alland WWide-area Server

I’

~d

ction: Techniques and
Challenges

>eS ikh, Renu Tewari

awatson.ibm.com



Trends

Content distribution providers distribute content to the network edges for
better scalability, performance, QoS

Server clusters at large sites and web hosting service providers for better
scalability and consolidation

Content everywhere but not a good way to find it

Need to direct client to “best” content location

Content provider
servers Content delivery provider’s CD



| Server Selection

Server cluster
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dispatcher

Wide-area server selection
does coarse selection of region/
server farm

Rely on local server selection
for fine-grained control
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Wide-area Server Selection

requested (1mages etc.)

ps names to addresses
sed
Iteon, Digital Island ....



PDNS Operation: Overview

authority namese

Root nameserver

2. Req: blueice.ibm.com

‘Rsp: ns.ibm.com (10.100.2.2)

Map names to IP
addresses

Nameserver address
configured statically or
dynamically (DHCP,
PPP)

Mapping is cached
for TTL period

Remote DNS sees
Client NS’ Address



and Challenges

ing with low TTL values

hing

ases (latency increase ~24%)
server load and network load higher)

ased server selection

presentative of client location?

dian cluster size ~8 hops
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Name Resolution Time

Median Resolution Time

200 ms

es) 3 sec

es) 5 sec

60 ms

2.3 ms




Latency

Mean Value

6.3 secs

30.9 KB

35
(median 25)

Resolution
Overhead

5 sec.

1.5 sec.

Summary

Complete lookup per
object costly

Higher TTL preferred

Embedded objects

located on same server

HTTP Keep-Alive
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Namesever and Client hop

5 10
Cluster Size (hops)

nity Mismatch

IGS DNS and HTTP logs

Cluster Size: Distance fro
first common ancestor

Average: 5.7

Max: 16

Median: 5 hops

65 percentile: 8 hops

Optimistic since removed
mismatches




Pial-Up Proximity Mismatch

Direct distance:
— Mean 7.6 hops; median 8 hops

— Avg RTT: 234 ms (first hop 188 ms)

Cluster sizes
— Median: 8 hops (NY probe),

Common/disjoint path ratio

— High ratio {¥] long common path
— Median ratio: 0.25 (NY probe)

ISP accounts 9 national retail; 2 free

Unique nameserver addrs 54

Nameserver addrs per ISP 2-15; avg 7.4




summary of: DNS Based Server
Selection

atency by two orders of magnitude
ncy 24%

'L

located on same server

er proximity
1 their nameservers (8 hops or more)
delay to client and local nameserver:

nt address in DNS query
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server selection
vased techniques

spatching (a preview)



LecaliServer Selection

SCIvers
eon, Foundry, IBM

lient based dispatch
N

load balancing

sed routing

aders, SSL id, cookies, tags
ead per connection)

erver kernel)

switching functions

leneck



at layer 2 switching speeds?

L7) with commodity h/w?

8Will be “commodity”

ctionality (content routing, load




Plepesed Approach

er for content routing, load balancing, affinity

label distribution with forward proxies

BRelsS and their——

Local
peage Dispatcher
0
1l .
[ 0
core network Server farm
Assign label to MPLS switch dispatches

client http request based on L2 label



Content Routing

on URL
within the core
based on inner label

ore network Server farm
el switched path \

\4




' Load Balancing

f labels to fwd proxies

es
nnection based on weights

porary load imbalance

term changes

abled, then entire path is label switched

MPLS enabled
Server farm

label1

g
»

on path is entirely label switched




tion Scenarios

n dispatcher and proxies

y round-robins

¢ label to all client requests for a session

server mapping table at layer2
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Deployment Issues

1es to participate?

erformance

eb hosting/ISP providers (mutual benefit)
es and the content hosting companies
icipate?

Ing a given server 1s very small (~250) even
0 million)

0 derive large performance gains (?)

different MPLS domains, how label
resolved



Conclusions

er selection promising but flawed
ility and client latency

smatch 1ssues

for local server selection

1gher layer information
erformance of layer 2

wide-area server selection too?



