MBTI

TEAM - 3

+ 201511246 ZAHAY
- 201711395 2t &
- 201511284 0| =Yl
201511290 &M




MBTI 274

1.

2|3

W&

2.

4
ol

8ar

10d

=
qu

oJ

jif ]

=
<

el

__o_l

100



MBTI 271

Micro Benchmark Testing Interface.
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Abstraction

Kernel & POSIX Library
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HEr 5t

® GCC:gcc (Ubuntu 9.3.0-10ubuntu2) 9.3.0

® Python3 : Python Interpreter : Python 3.8.2

® OS : Ubuntu 20.04 LTS
® Kernel: 5.4.0-45-generic

® CPU: AMD Ryzen Thread Ripper 2950X, Cores/Threads: 16-Cores, 16-Threads
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pthread mutex lock OtE 15 & semaphore OIE 1§ &




-4 - Main

elect a testing type

* Selected Mode: Signal Test Attribute
Select topology

p. Number of cores: 3
. Number of processes or processes' pairs: 16
e 1: Pina-ponc . Number of pattern iterations: 1608886
Lock ’ ,J pong . Number of tests: 4
exit 8. exit . Variations of graphs: 2
. Gaps: 1

type: | Topology: I Confirm? (v/N/@: exit): |}

Signal

1. HIAE AAHIZEHY 2. Topology A& 3. Test &4 A
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4, 22 ZAnp CSV I 22t 5. &7 Z3} PNG ot 4%

W 202097203033.png

* CSV File is saved (file name: 202897283033 .csv)
Save as png file? (v/N): YJj

index,time
1,566.6U4965025
2,978.1622639999999
3,938.55632275
4,1168.1521115
5,1483.7556U25
6,1675.72728275
7,2074. 4664135600003
8,2322.576235
9,2621.988U4785

16, 2964.99165856000002
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31 - Signal

1. sig_test_init

rol

- of|E topologyl| 27| et= AallotC}.
- HAEZ Qs ZZ2MAS MY T 07| HENZ HBHA|ZICY,

2.5ig_test_exec
- A E T2 MA VR4 =0T}

- AEE T2 M|AO| SIGCONTE HE0H SA|0] Aetistct,




Save start time

kill (B, SIGUSRT)
Wait for pong

=31 - Signal (Ping-Pong)

Handler
is called

— A

F 3

T

Handler
is called

Save end time
Calculate time

kill (A, SIGUSR1)
Wait for ping

- A2} B AtO|Of|A] ping-pong=
F8= nHO0(Ct,

(1->2: ping / 3->4: pong)
2t Handlere signalO| +41€ 2
ATl ProcessOi signal& &AIGtC

clottt,
000

- A7t pattern_iteration £ Bt2

signal2 A4S 42 BE S=oH.

- AV Z22A17HE st &
Ak 2{0|S AlLFStCt.
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-9 - |IPC (Ping-Pong)

start. PHE2S S5 AT T2 AA Tj402
(" ma_pingpong0 start N ABHBICH B4 ¥ Rl= ma_ping, B4 # R
~ = mg_pongZ 2N A S M GHCH
1 Z 1. mg_pong?| HA|Z| F2 OA|R|E EHLCE

A
. mg_pong?| HA|Z| 7Ll Bi|A|R|E Er=Ct.
. ma_ping?| HIA|X| A2 HIA|R[E &

2
mq_ping () mq_pong() 3 LH
4. ma_ping2| HA|Z] 72| HA|R]|S &=Lt
5
o
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1
= Bretotrt,
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Bous 2SH2=2 grekoltt,
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-9 - pthread_Mutex(global_variable)

X (n)

| Test start

StLtEQ| Critical SectionOf|A StLES| A2 =0t
ol S H2 &0 ULt

A
>
Il

Mutex_lock e 0]2{ Thread £0 38 HLE Critical SectionOf| A

Mutex_unlock

«  MBTIO|M glob
AtO<] APJ% ééaﬁf.

