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% (function-as-a-service, FaaS) MM H P AT & & FE AR 55 48 LN THE AR S, W AWS Lambda®),

Azure Functions? Fl Google Cloud Functions®.

TER S5 # TGN 6 b, BB B R PP I R AR AT B 7e, (RIS 02 2= S (4t s 1) B U 2
BEANUE 2R e oe (7). R 5% 28 T AT 51 G AR R /NS ™ Fee Bl /) ok e syl i e, T AR
FAMY g B AT UH IR B S, Dy e L P BRI T AR s g g e 7 (81, b, 45 24 R B sl S N
I, k5% 2 0 BN T 51 6 0] AR/ e 25 R B S i TH SRIAE i B3R, [0 I AR 44 R 50 B A P 4
) F P 3, SRARRAR T8 1 0 = IR A BT AR, AU s v 4™ e R 70 ANAINRL FEE 1) B it 2l
BRG] T kR 2 B A, R EAREOTH 5 ), MapReduce 84145 101 IR 35 5 ST A1)
gy 1214 55 TR B IRSS IR EANTT ET & Do),

TENRSS a5 To R ST G b, ok BAS R #4528 8 FH 1) R B SE A1) VR 5 B 28 AE i 5 o . ASTRTE
PRS2 [ R B R RR B B, RIS, SCILBTRMR . S — NS SRAEPAT I, k5548 75 2
B —ANEE, RFTENREARS, JFEINEHE SR AT VI A A R A, B ek 2 A )ik
FERF A, XRS5 Bl . 252848 Linux P9 RZER A 145 20 R0 iy 42 25 TRI DL N A A BR 5
SR TR B IS AT PR DAR OR eR BOCSE ) RE 08 TR . s AT, X T CPU BEIECR UL, 4]
DU R SR BIE SR € 1) CPU R181T, JF BB IR R B 2 A CPU BIALE. 7E[F— & 554
b, ETEBR BB Linux W, BT A R ECSEBIERE S — 1) CPU W FEHESE T 1 1 B AT
I/ R B S A T 2 5 R v R BT ) AN 98 5 B0 T4 2 32 BR B AT R R ) 5. b, eR B ¥8 J
AN RO E] 1T Z AT, RS s Jo AT EF 608 H W] DLOE R R S g1 aa T, RIOREY
— B Lb T TRDIRZS 1) R S5, DA AE 7 1) R 50 FH BIA IS n] DL B 5 R I S R el R, i
FENR S5 5 To AT 37 50 T A bR 50 2 SR AT SR 2 — AN AT BR AR 14 i

I SIS T AT AT TR I, IR 55 a8 0 BN T B G K BRBUE S AFAE I B RE: (1) KBTS
PATE I FE A, WL R L gk 1 7 N EE Y, I B AEATSS HHAR K (2) ¥ 8 3t i3
A 2% 56 RS TG 335 52 0. X PR ANRFAE T BONAG 1 28 HLAT 55 1 2 SRy dl DA B A2 I FH T IR 25 2 TG B i
6. i, BRAR Linux W # CFS (completely fair scheduler) #2388 F 19228 B 5%, X TAE
FERANBUR, RITC I8 R A (B A7 AT 5530 2 A= i J S (R4 55, B2 LEA0RLEE I I 1] Jy Hh3R4S CPU
TR LB . X S BT BAMIFEMR ST CPU LS #EAL S <A BN RIS AF SR . S8
A AT 5511 5 A2 AR H ARIR), B CFS SEH R R B0 AT BN SO, S B0REAE IR K1
SRR, — LRSS TR AITHEE S R Je K Se i %5 (first come first serve, FCFS) Sy EAT Bk
FESS IR . SR, FCFS 552 S 3 LI %E (head-of-line blocking) 73, BJJ 24 Ak 1) e Hr AT st [
TR, B DAk BR BT 55 75 2204 JR sh 3T I B ASCS I, 2 EUIA A I [T 01 SR AE T U6 4047 /i 75 225547
BRI ). X 2 A RGEI T3 s H e B (3G FH AT 55158 (shortest job first, SJF) Al 46 %l
SREFEESE (shortest remaining time first, SRTF) 4, 7] DASE I/ 1)~ 2o )97 e ], EL2 AT e S 8K
S KA ABIHAT. I+ H SIF 1 SRTF X5 T BR A PAT I 8], T Z208% 1 bR 28000 J5 sl it 1], A
13— TR A B SN A KSR 2 S LA PH 2E 0] j. fe AT 55 TR5E (best job first, BJF) 122 PAFI R
(multi-queue scheduling, MQS) 50152 A WP Hu R BEKAT 5 30T, ATt S AT 55 2 1A, DAORIE—
S B AP, SR T BRERT 55 B AT I TR AR, X 677 3k M LUORS s 3 46 e 5 PO~ 1487 P 4
Wi J87 TR 2~ 1A

