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Folgende Fragen dienen der Wiederholung grundlegender Begriffe aus der 
Einführung in Verteilte Systeme (Erstes Kapitel des Buches „Distributed Systems“ 
Tanenbaum / van Steen). Beantworten Sie die Fragen schriftlich und schicken Sie 
die Ausarbeitung bis Di, den 2. November 2004 an holzmann@softwareresearch.net, 
Subject [VS]. Im nächsten Proseminar (Mi, den 3. November 2004) werden die 
Fragen zudem mündlich auf Verständnis geprüft. 
 
 
1. What is the role of middleware in a distributed system? 
 
2. Explain what is meant by (distribution) transparency, and give examples of different 
types of transparency. Why is it not always a good idea to aim at implementing the 
highest degree of transparency possible? 
 
3. Describe precisely what is meant by a scalable system. 
 
4. Scalability can be achieved by applying different techniques. What are these 
techniques? 
 
5. A multicomputer with 256 CPUs is organized as a 16 x 16 grid. What is the worst-case 
delay (in hops) that a message might have to take? 
 
6. Now consider a 256-CPU hypercube. What is the worst-case delay here, again in hops? 
 
7. Explain the principal operation of a page-based distributed shared memory system. 
 
8. An experimental file server is up 3/4 of the time and down 1/4 of the time, due to bugs. 
How many times does this file server have to be replicated to give an availability of at 
least 99%? 
 
9. What is a three-tiered client-server architecture? What is the difference between a 
vertical distribution and a horizontal distribution? Consider a chain of processes P1, P2, ..., 
Pn implementing a multi-tiered client-server architecture. Process Pi is client of process 
Pi+1, and Pi will return a reply to Pi −1 only after receiving a reply from Pi +1. What are the 
main problems with this organization when taking a look at the request-reply performance 
at process P1? 
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