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FEE PUATERAL | zoo apscheduler | asyncio_pool bare_thread process_pool thread_pool
(fh#b)
1 40 157.73 ffb 288.55 {§Fb 140.57 fk> 141.79 4Fd 332.18 f¥FP  83.56 {HFD
1 300 424,91 > B5A7.57 K  404.67 fgFP  405.40 fgFP | 606.50 @R  323.16 D
1 2700 2797 EF  3.120 ZF  2.605 ZX  2.717 ZF  3.017 ZF  2.667 Z
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64 10000 10.515 Z# 10.311 Z# 10.449 ¥ 09.812FF 4.709FF  10.022 =F

BERTUME (M. EWEUE. SRFRIAHA) IR THR - £EEL .

HE  IERBF AL
TE6 = SRR - A—RIETHSINIRITIRR (RRISSTRE) . % — Bk SFREREEA
SEATREHES MR , SRATFRIE (53]

HLRFFHTRES , PUTRBIRFEN S BITRAESS

IS AR NEBREE)
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1 40 67.93% 82.14% 66.96% 63.81% 82.88% 38.45%
1 300 28.57% 44.63% 26.17% 28.08% 50.03% 10.75%
1 2700 5.17% 9.74% 4.50% 4.20% 11.29% 1.80%
1 10000 1.81% 4.13% 1.41% 1.26% 3.64% 0.60%
4 40 72.88% 77.73% 66.65% 68.11% 49.63% 47.40%
4 300 31.79% 40.54% 25.54% 27.64% — 15.92%
4 2700 5.27% 9.67% 4.68% 4.32% — 3.15%
4 10000 — — — — — —
16 40 — — — — — —
16 300 — — — — — —
16 2700 — — — — — —
16 10000 — — — — — —
64 40 — — _ _ _ _
64 300 — — — — — —
64 2700 — — — — — —
64 10000 — — — — — —
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1 40 6340.1 3465.7 7114.0 7052.9 3010.4 11967.2
1 300 2353.5 1826.2 2471.2 2466.7 1648.8 3094.4
1 2700 357.6 320.5 383.9 368.0 331.4 374.9
1 10000 100.7 101.1 105.5 100.3 99.9 104.0
4 40 21830.7 15805.1 25031.0 24678.8 21208.8 42122.3
4 300 9111.4 7693.1 9746.5 9780.0 13549.0 11034.0
4 2700 1404.6 1317.9 1455.1 1504.0 2861.8 1478.5
4 10000 398.0 399.2 400.9 408.4 869.9 408.3




HEE BUTERS.  zoo apscheduler | asyncio_pool bare_thread  process_pool thread_pool
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16 40 93723.0 63644.3 115870.7 91714.4 99452.7 176759.3

16 300 36443.4 31892.4 40594.7 37152.4 57119.0 45560.6

16 2700 5468.7 5419.3 5670.2 5873.4 11467.3 5885.6

16 10000 1522.8 1557.7 1601.3 1626.9 3396.2 1599.9

64 40 345987.8 284656.4 516381.4 377578.2 326969.3 714659.3

64 300 135579.6 126561.3 171144.5 150881.9 215170.2 183061.8

64 2700 21794.5 21519.8 23045.6 23513.0 45160.7 23119.9

64 10000 6086.6 6207.0 6125.1 6522.6 13591.7 6385.7
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asyncio_pool 4 10000 -419.34 1Fb PATIR 5.007 =&
bare_thread 4 10000 8.528 Zfb FxF 15.053 ZFb
thread_pool 4 10000 1.09 ¥ [B172 4.477 =

FEIRIENEEEAE  (f£ harness MIGATALE , RAESS{LED) : BaseWaiter._dispatch_worker (4 worker
A EERERY )  WorkerDispatchCore.resolve_period / resolve_phase /
resolve_run_timeout (Fi5EMEEf]) ; BaseWaiter.execute_service (E—IEER)
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R XM R 673.41 R , Z= 1.79 8% ; zoo 10000 ¥ / FF& 1 : RidME 9.915 ZM X4l /5 9.953
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W5 IRK (RHREER , SHKALN) 22.43 (i) ; SRRIEEW (AH/ARG/EN&E—KECE)
20.74 f#D ; IRATMHEAL (ERFBECHICKSTRIESIRE) 8.43 i

FRE 4, #4240 0 RERESR FE. BISRAKSIRYER) 0.00

W IRR (AFERE , SN 31.12 ik ; SR EW (AH/MM/ BN SE—XERE)
28.63 b ; IRAMEM (BERFECHICKSTHRESKE) 4.32 M)

FRE 1. #4f2 10000 B  AERHA (FE. SSREIIRSEF) 1.26

W IRR (AR, SIABN) 37.35 R ; BRI EW (AHI/MM/ BN EE—RERE)
37.74 (R ; RAZMHEAL (EECHBCHICKSTRIESKE) 15.28 fH#b

FRE 4. R4 10000 S FERHEAR FIE. SSAESIRMEF) 0.00

W IRE CRRERER , SN 43.77 HE ; SRERMER (FAN/MAL/BNEE—RELE)
54.88 f#b ; IRATMHEAL (ERFBECHICIKSTRIESIRE) 5.48 fHFd

BHREES

HAEE 1. PATIR 40 R T , BONAEZREE(KAME T apscheduler (815 -114
W) FAKNFEMARR , BREMGESR , A% REM—, .
HEE 1. PATIR 40 R T , BOWAEZLAEXS asyncio_pool B{E% %4 40
Ry, HbhEEEAE 23y (+35 )

AR  ZHEBREIFERS— TF3 A-1#Y , MR E—IE.
HEE 1. PUTIR 40 8> T , BINAEZLAEXS bare_thread B{E%-% 44 35
W, HPETEELE TF,  (+103 ) .