AREET CFS SR TN R EIR S HELE, T2 S0 AR 2% 25 10 4 o 1A R A0 2 FH ) Jm) 3
R JE R, S S 52 T DAAR RS B 55 O N AT AP A E B R s . SR, FRATVET X Ik 5 45 0
TR S 6 b R R B 25 AT IS [R]85 P VS TR R 0, 3R HE T8 CPU 2 R sl AR A

1) https://aws.amazon.com/lambda/.
2) https://azure.microsoft.com/en-us/services/functions.
3) https://cloud.google.com/functions.
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S AN SIS G L IDT (invocation deadline time, 7E 584 AP IV E VLT, AE55 15 BN TE]) 1
FA NS HEERAT S5, AT DAFE AN 5 A S Dt 35 PR RO I 00 T 2 e~ S mi Sz ) 3642 S N
AL T — i a] 5 i i B 598 FaaSchedule, ‘B 48 A% 58 1 BB 04T I 8] A1 Sl 1] A A
SERFINF ). FaaSchedule AMYARIUESEA BRIEUT 55 1 52 B 76 BN [A) R AN - AR 58 4 A1 B 50T
Y 5E i 8], T H BE % ) 0] BE s 2D bR BUT 55 -2 5E s 18], B4, FaaSchedule 7452025 16 % 1
JE SN, RIE I 25005 B 3 A5 TR B 2 SR AE AP VR IR TR A, T S & 49 v 7 K
PRI B SR . SRS AT (1) e A VI EE RN, (2) Yook SeRSS L 5En%; (3) 1B KB AIK-F- 1 58 e 1]
FVRAT SO0 TN (4) EAIE KARS AFYERIRTHR T, /MU 578 BN TE]; (5) 5842 H & RN,
TE R 4525230 BBl Y 38 AP AT 55 P, DU /IMESF 38 58 s ). FRATTFE OpenWhisk® P& FSRBL T
FaaSchedule [ %4 224¢, FA8 I A 55 2% Jo AN S5 A B8 e R kAT 17 SR80, SRR 45 SR W, AR T3
A S, FaaSchedule R LA 25 FEACKLAT 25 1-F 15 58 S 6], I TP AN 0 KAT 5536 se . A+
FTARDD 2 HF YRS,

2 BRI

g5 38 AT H OO T — Rz ARl 18] S 78 SRR P 20 i AR ek £ e
1. MRS T RN TH B 6 AT AT i R 28 AN AT X L8 pR £, AR A R B0 S B 87 R/
I3 BB SE ], $Rpt T ARE SRR 4 e 12361 DRk, ARS8 J0 BN TH SE R B R B
RSP ATh BRI IR 2% (FaaS) TR UERHE, 41 AWS Lambda, Azure Functions F1 Google Cloud
Functions. B HIR 5| JIHI2, MRS 28 0T RO S brfdt B 0 2l o, A SR 4t 7 2 2 1 A
Reah W8 PRk, TIE RSS2 T AN T AR AT AR PRSI 23% I E A K RO,

