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Main Points

e ROI| Based on Features and Benefits of
Compar ative Systems

e Mainframe 10 Times L ess Expensive Than
Distributed Systems

e SOA IsWhat Makesthe Mainframe Relevant
e Comparative Cost Analysis Models
e Utilization and Process Efficiency Models

e Assumptions-- Mainframevs. Distributed
Systems

e Strategies -- Highly Differentiated Analysis
e Methodology -- Start With Single Application
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Comparative Cost Analysis Models

> Data center analysisincludes server management costs
> Interconnect complexity, power, and cooling analysis

» Shared workload on mainframe providestypical
utilization of 87%

> Server utilization constrained by lack of memory --
typical utilization of 15%



Market Conditions Impacting ROI

e Thequantity of information isdoubling every 7
months, and the paceisincreasing

e Competitive, compliance, and gover nance issues
forcing I T to adopt more efficient process

e SLA server softwarerunning in background consumes
43% of processor power

e Mainframe Z OS optimized for process and security
with .5% of processor power dedicated to SLA

e Databasereplication consumes significant distributed
Server resour ce because of moving information into
multiple databases

e Mainframe single, consolidated efficient database



WinterGreen Research ROI/TCO

Features and Benefits Analysis -- At Least Ten to One Cost

Advaniagenor Maintrame over Distr T

Secury Cest Analysis
WGR
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Security Cost Analysis - Mainframe Versus

Distributed System

Analyst Comments - Security

Total Annual Security C Distributed System
Tatal Annual Security Caosts - Mainframe

Cost Differential
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Current Labor Costs for Software Developers to Achieve SLA On Distr
Analyst Metric To Set Stage For SLA Software Calculation Currert Unit

# of Applications 1.0 #
Current Labor Costs for Software Developers to

Achieve SLA on Distributed System surrert o
Averlage Annual Costs Per Software Developer To Manage SLA on 1600 000%
Dedicated Servers (annual fully loaded cost)

# Full Time Software Developers Ta Manage Distributed Server 50 ”

Clustering And Service Level Awailability During Mormal Operation

# Extra Software Developers Tao Manage Scheduling, Messaging
hWanager, scheduling, And Recovery Fram Down Time Or Lost 0.3 #
Transzactions Effortsi# In Employee Years)

Total # Software Developers Per Year To Manage LA On
Distributed Servers

Current Annual Cost For Software Developers To Achieve SLA Oin
Diztributed Servers

2.3 #

345.0 00




ROI Cost Analysis Model Market Segment Analysis

Single, 300, and 1400 Applications Single 300 1400
Si | A li - A li - A li -

Selected Parameters Application | tion  tions . tions
000s$ 000s$ 000s$ 000%$

(In Thousands of Dollars) [ T
# Servers 13 28 2,400 15,000

# Servers per Application 1 1 8 11

Application Integration /

Development 0.0 283.3 2,549.7 15,298.2
Database
Service Level Availability (SLA) 633.0 1,266.0 6,963.0 20,889.0
Hardware Technicians 288.0 576.0 3,168.0 9,504.0
Software Developers 345.0 690.0 3,795.0 11,385.0
Infrastructure 118.2 236.4 1,300.2 7,801.2
Server Electricity 20.5 41.0 225.5 1,353.0
Air Conditioning Electricity 41.0 82.0 451.0 2,706.0
Floor Space 56.7 113.4 623.7 3,742.2
Network Costs 12.6 25.2 138.6 831.6
Cabling 12.6 25.2 138.6 831.6
Hardware Costs 105.6 126.7 1,161.6 18,585.6
Servers 105.6 126.7 1,161.6 18,585.6
Scalability 0.0 0.0 0.0 0.0
Servers 0.0 0.0 0.0 0.0
Software Costs 38.5 77.0 423.5 2,541.0
Database 38.5 77.0 423.5 2,541.0
Security 26.4 52.8 290.4 1,742.4
Extra Software 26.4 52.8 290.4 1,742.4

Total (000$) 2,067.4 12,827.0 67,689.0



Table 2

ROI Cost Analysis Model Market Segment Analysis, _ Single _300 1|_400
Single Application, 300 Applications, and 1400 Applications -- Sgle — Appliees Appliees  ApDIee:
Mainframe Selected Parameters Application tion tions tons

000%$ 000% 000% 000%

(In Thousands of Dollars or # of MIPS)

