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3. Seeking simplicity and scale

4. Bandwidth Optimization & e2e SLAS
((IntServ+DiffServ+ Traffic Engineering))

2. First efforts at IP QoS
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/ IP halozatok \

* IntServ (Integrated Service Architecture)
« DiffServ (Differentiated Service Architecture)




/ Differentiated Services \

* Intended to address the following difficulties wlhtserv and RSVP;

« Scalability: maintaining states by routers in high speed nedsvis
difficult sue to the very large number of flows

* Flexible Service ModelsIntserv has only two classes, want to
provide more qualitative service classes; wanttwide ‘relative’
service distinction (Platinum, Gold, Silver, ...)

« Simpler signaling (than RSVP) many applications and users may
only w ant to specify a more qualitative notiorsefvice

e Approach:

— Only simple functions in the core, and relativebymplex functions
at edge routers (or hosts)

— Do not define service classes, instead providestiional
components with which service classes can be built

/
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DiffServ \

« DS (Differentiated Service) domain

— QoS szolgaltatas a jelzés és folyamonkenti
allapot nyilvantartasa nélkdl

— szolgaltatasi osztalyok definialasa a haldzatbe

« SLA (Service Level Aggreement)

— szerddés a szolgaltato és adktetd
(szervezetek, DS domain) kozott

— szolgaltatd a menedzsement eszkdz6k
segitségével beadllitja a megfélplaramétereket

P

a routerekben, folyamatosan figyeli a QoS
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/ DiffServ

« SLA (Service Level Aggreement)

— IP csomagok megkulonbdztetése a DS byte
segitségével
» |Pv4: TOS (Type of Service) byte
 |IPv6 traffic class octet

alapjan

CL

~

— Forgalom parameterek a lyukas v6dor algoritmus
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/ DS domain \

o KOz0s kiszolgalasi politika kialakitasa
e azonos PHBPHB (Per Hop Behaviour)
viselkedes egyeztetése

« azonos forgalmi monitorozasi szabaly
e azonos forgalmi felligyeleti szabaly
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/ Differentiated Model  Divide Traffid
Into Classes

Differentiated
IP Services

Platinum Class
Low Latency

E-Commerce
Guaranteed: Latency
and Delivery

pplication
Traffic

-mail, Web
Browsing

N
L

ver  Guaranteed Delivery

Bronze Best Effort Delivery/
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Defined PHBS

* Expedited Forwarding (EF): RFC2598

— dedicated low delay queue
— Comparable to Guaranteed B/W in IntServ

* Assured Forwarding (AF): RFC2597

— 4 queues 3 drop preferences
— Comparable to Controlled Load in IntServ

e Class Selector: Compat. with IP Prec
o Default (best effort)
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DiffServ domain
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Edge Functions \

At DS-capable host or first DS-capable router

Classification: edge node marks packets according to classiitati
rules to be specified (manually by admin, or by ediBD protocol)

Traffic Conditioning : edge node may delay and then forward or may
discard

HA1
-j - leaf router: classification,

core router: R — conditioning
forwarding @
H2 Il H4
R2
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/ Core Functions \

 Forwarding: according to “Per-Hop-
Behavior” or PHB specified for the
particular packet class; such PHB Is strictly
based on class marking (no other header
flelds can be used to influence PHB)

* No state info to be maintained by routers!
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/ Classification and Condltlonlnq\

Class in IPv6

e 2 bits are currently unused

shaped if non-conforming

‘meter

classifier

{ marker

packets

Packet is marked in the Type of Service (TOSPw, and Traffic

* 6 bits used for Differentiated Service Code P CP) and
determine PHB that the packet will receive

* It may be desirable to limit traffic injection eabf some class; user
declares traffic profile (eg, rate and burst sia&ffic is metered and

shaper/
dropper

forwird
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/ Osztalyozo \

o Osztalyozo (Classifier)
— MF (Multi-field): DS-en bell
e DS
I[P cim, portszam
— BA (Behavior Aggregate): csak DS byte
alapjan, DS hataran

* Meter: forgalomfeltigyelet (SLA
monitorozasa)

@arker a DS byte bedllitasa /
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Forwarding (PHB) \

PHB result in a different observable (measurataeyarding
performance behavior

PHB does not specify what mechanisms to use toremequired PHB
performance behavior

Examples:

— Class A gets x% of outgoing link bandwidth overdiintervals of
a specified length

— Class A packets leave first before packets fraamscB
PHBs under consideration:

— Expedited Forwarding: departure rate of packets from a class
equals or exceeds a specified rate (logical lirtk @iminimum
guaranteed rate)

— Assured Forwarding: 4 classes, each guaranteed a minimum
amount of bandwidth and buffering; each with thaeap

k preference partitions /
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/ DS-ek egyuttnikddése \
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DiffServ és IntServ egyuttiikodése
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