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I Q: what does enterprise IT need?

More agility

Higher
business returns

Better
performance

risk
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I Q: what does enterprise IT need?
A: utility computing!

Flexible, scalable provisioning of
computer-based services

on demand: as and when needed
agile: in response fo events

without all the hassle
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I “Utility computing” is not enough

“‘ . utility computing

getting to
utility computing
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I Q: what does enterprise IT need?
A: utility computing!

OK then. How do you get there?

Transform applications from their standalone
version info a utility-computing one

= Utilification
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“I'm all for progress.
t's change | don't like.”

— Mark Twain

‘ll:
|

I

|
|



I Utilitication: the process
Isn’t it simple?

B2

f;\,ﬁﬂ stract I
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I Utilitication: the process
Isn’t it simple?

; u-zézb(s b
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I Utilitication: the process
Isn’t it simple?

Pick the application to migrate
'Shut it down]

Bring it up in the new environment

pick throughput and response times
work out how many resources the app needs

tune things a bit

Maybe wrap some resource-management stuft
around it

Basically straighttorward, even it eftort-intensive

Right?
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Utilitication: the process

Isn’t it simple? Sam
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I Utilitication: the process
Assessment

’ DESLOUE/"

7 Decmpoje
é 1

17 November 2006 Utilification redux - Middleware 2006




I Utilitication: the process
Assessment (aka blueprinting)
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I Utilitication: the process
QoS-based sizing
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Utilitication: the process

QoS-based sizing

Requires mappings from:
offered load + QoS needs 2 resource needs
offered load + resources < predicted QoS needs

This is hard!!

even for the single-element application
typically lots of knobs and settings

now add many moving parts

multiple control parameters, which interact

now add operating in a new environment
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I Utilitication: the process
QoS-based sizing

Sample question: what's the “QoS budget” tor
each component?

How should a 100ms response-time be split between
two components?

What if the resource demands of these two alternatives
lead to very different costs?

What it the cheoFes’r solution is the most susceptible to
mis-estimations ot the load?
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I Utilitication: the process
QoS: resiliency

Maybe now is the time to increase this?
add redundancy and replication
add better predicting, detecting, recovering from failures

How much application-level resiliency is needed?
availability (percentage uptime)
reliability (resistance to data loss or corruption)

performability (probability of achieving a given
performance level)
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Utilitication: the process
QoS: security

26

Utility computing =» shared plattorm
across mutually-distrusting customers?

not on my watch!!

How to write a security QoS specification?

probably not just: “time to apply virus patches”

How to pick the right mechanisms?
predicted efficacy? cost? ROI?
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I Utilitication: the process
allocating/assigning resources

’ DESL&/E/"

/ Deczwfoje
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? , % Res.(ien ¢ de S:'ﬁn
| / /
e what if there are !
competing needs?
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I Utilitication: the process
test + deploy
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I Utilitication: the process
QoS enforcement

A‘SSess
MU . QZ\J
P/’Gal i€

e,(fxo,e a tbernatives
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I Utilitication: the process
QoS enforcement
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Utilitication: the process
QoS enforcement

expect control loops
)QOS

SeAser q)‘)e Géf: ves

dafa
IL how do you specity these?

[ Contnst System
Whak of 2"

;:1>—> e
QoS comparator~
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I Utilitication: the process
Flexing
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Utilitication: the process
Flexmg scale out

Add rescaur“,e_&( erve rage, ...)

- %turai*ciﬁolce for embmrqssml =" 'jlel oﬁﬁ|icaion'§

- Reduce” resources jinensay :fr
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I Utilitication
Flexing: scale up

necessary it application [[#§ 1
can’t scale out

Migrate application to
faster system(s)

what it the app is still
running?

what it the target

configuration needs to
be ditferent?
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I Utilitication: the process
Trust

Requires beliet in performance, resiliency, and
security properties + the systems that provide them

technical solutions exist: these are not the hard part

Opportunity: methods to build trust
will the proposed design work? =» design audit
has the design been deployed? =» deployment audit

has the design been altered? => runtime audit
was it adequate? => runtime audit
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Call to action:
utilification needs you!

