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MBTI 274

1. MBTI 2k?

 Micro Benchmark Test Interface2| <X},

« A2E|= A|A"! Z2 Signal, Mutual Exclusion, Semaphore, IPC7} AL,

- POSIX 2}0|EE|2|& ZE&ot HE RS HAL S LHHE=E =45t7| /5t
i & | AL,

« Z[OiSE A|AE = & POSIX 210/ E8|2|9| @HH|EE SHotE oI RULT.

2. MBTIC| 7|&

a. I0{(Core) =0f I}E A|AH 22| d5 578

b. ZZMA(Process) 22 MY E(Thread) =0 2 A|AH Zo| M5 =H

c. EZEX|(Topology)d| & A|AE 20| 5 57

d. I & (Pattern)Q| Bt= =0 [HE A|AE Z0| H&5 F7

e. de 5 A0S CSV I A2 N& 3 PNG It gAle=2 & 4ot=
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—

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

Kernel Version: 5.4.0

GCC: gcc (Ubuntu 9.3.0-10ubuntu2) 9.3.0

Python3: Python Interpreter 3.8.2
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o Pthread Mutex (Lock) = 7t
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« Semaphore (Lock) 57 7K




— Python Script

Number of cores (Max cores: 16): 16
- X _ R Number of processes or processes’ pairs: 256
SElEEt a tEEtlﬂE t""pE ¥ Selected Mode: Jlgﬂal Number of pattern iterations: 10000
g Number of tests: 1@
SElE‘!:t tDleDE}' Variations of graphs (1: Per cores, 2: Per processes): 1

* Test Attribute

Signal
IPC

1: Plr‘lg—pﬂﬂg 8. Number of cores: 16
il

E . BX lt . Number of processes or processes’ pairs: 256
L':l "_k 2. Number of pattern iterations: 1@@ee
= 3. Number of tests: 18
. Variations of graphs: 1

exit Tgpglgg}r: I 5. Gaps: 1

Confirm? (Y¥/N/@: exit): ||
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(SVW File is san ( 2 SIG PPT COR.csv)
Save as png file :
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A - Topology (Ping-pong) Overview

Ping
o 2
Process / Thread Process "/ Thread
A B
] o
Pong
. Png | Pimg
1. AO|A BZ Ping= Send 3. BO|A| AZ Pong= Send

2. BO|A| Ping= Receive 4. AO|A Pong= Receive

12



o1 - Signal (Ping-pong)

. Pin .
kill(B, SIGUSR1) g Handler is called
[Send Ping] [Receive Ping]
A 4
Process A Process B
recv_pong() recv_ping()
O 3
Handler is called kill(A, SIGUSR1)
[Receive Pong] [Send Pong]
Pong
[Send Ping] [Send Pong]
1. Process AO| A Process BE 3. Process BO|A] Process A=
kill g 0|&83}0] SIGUSR1 Signal2 Send kill gs=Z& 0|&3}0f SIGUSR1 Signal2 Send
[Receive Ping] [Receive Pong]

2. Process BO|AM SIGUSR10]| CH3t Handler?t @& & 4. Process A0 A SIGUSR10{ CH3t Handler?t @ = !

13



-5 — Mutex (Ping-pong)

— |

Ping
PUT PULL

Thread A Critical Thread B

A 4

Section

A

PULL PUT
Pon

[Send Ping] [Send Pong]

1. Thread A7} Critical Section®| 3 8XtZ24t0 22 3. Thread B7} Critical Section®| 38X =220 S
=gt (442 Put &) 4%t (442 Put &)

[Receive Ping] [Receive Pong]
2. Wait St Thread BZt THO{L}A| Critical Section®| 4. Wait S}E Thread A7} HO{LtA] Critical Section@|
SFAEUZ Pullgh SFA=EUZ Pullgh

14




T - Semaphore (Ping-pong)

sem_post(&sem_full2)
[Send Ping]

Ping

Thread A

sem_producer()

A

A\ 4

Critical
Section

sem_wait(&sem_full1)
[Receive Pong]

[Send Ping]
1. Thread A7} Critical Section®| &S =220
J1o A K|S
HA = T oo

[Receive Ping]
2. Wait 8} Thread B7Z} 7O L}A
Critical Sectiond] ™.

HA

sem_wait(&sem_full2)
[Receive Ping]

A 4

Thread B

sem_consumer()

3. Threa
7t
=

o

(02l

sem_post(&sem_full1)
[Send Pondg]

[Send Pong]

7} Critical Section®| 38 XAIZ2Z0]

[Receive Pong]

4. Wait 3}E Thread A7} 7 O{L}A
Critical Section©0f & 2.

* sem_post()2f sem_wait() AHO|0] &7 HIHOf| OIO| & Zf2 @1 AH|SH= 10| JAEL|CE,

15



— |

-S4 — |PC (Ping-pong)

mqg_send(ping_mqueue)
[Send Ping]

Process A
ma_ping()

o
mq_receive(pong_mqueue)
[Receive Pong]

[Send Ping]

ng mq_receive(ping_mqueue)
[Receive Ping]
Ping e
mqueue 1
e Process B
POng mq_pong()

magueue
file

mqg_send(pong_mqueue)
[Send Pong]

Pong

[Send Pong]

1. Process AO|A ping mqueue fileO| mg_send()2 1. Process BO|A pong mqueue file®| mqg_send()Z

1Byte Data (Ping) Send

[Receive Ping]
2. Process BO|A{ ping mqueue file2| 1Byte Data
(Ping) € mq_receive()E Receive

1Byte Data (Pong) Send

[Receive Pong]
2. Process A0 Al pong mqueue file2| 1Byte Data
(Pong) € mq_receive()E Receive

16
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Select Mode
Select Topology

3.2.1.1
3.2.1.2.

