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Midterm Review Questions with Answers
1. What is a FIFO queue and why might you choose to use queues in the design of a distributed processing system?

A FIFO is a linked list of nodes each pointing to a stored item.  Newly arriving items are linked into one end of the list and departing items are extracted from the other end.

A FIFO queue is very useful for:
· Passing data between two threads that have different timing needs.

· The sending thread does not have to wait for the receiver to accept an input.

· The receiving thread can accept an input whenever it is ready to do so, and does not have to remember inputs that it has not yet processed.

Distributed systems use sockets, remoting, web services, and other related socket-based technologies to communicate across machine boundaries and often network boundaries.  When your application uses one of these methods it will need to create a thread to handle communication.  That thread usually communicates with the application’s thread(s) via queues.


2. In .Net Remoting, what are your options with respect to remote object activation.  Describe the properties of each option.
· Server Activated:

· SingleCall – object lives only for the duration of the call, each client gets a reference to a unique instance of the object.

· Singleton – object lives for a lease period which gets renewed every time it is called by a client.  Each client gets a reference to the same, shared, object.

· Client Activated:

· Object lives for a lease period which gets renewed every time it is called by a client.  Each client gets a reference to a unique instance of the object.

3. When would you use the library function Invoke, to what class(es) does it belong, what does it do, and what are its arguments?
· Control.Invoke(delegate d, Object[] params {…}) is used when a worker thread needs to use a Window’s controls or member functions.  BeginInvoke causes the calling worker thread to be put to sleep and wakes the UI thread to make the call.

See the attached example.


4. What is an XML document?  Under what conditions is an XML document well-formed?

An XML document is a group of well-formed elements that are preceeded by the XML banner <? Xml version=”1.0” ?>.

XML elements are well formed when:

· There is a single root element.

· Elements do not overlap – that is, an element’s end tag comes before a sibling element’s start tag is encountered.

· All attributes are quoted.

· All start tags have matching end tags (unlike HTML).

· Tag names must start with a character and can have only characters, digits, and underscores.  They must not start with the character sequence XML with any capitalization.

5. Suppose that you are designing a component to navigate through a directory sub-tree, providing information about the files and directories encountered to any other component that needs that information.  How would you design the component so that it was reusable, e.g., it contained no application specific processing.

Use a delegate to call application defined functions so those application specific details do not need to be implemented in the navigation component.  Delegates provide type safe wrappers for function pointers.  

When a class wants to publish events it declares a delegate that defines the type of function to be called, e.g., its signature.  It also declares an event which creates an instance of the delegate for subscribers to use.  Subscribers pass the delegate instance their function pointers using the operator+= syntax.  Then, when the publisher event occurs the publisher invokes all subscriber functions simply by stating the delegates name.  The publisher is totally uncoupled from clients.  It doesn’t know their names, or even if they exist.

See the attached example.

6. Suppose that you design a component that accepts the file and directory information developed by the component of #5.  Suppose that each new directory encountered results in a fairly long computation, but files are processed quickly.  How would you design the components to work together so that the navigator was not forced to wait while the using component did its long directory computations but could take advantage of its fast processing of files?  

Have the delegate-called functions enqueue the file names and directory names and provide a separate thread that carries out the computations.  This way, the navigator does not have to synchronously wait while application component processes directories.  While processing directories, the queue length would get longer, but the navigator just speeds ahead.  However, since processing files is quick, the queue length would diminish quickly then, allowing the computational element to catch up.  Thus, the navigator can run as fast as it is able to, as long as the resulting computations require less average effort than navigation.

7. You are asked to develop an architecture for an air traffic control system for a busy airport.  Please sketch out a rough draft of the architecture.  Please think about, and discuss your main obligations as the architect for this job.

· Uses:
Routine traffic control, emergency warning, rerouting to accept emergency flights
· Tasks: 
detection and tracking of aircraft, monitoring estimated minimum separation,  displaying aircraft positions, monitoring glide paths, context sensitive warnings and help for pilots.

· Partitions:
Data acquisition, Aircraft tracking, Aircraft control, Computational load control, Error handling, Display.

· Views:
Coverage policies – sampling rates vs radial distance from airport
· Interactions:

· Dependency of tracking on data flow – corner turning problem.

· Need for background computation of alternate routing, vectoring for quick emergency responses.
· Track accuracy affected by computational load flow control

· Important Events:
Estimated minimum separation below allowable, glide path errors outside permitted limits, Computational loads exceed allowable margins ground traffic too dense on runways.

· Critical Threads:
· Time to estimate heading, velocity, altitude, descent rate

· Track correlation to find potential collisions, bad landings.

· Background evaluation of emergency maneuvers, pruning of evaluation.

8. Suppose that a thread’s only activities are to extract items from a queue and print their values.  Write a code fragment that creates the thread and causes it to block when the queue is empty.

See attached example.
 
9. What is a Hashtable and why would you use one?  Write a code fragment that reads a text file, stores each word in the table, and prints a list of each word encountered and the number of times it appears in the document.

A Hashtable is a data structure that uses a table to store data.  The location of storage is determined by a function evaluation based on the data being stored.  Finding the storage location requires no seaching and comparisons, so it is very fast, as long as the hash function is fast.  Two unique data items may hash to the same table address, in which case, the Hashtable control builds a linked list of elements at that address.  This avoids losing data, but slows down search, which may approach linear search if the table gets very full.

We use Hashtables because searching a large table that may have a lot of entries is very quick as long as the table is not loaded with collisions.

See attached example for code fragment.

10. Some very simple question to give you a little relief.