# MIPs per Application
Runtime 16 21 200 2000
Allocated

Application Integration /
Development 0.0 2.2 19.8 118.8
Database

Service Level Availability (SLA) 4.4 8.8 48.4 290.4
Hardware Technicians 1.4 2.8 15.4 92.4
Software Developers 3.0 6.0 33.0 198.0

Infrastructure 1,242.360
Server Electricity 0.019 0.038 8.4 343.5
Air Conditioning Electricity 0.019 0.038 8.4 343.5

Floor Space 0.678 1.356 61.7 555.3

Network Costs ) ; 14.3 85.8
Cabling 1.3 2.6 14.3 85.8

Hardware Costs 347.6 3,823.6
MIPs 15.8 31.6 347.6 3,823.6

1.4
1.4

2.8
2.8

15.4
15.4

92.4
92.4

Software Costs
Database

Security 0.0 0.0 0.0 0.0
Extra Software 0 0.0 0.0 0.0

Total (000$)

49.4 524.0 5,653.4



E-Application Mainframe vs. Distributed

Selected P%meter Analysis

Figure 2
Distributed vs. Mainframe Total Cost of Ownership Analysis, Single Application One Year Costs,
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Table 5

ROI Cost Analysis Model Market Segment Analysis,

Single Application, 300 Applications, and 1400 Applications -
Server Robust Parameter Analysis

(In Thousands of Dollars)

E-Application
000%

# Servers
# Servers per Application

Application Integration /
Development

Service Level Availability

Infrastructure

Network Costs

Scalability

Hardware Costs

Software Costs

Security

Total (000%)



Table 6

ROI Cost Analysis Model Market Segment Analysis,

Single Application, 300 Applications, and 1400 Applications -
Mainframe Robust Parameter Analysis

(In Thousands of Dollars)

E-Application
000%
# MIPs per Application
Runtime 16
Allocated

Application Integration /
Development

Service Level Availability

Infrastructure

Network Costs

Scalability

Hardware Costs

Software Costs

Security

Total (000%)



E-Application Mainframe vs. Distributed

Robust Parameter Analysis

Figure 4
Distributed vs. Mainframe Total Cost of Ownership Analysis, Single Application One Year Costs,
Robust Parameter Analysis
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Source: WinterGreen Research, Inc.




E-Application- Server to Mainframe -
One to One Analysis of Cost Factors

L ooks beyond charge backs

L ooks at |abor for technicians, developers,
and professionals

L ooks at software, hardware, and security
costs separately

Analyzes infrastructure costs
Takes into consideration utilization realities

Does SLA analysis



ROI Tool -- Summary Page with

Drill Down Hyperlinks

Wintergreen R O I ENGINE

Real-Time Investment Analysis

Research

YWielcome

USER1 [ Yiew Sessions ] [ Help ] (Log Off)

app int scenario1 v

Estimated Annual Growth {activity) = |3.0 %,
Application Integration Development Costs Distributed wvs.

Mainframe Current Uriit Year 1 Year 2 Year 3 Year 4 Year 5
Analyst Hemarks 000

IR B R G C i 4,864.7 000§ 4,966.5 5 076.1 51929 5317.5 5.450.4
Development On Mainframe E33.2 0oog BAE.5 BEO.7 E75 0 EO2 1 709 4
Costs Total ear rearz Yeara eard Years

Different Development Costs | 42318 F 43203 44154 45159 4 6253 47410
Calculate




Conversion Factor Servers to
MIPs

Conversion depends on multiple factors:

Calculations done in 5 different ways to Cress
check numbers

Number of transactions per second

System optimization

System utilization

Number of database instances

Number and frequency of database replications



Conversion Factor:
Runtime MIPs to Allocated MIPs

e 13 serversand 16 MIPs, an 81% server to
mainframe correspondence

e 16 MIPsruntime/ shared processing resource
e Shared workload on the mainframe
e 13 sarversfully dedicated to E-application

e E-Application full capacity useis5 days per week,
times 8 hours per day, times 52 weeks per year

e Thisequatesto 23.7% of the total processing time
or 3.799 MIPs allocated to the application

e 3.8 MIPsallocated isthe value used in the analysis



Fully Loaded Data Center Costs

# $18 per square foot includes aspects of a
hardened data center:

# Fault tolerant electrical grid
# 2000 amps of 480v input power
# Main transfer switch

# 500KV A Powerware UPS units with 90 batteries
per unit

# Standalone PDUs at each cabinet row
# 1.5-megawatt generator (2200-gallon tank)

# Datal rax monitoring software for all data center
Infrastructure

# 1-megawatt generator (2000-gallon tank)



Fully Loaded Data Center Costs

(Continued)