1
2
3
4

System Test - Python

Case No. | Req No. m Test description Test Cases
2.1.1. MEHE BEo| Pz HFO| k=X
HEX|Of ZEXHSHA| = a2 & E Al
LRHAIXIE =4
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System Test — Python (Result)

1

Select a testing type

Signal
IPC
Lock
exit

type: 6
Terminate program

2 =t Typeof Lot MEX[=

Select a testing type Select a testing type
Signal . Signal

IPC . IPC

Lock . Lock

exit exit

type: 1 type: 2

* Selected Mode: Signal
Select topology

* Selected Mode: IPC
Select topology

1: Ping-pong 1: Ping-pong
8. exit 8. exit

Topology: I

Topology: I

Select a testing type

Signal
IPC
Lock
exit

type: 3

* Selected Mode: Lock
Select Lock mode

1: Semaphore
2: Mutex
B. exit

Lock: I




System Test — Python (Result)

2 Sselect a testing type

. Signal
. IPC

. Lock

. exit

type: 6
Not found mode [6]

Select a testing type

. Signal

. IPC

. Lock
p. exit

type: [




System Test — Python (Result)

* Selected Mode: Signal
Select topology

1: Ping-pong
8. exit

Topology: 1
Number of cores (Max cores:

Topology®i| sli2d

* Selected Mode: Signal
Zl Select topology

1: Ping-pong
8. exit

Topology: 2
Not found topology [2]

Select topology

1: Ping-pong
0. exit

TopologyOll SHESHA| Q= k2 Y 4% HAIX|E Z3 gL C}




System Test — Python (Result)

5 Topology: 1
Number of cores (Max cores: 8): 4
Number of processes or processes' palrs: 1060
Number of pattern iterations: 18
Number of tests: 2
Variations of graphs (1: Per cores, 2: Per processes): 1

* Test Attribute

Number of cores: 4

Number of processes or processes' palrs: 1666
Number of pattern iterations: 18

Number of tests: 2

Variations of graphs: 1

Gaps: 1

AEXZE 2ot Test 9 40| SHEA HEE/[=A] 22

A -




System Test — Python (Result)

6 Topology: 1
Number of cores (Max cores: 8): 18
[!] The number entered exceeds max cores 8
Number of cores (Max cores: 8): |j

7 Number of processes or processes' pairs: 0
[!] The number entered less equal than €. input: @
Number of processes or processes' pailrs: 257
[!] The number entered exceeds processes max count (max: 256 pairs, 512 processes/threads) input: 257
Number of processes or processes' pailrs: 256

AFEX7E ISl pairl| 2B1E o 40| Process/Thread2| |0 7i+& Z=1totH
wﬂﬂ/\IXI% E85= AS st E L.

Number of pattern iterations: 1888681
E3 [!] The number entered exceeds iteration max count (max: 1000000) input: 1000001
Number of pattern iterations: @

[!] The number entered less equal than 6. input: @
Number of pattern iterations: 10000800
Number of tests: 1

AHH| Testing2 CRAO = A/dE AHOAOM THLE=
CAHO{ 0| M| Z|CHE 4=k (un5|gned _int64)2] ¢f= HAE Ht=E slxgfo| Wz FHo5t%n
i S =t B2 LEHAIXIE £8ole A2 QIS SLICH



System Test

Python

T T . MR

9 3.2.14. Select Lock Mode
10

11 3.2.1.5. Execute Whole Tests
12

13 3.2.1.6. Execute Single Test
14

15 3.2.1.7. Make a CSV File

16 3.2.18. Print Graph

17

olgi Xl o

Me® 2 mEo| g2y

— 71—

oz HZAO| 5=

o E”Xloﬂ EMoHA| B S YEAl
FHAIXIE =285

F||'
Ral

Yere SB2R gt B2l HAS H s

20| 227 ¢i2 5l=X

d2 HAEO gk AlZ

Bl AE At 32 csv THUS SO MHo=
M|
—

1 ~ 2 I:HO| |_Ho| X—IA 7|-

1~2 el 2o F= ot

29l o] B4 3t
29| Lol B 2
2ol Lo F= 2
29l Lol B4 2

ol Lol 4 2t

Y7t OFEl 2%

23



System Test — Python (Result)

9 * Selected Mode: Lock
Select Lock mode

* Selected Mode: Lock
Select Lock mode

1: Semaphore
2: Mutex
8. exit

1: Semaphore
2: Mutex
8. exit

Lock: 2
Select topology

Lock: 1
Select topology

1: Ping-pong
8. exit

1: Ping-pong
8. exit

Topology: | Topology: [

Lock Z2E SO0M 1 ~ 29| =AE QY 3¢ X2 U5 B0 TYsts AS =HelstASL Tt




System Test — Python (Result)

10

* Selected Mode: Lock
Select Lock mode

1: Semaphore
2: Mutex
8. exit

Lock: 6
Not found lock [6]

Select Lock mode

1: Semaphore
2: Mutex
8. exit

Lock 2= S0M 1 ~2 0|2 ZAIS YHY 42 LEHAIXE =8ots AS oA L




System Test — Python (Result)

11

Topology: 1 mode: 3, topology: 1, NoP: 4, NoI: 10066] NoC:1

Number of cores (Max cores: 8): U Sstarting local process './mbti.out': pidjud313el

Number of processes or processes' pairs: 4 mode: 3, topology: 1, NoP: 4, NoI: 18866)] NoC:1

Number of pattern iterations: 10808 Starting local process './mbti.out': pidj431315

Number of tests: 2 mode: 3, topology: 1, NoP: 4, NoI: 10068} NoC:2

Variations of graphs (1: Per cores, 2: Per processes): 1 starting local process './mbti.out': pid)u431329

mode: 3, topology: 1, NoP: 4, Nol: 10668} NoC:2

* Test Attribute Starting local process './mbti.out': pidjud31343
Process './mbti.out' stopped with exit cpde © (pid u4313u43)

Number of cores: 4 mode: 3, topology: 1, NoP: 4, NoI: 18860)] NoC:3

Number of processes or processes' pairs: 4 Starting local process './mbti.out': pidj 431357

Number of pattern iterations: 10000 mode: 3, topology: 1, NoP: 4, NoI: 10008) NoC:3

. Number of tests: 2 Starting local process './mbti.out': pid] 431371

. Variations of graphs: 1 mode: 3, topology: 1, NoP: 4, NoI: 10068} NoC:4

Gaps: 1 Starting local process './mbti.out': pid) 431385

mode: 3, topology: 1, NoP: 4, NoI: 18668J NoC:4

Confirm? (Y/N/B: exit): Y Starting local process './mbti.out': pid| 431399

o HAEQ| R+ Core =5 T7HA|7|HAM HAE St N2 58 AC=2
NoC (Number of Cores) 7t S7IotHAM 2t A= HAEY AL = A2 20 SI_AS LT




System Test — Python (Result)

12 * Test Attribute

Number of cores: 4
Number of processes or processes' pairs: 18
Number of pattern iterations: 1686
Number of tests: 3
. Variations of graphs: 1
Gaps: 1

