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Exec utuimmear y

This deliverabledescribes the services relatedhie pl | &awoursdiContent & methodology

in theEuropean Digital Innovation Hub for urban interconnected supply and value Ecosystems
(EDIH4UrbanSAVE) Aligned with the Grant Agreement (GA)asls 4.11 4.6 andbasedon
Deliverable 4.1and 4.2 the document outlines a curriculum comprising innovative -skill
enhancing formatd his deliverables an updated versiaf iCourse Content & methodology

after a project duration d&24 months Changes, upates and enhancements to the previous
versionare marked in blue make changes easier to recognize.

After a short overview in a catalogugevelopedSkills & Training formats are explained in
detail. Concept of joint applied academ¥DRIH Academy, which includes offering of
applicationoriented certificate courses as well as thiélsS& Trainingformats are presented
Methodologyfor certificate courses for key technologaghighlighted.

L In the following text, EDIH4UrbanSAVE is also referred to as EDIH Hamburg.
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1.l ntroducti on

The EDIH will prepare th European society and economy and place Europe at the forefront of
sustainablgech development and the twin transition (digital & green). Therefore, important
new and established innovation actarsd the education sectbave joined forces across
clusters and industrie§he EDIH Hamburgwill contribute to the twin transition of loc&mall

and Medium EnterprisdSMES, small midcaps andPublic SectorOrganisations (PSOs) with

a portfolio based on existing local competencies, covering the kagld&rhnologies of Al
(Artificial Intelligence) HPC (High-Performance Computing)cybersecurity, distributed
infrastructure and digital skills, including, where relevant, their environmental impact. A large
scale digital transformation of the metropafiregion oHamburg will be facilitated byofrmats
offeredin EDIH Academy

1.1 EDIH AcademyConcept

All educational services to be provided under the project have been combineddnt®pt of
joint applied EDIH Academy It will offer demandbased(further) educatn opporturties
ai mi ng t o psrtaoget groupsSMEs, smak midcaps and PSQsvith the best tools
to excel in the digital age and to promote the successful integration of key technwitmies
everyday operations.

In generaltheEDIH Academywill offer needsdriventrainings (see Sectio) andapplication
orientedcertified course$or key technologiegsee Sectio). The trainingwill be delivered
in various formats developed by the project partnarsd provide a general overview or
introduction to a topic or skill in a short and concise foiinereasertificate coursewill be
longer learning interventions thaill provide compehensive, irdepth coverage of a topic or
skill and offer formal certification.

Local SMEs, small mig¢aps and BOs will be able to acquire the required cooenpetencies

in the key technologies and digital skills in a demdniden manner as well as leaabout
respectivenethodge.g., agile development, desigrinking, technology roathapping) and a
proper innovation mindset (open innovation and humamntred approach). Training and
teaching activities will be based on modern methods &wperiencebased learnings well as
e-learning and blended learning, using staft¢he-art software and hardwasnvironments

The variety of topics and training formats developed will help to fill the knowledge gaps in the
relevant field and ensure agitive learning experience.

To ensue continuous improvement of the services, BiglH Academyemphasizes ongoing
feedbacky customergsee Section2.5and3.2). By implementing a Continuous Improvement
Process (CIRan agile feedbadgrocess igstablishedDirectfeedbackyy customersvill help

to understand the target groups, their needs and preferences for training activities. Service
development and improvement will follow a tvgtep process, starting with a pilot phase and
progressing to ragar operationso match customer needs

Learning courses enable SMEs arf@DBto get an overview of suitable key technologies with
their requirementyunderstand and use the latest tools, ensuring they remain at the forefront of
technological change. Ovdiraoutcomesy EDIH Academyperationto be achieved include:

1 needbased (further) educatios on offer

1 awareness and skills on future topics among the young and aged is raised

1 skilled workers are offered an opportunity to play an active part indipieal
transformationand, by extension, in their own future work environment

DIGITAL -20213EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosystenage6
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1 generally, the level of digital skills and the local human capital is raised
1 the shortage in skilled workers in the short and long term is alleviated

Thesepositive effects ohuman capitalill enablebusinesset® undergo digital transformation
and to innovate
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Course Content & MethodologyD4.3
Overall Skills & Training Services Curriculum

2.0ver al | Skil |l

This section takes a closer look at the services and fordestsloped for thdiSkills &
Trainingd (ST) pillar of the projectThe services are described in terms of formats, focus, scope
and partner involvement¥laterials for operation are handled by each partner individuigily

entry formats (e.g., workshops at the basic and expert level) are essentiaiyphétded into

a consulting process in which, tailored to the current practice, needs, goals and challenges of
enterprises or organisations are assessed in meetings/interviews/quesidnnarder to

obtain an overview of potentials. This approach andraarprise tech cheakp are the basis

to develop a strategy and EDIH Hamburg service roadmap to include sector and technology
trends, business models, etc. towards organisation development goals, gains, risks, priorities
and resource allocatisnAn out@me for the organisation is an overview of suitable key
technologies with their requirement and concrete strategy road mapping steps: use case
development, secure funding, identifying partners, event and networking opportunities.

S

2.1 Skills & Training Services Portfolio

Based on the target groupso®é needs, their
technologies of ADCH(AI, Digitisation, Cybersecurity, and HRCave the potential to
transform SMEs and public services. In what follows, the iietsvof the EDIHin theskills &
trainingservicesare described in more detailFigurel.

C

2) illsand
Training

- Tech & Education Events (Lernwerkstatt)
Qoss-Sctoral Community
Online&Offline BrownBag Sessions with
interdisciplinary Experts
Open Innovation & Envisioning Formats

Learning areas and topics

INFORMATION
&
INSPIRATION
Formats

Corporate LMS Trends

Listening & Discussing

Agile Project & Experience-based Learning
(MVPs/PoGs/ X), Real World Use-Cases
Hands-on Project Trainings, Job Rotation
Summerschools, Tech-Fests, Hackathons
Online/ Offline Seminars, Workshops, Lectures
LifeLongKindergarten Appraoch of M. Resnick

Blended-Learning
Seminars & Lectures
Problem-based-Edu
LifeLongKindergarten

Acting & Learning

Training Ressources trough Train-the-trainer
principles, Each-one-teach-one Sessions

Enabling & Testing

Learning
Community &
Ressources

MooGs, HOOU, Online Plattforms,
Knowledge Ressources from private & public Univ.
and Business Schools

Gommunity-based learning

Figurel: EDIH Hamburgservice portfolio ér Skills & Training

The service portfolipdepicted aboves divided into three levels, in which different types of
interaction, learning and cooperation with the intended target groups (Logistics, Aviation
Transportation Maritime-Industry, Services, Crafts & Food Industry and the public
administration, integrated via the Public Private Partnerships) are promoteck atees
information formats for different skill levels (elgrown bag sessionsiebinarscross sectoral
communityevents)jn whichthetargeg r oups ar e r acorswene uptohamps r e d
on implementation and education formats
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The first level of services is formed hiListening & Discussing formats that provide
information about the key technologies ADCH (e.g., in expert lectures, tech sessions, deep dives
and interactive meetups) and focus in particular on interdisciplinatyaexge, networking in
showrooms and innovative environments such as in the DigiHub, ARIC, or the innovation lab
network of the EDIHHamburgconsortium.

The second level is formed by tivecting & Learning andiAdvice & Matching offers Here

activities ae compiled that actively involve the ecosystem, ensure interdisciplinary exchange
(including demo dayshandson sessios) hackathog, etc.) and publicly demonstrate
applications to a broad target group that are already in use airemdy being testad pilots.

In these formats, the target group is activated through interaction, collaboration and joint

l earning. Il n the pil | dearning 8dodceptd amd t&iheldrainari ni n g o
models are applied and sekéveloped in this level (e.gdata literacy courses). Problem and
projectbased learning helps to focus on transfer of knowledge, strengthening practical
relevance and competenciestthee needed in the real world.

The third level supports the measures and offerings of the firstetwats. The innovation
community is built up analogously, which bundles experts, use cases and network access. EDIH
tech scouts will network bilaterally with experts to enlarge this community (ARIC already has
>360 Al, HPC, Big Data, Cloud digitalisan experts in the community).

2.2 Skills & Training Services Catalogue

TheEDIH Academywill offer Skills & Trainingservices in variouformats(e.g, masterclasses
webinarsseminars, workshops, demonstratiot@)sultatiors, community evendsona variety
of topics €.9.,Al, HPC, cybersecurityMachine Learningdigital transformatiopfor different
skill levels Thecondensedist of Skills & Trainingservicess listed in

Partner Title

1. |HITeC |Aninsight into the field of HPC

2. |HITeC _ |The Al act

3. |HITeC |Alfor deciders

4. HITeC An introduction to Machine Learning

5. |HITeC Convolutional Neural Networks

6. |HITeC |AutoML and Hyperparameter Optimisation

7. |HITeC  |Embedded Al

8. HITeC An introduction to Image Generation with Al

9. HITeC Test Managemerit recommendation and best practices of software testing
industry & research

10. | HITeC Enabling the realization of own innovations

11. |HITeC An Introduction to threat detection and prevention

12. |HiTeC An introduction to ML security angrivacy
13. |HITeC An introduction to web security: Attacks

14. |HITeC An Introduction to web security: authentication and data integrity
15. | HITeC An Introduction to web security: denial of service and hosting
16. |HAW Search engine optimization: becoming meiseble on the web

17. |HAW Data as the basis for business decisiobBgta Driven Business

DIGITAL -20213EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosystenage9
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18. |HAW Digitalization of intralogistic$ collect and use data directly from the material f
19. |HAW OGD1 Public data is there to be used
20. |HAW Turning old into newhow can machines be digitized at low cost?

21. |HAW Creating customer favourites: with data to a better product

22. |HAW Beyond reality: the Metaverse and its possibilities

23. |HAW Al-supported search engine optimization for SMEs

24. |HAW Unpredictable? Addressir@upply Chain Risks with SCRM

25. |HAW Production of the future: Optimally utilizing machines through retrofitting

26. |HAW Digital assistancé end of monotonous work

27. | HAW,
TUHH Smart Supply Chain DLT Demonstrator

28. |HAW From old to new improving the energpalance

29. |HAW Vom Datenschutz zum Datennutz

30. |HAW From data to actiopArtificial Intelligence in quality management

31 |HAW From keyword to content: Apowered SEO techniques

32. [HAW CARVIS T Carbon Visualization in upply Chains Demonstrator (formerly kn

as Carbon Accounting Demonstrator)

33. |HAW Content is (KI)ng Al-powered SEO

34. |HAW Al-Hackathon

35. |HAW Customer relationship managemérit is impossible to have none

36. |HAW DIY Chatbot

37. |HAW Al tools for craftsmen

38. |HAW Training Al models for everybody

39. |HAW How do | tell my Chatbot? Effective prompting techniques for better answer

40. |HAW Intelligent image recognition: Al for quality management

4l. |HAwW Al tricks for SEO: How does my compabgcome visible online?

42. |HAW Website as a success factor: Branding, storytelling, dramaturgy

43. |HAW, Prompt Engineering Better results when using ChatGPT and Stable Diffu
TUHH (Webinar)

44. | TUHH, The smart supply chaiii More transparency throughoT and decentralisg
HAW net works (ADemonstrationo)

45. |TUHH | Workshops using the LEGO® SERIOUS PLAY&SP)method

46. | TUHH From linear to circulai Sustainable transformation of business models

47. | TUHH Creating sustainable products with design thinking

48. | TUHH Identifying and addressing challenges in sustainability reporting

49. | TUHH Developing a future oriented business madeut how?

50. | TUHH Digital technologies to enhance scope 3 carbon accounting

51. | TUHH Machine Learning basics: how to create value with ML

52. | TUHH Digital Twins: The seHoptimizing company

53. | TUHH Navigate Uncertain Times Agile and Purposefully with OKR

54. | TUHH Ready to Thrive Through CrisisEquipped with Expertise for the Future!

55. | TUHH Resilient Future: Strategies for Business Continuity fokatile World

DIGITAL-20212EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosystepagel0
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56. | TUHH Artificial Intelligence in Production
57. |HWK Currenttopicsin digital transformation( fi | ex\vf eon't 0 )
58. |HWK Currenttopicsin digital transformation{ A E x p eerxi cehnacheg e 0 )
59. |HWK Digitalization Consultation
60. |ARIC ARIC Insights
61. |ARIC LLMs in logisticsi opportunities and risks of Bard, ChatGPT & Co
62. | ARIC Workshop for Startup Support Programs: How to identify Al in Startups?
63. | ARIC Introduction to generative Al
64. | ARIC Responsible Al
65. | ARIC Certificate course "Elements of Al f@usiness"
Tablel.

The project partners are committed to further developmgidiscovemg new nonstandard
trai ning f or mast sarget groupskohexample, oompetenci@s are imparted

throughc oncr et e Adoingodo (e.g. summer school s, w:
the joint innovation | aboratofii@mseatuicshe aSpd
Technical I DB®Yatnoaosat ibomEp ctand othér braiing
facilities (e.gqg. | rf)s The treative industries (&itiRts snpswians,i b | e
designers and other creatives) could be involved, in particular through the cooperation partner
ClusterKreativwirtschaff e. g. , i n workshops series AAl & m

a creativitypromoting mix between tech and #rat breaks up usual thought patterns and has

a focused peopleentred approactAn example of a nostandardtraining format isalsoa
didacticcard gamédeveloped by LOT4aithat performs threat modeling on Al/ML systems.

The consortium has already established intensive contacts with representatives of the above
mentioned fields.

Partner Title

66. |HITeC |Aninsight into the field of HPC

67. |HITeC  |The Al act

68. |HITeC |Al for deciders

69. |HITeC |An introduction to Machine Learning

70. |HITeC Convolutional Neural Networks

/1. |HITeC AutoML and Hyperparameter Optimisation
/2. |HITeC  |Embedded Al

73. |HITeC An introduction to Image Generation with Al

74. | HITeC Test Managemerit recommendation and best practices of software testing
industry & research

2 https://arichamburg.de/pressemeldungghiowroom/ retrieved in November 2024

3 https://csti.hawhamburg.de/retrieved in November 2024

4 https://innovation.desy.de/ueber_uns/projekte/diffindex_ger, mnetnleved in November 2024
5 https://www.homeport.hamburg/spaces/landtestflagatetrieved in November 2024

6 https://www.responsible.ai/whae-
arett:~:text=The%20Responsible%20A1%20Institute%20%28RAI1%20Institute%29%20is%20a,landscape%20of
%20ceating%2C%20selling%200r%20buying%20Al%20producetrieved in November 2024

7 https://plot4.ai/ retrieved in November 2024
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75. |HITeC Enabling the realization of own innovations
76. |H|TeC An Introduction to threat detection and prevention
77. |HITeC An introduction to ML security angrivacy
/8. |HITeC |An introduction to web security: Attacks
79. |HITeC An Introduction to web security: authentication and data integrity
80. |HITeC An Introduction to web security: denial of service and hosting
8l. |HAW Search engine optimization: becoming maisible on the web
82. |HAW Data as the basis for business decisioBata Driven Business
83. |HAW Digitalization of intralogistic$ collect and use data directly from the material f
84. |HAW OGDi Public data is there to be used
85. |HAW Turning old into newhow can machines be digitized at low cost?
86. |HAW Creating customer favourites: with data to a better product
87. |HAW Beyond reality: the Metaverse and its possibilities
88. |HAW Al-supported search engine optimization for SMEs
89. |HAW Unpredictable? Addressir@upply Chain Risks with SCRM
90. |HAW Production of the future: Optimally utilizing machines through retrofitting
91. |HAW Digital assistancé end of monotonous work
92. HAW,
TUHH Smart Supply Chaiin DLT Demonstrator
93. |HAW From old to new improving the energpalance
94. |HAW Vom Datenschutz zum Datennutz
95. |HAW From data to actionArtificial Intelligence in quality management
96. |HAW From keyword to content: Abowered SEO techniques
97. |HAW CARVIS T Carbon Visualization in upply Chains Demonstrator (formerly kn
as Carbon Accounting Demonstrator)
98. |HAW Content is (KI)ng Al-powered SEO
99. |HAW Al-Hackathon
100. |HAW Customer relationship managemérit is impossible to have none
101. JHAW DIY Chatbot
102. |HAW Al tools for craftsmen
103. |HAW Training Al models for everybody
104. |HAW How do | tell my Chatbot? Effective prompting techniques for better answer
105. |HAW Intelligent image recognition: Al for quality management
106. |HAW Al tricks for SEO: How does my compabgcome visible online?
107. |HAW Website as a success factor: Branding, storytelling, dramaturgy
108. |HAW, Prompt Engineering Better results when using ChatGPT and Stable Diffu
TUHH (Webinar)
109. |TUHH, |The smart supply chaiii More transparency througtoT and decentralise
HAW net works (ADemonstrationo)
110. | TUHH Workshops using the LEGO® SERIOUS PLAY&SP) method
111. | TUHH From linear to circulai Sustainable transformation of business models
112. | TUHH Creating sustainable products with design thinking
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113. |TUHH Identifying and addressing challenges in sustainability reporting

114. | TUHH Developing a future oriented business madelt how?

115. | TUHH Digital technologies to enhance scope 3 carbon accounting

116. | TUHH Machine Learning basics: how to create value with ML

117. | TUHH Digital Twins: The sekoptimizing company

118. | TUHH Navigate Uncertain Times Agile and Purposefully with OKR

119. | TUHH Ready to Thrive Through CristEEquipped with Expertise for the Future!

120. | TUHH Resilient Future: Strategies for Business Continuity \fokatile World

121. | TUHH Avrtificial Intelligence in Production

122. |HWK Currenttopicsin digital transformatio{ i | eaVf eon t 0 )

123. |HWK Currenttopicsin digital transformatior{ fi E x p eerxi cehnacneg e 0 )
124. | HWK Digitalization Consultation

125. |ARIC ARIC Insights

126. | ARIC LLMs in logisticsi opportunities and risks of Bard, ChatGPT & Co

127. | ARIC Workshop for Startup Support Programs: How to identify Al in Startups?
128. | ARIC Introduction to generative Al

129. | ARIC Responsible Al

130. | ARIC Certificate course "Elements of Al fBusiness”

Tablel: Skills & Trainingservices catalogue
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2.3 Skills & Training Services Content

Partner:  HITeC Title: An insight into thefield of HPC

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry

Format: Webinar | Focused on key technologie$iPC | Status:ready to offer
Stakeholder from SME/PAs side: those with a need for HPC
Requirements for participation: strong ITaffinity

est. Duration: 60- 120 minutes

Description of AAN Insight into thd-ield of HP®:

HPC (High-Performance Computingyystems are used when a simple PC or a single
workstation is no longer capable of performing the requi@dputationor analyses obig

data volumes in a reasonable amount of time. In traditional HPC, a corresponding task is split
and processed in parallel on the compute nodes of an HPC system, which sherterisnes.

A single compute node i®ughly comparable t@a powerful PCSimply put, nany compute

nodes are then connected via a hsgleed network twuild an HPC cluster system HPC
represents a key technology for solving complex problémihe context of the presentation,
examples are given of typical tagksit are processed with an HPC cluster.

The impressiv@rogres®f the performance (measured in Floating Point Operations per Second
(FLOPs)) of HPC systemaill be shown with the evolution of the Top5008i&stablished in
1993) of the most powerful sagomputers, which is updated twice a yeHne typical
architecture of currertiPC cluster systemis described at a basic levél furthertopic of the
presentation will be thexecution of parallel programs @ncluster system. Unlikeisinga
simple PC, the users of HPC systems compete for the expensive resources of the cluster.
Workload managers amaeantto manageheseresources witlan appropriate scheduling so
that users are treated fairly. Thencept of thegresentationis based on ides for theHPGC
FuhrerscheinffHPC Driving License in English)from the PeCoH (Performance Conscious
HPC) project andon ideas presented on the EDIH Network eLearning platform in a w&binar
by Laura Morselli

Value of service
The participants of the tmasing will acquire skillsandwill learnabout

1 the hardware components of an HPC cluster and their functions

1 parallel computer architectures, in particular: the distinction between shared and
distributed memory systems

1 1/O architectures used in HR&ivironments: local, distributed, parallel and hierarchical

file systems

how theperformance of parallel programs may be assessed

FLOPSwhich is thekey measurement unit for therfiemance of HPC systems, aitsl

pitfalls

T Mooreds | aw a rfad peiformance fromgiers irf modeantHP @

T
T

8 TOP 500i The List,www.top500.orgretrieved in Novemdr 2023
° Performance Conscious HP@ww.hhcc.unihamburg.de/pecoh.htimetrieved in November 2023
10 Available athttps://elearning.edihnetwork.eu/user/view.php?id=79&courseretfeved in November 2023
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the definitions for key terms: speedup, efficiency, and scalability

A md a h | @ndits s$igaificance for performance frontiers in modern HPC

overheads for communication and synchronization that are introducedaiglpaation

other sources of parallel inefficiency: load imbalances, hardware effects

how workload managers control the unattended background execution of programs or
jobs, respectively, by the help of job queues

1 typical scheduling principle®(g.,first come first served, shortest job first) to achieve
objectives like minimizing the averaged elapsed program runtimes, and maximizing the
utilization of the available HPC resources

E

Learning methods usedlecture

List of references and/or learning resotces Kai Himstedt worked in the ProjeBe®H and
can contribute the topics developed in Bi2IH project!. The contents were a joint effort by
Nathanael Hibbe, Hinnerk Stiiben and Kai Himstedt.