Utility computing is coming

The process of getting there
is harder than the end point

Help make it possible!
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What do | think now?




What do | think now?

much the same, onl




What's changed? .

SOA is becoming _
real 2 il




What's changed?

By 2008, “SOA will provide the

SOA is beCOm | ng real basis for 80 percent of new

40

development projects”

Figure 2. Hype Cycle for Emerging Technologies, 2005 — S. Hayward, Positions 2005: Service-Oriented
o _ _ ) Architecture Adds Flexibility to Business Processes
visibility Biometric Identity Documents Gartner, Inc. Feb. 2005.

BPM Suites

4

P2P VolP O
O Desktop Search

Inkjet Manufacturing

Electronic Ink/Digital Paper—U O Linux on Deskiop for Mainstream Business Users
|

Micro Fuel Cells
Model-Driven Approaches
Carbon Nanotubes =4

Podcasting O Q Really Simple Syndication Intemal
Web
Text Mining Biometric User Identification Speech Recognition for Sevices

Augmented Reality

Business Process
Networks

Telephony and Call Center

Corporate . Speech
Semantic Web Web-Services- @ Mesh R Business Rule Synthesis
Enabled Business Engines
4G Models " Location-Aware Applications
Software as Service/ASP
Handwriting Recognition
Videoconferencing
RFID (Passive)
/X DNA Logic XBRL
Tablet PC
Internet Micropayments As of August 2005
Peak of
Technology Trough of . Plateau of
- Inflated e : Slope of Enlightenment P
Trigger Expectations Disillusionment Productivity
maturity >

Plateau will be reached in:

Olessthan2years O 2fo5years @ 5to 10years Source: Gartner's Hype Cycle Special Report for 2005, m.

Aug 2005, ID Number: GO0130115
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I Utilitication: the process
=> don't stop at the “utility” stage

plocartz'on
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Utilitication: the process
=> turn applications into services

Utilitication allows resource sharing
tlexibility in scale and placement
decisions about resource priorities and allocations

Service equivalent

focuses on service/client relationships, not resources
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Utilitication: the process
=> turn applications into services

Software as a service (Saa$):

reuse, multiple customers,
asynchronous development,
dynamic invocation, ... ©

Running a service as a business (service provider)

forces decisions about service/client priorities and
allocations

= economy-based approaches
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What's changed? :

IT economics are _
becoming more LY
important




I IT spending: OPEX growing 3x faster
than compute capacity spend

Storage M Servers M Management and operations

$B

250
2
é)_ 200
B 150
(@)
|_
100 -
50 -
0

'02 '03 '04 '05 '06 '07 '08

Sources: IDC, “On-Demand Enterprises and Utility Computing: A Current Market Assessment and Outlook,” July 2004; HP analysis.
Storage spend includes storage management SW.
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IT spending:
where does all the money go?

Innovation
Only 10% of and new
the IT budget \fU»nchon

is left for
innovation

Migration
and
upgrades

Operations —
management
and maintenance

=1DC

Analyze the Future

/~ALINEAN
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IT spending:

hardware vs administrator costs

20,000

40,000

30,000

(%)

20,000

0 ;
DAS SAN

W Equipment Total cost per terabyte of storage
O Staffing (source: IDC 2005)

M Training
O Downtime
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I IT spending:

hardware vs administrator costs

Storage costs are

dropping
1995: ~$5000/GB raw

2005:  $0.5/GB raw 1

0

($)

People costs are not:
2004-5 admin salary:

U S $ é 8 k B Equipment | b f
0 Staffing Total cost per terabyte of storage
(source: IDC 2005)

DAS SAN

W Training

grOW|ng ~O—é%/ye0r ODowntime
[SAGE-USA survey]
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IT spending:
Solution: automation

For this to work:

g * we need to delegate authority
o
Sensor Shiecfives to the system

data e what do we want it to do?
- / 7 * what may it not do?
Comnsl System

Whak of 2"

l > /-
QoS comparator~

50 November 2006 Utilification redux - Middleware 2006




What's changed? .

running IT |
like a business 2 imiai




We didn’t spend
$4.5 billion just to
improve our business.
We spent it fo
improve yours.

