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Abstract:  Timeouts are usually used for failure detection in RPC (remote produce call) based systems, which are
typically reported on a per-call basis. During pressure testing, on a very large cluster system, it has been found that
the traditional fixed timeout mechanism leads lots of unnecessary timeouts, especially when the server loading is
involved. This paper proposes an Adaptive Scalable RPC Timeout (AST for short) mechanism that considers
network conditions, server load, scalability, and performance. Under this control, the timeout value, set by clients,
can be adapted and adjusted in a dynamic fashion, according to congestion of the network and the server. Moreover,
the server can notify the client to modify the timeout value of the RPC. Via a series of simulation§, it'has been
proved that the AST mechanism is a more suitable failure detection mechanism for RRC models with timeouts, and
it enhances the system responsibility, reliability, and stability without negative impact on perfgrmance, even for
large-scaled cluster systems. A | .
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Fig.1 Traces Bf the number of queued RPCs over time on the server of the Lustre cluster
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Fig.2 Sli\ing time window algorithm
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Bok 1 LT STW i FUG N I Sk, \ ™)

1: Procedure SendRPCRequest(rpc) \ h

2: rpc.Teeng=NOW; /l@now: current time

3: rpc.deadline:rpc.'l‘sendlEstimate(CSP.sthet)+/1><Estimate(CSP.sthEST);

4: Send the RPC request message to the server;
5: end procedure

6: Procedure ReceiveRPCRequest(rpc)

7 rpc. T arrival=NOW;

8: Enqueue the new RPC request, waiting for service;

9: end procedure

10: Procedure SendRPCReply(rpc) 1 . \ \
11: rpC. Tservice=NOW—TPC. T arrival; 3 -

12: AddRecord(StwEST,rpc.Tgenice); //add the service time val\;Je\Q the StwEST on the server
13: rpc.FEST=Estimate(StwEST); \

14: Send the RPC reply message with FEST\{O the client;

15: end procedure \

16: Procedure ReceiveRPCReply(rjpc)

17: \ netlatency=nowfrpc.Tsendfrpc.Tse,\,ice;

18: i AddRecord(CSP.stwNet,netlatency);

19: AddRecord(CSP.stwFEST,rpc.FEST);

20: Process the RPC reply message;

21: end Procedure
HFSTWHY BR 55 B B f& M & 3%
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Lustre2EREIIRPC H & v JeAT U0 21, e 45 4 2 I RPC sk 2 H A5 85 I 18] 3 7T B 3 L5 A0 HRPCHI Tog

© PEBEEBSAEIFSYUIT  http// www. jos. org. cn



3204 Journal of Software #:fF2 4R Vol.21, No.12, December 2010

HUERPC RTTAR/N ) — 343, 8 & /N1 1ms-rniRPcEﬁTserv.ceia%“.EJEH4Ek—%ﬂﬁ},ﬁﬁﬁ%§%%ﬁmﬁw;ﬁl
EP RPCI¥HRAT B[] JUA L85, 76 I 25 45 RPC B B mb S5 45 il 45 140 B D) 38 5 o8 D Al DK — 308 4 TR bt A S
H%EP,LﬁE’Jﬂ&%%%ﬁ%zz%&ﬁk%x&tuﬂiimaﬁﬁI_I,RPcE@ﬂE%Ha‘rbﬂ BT 00 58450 A B AR AT, 3R
F B IE T STWIRI IR 45 B [ it 900 4595,

PR IRET N, T TR /N, KR4S 25 7 oty (1 350 B (T EST I 1% 42 24 117 B %1 2138 RPC I 3R I Teervice A T FF 48
FEAE IRPC TAF L, RPC I Tservice T J& — AN B 8l B LA K MAX STWHLVEL 2 DL IE A b VP ik AR 45 2% IR EST,
HEMAX STWHEAE H T RPC LARJL AL Ak L BRI Z4 M A 5. AEMAX STWALVE H EST & i 20— Be i) () 7
RPCHE J I Z1 I B STWIH 55 K 1 T service. FoATT T LS LA K 418 RPC 58 I Z (T arrivart Tservice) 1 U ) B¢ A EST,
TOAS 2 2480357 281 SR i B HEESTAESTW A B A 388 K Toervice IRPCE S %%ﬁﬁlﬁ%%ﬂﬁgﬁﬁﬁﬂﬂw FIHESTTIRZ
1737 RPC 13 sk ik B ije 45 4, BF bk, MAX STW’ﬁ/ir’lﬁ%fg’fﬁ&HTlﬁJWE&%%&@&E’JA}J*}E% T 5 B
8] 1R AR 4K FRATTE2 T — i BT (KT RPC IV T sepuice it M 550355 B A B30/ — X&Hﬂ%’%MAHﬁ?\HJIﬂfM’ﬁ/%(LCFﬁT{%)
BT IASSTWH )i A8, AR 48 NN SSTWHL S % ESTHEAT Tl -

LELCEELIE o 30 S 1 2 AN IR 1 2 5% 16 78 30t vi), (20,1, ... N=1). Eﬁt.ERPCE’J@JJ&E&R%%HﬁJ Tarrival:
Vi R B [ RPC 1 552 75 IR 55 BT 18] T service i:/x\SSTwﬂ TN A R R IR 7] 1A P A 3 K RPCH Teervice 1
S 7 RN A 15 B R 0 53 SR A ) s = TR T it 2 0L 2 7 VA 5 — A i 0 07 R S LA 24
SOV 2 B Z00 A5 W A8 40 B Z IEST v £ 7 R ml AR R A

\Estimate(v) = f (t) = a, + &, xt,

O e g
= w )N -ax(Zh /N

K 3 R T LCFELI Al M RPC I IR 45 i) [1) EWH BIAH 8 ANSSTW, il i id 5 T-STWHT 8 A~ & i i
Vi) AR o 8 2 Y /T 7 R A 0 S 2 I 20 30838 B 3K I RPCF SR 1K IR 25 I 1] 4 358 LCFA kAR 3 i 25— BL I 1)
RPCI#) Toervice 128 40 Ak T 24 BT EST, & Eb MAXEL Y 58 I3 & 1 TAE 7R A8 A4 Ja 24 f BR 855

35 o if(t)J 3 \\

[0 SSRS E S—

ol A ey -

e N

1] PR R S

Service time (s)

20 oo

5

5 1\ 15 20 25 30

g ! . Time (s)
3 ! Fig.3 LCF service time estimation algorithm
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