AR HABRREMERS— TRAAM, 7 -94 MM ZNIHRE—IFE.
HAEE 1. BATIK 40 F T, #IUAEZLARRT thread_pool BT Z T 114 k) , HPFE%7E "[EFE, (+45
HE) .

WINIESREZERR R MBAT AR (HF) - RERESR HIE. S5 RESIREF)
0. k& (HREIER , KAL) 22, SEKREN (FH/ME/BNEE—XERE)
21, B MEM (ERRECHICKSTERESRE) 8.




FHRE 4. PATIR 40 D T, WAL EIRAET apscheduler (BE% -235

WEY) TN FEMAR , BEREMBESR , A% REW—E. .

HEE 4, PATIK 40 R0 T, #INAEZLAERT asyncio_pool BEH LI, 24 (i) , HPREERTE "F32, (+54
HEp) .

AR ZHFBRESIERS— TEFE) 5 -29 #i) , MR E—HE.

HEE 4. PUTIK 40 D T , BINAEZZARRT bare_thread B{E% £ 7% 223

WA, HPFERE TFRXL (4379 W) .

HE BB EIFERS— MM H-94 HF  ENEERE—FHF.

HEE 4. PUTIK 40 fF T, BINAEZZARRT thread_pool {15 % 1 304

WA, HpFERE TEREL  (+134 HR) .

HE  RHEBERESFERS— THUTRL R -1 MR RRNRE—IHE.
WINRERIEZ AR MBI (YY) AERHESR (FIE. USRAETIRER)
0. JRR (ZZHARAER , BTN 31, SRERER (FAH/MEM/BNEE—KEE)
29, B MEM (ERREACHICKSTERESRE) 4.

FHAEE 1. PITIK 10000 fHF T , BNAEZLEE(KAIE T apscheduler ({15 -54

WEY)  FOANNFEMAR , BEREMBESR , MAS SREW—. .

FAEE 1. BUTIK 10000 HF T , HNAELLAEXS asyncio_pool {155 £ 4%, 565

WEy, HPEEEE "PITIRL (+486 HFD) .

HE  RHBERESFERS— TF3X, -6 M, MR EE—IE.

FAEK 1. PITIK 10000 fF T , HINAELAEXT bare_thread B{EFZ1E 229

WEy, HPEEEE "FAR (+5129 fRD) .

AR ZEHBREMIFERS— TeM A -5092 MR , KRR —IFE,

FHARE 1. AT 10000 HF# T , HIMAEZLAIRT thread_pool BEHZ 4 542

WA, HpFERE THITIRL  (+364 R .

WIEZREZAE R MBATHAMA (#F) RERESR (HE. S5 RAESIRER)
1, K% (ZHEREMREE, SN 37, SRR ER (FE/MA/8NEE—KELE)
38, RAMEM (EELIEADNICKSTRESRE) 15.

FHARE 4. AT 10000 HF T , HINIEZLERIATRIET apscheduler (B{ES -425

WEY) TN FEMAR , BEREMBESR , A% EREW—E. .

HAERE 4. PITER 10000 HF T , HINIEZLRETRIE T asyncio_pool (F{ES -419

WEY) TR FEMAR , BEREMBESR , A% REW—. .

HAEE 4. PIT{R 10000 WF> T , #HIWAELLAEXT bare_thread 1% £ 1% 8528

WEy, HPEEEE "FA)  (+15053 HFD)

AR ZHEBREIIFERS— M. K -5114 R | IRMERE—HF.

HARE 4. AT 10000 HF T , HIVAEZLAEXS thread_pool BEHZ 1

Ry, HPETEEE TEFR (#4477 THRD)

HE  RHEREIIERS— TF3. A -180 M) | MR E—IHE.
WNRELREZARIRZMEBAT AW (HE) AERER (FIE. S RAETIRER)
0. IKE (AHARAEEY , SHMABN) 44, BRKREEW (FH/MG/BRNEE—KELE)
55, RAMEM (EELECHICKSTRESRE) 5.

MR AEE RN
A2 : AR ERAPIIHIFXNR (A— workioad TEX L% vs BAMFR) , RIMBARMALE —RE
IR R/ RE /BRI | A BRI AERIE LES O® RS RS RR S



RE ok (EEEERRNERREM current IRz _E1SE)

=2

e / R

kEZ

TARE (WRERKR
oKz, BAE WK
B %)

AT
=]

=

SN R - 1E
PUTRLE R Z BTBFFAE
KR (0.0123s) (R
TR

0.15s, run_timeout
0.01s) ; FIEFMELE
dispatch_core.py:427
; AU WL S s
(IE%. PRCAEER.
HRE WIg, F1EK
) , RRALMDER
TR
worker——CPython
TERREHWTERE

5k

BE

LHRE (KEPITH
BT SEREFHE)

o

B A2
7£ Mprevious, {1t k18
HH, I UK
ERETHIREENS
— AN YATRFFREEH
B&, EFHSTESR
Th—REERT (WM
B TR/ RESA
RIS EEH)

