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Exam Time
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09:30 GMT to 11:30 GMT

19 December 2023

Location: TBD



Scope

3

● Machine learning frameworks
○ PyTorch / TensorFlow

● Distributed machine learning systems
○ Data parallel, model parallel, pipeline
○ Parameter servers, collective communication

● Distributed file systems
○ Google file system 

● Cloud resource management
○ VM / Container / Container Orchestration

● Data-parallel collection / key-value pairs
○ Scala, Spark RDD

● Query processing
○ Spark SQL

● Graph processing
○ Pregel



Exam type 
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• Open-book exam (2 hours)
• 3 Compulsory Questions (Different marks)
• Total marks: 50 (20 + 15 + 15)
• ALL contents come from lecture slides and compulsory reading
• Guest lectures are not examined

Office Hours:

Informatics Forum 2.03, 13:00 – 15:00, 12 December 2023
 



Exam materials
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• You can bring printed lecture slides and Scala APIs. 
• You can also bring handwritten and self-organized notes. There is no page 

limit for printed lectures, Scala APIs, and your notes (either handwritten 
or typed). These materials need to be in A4 size.

• No other printed materials.
• No electronic devices.
• No printed compulsory reading.



Question type 
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• Book work
• Course material and discussion (explain concepts & items)

• Algorithms + Programming
• Programming models for systems (key steps)

• Technology match + System design
• Suitable scenario (provide reasoning)
• Performance trade-off



Sample Question - Book Work 
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Sample Question - Algorithms
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Sample Question - Algorithms
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Sample Question - Programming
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Write a Scala program using functional collections that returns a list containing the double of odd elements for 
an input list of type List[Int]. You are only allowed to use one invocation of flatMap, and you are not allowed to 
use other collection functions (e.g., map, filter, flatten, foldLeft, foldRight).

l.flatMap(x => if(x % 2 == 1) List(x * 2) else List())

Solution:



Sample Question - Technology Match
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Sample Question - System Design
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Questions?



Beyond exam – future job interview

14

[1] https://www.interviewkickstart.com/interview-questions/google-system-design-interview-questions
[2] https://workat.tech/system-design/article/google-system-design-interview-prep-doc-m684to5zzkj4



Beyond exam – future job interview (2)
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[1] https://gist.github.com/jboner/2841832



Beyond exam – related jobs
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• Software developer
• Site reliability engineer
• Data scientists
• Researchers / Scientists
• Entrepreneur



Questions?


