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Quality of Service (QoS)



To Awadiktuo : diktuo BEATLOTNG TPOOTIAOELOC

»uvtoyn entuyiac : AmAo diktuo & £€umnvec ebopOYEC

* QOS : pePLKEC edapoyEC AelToupyoUV TTOAU KaAUTEPA OTOV Ol
KaBUOTEPNOELC ElvaL TIEPLOPLOMEVEC KAl N puOUATOodoon eMapKNC

* ATOITNGELS OLUPOPETIKMDV EQAPLOYDV
Rins EAQyiotn puOpomodooon D0 Méyiot kabvotépnon

Application Ryin (Kbps) | Dimax (s)
Video Streaming 60 10
VoIP 10 0.2
Download 30 200
Web Browsing 50 2
Video Conference 80 0.2




[TpokAnon: QoS pe AmAEC TPOTIOTIOLNOELC TIPWTOKOA WY 777

e AuoTokiot UAOTIOLNCEWV : ETILITAOKEC oTn Slaxeiplon & otn cupdpwvia
petav ISP

* IntServ (for integrated services): users request a minimum bandwidth
along a path (reservation protocol - RsVP) and promise to regulate
their flows ---like Virtual Circuits: too complicated does not scale

* DiffServ (for differentiated services) : mark packets and use priority
gueuing at routers
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R(t) : service rate (bps)

D(t) : number of bits that have departed from the queue in [0, t]
X(t) : number of bits in the queue at time t

A(t) : number of bits that enter the queue in [0, t]



PUBLon Aditewv otnv Oupa

A(t) - A(u) £ s+r(t-u) forallO0su<t

Artodeién: o LETPNTNG KOUTIOVLWY EXEL TO TIOAU S KOUTIOVLAL TNV XPOVLKA OTLYMN U KoL

Ba cuAAEEeLr (t — u) meploooTtepa kouTtovia Katd tn dtapketa [u, t]. Aedopevou otL
KATIOLOC XPELAETOL EVa KOUTIOVL ava bit tou oT€Avel kKAmolocg otnv oupa, O

HEyLoToC aplOpo¢ bits mou pmopouv va petakivnBouv armo to buffer maketwy otnv
oupa kata tn dtapketa tou [u, t] toovtal pe s+ r (t - u).

Burst<s
Arrival rate <r



Fact 1 Assume that R(t) > 1 > rforallt > 0 and X (0) = 0. Then X(t) < s forallt > 0. Moreover,
the queuing delay of every packet in the queue is at most equal to s/r.

Proof:

Fix some time ¢ > 0 such that X'(¢) > 0. Let u be the last time before time ¢ that X (u) = 0. That 1s,
X(u) =0and X(v) > 0forv € (u,t). Let D(t) be the number of bits that leave the queue in |0, ],
for t > 0. Note that the number of bits D(t) — D(u) that left the queue during |u, t| 1s at least equal to
r1(t — u) since the service rate 1s at lest equal to r; whenever the queue 1s nonempty. Also, the number
of bits A(t) — A(u) that entered the queue 1n [, t| 15 at most s 4 r(t — u). Since X (u) = (), we see that

X(t) = A(t) — A(u) — [D(t) = D(u)] < 8+ 1(t —u) —r(t —u) < 5

since ry > .

The queuing delay of a packet that enters the queue at time ¢, when the backlog 1s X (), 1s less than
X(t)/ry since the queue clears that backlog at least at rate 1. We have seen that X () < s. Conse-
quently, the queuing delay 1s always bounded by s /7. i



GPS : Generalized Processor Sharing
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Fact 2 Assume that the traffic of class I is regulated with parameters ( sy, vy ) such that py, == wiC/(D j w;) >
rw. Then the backlog of class k never exceeds sy, and its queuing delay never exceeds sy, / py.



WFQ. : Weighted Fair Queueing

GPS 1s not implementable. Weighted Fair Queuing approximates GPS. WFQ 1s
defined as follows. The packets are classified and queued as in GPS. The scheduler transmits one packet
at a tume, at the line rate. Whenever 1t completes a packet transmission, the scheduler starts transmitting
the packet that GPS would complete transmitting first among the remaining packets.

Fact 3 Let F. and GGy, designate the completion times of packet Py under WFQ and GPS, respectively,
for k = 1. Assume that the transmission times of all the packets are at most equal to 'I'. Then

Fr <Grp+T.k>1. (1)
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Figure 3: Regulated traffic and WFQ scheduler.

Fact4 Assume thatr < p := wC /W where W is the sum of the scheduler weights. Then the maximum

queueing delay per packet is
s L

p C
where L is the maximum number of bits in a packet/



Net Neutrality : «lon petaxeiplon yo OAa Ta mAKETON

»Eumnodilel touc «peyalouc» va eAeyéouv to Atadiktuo

»Ynepaorilel Tnv eAevBepia Tou AOyou Kat To SNUocLo ayabo tou
ALaSLKTUOU YLOL TOUC OLKOVOLLKA 0l0OEVECTEPOUC

» Antayopelel TNV emwdeAN yla Touc xpnotec dltadopormnoinon umnpPEcLwy

»OLISPs 8ev umopouv va XpPEWOOUV Lo KAIAUTEPEC uTtnpeoiec: EAAeldn
KWVATPOU VLo eTtevOUon o€ UTTOOOUEC

» ATOULTNTIKO TtEPLEXOMEVO OEV pUTtOopPEL va LLETad0OEL TTOLOTLIKA

»PuOuLotiko rtAaioLlo mou emitpemnel Stadopomoinon UINPECLWY Kot
SloTnpEL Eva TOCOOTO TNE XWPNTLKOTNTOC OUOETEPO KAl ALVOLYXTO ?



