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The IT Optimization Consulting Team has a long history of helping
clients to leverage transformational technologies in support of
continuous optimization, innovation and improved economics

= Who we are

— IBM Systems & Technology Group (STG) - Lab Services Executive Proof Point: Average
Consulting - IT Optimization Consulting Team (a.k.a the “Scorpion” team) annual operating savings of
— Team of highly experienced IBM technical and financial modeling experts 45%
who have performed 1100+ of studies over the past thirteen years $20M|
= What we do $15M)
— Provide a view of IT systems infrastructure and associated costs via a |
variety of engagement options s1om
— Produce first-pass strategic systems optimization recommendations that M1
focus on cost reduction, environmental savings, system efficiencies and
operational performance improvements $0- : :
— H|gh||ght areas of opportunity for Sa\/ings Projected Current 5 Year Spending Under

Spending Recommendations

» Average 45% savings in annual operating costs
» Typical energy (Systems kW) savings from 60-80%

* 60-90% reduction in CPU cores and associated S/W costs _ _
Source: IBM Scorpion Studies

» Why consider an engagement with us? We have deep consulting experience across a broad set of industries
to help address current IT organization challenges such as:

New Kind of Server Sprawl Spiraling Staff Costs Energy Efficiency Storage Growth

15% average annual growth Staff costs are now The problem lies in the Average annual external
and 4X more required floor outpacing all other IT- amount of power and storage capacity growth
space over the next 10 years to related budget items - cooling that new high over the next 3 years of
keep pace with compute Forrester's Forrsights density infrastructures 35-40% - IDC, Q2 2013
capacity needs - Gartner Data Budget and Priorities require.- Gartner Data Forecast

Center Summit, 2013 Tracker, Q412 Center Summit, 2013
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IBM STG Lab Services — IT Optimization Consulting Team Offerings

Value to Customer: Studies and assessments produce strategic systems optimization recommendations that
focus on cost reduction, environmental savings, system efficiencies and operational performance
improvements. Recommendations and supporting business cases highlight the impact of new technologies

and strategies to optimize an environment.
Engagement Offering

IT Systems Rationalization Study (Scorpion Study):

Get an accurate and detailed view of IT systems architectures
and associated costs. Based on financial and technological
data, we’ll evaluate the feasibility of implementing advanced
IBM technologies. Server or server/storage.

IT Optimization Assessment (ITOA): Quickly identify
optimization opportunities for a subset of your environment
(250 logical servers or more).

Cloud IT Optimization Assessment (CITOA): Evaluate the
feasibility and expected costs and benefits of implementing
private cloud technologies. Server or server/storage.

Fit For Purpose (F4P): A platform selection process that
relies on four key IT elements: 1) unique application
requirements, 2) a cost model, 3) an infrastructure service
delivery comparison, and 4) IT goals and objectives.

IT Systems Energy Efficiency Assessment (ITEEA):
Reduce the environmental demand of IT systems and achieve

more with less power. Server, storage and networking devices.

Consider this offering if you want to...

= View a cross-platform comparison of your entire
environment - what is installed and the associated costs

= Review optimization recommendations and supporting
business cases across all platforms

= Evaluate new IT technologies/strategies

*= Enhance or expand your virtualization technologies
= Optimize a particular platform
= Eliminate or add a hardware platform

= Understand the financial impact of moving to Cloud

= |dentify workloads to target for Cloud

= Evaluate key Cloud management practices and determine
where your current environment stands to support Cloud

= Participate in a client centric thought process that can help
you make infrastructure architecture decisions

= Evaluate platforms based on the fundamental principles that
“one size does not fit all” and that “local factors matter”.

» Understand how systems optimization can reduce power
= Improve the ability of your data center to deliver workload
and performance while using fewer resources
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To discuss an engagement contact the IT Optimization Consulting
Team

Opportunity Manager: US West, Canada Opportunity Manager: US East, Federal & WW
Julie Figura Barbara Read
» Julie Figura/Phoenix/IBM » Barbara Read/Seattle/IBM
* jasimone@us.ibm.com * bmread@us.ibm.com
* Phone: 602-248-7305 * Phone: 206-290-7578
* Mobile: 602-549-7866 * Mobile: 206-290-7578

» Scott Kellogg, Manager, IT Optimization Consulting “Scorpion” Team
* Phone: 303-520-5219

* scott.kellogg@us.ibm.com

» Scott Kellogg/Boulder/IBM

Sales Teams’ Next Steps:

e Contact an Opportunity Manager to discuss a customer’s situation, pain points and challenges.

e Opportunity Manager will work with you to scope an appropriate engagement and help plan a course of
action to present the engagement to the customer.