3T

Business
results.

The next big

thing

1 alw

inl.T.

ays equal good buzingss

oudcomes. That's why HP is helping CIOs tum LT on s heod
with Business Technology Optimization software o run 1T

a business. Learn how

a

ot OptimizeTheOulcome com

THE WALL STREET JOURNAL




Initiate

SOA governance

:
|
[
|

@ e vdlue
) in my services?
Providers
8} Can | find and trust
services?
Consumers
Does the enterprise
work on the right
[ ] 1 ?
CTO office SETVICES!
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Running IT like a business

Build

Can other groups
develop against my
services?

How do |
develop/test cng?oins’r

services out of my
control?

Can | establish a
repeatable
implementation
process?

Operate

How do | manage
changes without
disrupting my
consumers?

Do | get the expected
quality of service?

Can | control
services in
production?




Case study ,

[uscany:

economy-based _
service-oriented $ i
computing =




I Tuscany
key ideas

Selt-interested service providers

= SOA + economic rewards to steer behavior

Automated selt-management

= cost-effective, lights-out, agile operation
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Tuscany ecosystem

Data mining Job execution
service stack service stack

customer A

customer 1

Trust
data data assurance
portal portal
transfer transfer :
analysis

analysis run-batch

techniques
A .

scalable dbms

auditing

Cosimo bank

A

al-resource farms

A 4 A 4

control + management Physical-resource farms
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Tuscany ecosystem
Prato: dbms-on-demand service

Data mining Job execution
service stack service stack

"\ ‘j’

Job-execution

Data mining Trust

assurance

data
transfer

. data
P transfer

portal
analysis

analysis run-batch auditing
techniques
—_ ' SOA economy
. r Cosimo bank

scalable dbms

Virtual-resource farms
Tycoon Xen/VMware

h—
control + management

Physical-resource farms
57 November 28 power . cooling ,, VLANs CPU & storage nodes




Tuscany ecosystem
Prato: dbms-on-demand service

58

a selt-managing service provider

that offers a dbms-on-demand service
2x capacity for 3 days!

by providing each client with their own
virtual dbms appliance

hiding the complexity of:
setting up the service
managing the service (e.g., if it breaks)
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Prato
research focus

representing customer needs

expressing what they need without dictating the solution

translating needs into implementation choices

automatically selecting between different designs

automating service provider management

lights-out sel-management is the end goal

composing service providers

Prato is just one service provider: how does it integrate with
others?
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Prato research tocus
automatic QoS spec = service design

QoS specification
(request) design

for how long system configuration
problem scale data protection schemes

availability, reliability, security

Prato
designer
/ contract price
service resources florins/hr

available resources
design choices
costs

failure rates
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Designing data protection
Anatomy ot a failure

Recovery Time
(duration of outage)

updates

normal

operation operation

continues

(e.g., at 2d site)

Recovery Point

(go back to when?) better idea:
use penalty rates
RPO = max allowed instead of hard bounds

recovery-point fime

(data loss) ——= RTO = max |%
availability

A outage fime
100%
allowed

outage

0%
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Prato research tocus
automatic QoS spec = service design

Client specifies: Prato chooses:

- dbms size - capacity + speed
— RAM (GB), disk (GB) — number of nodes, amount of
B ”in-memory" diSI(, amount O'l: RAM

