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The. Internet /architecture - lias been subjected to

v Intreduction:
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modification in-order tor support vast emerging real-
time ~iser\/ice:§7-zlm'_l> applications. ' The' toordinating
body, the InteretBngineeting Task Force (IETF). in
its recommendations has proposed two architectures

Integrated Services (IntSgrv) architecture [4] and the
Differentiated Services (DiffServ) architecture [2].
These two architécm‘rys were desigied because the
original Internet archjtecture could only provide best
effort services wheye all traffic flows are given the

411'1’{6 trbatinent it the routets. The ‘emeldencd ot
vbifc\é'-,* Y 9ideb and ’mﬁPtﬂﬁedia " communication '
técﬁholé)‘gy has ‘warraiited a new design 'for the'
Iq&telné{ infrél$tivieture The IntServ atchitecture,
with itd assbeidted Resottce reSeiVation Protocol
plOviSwnmg 'models ' [5]. has™ been Lriticized
bécéuse ‘B its witibition to provide differentiations
bélsed onWine-grained granularity of traffi¢ ﬂows
It Attertts’ to ‘Maintain a” quete and per-flow
St‘flﬁéﬁéé‘ ifor’each traftic low emanating from a
solifee 'fo @ destination: The result would be &
composition of millions of flows in the Internet,
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requiring large overheads to keep each ﬂows
statistics at IntServ routers. :
Intserv's counterpart, DiffServ. segks to, aggrcga[c;
flows into classes based on their specific service,
level ablecmemb plowdmg pcl hop treatment as
specified by’ thc uaihc ';.ouxu or plO\’ldCl This'
per-class treatment gives DiffServ the edge in
implementing service dlttmwuauon and QoS atl
the routers. ‘ Li oy
~Two issues are relevant in a, QoS suppblt hélwm k
how to provide service dlﬂelcntlg\l‘l‘xdh and sexvlcc :
performance assurance. Since the Intemct bn,sl
effort model has limitations in dddtessmb these
issues, solicitations in the form of” chuesl 1*01

Lomments (RFCs) by the IET F thL dmwn lhe

attention of network designers and andlybts whm o

have proposed models and plOtO(.,OlS for lhc: o

sty

Internet to render it a mulfi-service network [6].

To date, many service dlﬂewntxdmn approachcg

have been postulated for ‘various tJathc

i T
functions, we mean a set of nctwolk ac,tlons thal. »

monitor and control the ﬂows ot tmiitc m a?

network. ]:\amplcs of such tunctxons detmed by
ITU:AT and the IETF are traffic condluomn{,
admission control, packet butteunz, packel

scheduling, quality of service 1oulmg, Hetwork

billing and a host of other menial tungtions defined,
in [7], Service differentjation could be achigved b)"i
modifying. some . of thg existing traffie,
managemeny functions, |For example, ditfeyen L'
meterjng rates can be used fo mark different waffie,
types at the trgffic, admission meter gs, pvell as,
applying, differential, bzu,ﬂw%ﬂh Hpllocation using
differential. weights, oy, ppirity Jgvels across the
proposed. multi-queyes,. This paper secks how
network router's perfopmnance. can, be, inmproveg..
through gtficient trattie \Sql‘wgtulilg.g,i mec.lé}anism. 3
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: {iiec{ed “d)'”&ii/; of biufdmg QOS 1§erfbmiance-
olienteé4 sc, ]Ldlllk.l% on the Ime[nu E\rshng QoS
sc,hedulels am.nd o tm{‘m AOws in diffefent W'lys
A Jtr‘zi't‘h'('fll"low isa stream of pAckLts that'traveliged the

amé 1outé” from 'Source {0 the des“hﬁuon and
n;'qmreé thc Same g grade of’ séiide ‘at sath uter &t
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consume more seivice than what lasBebn *asmgned
n tha‘[ case évught resei i ay ok be apﬁhéa[)le

i o prescnt Beivice Holnd! sl c'illn’ig‘ ke p'[ll&.e ‘
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from thc heacis' of 'c'|ucues and' Whelﬁ‘en Qﬁgsckets from

