DEri=

=¥ 03-28-4C-1 @ E A58 = Al (03-4 Vol.28 No.4C

g 84 1G-S 9% Core-Stateless 7| At
SR

A Study of Core-Stateless Mechanism for Fair
Bandwidth Allocation

Hwa-Suk Kim?*, Sang-Ha Kim**, Young-Bu Kim* Regular Members
2 <

eheEloll 3 i P vlEfla 25 g ubgale] 58-S Alojshs =g a3x) oke EEH‘»‘%P—
245¢ ®Eg} 12du} Weighted Fair Queueing, Flow Random Early Drop 5-9] %4l £ dje H
= A A iy PR S 55 B WelE slnE 2us ylEae] wlia g
ol Bt ¥ ohet s5e] Flel ukE uvEL =z A FAE obr|dit)

i 7Y b EAE 83l e =] Sddt A gxslr) s 3ol ey 58
& #elE wlAsts Core-Stateless WlAYE-5o] Alqk=lglr}. Core-Stateless Fair Queueing®} Rainbow Fair
Queueing 52 Core-Stateless WES|z1ell4] A8 v Fo)e Adsle iy olyhEEele}.

¥ EEellAlE 7189] Core-Stateless 3+ W] & wlAUZS Sl vla] whafAl s3] Hlo)d &g st 5
Zl H7] wbs ARgsle] Al 7R 7leAE ¥ AES Core-Stateless ohe]Z<el Simple Layered Fair
Queueing(SLFQ)5 Alakslar E7i+] sfefe] Algaoldy 7 Ao vhE w7Ze) o Ao} nimspda oo
TG BA ARE #lgich vkxpte Aok dwelEe) 3% -4 7]’*“‘“ A A5k},

719=: Core-stateless, WYFHA, Fairness, CSFQ

_\ﬂ, 12
fr n&
Oh]. O
4o
-

ABSTRACT

Fair bandwidth allocations at routers protect adaptive flows from non-adaptive ones and may simplify end-to-en
d congestion control. However, traditional fair bandwidth allocation mechanisms, like Weighted Fair Queueing and
Flow Random Early Drop, maintain state, manage buffers and perform packet scheduling on a per-flow basis. Th
ese mechanisms are more complex and less scalable than simple FIFO queueing when they are used in the interi
or of a high-speed network.

Recently, to overcome the implementation complexity problem and address the scalability and robustness, sever
al fair bandwidth allocation mechanisms without per-flow state in the interior routers are proposed. Core-Stateless
Fair Queueing and Rainbow Fair Queueing are approximates fair queucing in the core-stateless networks.

In this paper, we proposed simple Layered Fair Queueing (SLFQ), another core-stateless mechanism to approxi
mate fair bandwidth allocation without per-flow state. SLFQ use simple layered scheme for packet labeling and h
as simpler packet dropping algorithm than other core-stateless fair bandwidth allocation mechanisms. We presented
simulations and cvaluated the performance of SLFQ in comparison to other schemes. We also discussed other are
as to which SLFQ is applicable.
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on receiving packet p :
if (edge router)
i =classify(p).:
r = estimate_rate(r, p);

p.label = assign_label(r);

if (p.label > Lth)
drop(p):

else if (Qert = Qmax)
drop(p):
Lth = Lth -1.

else

enqueue(p);
on departing packet p :

if (Qert > Qth2) && (g_last )= Qcrt)
Lth = Lth - 1

else if (Qcrt ¢ Qth7) & & (g_last (= Qcrt)
Lth = Lth +1;
on empty queue :
Lth = Lth +1:

o 1=~ I ST B bl i B
Figure 5. Pseudo Code of Core Function
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