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1.  Introduction
1.1, Purpose
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1.2, Scope
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1.3.

Definitions, acronyms, and abbreviations

Term Description
) AR 7|S0|M 2A5D Al R7Ho| AlsH 2217}
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3.2 Message queue
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5.2 pthread_mutex
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5.3 M|OFZZ0{(Semaphore)
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2. Overall Description

2.1.

Product Perspective
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2.2, Product Functions

Reference Use case System operation
R.0.1 Select Mode select_mode()
R.0.2 Select Topology select_topology()
R.0.3 Input Value input_value()
R.1.1 Select LockMode select_lock_mode()
R.2.1 Execute whole test exec_whole_tests()
R2.2 Excute single test exec_single_test()
R.3.1 Make CSV make_csv()
R.3.2 Print Graph print_graph()

2.3. User Characteristics
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2.4.1. Hardware limitations

Lo Z20| A|ARIZE AIRSH= HY, 29| A SHEO|AZ CF2 Instruction
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3. Specific requirements

3.1. External interface requirements
3.1.1.  Userinterfaces
- AF82ZH= Command Line Interface2 2 T2 142 Al
- BE MEZE A YEez MEI0] 7t Sttt

Select a testing type
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Signal
IPC
Lock
exit

type: I

- 2E Y=ol A2 YH0| 7hSSIT

* Selected Mode: Signal, Topology: Ping-pong

RHtHERHEE
1. Signal
i R

Number of processes' pairs: 18
Number of iterations: 108688
Number of cores (Max cores: u): 4
Number of tests: 3

Variations of graphs: 2

Gaps: 1

m
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D= AR CUIZ HB =D csv TP 2 27t 20| 7Hs3Itt.
: 5.053825666666667
: 7.476740166666667
: 16.179147111111112
: 11.691535166666666
: 14.159165133333333

Save successed (file name: 28208721153854.csv)

on I1
.053825666666667 7.476740166666667 10.179147111111112 11.691535166666666 14.159165133333333




3.2.

Functional requirements

3.2.1. Beginning of the program
3.2.1.1.  Select Mode
Name select_mode()
Responsibilities 27| Al StHOZM A|AH 20| Z22 MEHGID
3.2.1.29| &2 Mttt

Type Evident

Cross References

Notes -
Exceptions MERZ|Of| ZASHA| Sh= 2h2 MEH A, 2F BAIR|E S5t
Output MEHEI D Eo| o2 Metoir}
Pre-conditions -
Post-conditions MEHE| D E 2 X3H5(0F SHC},
3.2.1.2.  Select topology
Name select_topology()
Responsibilities AEAPLEIARES ESZA|E MESHT
Type Evident
Cross References -
Notes .
Exceptions 1. YHUO| ESZR|Q ZF 7l O[O AHLE
0[2to] Y F2 27 HAIR| &
Output ol 4l A4S0l tist 2 S




3.2.1.3.

Input value

Name

input_value()

Responsibilities

1. ZOQ 4
2. TZMAO| 4
3. Topology?| THE HtE Sl
4. EHAE B2 314
ALEZLO|A| /0] sl{Sot= LY S BHOLOF SHCt
Type Evident
Cross References -
Notes -
Exceptions 1. ZZ2MASO| 7f4, IiH BtE 3l HAE BHE S5
AEE|l= 209 A7f 00[5te| =AY HR 22
HAIZIS 223HC}
2. EENAS YY TN A7t A =22 20 £
0|QtO|AHLE 21tet U B2 2T HA[R[E & otct
Output S Y= S0 st ZotE S-St
3.2.1.4. Select Lock Mode
Name select_lock_mode()

Responsibilities

MotZoj 2} S

Type

Evident

Cross References

Notes -
Exceptions MERZ|Of 2AYSHR| Qb= 22 MEH A|, 2F D|A|A[E S TiCt.
Output MEHEI D EO| Q22O 2 HSISICY

Pre-conditions

AFEZ}7F function 3.2.1.1(select_mode())Of| A
lockQ! 32 MEHZHO{OFTE ST}

= T1AA

Post-conditions




3.2.1.5. Execute whole tests

Name

exec_whole_tests()

Responsibilities

1. A& o= HAES Ml

2. HHEtE A2 HZES HAYSIT

3. J2HE MEE 25t x20f aliYste 22
HEF5H 2} single test=2 A

4. single testS9| ZZfS | &HetCt

Type

Evident

Cross References

Notes

Exceptions

Qutput

x5 U, x=0l| thSst= Al =AU

Pre-conditions

A2 217} HAEIS Q5H ZtES M2 HAs{oksict

Post-conditions

3.2.1.6.  Execute single test

Name

exec_single_test()