2.1 PRES[BEEMTELEHIA

B 1 s 1 AN R R 55 2 JE T 6 2R LS R L AR R B 55 R sh BI3T,
23 AR, (1) T aR ok B A R bR & RO 1R 0 & B —A T AL (2) £
AR R, BT T B B — > B s b AT AR B, A R s il w] A A AR BE 22 AN D,
ARAERR T P KIBIAEECE, E Knative 7, BRAGEA & H il mT LA 22 100 AMRAT. iR
HRTAFAE D RRBCEOIA R IR R, WHZ R BT S & B o XA LT IR 3. iR B
8RR S, B — AN B SEBISR AL BAZ AT ST, BN JA SN, (3) BJa, BB NN IE R
QI — AN LR, BRI (W0 Linux (1522 A T IRELS CFS) ME/EHAT CPU LT, 3K
AR FE 2 BAR PR B G — NPT B, IR IR 5 23 TR IR 5 RO — A SRR 2L [16~181,

2.2 Linux AEHE

Linux J A2 SCRFAD TR FE 5R0E 220045 3 Fh: St e (first-in first-out, FIFO). #2 4% AE (round-
robin, RR) 582 A (CFS). ££ Linux 5 IR 8 B S0E n] LARI A7, BIAT DUAAS [F] B R 5
B AR EFENE. 7 Linux 1 FIFO 1 RR J& TSI i B2 28, 147 5 m i HAT I 56 %, BIFEAT A2 SEI
P BESRHRERE T, CFS T BRI A A B BE L2

4) https://openwhisk.apache.org/.

5) https://github.com/CGCL-codes/faaschedule.git.

6) https://www.reportsanddata.com/report-detail/serverless-architecture-market.
7) https://www.cbinsights.com/research/serverless-cloud-computing.
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Figure 1 (Color online) Architecture of a general serverless platform.

2.2.1 EMAERER

FIFO Al RR /& iR LAl 1 FE 5. 24 FIFO /RS IHRIZATIN, B2 —HIBTHRZM. MRS
FERE I HAE R 73 A HEMESS I, FIFO I 2] BE £ 2 MM ML (). RR. AT B SR AR A mi Bz g
RR #f CPU (£S5 By — NI TAR, SRR DI 2] — N HEBMESS. 2810, BT CPU (£S5 HISAT ikl
S NZAEIALY, RR A4 T i ).

2.2.2 AFMHIHEREE

CFS #& Linux BOAFIIHEERS, H 3 EHARRSEI CPU AR50 ) A il K [aE47 1
12530 72 o A i R I IRIAE 5%, RS (EAIRLFE (RIS 18] v v 3R 1S CPU BRI EL M BT, CFS ARIEAT 551
B (PRSEZR) F PRt (8] 73 AR A 18], 23 BC4S FTA 1K) CPU AE5%. CFS 8 AL IZ AT I (7]
(vruntime) HLHISREREREEMESS I CPU IS ML vruntime 1WEFAE S CPU B8], I4%4E
FARLIMBL. EZERAF, BV CPU BO#E B CRIIEIT IS, 12817 PAFIR % vruntime
HEFPIZL BB (RB ). AE55 1 Jct CFS 7B S — NS ATBAS, AESSAEIZ AT BA S o i (o7 B K Sk
SE T EARRATI RS AT, ERFUCRFEN (RIEENI ] 45 5K), CFS A RB B H1ILE#E vruntime f%
NR —AMES

2.2.3 HIAE

N T G RN KR G TR G E 2 [ CPU I, TR CFS 248 ik
RETATE, Linux SIN T AU, EIXFHLEIT, CFS &% 18 B STARA DT LLZ AR,
R AR, IXFE, CFS T 88 M A% S f— £ SR AR S5 R A N 2 AL TR S5 7.

