2020 IBM Systems fli%itix

bzt
MM E —EE

N

=

PN\
4y




BMIM AR G E S AN



2020 IBM Systems £l 8in

IBM z15/LinuxONE III ¢ BE FEAS IR

Reducing the
carbon footprint
of computing

IT organizations worldwide are finding soluti to reduce gr gas

. Another Europ: financial ir 1was ideringa Other geographies are also focused on decreasing data
IBMIT Economics Carbon move of some of its IBM Z® applications onto x86 servers | center costs and carbon emissions, A large insurance
- and decided to first assess its anticipated energy company in Asia Pacific was experiencing significant IT
FOOtp rint Assessment - consumption. growth, As its x86 data center grew, physical floor space
charges and hardware costs increased, energy bills
Carbon footprint analy d d that the ir 's higher, and its IT staff struggled with server
energy consumption could triple (76%)* if moving to an administration complexities.
Is your organization on a path to reduce izati i x86 environment from its existing IBM 214 environment.

issi h The company initiated an assessment of its current
greenhouse gas emissions? Conversely analysis found that deployment on new IBM pany init u

" A operations to find more effective scaling for new
Companies around the world are sesking to limit their ™

fons. 1n nce ith @ Z15™ servers C°“Ald reduce energy consumption by 14% workloads. Analysis discovered that workloads runningon
enviranmentaldirectives s required to avoi fingncial penales. compared to z14¢. 55 x86 servers could be consolidated onto one IBM
For thers,contribution to gotal sustainabily s viewsdas & LinuxONE system with a dramatic decrease in energy and
competitive advantage for their business, Their clients prefer to 1 Total Annual Energy C
60 business with orgnizations that tzke action to minimize their i -y floorspace usage. Floor space could be reduced by 86%

‘greenhouse gas emissions. fo and annual energy consumption could drop by 62%°%.

o These savings enable the company to address their
Carbon footprint cost of computing challenges of rapid growth with much denser workload
organization’s IT carbon fostpr
Most data center feciities consume up to 10 to 50times the i

consolidation, a smaller data center and simpler
administration for its staff.

energy per fioor space of & typical commercialoffice building?, i more
- power T spend
50 for mar 7 sol usage effectivenass *
easential step towards schievingcarbonfootprint reduction. x86 and LinuxONE Energy and Floor Space

. For companies moving from earlier IBM Z h i C for Asia Pacific Insurance Company
1eMoffers2 e . 5 . 215, energy consumption savings can be s.gmhcantas a
your IT environment to improve energy efficiency, reduce data AnIT P
center overhead and simplify operations. I i jecti h result of hardware and software technology efficiencies E oS
‘h‘“; . " > T envie and with successive generations, Requirements
Carbon Footprint Assessment share best practices for energyefficencies.
Ano-chav§=\:abon'wtprm!assessme’nhetp!ynu Yous i l ith the following: Using data from client environmentsin IBM IT Economics Energy 890,016 kwn 335,508 kWh 2%
footprint of your IT i - Detailed analysis ¥ E nario energy costs were calculated in a five-year Floor space  42.57 meters 6.11 meters 86%
:’(::E":,::"“’:"“"‘ data center consumption) and identify - Qu i cost model. In an IBM zEnterprise® EC12 (2EC12) to IBM
a 0 for example, software that enables high utilization of system o ‘m:ﬂ;z:.m’m‘:;ywm@nnwn'snmn Z13* model, energy savings were 8%5, and in az13 toz15
it ation to s - Recom: u i
Carbon Footpn nt Information on W3 s ot ensls st vsiziontoize == model, energy costs decreased by 51%®. Additionally, the Annual Energy Consumption for Asia Pacific
X ) . ) . targsted resources only when necessary T - new 215 provides the Intelligent Power Distribution Unit B P in KWh
https://w3.ibm.com/w3publisher/cpo/client-assessments/carbon-footprint-reduction " Examivepotarel forweddond o datonts e ‘ = (iPDU) as an option for lower power consumptionin nsurance Company in
fewer,. & i 'y ervers
— Reduces amount of underutilized resources Difference Achieved radiator-cooled systems”. ]
- Zlmp.mes a:{mxmsuamnwfvhead B bosthe m : 2EC12, 213 and 215 Energy Consumption in 2
~ Decreases other IT costs such as scftware, ‘achisved by reducing their IT carbon footprint. s
maintenance, sarver lfecycle management Five Year Cost Model 62% reduction in
- Compares energy usage and data center costs for centralized energy consumption
versus distributed server topologies 3 with LinuxONE
3 B
Get started ¥
e s s IEM H
IT.Economics@us.ibm.com or ask your ISM Client = ‘8 =
Representative or IBM Business Partner. e

et ettt et 1 UruxONE server

Visit: ibm.com/iteconomics

IT Economics Consulting & Research

Link to IT Economics Carbon Footprint Assessment here Reducing the carbon footprint of computing External paper
Contact the team at IT.Economics@us.ibm.com



