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HEAD OF IT

COMPUTER SCIENCE

UNIVERSITY TÜBINGEN

SINCE 1994 IN IT BUSINESS
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- HEWLETT-PACKARD (1994)
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- SUPPLIER 

- MAGENTA SERVICE PROVIDER

- FINALLY END CUSTOMER (2014)

THE SPEAKER



Global Footprint Virtual Comissioning Market Strategy

Industrial Assembly Full Stack Development Agile Business

THE COMPANY



23 Locations

9 Countries

1800 Employees

3 Continents

> 250 MEUR Revenue

ca. 28% p.a. growth pre corona
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ÅSelf hosted and self operated

ÅGlobal unified service catalogue

Å100% Transparent Tennant Cost é (;O/) 

Å100% Virtualized

ÅGlobal Virtual Clients

ÅIntegrated Communications

Å30 TB Main Memory Server Capacity

Å6 PB Installed Self Optimizing Storage Capacity

Å160 GB Network Ring

THE IT SYSTEM ENVIRONMENT

VMWARE ONLY:



OPERATIONAL IT STRATEGY

Å2014 Standardization

Å2015 Software Defined

Å2015 Hyperconvergence

Å2016 Generalized Infrastructure

Å2017 Strategic Vendor & Supplier Management

Å2018 Automation

Å2019 ĂSite Reliability Engineeringñ

Å2020 AMD & Single Socket

Å2021 Virtual Engineering Private Cloud

Å2022 Dokumentation & Monitoring & Automation Integration

Å2023 Exception Elimination & Further Standardization



NUMBERCRUNCHING

STATUS QUO ON PREMISE



ÅOverall budget analyzed in 2022 is 4.7 MEUR

ÅData derived from internal service calculation*

ÅBudget is software heavy with 49%

ÅLabour is second with 35%, 44% including
consulting

ÅHardware is 3%

ÅOther operational cost is 3% 

ÅExcluded clients and peripheral devices

ÅExcluded missing updates

IT COST DISTRIBUTION 2022

Cloud

Consulting

CParts

Facility

Hardware

Labour

License

Maintenance HW

Operations Cost

Software Maintenance

Tooling

35%

14%

35%

9%

3%
3%

*excludingsomecost, to eliminateoverlapwith hourlyratesfrom labourpacket calculation
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2016 2017 2018 2019 int. 2020 2021 2022

IT Costtype Development
Cloud Consulting CParts

Facility Hardware Labour

License Maintenance HW Operations Cost

Software Maintenance Tooling

Å2020 interpolated due to missing data

Å2021 & 2022 data from internal service price
calculation

ÅData bfeore 2020 from shadow bookkeeping

ÅWithout coverage of business applications

ÅMatch of Ăoldñ cost types to current ones

ÅInclude organic & anorganic growth

ÅHardware & operational cost vanish

ÅOuttasking & consulting can be neglected

SEVEN YEAR COST DEVELOPMENT
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ÅSoftware is #1 cost driver

ÅIncreasing complexity & security

ÅIncreasing workload

ÅCloud pushes this tendency

ÅContinue IT automatization projects

ÅIntensify license management

ÅIT automation uses cloud technologies
Í migrate to the cloud

SEVEN YEAR COST DEVELOPMENT - CONCLUSION

IT automation

focuson license
management



CONCEPTUAL CONSIDERATIONS
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ARCHITECTURAL ELEMENTS CLOUD
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SAVING ELEMENTS