Responsibilities

1. E|AEIS Q51 MAE DE T2 NHASS A|RFSICH
2. REIODZNASZEEE A 2HZE BH=C}

3. TopologyOfl T2} 27tz T2 A SO

AZE SY2E AL,

Type Evident
Cross References -
Notes -
Exceptions 1. EZMA ASH E2 A|AEHIMO| 222 OI5H]
YAHQl Asho| 27tse B9
Q2 E st T2 M Z ZTFTICH
Output NFd =Ty

Pre-conditions

SE Z2MASO| CH7| SEHO{OFHCt.

Post-conditions

AZE S S 7HAHOFSILY,




3.2.1.7. Make a csv file

Name

make_csv()

Responsibilities

BIAR Bt gfS cov U2 HYSH0 Al 28 2RSS
A ettt

Type

Evident

Cross References

Notes

Exceptions

Qutput

csv It 0|5

Pre-conditions

Post-conditions

3.2.1.8. Print graph

Name

print_graph()

Responsibilities

AEA| Y 020 T2t GraphE SSHAHLE
=

Type

Cross References

Notes

Exceptions

Output

Pre-conditions

Post-conditions




3.2.3. Mutual exclusion

3.2.3.1.

Generate process

Name

generate_process()

Responsibilities

FA7t Input ValueOf|A B2 Zf0tE threadE 4-dSHCt.
POSIX pthread_create & E35H Input Value®||A
M % thread num 2tZ threadS2 M4 3tCt.

2. pthread_create & S35l threadE A& Input
Value 0| A 4%l Topologyoi| T2} HEE!
ShIIQIEE 2| -0

a. Global variable EE2Z2|& MEHSHA| ()
StILQIE{Of| ¢1 A ST

b. Shared spsc EEZX|E MENSHA| ()&
StILOIE{Of| HHABICY

njo

Type

Hidden

Cross References

Notes -
Exceptions 1. Input Value 2 £& BIOI2 Z/0| S4L FR &
OA|Z|E S ottt
2. NAHO0| 43422 ThreadS 4454 RotH 2F
OIA|Z|E S otCt.
Output Yo YHE 22 08 2|Hstn ofd A2 18 2|HBC

Pre-conditions
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Q
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3.2.3.2. Generate threads

Name

generate_threads()

Responsibilities

FA7F Input ValueOi| A 2t-2 Z2+2 threadE 444 HC}.
POSIX pthread_create & €5l Input ValueOf| A
HYEl thread num 22 thread=2 /g SHct.
4. pthread_create £ E3l threadE AMHsH Input
Value 0| A &%l Topologyo| T2t HAZ!
St QIEZE 2| FSto

a. Global variable EZ22|E MEHEA| ()2
SHTLOIE{Of| AT
b. Shared memory EEZ2|E MENSHA| (S

S ILQIE{Of HATIC}

Type

Hidden

Cross References

Notes -
Exceptions 3. Input Value 2 £& BH0I2 Z/0| 844 FR 2%
AR E &t
4. AMAHO| MZHOZ ThreadZE MASIR| 25tH 22
HA|RX|E & SIC.
Output YAHoz MYE E2 02 2|8otl Ot B2 -12 2|H it
Pre-conditions AE217}F 3.2.1.3 (input_value()olA EEZ 2|2} thread?|
W5 Y HslOoFstct,

Post-conditions
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3.2.3.3.  Set core affinity

Name Set_core_affinity()

Responsibilities

1. ARBAel ¢

AtEAS| Y=ol mhe

209l &Y

AHE
24
=]
2tS

262 R 2ASIC)

o
=2

f DOo| Ii+E MYSiCt.
240l 2} sched_

setaffinity() & £3H

Type Hidden

Cross References

Notes -
Exceptions 1. Input ValueZ £E H0t2 2/0| 24U AR 2 &
AR E & SIC}
2. A|2HI0] 4322 Core affinityS Y5t 25tH
LI HA|R|E &5l
Output YAHoz H4YE B2 02 2|8otl Ot B2 -12 2|H it

A

QI2{afoFstTY.