1P ,ll
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O et

dlluét;atlo m se¢ ion ﬂnee usmg the welghts 'to
. WTH AN ‘i,f:..',\".',‘
ﬁstnbut |‘esomu.q m tle WRR bCh dule1 oftén

leads to pcxtmmance degladatxon m thé f"u,e of

e S siaaeits

‘e\lstm& 1esouxces and backloz._,ged ﬂows Thls

ploblem is encountered when &’ hafhc class is
et

pleventec'l ’nom tr ansmlssmn dﬁe fé the f"’lc{ at the
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pﬂcket 1"& ‘at the. hea‘dibf-’qtieue exceedsthe queue
fair shme Here: a:queue fair share'of resoutees is
‘defined ¥£\S' the (proportion ot -available rrésburte,
c_afcul-ateﬂ using weight that isresérved-to.a queue
in WRR or other multi- -queue handling scheduling
anuonnlmnts It is sometimes called the quantum
m DRR schedulus [17, 23]/ Arquéue 15 -deniedits
s‘uu-e- if’ it wants to take ' more; than-its fair share. In
T 'p‘a'p:cr
il lb(flh(bh’f!caused' when -isome “service ! queues

‘LllStl’llL[lOl] 13- made  from unused

h_u@me_emq)tyzmdlthe one'caused by a backlogged
fqueue fvl/l;Io i$idenied of transmission because of the
b”u rst inputrate of'its topf‘p'aéke t.. Some versions of
WRR* re-allodate.
cbhmeneeinentof next rbund to take care of the

‘resourite -before - the
erther?Ll’l‘lllSed‘(Sp&ce"l The latter unused space is
n!otlced after the rolnd - scheduim;:, has ' started
.whxch s usually coumed ts/a meénial waste by the

RR and'is neglécted: Tﬁeladwmulatlon ot such
xslaacw'may amotuit to’ somethmb-cspecxally i the
Ihternétivherd vm*'ifém-slpa'@ket@ of different sizes are
‘nh'u Uti'pléxea ihto a-serviceiqueue. Thus; in the face

‘J f bhcklogmd queue and menial size'of tesource,

RR s' performance may not be' op-tlm'um Our
3modcl describes what can be: done- to avert this
'v{mshge R TR
”Fhms paper gives a report of observation of traffic
schedulmg “with respect - to WRR policyand
disetisses a'Java siniulation of & dynamic scheme
'tilat’ goes on'scheduling’ trom oihe‘r queues: antil
' there is no resovrce wastage ifvaparticular round. -

: ’"Ii’lié"fjt)'aﬁet* st broken into six 'sections. The rext
“settich diséussés the ‘efficacy o farseheduler in a
[})lﬁsei‘v“hetwork and | somik ! popular schemes

' e“ushﬂg in' fiterattre. ' Section three analyses the

logic 6fWRR' while sectivfi four describeés a new
dpproach thiat we are envisaging to reduce résource
; :
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wastage!inherent in WRR. In: sections five, dayq
slmulation ‘of . the proposgd:: dynainie:: WR,

scheduling policy is presinted with is;sﬂpw;bﬁmmﬁ
improvemént. inysectioi 1 9iNs ther QﬂlW-MSi@ﬂ:‘;i.’ﬁ
drszn;:"z-, Cotit gt austaestidee |10 5 b eV rni
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thasihave -been proposed: for. Qos, . umwmk
especjally the onevelated to.our,new: model. Their
efficiency is sassessed by - considering -ane, or
combination’ of -faimness, « bounded delay.an
computational complexity.: We assymey;thata

LR =™

packets -arrive. theyarg; classified: into differen
queues as_usually donedy diffservisouters; and the
queues  are: attended Lo i, acparticnar; -aidel.
iGeneralized Processor hiharing, isia’ igeneri
scheduler thatis: fair withdaw: ecomplexity Q(1) an
aguaraniee onpacket defay, GPS.[20] maintaing,
queve for cagh Nowiemanating feam & saurce en
- and serves them bit by: bitin.a r0und~r9bm1f‘asll.imft-
The scheme has a-warst-case delay-bound of L,
- with:O(1 ) complexityras pioved: ip [28]. Ji,i.-is the
maximum packet size in:the network and lsndlt
total link bandwidthi Though. GPS: is. fbir awl
flows. it is difticult todmplement in the real, ngl,zlfd