https://w3.ibm.com/w3publisher/cpo/client-assessments/carbon-footprint-reduction
https://www.ibm.com/downloads/cas/GYR3MWQN
https://www.ibm.com/downloads/cas/KYB3DZ7X
mailto:it.Economics@us.ibm.com
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"Energy savings are based on a carbon footprint by the IBM IT
team for a government agency in the Netherlands using four blade centers with a total of 47 blades at
8.5 KW (4.5 KW for blades and 4 KW for the chassis based on vendor published KW rates) for an
estimated annual server energy consumption of 297,840 kWh versus two LinuxONE Rockhopper |
servers with 6 IFLs each at 3.1 KW each, consuming an estimated total of 54,312 kWh annually.
Network energy consumption of 2 KW for the blades (two for each blade center for a total of eight) and
1 KW for the LinuxONE servers (two switches for each server), based on vendor published KW rates
for networking switches, results in an estimated 17,520 kWh for the blade centers and 8,760 kWh for
the LinuxONE servers. Cooling energy consumption is estimated by using an efficiency factor based
on the server's architecture and is proportional to the networking and servers’ power consumption. In
this assessment both blade centers and LinuxONE servers use a data center power utiization
effectiveness rate of 1.5 as the factor to calculate cooling consumption, resulting in an estimated
157,680 kWh for the blade centers and 31,536 kWh for the LinuxONE servers. The assessment uses
a kWh to CO2 factor of 505.2 grams of CO2 for 1 kWh based on Netherlands CO2 emissions intensity
from electricity generation from the European Environment Agency, https:/www.eea.europa.eu .
Findings from IBM IT Economics assessments will vary according to each client environment.
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(Source: IBM IT Economic Consulting & research https://www.ibm.com/downloads/cas/K9XD9V1Q)

zEC12, z13 and z15 Floorspace Cost
over Five Years
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Figure 3: Total floorspace costs over five years for zEC12, z13 and z15

zEC12, z13 and z15 Energy Consumption in
Five Year Cost Model
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Study zZAfk

Range of core consolidation ratios

for specific client environments Leveraging workload

consolidation for lower IT costs

For most of these accounts, analysis
found core consolidation ratios to be the Soh .
same or higher than the ratio guidelines o8- P . —— 1120

Mied- Techrolop, A7 E———————— 1150

Mied- ol A e—— 100

IBM IT Economics Consulting and Research

Lower core consolidation
ratios are observed with

LinuxONE Assessmen

Core ratio results varied depending on e 2m N o romer 36 sonvers | Why IT organizations use workload consolidation to resolve
the client's workload activity, x86 server data center constraints and mitigate cost

™ . o Quantify benefits and return on investment What infolmatiqn is examined in your IT
technology and x86 utilization rates Vo o A ——1510 of Linux workloads on LinuxONE™ value and cost LinuxONE assessment? Workload consolidation reduces cost procurement, i i figuration, security

Companies around the world are faced with the challenges of Whether large or small, companies are seeking solutions to and workload deployment. Reliable disaster recovery for a

Technol A —————————————— betwe ti 86 tand a LinuxONE solution: 1 " : " istril i iffi
L. . 8- Techrology. LA 1600 Higher core consolidation ‘growing data center costs, server administration complexities, etween your existingx86 environment and a LinuxONE solution: simplify IT operations and reduce cost. For many, consolidating distributed server e‘nv|ror!ment can also become difficult as more
Analys|s in 20 client assessments Mied - Heathare, GCG I ———— 1770 0 The ability " Y . servers with potentially different components, hundreds or
ratios are observed with changing business demands with simplified workload and securit workloads onto denser, centralized computing platforms is an . y ’ "
. . . Mied-Retel, GG 1900 . ging ol y fe) : thousands of parts, and new configurations are added over time.
observed core consolidation ratios lower x86 CPU utilization adminisration s essential to business success. @ ° effective way to decrease IT expense. g ! > -
A N Pl 2130 and older x86 servers [} é In contrast, a condensed server environment comprised of one or
ranging from 10:1 to 32.5:1 x86 cores to e Increasingly companies are consolidating their x86 workloads 0,0 &5 ) ) . a few servers can facilitate replication for disaster recovery.
IFL with f17 ti [ am onto IBM LinuxONE servers to leverage the openness of Linux Linuxwith open . . A major savings driver is the decrease
with the advantages of enterprise server resilience and security. Inuxwit rm attributes= i . i in .
one IFL with an average of imes it e achartages of ntrpris server eliencsand securty sourcssofuare reilency,securty, in software casts, Typically, Linux Which workloads consolidate well
fewer cores’ - G in less overhead, increased responsiveness and lower IT costs. ERiopnancs sciab Ay 8 " - .
[ — 230 servers such as LinuxONE and Organizations opting for workload consolidation to relieve cost and
o0 s 20 50 20 50 1BM offer 2 no-charge I value and cost LnUIONE assesement o Integrated Facility for Linux (IFLs) IT complexity tend to look for the following types of workloads.
quantify the benefits and return on investment of consolidating your »
i L 5% hesbcare, 0% o, 1% ey, 105 on IBM Z° require fewer per core 1. Workloads with per core pricing