Pre-conditions

F2217F 3.2.1.3 (input_value())0lA CoreQ| 74 2t
| 2

>
00

2 235t 70

O - HA L

Post-conditions tg247t A

8t2 Cpu CoreZt &%

M3} =ICE
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3.2.3.4. Initialize Data structure
Name init_data()
Responsibilities HE232 QI timespecE 2t threaddl| & at7| 215H0]
SAYY S st
1. Input Value2 £E&{ 202 thread? ¢'3J—§* NN R
__§_2|24 Ezl-x|2-| Oc+1|24 :LE‘,|_|_ Z=3H 1| %
4/ d st
Type Hidden
Cross References -
Notes -
Exceptions 4 20| £ Z5tH 27 HA|X|E S ot}
Output dMHo = =7|8tet B2 02 2lEHst ot B -12
2|E15tct.
Pre-conditions generate threadOf|M AL A2 & 4 BFZ thread?| 714E
45t O OF SHCY.
Post-conditions 2+ timespec Heot SH o= MM EICEH




3.2.3.5. Initialize mutex

Name

init_mutex()

Responsibilities

M|DFE O] 2 pthread_mutexS 27|3}5tC}
1. select_lock_mode()0ilM M=l 2ol 2t
pthread_mutex &2 MO E Z7|S}SHCt
a. 24 EEEXIOH et Ash 3l 282
MIOIZ 0 &2 pthread_mutexs 7|3}

10

r°|'

tC}

Type Hidden

Cross References -

Notes -

Exceptions MOFZ 0| &2 pthread_mutexQ| Z7|3P7F MI{5tH 22
AR E &35t

Output AMHo=z 27|56t A2 02 2|86t Ot AR 12
2| &5t

Pre-conditions

AFE21713.2.1.3 select_lock_mode()0|A Mutual
exclusion?| 25 Y slOFsiCY.

Post-conditions

A A7+ A5 Mutual exclusion®] Z+E0| Z7|SHEICt,

3.2.3.6. Free Data Structure

Name free_data()

Responsibilities d5YE loll Y& timespecs freeA|H LS ofiAletCt.
Type Hidden

Cross References -

Notes -

Exceptions g HaE SYoHAISHA| ot 42 2F HAIRE &8ttt
Output -

Pre-conditions

3.2.2 4(init_data()) %A timespecO| T+HS0{ % 0{0F Bt}

Post-conditions

timespec'H7F 2 sHA|I=ICH




3.2.3.7. Free Mutex

Name

Free_mutex()

Responsibilities

St ok

|0

| eSS 29 SHAE.

SE MO0 | 72t MO0 SS €Y
A|BHC}

—

Type

Cross References

Notes

Exceptions

Output

Pre-conditions

A 2471 3.2.1.3 select_lock_mode()0|A Mutual
exclusion?| 255 3| ottt

Sl Al|sted = MIDEEO{ Q| 2f=0| AHE 0| 25 S=E
SEf7} | OfOF STt

Post-conditions

A MOHZES| gt=0| 25 &Y SiA|EC

A




3.2.3.8.  Access global variable

Name

access_global_varable()

Responsibilities

mutual exclusion?| EEZ2| £ 5tLIQ! Access global
variable ESE2Z|E A3lsIC

1. A& thread 723 =222 H4 g0l TSI TSt
Z2 AYS0| A

a. pthread_mutex_lock 2 sem_wait2 2
B35 E Critical Section2 Input Valued|| A
AEE ghe Sleg EEHSMIR]| Y22
NERC =

b. access_global_varialbe()2| S22 £3li5H=
thread= critical section®| 215t £5+H
blocking AENZ process life cycleO|
HetEICE

c. Critical Sectiong &/t U= thread7t
Critical Section2 H{ Y| sem_post &2
pthread_mutex_unlock& S Z£5t04
blocking®! threadE2 readyAEfZ X &tsiC},

d. Schedulerdi| 2|3 ASHE! thread 7t MEHE|OH 1
~ 4 Y S0| Bt=EICt,

20 2E threadodi| T5H0] a ~ d 7t X| =l BH=

5H
=2 o
S5 2= ST acess_global_variable()2]
QA|ZHEE thread $2 23Tt

Type

Hidden

Cross References

Notes

Exceptions

Qutput

22 AMtE E9

o

Ct.