[ 1aaay &)
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where unit of transmission iy a packet. Regegrehprs
iusually.use GPS s areference S(-‘ihedulsth‘its}:élﬂﬁés
. the fairness and delay:baunds of; theitschedulers.
‘Some. time-stamped schedulers  rieg, 9, achigye
GPS delayibound;butiatiigher complexily.n-sygh

schedulers. packets: are) first sasted. injo ordey pf

calewlated finish mes {81 20 WEQ: is P;'DQPPJ&“'
example. A paeket-hased WiRQ approxi ﬂ‘i‘s\i@é‘ GAS
| by servicing quaues basedon theirgarlie %1‘31‘31)&5‘139 d
- times:Thus WEQould achieyie GRSuelative delay
“boundof Q(1) butat OMNIog,N) somplexity. WER

—
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Weight, 59 thpt bursiingss of some, queyes can be

RO (i
aiPquImodaied I Ly 20k the bt adivstent i
ssnsraly, based on bssrusd, Qrens, spathy The
authors in [13, 4] ars, pops.i R‘;%estcclh%{}}gﬁhuﬂmg,
$hssmaight o felay-consyained queugs. How fo
mipimize sielay, itier psyally caused bxr‘?!%f.‘:v,%*
the aptstsst. off fhe: AVPRrs iy, I29l g NS
P}ﬂR"éﬁqﬁ'ﬂ?mP% o schgdler sentsed on l}w ‘l\f-
SREESS. ’Rapﬁlw%l J”%;n,}.ts?d wl‘lﬁ.n Some getles are
gmply can “L;)L' xlr)f%ﬂmwé'dﬁ br}/ Husues lﬂjvﬂ,“? ”s:f\‘ugu
pl‘i(ﬂ'ﬂ). stio s Bt wr s 1 el | s to findd
(,Qrzw ple, ok, ad 1‘?}??; B3 paRhlsn of

(,
g rssmissign sot s [9] while proposp
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‘variable per queue'called the weight, that specifies

ARevised Logicfor Weighted Raund Robin Seheduler towards,
'mpwvsnwetwo,rk .Ihgauamum-w?@ Interngt

LTI
head-of-queue is larger than the:summed ‘deficit

counter.: The sclmz‘n,]1 s then: n:sel}l iil‘dﬂ b@mmtel*s‘s

Impleifienting “ MWDRR: wolldt fu-m:nmtl t«o«»’

goés’\bn until there is.no backlog queue, and in that
gas @;ﬁg}i.ﬁvei&ht may be reviewed or left the same for
the P\:L_ﬁchedulmg run. WRR 'misbehaves when -

destm}’mg the quality of DI'U# to ke{ep de&wlt sum . Vamablc‘smeh*}?ﬂc,zkets are' in:some:queues. In such a

‘ﬂm,t dlu@me dcemedtvmﬂ then{q{mta |L1ay He able 1‘0 i circumstarice; a queue is denied of transmission if its

ethe mext-tound. Smcb it maae*'suqe thatr the head of pagket sigc? is greater than its guaranteed rate.

sum:of deticits.is used up in: the same 1dund
B
own model-is straight forward to m

does not alter the normal sequence of servict
queue. The ‘next.section describes: how WRR

algorithm works.

3.0 - Logicof WRR Scheduler

Weighted Round Robin, simply WRR is a tamily of
round-robin schedulers noted with a complexity as. -
low:as
allocation of available resources among classes of"

competing flows. In WRR. there is a pre-assigned

the fair share of the resources due to each class.
Various proposals have used different values to
indicate a, weightoln [13.]. the weight used ‘s an
arbitrary sealar uantity representing the number of
cells that can be . tlansmﬂtt%:d wl en the queue is
visited. As used in [11 12 29] thc weight relates to
the pelcenhgqot Lml{ ‘bandwidth distributed to a
service: class: Ih wneld‘ks syst;em that uses the WRR
technique | I 9] the weight 1ép1 @sents the fractional
time, cdlled time- tlame tha '

upload or.download: Once?ﬁ
queues are backlogged; a circular scan is made to

all the.queuesinaround.