Further mor e, slsldesrfiom theo traghetrainer éevent with the section
filntroduction to HP@ o n ts brdine ELdaining platforth have received attention for
further development.

Overview slides:seeAnnex 1.

Partner:  HITeC Title: An introduction to he Al Act
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Webinar | Focused on key technologies\l | Status: in preparation

Stakeholder from SME/PAs side: for those who are deciders for development in SMEs and PSOs

Requirements for participation: none

Duration: 75 minutes

Description of filntroduction thelhe AIAC t 0

The workshop on the Al Act (Artificial Intelligence Regulation) for SMEs will focus on
informing customers about the upcoming legal framework and showing them how they can
implement and benefit from the provisions of the Al Act. The added value of such a workshop
lies in the transfer of knowledge and practceented strategies to preparer fthe new
regulation and secure competitive advantages. SMEs that ensure early compliance with the Al
Act can build trust with customers, investors and business partners and potentially gain market
share.

The format language can be German or English u#ipg on participants).

Value of service:
The participants of the training will acquire skills and learn about

11 performance Conscious HP@ww.hhcc.unihamburg.de/pecoh.htiietrieved in November 2023

12 hitps://europeawligital-innovationhubs.ec.europa.eu/knowledbeb/edihtrain-trainercourses/introduction
hpg retrieved in Noveber 2023
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Partner:  HITeC Title: Al for deciders
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry
Format: Webinar | Focused on key technologie®l Status:

Stakeholder from SME/PAs side: for thosewho are deciders in SMEs
Requirements for participation: none

est.Duration: 75 minutes

Description of AAI for decider®:

The workshop aims explicitly at people without a computer science background, and there
especially deciders, CE@&hief Executive Officer)marketing experts, or generally all future
users, who warto learn about the general principles and methods of Machine Learning and
datadriven Artificial Intelligence (Al).It is for those whaare nd developes and have no
experience with Al or Alprojects, but want to/have to discuss using Al in your compary

decide about Al project$articipantsare going to learn about the basic concepts of Al and
Machine Learning, especially how it works, whhey need to implement successful Al
projects, and what datheyneed to achieve good results. The worksbopveys the needed
vocabulary to talk to others and to understand problems.

The workshop introduces the basic concepts behinddiiatan Al and Machine Learning. The
main aim is for all participants to develop a basic understanding of the general pruteds
important keywords along the way, without delving into technical details. At the end of the
workshop, all participants should be able to answer the following questions (among others):
How does an Al system learn? What kind of data do | need andino? What problems can

| solve with AlI? Which competencies do | need in my team to implement a successful Al
project?

The workshop consists of a presentation where all the concepts will be explained, and a second
part where 12 use cases are discussed,show how Al projects can be successfully
implemented.

The format &anguage can be German or English (depending on participants).
Value of service:
The participants of the training will acquire skiisd learrabout

1 general principlegerms and concepts Al
1 Al buzzwords
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which problems ML can solve

what requirements data must satisfy
bias

overfitting

Al project requirements

best practices

E

Learning methods usedlecture

Overview slides:seeAnnex 3.

Partner: HITeC Title: An introduction to Machine Learning

Service:ST-1/ST-2 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry

Format: Workshop& Training | Focused on key technologie®l Status:

Stakeholder from SME/PAs side: Beginners with an affinity for developmien

Requirements for participation: beginners with Python knowledge or at least programming knowledge

est. Duration: 3 Sessions, 18Minuteseach

Description of AAN introduction to Machine Learnigg

This applied workshop aims at beginners with Python experience, or at least general
programming skills, who want to get a practical introduction to the topic of Al and Machine
Learning.

The workshop consists of three sessions for the three different main learnirigrparaiddata

driven Al: Supervised, unsupervised, and Reinforcement Learning. In each session, first, the
basic principles of the learning paradigm and its use cases will be explained. The participants
will learn about 12 representative methods for eacargaigm: kmeans and DBSCAN
(DensityBased Spatial Clustering of Applications with Ngigasupervised), Regression and
Multi-Layer Peceptron Network (MLP, supervised), and-L®@arning (Reinforcement
Learning). The selection of those methods was done diogoito didactic as well as
applicationoriented criteria, i.e., they are simple enough to quickly grasp the underlying
principles, but are also the foundation on which many applied methods are based on.

Each session contains both a theoretical part, inohwthe basic principles and methods will be
introduced to build a solid foundation and a haadspart, in which prepared tasks will be
implemented together and discussed after the theoretical concepts have been understood. The
understanding of the thedieal principles will be thus deepened, while all participants gain
handson experience with the respective methods. The chosen examples all are based on freely
available data and software frameworks, to enable everybody to continue learning after each
sesion independently. By this, we want to ensure that each participant has the possibility to
easily transfer and expand their knowledge towards their own problem cases after the workshop
ends.

Since the handsn session is done with Python code, basic pwogning skills are needed
(optimally already in Python). The programming tasks will be done online through Google
Collaboratory, sdhe participanivould need a working Google account. Basic mathematical
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skills (robust school knowledge) are beneficial tolenstand the mathematical underpinnings
of each method.

In classical simulation systenas;odedriven approacks usually in the foregrounevith which

a large number of equations, as they are typically created for the modelslié neablems,

are solved with the help of numerical methods. Machine Learning (ML) is aesob Al

(Artificial Intelligence) that, in contrastjs based on a datiriven approachgenerang
knowledge from experience, so to speak, and recognjzatternsafter a trainingphase on
representative sample data. These patterns are then transferred in the sense of a generalization
for the analysis of further unknown input data, for example for deemiking or
classification.

Deep Learning, a major topic of the workshop, isuiset of ML and is based on neural

networks tomimic the learning of the human brain with corresponding algorithrhsee

training typescan be distinguishedy) Unsupervised learning to automatically group data by

their correlated properties, b) supeeddearning to handle labeled data by explicitly assigning
properties in the training phase to the current input (e.g. for classification), and c) reinforcement

|l earning based not on data sets but on rewal
environment during the training phase.

Value of service:
The participants of the training will acquire skélsd learrabout

learning paradigmef Al

datadriven Al

which problems ML can solve

what requirements data must satisfy
evaluating the resultsfter training and validation
overfitting of parametersyhich leads to the loss of generalization capability
supervised/unsupervised learning
reinforcement learning

k-means

DBSCAN

Regression

MLP

Q-Learning

A =A-A2-42-_5-9_-9_-45_9_-°9_-45_-°3-=-9

Learning methods usedlectureand handsn part

List of references and/or learning resourcesThe concept of thevorkshopis based on ideas
for an Al training course held earlier at HITeC and covers idlsas presented on the EDIH
Network eLearning platform in taain-the-trainerwebinar®.

Overview slides:seeAnnex4.

13 Available athttps://elearning.edihnetwork.eu/course/view.php?id=23rieved in May 2023
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Partner: HITeC Title: Convolutional Neural Networks
Service:ST-1 ‘ Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry
Format: Handson session | Focused on keytechnologies:Al | Status:

Stakeholder from SME/PAs side: intermediatesvith an affinitywith neural network/learning

Requirements for participation: intermediatesvith Python knowledg@rogramming knowledge

est. Duration: 180 minutes

Description of iConvolutional Neural Networks

This session is for intermediates (advanced beginners) who already have experience with neural
networks and supervised learning.

This workshop deals with a special class of neural networks that arerpapbnsible for the

quick rise of deep learning: Convolutional Neural Netwd®AIN). This type of network is
specifically well suited for pattern recognition and is for many years now the state of the art in
image processing. This class is often also pérheural processing chains, where high
dimensional, complex inputs have to be transformed to highel, more abstract
representations for further processing. The goal for this workshop is to teach the specific
features of this network type, especiallycomparison to the MuHiayer Perceptron, as a
typical representative of supervised neural learning. The common hyperparameters will be
discussed and their effects demonstrated within a realistic application example.

After a theoretical part, in whicthe basic principles and features will be introduced, prepared
tasks will be implemented together and discussed in a fmandashion. Therefore, the
understanding of the theoretical principles will be deepened, while all participants gain hands
on experiace with the effects of different design decisions and hyperparameters. The chosen
examples all are based on freely available data and software frameworks, to enable everybody
to continue learning after each session independently. By this, we want te #msueach
participant has the possibility to easily transfer and expand their knowledge towards their own
problem cases after the workshop ends.

Knowledge about general neural processing and supervised learning will be assumed.
Optimally, all participard should have completed the first and second part of the workshop
seriesiAn introduction to Machine Learning

Since the handen session is done with Python code, basic programming skills are needed
(optimally already in Python). The programming task# ia# done online through Google
Collaboratory, so participants need a working Google account. Basic mathematical skills
(robust school knowledge) are beneficial to understand the mathematical underpinnings of each
method.

Value of service:
The participarg of the training will acquire skilland learrabout

1 Image Processing
7 CNN
9 Pattern recognition.

Learning methods usedlecture and handsn part
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Overview slides:seeAnnex5.

Partner: HITeC Title: AutoML and Hyperparameter Optimisation

Service:ST-2 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry

Format: Workshopand Training| Focused on key technologiesl Status:

Stakeholder from SME/PAs side: for those who a developerin SMEs

Requirements for participation: Participants with practical experience with neural networks and supel
learning

est. Duration: 180minutes

Description of AAutoML and Hyperparametdédptimisatioro:

This workshop aims at advanced users who have already practical experience with neural
networks (especially MLP and CNN) and supervised learning and are now interested to
optimize them.

A big issue with current deep learning approachesnirfg optimal hyperparameters (e.qg.
network structure, learning rate, activation function,)dtr a given problem case. Because of

a long list of possible parameters, their possible interactions, and the often still missing
knowledge on optimgdarameters in the given domain, often automatic search in the parameter
space is the tool of choice. This workshop introduces the general ideas and principles in two
steps: First, the basic process is shown by optimizing an MLP for a simple regressiemprob
Then, in a second step, the effects of different methods and parametrizations are demonstrated
on a more complex and realistic classification problem for a CNN. At the end of the workshop,
all participants will have gained an overview of currentlydusptimization methods and
practical knowledge on at least one sw@it¢he-art approach.

Each session contains both a theoretical part, in which the basic principles and methods will be
introduced, and a hanas part, in which prepared tasks will be implented together and
discussed. Therefore, the understanding of the theoretical principles will be deepened, while all
participants gain hanesn experience with the respective methods. The chosen examples all
are based on freely available data and so#viwameworks, to enable everybody to continue
learning after each session independently. By this, we want to ensure that each participant has
the possibility to easily transfer and expand their knowledge towards their own problem cases
after the workshoprais.

Practical experience with neural network programming in Python is expected. Optimally, all
participants should have already compldtesithree sectionsdf An 1 ntroducti on t
L e a r n inwhiah that knowledge is taughthis workshopseamlessly builds ofi A n
introduction to Machine Leai n gnderms of use cases and examples and thus is the ideal
continuation

Since the handsn session is done with Python code, basic programming skills are needed
(optimally already in Python). Therggramming tasks will be done online through Google
Collaboratoryparticipants need @oogle account.

The format dnguages Englishonly at the moment

Value of service:
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The participants of the training will acquire skisd learrabout

Advanced Neurdlearning
Optimization ofMLP

CNN

Hyperparameter
Optimization

= =4 -4 -2

Learning methods usedlectureand handsn part

Overview slides:seeAnnex6.

Partner: HITeC Title: Embedded Al

Service: ST-2 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry
Format: Workshop and Training| Focused on key technologiegl Status:

Stakeholder from SME/PAs side: for those who are developers in SMEs

Requirements for participation: Participants with practical experience with neural networks and supel
learning

est. Duration: two sessions, ead?0 minuter one session with 120 minutes

Description of AEmbedded Al:

This workshop aims at advanced users wptlactical experience with neural networks
(especially MLP and CNN) and supervised learning and are now interested in deploying them
in an embedded system.

Embedded Al has many applications in healthcare, the automotive industry, and smart homes.
One issuss finding suitable embedded hardware for a particular application. Many factors
should be considered when designing an embedded system, such as accuracy, cost, memory,
programming efforts, and power consumption. Depending on the application, one may have
different priorities. This workshop first introduces applications and deemsaing factorsit

is also demonstratehow embedded hardware can be programmed. Different neural networks
and applicationsvill be shown in this workshop.

The session contaimth a theoretical part, in which the basic principles and methods will be
introduced, and a demonstration part, in which the instructor implements and demonstrates a
trained model on the embedded device. Therefore, the understanding of the theoretical
principles will be deepened while all participants get a closer look at how it is done in practice.
The chosen examples are all based on freely available data and software frameworks to enable
everybody to continue learning after each session independeptthid we want to ensure

that each participant has the possibility to easily transfer and expand their knowledge towards
their own problem cases after the workshop ends.

Practical experience with neural network programming in Python is expected. Optiaflially
participants should have already completddsessios of i An i ntroducti on
Learningbo

The format language is English only at the moment.

Value of service:
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The participants of the training will acquire skisd learrabout

1 Embedded deves/systems
1 Programming embedded systems
1 Examples in NN

Learning methods usedlecture and handsn part

Overview slides:seeAnnex?7.

Partner. HITeC | Title: An introduction to Image Generation with Al
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry
Format: Workshop | Focused on key technologiegil Status:

Stakeholder from SME/PAs side: for those with a need for Al based image generation

Requirements for participation: none

est. Duration

Description of fiAn introduction to Image Generation withdAl

Image generation with Al has made significant progress in recent months. Dihasied Al
models can generate or alter images based on prdarptslated in natural language. This
technology enables to generate unique visuals, artworks, and designs with the help of intelligent
algorithms, even without extensive artistic skills.-dklven image generation offers many
practical benefits. It allowfor the rapid creation of diverse and highality visual content for
designing product prototypes, marketing materials, enhancing digital presence and creating
engaging social media content

The workshop will give a comprehensive introduction to the #texa basics of image
generation with diffusion models. Next, different «seses and techniques will be covered with
handson examples: Image generation from prompts, altering existing image based on prompts,
Inpainting, Outpainting, using simple 3D mdésl@s a basis for images and using generative
language models for prompt generation. The workshop will also cover advanced topics like
using LowRank Adaptation to tune existing models towards desired styles or image content.
The concept of the workshophbased on practical experienbest practiceand tutorials from

the generative Al art community.

Value of service:
The participants of the training will acquire skills and learn about

terminology and concepts of Al for image generation

an overview ofmage generation with diffusion models

possible use cases and application of image generation

workflows and best practices for typical tasks inb&ked image generation
tuning generative models for specific tasks

examples of using large language modetsattomating prompt generation
limitations and challenges of Alased image generation

=2 =4 -8-4-4_-9=

Learning methods usedlecturewith best practices.
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Overview slides:see Annex8

Partner: HITeC Title: Test Managemefitrecommendation anokestpractices of
softwaretesting fromindustry &research

Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Indujstry
Format: Lecture Focused on key technologieq Status:in operation
Digitisation

Stakeholder from SME/PAs side: for thosewho are developers in SMEs

Requirements for participation: none

est. Duration: 45 minutes

Description of iTest ManagemeifitRecommendation and Best Practies

The lecture is to givéhe audiencean overview of software testing. It covers the stdtthe-

art testing techniques and methodologies such as test automation, continuous testing, and agile
testing. Furthermore, some topics ofiddsed testing have been touched. Finally, it shows a
learnng path for software testing based on lthiernational Software Testing Qualifications
Board(ISTQB) certifications.

Due to undefined testing background and experiences of audience, this presentation is focusing
mainly on the fundamental testing technigju@&herefore, no prior knowledge of software
testing is required. However, listeners are expected to bring their own questions from daily
testing practices, so that we can organize follpwsessions to coveheir expectations
explicitly.

The talking timas about 30 miates, excluding 15 minutes Q&A.

Value of service:
The participants of thiecturewill acquire skillsand learrabout

Why testing?

Relationship between cost and quality
Test Strategy and Test Concept
Continuous testing

Manual test vs testutomation

Agile testing

Cross platform testing

Al-based testing

Certification for testing

A =24 -4-5-9_-45_-5-=-9

Learning methods usedlecture

Overview slides:seeAnnex 10.

DIGITAL-20212EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosystepage23



Course Content & MethodologyD4.3 ver.1.9
Overall Skills & Training Services Curriculum 28.11.24

Partner:  HITeC | Title: Enabling the realization of own innovations
Service: ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry

Format: Handson workshop | Focused on key technologiesl| Status: in preparation

Stakeholder from SME/PAs side: for those with a need to work out and implemiambvations

Requirements for participation: none

est. Duration: 120- 240 minutes

Description of AEnabling the realization of own innovatians

The format forenabling the realization of own innovatiors aimedat EDIH customerso
provide them withthe necessary skills to independently develop and implement use cases for
their specific business requirements.

The target grouplr this servicerefrom various industriesr disciplineghat want to improve
their understanding of the development andlementation of use cases in the context of digital
transformation and innovation. iBlworkshop deals with the following areas:

1 Introduction to use cases:
o Basics and definition of use cases in the corporate context
o Importance and benefits of use casediminess development and innovation

1 Use case identification:
o0 Methods for identifying relevant use casestheirorganisation
o0 Analysis of company processes to identify potential use cases

1 Use case development:
0 Steps and best practices for developingazses
o0 Creation of use case scenarios, user interactions and use cases

1 Use case prioritization and evaluation:
o Criteria for prioritizing use cases basedasganisatiorgoals and resources
o0 Methods for evaluating the feasibility, profitability and practitgbof use
cases

1 Prototyping and validation:
o Creation of prototypes for selected use cases
0 Methods for validating and reviewing prototypes in collaboration with relevant
stakeholders

1 Implementation and scaling:
o Strategies for implementing successful oases in therganization
0 Approaches to scaling successful use cases for broader application

This will be a hand®n workshop with interactive sessions where representatives will actively
learn methodologies of developing use cases for theiroogamization

Case studies and rdék examples to illustrate concrete use cases and solutions.

EDIH customersill receive support from an experienced software development expert in the
field of use case development.

DIGITAL -20213-EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosystepage24



Course Content & MethodologyD4.3 ver.1.9
Overall Skills & Training Services Curriculum 28.11.24

Value of service:

After completing the format, participants will be able to independently identify, develop,
evaluate and successfully implement use cases indfganizationin order to improve their
busines®r organizatiorprocesses and implement innovative solutions.

Learning methods usedhandson workshop with interactive session

Overview slides:see Annex 1.

Partner:  HITeC Title: An introduction to threat detection and prevention
Service: ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Webinar Focused on key technologieq Status:in operation

Cyber Security

Stakeholder from SME/PAs side:those with a need for improving the security of their IT systems
workflows

Requirements for participation: none

Duration: 120 minutes

Descriptionof AP An i nt roduction to Threat detection a

This workshop is designed to familiarize the attendees with the fundamental aspects of network
threats and attacks and learn strategies to protect against such intrusions. They will also be
introduced to realvorld scenarios and learn strategies for segunetworks and implementing
effective security measures. This course includes both theoretical insights and practical
exercises.

The workshop will be offered in English.
Value of service:

The participants of the training will acquire skills and learnué&bo

Understanding enterprise network security
Network monitoring and analysis

Emerging network threats and attacks

Intrusion detection and prevention techniques
Common tools used to identify and prevent threats
Gain handson experience with an industlgading tool

=4 =4 -4 -4 8 -9

Learning methods usedlecture with practical demonstrations

Overview slides:see Annex 12.

Partner: HITeC Title: An introduction to ML security and privacy
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Webinar Focused on key technologieq Status:in preperation

Cyber Security
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Stakeholder from SME/PAs side:  those with a need for improving the security of their IT systems
workflows

Requirements for participation: none

Duration: 120 minutes

Partner: HITeC Title: An introduction to web security: Attacks
Service: ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Webinar Focused on key technologieq Status:in operation

Cyber Security

Stakeholder from SME/PAs side:  those with a need for improving the security of their IT systems
workflows

Requirements for participation: none

Duration: 120 minutes

Descriptionof iAn i nt roduction to web security: Atta

The workshop provides a practical introductioth® world of web security and will be offered

as a series in three parts. The attendees will learn about threats such as @hop&Qh,

XSS, and LLMPrompt Injection, as well as secure programming, communication, and
considerations for hosting web @igations. Attendees are encouraged to join a discussion
around practice examples and think about ways to improve web security in their organization.

