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Case Study

Sparkassen Informatikd Blew Enterprise Data Center

Executive Summary

Sparkassen Informatik (Sipwned by the German Savings Banks Organizaisanhighly
successfuprovider of IT (information technology) services to te&il bankirg industry in
Germany Through mergers and acquisitidagnd by being able to delivére right
amount ofcomputing capacitgoupled withreliable service at a reasonable ptc8I
supports ove90savingsbanks, oveB0 Million banking customers, ové&i75000
banking employeets andownsover30%o f G e r netailibanking services market.

Togainanidept h understanding of Sl 6s (labbyi ness st
Analytics( t hat 6 s meS)l ovse notkdri(@odbgse)@&Genmany, where | met

with Uwe Katznbug, stellv. Vorsitzender deGeschaftsfuhrung (the senior executive in

charge of SlI0s producti on (. &wveathecceurseay s and n
visit, Mr. Katzenbu g det ai l ed SI1 6s business strategy, |
insights intothe reasong/hy his companyhas chosen IBM ass premier information

systems andervices supplier.

Based upon this visit, the follow are mgsearcHindings:

1 Operational Hiciency is keyto S | prdfitability b especially the operating
efficiency of itsinformation systems. As an IT service provider, fiparamount
importanceg hat S 0isforreatidn systgmaretanedto deliver maximum
computingpower without wating computing cyclesr energy

1 To deliver maximum computing performance; S

0 Buys dense systems architectures (primarily large, -sgatystems and
blades) that house dozens or hundreds of servemnpact systems
enclosurs orchassis. By consolidating compugipower into dense
packages, the management of thousands ofrseirgreatly simplified;
software licensing costs are reduced; and the need to install thousands of
redundanfailover servesona 1:1 ratios scaled back;

o Virtualizes (logically pools physical computing resourcesgitterprise
classservers to increse utilization rateand reduce acquisition cogtste:
very little virtualization of x86 resources has taken place to ;catel)

o Deploys a@vanced systems management softwastomatesystems/stor
age/network managemehglping to reduce managemeaibbor costs

Especially noteworthy is that \8ill soon have installe®d IBM System ¢mainframgfootprints in 11
Sysplexek This is anomalous and unusual in the service provider inflasstylT service providers
base their compute offerings onb@4Unix architecturesicluding IBM Reer and Sun UltraSPARC
platforms and/or on x8Based architecta). Hence, the logic behind this decision bears closer scrutiny
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1 In addition to deployig highly optimized information systems, S| has modernized
its data centers adding new power management systems to feed its dense
architectures; updating its uninterruptable power supplies to deliver the exact
amount of backup power required in caseailife; andadding new cooling
facilities to efficiently dissipate the heat generateddgense systems
architecture® all while significantlyscaling back the number of data centers it
operategln an age where many enterprises are building more data cesehs,s
downsizedrom 9 to 6 consolidateddata centes over the pash years.

By building a highly efficient information systems environment, by optimizing that environment for
performance, by focusing on automated management and service delivery, and by modernizing its data
center, Sl has implementgth at | BM i s now cal |l i nThisGasebmdyalsoent er pri s
examines what a A n e tand whatebenpfits iSlsisederidirgy tfran adopting tlisr 6 i s
model of computing.

The remainder of thi€fase Study akes a c¢l oser |1 ook at- Spar kas:
onmentb seeking to learn what kind efficiencies that Sl is achieving by implementing
newenterprise data centBrundational pmciples (such as consolidation, virtualization,

and data center modernizationh addition,Clabby Analytcs akes a c¢cl oser | ook
procurement policySI buys computingnd networkingapacity and related séces in

bulk as part of large vendor purchase agreements [VBA#foducing further efficiencies

into the company®ds procurement processes whi
acquisition and deployment cost#dnd this Case Studgoncludes with the observation

tha the efficiencies that Sias realizedby adoptingon demand computing amekw

enterprise data centprinciplescan(and should) be adopted bther service suppliers

who are interested in lowering operating coglidle improving profitability.

What |Is a ANew Enterprise Data Center ?0

In November, 2002, IBMormalized its recommendation tiow to desigrtheinformation

systems of the future. Thiscommendation dubbed fAon demand comput
business process flow to drive underlying information systems. To enable this to happen,
however, informton systems buyers would need to adopt a common infrastructure

(known as serviceriented architecturbased on Web services and extensible markup
languageb and informatiors y st ems woul d havécoboonsbkei dapedma
virtualized) to suppomnessagantensive serviceoriented process flows.

More specificallp at the information systemslesdi he fion demando vision called
and network devices to bensolidatedo reduce management coatsd improve systems availahility
And it called for information systems and storage arraysittubizedo improve utilization rates.

Resource ansolidation has lead to denser packing of computing resources (more servers in a much
smaller footprintp while resourcevirtualizatio has upped the utilization rate of those consolidated
servers. The combination of both of these activitieshad avery positiveeffect on overall computing
efficiency, but has also put some stress on data center designs (because denser systema@enerat

heat which must be dissipated)o deal with these heat dissipation issues, as well as to provide a
framework for efficient data center energy use, IBM has evolved on demand computing to take a more
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holistic view of enterprise information systents related data centers. This holistic view is known as
ithe new enterprise data centero.