# 22,000 sq. ft. facility
# 18,000 sq. ft. of raised floor
# 26-ton dataair AC units

# Very Early Smoke Detection Apparatus
(VESDA)

# Pre-action dry pipe sprinkler system

# 220 smoke detectors in an integrated system

# Simplex security badge entry/exit on all doorsta
facility

# Earthquake protection for the building



Tatal # of Serers For The Application 14.0 #

SLA Software Costs - Monitering and Management (M&M) .
! Currert Unit

Software
Tatal # of CPL=s Running M&h Software 450 # : ; L A : ; ftW ar e

% Per CPU - 5LA Software Costs For Manitaring and Management

(MaM) 2h0.0 !

Total Costs - SLA Monitoring and Managerment (Mahd) Software 11.250.0 !

SLA Software Costs - Registration And Un- _
. . Currert Unit

Registration Of Managed Components

Total # of CPUs Running Registration Software 45.0 #

% Per CPU - SLA Software Costs For Registration anoa

SLA Software Costs - Protection Group

- i i Current Unit
Total Costs - SLA Registration Software 13,4800.0 Management urre: i
Total # of CPUs Running Protection Group Management Software 45.0 #

$ FPer CPU - SLA Software Costs For Protection Group
Y 7000 5

anagement
Total Costs - SLA Protection Group Management Software 31 5000 5
SLA server SOftware SLA Software Costs - Event/Message Control Current Unit
Total # of CPUs Running Event/Message Control Software 45.0 #
runnl ng I n baCkground % Per CPU - SLA Software Costs For Event/Message Control 120.0 5
ConSLImeS 43(y Of Total Costs - Event/Message Contral Software 54000 5
0 SLA Software Costs - Guaranteed Message curmort it
Delivery

NCC I
procr power’ WI th no Total # of CPUs Running Guaranteed Message Delivery Software 45.0 #
Correl ate I N the mal nf rame %jiireripu - SLA Software Costs For Guaranteed Message 2000 ;
- - - . Total Costs - Guaranteed Message Delivery Software 18,000.0 5
which is optimized for

SLA Software Costs - Event/Message Priorities,

. : Currert Unit
d . t Event/Message Ordering, And Persistence e "
proceSS ar] %Curl y- Total # of CPLs Running Event/Message Prionties, 450 "
Event/Message Ordering, And Persistence Software :
§ Per CPU - SLA Software Costs For Event/Message Priorities, 1100 5

Event/Message Ordering, And Persistence For SLA

Total Costs - Event/Message Priarities, Event/Message Ordering, 49500 5
And Persistence Software T




SLA Software Costs - Load Distribution,
Clustering, Cluster Membership Systems
Management, Including Adding, Removing And
Enumerating Members, Lock, Unlock And Shut
Down A Cluster Or A Cluster Node

Cluster Membership Systems Management (Including Adding,
Femoving And Enumerating Members, Loclk, Unlock And Shuot
Ciowwn A Cluster Or A Cluster Maode for SLA)

Clustering, Cluster Membership Systems Managerment {(Including
Adding, Hemoving And Enumerating Members, Lock, Unlock And
Shut Down A Cluster Or A Cluster Mode)

Total Costs - Software for Load Distribution, Clustering, Cluster
MMembership Systems Management

SLA Software Costs - ChecKkpoint Services,
Checkpoint Replicas, Checkpoint Data Access

Reads, Writes, Updates, And Deletes, And Saving
State

Total # of CPLs Running Software for Checkpoint Services,
Checkpoint Replicas, Checkpoint Data Access Heads, Writes,
Ilpdates, And Deletes, And Saving State

P FPer CPL - SLA Software Costs For Checkpoint Services,

Checkpaoint Replicas, Checkpoint Data Access Reads, Writes,
Updates, And Deletes, And Saving State

Total Costs - Software far Checkpoint Services, Checkpoint

Heplicas, Checkpoint Data Access Reads, Writes, Updates, And
Deletes, And Saving State