The workshop will be offered in German.
Value of service:

Theparticipants of the training will acquiskills and learn about:

1 Identification of threats such as (no) SQL Injection, XSS, and LLM, CSRF, SSRF
1 Prompt Injection
9 Technigues to counter the abawentioned threats

Overview slides:see Annex 3.

Partner: HITeC Title: An Introduction to web secity: authentication and data integrity
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Webinar Focused on key technologieq Status:in operation

Cyber Security

Stakeholder from SME/PAs side:  those with a need for improving the security of their IT systems
workflows

Requirements for participation: none

Duration: 120 minutes

Descriptionof iAn i ntroducti on to web security: Auth
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In this second workshopf the web security series, the attendees will be sensitized about
password protection and introduced to more advanced techniques such as salting and hashing
as well as public key infrastructure and the usefulness of using secure protocols such as HTTPS

and TLS.
The workshop will be offered in German.

Value of service:

The participants of the training will acquire skills and learn about:

1 Password protection, hashing and salting
1 Encryption techniques
1 PKI, HTTPS and TLS, as well as passkeys

Slides. availableon request

Partner:  HITeC Title: An Introduction to web security: denial of service and hostin
Service: ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Webinar Focused on key technologies:| Status:in operation

Cyber Security

workflows

Stakeholder from SME/PAs side:those with a need for improving the security of their IT systems

Requirements for participation: none

Duration: 120 minutes

Description of AAn introductiont o web secur

i ty: Deni

a l

of

Ser\

In this last part of the web security series, attendees will learn about designing a secure

architecture and webhosting both-premise and in the cloud. They will also we informed

about the Deniabf-Servie threat (DDoS), its possible occurrence scenarios, and ways an

architecture can be made resilient to this threat.
The workshop will be offered in German.

Value of service:

The participants of the training will acquire skills and learn about:

1 SecurityArchitecture
1 Hosting (server and cloud)

1 Fundamentals of DDoS and protection techniques

Slides: availableonrequest

Partner:  HAW Title: Search engine optimization: Becoming more visible on the wekQ
Service:ST-1 Target Group: all
Format: webinar Focused on key technologieq Status:in operation

digital marketing
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Stakeholder from SME/PAs side: for those who want to gument their visibility online

Requirements for participation: none

Duration: 60 minutes

Description of iSearch engineptimization: Becoming more visible on the web

In todayés digital world, being visible online is crucial. But how can a company improve its
presence in popular search engin€hkiz event offers practical insights and proven strategies

to successfully position a company in the digital space. The participants learn how to use
targeted Search Engine Optimization (SEOQ measures to increase visibility, drive more
qualified traffic to a wbsite and ultimately increase sales. From choosing the right keywords
to optimizing a website for better rankings, particigdaarn how to harness the power of
search engines for their business.

Value of service:

What to expect:

An understanding of thieasics of 8archEngine Optimization (SEO)
Practical tips for selecting and using relevant keywords

Optimization of websites for better visibility in search results

Success strategies to increase the online presence and conversions
Practical examples: suess stories from SMEs that use SEO successfully
Tools that help with the implementation of a targeted SEO strategy

= =4 =4 -8 -8 9

Learning methods usedilecture
List of references and/or learning resources

Suchmaschine@ptimierung: Das umfassende HandbuctSebastian Erlhofer, 10.
Aktualisierte Auflage, Rheinwerk Computing.

Overview slides:see Annex5.

Partner: HAW Title: Data as th basis for business decisidnBata Driven Business
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar | Focused on key technologiesll Status: in operation

Stakeholder from SME/PAs side: for those who want to implement Data in their Business Modell

Requirements for participation: none

Duration: 60 minutes

Description of fiData as the basis for business decisibi3ata Driven Business

Digitalization has sparked a data revolution that has fundamentally changed the way companies
operate today. Data is collected in almost all areas of business, from customer interactions to
production processes and supply chains. If a company know hoot tmly collect this data,

but also analyze it in a targeted manner and turn it into actionable ingighlisgain a decisive
competitive advantage.
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Value of service:

1 How to transform a business into a data driven business
1 Which data can be used?

1 Whichopportunities for data usage can arise

1 Which difficulties can occur?

Learning methods usediecture

Overview slides: see Annexl6

Partner: HAW Title: Digitalization of intralogistic$ collect and use data directly from t
material flow
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologieq Status:in operation
digitalization

Stakeholder from SME/PAs side:for those who want to implemedata in theitbusinessnodel
Requirements for participation: none

Duration: 60 minutes

Description of fiDigitalization ofintralogisticsi collect and use data directly from the material
flowo:

Data and key figures drive logistics like no other industry. Optimitiggstics processes
contributes directly to increasing efficiency and improving competitiveness. But how can
digitalization help to getven more out of intralogistics?

What opportunities lie in the consistent collection and utilization of data, illustiaye
intralogistics as an example? While sté¢ommon to concentrate on data from the information
flow due to its accessibility andrsttured form in IT systems, i icrucial to recognize that
valuable insights can also be derived from the material, flolwch often does not receive
sufficient atention for technical reasons.

Value of service:In this course, the participants will learn about technologies that can be used
to turn logistical objects into data sources for optimizing processes.

Learning methods usedilecture.

Overview slides:see AnneX.7.

Partner:  HAW Title: OGD' Public data is here to be used
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar | Focused on key technologiesl| Status: in operation

Stakeholder from SME/PAs sidefor those who want tmake use of public data
Requirements for participation: none

Duration: 90 minutes

Description of AOGD 1 Public data is here to be us&d
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The development of business modat&l products and the development of new target groups

is often rather random. The use of freely available public data enables more systematic work
and better targeting of potential customélsing examples, experts will show participants how
they can us®©GD (Open Government Data)d systematically develop business models and
customer approaches. In addition to an introduction to the topic of OGD, experts will show the
participants how to identify and use possible data sources.

Value of service:

1 Participans will learn what different kinds of openly accessible data there is and what
the advantages and disadvantages compared to private data are

1 Participants will learn how to acquire publicly accessible (government) data

1 Through use cases, participants Wilbow, how the usage of public accessible data can
help them assessing potential, support them in forecasting and improve business
planning

Learning methods used lecture

Overview slides:seeAnnex18.

Partner:  HAW Title: Turning old into new: howean machines be digitized at low cost?
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologieq Status:in operation

Retrofitting

Stakeholder from SME/PAs side:for those who waistto digitize existing machines at low cost

Requirements for participation: none

Duration: 90 minutes

Description of iTurning old into new: how can machines be digitized at low 6ost?

Nowadays, the use of innovative techmgids ise s s ent i al dcompetiiveness.lBpta ny 6
how can your company bring old machines into the digital age? Retrofitting offers-a cost
effective alternative for converting analog systems into networked and intelligent devices.

Questions we want to answer:

1 What are the benefits of retrofitting?

1 What are the requirements that my company must meet?
1 What does retrofitting look like in practice?

1 What steps should | follow to retrofit my system?

Value of service:

1 Participants will have a deeper understandintpefbenefits of retrofitting
1 Participants will know what to do to digitalize their analog systems

Learning methods used lecture

Overview slides:seeAnnex19.
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Partner: HAW Title: Creating customefavorites with data to a better product
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologieq Status:in preparation

Weibull Analysis

Stakeholder from SME/PAs side: for those who want tmmakeimprovementshrough data

Requirements for participation: none

Duration: 90 minutes

Description of iCreating customer favorites: with data to a better product

The Weibull analysis imitroducedandthe participants will learn howdtan be used to optimize
the maintenance strategie®roducts can be improved and thereby increase customer
satisfaction.

It will be explained whichrequirementsieed to be mewhen introducingt into the company
andwhatbenefits carbe expecedin the long term iit is successfuy implementedThe tool
provided enablethe participant$o carry outheir own subsequent analysteemselves

Why: To demonstrate the benefits of data in the manufacturing industry

What: Applicatiororiented ntroduction to the subject area asahcrete practical examples for
the application of reliability

How: Presentation of the most important requirements for the analysis and presentation of an
app for implementatian

Value of service:
Participants will understand the potential of Weilaualysis
Learning methods used lecture

Overview slides:see Annex20.

Partner: HAW Title: Beyond reality: the Mtaverse and its possibilities
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologie§ Status:planned

Virtual Reality (VR)

Stakeholder from SME/PAs sidefor those who want to implement virtual reality into their marketing

Requirements for participation: none

Duration: 60 minutes
Description of iBeyond reality: thedt aver se and: its possibiliti

Metaverse enables companies to get to know their customers perfdatliletaverseis a
fiwonderful galaxy full of possibilities In this webinar, participants dive into the future of
marketing Experts will teach them the basic technologies, tell them where the term comes from
and take them on a journey to valeding applicatiosfor their business.
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Value of service:

Participants will geain understanding of

1 Metaverse
T how t o Wetaversdor manketing
1 how togenerate addedhlue for their business by using VR.

Learning methods usediecture

Overview slides:seeAnnex21.

Partner:  HAW Title: Al-supported search engine optimization for SMEs
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: 4-part workshop Focused on key technologieg Status:planned

(generative) Al, SearchEngine
Optimization (SEO)

Stakeholder from SME/PAs side:for those who want to learn hands how to use SEO and want to lea
which Al-supported tools they can use to augment their SEsdegy

Requirements for participation: none
Duration: 120- 180 minutes
Description of AAl-supported search engimep t i mi zat i:on f or SMEsO

Workshop 1: Fundamentals of SEO for SMBs

A Introduction to SEO for SMBs: In this pagxpertswill explain the basic benefits of
SEO for small and mediwsized businesses and why it is important to be found in
search results.

A Keyword research and audience definitibifferent techniques for choosing the right
keywords for your business and target audiewdle be covered as well as the
importance of longail keywords and local SEO.

A On-page optimization: Here, a closer loizktakenat optimizing meta tags, headings,
images, and the importance of a clear page structure.

Workshop 2: OffPage Optimization and Content Strategies

A Link building strategies for SMBsThe expertswill discuss howparticipantscan
generate higlguality backlinks and what practices should be avoided.

A Content marketing for SMBsSThis covers the creation of relevant and informative
content that appeals to the target audience of SMEs and helps irttpmwesibility .

A Leveraging Al for Content Optimizatiort is coveredhow Al can support content
creation and optimization to be more efficient and targeted.

Workshop 3: Technical SEO and Website Performance

A Mobile optimization: The critical importance of mobile optimization f&EO and
practical tips on howo ensure a website is mobiieendly will be discussed.

A Structured Data and Rich Snippets: This et explain howSMEscan implement
structured data otineir website to get better search results with rich snippets.

A Using Al for technical optimizatiarit will be shownhow Al tools can helpo analyze
and optimize technical aspestsch as load times and server configurations.
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Workshop 4: AlPowered SEO Tools and Analytics

A Overview of leading Al toolsA selection of powerful Apowered SEO toolwill be
presentedhat can hel[sMEswith analysis, keyword research, and competitor analysis.

A DataDriven SEO and Decision Making:will be shownhow to effectively use data to
improve SEO strategies and make informed decisions.

A Success measurement and reportitgwill be discussed which Key Performance
Indicators (KPIs) should be tracked to measure the success of SEO efforts and how to
create meaningful reports.

Value of service:Participants will learn handsn how to use SE@nd which Alsupported
tools they can use to augment their SEttategy.

Learning methods used:Each workshop will include a mix of presentations, practical
exercises and discussions to ensure that the participants can directly apply what they have
learnedand that individual questions are answered.

List of references and/or learning resources

Suchmaschine@ptimierung: Das umfassende HandbuctSebastian Erlhofer, 10.
Aktualisierte Auflage, Rheinwerk Computing.

Slides: available on request

Partner: HAW Title: Unpredictable? Addressing Supply Chain Risks with SCRM

Service:ST-1 | Target Group: Logistics, Industry, SME

Format: webinar Focused on key technologieq Status: in operation
SCRM

Stakeholder from SME/PAs side: managers, deciders
Requirements for participation: none

Duration: 30 minutes

Descriptionofi Unpr edi ct abl e? Addressing Supply Chai

This webinar gives SME a brief overview about the core concepts, key terms, most common
and accessible methods gmdctical use cases of supply chain risk management. Participants
will learn how to identify potential risks, assess their impact, and implement strategies to
mitigate disruptions. Reavorld examples illustrate how risk management can help businesses
optimize supply chains, and safeguard against unforeseen challenges.

Value of service

1 Key Concepts: Participants will grasp the essential terms and concepts in supply chain

risk management.

Risk Identification: learn how to spot potential risks in supplyrclogierations.

Strategic Risk Mitigation: explore practical strategies and-weald use cases to

manage and mitigate risks.

1 DecisiornMaking: executives will leave with actionable insights to improve their supply
chain operations, ensuring business coiitgrand minimizing disruptions.

T
T
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Learning methods used Lecture, discussion, case studies

Overview slides:seeAnnex23.

Partner: HAW Title: Production of the Future: Optimally Utilizing Machines thro(
Retrofitting

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: webinar Focused on key technologieq Status: in operation

Transfer learning, digitalizatior
energy efficiency, and retrofittin
Status: in operation

Stakeholder from SME/PAsside: Managers, Deciders
Requirements for participation: none

Duration: 45 minutes

Description of n Pr oducti on of t he Futur e: Opti mal
Retrofittingo

This format explores how retrofitting can enhance induspriatesses, with a focus on the
practical application of transfer learning and digitalization. Attendees will gain insight into the
fundamentals of sensors and processing units used to measure environmental parameters, which
serve as a foundation for retitihg possibilities. The session will showcase multiple -real

world examples of retrofitting that optimize overall process performance, create a new digital
business model and modernize operations.

Value of service:

Participants will gain insights into these of sensors to measure environmental parameters and
develop a deeper understanding of retrofitting and its potential to enhance various processes.
They will also explore Al readiness, learning how retrofit can be leveraged to improve different
use casg optimizing performance and modernizing operations.

Learning methods usedilecture, discussion, case studies.

Overview slides:see Annex4.

Partner: HAW Title: Digital Assistancé End of Monotonous Work

Service:ST-1 | Target Group: all (StartupsCralft, Public, Administration, Logistics, Industry)

Format: webinar Focused on key technologieq Status: in operation
Robotic Process Automation

Stakeholder from SME/PAs side: Managers, Deciders

Requirements for participation: none

Duration: 30 min

Descriptionofi Di gi t al TBsdi et aMeeot onous Wor ko

This session explores how Robotic Process Automation (RPA) can automate repetitive tasks,
reducing manual errors and increasing efficiency. By eliminating monotonous work, employees
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can focus on creative and complex responsibilities. The session will deaterhow digital
assistants streamline processes, offering faster and more reliable outcomes compared to
traditional manual operations.

Value of service:

1 Understanding the basics of Robotic Process Automation
1 Insights into automating repetitive and munéaasks
1 Practical examples of improved efficiency and error reduction

Learning methods used Lecture, practical examples.

Overview slides:see Annex5.

Partner: HAW, TUHH Title: Smart Supply ChainDLT Demonstrator

Service:ST-1 | Target Group: Logistics, Industry

Format: live demonstration Focused on key technologies:dit | Status: in operation
Stakeholder from SME/PAs side: Managers, Deciders

Requirements for participation: none

Duration: 60 minutes

Descriptionofi Smar t SupDpLlTy D&E&hneoinnst r at or 0

This Supply Chain DLT Demonstrator showcases how Distributed Ledger Technologies
(DLTs) enhance secure, rdahe data exchange between supply chain partners. It aims to
highlight the value of tampegoroof, decemtlized data sharing for better planning and
transparency. Topics include secure data exchange, smart contracts,-éinterealidation in
suppliercustomer relationships.

Value of service:

1 Users will understand how DLT improves data security and trasispa

1 Gain insight into reatime, validated data exchange for better supply chain decisions.

1 Develop awareness of how smart contracts automate and streamline supply chain
operations.

1 Learn how DLT reduces inefficiencies, delays, and errors.

Learning methods used demonstration.

Slides: available on request

Partner: HAW | Title: From Old to New Improving the Energy Balance
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologies:| Status: in operation

Transfer learning, digitalizatior
energy efficiency, and retrofitting

Stakeholder from SME/PAs side:industrial
Requirements for participation: none
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| Duration: 45 minutes |

Descriptionof i Fr om OI d nipor oNeewvig t he: Energy Bal ancebo

This session explores how retrofitting can enhance the energy efficiency of industrial processes,
focusing on the practical application of transfer learning and digitalization. Attendees will gain
insight in the fundamentals of sensors and processing units to measure environmental
parameters. Based on this the possibility of
candt manage what you c an\worlderamples ofatrefittifigto L as t |
improve overall energy balance are presented and explained.

Value of service:

Participants will gain insights into the use of sensors to measure environmental parameters, as
well as a deeper understanding of retrofitting and its potentimhpoove energy balance.
Additionally, they will develop knowledge on Al readiness, learning how digital tools can
enhance retrofit projects for optimized energy efficiency.

Learning methods used Lecture, discussion, case studies.

Overview slides:see Aniex 26.

Partner: HAW+external partne|| Title: Vom Datenschutz zum Datennutz
Service: ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: webinar Focused on key technologies:Al, | Status: in operation
data protection

Stakeholder from SME/PAs side:Managers, Deciders
Requirements for participation: none

Duration: 60 minutes

Descriptionofi Mi t Datenschutz zum Datennut zo

When it comes to data protection, German companies like to be seen keegees. A full
cupboard or cellar means that paper files have to be cleared out from time to time. Digital data
is much more patient. In times of low storage prices and a huge range of cloud services,
companies can store data practically forever. In tieeat trend towards artificial intelligence

(Al), collected digital company data appears to be easily accessible. And in case of doubt, Al
also provides ideas on what can be done profitably with the data.

Value of service:Participants will gain insightsito:

1 Basics of Atrtificial Intelligence (Al)

1 Data protection protective hand or shackle of digitalization

1 Technical and legal risks

1 Case studies: Typical Al use cases in companies

1 Five points that companies should consider when introducing Al

Learning methods usedlecture, discussion.

Overview slides:see Annex7.
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Partner: HAW Title: From Data to Action Artificial Intelligence in Quality Managemer

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar | Focused on key technologies:Al | Status: in operation
Stakeholder from SME/PAs side: Startups, SMEs, Industry Professionals

Requirements for participation: none

Duration: 30 minutes

Descriptionofi Fr om Dat aArtoi fAicdii @ln I ntelligence in

This session covers the application of Artificial Intelligence, specifically transfer learning and
image classification, in quality assurance for an injection mold factory. It includes both the
theoreticalaspects and a practical use case of digitalization in quality management.

Value of service:

1 Understanding of transfer learning in quality assurance

1 Ability to apply Al-driven image classification in industrial settings
1 Insights into digitalization projectsr quality optimization

1 Practical knowledge of Al's impact on operational processes

Learning methods used Lecture, case study, practical demonstrations

Overview slides:see Annex28.

Partner: HAW Title: From keyword to content: Abowered SEO techniques

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: workshop Focused on key technologiesAl, | Status: planned
marketing, content creation

Stakeholder from SME/PAs side: managers, deciders

Requirements for participation: none

Duration: 180 minutes

Description of fiFrom keyword to content: Alowered SEO technigu&s

This handson workshop introduces participants to-pdwered SEQechniques, focusing on

how to transform targeted keywords into highality, optimized content. The session covers
Al-driven keyword research, content creation strategies, and optimization tools that enhance
website rankings and engagement. Through malatixercises, participants will apply Al tools

to generate effective SEO content that drives traffic and improves online visibility.

Value of service:

Master the use of Al tools for keyword research and content creation
Gain handson experience in creagr'SEQGoptimized content

Learn how to improve website rankings and attract relevant traffic
Practical insights into Al applications for marketing and content strategies
Tools and techniques to automate and enhance content generation

= =4 -4 -8 -9
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Learning methods usedDiscussion, practical exercises, demonstrations.

Overview slides:see Annex9.

Partner: HAW Title: CARVIS T Carbon Visualization in Supply Chains Demonstrg
(formerly known agCarbon Accounting Demonstrator

Service:ST-1 | Target Group: all (StartupsCraft, Public, Administration, Logistics, Industry)

Format: live demonstration Focused on key technologieq Status: in operation
Carbon Accounting, We
Applications, Sankey Diagram
CO2 Visualization

Stakeholder from SME/PAs side: Startups, SMEdndustry Professionals, Logistics Providers
Requirements for participation: none

Duration: 60 minutes

Description of ACARVIS:

The Carbon Accounting Demonstrator is a web app designed to showcase the environmental
impact of differentransportation routes, vehicle types, and sourcing strategies for ports. Using
a spatial Sankey diagram, participants can visualizegg@ivalents and understand the effects

of various sourcing strategies, including location and transportation mediuea) tme.