A
VY]
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olad e jterationZ} threadQ| JH12E fork()E &=
MefEg BHED

cpu_set t cpuset;
int num_cpus = *((int*)arg);
CPU_ZERO(&cpuset);

CPU_SET(num_cpus, &cpuset);
pthread t current_thread = pthread self();
int result = pthread _setaffinity np(current_thread,

731 - Semaphore (SPSC)

5101 SPSC B0 O2:0{ AAIZEQ} A |2}

= | E=2
=

oply

2 AH|Z}7FOFO)

1

= 2H|Bth

sizeof(cpu_set_t), &cpuset);

09| 7~ & |25 2-Eol/| flot0] HLrAE AH|A} et 242 core affinity 2 ef+S

= 20©°
Aot
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o1 - Semaphore (Ping-Pong)

clock _gettime(CLOCK_MONOTONIC,&sem_begin);

printf("begin time : %ldns\n",sem begin.tv_nsec);

AMARZ} SHA2 ABHSEDE S A|Of A|REAHS 2 ABIC}H

T= 2ol T O=2 O«
for(int 1=0;i<sem_user_iter;i++)

{ sem wait(&sem_empty); FULL.EMPTY,M UTEX®
sem wait(&sem_mutex); A'”7|'7\| A'”D|'EO'|% M%ﬁfcﬂ
55‘"‘—9“‘:;26'“()3 o) sem_wait(), sem_post() &2
sem_post(&sem_mutex); L o 51
sem_post(&sem_full); %7:”%:'(2!( IEOME &7 H'|]1'|>O“ &Lotlt

H

AR B4 semaphore AR 22
clock gettime(CLOCK_MONOTONIC,&sem _end);

printf("end time : %ldns\n",sem_end.tv_nsec);

L E ALERRE AH[ZI9] iteration o= B2 AW & = A[HS ST
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Ping-Pong 42} (Signal)

- Increment process test
CPU: Intel Core i3-6100
Cores/Threads: 2-Cores, 4-Threads
OS: Ubuntu 20.04 x64

Pattern iterations: 100,000
Number of runs per processes: 10

Number of cores: 2-Cores, 4-Threads

_ Average run time
time (ms)

80000
70000
60000
50000
40000
30000

20000
8441.078485
10000 4101.261228
619.713256 724.816836 963.7275511915.798038
0
1 2 4 8 16 32

number of processes’ pairs

66886.634477

31700.798409

15944.243972

64 128 256
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Ping-Pong 42} (Signal)

- Increment core test

CPU: AMD Ryzen ThreadRipper 2950X
Cores/Threads: 16-Cores, 16-Threads
OS: Ubuntu 20.04 x64

Pattern iterations: 100,000

Number of runs per core: 10
Processes’ pairs:

6 (12 processes), 12 (24 processes)

- A TRAA KO H4S DD A

20| +5 S7HAIZIAE.

Time

7000

6000

5000

4000

3000

2000

1000

Average run time

5967

= A - ANDS
£7d 30| =55 A[ZHO| ZABHK|
of L OAO A
E L 25!%§EC)+T:'-51 o= = T Sllif.
3012
2977
2141
1672
1314 65
17 1035 g73  goo
1506
1116 951 764 690 755 791 656 o,
1 2 3 4 5 6 7 8 9 10

Number of cores

6 pairs

12 pairs

771 809

656 678

15

820

678
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Ping-Pong €2} (Signal)

- Core position test
CPU: AMD Ryzen ThreadRipper 2950X

Cores/Threads: 16-Cores, 16-Threads

=
1o
ol

- CPUS| 2z|Hel 1z
Overhead7} gfAlist 4= Q)

o
=
FIHH2 =2 des AL

ﬂJ

CORE 10
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Ping-Pong €2} (Signal)

- Core position test

CPU: AMD Ryzen ThreadRipper 2950X
Cores/Threads: 16-Cores, 16-Threads

OS: Ubuntu 20.04 x64

Pattern iterations: 100,000 é
Processes’ pairs: 1 (2 processes) )

1400.0

1200.0

1000.0

800.0

600.0

400.0

200.0

0.0

563.7

1,1
(Same Core)

Average run time

1177.4
988.1
437.3
1,2 1,7 1,13
(Diff core, Same ccx) (Diff core, Diff ccx) (Diff NUMA)
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Ping-Pong €1} (IPC Message Queue)

