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International
Teaching Lab

Project Goals (2,

An interdisciplinary approach to education. (6 Institutes
Goal 1: Goal 2:

Courses

Coherent Topics Enhanced Remote Support

" |ntegrated module cluster (30 = Flexible learning for
ECTS, 1 semester) international students

= Focus on interfaces between " Live streaming of courses
platform components

" |nteractive Jupyter Notebooks

= Designed for future engineers studyBuddy: LLM for self-study %
— with Big Picture ~—

assistance Y
= No cyclic course dependencies gompu e :
ommunicate

Work Packages & Milestones Challenges StudyBuddy

Privacy & Copyright Concerns
= Public LLMs unsuitable

v'Identify needs of international students
v'Contacted existing TU BS StudyBuddy solutions

Research = Alternatives: Llama 3, GWDG, OpenGPT-x, GITZ
v’ Get feedback from other modules which use Jupyter = Currently: Discussion with IT User Board
Behavioral Complexity

v'Aquired and installed streaming tools = Required Inference Parameter Tuning

Initial /Rgsearched & implemented Demo-StudyBuddy = Generic solution wanted

with open-source tools

Setup v Extended Jupyter Notebooks Ju pyter

v'Some delays due to challenges (see on the right), = Which type of task is suitable for Jupyter
, but preparation for Winter Semester 2025 Notebooks?
Presentation v Outreach to ERASMUS partners (France) = How to integrfate it in the current setup of
& Deployment [ Lecture/Exercise?

= How to enable the students to easily access it?

Weakly typical sequences
m m
The course s titled “Distributed Real-Time Systems”. I'm happy to help you learn it! Whether Refl e Ct I o n & Eva I u at I O n il b A e T S ST e
}I’OU'd like a quiz or study tog ether, JUSt let me knowwhat's on your mind. Let X(m) — {XJ_= X;_._-, ey _ff,l'] _be a discrete, i.i.d random vector with probability mass function Py« (-) and alphabet A™. Then all vecto|
_‘(].‘_- same entropy H(X) := H(X}). Furthermore, let € > 0.
@ Th e m Od u Ie foste rs I nte rd ISCI p I I n a ry Then the set of all e-weakly typical sequences is defined as follows:
n n n Alﬁ_-'-':il _ II:Jl = (Z1,...,2n) EX": 2 n(H(X1)+e) - Px» (z™) < 2 n(H(X1)—€) |
o Clttione learning with a coherent topic for future ; s
eng I nee rs. In e following:
ypi ces are all sequences whose probability is roughly 2 n(H(X1))
® . ) o u Re m Ote Iea rn I n g th ro u g h Strea m I n g weakly typical sequences can be expressed equivalently as follows:
P-4 Can you summarize slide 97 - .
an d J u pyte r N Ote bOO kS A " = (T,-..,2,) €EA" : H(X) —€e < - log, (Px- (2")) < H(X) + F-}
@ .
. Wi this notation, we can interpret weakly typical sequences as follows:
Stu d y B u d d y - TeaCh I n g reSO u rces fo r A seqeunce of length 12 is called e-weakly typical if the empirical entropy —i log._]["p':”] f_::t.'[”:' ] is close to the true entropy of the random
Retrieval-Augmented Generation
Example
Slide 9 of the course distributed real-time systems appears to be titled “Traffic Light
- .
Control" and provides an overview of how traffic light controlis implemented in a distributed F Utu re Ste DS . The properties of typical sequences are most important for large 1 (ie.. long sequences).
o» system. T A : e 5 v 79— T
n the following example, we consider i.id. Bernoulli random variables X, ~ B(q). ie. p(1) = g. The alphabet is X = {0, l}.
* Further development & deployment I 1
TDMA (Time Division Multiple Access) is a protocol used for time-division multiplexing, which . N 1. We generate random sequences X (®) — lﬁuizf-. . ‘:‘"? of engthn.
means it allows multiple users to share the same channel by allocating specific time slots for Of StUdyBUddy W|th pa rtners 2. We check whether the sequences are e-weakly typical according to the definition.
eachuser. In the context of traffic light control, TDMA can be used to allocate time slots for
. . n u def example_ratio_weakly_typical(num_seg=18):
different phases of the traffic light cycle. [ | Further eXtendlng Of mate I'Ia|S Gef update(n=5, g=.1, eps=.3):
S d . . . . sequ m_seq, n
endamessage o > = Continuing exchange of institutes
0 1@ Bijan Khosrawi-Rad & Patrick Hiske (Service Information Systems),
Fabian Runge (Media Lab)
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