Value of service:

1 Understanding the impact of transportation routes on carbon emissions

1 Ability to evaluate and compare different sourcing strategies using@@valents
1 Insights into sustainable decistomaking in logistics

1 Practical experieze with CQ visualization through Sankey diagrams

Learning methods useddemonstration

Overview slides:see Annex30.

Partner: HAW + Mittelstand| Title: Content is (KI)ng Al-powered SEO
Digital Zentrum Berlin

Service: ST1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: Webinar Focused on key technologiesAl; | Status: in operation
Search Engine and Websi
Optimization

Stakeholder from SME/PAs side: Startups, SMEs, Industry Professionalggistics Providers

Requirements for participation: none

Duration: 90 minutes

Descriptionofi Cont ent -Ail-so WeKrl € ch gSE OO0

This webinar provides an -depth look at how Al can enhance SEO strategies. It covers
methods for using Adriven tools to optimize content, improve keyword research, and create
metadescriptions. Key concepts include Google‘g-B-T approach, best praces for Al
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content in SEO, and insights on leveraging ChatGPT for keyword ideas and content planning.
Practical applications in content marketing are illustrated withwedld examples.

Value of service:

1 Understanding Aldriven SEO strategies and tools

1 Ability to generate and optimize keywords with Al

1 Knowledge of creating effective content plans and rdata using Al

1 Enhanced skills in content optimization for higher search engine visibility

Learning methods useddemonstration, case studies, Q&A

Overview slides see Anne$1.

Partner: HAW | Title: Al-Hackathon
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: workshop Focused on key technologie§ Status: in operation
Transfer Learning, Machin
Learning

Stakeholder from SME/PAs side: All (Startups, Craft, Public, Administration, Logistics, Industry)
Requirements for participation: none
Duration: 30 min

Description of Al-Hackathorm:

The Al-Hackathon focuses amderstanding machine learning through hamagxperience in

a competitive team environment. Participants will train machine learning models using transfer
learning techniques, evaluate them using key metrics likecbfie, confusion matrix, and
accuracyand compare their results. This hackathon provides both theoretical knowledge and
practical insights into the evaluation and improvement of machine learning models.

Value of service:

1 Knowledge of transfer learning in reabrld Al applications

1 Handson experience in training and evaluating machine learning models

1 Understanding key evaluation metrics-$core, confusion matrix, and accuracy
1 Team collaboration in solving Al challenges

Learning methods usedlecture, practical exercises.

Overview slides:seeAnnex32.

Partner: HAW | Title: Customer Relationship Managemérit is impossible to have non
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologieq Status:in operation

Customer Relationshi

Management (CRM), dat
analytics, digital marketing

Stakeholder from SME/PAs side: All (Startups, Craft, Public, Administration, Logistics, Industry)
Requirements for participation: none
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| Duration: 60-90 minutes |

Descriptionofi Cust omer Rel atiionshispi hposge mért t o h;

This session dives into the importance of Customer Relationship Management (CRM) for
modern businesses. Participants will learn how CRM tools and strategieshance customer
satisfaction, improve sales, and streamline communication across teams. The webinar will
explore how even companies without a formal CRM system are inherently managing customer
relationships, and how formalizing these processes thraligital solutions can lead to
improved business outcomes.

Value of service:

1 Understanding the key components and benefits of CRM

1 Insights into how CRM improves customer satisfaction and loyalty

1 Tools and strategies to optimize customer communicatiosaled tracking

1 Practical examples of successful CRM implementation in different industries
1 How to choose the right CRM tool for your business needs

Learning methods usediecture, discussion

Overview slides:see Annex33.

Partner: HAW | Title: DIY Chatboti Workshop
Service ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: workshop | Focused on key technologies:Al | Status: in operation
Stakeholder from SME/PAs side: All (Startups, CraftPublic, Administration, Logistics, Industry)
Requirements for participation: Personal PC / Laptop

Duration: 180 minutes

Description of ADIY Chatbob:

This handson workshop will guide participants through the deployment of -soence
languagemodels on local hardware and offer ardepth tutorial on building and deploying
custom chatbots using their own data with Retridamented Generation (RAG) techniques.
Participants will also explore the agentic use of large language models (LLMslworld
scenarios. The workshop includes practical exercises on participants' own hardware, allowing
for immediate application of learned skills.

Value of service:

1 Understanding of how to deploy opsaurce language models on local systems
1 Ability to build and deploy custom chatbots using personal or company data
1 Practical experience with RetrievAugmented Generation (RAG) techniques

1 Exploration of agentic capabilities in large language models

1 Handson experience working directly on participant haadev

Learning methods used Lecture, practical exercises, demonstrations, handgorkshop
with reakttime implementation.

Overview slides:see Annex34.
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Partner: HAW | Title: Al Tools for craftsmen
Service:ST-1 | Target Group: Crafts

Format: workshop Focused on key technologieq Status: in operation
LLMs (Large Language Models
RetrievalAugmented  Generatio
(RAG),

Stakeholder from SME/PAs side: All (Startups, Craft, Public, Administration, Logistics, Industry)
Requirements for participation: none

Duration: 25 minutes

Descriptionofi Al Tool s for craftsmeno

This session provides a theoretical overview of large language models (LLMs) and Retrieval
Augmented Generation (RAG) techniques. Participavitstake part in a brief handsn
workshop focused on using opsaurce and commercial chatbot platforms to easily integrate
RAG-based chatbots into their websites. The session emphasizes practical application for
craftsmen to enhance their online preseaid customer interaction.

Value of service:

{1 Basic understanding of LLMs and RAG

1 Ability to integrate RAGbased chatbots into websites

1 Practical experience with both opsaurce and commercial chatbot providers
1 Improved customer interaction through-édiven tools

Learning methods used Lecture, practical exercises, demonstrations.

Overview slides:see Annex35.

Partner: HAW Title: Training Al models for everybody

Service:ST-1 | all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: workshop Focused on key technologieq Status: in operation
CNNs  (Convolutional  Neurd
Networks), Image Classificatio
Models, Practical Al Training

Stakeholder from SME/PAs side: Startups, SMESs, Industry Professionals, Developers

Requirements for participation: none

Duration: 180 minutes

Descriptonof A Trai ning Al models for everybodyo

This extended version of the Al Hackathon offers a more comprehensive;draaggerience

with practical exercises focused tmaining Al models. The session dives deeper into how
Convolutional Neural Networks (CNNs) work for image classification, providing both theory
and practical training. Participants will gain insights into the model training process, including
data preparain, model selection, and evaluation.

Value of service:
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In-depth understanding of CNNs and image classification models
Handson experience in training Al models f

Ability to prepare data and evaluate model performance

Practical knowledge of Al's application various industries

=2 =4 -8 -9

Learning methods used Lecture, practical exercises, demonstrations, handsnodel
training, group discussions.

Overview slides:see Annex36.

Partner: HAW Title: How do | tell my Chatbot? Effective prompting Techniques
better answers

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: workshop | Focused on key technologies:Al | Status: in operation
Stakeholder from SME/PAs side: All (Startups, Craft, PublicAdministration, Logistics, Industry)
Requirements for participation: PC / Laptop

Duration: 180 minutes

Description of n How do | tell my Chatbot? Effecti v
answer so

This is an indepth hand®n workshop on differemirompting techniques (COT, Few Short, R
U-F-E / K-O-N-S-T-R-U-K-T(-E) methods, practical exercises and installation of open source
chatbot software and LLMSs).

Value of service:

understanding of basics of Large Language Models;

exploration of advanced LLMarameters;

handson experience in prompting

practical knowledge of operating in -BRF-E and KkO-N-ST-R-U-K-T(-E)
Frameworks.

T
T
T
T

Learning methods usedlecture,group discussions, practical exercises.

Overview slides:see Annex37.

Partner: HAW | Title: Intelligent image recognition: Al for quality management
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: workshop Focused on key technologies: Prompt| Status: in operation
Engineering, Chahof-Thought (CoT), Few
shot Learning, Opersource Chatho
Software, Large Language Models (LLMs

Stakeholder from SME/PAs side: Startups, SMEs, Industry Professionals

Requirements for participation: none

Duration: 180 min.
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Descriptionofi |l nt el | i gent | mage nraencaoggenmetnitoon: Al f or

This handson workshop will explore advanced prompting techniques, including &tfain
Thought (CoT), fewshot learning, and complex context based methods for enhancing chatbot
responses. Parti@apts will engage in practical exercises and learn to install and use open
source chatbot software and large language models (LLMs). The session provides practical
insights into improving the accuracy and relevance of chatbot outputs through effective

promging.
Value of service:

1 Understanding of key prompting techniques (CoT -&awt learning)

1 Practical experience in deploying and using epearce chatbot software
1 Improved chatbot performance through optimized prompting strategies
1 Handson installation ad configuration of LLMbased chatbots

Learning methods usedLecture, practical exercises, demonstrations.

Overview slides: see Annex38.

Partner: HAW | Title: Al tricks for SEO: How does my company become visible onlin
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: webinar Focused on key technologie§ Status: in operation

generative Al

Stakeholder from SME/PAs side: managers, deciders

Requirements for participation: none

Duration: 30 minutes

Descriptionofi Al tri cks for SEO: How does my compar

This webinar focuses on leveraging-powered techniques to boost SEO and enhance your
company's online visibility. Participants will learn hayenerative Al tools can help with
keyword optimization, content generation, and overall website ranking improvements. The
session covers practical applications of Al for SEO, ensuring businesses can effectively
compete in digital space and increase theibsite traffic.

Value of service:

1 Learn how to use generative Al for SEO optimization

1 Discover techniques for keyword research and content creation

T Understand how Al can i mprove your websit
1 Practical strategies to increase onlimghility and attract more visitors

1 Realworld examples of successful-fibwered SEO implementations

Learning methods usedlecture, discussion.
Overview slides:see Annex39.

Partner: HAW+ Mittelstand| Title: Website as a success factor: Branding, storytelling, dramaturgy
Digital Zentrum Berlin

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
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Format: webinar Focused on key technologieq Status: planned
Digital marketing, branding, us
experience (UX), content creation

Stakeholder from SME/PAs side: managers, deciders,
Requirements for participation: none

Duration: 60 minutes

Description of iWebsite as a succefstor: Branding, storytelling, dramaturgy

In this session, participants will learn how to transform their website into a powerful
communication platform by focusing on branding, storytelling, and dramaturgy. The webinar
will cover how to create an ermonal and functional connection with visitors, ensuring the
brand stands out from competitors. Topics include optimizing the website's Hero section,
structuring content for engagement, and integrating storytelling to build a strong, recognizable
brand idatity.

Value of service:

Understanding the principles of website branding and storytelling

Practical tips for structuring content to improve engagement and conversion

Tools for building emotional and functional differentiation from competitors

Case studieshowing successful branding and storytelling strategies

Techniques to make websites more effective in converting visitors into loyal customers

= =4 -4 -4 -4

Learning methods usediecture,discussion.

Slides available on request

Partner: HAW+TUHH Title: Prompt Engineering: Better results when using ChatGPT and §
Diffusion (Webinar)

Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: webinar Focused on key technologieq Status:in operation

Prompt Engineering

Stakeholder from SME/PAs side:for those who want to improve their knowledge & skills when us
generative Al tools

Requirements for participation: none

Duration: 60 minutes

Description of iPrompt Engineering: Better results when us@igatGPT and Stable Diffusion
(Webinarp:

This webinar is dedicated to improving the results of using ChatGPT and Stable Diffusion
specifically for SMEs. Patrticipants learn how to optimize the performance of ChatGPT and
Stable Diffusion by cleverlyormulation requests (prompts). Experts will share-vealld
examples and best practices to get better and more accurate answeLhftGPT and Stable
Diffusion.

Value of service:
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1 Participants will get a good understanding of textd photegeneratingAl

1 Participants will learn the differences between several prompt engineering techniques

1 Participants will learn what outcomesan beexpeced when using different prompt
techniques

1 Participants will learn the limitations of ChatGPT and Stable Diffusion

Learning methods usediecture

Overview slides:seeAnnex40.

Partner. HAW+TUHH Title:  The smart supply chainmore transparency through IoT and
decentralised networks

Service:ST-5 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: A De monst r a| Focused on Kkey technologieqd Status:in operation
Digitization, 10T, Cloud, and
Logistics

Stakeholder from SME/PAs side: for those with a need for improvingpeir skills in Digitization and
Logistics

Requirements for participation: none

est. Duration: 45 - 120 minutes

Description of iThe smart supply chaih more transparency through IoT and decentralised
network®:

Transparency and automation are playiag increasingly important role in increasing
efficiency, resilience, and sustainability in supply chains. A key to this is the integration of
supply chains through digital technologies such as cloud computing, blockchain, RFID or
sensor technology.

Within the format, an interactive demonstrator is used to show an approach for integrating
shippers, logistics service providers and shipping companies on a decentralized data platform.
The stakeholders can exchange data, view stored data and use it fdrivdatadecision

making processes with the help of data analysis and Al. The platform provides standardized
interfaces for integration into the compariesn ERP(Enterprise Resource Plann)rgystems

or TMSs (Transportation Management Systm

An interactiveweb application and a model train are used to provide a better understanding of
the interaction between the flow of goods, sensors, and the data platform.

Value of service:

1 Goals and requirements in todsgupply chains

1 Areas of application forlnformation andCommunicationTechnologies (ICT) in
logistics

Overview of application areas and functioning of digital technologies in logistics
Forms of communication in global supply chains

Requirements and objectives for the use of digital technologies

Implementation example based on a case study in the maritime supply chain

E
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Learning methods used Presentation, Demonstration, Discussion, Case study

List of references and/or learning resources

1. Bousonville, T. (2017). Logistik 4.0:Die digitale Transformation der
Wertschopfungskett@&/iesbaden: Springer Gabler.

2. Behdani, Behzad; Fan, Yun; Bloemhof, Jacqueline M. (20C®ol chain and
temperaturecontrolled transport: An overview of concepts, challenges, and
technologies.In: Riccardo Accorsi undriccardo Manzini(Hg.): Sustainable Food
Supply Chains: Elseviepp. 167183.

3. Otto, Boris; Jurjens, Jan; Schon, Jochen; Auer, Séren; Menz, Nadja; Wenzel, Sven;
Cirullies (2016):INDUSTRIAL DATA SPACE. DIGITALE SOUVERANITAT UBER
DATEN.Hg. v. Fraunhofer Geellschaft und Industrial Data Space e.V.

4. Sony Network Communications Europe BV. (Hg.) (202racking technologies for
supply chain visibility. A guide to help supply chain managers find the perfect fit.

5. Teucke, M.; Broda, E.; Freitag, M. (2022n Integ organizational Digital Platform for
Efficient Container Transportatiorn: Lecture Notes in Logisticpp. 296-300.

Overview slides:seeAnnex41.

Partner: TUHH Title: Workshops using the LEGO® SERIOUS PLAY&SP) method
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop Focused on key technologieq Status:in operation

Method work, work 4.0, new work

Stakeholder from SME/PAs side: for those who want to get to know the benefits of using methods for
company & explicitly the LEGO(R) SERIOUS PLAY(R) method.

Requirements for participation: none
est. Duration: 60 - 480 minutes

Description of AWorkshops using the LEGO®ERIOUS PLAY® method

The improvement that can be achieved through the targeted use of methods is often
underestimated, not only in SMEs. Among the numerous available methods, the LEGO®
SERIOUS PLAY®(LSP)method stands out due to its versatility andiighib yield excellent

results when used correctly. This method can be effectively applied to various topics such as
team building, promoting creative and innovative thinking, product development, and strategy
developne nt . Dependi n gsspedic fdacuseparticipantk wohk @ gither a case
study or a specific problem within their company. The duration of a workshop varies depending
on the circumstances, ranging from a brief introduction lasting 60 minutes tedaykvents.

Value of service:

1 Paticipants understand the benefits that the usage of methooisonly LSPi offer
their organisation.
1 The structure and procedure of a workshop using the LSP method are explained. The
focus is on experience, which makes the method easier to understand.
Participants go through a workshop with the LSP method.
The principles used by the LSP method are explained:

= =4
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o Rapid Prototyping
o Constructionism
o Storytelling & Metaphors
o Flow Theory

9 Itis shown when a workshop with the LSP method can and cannot be used.
Learning methods used presentation, discussion and practical exercise.
List of references and/or learning resources
LEGO® (2010):Opensource: Introduction to LEGO® SERIOUS PLA¥®

Overview slides seeAnnex42.

Partner:  TUHH Title: ~ From linear to circulai Sustainable transformation of busine
models

Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: Workshop or| Focused on key technologieq Status:completed

presentation Circular Economybusiness model

Stakeholder from SME/PAs side: for those with a need for improving their business model and transfor
it to a circular one

Requirements for participation: none

est. Duration: 90 - 240 minutes

Description of iFrom linear to circulari Sustainable transformation of business mautels

In the face of growing regulatory requirements, changing societal expectations and material
shortages, SMEs increasingly feel pressure to transform their business model in a sustainable
way. Manufacturers in particular need to start integrating the pl&sagb the circular economy

and thus change or even rethink their business model. This interactive format offers insights on
what theCircular Economys, which circular business models exist and might be suitable and
possible staimg points for transforing SMEsGbusiness model into a more sustainable circular
model. Moreover, it will provide the opportunity to exchange ideas with other companies that
also want to take the path to a circular business model.

Value of service:

1 Introduction to the Circular Economy and circular strategies

1 Analysis of current position of SMEs business models in the circular context

1 Analysis of suitablecooperatiorand partnerships that SMEs need when transforming
their business model

1 Discussion of arising opportunities and d¢bages

1 Determination of further steps to take to develop a circular business model.

Learning methods usedpresentation, discussion and practical exercise using a micro board.

YUhttps://www.lego.com/cdn/cs/set/assets/blt8ec1d6ff766ddfd4/LEGO_SERIOUS PLAY_ OpenSource_14mb.pd
f retrieved in Oktober 2023
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List of references and/or learning resources

1. Achterberg, E.; Hinfelaar, JBocken, N. (2018 Master circular business with the
value hill*®

2. Ellen MacArthur Foundation (2015)owards a Circular Economy: Business Rationale
for an Accelerated Transitiol?

3. Europaische Kommission (202%)kodesign fiir nachhaltige Produkte

4. Fennemann, \YHohaus, C Kopka, J-P. (2018)Circular Economy Logistics: Fir eine
Kreislaufwirtschaft 4.08

5. Lichtenthéler, S.; Neligan, A.How Circular Are Businesses in Germany?.
Intereconomics, Vol. 58, No. 2, pp.-88 (2023).

Overview slides see Annex3.

Partner: TUHH Title: Creating sustainable products with design thinking
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop Focused on key technologieq Status:in operation

Method work, design thinking
Circular Economy

Stakeholder from SME/PAs side: for those who would like to learn more about how to use the cre
method of design thinking to improve product sustainability and circularity

Requirements for participation: none

est. Duration: 90 - 240 minutes

Descriptionofi Cr eat i ng sustainable products with de

Design thinking is one of the bestown agile methods for developing creative solutions and
breaking out of existig thought patterns. This method is used in companies to develop and
optimize products, services, business models and processes with a high level of innovation. In
this workshop, SMEs learn about various design thinking methods and Circular Economy
strateges in a compact and practical way. They will apply these directly to make an exemplary
product (more) sustainabléonsidering the growing environmental pollution, climate change,
and resource scarcity, it is imperative that we prioritize sustainability in product design. The
transition from the current linear economy to a circular economy plays a crucial role in this
process. This workshop enables the participants to apply thely mequired knowledge of
design thinking and circular economy principles in their company.

Value of service:

1 Introduction to the Circular Economy and circular strategies

15 hitps://assets.websifies.com/5d26d80e8836af2d12ed1269/5dea74fe88e8a5c63e2c7121 fivfdtme
paper20160923.pdfretrieved 0r02.11.2023.

16 https://www.ellenmacarthurfoundation.org/towasggsirculareconomybusinesgationalefor-an-accelerated
transition retrieved 0r02.11.2023.

17 https://commission.europa.eu/eneinate-changeenvironment/standardsols-andlabels/products
labellingrulesandrequirements/sustainabpgoducts/ecodesigaustainablegoroducts deretrieved on
02.11.2023.