LH P B 2 2 K DA R B e i, AR 75 SRS At I EE . B4 CPU 4P — AN igdT
BAF, AN EEALAEXS S CPU BB B SR 72T BAFI. RIS, eRR 1 i sefh, mT LA
BB WE TRBMBTIG, RS IRE RS, MR, S B SRR 4 T ik %
—ANEBE AR, FINTH R RIS R LR, IR LR, BRCR AT N T — IS TS, iR dfs
2, WIHENZA K T1847 A, 4k S0k £ BE Lk,

TAREALA BT N SE B CPU I B2 SR (KRR SR O 1 kA, ¢l 88 I 21 1 B2 2 ] 52 AR AL
BT, A2 25 b= AT B4 1. FRATT AT DL 75 ZEAN[R] (0 4 5 S (10 2 1) R 5 s 491] 73 P
FIA RS, 285 FevE AR B B A SR B AT
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Figure 2 (Color online) Execution time characteristics of serverless computing applications. (a) Function execution time
(ms); (b) serverless APP cold-start and execution time breakdown.

2.3 RPESHFIES

PR B AT 55 I PRAT I TRVRFAIE 0T T4 52 A A AR R P2 SR A8 SR L. Dy 17 R 55 4 Jo S FH A4
Pk, B, AR A Azure Functions B EREHES) 7M1 H SR S5 & TC N T S LAR AT
i), fifija, ASCAEH OpenWhisk 23T FEAFHE 1 6 ANk 5545 JC IR0 2 1 pR B AT I R, SX 28 B0 2L
KB SCHR [19~21], M 1% KR AR S5 45 oA N AR . S5 R WA 2 P, @i X ee i, Al
WO T A E BRI AR 56, RT3 HOSRAT IR R0 5 FEVE AR, HLBUE AR 55 L 4l 1 30K
ELAB. RSO 55 (I PAAT I 180 2 48 AT 55 A8 B 280/ 4 21 R B0 AT 52 B e 1) B BRATT A BT ok 1] 5
7 R, VR BN ANGE. AN, AT MR, i 57.98% iR AT I 1A > T
s, IX—KIE AWS Lambda [ 9 —20. JLk, ¥ 8 30 3 HEZ AT I IR S0 AN o] 200, — a3
AIPRAT I TP AN B (1) B s BCSEBIFAIR LT B (2) BT BREAS (2 RTRR “$AT
1)), TGRS, 5 1 MR R IO, TR R 8l BATRIRERY, QU MyIas e
PRI IS [R] ] BEAA R 25 MOT 4. ¥4 S8 ST A i %2 7T DA & SIS AT IR TRV 95.68%.

2.4 [EIESH

CPU 1 B SRSt T AR 45 g IR A7 6 2 e 2 17 AR, B M B SV AR R R BE R %
JE AR 55 4 oI R BT 45 R, TTRE P ECE & SRR BE TR BRI R R BT 55 1 28 P 1] R

BREEFTBITET SRBEEE. DA RS2 0 BANTHE T & AT 55 5k 2 2R e 3
JelR4s (FCFS) Mg 221 X 5 Linux WA SR FIFO SEBESSML. SRTI, FCFS 8 ¥ 2 5 8B\ Sk L %€,
I H R 32 B R AT A S R IR, B AR AT A A 1 AP B AR5 R 2 R P 18 SRR
R4 BRI ek K s, DR T DASR FH 7 B 20 FCFS B3k, ERFRATITCVEAE A% 18 F5E 2 T 2
I R, R R AT 55 AT I ) 22 57K LA 45 J8 22 B RS- 48 oI it B3z .

ESBEEE. SEER (SIF) Fm R AR % (SRTF) AR SE I 5 /) 17 35 i J82 i
6], I HAEVF 29U T 2 A7 23~250 SR, IR Le 5752 R ERAT S TRIEIAT. ARk st
(BJF) [18:26] FnZ PAFIRE (MQS) BT R P AT % 5 KAT S Z B AP, (HEATE 2 T 5
BT BB A SR BT A, At 2 R R SR X A 45 RKAE S5 058 . R AR P s LA
HRF B FH 4 75 SR il 4k BJF Al MQS 5.