5

BE

LEHIRE (REHITH
TS REHL)

KEM : AR R
1 Tprevious,; X k158
HH BT URARK
ERETHEREENS
— AN UEIRHFREER
&, ENHSTES
T—REE T (Fm
EFTENFT/ RES

R LEEM)

FEERIRWMIVARAATE |, IRRASHAIRARLAL ; 1% matrix.yaml B IRAFINERARE

®E  REEFE  A—HINRN=FPITES

A2 1 HEILNE - ERHATHRENBEARSZX R, HBERAR TSR RRXTIR 7 FR#m b

& LES © not_applicable

WNAEZRA R & XRE

FMMENER R (ATEREIGERX—)

(FXARRX LSS : adaptive_params, dual_arm_worker, native_params,

native_task_worker) ——ZZITIIRARNER , XAE LW

Fl{E% modbus_rtu.parse_response——Modbus RTU NaRZMifig4f : H N\ E—2%4 RTU ADU

IR (RS H EE %)

FUAERS( R1, R8, R125 (M3 7. 21, 255)

8, §MHEE—ANFIHE (
BUMAE LR AEPLEAY {3 B R

BMFEZRA FRBHRE S (FMZER AT AAECKETE) .

, HAK R EZAS L B
HRE 1. 4. 16, 64 ; GIRTAK 100 B + KA 100

vy TAFFRAFIEE B BR—%EIEITRKE

Xttt , AR —1MERERK., —PIERKN—RENEZ@AER , SoEEhAR TR, ATRRER MRS




1% AR MRS FIERNE RN Y ETH

XHRA R HEK PATERS L (D)  EiE BIMAEZ2F %K

apscheduler 1 40 HINAESLEL, 157.73 1b
apscheduler £ 1.83x

process_pool 1 40 HIMAELELY 157.73 #Fb
process_pool & 2.11x

apscheduler 1 300 HAELELY 424.91 1F>
apscheduler 1 1.29x

process_pool 1 300 BINAESR L, 424.91 #HFH
process_pool 1R 1.43x

apscheduler 1 2700 A2 2.797 Z%
apscheduler 1 1.12x

process_pool 1 2700 HAELELY 2.797 ZM
process_pool R 1.08x

apscheduler 4 40 HINAESLEL, 183.23 14 b
apscheduler £ 1.38x

apscheduler 4 300 WIMAESELE 439.01 kb
apscheduler 1 1.18x

apscheduler 4 2700 HIMAELELY 2.848 Zb
apscheduler 1 1.07x

apscheduler 16 40 HIMAESELY 170.72 14Fb
apscheduler 1 1.47x

apscheduler 16 300 A2 439.04 fHEb
apscheduler 1 1.14x

apscheduler 64 40 #HINAELELY 184.98 b
apscheduler 1 1.22x

DT FIEE

WAL T SHHMN (FIMEF KT ARATR) . ORI ESER——HBRETREC WK
e IREFERAAERTE. ER/NTHFROMCEAELRT , MAE "HRHEMER B— : BRFFERL
R, FERIEEATEER

XRRAR HEE PATERRGL (F)  ZiB MAELE (75

thread_pool 1 40 thread_pool bt zoo R | 157.73 %&b
1.89x

thread_pool 1 300 thread_pool Lt zoo R 424.91 {%Fb
1.31x

asyncio_pool 1 2700 asyncio_pool bt zoo 1 | 2.797 ZF»
1.07x

bare_thread 1 2700 bare_thread bt zoo fR | 2.797 &
1.03x

thread_pool 1 2700 thread_pool bt zoo R | 2.797 =&
1.05x

thread_pool 1 10000 thread_pool bt zoo 1R | 9.931 =
1.03x

thread_pool 4 40 thread_pool bt zoo R | 183.23 f4#»
1.93x

asyncio_pool 4 300 asyncio_pool bt zoo # | 439.01 f##b
1.07x




PULLPIES
bare_thread

process_pool
thread_pool
asyncio_pool
bare_thread
process_pool
thread_pool
process_pool
thread_pool
thread_pool
asyncio_pool
process_pool
thread_pool
asyncio_pool
bare_thread
process_pool
thread_pool
asyncio_pool
bare_thread
process_pool
thread_pool
thread_pool
asyncio_pool
bare_thread

process_pool

HRE

16

16

16

16

16

16

16

16

16

16

16

16

64

64

64

64

PATERGL (D)
300

300
300
2700
2700
2700
2700
10000
10000
40
300
300
300
2700
2700
2700
2700
10000
10000
10000
10000
40
300
300

300

Z=ib

bare_thread Lk zoo &
1.07x

process_pool Lt zoo &
1.49x

thread_pool Lt zoo 1
1.21x

asyncio_pool Lk, zoo {
1.04x

bare_thread bt zoo 1R
1.07x

process_pool Lt zoo
2.04x

thread_pool bt zoo
1.05x

process_pool Lt zoo &
2.19x

thread_pool Lt zoo 1
1.03x

thread_pool bt zoo
1.89x

asyncio_pool bk zoo
1.11x

process_pool Lt zoo
1.57x

thread_pool bt zoo
1.25x%

asyncio_pool bk zoo 1
1.04x

bare_thread bt zoo 1R
1.07x

process_pool bk zoo
2.10x

thread_pool bt zoo
1.08x

asyncio_pool Lt zoo
1.05x

bare_thread Lk zoo &
1.07x

process_pool Lt zoo &
2.23x

thread_pool Lt zoo 1
1.05x

thread_pool bt zoo 5
2.07x

asyncio_pool bk zoo
1.26x

bare_thread bt zoo 1R
1.11x

process_pool bk zoo
1.59x

UL 2 S A

439.01 f%Fb

439.01 fM#b

439.01 4%

2.848 =

2.848 =

2.848 =Fb

2.848 =

10.050 =§b

10.050 =

170.72 ¥

439.04 fFb

439.04 14Fb

439.04 1HF»