18 https://www.innovationslabelogistik.de/wpcontent/uploads/2017/10/07_Whitepaper CE_WEB.pdf
retrieved or27.10.2023
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1 Introduction to design thinking principles
1 Handson practice: applying Desigrhinking Methods to a Sample Product

Learning methods used presentation, discussion and practical exercise, design thinking

List of references and/or learning resources

1. Ellen MacArthur Foundation (2015)Jowards a Circular Economy: Business Rationale
for an Accelerated Transition.

2. Europaische Kommission (2024): Okodes\garordnung.

3. Lewrick, M.; Link, P.; Leifer, L. (2019)Das Design Thinking Toolbook: Die besten
Werkzeuge & Methoden.

4. HassePlattnerinstitut (2024):What is Design Thinking?

Overview slides: see Annex44.

Partner: TUHH Title: ldentifying and addressing challenges in sustainability reportin

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: Workshop Focused on key technologieq Status:in operation
sustainability reporting, regulation

Stakeholder from SME/PAs sidefor those who are directly or indirectly affected by sustainability repo
obligations

Requirements for participation: none
Est. Duration: 1207 180 minutes

Descriptonof fAl denti fying and addressing chall eng

The Corporate Sustainability Reporting Directive (CSRD) and similar new reporting
requirements are drawing the attention of many companies, includaibessrd mediunsized
enterprises (SMES), to the topic of sustainabilitgwever, adapting to new regulations can be
particularly challenging for SMEs, as it requires additional resources and presents various
obstacles.

This workshop focuses on uncoversrgd understanding these obstacles. Participants will have
the opportunity to ask questions, learn from others, and exchange ideas. In the second step,
concrete recommendations for action will then be derived with which the companies can meet
the identifiedchallenges.

Value of service:

1 Introduction to the topic of sustainability reporting and associated regulations
1 Discussion of arising opportunities and challenges
1 Determination of further steps to counter the identified challenges

Learning methods used presentation, discussion and practical exercise using the world café
method.

List of references and/or learning resources:
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1. Afolabi, H., Ram, R., Hassainey, K., Nandy, M., Lodh, S. (2028ploration of Small
and Medium Entiti es Pra&tices and thesr ImplicaticBufera ai n a k
Greener Economyn: Journal of Applied Accounting Research, Jg. 24, Nr. 4.
EFRAG (2024)EFRAG IG 1: Materiality Assessment Implementation Guidance.
EFRAG (2024)EFRAG IG 2: Value Chain Implementation Guidance.
Deutscher NachhaltigkeitskodeXtU erzielt Einigung zur Weiterentwicklung der
Richtlinie fur die nichffinanzielle Berichterstattung
5. Lee, S:Y.(2008))Dr i vers for the participation of
green supply chain initiativetn: Suypply Chain Management: An International Journal
13 (2008) 3, pp. 1838.
6. Schmidt, M.; Nill, M.; Scholz, J. (2021)Die Bedeutung der Lieferkette fur den
Klimaful3abdruck von Unternehmdn: Chemie Ingenieur Technik 93 (2021) 11, pp.
1692 706.

hwn

Overview slides:see Annex45.

Partner:  TUHH Title:  Developing a future oriented business madeut how?
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop Focused on key technologies:| Status: postponed

Digitization

Stakeholder from SME/PAs side:  for those who want to shape their business model for atkmg
successful competitive advantage

Requirements for participation: none

est. Duration: 2 x 5 hours (Modular structure and customizable)

Description of fiDeveloping a future oriented business madeut howd:

In the age of societal changes (e.g., health, sustainability), ever new technologies (e.g., Al,
guantum computing) and new marlegttrants, competition is getting faster and tougher. The
behavior and needs of customers have also changed in recent years as a result of new
technologies and new providers on the market. The common denominator in these topics is the
business model becaudieis is where corporate strategy and business processes meet. By
combining technologies in old or new application fields, industry logics can be broken, and new
business model innovations can be developed.

Value of service:

1 Introduction to business models

1 Analysis of the current business model (Business Model Canvas)

1 Developing a picture of the futurewWhat will influence me, my customers, and my
business in the future?

Introduction of digital technologies in SMEs (Technology Evaluation Canvas)
Developvalue proposition (Value Proposition Canvas)

Exploitation portfolio and exploration portfolio (Portfolio map)

Innovate business model (Business Model Navigator).

E

Learning methods used presentation, discussion and practical exercise.

List of references
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1. Gassmann, O.; Frankenberger, K. & Csik, M. (20G8schaftsmodelle entwickeln: 55
innovative Konzepte mit dem St. Galler Business Model Navigatéwfl., Minchen:
Hanser.

2. Linssen, O, Mikusz, M, Yigitbas, E, Volland, A, Engstler, M, FeBabtaie, M &
Kuhrmann, M (Hsg.) (2019): Einfihrung von digitalen Technologien in KMiU
Vorgehensmodell undechnology Evaluation Canva®eue Vorgehensmodelle in
Projekteni Fuhrung, Kulturen und Infrastrukturen im Wandgkemeinsame Tagung
der Fachgruppen Projektmanagent (WFPM), Vorgehensmodelle (\WWYM) und
Software Produktmanagement (ARtodM) im Fachgebiet Wirtschaftsinformatik der
Gesellschaft fur Informatik e.V. in Kooperation mit der Fachgruppe IT
Projektmanagement der GPM e.V.: 24. und 25. Oktober 2019 indbdrra

3. Osterwalder, A. & Pigneur, Y. (2010Business model generation: A handbook for
visionaries, game changers, and challengelisboken, NJ: Wiley.

4. Osterwalder, et al. (2014)alue proposition design: how to create products and
services customers waitoboken, NJ: Wiley.

5. Ruger et al. (2018): Geschaftsmodelhnovationen richtig umsetzen. Vom
Technologiemarkt zum Markterfol§tuttgart: Fraunhofer Institut flr Arbeitswirtschaft
und Organisation.

6. Schallmo, D. & Lohse, J. (202Migitalstrategien erfolgreeh entwickeln. Grundlagen,
Ansatze und Vorgehensweigéesbaden: Springer Gabler.

Overview slides:seeAnnex46 andAnnex 47 (EnglishGerman).

Partner:  TUHH Title:  Digital technologies to enhance scope 3 carbon accounting
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop Focused on key technologieq Status:completed

Digitization, Blockchain Cloud

Stakeholder from SME/PAs side:for those with a need for digital technologiesstgpport scope 3 carbg
accounting

Requirements for participation: none
est. Duration: 90 - 240 minutes

Description of fiDigital technologies to enhance scope 3 carbon accounting?

Complex and sometimes naransparent supply chain structures makdifficult to fully

capture emissions. To date, the lack of resources and expertise in particular have prevented
companies from establishing such climate issues strategically and operationally. By using
digital technologies for scope 3 carbon accountingymanies and their value creation partners
have completely new possibilities to present and evaluate emission shares in a holistic way. In
this format, the topic of emissions accounting as well as possibilities for calculating the CO2
footprint will be intoduced.

Subsequently, a decision support tool for the implementation of scope 3 carbon accounting will
be presented. In the form of an interactive guide this tool aims to support SMESs in their decision
on the targetriented integration of digital techngi@s into scope 3 carbon accounting and to
provide helpful tips. Based on this, SMEs can generate new impulses for addressing challenges
concerning carbon accounting in their company.
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Value of service:

1 Introduction to the carbon footprint and iisportance for SMEs

{1 Calculation options for the carbon footprint

1 Presentation and discussion of supporting technologies for scope 3 carbon accounting
)l

Demonstration of the decision support tool and its purpose and application. How does
it work? Whichsolutions can be generated using the tool and how can it support decision
making?

Learning methods usedpresentation, discussion and practical exercise using a micro board.

List of references

1. Csutora, M.; Harangozo, G:wenty years of carbon accountiagd auditing’ a review
and outlooklIn: Society and Economy 39 (2017) 4, pp. 430.

2. GarridoHidalgo, C.; Olivares, T.; Ramirez, F. J.; Reslanchez, L.An endto-end
Internet of Things solution for Reverse Supply Chain Management in Industhy:4.0.
Computers in Industry 112 (2019), pp. 103127.

3. Huang, Y. A.; Weber, C. L.; Matthews, H. Eategorization of Scope 3 emissions for
streamlined enterprise carbon footprinting: Environmental science & technology 43
(2009) 22, pp. 85045.

4. Lee,S:Y.:Driver s for the participation of smal |
supply chain initiatives. In: Supply Chain Management: An International Journal 13
(2008) 3, pp. 188.

5. Patchelb,J.Can the implications of the &dxG Pr ot
In: Journal of Cleaner Production 185 (2018), pp.1 981

6. Royo, B.:Measuring and Allocating Scope 3 GHG EmissidnsMdller, B.; Meyer,

G. (Hrsg.): Towards UseCentric Transport in Europe 2. Enablers of Inclusive,
Seamless and Sustainable Mokili€ham 2020.

7. Rusch, M.; Schoggl, P.; Baumgartner, R. JApplication of digital technologies for
sustainable product management in a circular economy: A relne®usiness Strategy
and the Environmer{2022).

8. Schmidt, M.; Nill, M.; Scholz, J.:Die Bedeutung der Lieferkette flr den
KlimafuRabdruck von Unternehmdn: Chemie Ingenieur Techni®3 (2021) 11, pp.
1692 706.

9. Talbot, D.; Boiral, O.GHG Reporting and Impression Management: An Assessment of
Sustainability Reports from the Energy SedtorJournal of Business Ethics 147 (2018)

2, pp. 36783.

10.WBCSD: Pathfinder Framework. Guidance for the Accounting and Exchange of
Product Life Cycle Emissiort8

11.WRI; WBCSD: Corporate Value Chain (Scope 3) Accounting and Reporting
Standarc®

Overview slides:seeAnnex48 andAnnex49 (English/German).

19 URL: https://www.wbcsd.org/contentwbc/download/13299/19460@ttieved orD6.11.2022.

20 URL: https://ghgprotocol.org/sites/default/files/standards/Corperatae-ChainAccountingReporing
Standard 041613 2.pdetrieved 0r09.11.2022.
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Partner:  TUHH Title:  Machine Learning basics: how to create value with ML
Service:ST-1 Target Group: all, focus on production companies
Format: Workshop Focused on key technologieq Status:in operation

Machine Learning

Stakeholder from SME/PAs side: everyone who can use Machine Learning to improve productivity

Requirements for participation: none
Duration: about 120 to 150 minutes depending on group size

Description of iMachine Learningpasics: how to create value with ML

The workshop consists of a presentation and two practical sessions. The presentation briefly
explains the concepts of Al and ML and the differences between the two. During the first
practical session small groups wdtkough four examples that are meant to highlight the
difference between the two concepts. This session mainly serves as a warmup exercise and to
get to know (some) of the other participants.

The presentation continues with practical examples how to uga ptbduction, logistics, and
product development. At that point every participant is asked to either pick one of the examples
or come up with their own use case. After that the presentation goes into more detail and
explains more technical concepts of Ahe idea is to start from a practical use case and then
step by step increasing the resolution, effectively turning the usually method of frontal teaching
upside down. Allegorically: instead of teaching letters, then words, then sentences, this
presentabn first shows sentences as eye catchers, then teaches words, and finally the letters.
The rationale behind this being that the motivation is highest when people have in front of their
eyes why they need to understand (technical) concepts.

Finally, the pesentation summarizes all of the taught concepts and finishes with the final
practical session, in which small groups are to create their own ML/digitalization roadmap,
which will later be presented to the entire group. Participants often choose theiompany

for their ML example.

Value of service:

1 Understanding the difference between Al in general and ML in specific

9 Awareness of possibilities for ML applications in the business world

T Knowing the difference between supervised, unsupervised, and reimi@nt learning
T Understanding the basic statistical principles underlying ML

1 Low resolution ML implementation roadmap

Learning methods used presentation, practical exercises, group discussions.

Overview slides:seeAnnex50 andAnnex51 (English/German).

Partner: TUHH | Title: Digital Twins: The seloptimizing company
Service: ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop Focused on key technologieq Status:in operation

Digital Twins, Al
Stakeholder from SME/PASs side:everyone who can use Machine Learning to improve productivity

Requirements for participation: none

Duration: 60 to 90 minutes
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Description o f Digital Twins: The selbptimizing company

The concept of Digital Twins isxplained and set against Digital Models and Digital Shadows.

A regional use case is presented as a hook. It is further shown that Digital Twins can take any
form from modelling an entire supply chain down to a singular component of a machine.
Finally, thepresentation goes into detailed description how to implement artificial intelligence
and thus combine Al with Digital Twins. In the practical part participants are asked to create
their own roadmap for their very own fbwered Digital Twin outlining:

- Thefield of application of their Digital Twin

- How to sensibly supplement the Twin with Al

- Which data to gather

- Which data is already available

- Which data has to be collected and how that could be done

Value of service:
Participants

- understand the differencbstween Digital Twins, Shadows, and Models

- understand that Digital Twins can be used in any scale

- know the requirements to supplement Digital Twins with Al

- know the benefit of combining Digital Twins with Al

- have created their own roadmap to set up thwin Digital Twin and combine it with
Al

Learning methods usedPresentation and practical exercise
List of references and/or learning resources

Baryannis, Dani & Anoniou (2019). Predicting Supply Chain Risks Using Machine Learning:
The Tradeoff Between Performance and Interpretability.

Miller  (2019). Predictive Maintenance  mit  einem  digitalen  Zwilling.
https://de.mathworks.com/company/newsletters/articles/predictaintenanceisinga-
digital-twin.html?s tid=srchtitle site search 7 digital%2520twin

Overview slides:see Annexs2.

Partner: TUHH Title: Navigate Uncertain Times Agile and Purposefully with OKR

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)

Format: Workshop Focused on key technologieq Status:In operation
Method work, target setting

Stakeholder from SME/PAs side:For those who want to learn how to clearly define goals and me
progress to achieve them.

Requirements for participation: none
Duration: 120-240 minutes

Descriptionofi Navi gat e Uncertain Tiwndgdh AOKIRIbey and
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OKR, or "Objectives and Key Results," is a geatting method that enables organizations and
teams to define clear and ambitious goals and measure their progress. The method consists of
overarching goals (Objectives) and specific, quantifiadtégs (Key Results) that together
demonstrate how well the goals are being achieved. OKR promotes clarity, transparency, and
motivation by aligning work with shared goals and allowing for flexible adaptation to changes.

It is widely used in many companigsgrticularly in agile and transparent organizations.

Value of service:

1 Understand what OKRs are and why they are important.

1 Learn how to formulate effective OKRs.

1 Gain insights into successfully integrating OKRs into a company.

1 Apply knowledge through aase study analysis for practical application.

Learning methods usedpresentation, discussion, practical exercises

Overview slides:seeAnnex53.

Partner: TUHH Title: Ready to Thrive Through CrisisEquipped with Expertise for th
Future!
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Presentation Focused on key technologieq Status:In operation
Digitalization, Resilience

Stakeholder from SME/PAs side:For those who want to learn hanols howto build a resilient busines
model

Requirements for participation: none

Duration: 60 minutes

Descriptionofi Ready to Thri-EquTlppedgivi Chi €Experti se

In todayds wuncertain worl d,iskbanddhallenges. €ssesar e
such as pandemics, natural disasters, or economic upheavals can arise unexpectedly and test
business models and operational capabilities
return to its normal state after siiption. For businesses, this means managing crises without
significantly impairing functionality.

This format provides insights into future business risks, presents tools and methods for
enhancing resilience, and demonstrates through practical exahmplesther companies
protect themselves against crises.

Value of service:

1 Insights into Future Business Risks
1 Tools and Methods for Enhancing Resilience
1 Case Studies of Companies Successfully Navigating Crises

Learning methods usedpresentation

Overview slides:see Annex54.
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Partner: TUHH Title: Resilient Future: Strategies for Business Continuity in a Vol
World
Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop Focused on key technologies:| Status:In operation
Digitalization, Resilience

Stakeholder from SME/PAs side:For those who want to learn hanols how to build a resilient busine
model

Requirements for participation: none
Duration: 120-180 minutes

Descriptionofi Resi | i ent Futur e: Strategies for Busi

The workshop is based on the Beer Game, a simulated management game originally developed
by the MIT Sloan School of Management. It shows how small mistakes in communication and
coadination within a supply chain can lead to large fluctuations and inefficiencies. Participants
take on roles along the supply chain (e.g. brewer, wholesaler, retailer) and try to meet the
demand for beer.

The developed board game helps to understanditiegdes of resilience in supply chains by
illustrating the importance of having transparency, effective communication and a good
understanding of the entire supply chain to minimize fluctuations and disruptions. It shows how
delays and poor decisions ame stage of the supply chain can have a major impact on other
stages and teaches how better management and coordination can build a more resilient supply
chain.

Value of service:

1 Understanding Resilience Principles: Improve transparency and communication
1 Practical Application: Apply principles to rewalorld problems
1 Enhancing Problersolving Skills: Learn effective crisis management

Learning methods usedDiscussion, Game

Overview slides:to be developed.

Partner: TUHH Title: Artificial Intelligence in Production

Service:ST-5 | Target Group: Companies with more than 10 employees, specifically producing comp

Format: Tech Demonstration | Focused on key technologieg\l | Status: (planned /in preparation)
Stakeholder from SME/PAs side:
Requirements for participation: none

Duration: 30 minutes

Description of fArtificial Intelligence in Productioa:

The presentation reviews the three common types of Machine Leainf@gpervised,
Unsupervised and Reinforcement Learnihgand then explains how Meta Heuristics,
exemplified by a Genetic Algorithm, work in contrast. The presentation shows multiple use
caes to employ Meta Heuristics, one of them being the demonstrator utilising a bin packing
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algorithm. Finally, the two approaches, traditional ML and Meta Heuristics, are compared
against each other to exemplify under which conditions which is to prefer.

Value of service:
The two main objectives are:

- Conveying the underlying principle of meta heuristics, so that participants understand
that the bin packing algorithm is equally suited to solve e.g. a shift planning task
- Conveying when classical Machine Leagnend when Meta Heuristics should be used

Learning methods used presentatiomnd demonstration
List of references and/or learning resources
Russell, S. J., & Norvig, P. (201@rtificial intelligence: a modern approaciPearson.

Overview slides:seeAnnex55.

Partner: HWK Title: Current topics in digital transformatiqinfo event)

Service:ST-1 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry

Format: il nef ent 0 (| Focused on keytechnologies:Al, | Status:in operation
presence) Digitisation, Cybersecurity

Stakeholder from SME/PAs side: for those with a need for improving their skills in current topics of dig
transformation

Requirements for participation: none
est. Duration: 60- 120 minutes

Description of fiCurrent topics in digital transformatioh Info evenb:

Information events are specifically designed to provide small and medined enterprises

with a lowbarrier entry to digitalization topics. The scope of topics covered in these events is
wide-ranging and dynamic, reflecting the evolving nature of digital techredognd their
application in business processé&hbe info events are designed to keep businesses informed
about the latest developments in digitalization, offering practical solutions to implement these
technologies in their operations. This service noy dxdlps SMEs keep pace with the digital

era but also provides the necessary tools and knowledge to excel in it.

Value of service:

The HWK information events service aims to offer quick and efficient overviews of relevant
digitalization topics in an engagiimanner. Not only do these events provide valuable insights,
but they also create an open platform for SMEs to discuss and exchange ideas, fostering a
collaborative environment to drive digital transformation. Examples of the areas covered
include

1 Paperkss office transformation

1 Implementation of ERFEnNterprise Resource Plannin@RM (Customer Relationship
Managementand DMS(Document Management Systegsoftware

1 Agile project management
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1 Automation of office tasks such as automated billing, didgtiatication including 3D
printing, and Al usage in office tasks

By attending these events, companies can enhance their digital competency, improve
operational efficiency, and gain a competitd.i

Overview slides:see Anng 56.

Partner: HWK Title: Current topics in digital transformatiqBxperiencesxchangé
Service:ST-1 Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry
Format: fi Ex p e r| Focused on keytechnologies:Al, | Status:in operation
Exchangeo (i n [ Digitisation, Cybersecurity

Stakeholder from SME/PAs side: for those with a need for improving their skills in current topics of dig
transformation

Requirements for participation: none

est. Duration: 1 - 3 hours

Description of iCurrent topics in digital transformatioh Experienceexchange:

Experience Exchange creates a valuable forum for small and msdiachenterprises (SMES)

and craftspeople to share insights, ideas, and best practices digitization topics. The
service is designed to facilitate the sharing of knowledge and experiences in the context of
digital transformation. It presents a unique opportunity for businesses to discuss common
interests, challenges, and potential projectdentetworking with like-minded peers in their
sector.