© 2014 1BM Corporation


mailto:jasimone@us.ibm.com
mailto:bmread@us.ibm.com
mailto:scott.kellogg@us.ibm.com

Purpose of this document:

Use with clients to illustrate the value of POWERS8 Systems with full stack
TCA/TCO examples. Do not leave behind.

» TCA/ TCO scenario showing advantages of POWERS vs the competition
» Full stack scenarios, including servers, virtualization, OS and software

» “* TCA / TCO Advantages of using POWERS ”

= “TCA / TCO Advantages of using POWER7+ " (IBM SSI, IBM SDA, BP)

Sample TCA / TCO Outputs

SAP & Oracie DB Consolidation: IEM Power T4+ vs HP BL4G0C GE

T?QA] LDWET ADC costs by consolidating onto the Power 740

SAP & Oracle DB Consolidation: |EM Power 740+ vs HP BL4E0: GB
B POWERT+ TEA" showss 26% more savings tean the P 166 allerative ;

SAP & Oracle DB Consolidation: IBM Power T40+ vs HP BLE60: GB
[EM POWERT+ “TCO" shows 34" more savings than the AP 136 alemative
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Cost analysis assumptions and parameters

= HW (server w/o external storage) & SW One Time Licensing including: O/S, virtualization s/w, workload s/w
(application s/w + middleware s/w) + year 1 7x24 Support (HWMA and SWMA)

= Cost of acquisition (HW & SW) plus + 3 year projection of annual HW/SW maintenance + Labor + Facility
Costs (energy and space costs at average commercial rates). We did not model migration or transition costs.

Key Modeling Assumptions:

1.

B w

10.
11.

Sizing for each of the scenarios was performed using IBM internal benchmark results for the configurations and
workloads specified.

The baseline for any threshold CPU utilization values (where shown) were derived based on stated vendor models,
workload type, and inputs from “2012 Solitaire Interglobal virtualization capacity study: http://www.sil-usa.com/pub_papers/QR2012A672.pdf ”
TCO models use a 3-year business case timeline. Growth/inflation was not modeled.

HBAs and network adapters were included in the IBM and competitive configurations. External storage was not factored
into any of the comparisons. Actual configurations may vary based on the specific client requirements.

Hardware purchase costs and SW Initial License costs are capital expenditures assumed to be written off in “year 1.” HW
depreciation, SW amortization and lease purchase options were, therefore, not modeled.

Hardware maintenance targets a 24x7, 4hr response SLA. It is calculated by blending the warranty and any necessary
warranty or post-warranty cost uplifts to arrive at the 3-year support term shown

Staff costs were calculated using an observed industry average for managing the in scope servers. A ratio of 40 servers to
1 FTE was applied. We assumed an observed industry average of $80,000 per yr. plus a 38% uplift for “burden” as a
baseline labor cost. Migration, transition and installation services are not included in our analysis.

Annual energy costs are calculated using an observed industry average of $ 0.12 / KwHr. (USEIA value) as applied to the
“typical” power draw for the systems configured.

Space costs are calculated using an observed industry average of $1,200 per a standard 42U rack footprint of 2M2. (The
footage of the rack is assumed to be approx. 21.5 ft?).

All scenarios are figured at “list price” levels.

All future state solutions are assumed to have no cores virtualized.
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POWERS 2-Socket vs HP x86 2-Socket
Workload: Database BI

(Modeled with List Pricing)



Database Bl (BLU Lightning) Summary: IBM POWERS8 vs. HP x86

136 Times Better TCA "Cost per Transaction” with POWERS ($3.3K for P8 vs $451.5K for x86) !
152 Times Better TCO "Cost per Transaction" with POWERS8 ($4.6K for P8 vs $700.2K for x86) !