2.926 =}

2.926 =

2.926 =

2.926 =}

10.507 =Fb

10.507 &b

10.507 =§b

10.507 =Fb

184.98 f3b

472.05 f#b

472.05 4%

472.05 ¥



POLCWIES HRE PTG (BRY)  ZEiE HIMAELE 7%

thread_pool 64 300 thread_pool Lt zoo R 472.05 {##b
1.35x

asyncio_pool 64 2700 asyncio_pool bt zoo 1R | 2.937 &
1.06x

bare_thread 64 2700 bare_thread Lt zoo R | 2.937 ZF»
1.08x

process_pool 64 2700 process_pool bt zoo 1 | 2.937 ZFb
2.07x

thread_pool 64 2700 thread_pool bt zoo tR | 2.937 Z#
1.06x

bare_thread 64 10000 bare_thread bt zoo tR | 10.515 =#b
1.07x

process_pool 64 10000 process_pool bt zoo # 10.515 Z#»
2.23x

thread_pool 64 10000 thread_pool bt zoo t | 10.515 ZF
1.05x

3N B AS L

PRSI M RIRSAL © ZR/NT R TE. B A R—X

FIHE  TE = BOUAEZR M ST R B ISR RUE 2 M 5 SRR B AT =

GEATHERN (ISP KIREE / P
FHFHTE : 1.0% 2 33.3% (HEMLMBHREARMAR) .

EITHRMNE BNERERE (SESPN
BIOARAEZE / PR M, EREALY BT RBMENZRHEABTER. ERNFER 2T
fu, BMERRR—ATAZRAREKMT | LRFEREFRA "R 1.00x 42

PUBEYIES

FRE

PATERRL (18FD)

241

RRA

asyncio_pool

1

40

0.89x

PIMZESR 10.9%
N
19.3% , N AE R

bare_thread

40

0.90x

FMES 10.1%
INFETE
16.8% , N A fEtR

asyncio_pool

300

0.95x

PIMIZES: 4.8%
INFHTE
9.9% , At TR

bare_thread

300

0.95x

MMZER 4.6%
N
9.8% , N R

apscheduler

10000

1.00x

PIZESF 0.4%
INFHTE
1.3% , AR

asyncio_pool

10000

0.95x

PIMIZS: 4.6%
INFHTE
6.3% , A At R

bare_thread

10000

1.00x

BMMZESR 0.4%
N
1.0% , AL R

process_pool

10000

1.01x

P Z=5+ 0.8%
INFHTE
1.3% , AR




PULEWES
asyncio_pool

bare_thread

process_pool

apscheduler

asyncio_pool

bare_thread

asyncio_pool

bare_thread

process_pool

bare_thread

apscheduler

apscheduler

asyncio_pool

bare_thread

process_pool

apscheduler

apscheduler

HRE

16

16

16

16

16

16

64

64

64

64

64

PATERREAL ((8FD)
40

40

40

10000

10000

10000

40

40

40

300

2700

10000

40

40

40

300

2700

4[]
0.87x

0.88x

1.03x

1.00x

0.99x

0.97x

0.81x

1.02x

0.94x

0.98x

1.01x

0.98x

0.67x

0.92x

1.06x

1.07x

1.01x

BRR

MES 12.8%
INFETE

17.9% , A4 fER
PMZESR 11.5%
INFETE

13.1% , N AR
FMZESR 2.9%
INFETE

26.2% , A AL R
FMZESR 0.3%
INFETE

2.1% , N PR
PMZESR 0.7%
INFETE

1.6% , AL R
PMZESR 2.6%
INFETE

3.9% , AR
MMZES 19.1%
INFETE

22.7% , DAL fE
PNESR 2.2%
INFETE

18.1% , N ARt
MZES 5.8%
INFETE

33.0% , HAH R
PES 1.9%
INFETE

6.6% , N PER
PMZESR 0.9%
INFETE

2.0% , A PR
FMZESR 2.2%
INFETE

4.4% , AR R
FES 33.0%
INFETE

33.3% , At R
PMESR 8.4%
INFETE

12.7% , AR
MZES 5.8%
INFETE

22.3% , AL R
PES 7.1%
INFETE

8.4% , N AH PR
PFNESR 1.3%
INFETE

4.2% , N AREH R



XHRA R HEE PATERS A (D) PBE ERHA
apscheduler 64 10000 0.98x HER 1.9%

INFETE
5.1% , A HE PR

asyncio_pool 64 10000 0.99x HWESR 0.6%

H

NFAHTE
4.5% , DA R

R RRSwEXRIR

WNEE  AEIREKE | E#IK3) BaseWaiter.execute_service() (ZF2MHET) , RE Master KITTRIZITIEM
—EENRFEAGY—K , RIEERERNHMREN. SRET—MIFEAER , XKL ENE
IBERTEX—MIH KL ; Master WAIEEEHRRE L worker , IIRTHHALMEIZMIS L