Value of service

The Experience Exchange Service covers a wide variety of digitalization topics, allowing
participants to delve into specific areas of interest or explore new digital trends. The format
typically involves inperson meetings with around 20 attendees, priméargeting crafts
businesses, often represented by their managing directors. During-3hkodr event,
participants are engaged through a variety of interactive formats. They may be challenged with
provocative ideas, prompted to take a stance on vasidus t e ment s, or partic
Caf ®0 setting where different tabl es host d
designed to provoke thought, foster debate, and ensure active participation. Whether the
discussion revolves around the implentation of Al in office tasks, the transformation towards

a paperless office, or the integration of digital fabrication techniques such as 3D printing, this
platform provides a vibrant space for collaborative learning and idea generation. Moreover,
thee events enable participants to learn more about the range of services and resources
available as part of the EDIH project. By facilitating direct exchanggsn the community of

SMEs and craftspeople, this service fosters a community of digital leameérsinovators.
Ultimately, the goal of the Experience Exchange Service is to support businesses in their digital
journey by providing a platform where they can gain insights, share experiences, and
collectively contribute to the evolving narrative of ity transformation in the SME and craft

sectors.
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Learning methods used Discussion
Source: MittelstandDigital Zentrum (MDZ) Hamburgf.

Materials: Example Service Experience Exchange with the topic time recording sofeeare (
Annex56).

Partner:  HWK Title: Digitalization Consultation

Service:ST-1 Target Group: Small and mediursized ekerprises (SME), Craftpeople

Format: Consultation/Coachind Focused on key technologiesiroad | Status:in operation
spectrum of topics

Stakeholder from SME/PAsside: manages

Requirements for participation: none

Duration: 4 - 18 hours

Description of fiDigitalization Consultation:

The Hamburg Chamber of Skilled Crafts (HWK) offers tailored digitalization consultations.
These consultations aim to help crdiftisinesses optimize and streamline their digital
transformationThe digitalization consultations cover a broad spectrum of topics, including
enhancing the digital basic skills of employees, the introduction of a paperless office, digital
time recording,mproved file management, IT security, data protection, resource management
through ERP systems, CRM systems, file management DMS systmissubstitutive
scanning. Furthermore, the use of Al products in administration and digital and additive
manufacturig, including 3D printing, CAXComputer Aided Designand 3D scanning, are
considered.

The consultations are tailored to the individual needs t he busi nebefpeos and
self-helpd approach, adapting flexibly to the diverse range of busineselsiand sizes within

the SME spectrum. After an initial discussion with the SME to understand their vision and
challenges, a comprehensive mind map of the business structure is created, which visually
organizes the main processes and outlines the psgepe. This step is crucial as it provides

a clear blueprint of the businés®perations and identifies key areas for digital enhancement.

Given that many SMEs may not be accustomed to prbpsd communicatiom,structured

project plan based on the waterfall modelusually recommendefibr collaboration. This
traditional project management approach offers a linear, straightforward progression that can
be easier for SMEs to follow, ensuring clarity and prediatsibii project milestones.

Once the initial interview is conducted and the project plan is laid out, a thorough research
phaseis undertakerto identify solutions that are setige to the size of the SME. Isi
acknowledged that a smaller company, fotanse with fewer than 20 employees, will have
different resources and capacities compared to larger ones. Their processes tend to be more
organic and potentially less efficient, thus any proposed software or digitalization measures
need to be carefully darated to enhance efficiency without overwhelming the existing
business infrastructureln this way, our digitalization consultations ensure that the

21 https://www.kompetenzzentrutmmburg.digitalretrieved November 2023
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recommended strategies are not only technically sound but also realistically implementable,
respecting tb unique operational rhythms and cultural dynamics of each SME.

Over time, after offering a comprehensive range of digitalization topics, trends been
observedn the areas most frequently sought after by SMEey topics that have emerged as
in-demandinclude ERP software selection and implementation, digital time recording
solutions, additive manufacturing, and IT secutlityresponse to this demand, a collection of
guides andinstructional materials focusing on these primary fields was initiated and
continuously refinedAmong them, ERP software selection has taken precedence due to its
critical role in optimizing business operatiohscollaboration with a local partner, a thieart
workshop was developed specifically on the topic of ERP systehish has since become a
model for our other consulting services.

Understanding the constraints of SMEs, where dften not feasible for staff to be absent for
extended workshop durations, this workshop has been designed to integrate seamlessly into
dailly business activities. The structured plan of the workshop entails:

Example: ERP Software Consultation

1. ModelingBusiness Processes: Identifying and mapping out core business operations.
2. ldentifying Pain Points: Analyzing the processes to pinpoint aredsctiuld benefit
from digital optimization.
3. Software Exploration: Generating a longlist 6B 5otential ERP software suppliers
based on the businessodéds specific needs.
4. Detailed Research: Evaluating each software optiatepth to develop a shortlist of 2
4 candidates.
5. Live Demonstrations: Arranging for demonstrations from the shortlisted suppliers to

of fer i nsight si iveactihenasloifttywaaed compat.

requirements.

6. Decision Making: Selecting the most suitable ERP packagesiphing up its features
against its cost.

7. Implementation Assistance: Facilitating the implementation process with the support of
the chosen software supplier.

At the implementation phase, advice is often also provided on applying for external funding,
which may be available through local funding programmes for digitalization in order to
alleviatethe financial burden for th8ME. This comprehensive workshop strugilandthe
consultationprocess ensure that the digital transformation is not only strategic but also
economically viable for the SMEs.

Example: IT Security Consultation:

In the digital era, IT security is a critical aspect that underpins the integritsehaldility of
business operations. As cyber threats evolvs, ¢rucial for SMEs to strengthen their digital
resilience.An IT Security Consultation is designed to build robwtfensesagainst such
vulnerabilities through a comprehensive, sbgpstepapproach:

1. Risk Assessment: Conducting aoth o u g h anal ysi s cureeht ITt he
infrastructure to identify vulnerabilities.

2. Security Policy Development: Collaborating to develop or refine the cortpdhy
security policies, ensuring they are contfesive and upo-date.

3. Solution Exploration: Creating an extensive list of IT security solutions tailored to the
size and nature of the business.
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4. Focused Research: Narrowing down the options to a curated selection of tools and
servies that align with thb u s | s1spesifsc Security needs.

5. Vendor Demonstrations: Arranging sessions with vendors to showcase how their
solutions can safeguard the businessodéos as

6. Strategic Selection: Assisting in choosing the most appropriate security measures
considering bth functionality and costfficiency.

7. Implementation Roadmap: Outlining a clear and structured plan for the integration of
the selected IT security measures.

8. Training and Awareness: Offering workshops to increase employee awareness about
security best pices and the importance of compliance.

Example: Additive Manufacturing Consultation:

Additive manufacturing stands at the forefront of industrial innovation, offering unparalleled
flexibility in design and productionThe consultation services this field are aimed at
harnessing the potenti al of 3D printing ant
manufacturing processes, from concept to creation:

1. Technol ogy Assessment: Evaluating the SM
determine the appability of additive technologies.

2. Design and Prototyping: Assisting in understanding the design constraints and
possibilities of additive manufacturing, including material selection and product
prototyping.

3. Equipment and Supplier Evaluation: Compilingetailed list of appropriate additive
manufacturing equipment and suppliers.

4. CostBenefit Analysis: Analyzing the potenti&dOl (Return oninvestment and the
long-term benefits of adopting additive manufacturing technologies.

5. Practical Demonstrationg=acilitating demonstrations with technology providers to
illustrate the capabilities of additive manufacturing in a-veailld setting.

6. Strategic Planning: Developing a tailored strategy for integrating additive
manufacturing into .the SMEOGs production |

7. Funding and Incentives Guidance: Providing information on potential financial support
options, such as government incentives for adopting new manufacturing technologies.

8. Ongoing Support and Training: Offering continuous support and training opportunities
to ensure the SME can fully exploit the advantages of additive manufacturing.

Example: Digital Time Recording Software Consultation:

Digital time recording is an essential tool for enhancing the efficiency of SME operations,
providing accurate insights tm employee productivity and business time allocatibne
consultations ainto implement intuitive and efficient time management systems, which are
vital for contemporary workforce management:

1. Wor kfl ow Anal ysi s: Mappi ng oduhe dyndames o6 ME 6 s
time tracking requirements.

2. System Requirement Specification: Identifying key features needed in a time recording
system based on the SMEOGs operational nee

3. Software Options Collation: Gathering a comprehensive list of digital timediago
software that fits the identified criteria.

4. In-Depth Software Evaluation: Diving deeper into the functionalities of each system to
ensure a good fit for the SME.
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5. Interactive Software Demos: Organizing interactive demos to provide a-bands
experiene with the shortlisted time recording solutions.
6. Decision Assistance: Helping the SME choose the most efficient andrieselly

system.
7. Setup and Customization: Aiding in the setup and customization of the chosen software
to align with ptotessesSMEG6sSs busi ness

8. Training Sessions: Conducting training sessions for employees to familiarize them with
the new time recording system and ensuring a smooth transition.

9. Each sectoespecific consultation is meticulously structured to enable SMESs to integrate
newtechnologies effectively, ensuring they are wmkitioned to meet the challenges
of the digital landscape.

Value of service:

This service helps to strengthen the digital competencies of craft businesses and enables them
to effectively master the challeagiand opportunities of digitalization.

Learning methods used Lecture, Discussion, Demonstration

Materials: Example Slide showing the consultation procgssnex 57), Infographic ERP
Software selectiofAnnex 58), List process inventory for initiahterview with SME(Annex
59).

Partner:  ARIC Title: ARIC Insights
Service:ST-3 Target Group: all (Startups, Craft, Public Administration, Logistics, Indupstry
Format: Workshop | Focused on key technologieg\l Status: in operation

Stakeholder from SME/PAs side: those with a need for improving their skills in current topics of Al
Requirements for participation: none

est. Duration: 120- 240 mirutes

Description of AARIC Insights:

In thisformat gpartner with deesightholds a workshom currentAl topicsand technologies

and their applicationg-or conducting seminars on a specific topic, specialists and researchers
in the relevant field are invited. The duration of each seminar is determined individua8y by it
speaker based on thelume, content and complexidf the material being presented

Value of service

Insights are provided for a variety @flevant questions, e.g.:

1 Ethics and AlBias Atrtificial intelligence has no prejudices, feelings or emotions and
yet we hear again and again about Al systems that discriminate against or euven favo
groups of people. It seems that Al acts in a discriminatory and racist way, but where
does this com&om and how can it be changed? In this workshop, we will show you
why Al is never completely unbiased, when acatled bias is desired and when it is
nat. The workshop will highlightvhat can and must be done in Al projects to counteract
unwanted biaand what else we need to consider to train as ethically as possible.
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f Chat@T?% Hardly any Al development in recent years has made as many waves as
ChatGPT, the textbot developed by Opetifiat is supposed to solvestty much any
task: whether it schob essays, technical lectures or the development of executable
computer programs. The product promise, like any disruptive technology, borders on
magic: A requestis simply typedinto the chat window and ChatGPT spits out the
solution. Within the first 5 dgs of its release in November 22022,over 1 million
people worldwide signed up to rub shoulders with the magic lamp of knowledge for
once and (another concomitant of mass success) caused the OpenAl servers to overload.
Is this more than an ingenious rketing coup? Is the super chatbot that is supposed to
open up the land of knowledge for us the expected breakthrough of ato-eseyAl
for the masses? And: Does OpenAl threaten the guoasopoly of global knowledge
organization that Google has built opger the past decade$hese are the questions
that are addressead the ARIC workshop: Is ChatGPT the ultimate disruption for
Atrtificial Intelligence?

1 Whois liable for Al errors? Even an Al can make mistakes. Under which circumstances
the provider isliable has been controversial so far. The EU Commission has now
presented a draft Al liability directive that should provide clarity. Experts explain the
new set of rules and the consequences for companies.

1 Framework conditions for Al projects: What exeees need to know. What are the
expectations and what is the understanding? Which tasks can be solved with Al and
which are better left unsolvedVhat are thesvolutionallysteps, efforts and teams for
Al Project? What are the principleand importancef eachcomponenbf Al project
PoC (Proof of Concepf)MVP (Minimal Valuable Producf)Data, IT landscape, ROI
(Return of InvestmentyMake or buystrategi¢etc?

1 The tension between Al and Cybersecuritythe field of cybersecurity, botlitackers
and d e f e nd e r stificialt intélligencd tofi achieve their opposing goals.
Additionally, Al systems themselves are vulnerable and need protedtiuat. are the
points of the intersection between Al and cyberseculft is the current state of
researh and development in this area?

Learning methods usedlecture, discussion, demonstration, case studies

Slides and other materials each seminar utilizes slides, demonstrators, and othereprop
materials provided by the seminar speaker

22 https://openai.com/blog/chatgpetrieved in May 2023
23 https://openai.conretrieved in May 2023
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Partner:  ARIC Title: LLMs in logisticsi opportunities and risks of Bard, ChatGPT &
Service:ST-3 Target Group: all (Startups, Craft, Public Administration, Logistics, Industry)
Format: Masterclass | Focused on key technologiesl Status: in operation

Stakeholder from SME/PAs side: those with a need for improving their skills in current topics of Al

Requirements for participation: none

est. Duration: 30 minutes

Description of ALLMSs in logisticsi opportunities and risks of Bard, ChatGPT &&o

This masterclass is designed to give an insight into why, where and how one can get started
with Al in the company It consists ofour thematic parts

1 Al & LLMs T how does it actually workANhat are the foundational principles from
computer science andasistics that form the basis of Al technology? How do these
principles contribute to the development and functionality of Al systems? How does
ChatGPT work?)

1 Where does Al make sense? (Al application domains: generation, recognition,
prediction, optimizabn; use cases)

1 Risks & recommendationgPossible riskandissues when using Al check box for
legal aspects of the implementation of ;¢ o mme n d a\Why,avhese amdrhowii
to start with Alin the companyo)

1 Discussion (The potential risks that companies must take into account when
implementing Al and the best practices for responsibly integrating Al into their daily
operations)

Value of service This service helpt

1 unlock the transformative powef LLMs in logistics industry

1 explore the vast opportunities and potential risks associated with advanced technologies
like Bard, ChatGPT, and others

1 understand how these cuttiedge tools can relutionize logistics operations

1 gain insights into practical applicahs and navigate potential challenges.

Learning methods usedlecture case studies

Overview slides:seeAnnex60.

Partner:  ARIC Title: Workshop for Startup Support Prograntdow to identify Al in
Startups?

Service: ST-3 | Target Group: Startups

Format: workshop | Focused on key technologie®l Status:in operation

Stakeholder from SME/PAs sidethose with a need for improving their skills in current topics of Al

Requirements for participation: none

Duration: 90 mirutes

DIGITAL -20213-EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosystepage64



Course Content & MethodologyD4.3 ver.1.9
Overall Skills & Training Services Curriculum 28.11.24

Description of iWorkshogor Startup Support Programs: How to identify Al in Startups?

This session supports institutions that are eitioeeleratorsincubators or financing partners

for startups by providing them with both techniaalwell agpractical contentWhile more and

more companies claim to have Al as a part of their business model, this is very often only used
to please investord.he session will first givehe target group (which usually have a good
business background, but no technical experienbapdson overview ofAl, followed by top

5 questions to ask companies to discover how far Al is being used byTthemorkshop is
designed for a basic level of knowledge Al technology

Value of service
This service helpto:

1 get known und understanide basic terms of Al technology

1 explorevariety of the Al types, tasks and learning methods

1 get an overview ofeichnical possibilitieandethical limitationsof Al implementation
1 understandhow much useful Al is inraownstartup

Learning methods usedlecture, demonstration, refgaying.

Overview slides see AnneX61.

Partner: ARIC Title: Introduction to Generative Al

Service:ST-1 | Target Group: all (Startups, Craft, Public Administration, Logistics, Industry)

Format: webinar | Focused on keytechnologies: Al | Status:in operation

Stakeholder from SME/PAs sideithose with a need for improving their skills in current topics of Al

Requirements for participation: none
Duration: 60-70 min

Description o f Intré@duction to generative Al :

Sincethe introduction of language models such as ChatGPT, image generators suckEas Dall
and Midjourney, and Sora, the new video generation tool from OpenAl, Generative Al has been
all the rage. This format is designed to convey an understanding of theflradions and
potential of Generative Al technology and does not require any prior knowledge from the
participants. It consists of four thematic parts:

1 What is Generative Al?

1 How does Generative Al work?

1 How are good prompts written?

1 What Generative Alools are available?

Value of service:This format helps to

1 unlock the basic principles of Generative Al;

1 understand how Generative Al differs from previous Al applications;
1 getinsights into methodology and functionality of Generative Al,

1 explore which tols and applications of Generative Al already exist.
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Learning methods usedlecture, discussion.
List of references and learning resources

1) About Generative and Discriminative models | by Jordi Esteve Sorribas | Médium
2) Tokenizef®.

3) Marco Ramponi, HovChatGPT actually works .

4) Best LLM 20247 .

Overview slides seeAnnex 62.

Partner: ARIC | Title: Responsible Al
Service: ST-2 | Target Group: all (Startups, Craft, Public, Administration, Logistics, Industry)
Format: Workshop | Focused on key technologies:Al | Status:in operation/in developmer

Stakeholder from SME/PAs side:developersdata scientistananagers, executives, leaders
Requirements for participation: none
Duration: up to 3 hours

Description:

This comprehensive workshop providesemsential understanding of the ethical principles,
regulatory frameworks and technical implementations that underpin responsible Al. It aims to
equip audiences with insights to navigate the complex landscape of Responsible Al regulations
and governance &fttively.

As Al technologies are developing very rapidiyd the global context is constantly changing,
the workshop's content is continuously updated und supplemented to address the latest
challenges and advancements.

The workshop generally consists ofgl parts:

1) Theoretical part, which includes a lecture and discussion. Participants will explore the
theoretical principles of responsible Al, including concepts such as fairness,
transparency, explainability, robustness and governance, as well as thaspasits of
Al regulations.

2) Handson part, in which the participants have a possibility to experience practical
examples of the Al technology usage. This part of the workshop take place in the ARIC
Al-Showroom lab, which accommodates multifaceted cotlactof Al-powered
exhibits and demonstrators.

3) Selfstudy part. Materials suggested for sslidy include freely available books,
articles, podcast and video lecture by modern authors (see List of references and
learning resources). These enable particpaatcontinue learning after the -site
workshop independently.

24 nttps://medium.com/@jordi299/abegenerativeanddiscriminativemodelsd89%68b67ad32 retrieved in
November 2024.

25 https://platform.openai.com/tokenizeetrieved in November 2024.
26 https://www.assemblyai.com/blog/heshatgptactuallyworks/, retrieved in November 2024.

27 https://www.Inkedin.com/pulse/besdim-2024top-modelsspeedaccuracyprice-genaiworks-
qe49f/?trackingld=YGoOFDs98ulTSglsz2yygA%3D%3Btrieved in November 2024.
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Value of service:The participants of the training will

1 gain a deep understanding of the ethical and societal impacts of Al;

1 be equipped with the knowledge to navigate and comply with Allaégns;
1 enhance their ability to identify and mitigate biases in Al systems.

This workshop will be of value to developers, data scientists, managers, executives, leaders and anyone involved
in the development or deployment of Al technologies who wangsisare their work aligns with responsible Al
practices in the time when Al Act has been deployed in EU.

Learning methods usediecture, discussion, demonstrators.
List of references and learning resources

1) Regulation (EU) 2024/1689 of the Europdzarliament and of the Council of 13 June
20245,

2) Al Act®,

3) Voeneky S, Kellmeyer P, Mueller O, Burgard W, ellse Cambridge Handbook of
Responsible Artificial Intelligence: Interdisciplinary Perspective€ambridge
University Press; 202%

4) Miuller, Vincent C., "Ethics of Atrtificial Intelligence and RoboticsThe Stanford
Encyclopedia of Philosoph2023), Edward N. Zalta & Uri Nodelmdeds.)3!

5) FriedrichJoachim MehmeEuropean Al law explainetf

6) Alois Krtil, Hamburg potentially a safe Al hiib

7) Forbes KOpening the path to ethics in artificial intelligence. Al and Ethz€1.

8) Hickok M. Lessons learned from Al ethics principles for future actions. Al and Ethics.
2021;1(1):417.

9) Eitel-Porter R. Beyond the promise: implementing ethical Al. Al and Ethics.
2021;1(1):7380.

10)Strobel M, Shokri R. Data Privacy and Trustworthy Machine Learning. IEEE Security
& Privacy. 2022; 20(5):49.34

11)Morley, Jessica and Elhalal, Anat and Garcia, Francesca and Kinsey, Libby and
Mokander, Jakob and Floridi, Luciandzthics as a service: a pragmatic
operationalisation of Al Ethic€021)3°

28 https://eutlex.europa.eu/legatontent/EN/TXT/?2uri=CELEX%3A32024R168&etrieved in November 2024.
29 https://digitalstrategy.ec.europa.eu/en/policies/requlafoayneworkai, retrieved in November 2024.