[n WRR 1s¢hemie. lactive: quibiks atesétviced in

sehedule«depehddion the sdivice elass's weight! AT

i
I
i
A

O(1y [21]. The scheme seeks aftcﬁ:r"?f‘erh“” 'i*fgbél gl K’VA@

- respect {V&I%V;,' sp@cy o the output channel's
200( 0 byﬁesﬁ(sec&:a Clty A}H*‘pacl(etS n all queueq are
: £

gt o
Th;s.may. persist for rounds until there is a weight

e

&ths haveg.awalkthrough of a WRR scenario shown

~in Fig: Wl the figure, the status of the queues is

\ j e 6 P e By Todes, i
given afted 3 successive time intervals, where it is

i3 51

assutigdy bat no- further . packets arnve during the

petiod undier coas1{;1e:rauons_ Tfhcre are 4 queues
designated! Q0,/ Ql Q2vand Q4 ha\fmg bandwidth
share-800: 60({ ’400{&116! 206)bytes respectively and
?ltctfas 4@%, 30% 20% and 10%:

assumed tcf‘be»o len,v !
2 packbtsy‘ﬁle moved“fronr Q)0 o the
This is: becgluse its welg‘ht allows for a removal of no
more:than “200() 1 40% =.800 bytes and 2 packets
constituter 600 bytes while 3 packets constitutiig
90 lyy“tesmould»beutmbmden. For similar re'\qons. 2
packets: m?eiremoved from Q1 to the output.quieue, as

C}\r as»l;;paeketfirom Q2 and 0 packets from Q3. Q3
packet:was_gnot schéduled because its first packet size
of'300 ’,byte:-s 48 maére than its share ot 200bytes, This

wel

“means that a total of 1500 bytes have to be
- tiahsiitted ‘om: the*2000: bytes: per second: output
- channeliwith:500Bytes unused after the first round. In

the second rotind, the fsg'lee.-ti\-on of packets from Q0,
Q1. igndi@2is repeated as before. gxeept that.now

rovad robin! faghion and the numlber of fickets to 1 - thesesisiendyiilypacket. inyQ1 toj select. The same,

pen\gl,\ty) mppht}@“w _@3;; At the end, of xotind, 24

queud ts dllowsd to send packet if tHe length of thé - thr?&bpu&hl} e,omt;s 1200bM‘;33.n§111d &; waste iof;

packet at the top of the quené isnot gréaterthhnthe.

bandwidth reserved for that quleue. Théischeduling ¢

800bytes.Finally, ifythe Lth11%91.‘;;;01,1_‘;1gj, only|l packet i g
«available for selestion fiom queues: QO andi QF

respectively making a 600 bytes throughput.
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backlogged,queue bgcomes empty, In;sugh a case. a
dynamic i WRR, would . agljustmthe b’mclw1clth
allogations, while computing the, 1 au sllale t01 thc
next round. The second .means ol ban,clvﬂclth
Iwastage, although minimal, may ‘occul.:}clu;lu{:,via
‘service round. 1n;g servicg round, the %axiu;ulu,a
/queue can transmit.js upper-bounded by the amount -
‘olresource that has been reserved for it. As ;S’l_“?l]-"-, no

-queue can,consume more seryice than what has l)ee,lll
E it St o e A R i)

assigned, This is the, usual algorithm of WRR s}gaﬁegll
in [23:24].Itisour contribution in, thispaper.t that the

- unused resource created duging ar QL}Hd i§ all?vxe,clilc

be used up by higher- bandwgdlh classes i in t;l}e, spme
' round without atfecting the nqum,l sq1v1ce shale ol

lower classes, The next .S.‘?-Slthngl,eﬁﬁl_‘,l?ﬁﬁ,l?l}},llmdel

{1

- Our approgeh, 'S“?@lﬂ%z'slflj‘?{, nqal-lOQ% _uf;iili_"z'atlon‘ of

i

: tlle:available.;'escul'ces;j,n every round.