Linux IREMBEEE. S8R Linux MEAAFRES (CFS) AERE (RR) 2Tk
SRR 1] B U B AR, DLSRBIRT SR TAE Sk i APk, SR EATE 2 2 Sk AP dEPERe. bE
MR 55 48 oA TAE R AW RS, 8 AT H RS AT R e, = =0 ERIRT

8) https://github.com/Azure/AzurePublicDataset.
9) https://www.datadoghq.com/state-of-serverless-2020/.
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CPU L. AR5 HIBLEA R R HHXT () CPU 380, 10 AN FH 7 31 SR AR 5 o K ) B 5T 2570 iC 45 12 pR KL
2T CPU . — B &7, AR5 T BAEIBAT B h 3545 N UGB AT ML 2. SRR AEAE 55110 55 A2 X DA
i, By CFS AUy R s B0 AT R SC V), 3 B0k BOE AEAR R i B2 S5 A T4, IX— T
oI bR B S BRAAAT I ) (28,

DRI, R ER 22 ORI FE B0 1 D N R PP vt v il A0 PR 52 S 9, STk [29] 48, CFS %
ZER LT 5 RS (last come first served, LCFS) R AT g S EE @B LER. Nk, 1IZ0F 7
FREVUET X R — AR It R R S SR e R SS (FCFS) SRl M H R B A8 T W il R 25 28 3 s (R v
E. SCHR [30] W23 1 CFS R & SALE M AT vty il Java 82 F o 2 SRR HE G Y, SR R
RSt (FIRO) 1 B2 S0 BE %45 33 3 [T USCRRF TR) R 982D 21%. b4, STk [31) 8 &k CFS 1
ay, AR 5 HAh TRk RS AT, BEAE MR IEIR TAE i 4EFE R RS L& (quality of service,
QoS). Xk [32~34] FEMITEARIg 5 N RHAZLER A #6005 LU TAEG ISR AR AT AL, XL
& R W B 0 AR I 5 € W SR EAT € 1], AT 2 E 3R TH R Gi bk RE.

SRMAE RS a8 L RENTHRE T G, RE TR SRA RN TR A5, e A0 i 1 B2 S g AR 2
S A IR 55 2% 00 1R B2 SRS A IR 5% 2% TG BN VBT & v SB[ R R P S 1) A R 2 SRS, e Bl
AT LE [R]— & MR S5 48 L IRATIEAT 2 Fhii B2 SEmE, (7] DR 46 S R LE B B PR Fhig AT, AN
b S FE P R 2 SR T FSRE M. AT Y Linux A% BOR SR 2 AR FE SIS, T DL AN [R] A ERE B B AN R
(KI5 S s, A045 FIFO, RR A1 CFS % B51 4R FIFO Al RR 2 SEi 3 36, @R CFS
S I BERE I =0 Se ), B A7 AE SN BE SR AR, CFS 1 B R AR AN B B 2. X015
FENRSS # To AP 6 TGRSO FEAS N B FIFO BE RR 1 B2 SR

2 EHBAE SRR AHIEE L. ENSURE B, FnSched 37 Al FaaSRank 138 B FKIER 1/0. ¥
S S AR RS A 28 A SR AT AL BR B 2. Wukong [B9)) Sequoia 400 1 SLA 151 g AR 45 %8 T 840 LAF
I FARE P T SR B BOR (78 4. Atoll 41 A1 Orion 420 3@ i FiY P S (46 A M e L ARk AR AL R
# DAG HIHAT. Hermod 161 [T #R 2 A1 83 . X8 TAE (34 J= 1 s k4, S58AT T
PERIEAZHY.