30 https://www.cambridge.org/core/books/cambridgmdbookof-responsibleartificial-
intelligence/EF02D78934D18B9A22A57A46FF8FFARELtrieved in November 2024,

31 https://plato.stanford.edu/entries/ethais retrieved in November 2024.

32 https://hamburdbusiness.com/en/news/europesiaw-explained retrieved in November 2024.

33 https://hamburdbusiness.com/en/news/hambumsentiatasa-safeki-hub, retrieved in November 2024.
34 https://ieeexplore.ieee.org/document/9802763tieved in November 2024.

35 http://dx.doi.org/10.2139/ssrn.3784236trieved in November 2024.
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12)Floridi L, Cowls J, Beltrametti M, Chatila R, Chazerand P, Dignum V, et al.
Al4Peopl@ an ethical framework for a good Al society: opportunities, risks,
principles, and recommendatiaridinds aml Machines. 2018;28(4):68807 36

13)Shneiderman BBridging the Gap Between Ethics and Practice: Guidelines for
Reliable, Safe, and Trustworthy Hum@entered Al System&CM Trans Interact
Intell Syst. 2020;10(43’

14) Besa BautaResponsible Al Governance: ktal Considerations, Bias Mitigation,
and Explainability in Al Systemsideolecture’®

15)The European Perspective on Al Governameelicast®

Overview slides:seeAnnex 63.

2.4 General certificate of participation

Upon completion of th&aining, participants can receiveCertificate ofAttendancessued ly
EDIH AcademyCertificate ofattendancéncludes the following elements:

Title of the course

Full name of pdrcipant attending the course

A clear statement confirming the particip@#ttencince at the specified training
Name and logo of the ingition providing the training

Signature of an authorized representatif/éhe organizing institution
EDIH-Hamburg logo

The date of issue of the certificate

A —Aa-_a-a_-a_-9_-°

An example of a certificate of atance issued bgDIH Academys given inAnnex1.

2.5 Continuous Improvement Process

To ensurehecontent and delivery method$§the Skills & Training formatslevelopedemain
relevant and effectivaniterative feedback loowill be undertakenTailoring training formats
to the identifiedoreferences and needs of the proget@rgegroups namely the SMEs and the
private sectqr aims to enhance the overall learningpesience and encourage active
engagement.

There are several stages in the process of iterative feeltiogck

1) Developing a questionnaire for the papents

2) Conducting surveys

3) Collecting and segregatinbe responses from participants
4) Procesang and analysing the responses

36 https://www.researchgate.net/publication/329192820_ Al4People
An_Ethical Framework for a _Good Al Society Opportunities Risks Principles and Recommendations
retrieved in November 2024.

87 https://dl.acm.org/doi/abs/10.1145/34197@&4rieved in November 2024,
38 https://www.youtube.com/watch?v=DA7IdX601G#4trieved in November 2024.
39 https://www.youtube.com/watch?v=nudNBQLABQ#®trieved in November 2024.
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5) Summarising the results and outcomes
6) Survey results integration

At the present stage, @uestionnaire for the customfgedbackis developed and given in
Annex1 (German) and (English) The sirveymanagement systeBUSurve§® will be used

to access the developgdestionnaireThis will ensure that the feedback mechanism is-user
friendly and easily accessible.

Other stages of théeedback loopwill be conducted in the next year of the project
implementationThe implementation ohie survey will be carried out on the participants of the
Skills & Training formats Those attending will be asked to complete a questionnaire. The
feedbackdata collected will be analysed to extract meaningful insights to be integrated into
EDIH Academyision. This analysis will also help tonderstand which of the developaad
providedSkills & Training formats have the potential to be transformed into a certified course

40 https://ec.europa.eu/eusurvengtrieved November 2023
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3.Cer ti CoucrasteBe fEohnol ogi es

Rapid advances in technology requicenpanies to adapt quickly. Many SMEs and PSOs may
face a lack of sks and knowledge on actual key technologighin their workforce Offering

learning courses helps to address skills gaps by equipping employees with the knowledge they
need to effectigly implement innovative solutions that give organisations a competitive edge.

A certificate coursavill benefit fromthe applicatiororiented approach: problem and project
based learning helps to focus on transfer of knowledge, strengthening pracicahcel and
competencies thare needed in the real world.

After completing the course, its participants will be facilitated to impleraaohoneteach
oneand trainthe-trainermethods for company empowermdsachoneteachonemethodcan
contribute tothe reinforcement and consolidation of the learning outcomes acHfeVeain-
thetrainermethodhelps to disseminate knowledge and skills across the organisation, reduce
training costs, and increase employee engagement and reféntion

3.1 Methodology of aCertificate Course

A certificate course offered BDIH Academywill be based omlendedlearning® 44 concept
It provides a welrounded and adaptable approach to education, offering the benefits of both
traditional and online learning.

Key features oblended learning include

M Faceto-face sessiondraditional classroom sessions where students and instructors
meet facao-face for direct interaction and instruction.

1 Online learning:the use of digital resources such akaning modules, videos,
discwssion forums and other online materials to supplement and enhande-face
instruction.

1 Flexibility: blended learning offers flexibility in terms of time, place and pace of
learning. Students can access online content at their convenience, whaliestding
scheduled facéo-face sessions.

1 Individualisedlearning pathsthe combination of face-face and online components
allows for a morepersonalisedearning experience that accommodates different
learning styles and preferences.

1 Technology integrationblended learning often incorporates technology tools and
platforms to enhance the learning process.

The following structure of the training course with certification will be proposed

I.  General IntroductiofKick-off). This is the first session of the course where participants
get to know each other, the trainer and the objectives of the course. The trainer will
explain the course outline, learning objective, the expected outcomes and assessment

41 https://nmssanctuaries.blob.core.windows.net/sanctuaries
prod/media/archive/management/pdfs/Day10 H8 Eachoneteachqmetgdfed November 2023.

42 hitps://www.sessionlab.com/blog/traine-trainermodel/retrieved November 2023

43 Michael B. Horn and Heather Stak&lended: Using Disruptive Innovation to Improve SchodtsseyBass,
2014.

44 Jennifer HofmannBlended Learningin: What Works in Talent Development, ATD series, 2018.
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criteria. Students willalso have the opportunity to ask questions and share their
motivations and goals for attending the course.

II.  Essential materialThe course content will be divided into several modules, each
covering a specific topic or skill related to the course theme.rmddules will consist
of different learning materials such as videosdimgs, quizzes and assignments.

Module 1: will contain the theoretical foundations of the topic. The trainer will state the
name of the module, its aim, the key concepts and tdmatswill be used and the
learning methods that will be employed (e.g. lecture, demonstration, discussion etc.),
indicate how participan@sinderstanding of this module (e.g. test, survey, exercise, etc.)
will be assessed.

Module 2: will contain the praatal application of the topic. The trainer will use the
same format as for Module 1, but focus on activities that allow participants to apply
their knowledge and skills to rekifle situations (e.g. simulation, project, group work,
etc.). The trainer will ndicate the assessment of participamsrformance for this
module (e.g. feedback, portfolio, presentation, etc.).

lll.  PracticalExercisest Taskswith Solutions In addition to the theoretical material, the
course will also include practical exercises amsétgahat will allow participants to apply
what they have learned and demonstrate their competencies. The exercises and tasks are
designed to simulate rebfie scenarios and challenges related to the course topic.
Participants will receive feedback andwg@ns from the trainer and their peers on their
performance and progress.

IV.  Examnation& Certification At the end of the course, participants will be required to
take a final exam to assess their knowledge and skills acquired throughout the course.
The exam consists ofmnultiple-choice questions, short answer questions and case
studies. The exam is timed and proctored to ensure the validity and reliability of the
results. Participants who pass the exam with a score of 60% or higher will receive a
certificate of completion attesting to their proficiency and qualification in the course
topic. The certificate will include the course name, date, duration and instructor.

V. Feedback &Reflection After the exam, participants are asked to provide feedback on
the course design, delivery and outcomes. They are also encouraged to reflect on their
own learning experiences, achievements and challenges. The feedback and reflection
will help the trainer ath EDIH Academyo improve the quality and effectiveness of the
course and identify areas for further development and improvement.

3.2 Testing of aCertificate Course

Toequipp r o s targetgrdupswith thebesttools to thrive in a digital agene (or seval) of
availableonline courseswith certification will be tested iEDIH Academy

The EDIH Academywill offer its target groups testingcertification course in one of the most
relevant and fastegtxpandingtechnologies Al. Why Al technologie® This choice of the

topic is based on its relevance, examples of experience of rapid adapf@Emguired
knowledge to practical application, and the availability of representatives of the Al expert
community in the project partner organisations whoaatibute toassess the quality of the
proposed courseéAccess to Al training enables SMEs to remain competitive in a rapidly
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evolving business landscgpeheread”SOs i to improve efficiency, optimise processes and

gainto innovative solutionghat is inline with the goals of the project

There is a range of commercial courses for key Al technologies with generally recognised

certificates on the markeAs a possible provider of a certificate course the following sources

will be taken into consideration:

=

MinnaLearn®

Elements of At®

Kl-Campué’

HKBiS Handelskammer Hamburg Bildun§ervicé®

Initiative for AppliedArtificial Intelligencé?®

Udacity®

Fraunhofer Big Data AP*

Iversity>?

Ol oI N|o 0|~ w|N

edX>3

[EEN
©

PUNK (by WBS§*

[ERN
=

Digital Learninglnstitute®

Table2: Certificatecoursessources

By considering these different sources, we are aiming to provide aowuelied andime-

relevant certificate course that meeteths peci f i ¢ n esdatgetgraids whild e

ensuring the high quality afainingin key Al technologies.

The evaluation of the selected couaimsto analyse the actual Atraining needs of the

p r o js \rgdigmups namely the SMEs and the private sectod ato hels to understand
which other formats may be worth developargl offeringin the project at next project stage
and could be demanded by the target group of the projtiring the courses to the identified
preferences and needs of fhe o0 js ®rgdt graps aims to ensure the provision of the most

45 hitps://www.minnalearn.com/elemerd§ai-for-business/retrieved in November 232

46 hitps://www.elementsofai.convetrieved in November 2023
47 https://kicampus.org/retrieved November 2023

48 https://hkbis.de/ihkweiterbildungkuenstlicheintelligenz/ retrieved in November 2023
49 https://www.appliedai.de/loesungservices/weiterbildungetrieved in Mvember 2023

50 https://www.udacity.com/school/artificidtelligence retrieved in November 2023

51 https://www.bigdataai.fraunhofer.de/de/dasscientist/schulungssuche/kompakteinsti@gnstliche

intelligenz.htm] retrieved in November 2023

52 hitps:/liversity.org/de/courses/kunstlicmtelligenzund-maschinellegernen retrieved in November 2023

53 https://www.edx.org/certificates/professiortartificate/databricktargelanguage

models?irtickid=2L7R7K10xxyPUa3TYZ22JS20UkFQdvWIg28bWMO0&utm source=affiliate&utm_ medium

=Edukatico&utm_campaign=0nline%20Tracking%20Link_&utm_content=ONLINE_TRACKING_LINK&irg

wc=], retrieved in November 2023
54 https://www.punkbywbs.detetrieved in November 2023

55 https://www.digitallearninginstitute.com/coursefai-learningcertificate/ retrieved in November 2023
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https://www.edx.org/certificates/professional-certificate/databricks-large-language-models?irclickid=2L7R7K1QxxyPUa3TYZ22JS2OUkFQdvWlg28bWM0&utm_source=affiliate&utm_medium=Edukatico&utm_campaign=Online%20Tracking%20Link_&utm_content=ONLINE_TRACKING_LINK&irgwc=1
https://www.edx.org/certificates/professional-certificate/databricks-large-language-models?irclickid=2L7R7K1QxxyPUa3TYZ22JS2OUkFQdvWlg28bWM0&utm_source=affiliate&utm_medium=Edukatico&utm_campaign=Online%20Tracking%20Link_&utm_content=ONLINE_TRACKING_LINK&irgwc=1
https://www.edx.org/certificates/professional-certificate/databricks-large-language-models?irclickid=2L7R7K1QxxyPUa3TYZ22JS2OUkFQdvWlg28bWM0&utm_source=affiliate&utm_medium=Edukatico&utm_campaign=Online%20Tracking%20Link_&utm_content=ONLINE_TRACKING_LINK&irgwc=1
https://www.edx.org/certificates/professional-certificate/databricks-large-language-models?irclickid=2L7R7K1QxxyPUa3TYZ22JS2OUkFQdvWlg28bWM0&utm_source=affiliate&utm_medium=Edukatico&utm_campaign=Online%20Tracking%20Link_&utm_content=ONLINE_TRACKING_LINK&irgwc=1
https://www.punkbywbs.de/
https://www.digitallearninginstitute.com/course/ai-for-learning-certificate/
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relevant and updated certified courses, give a positive learning experience and, as a result,
increase confidence in the use of Al technologies, thereby giving organisations a competitive
edge.

3.3 Providing and evduating of the Certificate Course

As a pilot certificate course offered by tB®IH Academyone of the available commercial
coursesvasselected made avai |l adthrget audiencand evalupteddgithec t 6
relevancehrough a developed questiaire (Annex69 (German) an®8 (English).

Certificate courseElements of Al for Businésssee Annex 6% an online course from the
University of Helsinki supplied by Minnalearn, that introduces the basic concepts of Artificial
Intelligence in a business context and gives the opportunity to acquire practical skills in using
it. The course iglelivered on aubcontracting basis as part of the EDIH project-4&TA
license for the facilitation of 50 participants during 2024 has been purchas2oR4, four
groups (batches) of 1P4 participants were guiddxy a facilitator from ARIC

The description of theotirse as well as a learning programme are given arotheevebsité®,

It includes theoretical lectures, group discussions, practical exeenseselflearning The

study process is carried out with the help of Miro board framewbnkéx 68). An ARIC

course instructor guides each participant through the entire learning process. The duration of
the course is foudfive weeks.Upon successful completion of the course, participants receive a
certificate(Annex70).

The survey was conducted among the pasitts of the course, who were asked to complete a
guestionnaireThe developed questionnaifeas accessedby the course participanterough
survey management systeBUSurvey’, ensuring a usdriendly and easily accessible
feedback mechanisrnihe feedback data collectedisanalysed to extract meaningful insights.

The feedback highlights the positive aspects of the course, focusing on the following key points:

1. Engagement and Interaction The exchange of ideas and the attention given to
participants' questions were highly appreciated. Participants enjoyed the open and
supportive learning environment.

2. Course Leadership ARIC course instructowas praised for his calm and composed
approach to teaching complex topics, with participants noting dnigpetence and
ability to guide discussions effectively. His moderation was described as highly
engaging and knowledgeable.

3. Practical Exercises The hand®n exercises were a major highlight, helping
participants engage with the content actively. The mithebretical knowledge and
practical application, particularly the reabrld use cases, was seen as a strong point of
the course.

4. Group Dynamics. The collaborative atmosphere, including exchanges with other
professionals, was seen as valuable. The gnagwellcomposed, which contributed
to productive discussions and teamwork.

%6 https://www.minnalearn.comretrieved in November 2024
57 https://ec.europa.eu/eusurversgtrieved November 2023
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5. Course Structure The course was weditructured, with a good balance between theory
and practice. The theoretical sections were described aprephired, and participants
foundthe content relevant and useful for their daily work.

6. Learning Environment: The overall learning atmosphere created by the trainer was
appreciated, with the course being described as engaging and motivating. The balance
of interactive discussions, groupik, and expert insights from the instructor helped
foster a positive learning experience.

Overall, the feedback highlights the course's success in delivering knowledge in a practical,
engaging, and welbrganized mannef.00%of participants wuld recomnend this course to
others

The main emphasis of topicdemanded by the participaniies in Artificial Intelligence,
Digitalization, and Sustainability, reflecting a strong focus on integrating advanced digital
technologies in a way that supports sustdagbowth and innovation in the workforce.
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4.Summary

This documentprovides a final overview of theformats developedfor the pillar

Skills & Trainingin EDIH4UrbanSAVE after two years of the project runningprésents the

overall curriculum of theleveloped formats as well as concept of joint applied acadeDiy(

Academy, which includes offering of applicatiesriented certificate courses for key
technologiesaand the STformatsdevelopedT he f or mat 6 s concept s, t o}
and espeailly the value of service for the participants are highlighted.

Most of ST-formatsare already up and running, while others are still belexglogd. For
services in trial and operation as well as for the certificate coieesgbacks beingcolleced

and analysdin order togo through a continuous service improvement process. The analysis of
the real training needs of the profidiarget audience by means of the developed questionnaire
will enable the project to deliver highly relevant, targeted emghctful training initiatives that
promote the successful integratiorkefy technologies into the routine work of companies.
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Gl ossary

Notions defined in this glossary angesific for this document only.

Notion Meaning
ADCH Al, Digitisation, Cybersecurity, and HPC
Al Artificial Intelligence
AR Augmented Reality
ARIC Artificial Intelligence Center Hamburg
CAD Computer Aided Design
CEO Chief Executive Officer
ChatGPT Chat Generative P+igained Transformer
CIP Continuous ImprovemerRrocess
CNN Convolutional Neural Networks
CRM Customer Relationship Management
DBSCAN DensityBased Spatial Clustering of Applications with Noise
DigiHub Digital Hub Logistics GmbH
DMS Document Management System
EDIH European Digital Innovation Hub

EDIH4UrbanSAVE | European Digital Innovation Hub for urban interconnected supply and value Ecosy
ERP Enterprise Resource Planning

EU European Union

FLOPS Floating Point Operations Per Second
GA Grant Agreement

HAW University of Applied Science

HITeC Hamburger Informatik Technologi@enter
HPC High-Performance Computing

HWK Handwerkskammer Hamburg

ICT Information and Communication Technologies
ISTQB International Software Testing Qualifications Board
KPI Key Performance Indicator

LLM LargeLanguage Model

LSP LEGO® SERIOUS PLAY®

MDZ MittelstandDigital Zentrum

ML Machine Learning

MLP Multi Layer Peceptron Network

MVP Minimal Valuable Product

OGD Open Government Data

PA Public Authority

PeCoH Performance Conscious HPC

PKI Public KeylInfrastructure

PoC Proof of Concept

PSO Public Sector Organization

Q&A Questions & Answers
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RFID Radio Frequency Identification

ROI Return of Investment

SEO Search Engine Optimization

SME Small and Medium Enterprises

ST Skills & Training

TMS Transportation Management System
TUHH Technical University of Hamburg
VPN Virtual Private Network

VR Virtual reality

2FA Two-Factor Authentication

3D threedimensonal

Table3: Glossary
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Annex

Annex 1. Overview slidesfofiAn i nsi ght into the field

Overview

Introduction

System Architectures

Hardware Architectures

I/O Architectures

Performance Frontiers
Parallelization Overheads

Domain Decomposition

Job Scheduling

Use of the Command Line Interface
Using Shell Scripts

Selecting the Software Environment
Use of a Workload Manager
Benchmarking

Yy ¥yYvYy Y Y Y Y VY VY YVYVYY

Introduction

What is HPC?

» tautological definition
» “You are doing HPC when you are using HPC hardware.”
» traditional definition
» run computer simulations in natural sciences and engineering
as fast as possible
» performance metric: FLOPS or Flop/s
(double-precision floating-point operations per second)
» other performance metrics
» time-to-solution
» time to get a task done
» search operations per second
> P
» common denominator
» powerful hardware
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Introduction

HPC software environment

» the operating system is GNU/Linux
> interactive access is limited
» graphical user interfaces are unusual
» the command line has to be used
» a batch system has to be used
» batch jobs are being prepared and managed from the command
line
» batch jobs have to be formulated as shell scripts
» job inputs must be prepared beforehand

Introduction

Need for parallel processing

» parallelization is needed in order to significantly speed up
computations
» the basics of parallel computing must be understood
» parallel performance needs to be checked: is the runtime
(almost) n times shorter when n times as many compute cores
are used?

HPC cluster architecture
Login nodes Disk systems Compute nodes

il

Data communication network

Internet

/home /work
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HPC cluster architecture

What the user sees
login nodes

compute nodes

disk systems
data communication network

| 2
| 2
» special nodes (e.g. for pre- and post-processing)
>
| 2

Nodes that work in the background

» admin/management nodes
» system services nodes
» disk nodes

Parallel computer architectures (1)

Components of a parallel computer

» compute units
> main memory
> high speed network

Compute units

CPUs

GPUs / GPGPUs
FPGAs

vector computing units

yyvyy

Figure2: Slide insight intdiAn insight into the field of HPE
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Annex 2. Overview slide®f Alntroduction toth e A | Act o

EU AIA - European Union Artificial Intelligence Act -

EU Al Act

e Formally adopted March 13 in the EU parliament (523-46)

and EU council on May 21
Most visible changes will take effect in 12 months

Long and difficult process, many “late” additions

(foundation models, scientific advisory boards) and exceptions
Application is still figured out

visible but limited real-life impact on most users and developers

What is "Al"?