The IBM POWERS two socket servers address the need for a low cost solution, while offering
superior price performance and innovative features. POWERS servers running DB2 and Cognos
showed a 82 to 1 transaction rate advantage @ over similarly configured x86 two socket offerings

«36 Ivy Bridge v2 DB POWERS DB

12 Cores per Chip 12
24 Threads per Chip 96
30MB (L3) Cache per Chip 96MB (L3) / 128MB (L4)
60GB / sec Memory Bandwidth 230GB / sec
HP DL380p HP DL380p IBM P8 S824 IBM P8 S822L
24 cores 16 cores 24 cores 20 cores
256GB 384GB 256GB 384GB
DB Cognos DB Cognos
Server Server Server Server

SW Stack:  SW Stack: SW Stack: SW Stack:

SUSE11.3 SUSE 11.3 AIX7.1 SUSE 11.3

“Other” DB Cognos Business DB2 10.5 Cognos Business
View 10.2.1 View 10.2.1

(1) Values shown are normalized to 82 to 1 xaction ratio for POWERS and x86 Ivy Bridge v2

o

~$3.3K per transaction for
POWERS8 TCA as compared
to $451.5K per transaction
for x86

~$4.6K per transaction for
POWERS8 TCO as compared
to $700.2K per transaction
for x86

(2) 82x s based on IBM Internal Testing of sample analytic workloads; current as of May 20, 2014. Performance improvement figures are cumulative of all queries in

the workload. Individual results will vary depending on individual workloads, configurations and conditions
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Load Generator |

Database Bl (BLU Lightning) Stack: IBM POWERS vs. HP x86
IBM POWER 8 Stack

1L

OWERS testing show
to 1 advantage in transaction
LDAP Server tes over a similarly configure
@ , Bridge v2 hw/sw
System under test System under test
IBM HTTP Server
64-bit 8.5.5.1
o e —
WebSphere Application Server 8.5.5.1 — <:> NAA
64bit, JDK7 Coaes Database
POWERS 3.4GHz (S824) content store POWERS 3.5GHz (S822L)
20 cores, 384 GB RAM, 24 cores, 256 GB RAM,
10Gb n/w, SUSE 11 FP3 / PowerVM Std 10Gb n/w, AIX Std 7.1/ PowerVM Std
HP x86 Stack
| Load Generator | LDAP Server

iI

System under test

IBM HTTP Server
64-bit 8.5.5.1

WebSphere Application Server 8.5.5.1

System under test
64bit, JIDK7

Cognos
content store

I
I

Intel Ivy Bridge 2667 v2 3.3GHz (HP DL380p.G8)
16 cores, 384 GB RAM,
10Gb n/w, SuSE 11 FP3

— 0O
NAA
Database

24 cores, 256 GB RAM

Intel Ivy Bridge 2697v2 2.7GHz (HP DL380p.G8)
10Gb n/w, SuSE 11FP3
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Database Bl (BLU Lightning) TCA: IBM POWERS8 vs. HP x86

IBM POWERS is 136 Times Better TCA per transaction than the HP x86 alternative
I $3.3K per xaction (P8) vs $ 451.5K per xaction (x86) 111

Business Case Summary

136 Times
Better TCA per
Transaction
with POWERS8

2x DL380.GB(40x640)  2x P8 S8XX[44x640)

HP IBM Total Year 1 Investment
2x DL380 G8 40-Core | 2x P8 S8xx 44-Core
Server Type,  640GB Memory 640GB Memory w 500 m Workload
Total Cores 40 44 10% E Licensing
Used Cores 40 44 10%| o 450 : N
Total Sockets 4 d  10% 3 " Vireaaization
Logical Images 2 2 0%| k= 400
Physical Servers 2 2 0% m Virtualization
Total Workload Capacity Ratio 1 82|  8100% 350 S/w
Capacity Per Used Core Ratio 1.0 745 7355% g ancenance
Total Memory (GB) 640 640 0% 300 /W
Pre-paid Yr 1 Maint Costs¢oT¢) . Maintenance
0S Maintenance $3,780 $4,594 22% 250 W Hardware
Virtualization S/WW Maintenance 50 $3,080 ~ Maintenance
Workload S/WW Maintenance $0 $0 - 200 m OS Licensing
Hardware Maintenance 5914 $1,588 T4% 1=0
Total Year 1 Op. Costs $4,694 $9,262 97%
___ 100 " Hardware
urchase
0S5 Licensing $12,000
Virtualization SAV Licensing $EI $12,320 - =0 m0S
Workload SAV Licensing $405,380 $117,460 -T1% Maintenance
Hardware Purchase 541,392 $115,768 180% 0
Total OTC $446,772 $257,548 A42%
Total Cost of Acquisition [
Total Year 1 Investment $451,466 $266,810
TCA Savings with IBM $184,656 41%

