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ELAB: end-host-based congestion aware load
balancing for data center network
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Abstract: A good load balance mechanism is the key to effectively use the network of the data center network. In current
production data center, ECMP is the de facto load balancing scheme. However, it has two drawbacks. 1) the load balance
unit is too coarse-grained, 2) it’s not congestion aware. To solve these problems, several fine-grained and conges-
tion-aware load balancing works have emerged in recent years. These works either need to modify the switch hardware to
collect congestion in various parts of the network in real time, and it is difficult to deploy; or only need to modify the end
system, but the inaccurate sense of congestion cannot achieve a good load balancing effect. A novel edge-based load bal-

ancing scheme ELAB was proposed, which addresses above existing problems and improves the network performance up
to 20%.
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WEBARIGTT A o8 . A AT —Fh o T3E . A
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L b 18 00 281 D 6% il s oo S (0 08 D5 AT I %
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4.1 ®ITEFER
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HA) ST Ui 22 0 P UK w119 9 6% 5 R A% B |2
2Z ), T g s T /g s e I Oy e R 4 RS
TR BT M . ELAB XL 24640 2 ¢ AR B
AN T B0 I A4 2 W ST AT & 24

TER IR, ELAB ¥A% %02 KR 1 HE 7 41k
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header) HTIEM. PKILA Zodh 40 W 4 i) B
K ECMP (135 % 7 28 CEIG B8 0 41 3k (1) o 4l
HATEOIERR ), T DAAEAS AR A W9 28 B2 (1 i
P, AL e bE e Sk oG AL 7 R AE v
ARG AT RSk . ASCHREANA R RETE 1T
HAERRR A — 4 e ik 42 (VP, virtual path). AT
SCHTIA, ELAB &g — Xl A5 19 s 2 [a 4Ed—/> VP
RER, AWEMS4 VP Ll A58, ik
ITINZE R AN B AL B -

TEEMC, ELAB K E2 I it 7 41 L BB
T3k, KA AU U5 28 4h R PR B . [RIR,
EAE R R0 IEAE Y R LR AN VPR R 5
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—4¢ 40 GB i, WA EE AL, W2 A4 ) Py FR AL B B o AL B, R 18 2 B XA
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' ' S 5
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53 3] WRIAE: ELAB: S5 R G0 H0HT A0 2 S s s i Lol 201 -

Bk Rk LA R AR IR FEIR A

ARICAERAFFR B S LR, BT ey
RS A I TR YT o AT DLE Y/ H
1P Huhit KRB TR BT 11 ELAB 5 55 [F) 38 15 R XU
W IEAE, B —N1 B2 ELAB Kiku, i
ELAB £ o
4.2 ELAB #3745 ¢H &8N

ELAB #ifs 7> A 451 Wil 6(a)fi7~. ELAB 7E
JEUR A 3 4L (1) 19X 8% J 2 S 30 R A% i ) Sk 38 2 T
AN T — MMEHiZk51E 3k (L4 tunnel header). It4h,
ELAB 7 /& 32 bify 2 W ity 2 [F) 38 75 4 iy — 6 0 B2
P15 B LTS R AR I 260, k., ELAB 1
B ERE AR ZFERmANT A HE XMW
ELAB {5 B3k (ELAB info header), F{&4%>4H4%
KW 6(b)FT7R -

L2 L3 L4 tunnel [ELAB info original
header | header | header header L4 header+data
(a) ELAB¥ 4 414544
0 15 16 31

VP_ID VP_RCnt
Reserved B E Burst_ID

VP_RBurst_Rate(option)

(b) ELAB/Z B3k (ELAB info header) ¥
6 ELAB 457 41 45k & ELAB 15 )3 3kA4% 20

FEH 2 R TE SRR IR AT M 4% ECMP 2 i A
B OLE, FEum R Y EIR AN [R] (1) WY 25 4% Han i
1o I B0 o 0 255 380 5 SR FH (1) A% i J 2 s i e 2
A VXLAN!URT SSTP! 1A% A g ik ] 2, ELAB
KT a3k KRN UDP BgiE k. HAdd,
18 B2 A H s 3 4110 = )2 23 KN DY )2 93 4 3k 2 )
A/ UDP kB, HABWR: 1) H—Mkr
PRIR) UDP H (13 5 K bRiiziit i 2 ELAB 742
MoieE; 2) K UDP kA [ i H -5 AE A AR
VP [fhri. Kk, ELAB 3l i %A A 5E 20 41 % &
AR UDP B&3E Sk b s 5, B AT SEEl 3220
T .

ELAB {55 &3k H 7€ ELAB K i%ufi B0 2
TR e i o K B Nr N T DA S = SO s 7o
B F B UM AN, 5 SO PR A A R %
ity T2 AL Sty i A X 4 S B DA R A i )
FBOHE A BRI ZERA . ELAB 5 B LB A4
N B

1) VP_ID (16 £7) A1 VP_RCnt (16 £7). HT

P AT i J2 it 4% M2 0L B A5 A B AT — BUIN ] A Rl
B KEH R . VP ID s 47T S VP
bR, VP _RCnt & VP IRA R R % VP 1
(% o 1% .

2) Reserved (14 fi7). {REFBL, EHARMH.

3) B (147 FME (147D, X 2 MrEALE
ELAB #: W0t [ BN B8 . E A R s it fE i kAU
4% R B ECN Frid (% 70 4. B fr &
TN ALEHE 53 20 2 T 485 2 A B A A DN 2 1) S A
BT

4) Burst ID (16 ). HIRIENGERE . #1435
P 20 A R AR R S 2, W) R 36 S % 7 B
B ZERI ALERIF

5) VP_RBurst Rate (32 47), WIEFE,
W BRI E . M B AR 1, ST BN LM
RINBENTE R BN 0K, BT B.
43 EBEEEEAYIER

KA A ELAB ) Rz 40 % 42 25 7] 1) 3%
W o T ST 3100 F A i )2z B 3 Sk b ) o 1) 5 4
h AR bR . SR, AN [R] ¥ 68 0 8% 42 1T g
W2 M 45 1F) ECMP i i 08 21 7] — 4 0 22 % 44
2 b Wi E H kR Bl 530 E A A%
TP I R PR A A R, U E AT R BE G YA AR G
W25 BT [ JEAT 42, B AT RE R BOCH 4 kR
OLER AT KT I (14 > B [F] P P B R AT, X 2 P
LA 4 7 b 5 G B AU o BT X IE I, ELAB
KM T 44t Paris traceroute ML, 7EHI LA 1LEY
B bt K2 400 4 A2 B AT R, AT 32 S sF 1 AN [ 4 38
P A0 1) R FUL B A2

FEB RGN s 2 TP A N, ELAB 2%}
VA 50 2 R R PG A2 23 [ AT W 4R Ak .
GEARIS, BERL AR5 S, [ H bk k%2
A AN [R5 G 115 1) traceroute . fi B iX 4% traceroute
(1) S A S, BIVAT T8 AN [R5ty 115 280 1) L Ak i
oo AT SEGMIEATE, T BERENL A 2 A
LIS AR RN 434, AT RE bR 19 44 v BT 1R 9
ITHATRM R . 2 BRI R 245 B S 15
JARI R R AR AR AN — B0y, BRI A B (R T4 T
YIRS, IR B 1 A ()

(AR, DL = A Y R R
DAEF I AE 0 2 R 28— O IR s kAT, Je gkt
T e ST DARRA (1A %6 ) S b I B Ry Oy Sk
gAML, SN 28 ARG .
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