R

4.0 ',.LDVVRRtAn'llysls T

~In this section, we describe the reyised model called
carry-on WRR (cWRR) The 1eV1s1on 1nt10ducecl

b into;: the existing WRR. algou;hm 1s ;11al,;,altc1
‘servicing all the agtive queues, the scheduler checks

~if the total transmitted bytes are less‘- lhan ll)e
indicated channels bandwidth. If there. 1s excess
- bandwidth. it goes, p}(el the round again operating as

~-normal as per the rules for WRR).to pick :Pf’ld“?ls for

- dispatch to the putput channel from the back,logged

- queues, starting with, the first; Each extra plckmg is

- noted s banus.and, abbreviated as b in the result
'tablesipresented in the next section. In gach case, the

~vscheduler keeps watoh of whether the bandwidth of

! thet etitgoing. 4sehalmel-’,hasi reached , maximpm
capacity or whether more packetsmay beadded toit.
A serviee queue in; cWRR,is considered active

i ‘du-fing around ifiit has packets awaiti11g_sel'vice. An
i+ active listis maintained to hold the index of'all active
service classes (ActiveList) and an array} varjable is

Coleflly )[Vl;lll) M

Phudeguty s )

consxsts ot del’\y sensmve tr 1lllc classes
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et N0 mbewl O gianadn 2 ,»"

also used to hold the number of packets to be

-l'l

plcked in-case a servuce class is autholizéd to sénd

m?re thaln one packets As packets Atrive to edch

SODIYE Y g e ;
service ¢lass ltS mde\ added o 'thé tail<of'the
i i !

ActlveLlsl A 1ound ul cWRl{ 14 'defined "(s ofle

round 1§>bm iteration’ durmg, ‘which ™ the ¢WRR
e S5
efves paclcets from all the sérvice classes ‘whose

liphdleé‘ :; ll e plli}c‘scnt mt"he ActweLlst untll thete is o
:l‘lo.lfl Il?‘am{fl}x{lcllt[h) tc use. To assess lhe pellmmance
f cWR . it is noted that the pellmmance featiffes
f WRR are stll (lll’zlm}tailled in cWRR The

0 npufatlon ol ‘lllemcitle'ué (fan share ¢ occurs at thee
e%llnl[u};l,“ét tlle I':O’un‘d itis clone for the nimberof
qlueues audn 1t p 15 uoti ‘for '1ll packet Also. the
con‘l a{lseu_ to c.l(eteplmn'e whlethel a queue”\ivill be

allowed to tlansmxt 1s also done pel queue and not -

pc1 packet The pemussmn to continue to schedule
1l there s, stlll bandw1clth requues only "one
compal ison at the encl ol nom‘nl round and is also

ne operatlon as 111 normal WRR ll]lls cWRR is

)i Iy 1 ".

‘llso a varlant ol WRR scheme with complemty

D(l) The uutlatwe t0 tr 'msmlt mme packets from

1E Vi ,{l)

ngher-bandwdth classes - may 1educe ‘the delay
bouncls ol some packets and ll‘l‘lplOVL the stren;,th

of WRR schcme if this lut,hel bandwullll ¢lass s

“ Due ol the delay constlamed classes Thus cWRR

nay be used whue h1g,her bandw1cllh "ass

I i
S 0 Slmulatlon ol the carry-on WRR

i

Jn tlus sunula‘uon mst as in Fig 1. labove fom :

SCI‘VICC classes 'ue m'unt'uned and tlle slmulahon

‘ ’commences by g’enela‘ung> a 1and0m numbel of

packets tllat arrive at each queue (Pmsson in
nature) The we11,ht pe1 queue lS fixed as 40-30-20-

lO“o or s1mply 4 3 Tllc sunul'mon was

ramed out l01 ‘the' cWRR and WRR for

pii it : 56 l)l

compalatlve pur poses \l\/e plLSLntL(l the 1esult of
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Q. simulatiops f 101 xllur%tmtwc pmposc, F;lblc 1 1ound A 'J‘l 1li'tl‘;é'i1‘0tirid coltmhng ilidicates borus
shaws the case V\(hClT 'uuved Packets are of the , thﬁ‘é’ﬁqf\% Culdr queUé'ﬁ altéévid 1'séiid beoauseof