Over the past several yeaBparkassen Informattkase mbr aced | BMds®n on de ma
in a big way. Its key product offering (OS Phbishown in Figure 1 below) Babeen

designed to efficiently flow business processes over a seskieeted architectureAnd to

support this environment, Sl hesnsolidatechundredsf underutilized servers into fewer,

more powerful servens and has virtualizedome of itsunusedccomputing capacity

(particularly using System z logical partitions [LPARSs] as well as virtualization facilities

on its Power systems) as a metms\crease the utilization rates of these consolidated

servers.

kéds OS Pl us

OSPlus
1 All-embracing view of the
D ownesstoces 5 |

Figure 1 b Spar kassEnmirodnmendt or mat i
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Source:

system.

Sparkassen Informatil

As a result of buying into I BM&6s on d&masdl ¥i si on
infrastructure is now one of the most efficient information systerimienments that this IT research

analyst has eveseen. Sparkassen Informatiks a well tunegherformanceptimized, energy efficient

systems environmetttat enables thisompany to provide its customers with their desired computing
capacity at reasnabl e r at es. The efficiency wesftheSlI 6s infol
company withdistinct operational advantages over beltivirse banking retail organizations as well as

distinct competitive advantageger fellow IT servicpsovides.

S | 1@ &€nvironment: Four Lessondor Achieving Information System®perational Efficiency

As an IT service provider, Sl clearly recognizes that any money that it can save in its own

| T operations gets passed dncreasedplofftabitityo t he co
So one of thenost importanguestions that 8l executiveboard (which consists & IT

and business executivemeded to addre§sr om t he out s eformaiidn t hi s cor
was i how c¢ anovevadinformapon systemsfficiency, while reducingvaste& o
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Some of the answers to this question were readily obvious. Systems, storage, and network
management can be labor intensive and expengivgher, the management of distributed

information systems can be extremely @bex (finding and exploiting unused resources in

a distributed environment can be a real challenge; as can the securing of all of the access

points that proliferate in disbuted systems architectureseach presenting an opportunity

for potential security breael. One clear solutioh hat Sl1 6s executive boal
was that the S| shoullitomate the managementsygstemsesources whenever possible

to contain management casts

Other opportuities to improvesnterprise computingfficiency were howeveress

obvious. For instance, is it more energy efficient to deploy hundreds of smaller servers, or

dozens of very large serv@r8y consolidating many servers into fewer servers, Sl

realizedthat large servers, running at higher utilization rates actuallytbemendously

less energy than smaller servers that run at 10% or so of cap&stpropf of this

conceptlBM recently announced its mainframe fAgas
been used to show thagrtainmainframe configuratiascan process the workload of 250
x86-based.inux servers usingnly 10-12%of the energy used lifiese Linuxservers).

One of the <cornerstone dec hasibeente detisiod d¢ocentralize S1 6 s exec
management functions across fewer systdass opposed tonanaging multiple, distributed, frequently

underutilized servexs Systems consolidation, accordingly, has become a key focal polstefod @l matter

of policy.

Four Basic Information System Design Considerations

After several years of trial and erferand as a result of having to integrate the information
systems resources of companies that SI had merged with or adguiredessondiat Sl

has learned with respect to improving the operational efficiency of information systems
environmentsnclude:

1) Centralize information systems management to reduce complexity;

2) Automate management functions whenever possible to reduce labor costs;

3) Consolidateand virtualizedistributed systemt® improve utilization ratesystem
availability, license management, etand,

4) Opt for denser architectures in order to ensuredhtat centereal estate expansion
is kept under control (SI has been ableltminateseveral data centers by
deploying denser systems in its existing data cebtensd therby modernizing
those data centers to handle increased demands for energy use and cooling).

The ®nclusion that 8l board of6 IT and business executiieave come to over timetigt centralized
controlof largedense scaleup servers can lead to significant savings in operationakcesgecially costs
related to system management; to systems acquisition (fewer servers would need to be pussesed bec
scaleup servers offer better utilization rates than scajedistributed computing designs); to energy
consumption and use; and to real estate

An AnomalyWhy Does | BM6s System nFiS¢dsel Fol Rf ombshent
As described in thprevious section and thexecutive Summarpl has realizedlistinct

operational cost advantages moving to a centralized, dense model of compuoting

achieve these operational advanta@snakes use of several different classes of dense
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servers igluding System z mainframes, highd and midrange IBM Power systems and

Sun UltraSPAREbased serveits and occasionally scalep x 86 servers (such
X4 System x servers)S| alsodeploys HP and Fujitsiblade servers to handle Windows

serving.

Eachtype ofdense server runs different types of workloads

1 IBM System z, for instance, is charged with running highly secure, ttamsac
intensive COBOLtbased workloads. CICS transaction environments remain
lightening fastb and isstill more efficient to process transactions in a tigh
coupled, dense mainframe environment than across a myriad of distributed servers
and databases).