Confirm? (Y/N/@: exit): ¥

mode: 4, topology: 1, NoP: 18, NoI: 1688, NoC:1

Starting local process './mbti.out': pid 432184

Process './mbti.out' stopped with exit code 8 (pid u432184)
mode: 4, topology: 1, NoP: 18, NoI: 1888, NoC:1

Starting local process './mbti.out': pid 432196

Process './mbti.out' stopped with exit code & (pid 432196)
mode: 4, topology: 1, NoP: 18, NoI: 1688, NoC:1

Starting local process './mbti.out': pid 432288

Process './mbti.out' stopped with exit code & (pid u32288)
Receive Time: [©.833828, ©.829864, 0.827U55]




System Test — Python (Result)

13

Test Attribute

Number of cores: U

Number of processes or processes' pailrs: 16
Number of pattern iterations: 1666

Number of tests: 3

Variations of graphs: 1

Gaps: 1

mode: 4, topology: 1, NoP: 16, NoI: 1866, NoC:1

AMEXZE AEot EZEA| f, ZEMA e f, HAE 8= Sl gl
30 i 40| Sz E8E= AS S ASLICH




System Test — Python (Result)

14 mode: 4, topology: 1, NoP: 16, NoI: 1668, NoC:3
Starting local process './mbti.out': pid 432799
Process './mbti.out' stopped with exit code @ (pid u432799)
Recelve single time: 6.182965
StLte| d= HIAE = StLtel A2t gt2 #A &=,
StLES| AlZH 22 FEEL R ttetst= A8 E8 8 S50 =I5t A5 LTt
15

[#] Average Time: ©.821447
[#] Average Time: 8.855774

index,time

1Jo.021447

* CSY File is saved (file name: 28281141759.csv) 2 le . 855774
|8 .855

Save as png file? (Y/N): N




System Test — Python (Result)

16 * CSV File is saved (file name: 282811417623.csv)
Save as png file? (Y/N): Y

0.060 ] —® time
0.055 4
0.050 4
0.045 4

0.040 4

time (ms)

0.035 4

0.030 4

0.025 4

YE 28 /S Al AHEE 4ot AS 2QotASL T

30




System Test — Python (Result)

17

* CSVY File is saved (file name: 282011417128.csv)
Save as png file? (¥Y/N): N

~/Documents/Konkuk-Grad/Microbench/mbti

= | 2820811417128 .csv

-Tw-rw-r-- 1 nuksjsslab nuksjsslab 33 112 4 17:12

~/Documents/Konkuk-Grad/Microbench/mbti

> | 282811417128.png
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System Test - Signal

T N N

= 4Fzke guteA JhHen ol Lo Mzt
Z

18 3.2.2.1. Signal Test Main

78} g8 Agoto] WOl o] Hagk

19 3.2.2.2. Signal Test H

Initialization s}

20 3.2.2.3. Signal Test Execution  H| BH A7 A ol Ljo| K47t

21 3.2.24.1. init_pingpong Xf*' process%% HuXoz M
o H =

ot Al ol Yt
X4 process= 2| pi ?

22 HYE MY Z2HASES RRIZHAS Q| Lijo| Mgt
W] FIA| CH7| SEHRIR|?

32




System Test — Signal (Result)

18
[casEl8] topology: 1, Number of processes' pairs: 2, iter: 10, cores: 1

r|o
o
J

mbti.out HF2 CHZ 9| 12 signal0] 22 X 2|5t LIHX| t=

19 } else 1T{p1d _arr[i] < @) {
R{"[CASE12] Fork Failed!

int j =@; J < 1; ]++}{

i Eid CTiGET %
[CASE19] pid_list: 427777 427778 ) kill(pid_arr[i], SIGKILL);

free(pid_arr);

return MULL;

XtA Process 22| PIDE HMAOZ S 2t0]l ForkZt A ufE d< NULLS Return 2L Lt
HHOt2 A2 2Hlst &L Lt
(Case 211} Z0| =t9l)



System Test — Signal (Result)

20 [CASE20] Recv {2.094626} ms
[cAasSE25] {pid: 427778} mq_send ret: B, Send {2.094626} ms

[cASE28] Recv {3.018789} ms
[casE25] {pid: 427777} mq_send ret: ®, Send {3.010789} ms

AZts SdHoz o= AS =2l (Case 252 Z0] 2+Q)

21

[CASE21] 427777 427778




System Test — Signal (Result)

22

[CASE22] {pid: u29289} 266566651085U59U ns

[casE22] {pid: u29298} 2665666510908799 ns

Fork 3t £ 29| SignalZ 7|CHE

[cASE22] {pid: 429288} Cont pid: 429289 / 2665671514275524 ns

[cAasE22] {pid: 429288} Cont pid: 429298 / 2665671514333825 ns

AFA2 Fork ST 228 7|23 4T £B} XHA S Triggering 3 A2t (5%) 2 ZHE A1t2

PID 429289: 2665671514275524 - 2665666510854594 = 5003420930 ns = 5.003 sec
PID 429290: 2665671514333825 - 2665666510908799 = 5003425026 ns = 5.003 sec

?let 20| AdtE AEAZE Jot= AlZH0| 2= Ping ZEMATF AEStCHE AS 2ol




System Test - Signal

T T S N

32242. recv_pong A= pongl| 240| pattern HtE 3|~ H Ot A Aol =l AL

4% pong processd| ping signal& 7.‘_‘|-<‘50}"X|7

24 A=l pongQ| 40| pattern BtES+EHCE 22 A 2l AL
A2 pong processOl B & signalg T&SH=X|?

25 3.2.2.4.3. end_ping OIAIX| 7O SEE AlZHS HHe = a2l 2 32
HASH=X|?
- O

26 32244. recv_ping HAEl ping2| 240| pattern BHE3I=HLC} &3 ol 2 F2
42 ping processOfl pong signalg ™&sH=X|?