BESERIRIFNEN

w

ARG A G A NI [R) AN 2P PR AL T, IR 4 T ) Al 55 & e T H SO B SR v Y
AR, BT LA R 1 Pk

3.1 BREUEERIF0 R A8

BF) KA 55 14D i 7 T 8] A2 48 M ik & 28 J5 BT 55 21 R ACEAAT 58 i IR R IR R]. 18 FH £ ~F- 357 i J8%7 s [
(invocation average response time, IART) J& VPl BE SR B& 1 — AN S8 e An, KON 'E B AR5
RS54 To IR AT & B AR R R, FRATTE L TART iF:

1|
IART = oA Z (T + Tppy + Tf“[il) ’ W

Horp, T Zo R A I B BA A o (RS I 18], 3% 58 4= Hh i P2 SRS iRk 5€. BJF A1 SRTF SRS 1E 2 i
B/ MR TR S T /NP SR SR 8] A, TART S B RG2S 5 B 1E] (T5,), Bl e
DRIFAIGAAAT R ZIHIIT ], ARAHATI ] (TF), RIRAAT SR EACRS BIST8]. Tpare X T RS BN,
xR R B A EAE.
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®1 5%
Table 1 Symbol table.

Symbol

Description

The set of functions of serverless application.

The set of all invocations of serverless application.

Ly, Iy C I The set of invocations that arrive at a certain working node.
Ly, I, C Iy The set of invocations unfairly scheduled in a certain worker node.
Ig,1q C Iy The set of invocations queued in a certain work node.
ij, fer The execution time of f, excluding the scheduling waiting time, in ms.
TJ;?, fer The startup time of the f, in ms. 0 if warm start.
T}“ = T; + TJ‘?, fer The running time of the f, including ij and TJ‘?, in ms.
T, i€ Iy The scheduling wait time for invocation ¢, in ms.
Fli|,Flile Fiel The function corresponding to the invocation 3.
P,iely The scheduling priority of the invocation .

3.2 HERRHESZHAFM

OV PP A U 2 SR 1) 53— S SRBR TR, e A1 22 A0 R[] S8 28 B B0 5 14 i 5% 2 T I
THEAFE b AT BA TR R W (RR) HEESE S AFE B, By RR B fRITA AR5
AR BAT BAFEEH LS CPU I [a]. J6T- 3, JRATT€ CRA RIS A P A

| 1]

1 Tfair
ATF = — ) —— I, >0,
‘Iu| i—1 Tactual | |
ATF =1, 1| =0, 2)
| 1w
1 . Tfair >
RIF = — min | 1, , [w| >0,
‘Iw| ; ( Tactual | |

For Bt oR HCLE R T4 B 784 AP 2640 T WIBAT IS 8] 38 SO Thrase, T 2E S BRUR FE SEBE T FIBRAT I (7]
JE XN Toctuar. AT Troie 55 Tacpuar BICAESRTE SRR TR I 2 P8R0, EUAEBR /1N, 2o Bn 2]
FIAN PR, T AR BR R, oo BN B A AN, TR Tocewar DT EEE T Thaie, TATHE1Z
P R 1, Rz AR 24 0 R B SRS 2 58 4 P 1.

AT AT P A A F1% (absolute invocation fairness, AIF) x& XN FTA 52 23 155 FME S5 1
X — A P IME, FaARXT 8 A% (relative invocation fairness, RIF) & AT AL HIX — A
A, ATF 1 RIF BBUETE A (0, 1], 18R S 2 R SRS 55 1 AP 4 A 1
Toctual FT Trapr B, RORTEA TR SNS. RIF e T 2 FPERESR, DA A i 4 /> 50T 45 1
AP SR A T X2 e SIS ] PR Sl @ AR AT 1. 48 G 78 K B AT 45 A/ b B ARAT 55 R 13 S
IR (SIF) SRR,