1 IBM Power and Sun UltraSPARC servers run Uapplicationworkloadsb most
i mport ant | yort@lapplisatioOehviréhmensSI could standardize on
one systems platform in the Unix sp&céut has chosen to split its Unix business
in order to create a fAhealthy chompetitive
well asto createa means to leveragequisition costs betwedhe two vendors.

1 And Windows x86 servers rgelect branch custom applications, a full suite of
client applicationsand als@rovide terminal services.

A core tenet reliible8eliverg of tommmutingapacisy Andsmainframes

still providethe highest meantirAeetweenrfailure (MTBF) in the industryp while

offering almost limitless expansion capacifitom a system design perspectivestSin z

mainframsar e i deal f or neqairementgnd Gpatity needgNiotea bi | i t vy

t h at Syssem@& mainframaggularly operate at close to 100% aaipy while handling

huge transaction volumes ircansistent, reliablegnd secure mannem addition some of

SI'6s Uni x servers are wwhi dtei mpsat o85%B1 dtsi xi8
servers are operating&f s u b s t a n fungadifiddyutilitatos g

Mainframe Virtualization Advantages

One of he reasons that mainframes perform at such high utilization rates relates directly to
the strength of the mainframe virtualization environment. System z architecturedmas
virtualized for almost forty years and features several advanced management capabilities
including logical partitioning, advanced memory managdiree ability to support theu

sands of virtual machines per system, and sox&&-based servers, by contrast, offer

c o mp ar dhasicviretl ya Ificapabiitiecso n 0

Some of the major differencegtweernx86 virtualization versus System z virtualization
are illustrated inthe following chart (Chari).
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Chart 1 b Comparative Differences in x86 Vir
Attribute ZVM V5.3 VMware ESX 3 System z Value
Supported operating systems Linux, /08, z/VSE, z(TPF, zZVM itself | Linux, Windows, Netware, Solaris 10 | z/VM-on-z/VM = added flexibility
Scalability and Performance
Hypervisor scalability Up to 32 CPUs, 256 GB of memary, Up to 32 CPUs, 64 GB of memory Cost-saving, extreme scalability
8 TB of “active virtual memory” of virtual server environment
Virtual Machine (VM) scalability Up to 64 CPUs, 1 TB of memory, Up to 4 CPUs, 16 GB of memory, Virtualizes servers on z/\VVM that
extensive /O bandwidth modest /O bandwidth cannot run on VMware
CPU sharing No limit Upto 8 VMs per CPU Add servers without adding HW
Architected (practical) VM limit Thousands (hundreds) per copy of ZVM | 128 (singles) per copy of VMware Avoid real server sprawl
CPU capacity on demand Yes, non-disruptively No Fast, easy capacity growth
In-memory support Minidisk cache; Virtual Disks in Storage: | Shared virtual memory pages Enhanced resource utilization
DCSS (shared program executables) (detected via background operation)
Logical Partition (LPAR) support Yes No Secure Linux aceess to z/0S
Flexible Operations
Resource over-commitment support | Extensive Modest Absorb workload spikes; add
{memary, CPU, network, 1/Q) more servers to a “full” system
Reconfiguration of Virtual Machines | Non-disruptive re-config for CPU, 1/0, VM reboot required for re-config of Higher server and application
networking; VM re-boot for memory CPU, memory, ethemet, disk availability; staff productivity
Command and control, monitoring, | Extensive, robust, time-tested Modest Cost-optimized systems
automation infrastructure management support
Virtual Machine mobility support No; single-image scalability of z/VM Yes; essential for workload mgmt Can dynamically add or remove
does not require mobility for mgmt across multiple copies of VMware resources to meet demand
Integrity and Security
Fault isolation / hypervisor security | Hardware-assisted isolation™; No /O virtualization separation; Helps to avoid security breaches;
CAPP/EAL 3+ CAPP/EAL 2 data security and integrity
Run multiple copies of hypervisor Yes; share CPU, I/0, and networking No Workload isolation: lower-cost
an single server resources among z/\VM systems failover (using same hardware)
*2/MM runs in System z LPARs, which have achieved EAL 5 certification; System z HiperSockets provide high-speed, secure connectivity among LPARs.
Source: | BM Corporation b Ju
When comparing System z to other systems architectures, it is easy to understand why S| has made such a
huge commitment to IBM System z architecture. System z represents an ideal design pkaesdor Spar
I nformati k. System z06s can operate at 100% of cap
b enabling Sto achieve its main operational reliakdlitg efficiency goalsF ur t her , System z6s
footprint émall is relativebutconsidering the amount of processing that it pesfer@ystem z delivers
one heck of a lot of computing in a comparatively small computingeiwetoportant because data
center real estate space is limitéehd finalySy s t e m z dweer cenSumptienichanadterisfics make
System z an even more attractive offeiedo rising energy costs.
Purchasing Efficiency and théStrategicUse of the VPA
Purchasing efficiency also pl ageptah strong r ol

understading of the German retail banking marketplace, Sl is able to accurately model its
future computing capacity needs, and, accordingly, is able to structure large vendor
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