H42utHA (apscheduler) : APScheduler

RIEREAERY | SRR SMEFIERAE | AESFRELANFE , A2 7E drain

B EFE . AR X ERREELTRERN | MTR{ESEA4EM Condition

S, SESRBANTF ST ALIRE G

H42utEA (asyncio_pool) : asyncio FHEMAZELEHITIR (FHT

loop.run_in_executor) , IE[REWMEIER ; SEBRMNENSFHEARBFTT4H

H12utER (bare_thread) : EFIRE—

threading.Thread , Joittifk, JTTER ; SREMERAIT NinE T, WERITERERFEN BT

list.append (GIL FAFRF) —AHAFAEE—RMARZBERORAE , BRXTRRAR T BRI
[42Ut8A (process_pool) : ProcessPoolExecutor : P TR SR B{EEHFEFI LK AT NinElis , 54
PR EESNTLR

H42¥iBH (thread_pool) : concurrent.futures.ThreadPoolExecutor , A/ =

HEE  BFEERA. TEFINEX

O12ViBA (zoo) : ¥mEhm& A A "worker

TFEARFHE WRIFSH . AR ERNERIOERT RO « L — R EIRE (dispatch #% reactor_name
MIEFE BB , SRARL) | TRIESREEREEENTEN ; YeiZL 28T , TRESIEE
PEC LRIV, D238 | STR{ESHARYM Condition 4 , SIS — KBTS NEIRE R ; X
AR EFEHNAELE R KT , BIXgERAFMIERF

TAH TS T A « AT (&R, HEE)

HRFH R ERE X RIEITIENRNFITREN | PITERBIRNERN EERITHROAESS , 5 "EH / 3%
B ARA—HFE , MBHERZEEN (RUBIERE , HTEHTTE XRTRER) . mmREX e
NEIEZEFFEY, ABRN R ; wmEhn, FESPITERBIRENAETY , RAEBMENTFERD—MNER. HiE
WEREBRKZEZE , BE—RFERMESR | Fd kMR R AR T —ER A S MR~ S
SR

BAEMESL kB | RAEESLE A

not_applicable (#MIEZEAREAEXBESN (FRAZXLESTS © adaptive_params, dual_arm_worker,
native_params, native_task_worker) ——ZE&MURARNEH , IREERW) . FFHTAHRF. BicEXE
MARFHFNER | —REMK MR FHEEE R RN SRS 560

K 5HEMBERT | XLATHRPITEMBERS SHE GFRES TR , SR aREs A M
WEXEC) . FIAENTES , BB KIESR B UM ERAER B EM— X L M F N L E Bt R

LBISFERS - NERI—IBITNERE I , RAlEEfThR

MARE T KX R



7 harness XTI T E 2Tk : SKIN zoo_bench.adapters.BaseAdapter P9 Fi%E (setup / submit / drain /

teardown)

B

- MEEKEEK B

, F zoo_bench.adapters.registry.register it , B#E matrix.yaml fJ extra_modules
BI B ARSI — LR EANE BTN, FRPOSBISBEE—ESMMRIE (3832 N MUTER, 54
BRITEEBITIR)
WINRER IR | REFIEEFEX RIS AR HBIE ; IHEMAGRTEC KR |, 21X RE T HREE.
AT EPIR AT SR .

, RBEHASHERIE, KNEDNEXAREEANE | —HERMERAEFERE. UE

- BFEPRE : {'parent_pid': 56883, 'child_pids': [57338, 57341, 57344, 57347, 57350, 57356, 57362,
57368, 57375, 57393, 57411, 57429, 57447, 57505, 57563, 57620, 57688, 57690, 57692, 57694,
57696, 57701, 57706, 57711, 57716, 57733, 57750, 57768, 57789, 57849, 57908, 57973, 58040,
58074, 58108, 58142, 58176, 58309, 58442, 58575, 58708, 59237, 59766, 60296, 60825, 62938,
65051, 67164, 69280, 69284, 69288, 69292, 69296, 69303, 69310, 69317, 69324, 69343, 69362,
69381, 69400, 69467, 69535, 69603, 69670, 69672, 69674, 69676, 69678, 69683, 69688, 69693,
69698, 69715, 69732, 69749, 69766, 69822, 69879, 69940, 70005, 70007, 70009, 70011, 70013,
70018, 70023, 70028, 70033, 70050, 70067, 70084, 70102, 70167, 70232, 70297], 'all_distinct': True,

'none_equals_parent': True}

% : &E%E
EXCANEM RAENR  XEFRATAEUNATTH ST FER (O, BEE. PITERNE) . BE—
N0 BARERE RN , MAEIMNE. ITESME—— "7JE —BEBIERI  ETATE

fE% R ¥ ST

E

apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
asyncio_pool
asyncio_pool

asyncio_pool

FRE

T O N N N N TN

o o 0o o kr P B PR
RN P Koo oo

PATEREAL (
M)
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700

SR L

288.55 fHi¥b
5A47.57 {4¥b
3.120 =Fb
9.890 ZFb
253.08 &b
519.95 fH#b
3.035 Zfb
10.021 Z
251.40 f4¥b
501.69 fH¥b
2.952 Zfb
10.271 =f
224.83 fHi¥b
505.68 f#b
2.974 =Fb
10.311 =7
140.57 {47
404.67 >
2.605 ZFb

p95

329.21 fM#b
582.23 Wb

3.300 i

10.004 =
265.53 b
547.62 ¥

3.090 Z#

10.167 =
266.50 Ui
532.97 fM#b

3.018 =i

10.573 =&
252.58 14
591.84 {4

3.060 Z¥h
10.844 =k
171.45 %D
456.89 M
2.662 kb

p99

348.86 {ub

591.17 ¥

3.323 =i
10.068 ZF)