Total # of CPLUs Running Software for Load Distribution, Clustering,

3 FPer CPL - SLA Software Costs For Achieving Load Distribution,

Currert

45.0

a15.0

b B75.0

Currert

45.0

110.0

4 9500

Umit

Unit




More Server Management Software

SLA Software Costs - Synchronous Updates And R it
Asynchronous Updates
Total # of CFLU=s Hunning Software for Synchronous Updates And
45.0 &
Asvynchronous Updates
P Fer CRPLU - S5LA Software Costs For Providing Synchronous 5200 %
pdates And Asynchronous Updates :
Total Costs - Software for Synchronous Updates And
S 9000 b
Acsynchronous Updates
SLA Software Costs - Trace and Trace Manager Current Unit
Total # of CPLU=s Running Trace and Trace Manager Software 45.0 #
P Fer CPL - SLA Software Costs For Trace and Trace Manager 250.0 6 )
Total Costs - Trace and Trace MManager Software 11.,250.0 61
Total Software Costs Current Uit
Total § For Extra Software To Achieve SLA On Distributed Servers 147 3750 h
Init Conversation - % to 000% 1.000.0 T+
IIIII_IIII$_— Total Initial Costs Faor Extra Software Ta Achieve SLA COn 147 4 000§
Distributed Servers
5-Year Assumptions Current Unit
Y% Of Software Costs Incurred (Total for S yvears Represents o
Paintenance FPercent) °
Estimated Yearly Costs Current Unit
000% - Yearly Software Costs To Achieve Service Level
Availability On Distributed System {Initial Costs And 147 .4 000%
IMaintenance Costs In Years Thereatfter)



SLA Manual Process Downtime Expenses

$892,200 Per Year for One Hour L ost Automation for
Professional or Physician / Clinician

Assume manual processreplaces automation for. one
hour per year

Assumption 4,500 people
L ose the application 53 hours of downtime

99.9 percent availability



Server Security Costs

Security Cost Analysis For Distributed Systems (Dollars in Thousands)

Labor Costs - Security Policy Declaration

Annual Cost of Labor To Develop Security Policies
Annual Cost of Labor To lmplement LOAF or other Security Server

% IncreasefDecrease In Security Folicy Costs

Total Annual Cost of Labar to Implement Consistent Security and
ldentity Resalution Policies

Software Costs - E-Referral 14 Servers Security
Cost Of Encryption Security Software

Cost Of Intrusion Detection Security Software
Cost Of Firewall Security Software

Cost Of Wirus Protection Security Software

Cost Of PKI Secunty Software

Y% IncreasefDecrease In Security Software Costs

Total Cost Of Securty Software

Current Unit

0.0 i (W
10.0 s H[HN
o

k0.0
Currert

15.0

3.0

2.0

1.4

A.0




Server Security Costs

Total Cast Of Security Software

Hardware Costs - Security

Cost Of Security Edge Houters
Cost Of Security Appliances
Y IncreasefDecrease In Securty Hardware Costs

Taotal Cast Of Security Hardware

Physical Security Costs

Annual Cost Of Physical Security Personnel (security guard(s) ar
other)

Y IncreasefDecrease In Physical Security Persaonnel Costs

Total Cast Of Physical Security Personnel

IT Security Incident Labor Costs

Labor Cost Per Hour For Security Technicians to Resolve Specific
—ecurity Incidents

# Major Secunty Incidents Per Year

Awerage & Of Technician and Management Hours To Resaolve a
—ecurity Incident

Y IncreasefDecrease In IT Securty Incident Labor Costs

Total Annual Labor Costs To Resaolve Specific Security Incidents

BO.0O

Current

s.0
2.0

BO.0O

Current

450

Current

0.0

10.0

40.0

B0.0

$000
Lnit
$000
$000
%
$000
Linit
$000
%
$000

Linit

o
R0



Server Physical Security, Costs of Lost Business,

and IT Security-Incident Direct Costs*

FPhysical Security Costs Current Unit
Annual Cost Of Physical Security Personnel (security gquard(s) ar 35 0 5000
other)

Y% IncreasefDecrease In Physical Securty Fersonnel Costs %
Total Caost Of Physical Security Personnel SO0
IT Security Incident Labor Costs Currernt Unit
Labaor Cost Per Hour For Security Technicians to Resolve Specific 500

—ecurity Incidents :

# Securty Incidents Fer Year 100.0 #
Awerage & Of Hours To Hesolve a Security Incident 30.0 #
% IncreasefDecrease In IT Security Incident Labor Costs Yo
Total Annual Labor Costs To Hesolve Specific Security Incidents 110.1 s000
Cost Of Lost Business Due To Security Incidents Currert Unit
;I'I:ut_:al Annual Cost Of E-Referral Lost Business Due To Security 00 5000
ncidents