10 il { ! ? 4%
amg size; wule varjs ble ac et qmeq alelecmcti'e“d i c'>‘f::I Ortumt blﬂa‘re “H the" tarlylonfﬁvlfﬁeehﬂlm
SAME | cble pa porcet: | ” p y
U’ln'li}ble 3 1he Ryt Pattern %hown in the' ‘ 'IW‘ Yo connnt btivsoe il bt jeo

f" rom table' ) the [Bwer ﬁﬂﬁ‘t‘i‘s‘ﬁl‘fe observed recovds of
SWRR! " Hiferd” dO"Séhdé‘ 3 rakkets i round 142

\.,M“\I hth i)

&lmu.lauon were ana ysed in the case thm no IL\/ICW ll
el
has, tflken pldLC to lllt puumal WRR 1 he ;

implemgniation lool i§ ’lw[a’ stmbutmn K' ieKets “(csul’fé‘fquanftifﬁ aitd 1'packet borusasa
1,3.010. In mdu to unplemenl thc WRR an )gg’siﬁf’ e il [$ftoVers): @ Fand Q2 weeeived

) VERZISTETI 1A

(.-WR}\ alwx;thmx m lava a speuhed numbel 'ol thcn n(’)mlx‘ﬁ shzl‘re”by “sedding 2 and il pasket

packets, aye ‘?{Cﬂﬁlf‘lltlt*l.cjl” gl}'tp ﬂl‘] d'll,i:ly”E}nd are | 1'élspéutl\}e’l§‘Q'1 id'denied because its quartuny dees
Jandomly mappcd 11}}9 f)?lu)hﬂl{e!,llcs Java Z,“,‘,’,m“ n%’t“aﬂoxd it THIE thakes' g 120% ) linefeasd in 4
-I.;gnid %PyllquiaulL'ue el},SCL} lt.o(lllegl’c;sen't{ﬂ'pacl(e ' ’t’hl‘gtl"gf}p&t "(4CWRR=-21‘800“WRR*’"W?U‘H@'C'\WRGIQd
Aset ofevents b!ut&@ﬂs,?, At “‘},OS%“_._lf?fef upt Ve ,l’fb".”'f'élb'l‘e’ ‘)“(%‘"‘Flir'u’piit’ Ihciease column): Iy Round @,
_sxmuhtlon qu ameter qwth:?l;]n??,.t%l?(c.luﬁ}l,cl\,)r,?lﬁ’.[‘l,{? '(‘).‘IZV“JL'uné "W Bog ol 300~ by e (1 ipacket
the link bandw1”d:1hl in | b?/ ¢S '1;11,?( ‘}rc,kﬁt,tyw /&Itljf’d 'h“aﬁ's'hﬂéé1?1?)”‘Pé§z{t1‘se ’QOJQ‘U after being served
on, vmlable)'ang tllﬁc’:xt‘r}uxlilec'x (ot)“pauket to be', baded O theit h“c‘)r'fii’é.‘l“qda‘nﬁuﬂ"lﬁ'ecéiﬂe emptyrand
hc:nenu.d Onuethu% ;ucﬂ)cc,’h?.d adwl%m‘mtar/l Q2 is the né&’tt"z{ét'{{ié"‘qiﬁ’eliez'x;({)3'.s'a‘lifé;‘slbeﬁeﬁted
a;, ;,uhm 'llld t,xaphu.dllyt because it became the only active queue because

Jputton cu—&utes‘ 11),«:-&

I ST E L i

the t;m; mkg:n to sc,ha.d u Le m a Lound was 1eoogdud 16w part of Table 2/ THe Wastdize colultivteprésents

s, mglgﬁ ﬂ};euc? T hc,’ eyqtlw’ bthicltlm is ?till excess band Widde 4 P& dhidvary of the |
¢loqk ticks are noted) Fj‘thﬁ ﬁlf}’)u{lcanon cmnmemeg !thlcﬁugh’ it f”éﬁi‘féleh(:e i showi 7 mr ‘I'hb*le"w and
o }nq’hcatg;tljlc()};.‘ljlitflr}/:}“t}:}le ldkt}ll} by e'u.[h ot”thq )cfepw)ﬁtdd‘m lﬂﬂg.é.ﬂ wil «' I>lj,--,. 9) AL iy

