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Who should attend

Systems Engineers, Disciplinary Engineers, Software Engineers, Team Leaders,

Systems Architects.
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Brief Outline
Dates Topics Practice | Lecturers
SWE-SE Core Syllabus .
V
11.09.2024 Introduction to SWE, Comparison to SE, Methodologies Gil
SWE-SE Core Syllabus .
16.09.2024 Use Cases, Activity Diagrams v Daniel
Machine Learning & Al intro
. ! X Alon
18.09.2024 Introduction, Data Science Workflow, Examples
Machine Learning & Al intro
23.09.2024 Generative Al, Relation to SWE/SE v Alon
SWE-SE Core Syllabus Daniel
25.09.2024 Sequence Diagrams, Architecture, ICD, API v
SWE-SE Core Syllabus
30.09.2024 Advanced topics, \% Gil
Guided exercise that runs through all covered syllabus

Note: SWE — Software Engineering, SE — Systems Engineering
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Detailed Outline

Dates Topics Length
Part 1 - Core Syllabus
e New Course Methodology — Dr. Moshe Weiler
e Course outline
e Intro to Software Engineering vs Systems Engineering 3h
e Software Product types
e Modern development life cycle
e Methodologies — V model, Waterfall, Agile, SCRUM
e DevOps and CICD intro
e Architecture types
¢ Day 1 summary (KPIs) and briefing for day 2
11/9/24
Practice
Day 1 e Preparations to rolling exercise
e Teams selection for exercises 0.5h
Gil e Breakout Rooms tutorial and testing
e Minor exercise in Breakout Rooms
Rolling exercise for days 1,2,5
Corny
Goal/MRD - building a corn field monitoring and yield prediction Total 4h
application for US farmers for optimizing yield and cost reduction. 3%222?01‘
This is a HW-SW mixed system, for extra challenge for system engineers, but 10 min
the focus is on the SW architecture design, and ML concepts.
The HW selection and sections will be given in advance by the course staff or
will be free to choose by the students — TBD (e.g.: sensors, drones, etc.).
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Dates

Topics

Length

16/9/24
Day 2

Daniel

Part 2 - Core Syllabus

Day 1 Recap

Use Case Mapping
Use Case Analysis
Activity Diagrams

Day 2 summary (KPIs)

Practice

Breakout Rooms Exercise ~ 30-45 min:
o Use Case and Activity Diagrams

Part 3 - “Prep” for Al days:

Topics from a modern development life cycle @ Al/ML era

o SE workflow before and after Al/ML

o Practical examples of “assistant tools” (minor impact)

o Practical examples of “strategic tools” (major impact)

o All from a system’s architect POV
Building modern Engineering Teams using “Strategic Value” tools like —
Copilot, Al for testing and automation.

2h

0.5-1h

0.5h

Total 4h
3.5h net
3 breaks of

10 min

18/9/24
Day 3

Alon

Part 4 — Machine Learning

Introduction to Machine Learning

Definition and Overview
Types of learning: Supervised & Unsupervised
Effectiveness and popularity of machine learning

Data Science Workflow

Data collection and preprocessing
Feature engineering

Model training and tuning
Deployment and monitoring

Case Study: Zillow & Goldman Sachs

Business context and objectives
Application of machine learning in real-world scenarios
Challenges and lessons learned

When Not to Use Machine Learning

Limitations of machine learning models
Risks of bias and overfitting
Importance of domain knowledge and human expertise

Total 4h
3.5h net
3 breaks of

10 min
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Dates Topics Length

Part 5 — Generative Al

Using Generative Al in System Engineering

e Overview of models like GPT-4

e Use cases and potential in system engineering

e Multimodality: Combining text, image, and other data types

e Leveraging Al for code comprehension and generation
23/9/24
Machine Learning and Software Development

. . . . Total 4h

Day 4 e Integrating machine learning into software development processes - 3.5h net
Challenges and best practices 3 breaks of
Alon e On-Prem vs. Cloud: Comparing deployment environments. 10 min

Benefits of virtualized environments
¢ Deploying ML models on edge devices.
e Practices for managing the lifecycle of ML in production

Practice: Corny & Al - Breakout Rooms
e How can you use GenAl in Corny?
Define the problem being solved using Al and discuss its impact
Metric Selection and Justification
Experiment Setting and Real-World Applicability
How would you address Overfitting and deployment issues?

Part 6 - Core Syllabus
e Sequence Diagrams
ICD building
Interfaces, SOLID
API architectures, types and selection
Architecture types and topologies — deep dive (Event Driven, Micro
services, Tiers, Layered, Client-Server)
25/9/24 e Demonstrating how choosing a physical design is an enabler for SW
architecture types and implied interfaces
Day 5 e Application design — low level, main, web back end, web front end, Ul and
UXx
Daniel e Days 3-4 summary (KPIs)

3h

Practice
Exercise Breakout Rooms

e Sequence Diagrams, ICD and Architecture types 0.5h
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Architectural Software Engineering

Dates Topics Length
Part 7 - Advanced Topics
e Virtualization and Scale — Docker, Containers, Cloud based tools 2.5-3h
e Cloud Services
e Modern visualization tools as a concept
e Data flow in a system - Understanding data types, database types and
selection — from the system architect POV.
e SDLC - Modern security standards and practices — cyber attacks and
concepts, cryptography management, secure boot, supply chain security,
various attack vectors and mitigation, data plane and control plane
concepts
e Team Ownership and Best Practices - Building creativity and ownership by
utilizing SWE and AGILE methodologies and frameworks.
3079724 Practice: System Design Guided Solution (course summary)
Day 6 o . AiCart o 0.5-1h
Goal/MRD - building a retail targeted product that transforms any existing
Gil retail business to the Al era, both customers/users and the organization.
Exercise guided outline:
e  What is the “Goal” / “Vision” of the product?
e  What are the use cases? A guided
e  Who are the users? solution
e  Who are the major “Actors” in the system? using all
e  Build a use-case diagram with all the components the steps
e  How does the data look? (structure, scale, format, consistency, etc.) that were
e  What is the general data flow in the system? covered
e  Build a Sequence Diagram for the main use case in the
®  SW architecture alternatives course
e  SW architecture Selection with
e  What is the application topology? prepared
e  What should the system predict? templates
° How would you sort and prepare the data? and
e  How can a ML algorithm help the project goal? formats
e  What can be a potential model for the system?
e  How can the system scale?
e  What does the deployment for new users look like?
e  What are the security considerations for such a system?
Summary of all KPIs, Course Summary, Feedback and Certificates delivery.
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