% IncreasefDecrease In Cost of Lost Business Due to Security o
Incidents ':'

Annual Cost Of Lost Business Due To Security Incidents sO00



Application Integration Development Costs -
Other Applications - Not E-Application

Research

Wintergreen I welcorne, Suebh
ENGINE

Summary Page: Current 3 to: — - 4 ‘ Cal lat
applicaiton inte Scener 1 v| &) (s i g [_Caloulat |

Application Integration Development Costs -
Distributed vs. Mainframe

[log off][My Account] [ ons [HE’lF' |

Initi=l 2010 2011
Rermarks

Application Integration Development On Distributed Sys 233 0o00%

Application Integration Developrment On Mainframe 000§

Cost Differential ot Uniit

Cost Differential - Application Integration Development -
Distributed vs. Mainframe




Conclusion: Mainframe Holds its Value
Server Hardware Replaced Every Three Years

Server hardware needsto bereplaced
every threeyears

Server has zero value at end of threeyear
life

Mainframeisrefreshed and scaled or
descaled onceit Is purchased

Mainframe holdsitsvalue



Cost of Next Steps

e Collection of relevant metricstoprovide
customization

e Build customized ver sion of mainframe vs.
distributed models

e $1,800 per custom application report

e $5,000 per one day to collect metricsfor
customization application report (if necessary)

e $25,000 for comprehensive summary report
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\Appenﬁlix A

» Following are background slides about
WinterGreen Research




TCO / ROl for Software

Products
JON

Middleware
*Application
eSecurity

| dentity

« AAA Radius
Real Time Video
\Web Services
*M essaging
*Wrappers
*Biometrics

o[ INUX

e Wireless
‘Music/ Radio
*Search
*Video

*Web Services
*SOA / XML

Content
M anagement

*PKI




Wi erdresh World Energy Analysis
WinterGreen Research

Research

Stationary
Fuel
Cdl



http://www.jrenergy.com/%284ytm1j551gumzq45mj4343vc%29/productDetail.aspx?loc=145&pID=288&type=0

3 knowledge 5 power
Wintergreen
Research

Renewable Energy Accounts for

55.3% of World Energy by 2018

Worldwide Grid and Residential Electricity Power Generation Source

Billions of Killowatt Hours

Fuel Type

Coal
Nuclear
Natural Gas
wind
Petroleum
Solar

Hydro
Hydrogen
Other

Total

16,415.0

Billions of Billions of

Killow att
Hours

20013

1,123.0
4,851.0
2,007.0
6,592.0
1,587.0
1,155.1
2,183.0
1,982.0
1,256.4

22,736.5

Killow att

Hours
2018

160.9
7,819.3
257.4
13,096.4
257.4
4,698.0
1,608.9

3,024.7
1,254.9

32,178.0

%
2006
Market

Share

33.7
16.0
11.5

2.9
11.3

0.1
12.1

57
6.8

100.0

%
2013
Market

Share

4.9
21.3
8.8
29.0
7.0
51
9.6

8.7
5.5

100.0

Residential is both grid and non-grid powered in 2013 and 2018
Source: WinterGreen Research, Inc.
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ROI/ TCO for Communication
and Server Equipment

e Switches
e Routers
o Servers
e Blades

Digital Loop Carriers
DWDM

DSL / Fiber

Wireless
‘Wireline

«Cable

*WIMAX

*Edge Equipment
*\Video

«Satellite

*Audio
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TCO / ROl for Infrastructure

LA




TCO / ROl for Technology Products




WinterGreen Research
Primary Research

Accurate Forecasts Based on Primary
Research

Complex Analysis of Market Growth Factors
Proprietary Technology

Emphasis On Good Numbers
Emphasis On Verifying Research

First With SOA Cell Based Computing
Definitions

WINTERGREEN RESEARCH



Primary Research  wecR

WinterGreen Research provides primary research

22 year track record of predicting market size
accurately

500 marketstracked - Specialty in High Growth
Markets

Highly Accurate Predictions Based on Primary
Research

n 1995 First Internet Study Predicted 100 MM
users by 2000 -- Right On

Wireless Handset Markets Predicted to Be 85% to
95% Penetration in U.S., Europe, and Japan by
2008 When Other Analysts Were Predicting 35 %
Penetration -- Tops -- Again Right On
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