Ohw

Pre-conditions

generate_thread(), set_core_affinity

Post-conditions

ol

AE2t2| Y0l Chst B AT
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rtoh
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njo
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3.2.3.9. SPSC Producer
Name spsc_producer
Responsibilities YAEZo| ASHZ OFO||IE BHS0| LA FHOo|| OO|&lS =Lt
1. spsc_produceres Gt 22 &=ME A Y& THE
BhE 30| =2l 7hX| 2580
a. YA FH0| H|/U=R| Ity
b. A G0 2 & U=A| &QISICH
c. Oo|HlZ A FHof g=Ct.
d. A FH 20| cist mutexdf=S B E St
e. YA FHof OtO|&lo] UC HAISHCL,
2. 10M2| AIZ+E &Y ot &35l
Type Hidden
Cross References -
Notes -
Exceptions -
Output Z A2 A2t st
Pre-conditions QA F d20] CHst mutex?t HAE|0f AO0{OF SHTY
UAH FH-S HY5H0{Of ST,
UAH| FHO| H|O{UO{OF BT,
Post-conditions AUA o ofo|&lo| Y= EICt,
AUA o Cifst 2 L AEfO]| CHSE mutexZt 41T




3.2.3.10. SPSC Consumer

Name

scsp_consumer

Responsibilities

2|2t S =2 Oto|EE TS0 %ﬁl%“'
o
o

u B~ W N -

YA ol 0t0|E
YA Yol g2+ A
YA S HIRL
YA B Y20l tist mutexgfS HE BT
YA SOl B|UCE L EA|BICE

=4

A2 B
7] =
Otzl%

Type

Hidden

Cross References

Notes

Exceptions

Qutput

Pre-conditions

UA FH 20l TSt mutex?t A /0] QAO{OF SHCf.

o7 o

Of| OFOIEO] RAO{OF BHCE.

Post-conditions

YA FHO| H|%

2.

|
YA ol Chie Z2 & JEHOH| Chet mutex/t LI EICf




3.2.3.11.

Shared SPSC Consumer

Name

shared_spsc_consumer()

Responsibilities

mutual exclusion?| EEZX| 2 5tLIQ!
EZZ2X|E Jaistct.

=2 2o

shared spsc

1. S=T LA IHo|| Oto|&lo| U=A| &QlstCt

2. Ocp:” O:Iodoﬂ 2—|:l.o|- A 0|I—;<| 9_3_} |.

3. YA gHE Hl=2C

4. AA Y 20| TSt mutexgtS BIETICH

5. S5 YA FHO| H|ACH D HA|SHCY
Type Hidden

Cross References

Notes

Exceptions

Output

Op
ol

22 AIZHS B3O,

r

Pre-conditions

generate_thread(), set_core_affinity

Post-conditions

AE 2| Y=0j| Chet Bl A

ot
oX
mjo
nx
ox

il
0




3.2.3.12.

Shared SPSC Producer

Name

shared_spsc_producer

Responsibilities

mutual exclusion?| EEZ2| £ 5tLIQ! Access global

variable ESE2Z|E A3lsICY

¢ Y S0| )=t
a. = YA FHO| HIY=A| &elstct
b. A FHof| EZ2 &+ U=A| &Qlstct
c. OlO|EZ A FHHofl E=Ct
d. A 9 H20 TSt mutexgtS BESICH
e. = YA FHof Oto[&O| RUCtD HA|SHC}
2. A3 ZQ 2 threadol CHoto] a ~ e 7t | ZE BHE
S48 Z2ZHEM shared_spsc_producer?]
AQAZHES thread E2 £35iCt
Type Hidden
Cross References -
Notes -
Exceptions -
Output Z 22 A7ts S3stct

Pre-conditions

generate_thread(), set_core_affinity

Post-conditions

AtEZte| Y=0f| Chet HAE EES 2Y

o

Ct.




3.2.5. Message Queue
3.2.5.1. Initialize Message Queue Test Structure

Name

init_maqt()

Responsibilities

AEA2E Input ValueO|M BH2 EIAES| AL E T2 M|A i,
IO 74, THE] BH=2 314 HAE Sl EZZ2X|E EY

— ="

20| Q25t0] 27[5HIT

Type Hidden

Cross References R3.2.1.3

Notes -

Exceptions 1. Input Value 2 £& 2Hot2 Zf0| 3+ B2 -12
2| Eotlt.

Output deHoz 27|35t 42 02 2|EHst ot 2R -12

2|&letCt.