27 32245  end_pong ping processO & A9 2 ELH=X|? A 2 FL

36




System Test — Signal (Result)

[casE23] {pid: 429298} Receive pong, Send ping curr_iter_count: 9, user_iter_count: 10
S S| A = S| A o o =
SR BHE Q4TL ALBADE MES HESls R e 4 £,
24
[caseE24] {pid: 429696} Receive pong, Terminate curr_iter_count: 10, user_iter_count: 10
S S| A = S| A o o x=Tzm= 2 9|3 BE = =
Al = Spot AEAVE 8 et 22 42 SEE 72 2712 071 28 E.
25 [CASE20] Recv {2.89U4626} ms

[CASE25] {pid: 427778} mg_send ret: @, Send {2.894626} ms

[CASE28] Recv {3.018789} ms
[casE25] {pid: 427777} mg_send ret: @, Send {3.010789} ms

S WHO| A0 O30l A2 SHERUO Lt 2 end ping B40A HaHo=
N2izte s 2ig ez & g



System Test — Signal (Result)

[cAasE26] {pid: 427779} Receive ping, Send pong recv_ping_count: 7, user_iter_count: 18
> o H o) =) o o =
ST 22 pingQ| 47t ALR AL MHDH HHE SISO} XS AR S
27

[CASE27] {pid: 429850} kill ret: @

{pid: 4298u8} Receive SIGUSR2!

CHE Processd| Signal2 2= kill &4=2| Return
SIGUSR29| Handler?! end_ping &7t §A&Xo=Z

Zre 01810] killo] MAXoz E23t 742 2QIsHY
o o 4 3}0

A ES =olot g LI,




System Test - Mutex

T e R N

OOﬂ ET S o EO EHO| HtOo| XA ZF
28 e SIIEIX 318 25 HAIRIS BAISER] ST e s
MAFH O = "ol
29 S 2 Input ValueS =g HO| LYo M= 7
create_pthread& = ESH=X|
HAXMOZ Input Value 0| Af 22 ZrotE
oo™ C HAL O HO| Ljo| M ZF
30 Bi2i5i2 | eieaespiiiteas thread & MAI8}=| Sl el ST
AAEIO| AEHo R AYEE MHSHK| EHO| HFO| KA FF
31 2o/ QSO AIXIE EEHOLEA SERE
2 Input Value2 FH ot=2 2i0| 2+¢ 8% B O| HiO| KA 7}
32 3.2.323. pthread_setaffinity =y A|X|2 BEist ] He| stol d= o
33 Alﬁ_';iglol gig—&*.gi Core affinitle . B O| Ho| K4 7t
HYGHX| ZSHH 2F HA|X|E EHSH=X|
A|AEIO] MZRO 2
34 A'||7<'|o|- | loo MO = Core affinityS B O| Ljo| K= 7t
. MLEXO o} 7t o] EXBtTH0
35 3234, init_pthread 35582 28t Z timespec 0| M E 0| E|E=X| Ol Ljo| K& 7t
MNo=X™S ot 2t ¢ timespec o| E=Btciof
oo o= TId | Oﬂeo HHO| HtOo| XA Z}F
36 Unjg A 92 HAIXIE BABIER SERE
38 HEEEE ol W JE timespecO| & NEDN
SHM = K| X5HH 2F HA|X|E HAISH=X|

39




System Test — Mutex (Result)

28 ep in Microbench/mbti at ep-ubuntu on ¥ mutex_lock
[I] » ./mbti.out 4 3 -1 -1 -1
[CASE28] processes Num : -1

ep in Microbench/mbti at ep-ubuntu on ¥ mutex_lock
[I] » ./mbti.out 4 3 1 -1 -1
[CASE28] Iteration : -1

ep in Microbench/mbti at ep-ubuntu on ¥ mutex_lock
[I] » ./mbti.out 4 3 11 -1
[CASE28]CPU Num : -1

Input Value2 FE 20t2 g{0| S+ 42 2F HAXE =

40



System Test — Mutex (Result)

[ DEBUGMSG] [CASE29]1Input Value Set

[ DEBUGMSG] [CASE29 |Pthread TASK Done

SEHLZ Input ValueS BHE5t Z47t 2 =&AS W HAIXIE =5

= = T
30
[CASE38]3 Threads Generated
HEHE2ZE |Input ValueOf| A BH2 ZLTHE threadE M-dA| HIA|X| =3
3,1 for(int i = @; i < pthread_thread_num; i++){

pthread_id = pthread_create(&p_thread[il, NULL, thread_func, (voidx)i)
if (pthread_id < 0){

PRINTERROR(" [CASE31] [Pthread]pthread_create failed\n");

exit(e);




System Test — Mutex (Result)

32
if(mask. bits == 0){
PRINTERROR("|[CASE32]|[Pthread] mask = %d\n",mask);
exit(1);
Input ValueZ £H 2H0t2 10| F25HX| o™ QRHAIX|E =HoI2F 471
33

if(pthread_setaffinity_np(current_thread, sizeof(cpu_set_t), &mask)){
PRINTERROR(" [CASE33] [Pthread]pthread_setaffinity_np failed\n");

exit(0);

AN2EO| §EH 22 Core affinityS &0 XotH 2F HAXS SHtEE 28
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System Test — Mutex (Result)

34
[ DEBUGMSG] [CASE34]Set affinity Done
AAHEIO| §E5XOZ Core affinityS AHSIF S Al HAIXIE £
35
[DEBUGMSG ] [CASE35]start_point addr : d98602a@, end_point addr : d98602d0
S55EE T Z timespecO| 38 20| EAS Al HAXE =8
36

if( !pthread_start_point || !pthread_end_point){
PRINTERROR ("|[CASE36]| [Pthread]linit_pthread failed\n");

exit(1);

?let 2 timespecO| 58 220 dUASAl LF HAIX| S =855 273
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System Test — Mutex (Result)

37

[ DEBUGMSG ] [ CASE37 ]Free Done

38 if(!pthread_end_point || !pthread_start_point){
DEBUGMSG (" [CASE37]Free Done\n");
Yelse{
PRINTERRURL"[CASE38I[Pthread]exit_pthread failed\n"});
exit(1);

d5 582 ?ol & timespecO| 2 oM =X Z5IH 27 HAIX|E ==st=8 473
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System Test

Mutex

T T S N

3.2.3.6. return_result

40 3.2.37. pthread_global_
thread_act

41

42 3.2.3.8. increase_counter

43 3.2.3.9. pthread_create_pair

44

45 3.2.3.10. pthread_spsc_thread_
act

46 3.2.3.11. pthread_pair1

47 3.2.3.12. pthread_pair2

spec TEMZRH S &0 f P E
)\ﬂ’k g *RM?J% El=2

Sl
§§3F:XI

Input value Of [t} process 7t & & =X|

Input value Off [t2} process7t [ X| QES ™
HAIXIE E=5H=X|

thread& &M SH=X|

AASHO Us d8H2zE 10 =X
PAG gts SSH2E d1 W=X|

HAH O 2 pthread_producer®t pthread_consumer

>
02

Al

>
02t
>

>
02
=

>
o2t
>

29| Lol 4 2t

45



System Test — Mutex (Result)