The “Total Workload Capacity” and “Capacity Per Used Core Ratio” metrics derived from internal IBM performance projections for P8 system vs x86 (82 to 1 transaction ratio)

(1) Values shown are normalized to 82 to 1 xaction ratio for POWERS and x86 Ivy Bridge v2 T == ==
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Database Bl (BLU Lightning) TCO: IBM POWERS vs. HP x86

IBM POWERS is 192 Times Better TCO per transaction than the HP x86 alternative!
[ $4.6K per xaction (P8) vs $700.2K per xaction (x86) 11"

Business Case Summary

152 Times
Better TCO per
Transaction
with POWERS8

2w DL380.Ga(40x640) 2w P83 S8XX(44x640)

HP IBM Total 3 Year Cost Analysis
2x DL380 G& 40-Core | 2x P8 58xx 44 -Core
Server Type|  640GB Memory 640GB Memory 200 m Workload
Total Cores 40 44 10% 4 Licensing
Used Cores 40 44 10%| = m Virtualization
Total Sockets 4 4 10% E 700 Licensing
Logical Images 2 2 0% &
Physical Servers 2 2 0% n OS5
Total Workload Capacity Ratio 1 82|  8100% 600 Maintenance
Capacity Per Used Core Ratio 1.0 4.5 7355% m Workload S/W
Total MEI‘I‘iDFy’ [GB} 640 640 0% Maintenance
0OS Maintenance $3.780 $4.594 22% = Ir:!la_rdgvare
Virtualization S/W Maintenance 50 $3.080 - 400 sintenance
Waorkload SAW Maintenance 571,929 322 876 -68% m Facility (Space
Hardware Maintenance $914 $1,588 74% + Electric)
Facility (Space + Electric) $2.328 $2,801 20% 300 m Labor
Labor $5,520 $5,520 0% )
Total AOQC 584,471 $40,459 -52% 200
___ M OS Licensing
OS5 Licensing $12.000
Virtualization S/W Licensing $EI 512,320 100 m Hardware
Workload S/W Licensing 5405380 5117.460 -T1% Purchase
Hardware Purchase 541,392 5115,768 150%
Total OTC $446,772 $257,548 -42% o # m Virtualization
Total Cost of Ownership .. . = ® SIW
Total 3-Year CapEx and Op. Costs $700,184 $378,925 < aintenance
3-Year TCO Savings with IBM $321,259 A6%

The “Total Workload Capacity” and “Capacity Per Used Core Ratio” metrics derived from internal IBM performance projections for P8 system vs x86 (82 to 1 transaction ratio)
(1) Values shown are normalized to 82 to 1 xaction ratio for POWERS and x86 Ivy Bridge v2

11 © 2014 IBM Corporation



Database Bl (BLU Lightning) Background Details: IBM POWERS vs. HP x86
More transactions per core, means fewer cores and/or systems and lower software costs

IBM POWERS HP x86 Ivy Bridge v2

DB Server — S824 DB Server — DL380p G8
2 procs, 24-cores: POWERS8 3.5GHz 2 procs, 24-cores: Xeon E5-2697 v2 2.7GHz
256 GB memory, 2000GB internal storage 256 GB memory, 1200GB internal storage
Cognos Server — S822L Cognos Server — DL380p G8
2 procs, 20-cores: POWERS 3.4GHz 2 procs, 16-cores: Xeon E5-2667 v2 3.3GHz
384 GB memory, 2000GB internal storage 384 GB memory, 1200GB internal storage