Goy. bsiess il son irmerts
sttt s, Exc it g P I Eorerics o b STV Y i

licenses due to per core pricing. Linux® workloads that have a software license price per unit of
compute power (processor or socket) are strong candidates
for consolidation on LinuxONE or IFLs on IBM Z from a
financial perspective. This is due to differences in centralized
versus distributed server architecture such as processor
speeds, caching, HiperSockets™ for in-memory
communication across LPARSs, high levels of sustained CPU
utilization and workload management capabilities. In general,

: distributed servers require considerably more processor cores
:rl‘:; laof‘z:resrff:g/rs:;lcs:ges;:z to run the same Linux workloads than Linu_xONE or IFLs on
As distributed server per year t IBM Z. IBM internal tests and data from client environments

5 show core consolidation ratios ranging from 10 to 32.5

environments grow to meet new distributed cores to one IFL, yielding dramatically lower
business demands, floor space software costs.

can become a significant
expense, particularly when an
IT organization has reached the
physical limits of its data center
and is considering a move to a
larger facility.

x86 workloads onto LinuxONE. Use this assessment to evaluate g
your x86 Linux workload requirements and to quantify the savings g

of LinuxONE for your organization.

NE s
i vorccad orsiaio s o s coxs corsdan oo o e clents woroads.Corsoldton sl e et Tl saings ans T fiees ot erald e et o move el oot o s o LONE Fo

Encryption technologies Workload consolidation benefits

Another savings driver is energy efficiency. Workloads on IFLs on
Get started 1BM Z and LinuxONE consume less energy compared to

Send a request to the IBM IT Economics team at distributed server environments?, reducing data center carbon
IT.Economics@us.ibm.com or ask your 18M Client @ @ footprint and improving Power usage effectiveness (PUE).
Representative or IBM Business Partner. 7

An IT Economics consultant will provide a two hour on-site
workshop to learn about your IT strategy, capture objectives for
the t, your IT t,
and share best practices.

Actual client data and/or Consolidating x86 workloads

industry average assumptions

Business values (KPIs)

Your consultant wil develop a business case which s delivered

intwo to four weeks. Your assessment will provide: C
- Detailed analysis based on your customized scenario Oys S
~ Recommendations to reduce IT spend and to achieve technical

and business requirements

Return on investment
and payback period

Total cost of ownership 2. Workloads with variable resource requirements
Linux workloads with activity fluctuations are very well suited
for LinuxONE and IFLs. Centralized servers provide compute
elasticity, or resource sharing, so that memory, CPU and 1/0
can be allocated to workloads with diverse timeline
requirements over a 24-hour period.

June 2019 .
Labor observations
for LinuxONE

ITvalue and cost assessment

No-charge, on-site IT assessments available
Visit: jbm.comy/iteconomics

What is hiding in your datacenter?
The impact of indirect costs in x86 and LinuxONE
environments

Roger Rogers
1BM Executive IT Economics Consultant
1BM IT Economics Team

Indirect costs paper
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M IT Economics Consulting & Economics

No-charge LinuxONE assessment

Not only can workload consolidation lower software and data
center costs, it can lower administrative overhead. Fewer
physical servers can mean less hardware maintenance, less
network management, and simpler software patching.

For most organizations, workload growth is inevitable.
Centralized servers simplify the task of workload provisioning
and deprovisioning by leveraging available capacity within the
same physical server.

Most IBM Z and LinuxONE systems provide dormant capacity
that can be activated on demand for rapid provisioning of new
LPARs versus setting up a distributed server that requires

Workloads with I/0 demands
Most business workloads consistently use I/0 to perform their
tasks (for example databases, messaging, and stream
processing workloads). These workloads tend to be I/0 driven
and can accelerate response times by leveraging LinuxONE
and IFL FICON® 5 or FCP protocols designed to enhance data
transfer and to increase sustained CPU utilization through
workload ilities. FICON I/O

ies such as i ing® that i switches
to an alternate path in event of an interruption, can alleviate
administrative overhead for maintenance and network
bottlenecks.

IBM IT Economics Consulting & Resea

0 18M Corporation

Lower IT costs with workload consolidation paper



https://www.ibm.com/downloads/cas/G3QK9D8V
https://ibm.box.com/v/LinuxONEConsolidationFindings
https://www.ibm.com/downloads/cas/A6LDPLZW
https://www.ibm.com/downloads/cas/DG7NY5QW
https://www.ibm.com/downloads/cas/XBZ7DOJM

mEE , ERWMLY , WDEARFA] :
400-6692-039