39
[RESULT] return result: [CASE39]|measure = 0.025946
Time_spec TENZFE I3 HOtt A2E 2 ZEMA9 Ha AQAE HAXZ =8
40
[ DEBUGMSG ] [CASE40]increase counter Done
AP E OtC} increase_countergE S =g Al HA|X|Z2 =2
41

[ DEBUGMSG ] [CASE41]affinity set

Q

A 8| EDOCE pthread_setaffinityE HEH 22 S =5IASA| HAX 2 =5

>

46




System Test — Mutex (Result)

42 . » _
it(pthread g counter != pthread try count){
PRINTWARN( " [ CASE42]Race Condition O
=23 B0 Cioto] g|o[A ZC|M0| BYA| LEHAX| S =455 273
43

[CASE43 ]Processes Generated 1125697

Input ValueOi| (2} Process7t ‘S E|=X| HAIX 2 &




System Test — Mutex (Result)

44

Input Value Off 2t Z2 M2 S G0 MUt S Al LEHAIX|E S35 273




System Test — Mutex (Result)

4 m—
: [CASE4S ]pthread producer Generated
[CASE4S ]pthread comsumer Generated
46
: pairl push
PAZH0 s d3Hez 0 VIS [ HAIX|E =5
47

Critical Section : pair2 push
Section : pair? pull

]
JCritical

AAGY e d8HeR @1 N [l HAIXIE =9



System Test - Semaphore

T e R N

48 324.1. Sem Producer sem_put_item()2 M3 X2 D ESIYU =X Aol 2 42
49 3242. Sem Consumer sem_consume_item()2 3 HCE &SI =X 2ol € 8%
50 3.2.4.3. Make Shm ZEMAS0| 3RY = A= 022 SHO| H2do| 2 B8R

MAE|= K|
o O —
59 324.4. Sem Put Item LA S0 H4tE OLO|RHIS SR =X ool E 8%
52 3245, Sem Consume Item A FAHO| ¢t2 A H|SHAE=X] ol E 4%
2.4.06. 2ot ¢t = T B
53 3246 Sem Set ALEXS| Y=ot 2k B2 2| core?t He| Lol F=k
Core Affinities core setOf =7} Eli’ifxl

50




System Test — Semaphore (Result)

48
{/home/sean/Microbench/mbti/mbti_semaphore/mbti_sem_pp.c:5:sem_put_item()}: sem_put_item is called
Sem_put_item()2 S&HCE st AZ = = AUAYSLICL
49

{/home/sean/Microbench/mbti/mbti_semaphore/mbti_sem_pp.c:10:sem_consume_item()}: sem_consume_item is called

Sem_consume_item()2 S&EHo = o= A= = = AYSLICH

51




System Test — Semaphore (Result)

50

void make shm()

{
if ( -1 == ( shm_id = shmget( (key t)shm_key, shm size, IPC_CREAT|©666)))
{
PRINTERROR("“SHMGET ERROR");

}

if ( ( void *)-1 == ( shm_addr = shmat( shm_id, ( void *)@, 0)))
{

PRINTERROR("SHMAT ERROR");
}




System Test — Semaphore (Result)

51 |{/home/sean/Microbench/mbti/mbti_semaphore/mbti_sem pp.c:5:sem_put_item()}: sem_put_item is called

Sem_put_item()= JEH2ZE A= AS = 7 UAUSLIL

52
{/home/sean/Microbench/mbti/mbti_semaphore/mbti_sem pp.c:10:sem consume_item()}: sem consume_item is called
Sem_consume_item()2 MO E +Alot= A2 = = AJYSLICH
53

53




System Test - Semaphore

T e R N

54 3.247. Sem Iter Exec 2702 M|OpzZZ 07t e A X7| PE._ . Ao E|l= B2
HEY SEA| 2F I3'1|)\|7<| = SHSE=X|.

5g AHEREZL Y3 =0t MY EE WHSRAEX. He We d= 4
MR ZEHH LR HA|IX|E S8St=X|

56 NOtZ 0] M2 X AHSHY =X Mol & 4=

57 XF A L=l A|ZHS BrElstE K| e LHe| Ha= ok

58 3248. Sem Make Processes ~ AFEXI7} Yot =RHE0| ZEMHAE M/ HSH=X] HR| Lol M= gt

59 sem_iter_exec() &£ AAst= K| B O| Lol M2 Zf

60 37 HZe2lof 2 AlZH Zat 242 X ESH= K| He| Lo Ha= ok

61 ZZMAS| JfF2 Ls & A2t 22 BHEsH=X| e Lo Ha ok

54




System Test — Semaphore (Result)

if((sem_init(&sem_full2,0,0))!=0)
{

54 if((sem_init(&sem_fulll,e,1))!=0)
{

PRINTERROR("sem_init_fulll Error\n");

PRINTERROR("sem_init_full2 Error\n");

return -1; return -1;

MOt= ol H== 27HE 7|3t I, L7 E

if((pthread_create(&threadl, NULL, sem_consumer, (void *)&num_cpus))!=0)
55 PRINTERROR("pthread_create threadl is error\n");
if((pthread_create(&thread2, NULL, sem_producer, (void *)&num_cpus))!=0)
PRINTERROR("pthread_create thread2 is error\n");
if((pthread_join(threadl, NULL))!=0)
PRINTERROR("pthread_join threadl is error\n");
if ((pthread_join(thread2, NULL))!=0)
join thread2 is error\n");

if((sem_destroy(&sem_fulll))==-1)
56 PRINTERROR("sem_fulll is not destroyed\n");
Lf ((sem_destroy(&sem_full2))==-1)
PRINTERROR("sem_full2 is not destroyed\n");

Lf (time==0)
57 PRINTERROR("time is null by sem _iter_exec\n");

AlZh £X0] F2|Ofgh 40| ot HE 7S BHeoHK| S22 = = UASLILE



System Test — Semaphore (Result)

if (count!=processes)
PRINTERROR("processes are not createad! They must be created %d more\n", (processes-count));

-t — e | P~ o
ot FEEo ZEMA0 =5 QFE EI2SIHA| g Wdes & = ARSLICH
59 {/home/sean/Microbench/mbti/mbti_semaphore/mbti_sem pp.c:167:sem_make_processes()}: Wait() Child 1 END : statue NO®©
ClH 2 HAX|ZE Sl sem_iter_exec()= TAot0 RFE Bt2tStX| g0 S EE|0 sem_make_processes()0fl Af
g/t dd SrES & = AUSHO
}else if(pid[i] == @)
60 B
time = (double*)shm_addr;
*(time+i) = sem_iter_exec(iter,num_cpus);
if((*(time+i))==0)
PRINTERROR("sem_iter_exec no.%d is not perfomed\n",i+1);
Z12Zto| A7k ZhS oIt L7 E BtetStX| 1 57 W 222 timelf MEEE & = AASLICL
61 result = result/processes;

if(result==
PRINTERROR("total result value error\n");
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KO KO

VS

#9| Ljo|

IPC Test Execution
IPC Test Execution

3.2.5.1
3.2.5.2.

