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A
genda

◆
Introduction and A

genda B
ashing

◆
Purpose

◆
W

hat is the problem
?

◆
Issues for Q

oS R
outing: B

ala R
ajagopalan

◆
M

ore Q
oS R

outing Issues:  R
oss, E

ric, Joel

◆
Q

O
SPF: E

ric

◆
O

ther W
ork

◆
N

ext Steps
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Purpose

◆
D

iscuss som
e of the issues related to Q

uality of 
Service (Q

oS) R
outing

◆
N

ote som
e of the current w

ork related to Q
oS 

R
outing

◆
D

eterm
ine if this w

ork belongs in existing 
w

orking groups

◆
D

eterm
ine if a new

 W
G

 should be created
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W
hat’s the Problem

?

◆
W

e could have Q
oS Signaling (R

SV
P, etc.) 

w
ithout Q

oS R
outing but...

◆
If the topology has m

ultiple paths betw
een a 

source and destination and there are insufficient 
resources available on the “shortest” path, it 
w

ould be nice to use resources that are available 
on other paths
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E
xam

ple

Sender
R

eceiver

Insufficient resources are
available on “shortest” path

Q
oS R

outing w
ould

allow
 the flow

 to travel
over another path that 
can support the flow
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M
ore Q

oS R
outing Issues

◆
R

oute Pinning

◆
“A

voiding your ow
n shadow

”

◆
R

oute m
anagem

ent to avoid loops

◆
M

ultiple routes for m
ultiple flow

s betw
een the 

sam
e source->

destination pairs

◆
H

eterogeneous Q
oS
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R
oute Pinning

◆
R

oute / R
esource stability 

◆
A

void instabilities based on “avoiding ow
n 

shadow
” issue

◆
W

ork w
ith E

xplicit R
outes

◆
C

oordination w
ith A

T
M

 (keep IP flow
 lined up 

w
ith A

T
M

 SV
C

).
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R
oute Stability

◆
C

hanges in routing can cause disruption to real-
tim

e applications

◆
If new

 routes becom
e available, som

e applications 
m

ay not w
ant to relinquish the route that they 

already have

◆
A

pplications requesting resources should have the 
ability to ask for a path that does not change 
except on link failure

◆
It m

ight m
ake sense to consider a tim

er on route 
pinning to avoid convoluted routing that is 
possible by pinning a “transient” route
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“A
voiding Y

our ow
n Shadow

”

◆
If a path is created that uses som

e am
ount of 

netw
ork resource, and advertisem

ents announce 
resulting reduction in available resource, existing 
flow

s (w
hich already have their resources 

reserved) shouldn’t avoid their current links
–

T
hink of w

hat w
ould happen if you try to energetically 

avoid your ow
n shadow

 (drugs available for people, 
com

puters are m
ore persistent)
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E
xplicit (aka Source) R

outing

◆
R

etry after failure, using different route w
hich 

avoids the point of failure

◆
A

dd new
 branch to an existing tree (m

eet sooner 
rather than later)

◆
E

xtensibility (if som
e routers support new

 service, 
but not all)

◆
D

atagram
 re-route issues -- pinned route needs 

explicit routing

◆
E

fficiency: E
R

 needs to use route pining
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R
oute M

anagem
ent to A

void L
oops

◆
If a Q

oS path does not m
atch a best effort path and 

part of the Q
oS path fails such that packets from

 
the Q

oS path flow
 to the best effort path, It is 

possible for a route loop to be created

◆
It m

ay m
ake sense to “tag” packets on the Q

oS 
path to note their “special treatm

ent” and rem
ove 

the tag should a packet be forw
arded off the Q

oS 
path

◆
IPv6 Flow

 ID
 and IPv4 T

O
S bits are possible 

tagging m
echanism

s
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M
ultiple R

outes

◆
R

outing usually deals w
ith destination routes

◆
M

ulticast routing can use source->
destination pair

◆
Q

oS signaling can use Source, D
estination, 

Protocol, and Port

◆
Should routing use layer 4 inform

ation to 
distinguish flow

s?

◆
Forw

arding tables can get very large!

◆
IPv6 Flow

 ID
 can also be used
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H
eterogeneous Q

oS

◆
R

SV
P allow

s different receivers to specify 
different Q

oS values for the sam
e flow

◆
Q

oS routing m
ust be able to calculate or handle 

the “variegated” trees possible
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O
ther Q

oS R
outing W

ork

◆
I-PN

N
I

–
A

T
M

 Forum

–
L

ayer 3 routing that uses A
T

M
 PN

N
I routing 

inform
ation

◆
N

im
rod
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N
ext Steps

◆
A

re there W
G

s to address these issues?

◆
Is there sufficient interest for a Q

oSR
 W

G
?

◆
N

eed:
–

C
harter

–
M

ailing L
ist

–
W

G
 C

hairs

–
A

pproval of A
D

 and IE
SG