, ﬂl"OFlIhm‘> An each iu)/u)x‘ui' t,hﬁ;?}l,mbe,l(lm, f?ytt‘-ﬁ ' ‘n the l‘é&\ séssibi'twe! varidble packet sizes Z:lrl‘(-‘VEd
tr'msmuted in cach class (thmuohpui) as ’Wellfiglsl o the quieibs and resit s dnalyzed 48 seen insthe

et !“l’ fae Ty S P I | vithat bapage b 3 i 2k |8
;.Ihc; tables bel(n{v show lhc 1'esults hom tht;, the ditferénce’ betweei' the “glven Dehaninel's

sxrmulmon InTable, l thc ICLOIdb ot unplem&ntmu baidwidth “and’ £d‘x’e‘thr’o‘‘ug'h'izstw “aftér-ibrodnd: of

i i ,‘ i

I
scenario when pag,ket'bues are tl\c.d ancl val-ied is scedulindoWe alsd derive the petoenmgdfwasta;:e
HARSD A B SR

Ly j
pleqented The output queue {rom the snmulann is ﬁy t'ﬁdng ﬁhe dxffé?encd over'tie bandwidtliprovided

Lo 4F1'0fhf'éh’e’ samesPable 2ipwe
table. l*m' c:\amplt: when a blue pcu.l\et tlom Q‘l is .emﬁg'e increase'in! throughput
Crrn, Pk oo ey pongtunne pats

byheduled to; lmmmxsslon in oulput row in the lwefvxsc)eﬁ‘n”‘rhc *t“w‘d) scéhiete i By subteagtinig:the
,,,,, FIISY B fry 5

WRR 'md tablu 1t 1sxupxeqéﬁled as a B. In thls same 'tHf‘Btrgi‘lpuf Gbtalnétily AWRR:in a round fromtheene
way G s,tands tm (chen packcl p fm plf‘k Pacl\et " Bthifed in eWRR, the redulvisdaken ovgrWRRiand
m)d Y ton yellow pad\et F mm the outdut quéue "l’ﬁiﬁ'ﬂ"p"ﬁ:ed%y“FOO’.’“"“-’“i‘| ool ke gy g

L T R RIS .({.J VRS BTy .r

row, vye deuvn thg amnuut of bytes lxan£mltted in  Frém oirobservatios iy Table 2¢ therewierecases of

: nansla;cd }mn;, letters in the output row in lhc o
¢ e sviss it Ta il

x‘ - -
il fiiA

. uach mund hmP 1,h; queueq usihg, paﬁkét size "40% "‘hd"ér‘éﬁé‘d“i'ﬁﬂﬁiréiughputf triderthes% Bhwaput
decatcd ;.olumn ) {Packel bme) Also in’ the Lolu[x‘mf FHi siﬂltﬁW#‘th‘at’”Jc‘W*RRﬁ%ﬂds%euwthm

X1

output row, \Ll\h(/ demdrmth the end of a° WRI THIS 1§ BEskviewed: iMiFig.2. Fig 3also/shows ,'
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that cWRR outperform WRR even 100% in some - «-takes WRR: eight rounds to service while ¢WRR

cases. We also observed a reduction in resource beca}usb‘-:@f“ﬁvpCl'miSS;i.Q }1“0W more transmission

con;' tmes! four -roun‘c[ﬁ"iﬁ

3& we can say based on

wastage wheén using (,WR[\ uompalcd to WRR.
On average. there was 2 drop from 80% to 129
when variable paélléts Wél‘é “used to test the
simulatio. This is shown in thefavera_ggyow in