62
63

System Test - [PC

Case No. | Req No. m Test description Test Cases
251. et ES2X|9] g8 MEAVI 2T U2
HAESH B AlZtS 2 Eot=X]
AMEXIE 80 the 2 EF HAES Tdsta
HAE AZHS 2[EHS=X]|

=X

wez 280 &

St

M
=

|
t

A|2”0] 20f O{I|L[E|7}
X
o

INE=INV

Set Core Affinity

3.2.5.3.

64

NI

<
KO

PS

#| Ljo|

Message Queue

Ping

3.2.54.

65

=
=

=X|

=1 ot

ENALf HAIX|
Ef

1T

66

Message Queue

Pong

3.2.5.5.

67

oju

R0 ]|
olio
O K0
S HIr
N o
K
ol=<

Measure Time

3.25.6

68

69
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System Test — IPC (Result)

62
measure time: {0.543950} ms
Yzist EEZX|O| TS ALK MHD UOR HAES BF AlZS 2|Hst=HS ol
63
AFBRIZE T 3o 2 WE HAEE AW n MYE 5 A2t 2 HA=HE 2ol
64

CORE AFFINITY : 1111060606

A 2”0 20| OI|LE[Z7F AFEAZE 2ot 222 270 &|=X| HIE (=2 E3H50 2ol

—

58



System Test — IPC (Result)

65 @ ping received a message @ with priority 20
2 plng recelved a message © wlth pPlOPlty 20
AEXL7F M8t 2t 2 Pong F&S ot ZZ A AL HAIXE HYNMoz F1 gheX| 20l
66
67

1 pong received a message @ with priority 10
' ] e @ with priority 20

AFE X7 BT ZEC 2 Ping G2 She Z2M AL HAIXE ™2 1 2EX| &0

59



System Test — IPC (Result)

68
’ ' ' time init to ©
OIX}f 24| 00! AL A|ZHS A7|3kstn A|ZHS EHBH=X| &0l
69

OIxt 20| 191 ZL A7t XS FRST SYH AIZUS Ya|X ©H9IZ 2|HoH=x| 2ol

60



System Test Pass/Fail Criteria
mm

3.2.1.1. Select Mode  Case 1: PASS 3.2.1.8. Print Graph Case 16: PASS
Case 2: PASS Case 27: PASS
2 3.2.1.2. Select Case 3: PASS 10 3.2.2.1. Signal Test Case 18: PASS
Topology Case 4: PASS Main
3 3.2.1.3. Input Value Case 5: PASS / Case 6: PASS 11 3.22.2. Signal Test | Case 19: PASS
Case 7: PASS / Case 8: PASS nitialization
4 3.2.1.4. Select Lock Case 9: PASS 12 3.2.2.3. Signal Test E  Case 20: PASS
Mode Case 10: PASS xecution
5 3.2.1.5. Execute Case 11: PASS 13 3.2.241. init_pingpon Case 21: PASS
Whole Tests Case 12: PASS g Case 22: PASS
6 3.2.1.6. Execute Case 13: PASS 14 3.2.24.2. recv_pong Case 23: PASS
Single Test Case 14: PASS Case 24: PASS
7 321.7. Make a Case 15: PASS 15 322473 end_ping Case 25: PASS
CSV File
8 3.2.1.8. Print Graph Case 16: PASS 16 32244, recv_pong Case 26: PASS

Case 27: PASS
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System Test Pass/Fail Criteria
mm

3.2.31. pthread_test  Case 28: PASS 3.2.3.9. pthread_ Case 43: PASS
Case 29: PASS create_pair Case 44: PASS
18 3.2.3.2. create_ Case 30: PASS 26 3.2.3.10. pthread_spsc  Case 45: PASS
pthread Case 31: PASS _thread_act
19 3.2.3.3. pthread_ Case 32: PASS / Case 33: PASS 27 3.2.3.11.  pthread_ Case 46: PASS
sefaffinity Case 34: PASS pair1
20 3.2.34. init_pthread Case 35: PASS 28 3.2.3.12 pthread_ Case 47: PASS
Case 36: PASS pair2
exit_pthread Case 37: PASS
21 3:2.305; P Case 38: PASS 29 3.24.1. Sem Producer Case no.48: PASS
22 3.2.3.6. return_result Case 39: PASS 30

3.2.4.2. Sem Consumer Case no.49 : PASS

23 3.2.3.7. pthread_glob  Case 40: PASS 31 .
al_thread_act  Case 41: PASS 3.2.4.3. Make Shm Case no.50 : PASS
[ C 42: PASS

% 3.2.38. lCrZDCL:ﬁ?(:f_ = 32 3.24.4. Sem Putltem Case no.51: PASS
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System Test Pass/Fail Criteria
mm

3245 IStem Consume Case no52 - PASS 3255 Message Case 67: PASS
em Queue Pong
C 68: PASS
34 3.24.6. Sl 2 (SR Case no.53 : PASS 42 3256 Measure Time C:i: 69: PASS

Affinities

Case no.54 : PASS

35 Case no.55 : PASS
3.24.7. Sem lter Exec Case no.56 - PASS

Case no.57 : PASS
Case no.58 : PASS

36 3248 Sem Make Case no.59 : PASS
e Processes Case no.60 : PASS
Case no.61 : PASS
37 3.2.51 IPC Test Case 62: PASS
Execution
38 3.257°2 Message Case 63: PASS
Queue Ping-
Pong Test
39 3.2.5.3  Set Core Case 64: PASS
Affinity