IBM POWERS HP x86 Ivy Bridge v2

Proof Point
Values Used Obtained From Values Used Obtained From
HW Costs DB Server $82,495 IBM eConfig DB Server $23,085 HP Online Pricing
Cognos Server $33,273 Cognos Server $18,307
HWMA Costs (24x7, 4hr) DB Server $1,055 Per Year IBM eConfig DB Server $457 Per Year HP Online Pricing

Cognos Server $ 533 Per Year

Cognos Server $457 Per Year

OS Costs (AIX and SUSE)

DB Server (AIX Std) $12,000
Cognos Server (SUSE) $0

IBM eConfig (AIX)
SUSE Pricing (SUSE)

DB Server (SUSE) $0
Cognos Server (SUSE) $0

SUSE Pricing (SUSE)
SUSE Pricing (SUSE)

Virtualization (PowerVM)

DB Server (PowerVM Std) $6,720
Cognos Server (PowerVM Std) $5,600

IBM Distributed Software
Price List

Not Applicable

Not Applicable

Database OTC Costs

IBM DB2 BLU AESE - $56,700 per TB
(includes 1styr S&S, 20% for yrs 2 & 3)

IBM Distributed Software
Price List

“Other” DB EE NUP Pricing $950 / NUP
(S&S — 22% of List NUP Pricing)

“Other” DB on-line pricing

Cognos OTC Costs

IBM Cognos Analytic Server for
Business Intelligence - Processor Value
Unit (PVU) License. MSRP $51.50/PVU.
(S&S — 15T Yr. included, 16% per yr. after)

IBM On-line pricing

IBM Cognos Analytic Server for Business
Intelligence - Processor Value Unit (PVU)
License. MSRP $51.50/PVU. (S&S — 15T Yr.
included, 16% per yr. there after)

IBM On-line pricing

Transaction Ratio

82 xactions for every 1 x86 xaction

IBM Internal Testing

1 xaction for every 82 POWERS xactions

IBM Internal Testing

Transaction Ratio Rationale

The “Total Workload Capacity” and “Capacity Per Used Core” ratios derived from internal IBM testing for P8 versus x86 configurations
The 82 to 1 projection is based on testing of sample analytic serial and concurrent workloads and is current as of May 20, 2014. Performance
improvement figures are cumulative of all queries in the workload. Individual results will vary depending on, configurations and conditions.

Power

DB Server 616 Watts @ $0.12 kWhr

Cognos Server 543 Watts @ $0.12 kWhr

IBM Internal Specs

DB Server 503 Watts @ $0.12 kWhr
Cognos Server 415 Watts @ $0.12 kWhr

HP Power Advisor

12
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Database Bl (BLU Lightning): IBM POWERS vs x86 Benchmark Notes

Summary Results - 82 to 1 projected advantage based on testing of sample serial/concurrent workloads (as of May 20, 2014)

Serial execution test
Mix of 100 simple, intermediate, and complex reports executed serially
46x average improvement in report execution time
Maximum single report improvement of more than 518x
Concurrent throughput test
60 concurrent users running a 70%/25%/5% split of simple/intermediate/complex reports
Consistent and fast results from the IBM Stack, more variable and lengthy results from the Competitive Stack
82x more reports per hour (RPH) based on geomean calculation across report types
747x more complex reports, 40x more intermediate reports, 18x more simple reports

Benchmark Description
Bl DAY 2.0 consists of 16 Cognos reports and dashboards.

Two modes of execution — (1) Serial Execution Test (2) Concurrent Throughput Test
Each report consists of one or more SQL queries
Each report from, or inspired by, Network Analytics Accelerator product
Each report scans a fact table and joins one or more dimension tables
Reports are categorized into:
Simple: Few # of SQL, small range (week) of data
Intermediate: Moderate # of SQL, moderate range (quarter/year) of data
Complex: Large # of SQL, majority of queries on full fact table
Bl Day 2.0 contains 5 star schemas with a shared set of 23 dimension tables (a total of 28 tables)
Each star schema/fact table maps to a different dynamic cube definition
Total raw data size: 2.6 TB
Three largest star schemas are accessed by the Bl Day 2.0 reports
Intermediate and Complex reports access Voice Summary and Voice Detail cubes
Simple reports access Data Detail and Voice Detail cubes

Influence of Cognos BI versus Database on results
All Cognos in-memory caches are filled with database queries
Member cache has dimension table attributes
Query data cache contains previous query results
Each report is answered by Cognos with fastest access to data
Look for data in-memory in the query data cache before querying data warehouse
If data in query data cache, no database access required
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Special notices

This document was developed for IBM offerings in the United States as of the date of publication. IBM may not make these offerings available in
other countries, and the information is subject to change without notice. Consult your local IBM business contact for information on the IBM
offerings available in your area.