317.11 b
560.45 fd#b

3.115 =¥

10.479 =
270.78 i

561.46 14Fb
3.039 =

11.250 =fb

268.72 {4#b

596.80 b

3.248 Zf
10.870 =i
177.08 f#b
485.11 fH#»
2.662 Zi

raxTEEUE

0.070
0.031
0.028
0.007
0.063
0.024
0.013
0.013
0.033
0.034
0.011
0.024
0.064
0.064
0.023
0.027
0.092
0.061
0.013



WES

asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool
process_pool

process_pool

F NN N N N NS

DO R R R
E R oo o o

PATIRAAL (
)
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300

SR E:¢

9.476 ZFb
159.80 b
410.40 #H%F>
2.749 ZFb
9.977
138.08 {4#b
394.14 H#»
2.822 Zfb
9.992 ZFb
123.94 #4#b
373.95 {4#b
2.777 =7
10.449 ZFb
141.79 ##b
405.40 #H%F>
2.717 b
9.972 Zfb
162.08 14§#b
409.00 f#F»
2.659 ZFb
9.793 Z#b
174.45 1gb
430.66 fH»
2.724 ¥
0.834 Zfb
169.50 #ib
424,17 $hFD
2.722 Zfb
9.812 Zfb
332.18 f4Fb
606.50 ¥
3.017 =7
10.015 =7
188.60 f#b
295.22 {4#b
1.398 =
4.598 Zfb
160.88 b
280.12 14#b
1.395 =
4.711 ZF
195.74 1§
297.44 14Fb

p95

9.716 Zi

183.66 fH#b
426.74 ¥

2.791 =

10.058 =
155.96 {Fh
402.93 fFh

2.867 Zf
10.044 =7
210.21 #5fb
381.84 b
2.813 EW
10.665 Z#
164.71 1#b
449.66 1M
2.750 Z#»
10.057 =
176.75 {§#b
423.72 tib
2.692 Zib
10.400 Z#
182.12 b
440.99 f#b
2.770 EF
9.899 Z¥b
176.72 1#b
430.10 fH#b
2.741 Zfb
9.871
372.02 fb
644.08 b
3.063 Zfb
10.125 =
247 .46 1b
373.91 fH#b
1.700 =#»
5.151 Zfb
220.91 ##b
321.58 1#b
1.464 Zfb
4.815 Zfb
242.18 ¥
327.42 b

p99

11.633 Zi
186.21 #b
442.25 fFb
2.832 ZFb
10.063 Zfb
163.23 fH#b
421.98 b
2.934 ZFb
10.143 =&
217.01 ¥
408.52 fH#b
2.815 Zf
10.843 =i
170.32 #gb
458.71 fgFb
2.785 Zf
10.074 Zf
185.28 fH#b
429.34 1hFb
2.693 ZF
11.034 =
188.43 kb
442.80 fH#b
2.774 =5
10.052 Zfb
178.09 #b
432.47 (¥
2.744 ZFb
9.945 ZFb
385.43 b
651.86 fH#>
3.187 %
10.215 Z=#
253.31 {H#b
401.46 >
2.011 ZF»
5.619 Z#
241.56 {HFb
336.26 b
1.476 =
4.940 ZFb
253.66 kb
331.38 fikh

X B

0.057
0.098
0.026
0.010
0.009
0.073
0.021
0.012
0.005
0.225
0.024
0.008
0.021
0.067
0.060
0.009
0.004
0.049
0.017
0.005
0.031
0.027
0.014
0.008
0.006
0.019
0.009
0.005
0.004
0.057
0.035
0.014
0.007
0.180
0.112
0.107
0.056
0.175
0.083
0.026
0.015
0.115
0.056