40 3.254 Message Queue Case 65: PASS
Ping Case 66: PASS -
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T 1

rSPS

H
L

S

—

Use Case

System Test Case

3.2.1.1. Select Mode

1

Test number

J

3.2.1.2 Select Topology

3.2.1.3. Input Value

3.2.1.4. Select Lock Mode

3.2.1.5. Execute Whole Tests

3.2.1.6. Execute Single Test

3.2.1.7. Make a CSV File

3.2.1.8. Print Graph

A 4

3.2.2.1. Signal Test Main

A 4

3.2.2.2. Signal Test Initialization

2
3
2
4
5
6
—> 3
7
8
9
> 4
10
11
5
12
13
6
14
15 > 7
16
8
17
18 9
19 10
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T 1

rSPS

H
L

S
AL

Use Case

3.2.2.3. Signal Test Execution

System Test Case

Test number

3.2.2.4.1. init_pingpong

3.2.24.2. recv_pong

1A

3.2.2.4.3. end_ping

3.2.2.44. recv_ping

3.2.24.5. end_pong

3.2.3.1. pthread_test

3.2.3.2. create_pthread

3.2.3.3. pthread_setaffinity

3.2.3.4. init_pthread

3.2.3.5. exit_pthread

20 11
21

- 12
22
23

B> 13
24
25 14
26 15
27 16
28

> 17
29
30

> 18
31
32
33 > 19
34
35

> 20
36
37

> 21
38
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H
=

Use Case

3.2.3.6. return_result

System Test Case

Test number

3.2.3.7. pthread_global_thread_act

3.2.3.8. increase_counter

3.2.3.9. pthread_create_pair

3.2.3.10. pthread_spsc_thread_act

3.2.3.11. pthread_pair1

3.2.3.12. pthread_pair2

3.2.4.1. Sem Producer

3.2.4.2. Sem Consumer

3.2.4.3. Make Shm

3.24.4. Sem Put Item

3.24.5. Sem Consume Item

3.2.4.6. Sem Set Core Affinities

3.24.7. Sem lter Exec

> 39 22

> 40
23

41
> 42 > 24

> 43
> 25

44
> 45 > 26
> 46 > 27
> 47 > 28
> 48 > 29
> 49 30
> 50 31
> 51 > 32
> 52 > 33
> 53 > 34

54

55
B 35

56

57
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rSPS
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Use Case

3.2.4.8.

Sem Make Processes

3.2.5.1.

System Test Case

Test number

IPC Test Execution

3.2.5.2.

\ 4

Message Queue Ping-Pong Test

3.253

. Set Core Affinity

\ 4

3.2.5.4.

\ 4

Message Queue Ping

3.2.5.5.

\ 4

Message Queue Pong

3.2.5.6.

\ 4

Measure Time

\ 4

58
59

36
60
61
62 37
63 38
64 39
65

40
66
67 41
68

42
69
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1. Increment Core Test
« ZEMNA o offH HHE == O™ A7l X 2O =0t S7IA|F
A1E

= =4 & = AL

2. Increment Process Test
« IO ot IjH HtE == 1078 A7 X Z2 ML =Tt SIFA|FA

ZItE 28 8 4 Uk




Execution Environment
CPU AMD Ryzen Threadripper 2950X

Cores Linear increment (1~16)
n C re I I I e n O re e S Pairs 256 pairs (512 processes or threads) [Fixed]

Iterations 10,000
Unit ms (milli second)
20000
18000 * 18020
16000
14000
12000
— o )
g + Signal
o 10000 ® IpC
= R B Mutex
8000
A A Semaphore
7,296
6000 ¢ 6305
¢-4592
4000 ‘ ¢ 4194
A
¢-.2924
3,195 ’ i ¢-2351
200 2,277 A ] * 1958 o 1506
) L 2
1766 n 14161373 ; 1297 1207 #1163 ¢ 1089 & 1011 983
0 1,269 1,019 819 Ui Sl 52? 463 ’418 !387 !356 ® 300 369
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of Cores
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Execution Environment

CPU AMD Ryzen Threadripper 2950X
Cores Linear increment (1~16)
I I ‘ re I I I e I I O re e S Pairs 256 pairs (512 processes or threads) [Fixed]
Iterations 10,000
Unit ms (milli second)
Signal IPC
20000
18020 12000 1‘370
18000 &
16000 10000
14000
= 8000
£12000 2
210000 :6000
€ 8000 £
= 6305 = 3933
6000 * 4194 ¥ 4000 () 2510
2351
4000 * 1596 2000 P 1129997
2000 =2 ) 1373 1207 1089 983 2914 ® o o . 868 717 647565 500 464 443 415
2924 ARG S S T S SR Y 17201366 > ——p—p—o 66 -6 o
0 1958 1416 1297 1163 1011 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Number of Cores Number of Cores
Mutex Semaphore
8000 g0
7000 4
10000  gj03
9000 M 6000
8000 .
7000 g 5000
(%] ~
€ 6000 o 4000
@ 2000 £ 3000 e
£ 4000 m 2688 - 2277
= 1766
iggg 3673 W 1528 1300 1038 2000 A 12A69 1019 819 e,
- 843 735 625 584 55 46246057 1000 Ay 523 463 418
A 387 356 369
1008 e e pw o 0 bAoaaaa-ao 2%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Number of Cores Number of Cores
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Execution Environment

CPU AMD Ryzen Threadripper 2950X
Cores 16 Core [Fixed]
ncremen rocess Ies increment
Iterations 100,000
Unit ms (milli second)
10000
¢ 9450
9000
8000
7000
¢ Signal
A6000 W @ |PC
%5000 B Mutex
.E ¢ 4697 A Semaphore
4000 o
3000 | A 3,103
¢ 2403 ®
2000
- A 1,710
1000 1006 .Y ¢
*
& 844 A 899
640 7
& 2 9% e 345 575 B ) )
0
1 2 4 8 16 32 64 128 256

Number of pairs

71



Execution Environment

CPU AMD Ryzen Threadripper 2950X
Cores 16 Core [Fixed]
ncremen rocess I1es increment
Iterations 100,000
Unit ms (milli second)
Signal IPC
10000 9450 4300 4153
9000 4 4000
8000 3500
7000 3000
— =
£ 6000 E2500 4
= 2262
g 5000 & 4697 EZOOO
£ 4000 =
= 1500
3000 L ® 1246
2000 1006 2aa 1314 1000 o 585 e 47 658
°
647 * o 357
1000 * 4 545 575 . 500 ® ° 5 °
0 0
1 2 4 8 16 32 64 128 256 1 2 4 8 16 32 64 128 256
Number of pairs Number of pairs
Mutex Semaphore
7000
6000 5819 3200 3103
p 3000 -
5000 5500
o @
£ 4000 £ 2000
v o A
£ 3000 M 3056 £ 1500 1710
[ =
2000 1000
A 454 4 346
1000 654 513 u 500 A 278 - A
u 46.0 297 394 = A
] u 0
0
1 5 p . 13 - - G G 1 2 4 8 16 32 64 128 256

Number of pairs

Number of pairs
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1. Increment Core Test

« IO =7t 7t =& Signald} IPC| Al A|7H0] A= A2 = = AUS.