Backup

User 
Services

Colaboration
Application

Wide Area Networks

Premise

Cloud

Backup

Central 
Platforms

Virtual 
Clients

Cloud Internal Networks Downstream Networks

User Service 
Link

User 
Applications

Business 
Application

S
ys

te
m

 M
a

n
a

g
e

m
e

n
t

Central 
Platforms

Local
Ressources

Business 
Application

Clients

User 
Applications

Access Networks

Colaboration
Application



ÅIndividual engineering is data heavy

ÅData locality is extremely important

ÅWorkflows are latency sensitive

ÅCustomers require immediate integration

ÅGlobal synchronization is essential

ÅMechanical industry IT budgets are Ăconstantñ*

ÅWorkloads are extremely constant

ÅNetwork demands are volatile and high

ÅIdentify baseline workloads

BUSINESS AND WORKLOAD CONSIDERATIONS

* In relation to revenueςaccordingto VDMA 2% in average

CPU

Memory

Network



WORKLOADS CAN BE DIFFERENT

Peak Workloads Micro Services



INCREASING COMPLEXITY
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CLOUD COSTING



ÅCompares only platform cost

ÅStorage

ÅMain Memory

ÅCPU

ÅNeed for cloud use case architecture

ÅResult in additional sizings

ÅCloud cost not covered:

ÅUser licensing & multi geo tennant

ÅDownstream traffic

ÅData access & touch

ÅCross platform communication

ÅAdditional licence requirements

CLOUD COST OF CURRENT OPERATIONS

*asof 02.05.2022 - https://www.liveoptics.com/

*



ÅExtend operations software (Backup) 

ÅConsulting on business continuity

ÅDownstream traffic

ÅGeo- Tennancy

ÅCross geography in cloud traffic

ÅData access and touch

ÅAdditional security tools and complexity

ÅComplience requirements and audits

ADDITIONAL CLOUD COST

VMs 
only



ÅAssume 50% spare on platform

ÅTake cloud reference pricing from live optics (23.08.23)

ÅConsider 30% Azure price increase in Q4ó22/Q1ô23

ÅEliminate EA maintenance prices

ÅConsider cloud provider economic goals (experience)

ÅKnown IO pricings

ÅEstimates on network traffic based on current traffic

ÅAdditional three FTEs on cloud policy management

ÅBudget rise to 7.937.100,- EUR ïabout 69% 

ÅBusiness application improvements not measurable

CLOUD COST SIMULATION*
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premise  cloud (50% savings on platform)

Cloud fix Cloud estimate Consulting CParts

Facility Hardware Labour License

Maintenance HW Operations Cost Software Maintenance Tooling

Provider Profit 12% Provider Risk 7%

*basedon 2021 sharepoint& teamsprojectarchitectureand quotes



PLATFORM CONSIDERATIONS



ÅDefine IT service perspektive 

ÅThink in platforms

ÅLet go of single system perspective

ÅMatch service cost to platform utilization

ÅEvaluate baseline workloads

ÅConsider platform Ăfootprintñ for other services

ÅExtrapolate consumption development

IT SERVICE & ARCHITECTURE



supplier vendor

departement consultant

solution

ÅDefine building blocks

ÅExtrapolate platform demand

ÅChallenge on soluntions

ÅFocus on persistent asset value

ÅRequire horizontal & vertical scalability

ÅSimplify design 

ÅEliminate jump cost

ÅDecide on effective service price impact
consider empty assets in pricing (80% rule)

BENCHMARKING

Scoping2015



EXAMPLE ïFILE & STORAGE

Completeinternal servicestack
- includingaccesstraffic
- includingall IOs and transactionsneeded
- includingadministrative support (labour)
- 350 GB ς770,-ϵ ǇΦŀΦ

All In

Internal: Azure*:

Solution in Azure iscomplex
- file volumeisonly1.050,-ϵ ǇΦŀΦ
- not consideringfile frontend
- list transactions** of PDM aloneare11.508,-ϵ ŀ month

repeatingstatuscheckson millionsof smallfilesby 200 engineers
- egresstraffic 28.700,-ϵ ŀ monthς21.2 TB changerate per day
=> Estimatedaccesscost482.496,-ϵ

* As of 25.08.2023 https://azure.microsoft.com/en-us/pricing/ ** 200 engineers, 400.000 activefiles, 21 days, 5 transactionsa day

https://azure.microsoft.com/en-us/pricing/


CONCLUSIONS