cOlumn‘7 : i

. :
No. '
- Cla | of Pack .
ss Arri | et Ti
fair | ved | Size( ['Round 1| . = e o/ Round 3 me
sha | Pac | bytes | O/p Round 2 O/p | Olp Round 4 Olp | Sp
_| Class Colour re | ket ) (bytes) (bytes) (bytes) .| (bytes) | ent
QO(Green) 800 | 6 | 300 |600 600 300 . .0 ' ‘
Qi(vellow) - |.600 | 3, | 300 | 600 300 | ok [0 =
Q2(Pink) 400 | 3 300 | 300 300 . 500 kD, =
R| Q3(Blue) 200 | 4 300 0/23secs | 0/19secs 0/41'secs 7| 1200/228ecs cs
R O/p Queue . | GGYYP/GGYP/GP/BEBB ! £ I
g
' 600+ ,
QO(Green) 800 |: 5 300 | 300b 600 |
Qi(Yellow)- = | 600 [ 3 | 300 | 600 300 - |
c| Q2(Pink) 400 |3 | 300 | 300 300+300b 61
W e i | se
R|_Q3(Blue) 200 | 4| 300 « | 0/29secs | 0+300bl21secs cs
i R| O/p Queue 4 GGYYPG/GGYPPBIBBB
able 2 bumhmry at Results @btdmed fir
. |
i B &
WRR . Cewrr L g ;
Round xThrupul Wa(stage %Waslaga Thrupt Wastage %Wastage I%Thrupu( lncrease
i 4 1500_ hoo| T ES[TTHEBG|T TBeb|i T T e T -+ 120}
20 1200  Boo] 40| ‘1800 2001 105 50
3, ool 1400l 7ol " ecolEmety | | 5o
4 qorey 40;
2 9 L ( ] i
i :
i
{ HIRE 1}
5 1100| 55. 1800 '230! 1 Sihgh REE YR RRTTL
¢ £ O e U — . gy i, SIS
. 2 0o - 1T gs|T TH700 o BQ0L: e B b “5557‘ e ,
et 3 3000 eqen, s BBl ad0lEmoty, | ' i
e A, 300, 1Teg L 88 ' il AL fir
5. 300/ 1700 SR, i IR !
ot SIS b -
il 8" 300; 17(’3Ug it : y |
b e g 7;«»_1_»apoi~“;1;1,7,00‘1.;.' . ;
, Y o ; ! Huto E iy T
1 e - ( : - 1
Average | i Pt A28 e 283.38} g
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Improving Network Thrggghpu( ina Qo§ In

Throlughputusing Fixpd Packgts .,

]
(e

BwkrR ;
WEWRE 116y

Rour‘ds

Fig 1.2

: Throughput using

g Fixed Packet s1ze(1n bytes)

43 .‘Thr?\;ghput differg
il 3wl

nce (varlable Sjza Packets) . ‘ x

1000~

thruput” *

800,

, 600-

400-

6.0 CONCLUSION

In most of the specifications and- designs for
achieving differentiated services in the Internet.
priority weighted round robin and deficit weighted

round robin schemes are largely considered to be

Rounds

Thlou;,hput‘usmg, Variable Paﬁket size(in’ bytes)

{

0t i

where the queue packets are not of the same size,

-and is gyen worsened when thereis input rate

‘usetul in supporting: both

the core router scheduling basically because of

their implementation simplicity at both hardware
and software level. A statically configured packet-
based ‘WRR scheduler may not work efticiently

.bulstmess The apploachsntovsolve these problems

led to. mtlodugthn of DWRR DWRR is found
responsive and
unresgpnsivc ﬂow in a wotk-conserving router.
This papér confirms the t‘act| that both WRR and
DWRR may - cause “performance degradation

= < HESORRR . . s
because of their static nature and inflexible rules of




A'Reviséd Logie'for Weighted Round Roblh Schedillet towards:
IifiBroVing Network Thioughput 1h ' QoS interfiet

wSpendultL lmnsmmsmn h ot Lacklogged queues
it its tait share is lesg thaﬁ fhéhehd of queut packet
length. We dcsmncd andl tested 4n nd1usted scheme
called: Garry=on WIRR Jand catty-on. DWRR. Our
simulated; 1"£_:‘,sx1"l,t-§g show better, throughput
performance as well as a reduction of resource
wastage cqmpar ed to normal WRR and DWRR.

As a first step in our tutmc wonk thL smmhtton

e o/ ol 1O FEYs e

scenarios tested above WIH he e\panded
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