Information in this document concerning non-IBM products was obtained from the suppliers of these products or other public sources. Questions
on the capabilities of non-IBM products should be addressed to the suppliers of those products.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give
you any license to these patents. Send license inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY
10504-1785 USA.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives
only.

The information contained in this document has not been submitted to any formal IBM test and is provided "AS IS" with no warranties or
guarantees either expressed or implied.

All examples cited or described in this document are presented as illustrations of the manner in which some IBM products can be used and the
results that may be achieved. Actual environmental costs and performance characteristics will vary depending on individual client configurations
and conditions.

IBM Global Financing offerings are provided through IBM Credit Corporation in the United States and other IBM subsidiaries and divisions
worldwide to qualified commercial and government clients. Rates are based on a client's credit rating, financing terms, offering type, equipment
type and options, and may vary by country. Other restrictions may apply. Rates and offerings are subject to change, extension or withdrawal

without notice.

IBM is not responsible for printing errors in this document that result in pricing or information inaccuracies.

All prices shown are IBM's United States suggested list prices and are subject to change without notice; reseller prices may vary.
IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

Any performance data contained in this document was determined in a controlled environment. Actual results may vary significantly and are
dependent on many factors including system hardware configuration and software design and configuration. Some measurements quoted in this
document may have been made on development-level systems. There is no guarantee these measurements will be the same on generally-
available systems. Some measurements quoted in this document may have been estimated through extrapolation. Users of this document
should verify the applicable data for their specific environment.
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Special notices (cont.)

IBM, the IBM logo, ibm.com AlX, AIX (logo), AlX 6 (logo), AS/400, Active Memory, BladeCenter, Blue Gene, CacheFlow, ClusterProven, DB2, ESCON, i5/0S, i5/0S
(logo), IBM Business Partner (logo), IntelliStation, LoadLeveler, Lotus, Lotus Notes, Notes, Operating System/400, OS/400, PartnerLink, PartnerWorld, PowerPC,
pSeries, Rational, RISC System/6000, RS/6000, THINK, Tivoli, Tivoli (logo), Tivoli Management Environment, WebSphere, xSeries, z/OS, zSeries, AIX 5L,
Chiphopper, Chipkill, Cloudscape, DB2 Universal Database, DS4000, DS6000, DS8000, EnergyScale, Enterprise Workload Manager, General Purpose File System, ,
GPFS, HACMP, HACMP/6000, HASM, IBM Systems Director Active Energy Manager, iSeries, Micro-Partitioning, POWER, PowerExecutive, PowerVM, PowerVM
(logo), PowerHA, Power Architecture, Power Everywhere, Power Family, POWER Hypervisor, Power Systems, Power Systems (logo), Power Systems Software,
Power Systems Software (logo), POWER2, POWER3, POWER4, POWER4+, POWER5, POWER5+, POWERG6, POWERY7, pureScale, System i, System p, System
p5, System Storage, System z, Tivoli Enterprise, TME 10, TurboCore, Workload Partitions Manager and X-Architecture are trademarks or registered trademarks of
International Business Machines Corporation in the United States, other countries, or both. If these and other IBM trademarked terms are marked on their first
occurrence in this information with a trademark symbol (® or ™), these symbols indicate U.S. registered or common law trademarks owned by IBM at the time this
information was published. Such trademarks may also be registered or common law trademarks in other countries. A current list of IBM trademarks is available on the
Web at "Copyright and trademark information" at www.ibm.com/legal/copytrade.shtml

The Power Architecture and Power.org wordmarks and the Power and Power.org logos and related marks are trademarks and service marks licensed by Power.org.
UNIX is a registered trademark of The Open Group in the United States, other countries or both.
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