= high-performance - data-protection approach
II — mirrored disk/dbms RAID-5
’ ou’rc:gie and dato-loss — reload from remote/local copy
penalty rates

— snapshot frequency

— tlorins/hour — dedicated/hot spare nodes

— cold/hot standby dbms
- contract start-date + duration - contract price
— date, hours
- data-isolation breach penalty - security-isolation approach
— florins/occurrence — air-gap; VLANSs

— virtual machines; dbms-protection
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Prato service
design driven by use cases

C Manager Analyst
)
o
0
S
Service O | web service Web service ODBC
provider

Virtual file ||(WX2) DBMS
system Instance

Contract pricing
Design to spec. Virtual DBMS-appliance

Manager

Fault diagnosis

Fault recovery 5986 j j j

Self management File system Nodes

OErvice manage Physical infrastructure

Operator
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Prato service
hardware and software

C Manager DBA Analyst
e}
g Request Upload
+— contract data
5
Service O | web service Web service ODBC
provider

Virtual file ||(WX2) DBMS
system Instance

Contract pricing
Design to spec. Virtual DBMS-appliance

Manager

Fault diagnosis

Fault recovery Ej @@

Self management File system

Operator
Add nodes

Service manage
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Prato service

DBMS = Kognitio WX?2

DBA
Request Upload
contract data

Web service Web service OoDBC

Virtual file -
Contract pricing system

Design to spec. Virtual DBMS-appliance

Analyst

Customer

Service
provider

Manager

Fault diagnosis

Fault recovery alul Iﬁ/ | ﬁ/ | ﬁ/

Self management File system Nodes

OErvice manage Physical infrastructure

Operator
Add nodes

D]
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November 2006

Prato service
Enigmatec EMS service manager

Service
provider

Operator
Add nodes

Manager

Request
contract

DBA
Upload
data

Analyst

Customer

Web service

Web service

ODBC

Contract pricing
Design to spec.
Fault diagnosis
Fault recovery

Self management

Utilification redux - Middleware 2006

Virtual file
system

(WX2) DBMS
Instance

Virtual DBMS-appliance

0o

File system

900

Nodes

Physical infrastructure
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What's changed?

need Quality of mformahon (Qm)
not just

Quality of Serwce (QoS)




Quality of intformation
In-the-middle services

Business Information . .
: : Applications
services services

Information consumers infocrjmafion-
Reeds

metadata

Presentation, views

@ Broker

Compose, aggregate

Discover

Search/query

Cache

Information services

@ Transform

Catalog

information-
source
metadata

(Qoi)

information flow

Information s¢
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Quality of intformation
In-the-mlddle services

Information

Business

End users Applications

services

services

‘ ' information-
aeeds

metadata

Information consumersZ

Presentation, views
Search/query

Coche By To0 -
ompose, agqgreqate
Information services pose, aggreg
Analyze
@ e Catalog
il ¥ Discover information-
| 4 source
,, | | metadata

(Qoi)

D]

70 November 2006 Utilification redux - Middleware 2006 ITnvent

Information s¢




I Quality of intformation

Key observation

QoS is great — but only addresses halt the problem
is the service available? tast? cost-eftective?

Qoi = quality of information
is the information tresh? complete? accurate? clean?

what was its provenance? is it original?
is it believable? why?

= key idea: ask tor the Qoi you need ...
and get the information system to deliver it
... automatically
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Quality of information
A few research opportunities

72

how to build the processing DAG?
how to express Qoi?

what metrics to use? how to measure them?
suppose you had the metrics — what would you do?

how do processing steps atfect Qoi?
can we predict their effects?
can we design processing DAGs to meet Qoi goals?

how much Qoi is needed?

who decides? how?
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Summary
Utilitication + SOA: still a good idea!

but: many “opportunities” remain

Trust, trust, trust

automation requires delegation
vital to understand what QoS is wanted
predictability, reassurance

Going beyond QoS > Qoi
=> This is all middleware’s turf!
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