Parallel Programming

Summer term exam 2021-2022 _

[34] Read -write locks can be |mplemented using an array of mutexes, one for each reader

[35] U

sing Open-MP tasks we can. emulate any pthreads program

Choose the right answer

36

The goal of the following code is

for (i = 1; i < comm_sz; i++) | ,
MPI_Recv(result, result_sz, result_type, MPI_ANY_SOURCE ,
result_.tag, comm, MPI_STATUS WIG ORE);

Process _result(result);

!

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

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

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

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

Which of the following is a pdssible output for this code if we run 2 proqesSes on a-dual core node:

int my_rank, comm_s2z;

MPI_Init(NULL, NULL);:
MPIWCOmm_Sﬁze(MP[_COMH_WORLD, &comm_sz);

371 MPI_Comm_rank(MPI_COMM_WORLD, &my_rank);
printf(“Proc %d of %d > Does anyone have é “toothpick?in",
my_rank, comm_sz); ‘
MPI_Finaltize ()
®
Proc 0 of 2 > Does anyone have a toothpick ?
Proc 1 of 2 > Does anyone have a toothpick ?
® . ' i :
|Proc 1 of 2 > Does anyone Proc O of 2 > have a tooDoes anyonethpick 7 -
have a toothpick 7 .
© All of the above.
|©® None of the above. p
38 |If we run the same previous code using 2 processes on a single coré\node, the output can be:
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®

Proc 0 of 2 > Does anyone have a toothpick ?

Proc 1 of 2 > Does anyone have a'toothpick 7

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.

391 .

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

i‘«lPIwRéduce(ioca?wi, sum, N, MPI_DOUBLE, MPI_SUM, O,
PI_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

Time ! Process. i Process1

2

O¢aj=l:r— 1c—lc=o

1 | MPI_Reduce(sa, &b, ...) | HPI_Reduce(bc, &d, ...} | MPI_Reduce(da, &b, ...)
l

2 | MP1_Reduce(&c, &d, ...) | MPI_Reduce(&a. &b, ...) | MPI_Reduce(dc, &d. ...)

The value of b on process 0 will 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 1 and dest_process = 1 on process

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

® 4
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5:
© Will vary across runs
© The code will crash
43 |If we replace MPI_reduce in question 40 with MPI_Allreduce, the value of don process 0 will be
@ 4
5
© 12
© The code will crash
The purpose of following function:
void Read_vector(
double Yocal_al] /x out */,
int local_n /% in %/,
int m /v in %/,
char vec_namel] /% in */
int my_rank /% “in o #/,
MP1_Comm ~ comm /% in x/) |
.doublex a = NUL.L g
int 1;
44 if (my_rank == 0) { 2
a = malloc (nxsizeof (double )
printf("Enter the vector %$s\n", vec_name )
for (i = 0, 1 < n; P 4+) "
scanf (" %17, &alil); :
MPI_Scatter(a, toca | _n,"MPI_DOUBLE, local_a, '}oca'l_,n ”
MPI_DOUBLE, 0, comm); : : :
free{a); ‘
| else | , ~ :
MPI_Scatter(a, local_n, MP1_DOUBLE, local_a, 'local_n,
‘MP1_DOUBLE , O, comm)s
}
} /x Read_vector */
(A Read a vector from user, send it to all other MPI processes
® Read a vector from user, send it using cyclic partitioning to all other MPI processes
© Read a vettor from user, send it using block partitioning to all other MP| processes
© Read a vector from user, send it using cyclic partitioning to all other MPI processes except process 0
45 |In question 44, the relation between n and local_n ; ‘
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® n < local_n and local_n % n ==

® n < local_n and local_n % n > 0

© n>local_n and n % local_n ==

© n == local_n

46

In qu'estion 44, the size of the array a is:

® n in process 0 and [oca{_n in all other processes

nin all 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 implementation of matrix-vector multiplication, the input to the function will be

void Mat_vect_mult(

double tocal _Al] /% in %/,
double local_x[] /% in =/,
double tocal_yl] /7% out =%/,
int : tocal _m /k in %/,
int n JHoin o %/,
int Tocal_n /% in %/,
MPI_Comm  comm /¥ in x/) |

doublex x;
int local_i, j;
int local_ok = 1:

X = ma}‘xoc(n#sizeof(double));
MPI_Allgather(local_x, ‘tocai_n, MPI_DOUBLE,
x, local_n, MPI_DOUBLE ; comm);

for (local_i = 0; local_i < Tocal_m; local_i++) |{

tocal_y[locali_i]l = 0.0;

for (j =.0;j <.ny j++) v

. tocal_y[locali] += local_A[local_i*kn+jl*x[j];
}
free(x):

bV 1\4(‘1‘.1_‘\)61:'1_1'111,(/[ */

@ Input matrix parfitioned by row, input vector parti‘tioned by row, output vector partitioned by column

® Input matrix partitioned by row, input vector partitioned by row, dutput vector partitionéd by row

© Input matrix partitioned by row, input vector partitioned by column, output vector partitioned by row

© Input matrix partitioned by cotumn, input vector partitioned 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 partitioned, 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

49

Assume two ways to send an array x with 1000 elements fromprocess O to process 1, the first one is
if (my_rank == 0)
for (i = 0; i < 1000; i++)
MPI_Send(&x[i]. 1, MPI_DOUBLE, 1, 0, comm);
else /% my_rank == 1 x/ . : '
for (i = 0; 1 < 1000; 1++)
MPI_Recv(&x|[i], 1, MPpI_poustt, 0, O, comm, &status);
And the second one is '
it (wmy_rank == 0)
MPI_Send(x, 1000, MPI_DOUBLE, 1, O, comm);
else /% my_rank == 1 =/ :
MPT_Recv(x, 1000, mMpr_pousBLE, O, 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. .