R HERE PUTERS (P p95 P99 AN B HUE
D)
process_pool 64 2700 1.417 W 1.538 Zfb 1.615 Zi 0.039
process_pool 64 10000 4.709 = 4.749 Zfb 4.799 =i 0.005
thread_pool 1 40 83.56 {HFb 99.22 b 104.74 15D 0.104
thread_pool 1 300 323.16 f¥#  358.34 f¥FH  360.98 fkd  0.048
thread_pool 1 2700 2.667 =i 2.692 = 2.741 Zf 0.008
thread_pool 1 10000 9.618 = 9.832 Zf 10.008 =¥  0.011
thread_pool 4 40 94.96 fFb 107.50 fgFd  111.37 4  0.072
thread_pool 4 300 362.52 b 370.91 Wb 372.59 f¥b 0.019
thread_pool 4 2700 2.706 Z# 2.753 =/ 2.776 Zf 0.013
thread_pool 4 10000 9.798 Z¥b 9.901 Z#b 9.981 Z¥b 0.008
thread_pool 16 40 90.52 f#» 104.07 fH#b 112.32 b 0.070
thread_pool 16 300 351.18 b  363.24 fgFP  369.43 K  0.020
thread_pool 16 2700 2.718 = 2.758 i 2.904 =7 0.019
thread_pool 16 10000 10.001 = 10.427 =i 10.716 =i 0.019
thread_pool 64 40 89.55 {Hfb 91.29 b 91.83 ¥ 0.017
thread_pool 64 300 349.61 b 355.29 fH#b 356.04 f#¥#h 0.008
thread_pool 64 2700 2.768 =i 2.814 = 2.828 Z# 0.007
thread_pool 64 10000 10.022 =fb 10.175 = 10.246 Zfb 0.014
700 1 40 157.73 b 190.47 ¥y  212.68 fF»  0.101
700 1 300 424.91 fFb 455.46 b 458.23 kb 0.038
700 1 2700 2.797 Z/ 2.822 Zfb 2.825 0.006
z00 1 10000 9.931 Zfb 10.029 ZF  10.091 ZF  0.006
700 4 40 183.23 1 208.27 fFy  212.35F  0.081
700 4 300 439.01 ik  459.84 f§FP  497.54 f¥F  0.038
700 4 2700 2.848 ZFb 2.913 b 2.938 Zfb 0.012
700 4 10000 10.050 = 10.172 =i 10.227 =i 0.008
700 16 40 170.72 tgFs  225.48 Ry 232.07 ¥ 0.154
700 16 300 439.04 ¥  483.56 fgFd  497.31 4%  0.052
700 16 2700 2.926 =i 2.968 = 2.985 Z 0.010
700 16 10000 10.507 = 10.987 Zib 11.238 =i 0.020
700 64 40 184.98 b 222.63 fFd | 225.59 b 0.108
700 64 300 472.05 f#b 487.34 b 496.03 &b 0.020
700 64 2700 2.937 Zb 3.067 Zfb 3.105 & 0.019
z00 64 10000 10.515 Zf  11.025 FF  11.049 FZF»  0.024
B : HESRE S R4 b
AR HRE PATERRAGL (TR AEZETF4H pinzlsl7d PATIRSN
)
apscheduler 1 40 237.02 {Fb 82.14% 51.52 fgb
apscheduler 1 300 244.40 fFb 44.63% 303.17 fHEb
apscheduler 1 2700 304.02 fHFb 9.74% 2.816 =
apscheduler 1 10000 408.51 > 4.13% 9.482 Zfb
apscheduler 4 40 196.71 Wb 77.73% 56.37 kb
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apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
apscheduler
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
asyncio_pool
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread
bare_thread

bare_thread
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2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000
40
300
2700
10000

210.79 b
293.59 fH#b

94.13 b

105.90 b
117.31 f#Eb
133.41 f¥b
106.51 fg#b
104.83 f##b
128.74 f¥b

90.48 f¥h

113.83 kb
114.16 {5¥b
125.91 {4¥b
110.40 #4%b
113.04 {%#>
114.79 4%

pancc1=174

40.54%
9.67%

66.96%
26.17%
4.50%
1.41%
66.65%
25.54%
4.68%

63.81%
28.08%
4.20%
1.26%
68.11%
27.64%
4.32%

PATASSIY

309.16 ##Fb
2.741 ZW
14.823 =
53.43 kb
309.91 ##H#
2.713 ZF»
20.657 =7
50.89 fH#b
297.16 b
2.718 Z#
20.896 =
46.44 1HFE>
298.76 b
2.487 ZW
9.342 =W
53.29
305.58 f##b
2.620 ZF»
14.654 Zfb
53.84 f#h
303.55 1#b
2.698 Z#»
24.790 =
52.47 {H#
296.86 M
2.643 Zi
86.213 =
51.31 ¥
291.57 ##b
2.603 =W
9.846 Zfb
51.69 fH&b
295.95 1#b
2.545 Zb
14.784 Zi
50.76 g
299.23 fH#b
2.594 Zi
14.902 =
50.72 g
296.82 b
2.584 Zfb
14.905 Z#
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process_pool 1 40 275.31 ¥ 82.88% 56.87 b
process_pool 1 300 303.41 fH# 50.03% 303.09 #H#
process_pool 1 2700 340.55 {#h 11.29% 2.677 =%
process_pool 1 10000 364.82 fHFb 3.64% 9.650 =
process_pool 4 40 93.61 {HF» 49.63% 94.99 1¥#b
process_pool 4 300 — — 569.90 {H#>
process_pool 4 2700 — — 4.831 =¥
process_pool 4 10000 — — 17.613 =&
process_pool 16 40 — — 90.15 f%F»
process_pool 16 300 — — 564.29 ¥
process_pool 16 2700 — — 9.624 ZEfb»
process_pool 16 10000 — — 53.594 =
process_pool 64 40 — — 95.71 fhFb
process_pool 64 300 — — 572.83 {#
process_pool 64 2700 — — 25.932 =
process_pool 64 10000 — — 173.835 =
thread_pool 1 40 32.13 fFEb 38.45% 51.44 {§#>
thread_pool 1 300 34.74 g7 10.75% 288.43 fHFb
thread_pool 1 2700 48.01 f4Fb 1.80% 2.619 Zf»
thread_pool 1 10000 57.70 fF> 0.60% 9.560 Z#
thread_pool 4 40 45.01 b 47.40% 49.95 fHFh
thread_pool 4 300 57.72 (¥ 15.92% 304.79 fHFb
thread_pool 4 2700 85.16 fF» 3.15% 2.620 ZFb
thread_pool 4 10000 — — 19.499 Z#b
thread_pool 16 40 — — 48.21 ¥
thread_pool 16 300 — — 297.14 ¥
thread_pool 16 2700 — — 2.632 ZFb
thread_pool 16 10000 — — 20.219 =&
thread_pool 64 40 — — 47.21 fEFES
thread_pool 64 300 — — 293.01 {%#
thread_pool 64 2700 — — 2.681 =fb
thread_pool 64 10000 — — 25.119 =&
z00 1 40 107.14 ¥ 67.93% 50.59 {H#b
Z00 1 300 121.39 ¥ 28.57% 303.52 f#H#
Z00 1 2700 144.58 ¥ 5.17% 2.652 Zfb
z00 1 10000 179.89 f#b 1.81% 9.751 =
700 4 40 133.53 {4#b 72.88% 49.70 f#Fb
Z00 4 300 139.58 % 31.79% 299.43 ¥
z00 4 2700 150.03 f#b 5.27% 2.698 =¥
Z00 4 10000 — — 15.037 =
700 16 40 — — 44.68 b
200 16 300 — — 301.40 f#b
200 16 2700 — — 2.756 =i