BT, STl o S B T R AP 2 R P 90 ) — A3 A Bk AR (282548, 4] 7R SE A P I B 3R
W&, AR S5 S )R — AN B R A RE AR Be AT, ELBIFE I A . X RN 1A 55 )
BFTE], ANTTIAS 28 40 (10~ 250 i IS [) = A AN R 2. A, 4R SRTF A SJF SXFE [ S I J8 i 1 iR K AT 5%
KA ST FEFAT S, FECTKALS I E KA A

3.3 FHERM

K 3 JEas TANFRISER M sG] fE o, — AR 55 4R IR 55 T P A B AL, FuncA AT FuncB.
FuncA 5 9 MREUES: Ay, Ao, B 1 MESFAE to BIIE, BEMES 5 2 R RALR AT



KERE HERZF:EEMFE 2025F Fss5E F3H  4ss

)/l 1 2 3 4 5 6 7 8 9 W il
T B
fa: Timeline

L 10 t] 2 13 t4 t5 16 17 18 t9 10 11 12 13 14 15 16 . IART AIF(%) RIF(%)

N -0 0.0:0.0 B
H H H H

O 123 45 6 IIIIY 7 5 9| 71 100 100

O 1234567 0§0§0§0§0m 67 917 992

B 3 (PBKIFZE) — NN R AT EFN 2 T 2 (B4 Y 1 2 R 451

Figure 3 (Color online) A simple example of the trade-off between response time and fairness.
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Figure 4 (Color online) Scheduling isolation mechanism based on two-layer scheduling architecture.
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x2 EHRE.
Table 2 Experimental setup.

Name Information Name Information
Processor Xeon(R) Gold 5117 @ 2.00 GHz, 56(2*28) cores b DRAM 2 TB, INTEL SC2KB019T8
SSD 256 GB, DDR4, 2666 MT/s Network 1 Gigabit LAN bandwidth
QEMU 6.2.0 Linux kernel 5.15.0
Ubuntu 22.04-TLS Network 1 Gigabit LAN bandwidth
OpenWhisk 1.0.0 Docker 23.0.5
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Figure 5 (Color online) Comparison of the running results of the CPU scheduling isolation FIFO strategy and the default
CF'S strategy.
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Figure 6 (Color online) Normalized optimization result diagram comparing CPU scheduling isolation FIFO strategy and
default CF'S strategy.
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Figure 7 (Color online) Performance comparison between FaaSchedule customized FIFO on the local scheduler and
SCHED_FIFO in the Linux real-time scheduler.
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Figure 8 (Color online) Verify that scheduling isolation can effectively isolate two different local schedulers.
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Figure 9 (Color online) Performance comparison of FaaSchedule with other scheduling algorithms in the case of (a) full
warm start and (b) warm instance hit rate of 90%.
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Abstract Serverless computing, with its advantages of elasticity, efficiency, and low cost, has become a key
component of next-generation cloud computing. As the complexity and diversity of serverless applications increase,
existing serverless platforms typically deploy function instances from different applications on the same server
and apply a unified CPU scheduling policy, such as Linux’s completely fair scheduler (CFS). However, due to
the varying requirements of different applications in terms of performance, latency, and scheduling fairness, a
single global scheduling policy struggles to meet diverse scheduling demands. Moreover, our research reveals that
function instances exhibit a wide range of execution times, with a high proportion of short tasks, and that cold
starts significantly impact task completion times. These characteristics make current scheduling policies ineffective
in balancing efficiency and fairness, especially increasing the scheduling latency for short tasks. To address these
issues, we propose and implement a scheduling isolation mechanism that allows single or multiple applications with
similar requirements to adopt independent CPU scheduling policies on the same server. Additionally, we design
FaaSchedule, a novel customizable scheduling policy that takes into account function execution time, startup time,
and waiting time, and supports dynamic customization of scheduling strategies based on the needs of different
applications. Experiments on the OpenWhisk platform show that FaaSchedule significantly reduces the average
completion time of short tasks with minimal impact on the performance of long tasks, while effectively supporting
scheduling isolation and policy customization.

Keywords CPU scheduling, serverless computing, cold start, scheduling isolation, customized kernel