Pre-conditions

AFEA2}F 3.2.1.3 (input_value())olM ZZMA 74, 20
e, IHE Bh= Sl BHIAE Si4 EZS22|S YHGHOF ST

=2 -d~

Post-conditions

AMEAZL 2 S F2A7F =719t EC

—

3.2.5.2. Generate Process

Name

generate_process()

Responsibilities

HIAIZ] 7 B AE 239

Ao Z2NA
Ul T2MAS gt U A

W4

rE
nTJ]
o
>
m
i

C},

r&"

-

Type

Hidden

Cross References

R.3.2.3.1,R3.2.3.3

Notes -
Exceptions 1. AARI0| 48422 TEMAE WE5HA ZotH -12
2|E 5t}
2. FRAQ Z2MA B 20| 40U BR 12
2|5t
Output D2MAIEYHCZ MEE B2 02 2[EotL of 3%

-12 2|& St

Pre-conditions

GIAIZ] 7 BIAE F2A|7F 2 7]} 2| 0{0FRtC

Post-conditions

BIAIZ] 7 EIAE TEHO| ZRAA W 03 ZRAATL
NIt




3.2.5.3.

Set Core Affinity

Name

set_core_affinity()

Responsibilities

QAR 7 HIAE F2A|19] 20{ 7

AMEY 2019 TS 2Y Bt

2. OAIR| F HAE FRA|Q 20| 74 HE gL OHE
sched_setaffinity()2 £3f| 20{Q| &8 RASICH
Type Hidden
Cross References R.3.2.3.1
Notes -
Exceptions 1. OIAIR] %L HIAE FRA|Q 20| 7i4 4 0] 30Y
A% -12 e|Esit}
2. MA”IO| d3AH2=Z core affinityS M3 stA| ot
-12 2|Esict.
Output core affinity7} Aoz MHEl AL 02 2|65t ofH 22

-12 2| Stet

Pre-conditions

BIAIZ| 7 EIAE 72

|7t 27|58} £|0fOFatCt.

Post-conditions

AR F HIAE F2A|9] 20 H
affinity7t &4 ZIC},

o2 o

A ZMA9| core

3.2.5.4.

Initialize Message Queue Attribute

Name

init_maq_attr()

Responsibilities

HIAIR] 7 &8 F#2*

1S AIAEIO] YO

ot
Type Hidden
Cross References R.3.2.3.2
Notes -
Exceptions -
Output -

Pre-conditions

HAEZ ol EZ22 2|7} Mekg| D

SHCt.

D2 MATHEE|0{0F

Post-conditions

D2 MAOKHHAIR 7 &4 P2

A7t =718} 2t




3.2.5.5. Initialize Message Queue Data

Name

init_mq_data()

Responsibilities

BIAIZ| 7 CIOE] 2A|E A|ARIO| Holst Yolol gfe=
Z7|8} etct.

Type Hidden

Cross References R.3.2.32

Notes -
Exceptions -
Output -

Pre-conditions

BIAES flofl E2Z2A|7F B2 T2 M AT} HGE|0{0F
ST

Post-conditions

D2 MAOICEBAIR] 7 HIOE F22|7F 27|19t & Tt

3.2.5.6. Message Queue Send

Name

my_maqg_send()

Responsibilities

QU2t2 FAIE AR 7 CIAIEHEO| A|AEIO] 2Tt Yole
HIAIZIE E2HEY.

Type

Hidden

Cross References

R.3.234,R3.235

Notes -

Exceptions 1. OIAIZ] F HIO|HE ZMA= HLfR| Z3ICHH -1S
2|EI5HCY

Output HIA|Z| 7Ol CIO|&E ZAHC = BELH 02 2|85t ELjA|

RSIH 13 2|H S,

Pre-conditions

BIAES flo ES2A|7t M| Z2 M| AT} 4G Z[0{0F
ST
OIAIR] 7 &2 C|O[E{7t = 7|2} £|0{0F BTt

Post-conditions

EFZU DAIR] FOI| HIOIH S d5H 22 ettt




3.2.5.7. Message Queue Receive

Name

my_ma_receive()

Responsibilities

QA= FAIE BAIR]| 7 CATZHE{O|A CIOEE &Oot2E

.

