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Outline of the Talk — Update

Background |[10% |
Computer-Supported Collaboration [25%)]
Dynamically Customized Veb Touring [25%)]

Multimedia Computing Networking {359
s Building Robust Network: Periormance Indicator
n Distmbuted ResourcervianagementiomVinltimedia

Wirap-Up [5%)]
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i DistributediResource Vianagement
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SR Sineaming, metering, efc.
= EE: [ioc server-services

F == shcaching, load-balancing, etc.
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#_.:HT s Resource Management
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== "TPlane
= " distributed management plane
" brokering of clients to servers

" standard plane server-services

= caching, replication, load-
balancing, dynamic hosting, etc.

= compliant plug-in servers
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______ yorking level
,1'1gh performance Backbone (VBNS 2.4Gbps OC-

di erentlated class services, RSVP, RTCP, RTP, etc.
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W "t could benefit from this?

= larg multimedia objects under a value-asset
-~ model

" C.0., MOVIES

* What could we do now?
= distributed resource management 5 W
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V=0 iented, end-to~end. distributed QoS/reservation
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YED, _g:ec pectlve
SCxdremely large i comparison to dominant web objects

4_ eq est characterization of web-servers [MSNBCO0]
"somic objects significantly more requested than others

e *‘*rsmall set of objects accounts for majority of requests (Zipt
—— relative frequencies)

= = gpatial and temporal locality on requests [IBM97]

" movie 1s blockbuster, demographic and temporal
consequences

= and then, some are exceptions, 1.€., statistical outliers
= for example, fads (30s movies, some-actor movies, etc.)

= provisioning-perspective
= value-asset model, digital rights model 6




NSO HETIETWOT
Server capac1t1es)

C ilent demand presented to the network wrr fixed
il acmes found across the network

“ﬁ'f)tin?; the network to demand (variable client
~=dfmand variable server capacity)

= = regulate the allocation of server capacities across the
- network writ client demand presented to the network

" {he other side of the coin, 1.e., distributed capacity
shaping
» that 15, “capacity-follows-demand’ policy
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Cdl SPECIIIES servmg) resource requirements (1.€.,
1zed capamty)

1l o1 an object replica commits the replica’s resournce
n (i.e., normalized capacity allocation)
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g Xplratlon time associated with object replica
‘= gerver placement of object replicas varies over time
= {otal number of object replicas varies over time

—l'_

e thus, allocated object-serving capacity placed over the
network shaped over time

= done for selected objects — referred to as hot-objects
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'_1"' now, self-
regulatlon
(agaimst
variable
capacity) for
capacity
shaping

building block:
robust state
signaling

under
capacity
condition maximum over

\ capacity

e.g. three new

_ L transient replicas
cap Elﬂlit}f added
condition

| replicas added on
GREEN servers

N

N\

Capacity associated
for this object when
there are no transient
replicas present

€.g., one new

replica added on

a GREEMN server
|

—— REFLICA EXPIRATION DEADLINE ———=

T(I) T(+1) s T(N-1) T(N) T(N+1)

TIME INTERVAL iii

= dynamic capacity shaping for which objects?
= Zipf relative frequency distribution — hot objects

= then, how is self-regulated capacity shaping
implemented? 9 )



Capaﬁltyéhapmg

1entatior S -
ity check Audit

Prelim/ Audit Request
o J Scarcity R t ] | | | l
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Demand vs.

Replica Capacity Audit

Creation
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= Process
= Deletlon
repli ca creation SE“‘*ERS I é,.tt
- i DEMAND
S &g lica placement e | -
= _,_—' : Request
-y ,.. = l
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-'d"_—_-_._ : eletion

Process

- Replication
5 oversupply check T T
Request
== demand/capacity el o
anal Sis (b) Prelimi ED:D Mell:nagt;emt-'l:nt Replication
y Oversup.pl o Pollcy

Check

° ° -
6. replica deletion
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ohandle transient changes
T g_lons dct as buiiering regions
1 el
~ s gafe eperating region
.*- ;-f__-"j_,_-_ “= Jow: management overhead
—— region
== =l
= critical spare (X%) region
= non-allocable (safe operating
margin)
= yellow
" frigger region and buifering
region
= butfers transient state changes
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Vianagement ol Heterogeneous

SEIVETR - —

Server 1 | Server 2
Utilization Utilization

R
SRNANAs crment Sgsoyj
ZOAlECOES
-:'_:_.:-:i'_;handling of | PeoVicccccaeNocccscceshons
— —  ted servers | |

~E- where
" jorewarning
through state serveri server2
signaling
" capacity spare
used to
manage 12
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Demand
rabe raqis

object 420: hot, large demand
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e iteryal-trackin 2 v _

‘Object to Replica --m

- ®_gerver placement transient replica for 420 at server 1221

~ ® gerver capacity

n 1 1 1 Capacity | Utiization
e e

: -
s Server to Capacity =
= capacity rating

m utilization state global server 1221: high capacity, low use
= ojobality 3
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ol.data

local managem

— storage service

‘reser afiﬂn pools abstraction

~ = forlocal resource management

~ = Jocal serving resources incing

- = for global resource
management

remote management

" degree-of-freedom
resource for the - global pool
distributed capacity- 14 )
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O C.-‘ ibuied resourc_&;nanagement ot large

gntlliimedia)objects ovH (l 'j'r'l Handwadi
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gl 1ated distributed capac1ty shaping
IEg ated load-balancing and dynamic
E,{r lty shaping

management of global and'local replicas

'-.:

WL SEtVer capacities  Distrbuted
tr_lbuted state management S
= red-server avoidance management |
e __! low-overhead distributed state tracking
= gtability-oriented trigger signaling

= tradeoif of local capacity to remote state

tracking
= complementary to existing technologies
* multicast, rights, RSVP, grids, etc.

= but levering high bandwidth internet (e.g.,
internet2) R

global resources
local resources

Distributed
Capacity Shaping
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anms (e g IBM 'Services) — demand-shaping of

1Z€C 'c" 8),V8. capacity-shaping ot demand
jcement G'rc IOHUCH CAPACTIIE

ted Programmable Planes

0l putlng (e.2., Globus) — resource management for entirely
| ;' it problem, small number of large (computations and
sets)iobjects with low viewership vs. large number of large
0 ) ects with high and wide viewership

= Dis stributed Replica Management
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——— —edge caching network (e.g., Akamai) — on-demand caching of
,-:-___’_i-' -"’T,' - relatively small objects vs. valuable asset very large object

= Multicast Streaming
" multicast 1s complementary technology — plane represents the
seli-regulated placement of the sources of the multicast trees

= Brokered Distributed QoS Architectures

= distributed QoS brokering is complementary technology —
delivering end-to-end QoS feasibility used for brokering of clients
to servers 17 ¥