“Al system” means a machine-based system designed to operate with varying levels of
autonomy and that may exhibit adaptiveness after deployment and that, for explicit or
implicit objectives, infers, from the input it receives, how to generate outputs such as
predictions, content, recommendations, or dedisions that can influence physical or virtual
environments.

-~

Authorised Providers

Who is affected?

Regulates access to EU market
Regulates providers and products:
does not confer rights of/on individuals!

& 0

aws marketplace

| | I Importers = Hugging Face
[ I
Providers Distributors
(those in
Lk supply cha

company)

Exemptions

Al used By Ttethational
orgs or public authorities
outside EU - if an
international agreement is
in place

=2 S

Models/systems
developed for
scientific research &
development

Military, defence,
national security

General purpose Al

Classification of Al systems

Unacceptable risk

prohibited social scoring, cognitive
behavioural manipulation, emotion
recognition (workplaceischool),
biometric identification
(exceptions apply)

conformity assessment
obligation

toys, aviation, cars, medical
devices, scoring by insurances,
critical infrastructure
(energy/transportation)

transparency obligations ChatGPT, GPT-4, Sora, CLIP

(GPAI) (new!,
_ Al systems released under
Research and testing Personal non- free and open source transparency obligations Chatbots, Deep Fakes
of models/systems professional use licenses (exceptions for
“risky” systems) Minimal risk no obligations. Spanm filters, video games

code of conduct

Figure3: Insights in slides ofThe Al Act
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Annex 3. Overview slides fonAl for deciders

Kinstliche Intelligenz fur
Entscheider

Dr. Sven Magg
E Dl H IFB | Funded by
HAMBURG HAMBURG | Ffarderbank the European Union

Fragen die wir beantworten wollen

* Begriffe und verstandlich machen
* Was ist datengetriebene Kl ( a.k.a I

* Wie lernt so eine KI?

n M

3 Yolol jmitations o
Y New Persemves“ez“‘a”la”°“
Unsupervised Learning % Garl:rahsalmn
Méchanisms Perceptron ~ = % £
£ Hierarchical Architectures § St 5

cMachine Learning %3 5
Deep Learning ¢
Artificial Intelligence =

Neural Networks O
Big DataFeatures Dense 28 "2
elréfoarégmegt Learmng o

WG4 Generation
Nonlinearity
Overfitting

* Welche kann sie l6sen?

* Welche missen Daten erfiillen?
* Wie kann ein erfolgreiches aussehen?

sa

Backpropagatio

HiTec

Kl < Machine Learning

Machine Learning ist ¢in Gebiet der Kl

Machine Learning (ML)= ,Datengetriebenes Lernen

(KI-) T
Programm L

[ Daten ][ Programm |=( Ausgabe | Ausgabe

Wenn Ausgabe
* eine diskrete Klasse ist:
* ein Wert ist:

HilTec
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Wie kann ich das Ergebnis evaluieren?

Training

—

|
|
~ Ausgabe
Alle X -
Epochen Valldlerung

A e

Loss

Epochen

Zwischenbewertung

—
|

Nach Training

Test

7\_1
b .
1 |

Hyper-Parameter Anpassung

" Ausgabe

2.B. Lernrate, ModellgroRe, etc.
Hyper-Parameter sind nicht durch
Training beeinflusst

Finale Bewertung

HiTec

Verschiedene Trainingsmoglichkeiten

Uniiberwacht / Unsupervised

* Keine Zielausgabe

* ML sucht Eigenschaften, die
die Daten gemeinsam haben
(Korrelation)

« Daten werden grubpiert nach
Eigenschaften

Semi-supervised /
Reinforcement Learning

* Keine Daten [ | System
interagiert mit einer Umwelt

State & Reward|

* Feedback durch
Belohnung/Bestrafung

* ML lernt, welche Aktion
welche Auswirkung hat

Uberwacht / Supervised

* Zielausgabe fir jeden
Datenpunkt

* ML lernt Muster in den Daten,
um diese zu unterscheiden

hibiscus

sunflower

HiTec
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Wie funktioniert ML?

‘ Das Anpassen geschieht mit
_einer bestimmten Lernrate A

Berechnung durch Error- oder
Loss-Function. Auch ,Loss”

HiTec

Wann trainiert ML gut?

Overfitting
» Das Modell hat so viel Kapazitat, dass es sich alle Eingaben merken kann

* Verlust der Generalisierungsfahigkeit
Generalisierung o Overfitting

Wie kann ich Overfitting erkennen?

Error

Validation
Error

HiITes

Figure4: Slide insight intadiAl for Decider®

v
Stop iterating
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Annex 4. Overview slides fofiAn introduction to Machine Learniag

FORSCHUNG
IN DER

INFORMATIK

EinfGhrung in
Machine Learning

Dr. Sven Magg & Mohammad Zamani

Hamburgisch
E DI H IFB | lniesm.g:i :nd Funded by
HAMBURG I Forderbank

HAMBURG the European Union

Learning to Learn

©
Bayesian Inference ResNet —
Z
| n h a |t 8 Long Short-'{erm Memory § oMU
£ 0l

o Y 8 Tensorflow
5% tEu;%‘fO‘0Limit;.itiongmlex‘ty >
5 559 New Persectives Regularization
‘_E =9 unsuper\élsed Learning Ge'l%fﬂ"ﬁ“m
. 5 ’ ] o c
. 3 cMechanisms Perceptron = £=9 &
SESSIOn 1 (HeUte) ug o c Hierarchica\Architectuﬁ@sg'é S8 %m
. . . 8O E @ i ; S0 ET 2R
* Einfiihrung in die KI Leles ""DaCh'“e team'".g Bus g3
, 338 Bgy UeePLeANINgeo 3 25
* Datenvorverarbeitung 53¢ 3o gAtifical Imelhgen@';% de 25
. . 923 EES Neural Networks O BEs 2
* Uniiberwachtes Lernen, Clustering 28& UL 8 BigDatapeatures Dense 3 S © &
SReinforcement Learning .
@ Gradient Descent - Perturbations
« Session 2 (? RSl
ession (' ) Overfitting

 Uberwachtes Lernen
* Lineare Trennbarkeit, Regression

* Session 3 ()
* Reinforcement Learning
* Q-Learning, Actor-Critic Learning

HilTec
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Vom biologischen Vorbild....

ca.

Neurotransmitters
Receptor molecules

10'°- 10" Nervenzellen
5,8 Millionen km
Nervenbahnen

10" Synapsen

HlTec

...zum klnstlichen Neuron

Aktivierungsfunktion, z.B.
Das Perzeptron:

sigmoid tanh

n

k=1
Eingabematrix |

Gewichtsmatrix

l > )y =f(XW)=tanh (Z XWi +bk)

| Bias

HiTec

War war passiert....?

“Deep” learning war schon vor 2000 bekannt.....?

1. Mehrere Entwicklungen haben zusammen gefunden
(Modelle, effizientere Lernverfahren, ...)

2. Rechenpower durch GPU Computing

* GPUs eignen sich hervorragend fir die Berechnung
von neuronalen Netzwerken

3. Frameworks

* Effiziente Implementationen
flr GPUs und Parallelisierung

4. Daten! Viele, viele Daten....
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Was ist Clustering?

e Cluster: Eine Gruppe von Datenobjekten R
* dhnlich (oder verwandt) zu Objekten der gleichen Gruppe :
« unterschiedlich (oder nicht verwandt) zu Objekten in anderen Gruppen 5
* Cluster Analyse

* Finden von Ahnlichkeiten zwischen Daten anhand ihrer Charakteristika und
Einordnen dhnlicher Objekte in ,,Cluster”

* Uniiberwachtes Lernen: Keine vordefinierten Klassen

* Die Anzahl der Klassen muss nicht vorher bekannt sein

HiTec

Partitionierung

Partitioniere einen Datensatz D von Objekten x in eine Menge von k Clustern und
minimiere die Summe der quadrierten Distanzen zu den Durchschnitten m,

Zahl der Punkte

: in Cluster i
Gesamtfehler |
L | k N;
E = X — M 2 - Quadrierte Distanz zu
( p D) Clusterdurchschnitt
Summe Uber | Summe Uber alle
alle Cluster Punkte in Cluster i

Gegeben k Zentroide, finde eine Partitionierung in k Cluster die den Fehler

E minimiert I/f' I7é &

k-Means Clustering

Wihle : T ) T
k Punkte . I |
oder Orte e
als initiale . "o .
Zentroide » * . ~_ *_
Ordne Setze Zentroiden
oo Punkte dem oo e auf Durchschnitt
nahesten des jeweiligen
Zentroid zu » Clusters
*e *e
t Beende, wenn ‘ b
.o . i ” s . o
. * I keine Veranderung 1 *
+ ; >
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DBSCAN - Definitionen

Core Point: Ein Punkt p ist ein Core Point
wenn min_samples Punkte innerhalb
einer Distanz eps liegen

Ein Punkt g ist erreichbar von p wenn er
innerhalb einer Distanz eps von p liegt,
oder ein erreichbarer Pfad p_,...,p _,q
existiert (=alle roten & gelbeh Punkte)

Alle Punkte die nicht von einem Core
Point erreichbar sind, sind Outlier

# Zwei Punkte p and g sind
Dichte-verbunden wenn beide von einem
dritten Punkt o erreichbar sind.

HiTec

. O~ Lo
Was kann ein Perzeptron? -~ ~O

Lineare Klassifikation!

XORY,

Tiefe Netzwerke - Backpropagation

Input Hidden Hidden Hidden Output
Layer Layerl Layer 2 Layer 3 Layer
o —~ O] —
O—=( \\ OO .< \].
o T T/~ O— N
o o] s G
—~ L~ ’_ y N
o= ) > L . ~
C AN e N g N PR N ¢
& B B —A_ S~ Error £
S~ S - /
O—=| — —8 } —
o7 N /— TN
) ) O , - = —
C), AT o :"*\\7_.:!" iy SE Backpropagation durch
o i ! &hs Anwendung der Kettenregel!
Aw; = At = f (W%
Shy Sh; Shy

Bin oh; o, HlTe o
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Supervised Learning

* Datenpunkte sind Paare aus Eingabe und Ausgabe

* Klassifikation: Zuordnen von , Labels” zu ungesehenen Datenpunkten
* Regression: Vorhersage von Ausgabewerten fiir neue Eingaben

* Transkription: Unstrukturiert -> Text (Spracherkennung)

« Ubersetzen: Sequenzen von Symbolen -> Andere Sequenz
* De-Noising: Fehler in Bildern/Signalen ausbessern

* Vorhersagen: Monitoring, Predictive Maintainance

*Welche Probleme kann ich damit [6sen? e o e

°
20 30 40 50 60 70 80 90 100

HiTec

Machine Learning - An Introduction
Reinforcement Learning

Mohammad Ali Zamani
zemani githubio
HiTeC
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§uPemﬁed Leavnmq Uﬂjmpervoed Lcam'w%j

Reinorcement Leamiv(\fi

v
Cowlent oY) (5,4, R)
inprt o L 2 femlar
" v (D i Stead of
Ky v i _ e
oz 30 |1 @ @A‘ o 5 i
Gj 73 95 ¢,|<(D};3
o 393 . ¥ _pnotion G‘p-hme
Appicedn *—’E%P; ?:Pw(x) x—Aa> © R
EY =Wy Xaxg €W 5‘1%2‘!—?/“\
min [, Colled Agent
C;(:D-‘," W g D(jgé,y)i MoX Ex,f_d’wf r’owwo{
in the futwe
2 ~yL
"L = '/“Z(\ffz)
2
Online oder Batch Learning? Enschrnkung
zwei Einjjaben
t

*Online Learning: Update nach jeder Eingabe
— Lernen folgt schnellem zick-zack Kurs

e Batch Learning: Ein Update nach einer Epoche
— Lernen folgt langsam dem steilsten Gradienten

* Mini-Batch Learning: Ein Update nach k Eingaben

—

HiTec

Figure5: Slide insight intdiAn introduction b Machine Learning
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CO M Example_clustering.ipynb ¥
=S File Edit View Insert Runtime Tools Help
+ Code + Text

This example is optional, as the plotly package was not in the requirements. Just try it, the package should install automatically

plotly.express as px
mpl_toolkits.mplot3d i t Axes3D
kmeans = ns(n_clus
kmeans. fit(iris_df[['s

plot_kmeans3d

plot_kmeans3d. show()

]
¥

mpw\‘m\ad

05 [ ]
)
°q° .ﬁ%*q
S ® 35° AP
8 15 7 5 P 4 &
sepal_length 2 % 25
Figure6

. Insights in practical session of workshop
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Annex

Annex 5. Overview slides fofiConvolutional Neural Networks

Convolutional
Neural Networks

Mohammad Zamani

Ha i
ED' H- IFB | i Funded by
HAMBURG | Fscgersank the Eiiropean Union

HAMBURG

"Gpe o'f p;oH{Ms: lnpint | out ot

we focus on classifr'cou‘f[m. (1103 -4 0
[45%---1] 1

1
i 1

1D ¢xample:

- lf\’,u‘l‘ul’ detection
- Sequenct of sensor data

— Awndro /‘IExt over F.ygd rer iod
The location of the ‘Fﬁﬂim i the Sfljmem‘ of data is net 'mforfaat

loss (cmﬁcdm)
lNgﬂw& lo 9 tlug\;'mi Q..w bad is kmdéﬁy
torchanaNLL Loss Ly)=-Why)

TP e
{_(0.??): _{ (ﬂ”): 0H

E L(b-ﬂ) = —{nLo-ss) = 0.0

J (049)= 0Tl

1)
I:‘:;UG;]JML mﬁ’
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Annex
R)a‘in

fe Mivé Ieodures
F‘T 2 _,1

=
37| =2 ]
19-—‘\ 1A
MBI ¥

loss = .. {ayc\'\-V\V\. oiio

loss (outputs, labels)

* Mean Absolute error
torch.nn.LlLoss ()

* Mean Squared Error
torch.nn.MSELoss ()

¢ Huber Loss =0 = = - >
torch.nn.SmoothLlLoss () A I e "' ——
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M test_data_augmentation.ipynb

File Edit View Insert Runtime Tools Help Last

+ Code + Text

[] 1 grid_img = torchvision.utils.make_grid(inputs, nrow=4)
= rid_img org = torchvision.utils.make grid(org_images, nrow=4)
i = grid_img.shape[1]
= grid_img.shape[2]
rid_img = grid_img * std.repeat((1, diml, dim2)) + mean.repeat((1, diml, dim2))
grid_img org = grid_img org * std.repeat((1, dimil, dim2)) + mean.repeat((1, dimi,
grid img permuted = grid_img.permute(1, 2, ©).numpy()
rid_img org permuted = grid img_org.permute(1, 2, ©).numpy()
eparator = np.ones((grid_img_org_permuted.shape[@], 100, 3))
ata_aug image = np.hstack((grid_img_org permuted, separator, grid img permuted))

ig, ax = plt.subplots(figsize=(9, 16), tight layout= )
x.imshow(data_aug_image)

<matplotlib.image.AxesImage at @x7f020b701470>

kernel

3D data

:*Q@].i;‘izzéa.
NNV
LN
0w ..”‘!‘,
N E.\”!'
R \:_\‘=f= S
..*"’ 0’0:0.
.’ 4}’.» O’
&
NaNgels
NnNgess
i
Nygl

Figure7: Insights inthe handson ses®n, live development sessidiConvolutional Neural Networks
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Annex 6. Overviewslides forif Aut oML and Hyperparameter Optin

FORSCHUNG L PROJEKTE
IN DER IN DER

INFORMATIK . WIRTSCHAFT

AutoML and
Hyperparameter Optimisation

Mohammad Zamani

Hamburgische
I I I . l FB | Investitions- und Funded by
HAM HAMBURG | Fsrderbank the European Union

BURG
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Deep Neural Learning and Bayesian Optimization of Hyperparameters
{
Mehammad Ali Zamani A\
Zamani.githud o
Deta Collection Mod&lia Re.su»lt's/ .
l Decision t
| ™ -+ 5
J—.,____.____________l______ ______ —_— ¥
oyproverent
Topics

- Hyper Parameters Optimization (HPO)
-  Model Free
- Random Search
- Grid Search
- Evolutionary Algorithms, RL
- Successive Halving, HyperBand
- Model Based
- Bayesian Optimization
- Architecture Search
- Neural Architecture Search (NAS)

[ '{Dqﬂ , well hchau:d 2 br.w\-m:lml Jomi"\

j-f Mot ——2 ou\y evaluatio

Ko = O Kn% ’LG\‘) expensvt valuation

h.oi‘sx’
, Hy per g avounéhy
In o cose —> 4935 function E e
TESE s, 00N e
AT » .
1- Gvid Seardn =k Y
which owe is betler?
2- Rowdom Search @M

Y5 x/’
i———efo’
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Successive Halving

loss

5% 5% TO%
budget

Fig. 1.3 Illustration of successive halving for cight alg

T00%

1

algorithms is doubled

After

https./www.automl.org/wp-content/uploads/2019/05/AutoML _Book Chapter1.pdf

all
algorithms on £ of the total budget, half of them are dropped and the budget given to the remaining

100 150 200 250 300 350 400

Resources Allocated

cO 3 automl_hyperopt_mlp.ipynb ¥¢
File Edit View Insert Runtime Tools Help
+ Code + Text

] Best found configuration:

{'dropout’: 0.23926990426296638, 'fci':

f B N {6

0.08440803961148495, 'num_layers': 1, ‘optimizer':
It achieved validation loss of ©.272315 and test accuracy of ©.889648 .
Losses for different budgets over time

°
(]
°

b=27.000000
b=1.000000
b=3.000000
b=9.000000

200 300
wall clock time [s]

number of finished runs

~— b =27.000000
b = 1.000000

—— b = 3.000000

—— b =9.000000

200
time [s]
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where 10 toke the next evaluotion
ocaunisition  fynction

@ vs.v\-\,\.\ Yy v 0‘(: bWAJd

m p{\u mwuﬁv?

V\C")

w\\t\}e 15 W Wi o‘ ‘(?
o

BOHB

1071

‘ RS
TPE
HB
BO-HB

20x speedup

f1ed

5

regret

21021

50x speedup

R L T T T LA (L T/ A
wall clock time [s]

uni-freiburg deiteachingiws18/deen_leaming_lab/presentation_automl pdf 6

Figure8: Glimpseintoi Aut oML and Hyperparameter Opti misa
workshop with accompanying live development
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Annex 7. Overview slidesfon Embedded Al o

FORSCHUNG PROJEKTE
IN DER IN DER

INFORMATIK / WIRTSCHAFT

Embedded Al

Mohammad Al Zamani

Hamburgische
I I FB I Investitions- und Funded by
HAMBURG HAMBURG | Férderbank the European Union

Content

e Applications

e List of Embedded Systems

e Hardware Selection

e Deep Learning Training for Embedded Al
e Deployment of Model

e Demo

e Summary
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Applications

https:/iwww.seeedstudio.com/Jetson-10-1-A0-p-5336.html

Applications

Retail Customer Analysis, Zenus
TR

https:/iwww.seeedstudio.com/Jetson-10-1-A0-p-5336.html

Applications

i
> SEA
A4

Workplace Safety, Edge Impulse % Mask Detection, Tryolabs

https:/iwww.seeedstudio.com/Jetson-10-1-A0-p-5336.html

DIGITAL -20212EDIH-01-101083713 EDIH for urban interconnected supply and value Ecosyst@age100



Course Content & MethodologyD4.3

Annex

ver.1.9
28.11.24

Nvidia Jetson Nano Developer Kit

® 2 MIPI-CSI Camera Connectors
®  Control and UART Header

O for flashing and recovering
([ ] M.2 Key M

O for installing SSD memory

Control and UART
Header

MIPI-CS| Camera
Connectors(2x)

Optional PoE
Backpower Header

DP and HDMI
DC Power Jack

CAN (Disabled)

Fan Header

40-pin Expansion Header
(GPIO, 12C, UART)

260-Pin SODIMM

USB 3.0 Ports (4x)

Gigabit Ethernet Port
LED Light
Micro USB

The Board for reComputer J1020 (Side A)

PCle NVMe
M.2

lv, 4..,,~:
25"'4,.‘2:‘3;; SAp.
/// "%I/'/ ’?a"‘b. .
I, Wty

>~ II//; e, /'/I.
)
. N ’///////5"

Figure 6. An example of an SSD card inserted in reComputer J1020.”
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Figure9: Insights in slides oiEmbedded Al
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