Type

Hidden

Cross References

R.3.234,R3.235

X5t -12 2 HEHC

Notes -

Exceptions 1. OAIR| F GIO|HE FYHo= Btz Z3HCHH -12
2|EI5HCY

Output Ij1|/K|7\| O GIO|HE YA o= Bto™ 02 2|E 5t B3|

Pre-conditions

BIAES flofl E2Z2A|7F B2 T2 M AT} HGE|0{0F
ST
OIAIR] 77 &2t C|O[E{7t = 7|2} £|0{0F BTt

Post-conditions

ERU OIAR] F2FE OB E §54 22 Zot2t,

3.2.6. Signal

3.2.6.1. Signal Test Main

Name

Responsibilities AEALEIAES 2Tt B 22 7HH2tM
BIARS 2Rt A2 S-S BrEtsttt

Type Hidden

Cross References -

Notes -

Exceptions -

Output INFd =2 E

Pre-conditions AHE 217 Signal 2E0] CHSt E| AR M-S
Aot AJHSHO{OF StCt.

Post-conditions




3.2.6.2.  Signal Test Setting Attribute
Name Sig_test_setattr
Responsibilities HAR SHE S 2ot0] HYES A8
1. Z2NA (B2 Z2MA 4)Q| 714
2. St HAE LHRO0|A St topology THE BtE sl
3. HIARO| Hdalikl= Z0Q| T4
Type Hidden
Cross References -
Notes -
Exceptions 1. Z2M A9 714, topology THE! BHE 514 A0 4,
BHe S150] 1 0[Ae] H4ot Y EI| YUSES o2l
Output d83Y E2 0, AT B2 -1
Pre-conditions -
Post-conditions -
3.2.6.3. Signal Test Initialization
Name sig_test_init
Responsibilities HIAE 5_ 240l et HIARIS QI8 27| M E S35t
1. ZENASS MY

a. topologyO sliiEsh= ghgs Al
b. 444 Al topology THE Bt= 3IHE HE
2. 200 YYE Z2MASES Y

Type

Hidden

Cross References

Notes -
Exceptions -
Output Hd5Y E2 0, AW B2 -1

Pre-conditions

Post-conditions




3.2.6.4.

Signal Test

Name sig_test_exec()
Responsibilities 1. HAYES 2ol MHEl 25 T2 NASS A|2SHC}
2. REIDRMNASZERH AL E2HEE =0t
3. Topology0j e} 2Itdo = T2 MAS2|
A2t 2Z L2 AlLrstct
Type Hidden
Cross References -
Notes -
Exceptions 1. EZMA ASH E2 A|AEHIMO| 222 0I5H0]
HAAQl A3lo| 27tse B9
22 E st T2 M S ZETICH
Output INFdE=-Fa
Pre-conditions 2E T2 MASO| Tf7| AEHO{OFSHCY
Post-conditions A2t 2 S 7HAOFSICY

3.3. Performance requirements
33.1. IZZMASES HIEA] 174 0|49
332, EZYd-dEsZ=2MAasE?2

| Z0{0| S [0{RUO{OF BHLY.

7 Ol N7H OI5+04OF BHCt.




5. Prototype

5.1.  Sample Scenarios

1) HAYES AL 2S5 HYFLICL

Select a testing type

Signal
IPC
Lock
exit

type: 1

* Selected Mode: Signal
2) EIAEY TopologyE MEALCE

Select topology

1: Ping-pong
8. exit

Topology: 1

* Selected Mode: Signal, Topology: Ping-pong

3) DEAA B2 ZRNA KOl H4E YRR

#HEH#HEHE
1. Signal
HHEH#HEHH

Number of processes' pairs: 16
4) TopologyQ| IHE Bt= S5 S- gLt

Number of iterations: 1686686

5) DRAAS0| A Cored| H4E MYBILCH

=2o=2 T==2o0od

Number of cores (Max cores: 4): 4

6) EHAE S4E 2YELL 5 54 2= HAYQ B0l gLt

Number of tests: 3

7) Jzfmo| 222 MAsLC),

oTr=2 20d"

Variations of graphs: 2

8) 952 29200| &&= x5 tAS L.

Gaps: 1



Test Attribute

Number of processes: 16
Number of iterations: 108866
Number of cores: 4

Number of tests: 3
Graph type: 2
Number of gap: 1

confirm? (v/N): |

[-] Testing : Total pairs: 16, Current pairs: 2, Current iterations: 1

695.3610001666666
1136.4388U66666667
D69.327U660080001
1239.4369398800001
1451.1578031666668
1764.811125807619
20823.2187185
1 2297.493U6D6666666
18: 2487.4833473999993

* Save successed (file name: 2028721224559.csv)

1
511.532U0166666666 695.3610001666666 1136.U388U66666667 969.327U660000001 1239.4369398000001 1451.1570031666668 1764
.811125047619 2023.2187185 2297.U493U606666666 20487.4833U473999993

13) J24T 22T 2O
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