Vi3 HAEK PATHEMG (R HEZ2TF4H Pinz==1rd PATIRKIN
)

700 16 10000 — — 51.225 Zfb

200 64 40 — — 47.40 15#b

700 64 300 — — 301.28 fH#h

700 64 2700 — — 2.753 Z#

700 64 10000 — — 82.491 ZEF»

fizR : HESH KRS

ES HEE PATARREGL (T5FD) BIE (EF/%)
apscheduler 1 40 3465.7
apscheduler 1 300 1826.2
apscheduler 1 2700 320.5
apscheduler 1 10000 101.1
apscheduler 4 40 15805.1
apscheduler 4 300 7693.1
apscheduler 4 2700 1317.9
apscheduler 4 10000 399.2
apscheduler 16 40 63644.3
apscheduler 16 300 31892.4
apscheduler 16 2700 5419.3
apscheduler 16 10000 1557.7
apscheduler 64 40 284656.4
apscheduler 64 300 126561.3
apscheduler 64 2700 21519.8
apscheduler 64 10000 6207.0
asyncio_pool 1 40 7114.0
asyncio_pool 1 300 2471.2
asyncio_pool 1 2700 383.9
asyncio_pool 1 10000 105.5
asyncio_pool 4 40 25031.0
asyncio_pool 4 300 9746.5
asyncio_pool 4 2700 1455.1
asyncio_pool 4 10000 400.9
asyncio_pool 16 40 115870.7
asyncio_pool 16 300 40594.7
asyncio_pool 16 2700 5670.2
asyncio_pool 16 10000 1601.3
asyncio_pool 64 40 516381.4
asyncio_pool 64 300 171144.5
asyncio_pool 64 2700 23045.6
asyncio_pool 64 10000 6125.1
bare_thread 1 40 7052.9
bare_thread 1 300 2466.7
bare_thread 1 2700 368.0




iE HRE PATEREAL (38D) BE (EF/%)
bare_thread 1 10000 100.3
bare_thread 4 40 24678.8
bare_thread 4 300 9780.0
bare_thread 4 2700 1504.0
bare_thread 4 10000 408.4
bare_thread 16 40 91714.4
bare_thread 16 300 37152.4
bare_thread 16 2700 5873.4
bare_thread 16 10000 1626.9
bare_thread 64 40 377578.2
bare_thread 64 300 150881.9
bare_thread 64 2700 23513.0
bare_thread 64 10000 6522.6
process_pool 1 40 3010.4
process_pool 1 300 1648.8
process_pool 1 2700 331.4
process_pool 1 10000 99.9
process_pool 4 40 21208.8
process_pool 4 300 13549.0
process_pool 4 2700 2861.8
process_pool 4 10000 869.9
process_pool 16 40 99452.7
process_pool 16 300 57119.0
process_pool 16 2700 11467.3
process_pool 16 10000 3396.2
process_pool 64 40 326969.3
process_pool 64 300 215170.2
process_pool 64 2700 45160.7
process_pool 64 10000 13591.7
thread_pool 1 40 11967.2
thread_pool 1 300 3094.4
thread_pool 1 2700 374.9
thread_pool 1 10000 104.0
thread_pool 4 40 42122.3
thread_pool 4 300 11034.0
thread_pool 4 2700 1478.5
thread_pool 4 10000 408.3
thread_pool 16 40 176759.3
thread_pool 16 300 45560.6
thread_pool 16 2700 5885.6
thread_pool 16 10000 1599.9
thread_pool 64 40 714659.3
thread_pool 64 300 183061.8
thread_pool 64 2700 23119.9




iE 3 HRE PATEREAL (T8D) BE (E5/%)
thread_pool 64 10000 6385.7
Z00 1 40 6340.1
Z00 1 300 2353.5
z00 1 2700 357.6

z00 1 10000 100.7

Z00 4 40 21830.7
Z00 4 300 9111.4
Z00 4 2700 1404.6
z00 4 10000 398.0

z00 16 40 93723.0
z00 16 300 36443.4
Z00 16 2700 5468.7
z00 16 10000 1522.8
z00 64 40 345987.8
Z00 64 300 135579.6
Z00 64 2700 21794.5
z00 64 10000 6086.6