- Increment process test

time (ms)
CPU: AMD Ryzen ThreadRipper 2950X

40000.000000
Cores/Threads: 16-Cores, 16-Threads  so0.00000

30000.000000
OS: Ubuntu 20.04 x64 000000000
Pattern iterations: 100,000 0000000000

15000.000000
Number of runs per test: 10 10000.000000

5000.000000
Number of cores: 2-Cores, 2-Threads .

M A
g TZ012)
36370374417
18256.24 3426
4282.012234
359491578 361048343 596.570939 1040.710198 2048729984
1 2 4 8 16 2 64 128 256

number of processes’ pairs

21



Ping-Pong €1} (IPC Message Queue)

- Increment core test time (ms) Oj= 2 =20 £ X}0))

CPU: AMD Ryzen ThreadRipper 2950X #000.000000

3500.000000
Cores/Threads: 16-Cores, 16-Threads  3000.000000
2500.000000

OS: Ubuntu 20.04 x64

2000.000000

. . . 1500.000000
Pattern iterations: 100,000
1000.000000
, . . . A Qe . m
Processes’ pairs: 500.000000 B S ——
0.000000
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
6 (12 processes), 12 (24 processes)
-1 6%

number of cores
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SPSC 41} (Semaphore)

- Increment process test
time (ms) ¥ T2 02)

£0000.000000

CPU: AMD Ryzen ThreadRipper 2950X

51186.918446
Cores/Threads: 16-Cores, 16-Threads om0

OS: Ubuntu 20.04 x64 40000.000000

. . . 30000.000000 25167.439628
Pattern iterations: 100,000
20000.000000
Number of runs per test: 10 12236.248
10000000000 . 5971554670
Number Of cores. 2-Cores 2-Th reads 268.586019 339.733213 433.719660 744111146 1340374483 '
! 0000000 . * o - o
1 2 4 8 16 32 64 128 256 512

number of processes’ pairs
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SPSC 41} (Semaphore)

- Increment core test time (ms)
CPU: AMD Ryzen ThreadRipper 2950X CHE 2 =(2 O == X}0])

4500.000000

Cores/Threads: 16-Cores, 16-Threads  #oco.000000

3500.000000
OS: Ubuntu 20.04 x64 3000.000000 \
2500.000000 W
2000.000000

Pattern iterations: 100,000

1500.000000
1000.000000
Processes’ pairs: 500.000000 R o -
0.000000
6 (12 processes), 12 (24 processes) e S
e 174 &

number of cores

16
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pthread Mutex(global variable)

- Increment process test
CPU: Intel(R) Core(TM) i7 860
Cores/Threads: 4-Cores, 8-Threads
OS: Ubuntu 20.04 x64

Pattern iterations: 1,000,000

Number of cores: 4-Cores, 8-Threads

ms

0.025

0.02

0.015

0.01

0.005

0
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Thread

v 52

num

number of threads

N~
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o
N~

™ © o
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N O O
O O O O

<
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N~
(o)}

100

25



21 =4

- Increment process test

o« ID2MA 5 STH0| Mt AlZte PHH 22 LinearstH S7t8E & 4= UL

- Increment core test

A

- S48 20 =FHc AlZO] ZAoiA| g1 2sol= A

fujo

2 4 ot

rr

- Core position test

—_—

« T3] Signalol| T2 QHF|E7} Ofl T2 MAT| ASHE|= Core, CCX, NUMAO]| H2tA| A3 A|ZHO|
SerRIc

+ CPUS| RZot MRAIAT} 9IXI5 Coredl| WRHE A3 AIZH0] ZRARIE 22 U 4 AYCH




=/ = |-
« System Call, Scheduler, Data 1/0, =2|42l 320 2|$t Overhead

. LSSt AL System callO] £=3ME|= Kernel codeE £A48 0| 40|C},

« Message queue SPSC EE=22X| 72 FL6istC

:
. =T Q| EA DREZY AIAR 2 27} 2HFICH

]
. Pthread_mutex 7|8t Ping-Pong 213} £3&t
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