« Semaphore= 1571 ZH7IX|= AW A[ZFO] ZASBELE 16702 2 OO HlA|
= T AUAUS.

« Mutex= 1471 ZO{7HX|= AH A[ZFO| ZAStLE, 15702 2 0f O|R 0= AAS

2. Increment Process Test

o ZEMA 5= JIH0| Met Z2AMA A I 1~87H K= 2= A|lA"- =0
gol g = A/USB

« 3O =0 HS] Z2MA =7t SESHA| ™ Foo F2|H £

« HIINMOZ BHYES M= SemaphoreZt 7t 850l €32 & &= US.

- 7 HZEX0l A|A"” 222 Signal2 20 &
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2.

= by

Increment Process Test
0| £=0f H|s| =2 MA =7}

. Core Position Test

Z} PingSt= Process?t Pongdt

SO pde® 30j2 =2 X0 E &S

— OO

cessE A Z CHE Core (Single Core HAE

= Pro
”*':01 0| Zto| {X|of HE Al A|ZtS =

Single CoreOf|A{ A3

&2 CCXQ| CHE Core Of| A &
CHE CCXC| Corelf A A3
CHE DIEC| CoreOf|A A&

SH
o

= —1 O

X0l S =

A 21)0il A

=2 d5H




Execution Environment

. o CPU AMD Ryzen Threadripper 2950X
Cores 2 Core [Fixed]
O re O S I I O I I e S Pairs 1 pair (2 processes) [Fixed]
Iterations 100,000
Unit ms (milli second)
O Signal
1400.0
OlIPC
O Mutex
1200.0 1177.4
O Semaphore
988.1
1000.0 9a6.4 2713
870.2 841.9
794.7
— 800.0
1S
= 658.2
~
< 6000 563.7
437.3
400.0 2039 3208
200.0
0.0
1,1 1,2 1,7 1,13
(Same Core) (Diff core, Same ccx) (Diff core, Diff ccx) (Diff NUMA)
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Execution Environment
CPU AMD Ryzen Threadripper 2950X

[ ) [ )
Cores 2 Core [Fixed]
O re O S I I O I I e S Pairs 1 pair (2 processes) [Fixed]
Iterations 100,000
Unit ms (milli second)
Signal IPC
g 1000.0 946.1
1400.0 900.0 794.7
1177.4
1200.0 800.0
988.1 700.0
1000.0 =
- £ 600.0
£ 8000 = 5000
- 563.7 N
| —
N 600.0 4373 < 400.0 2937 320.8
< 300.0
400.0
200.0
0.0 0.0
1,1 1,2 1,7 1,13 1,1 1,2 1,7 1,13
(Same Core)  (Diff core, Same (Diff core, Diff (Diff NUMA) (Same Core) (Diff core, Same (Diff core, Diff  (Diff NUMA)
cex) ccx) cex) ccx)
L1000 Mutex Semaphore
. 1400.0
LZALOAL 1200.0
10000 971.3 )
- 70.2
- 870 __1000.0 T
800.0 e
§ E 8000 658.2
'\_J 600.0 ~ 600.0
< = )
400.0 273.4 262.6 400.0 2453 255.7
200.0 200.0
0.0 0.0
1,1 1,2 1,7 1,13 1,1 1,2 1,7 1,13
(Same Core)  (Diff core, Same  (Diff core, Diff  (Diff NUMA) (Same Core)  (Diff core, Same (Diff core, Diff  (Diff NUMA)
ccx) cex) cex) cex)

76




=7t 549 21t

3. Core Position Test

« Z2 CCX LfO|A Single Core2t Dual Corel| Z
 Dual-Core?l § £2 7"—|— Signal, Mutex
» Single-Core?} & &2 &2 IPC, Semaphore

« L2 CCX2t CHE DIE(NUMA)S| CoredA{Q] A
« BF NUMAO| Q= d27F CHE NUMAG U= 8
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e Semaphorelt Mutex2| B2+ 15-core~16-cored| Al 235]2]
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Of Sh&fof

= Fa= gdg = A% =4, o]0 w2t IPCRF Signal2| B &= Core 7H=

Ct. 2t =0| Core +& M =2|HEtE ds5 &
2 T UALEE, FUHOSIESN 2= HY

S Process/ThreadE Al /7{ESt= AS HASHL L}

« Multi-Core 2t30{|A ot & O[L} St TopologyE IO A=
Process/ThreadS2 &2 Socket LH2| Core0f & EHE|0f0f
|.
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Demo Scenario

1. AAEOe X2| 3 Ho &S Scenario

« Mode

. Signal
Core ot O|2| X 2|
(O|o|- —> 17 (Z=1H —> 3 (H2ah

 Process/Thread Pair 70| 2| X 2|

« 0 (0|8l —> 257 (=1 —> 12 (84
o IjE HIE 3=~ 0§ M|

« 0 (0|3} —> 1000001 (Z1}) —> 100 (4
« Benchmark &

e Number of Test: 5

« Graph: 1 (Per core graph)
 Graph &H

« Y (Graph PNG Lt E =5)
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Demo Scenario

2. Graph =382 St= Scenario

Mode
.« IPC

Core 7=
. 8

Process/Thread Pair 7}
. 8

o & Ht=

10000
Benchmark %2
* Number of Test: 2
* Graph: 2 (Per process graph)
* Graph Gap: 2
Graph &5
« Y (Graph PNG LtY 2 =)

st

Al
T
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Demo Scenario

3. Graph =38 & o}X| = Scenario

Mode

* Lock - Semaphore

Core 7=
. 10

Process/Thread Pair 7}
o g
oy & 2=

+ 10000
Benchmark %2
* Number of Test: 2
* Graph: 2 (Per process graph)
* Graph Gap: 2
Graph &5
« N (Graph 8 ¢tgt)

st

Al
T
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