Practice System Modeling Problems

MIS 70-451—J. Alberto Espinosa

DFD Practice Problem
After graduating from CMU you feel inspired by the great learning in MIS 70-451, you decided to start your own systems development company.  You remembered that you really didn't believe your instructor then when he told you that 60% of system development activities are spent in system maintenance activities.  Now that you are in the system development business you realize that he was right.  The phones are ringing off the hook with calls from your customers asking for help and support.  Some calls are simply to get some help, some are to report bugs and errors, and some other calls are for requests for enhancements, additions and improvements.  All of this is great for business, but the resulting chaos is driving your system support staff insane.  The situation is so bad that you have designated a given wall in the office and have encouraged your support staff to vent their frustrations by walking up to this wall and yelling insults at it (SBT Accounting Software actually did this).  Of course, you know that this is simply a temporary solution and that soon your support staff will start choking you with their bare hands.  

You talk to a human resources consultant who advises you that a more permanent solution to the problem is to automate the software help desk function.  He tells you that the best thing is to have non-technical representatives with people skills deal with customers (they have teflon skin, nothing sticks).  They can listen to customers and record the respective problems in a database, where the problem can be automatically routed to the respective software specialists, who can then tackle the problem at their convenience, without having to interact with angry customers.  It occurs to you that you can also setup a web site where your clients can enter their own problems without having to talk to them.  Now you think you are a genius, but you get angry at that Espinosa dude at CMU who never taught you this?  Nevertheless, you decide to go ahead and implement the system and give it a try.  You gather your key managers and jointly come up with this requirements analysis:
Software support requests can come from two external sources, a phone call or an entry in the web site.  Once the system processes these request the resulting data end up in three sinks.  The first sink is a management report that contains all the information about the request and actions taken.  The other two sinks are the same sources where the requests originated.  If the client made the request via phone, he/she is contacted directly.  If the client made the request via the web a report to the customer is posted on the web page.  The data going to these sinks consist of action reports to the client.  The preceding information is enough to draw a context diagram.

Support phone calls (source) are handled and processed by a client relations specialist.  The processing consists in taking the facts about the support call and recording this in a support request log (data store).  This data store contains information about the nature of the support call.  Support requests from the web site have the exact same information, except that there is no human intervention.  The support call data is simply retrieved by a process and deposited in the same support request log.  Another process retrieves data from this data store and routes the support request to one of three temporary data stores where the respective technical support specialists will retrieve these cases one at a time:

(1) The first data store is updated with support requests for help only.  Software specialists retrieve and process this data. The specialist then produces the necessary help response and deposits it in a response data store.

(2) The second data store is updated with support requests for bug fixes only.  Software specialists retrieve this data and fix the respective problems (you can consider retrieval and fixing as one single process).  Similarly, the specialist produces a brief bug fix report and deposits it in the same response data store as above.

(3) The third data store is update with support calls with requests for enhancements. Software estimators retrieve this data and prepare a cost estimate report, which is deposited it in the same response data store as above.

Another process retrieves data from the response data store and routes the action report to the originating client, directly (if the client called) or by posting it to the web site (if the client posted the support request in the web site).  This process also retrieves data from the response data store and produces summary management reports (sink).

Please draw the context diagram and the level-0 diagram for this system.

ERD Practice Problem
You have been assembling quite a collection of music in the last few years.  In fact, your collection is so good that all your friends keep borrowing your music.  Things are getting out of control and you no longer know who has what, so you are beginning to get concerned that you may start losing track of some of your precious music items.  Therefore, you decide to create your music collection database to inventory the music items you own and to keep track of which of your friends has borrowed which items.  You analyze the requirements and come up with the following entitities:

Artists(A list of individual or group artists in your collection

MediaTypes(A list of the different media you possess (CD, VHS, DVD, audio tape, vinyl, etc.)

MusicItems(A list of the individual CD's, VHS tapes, etc. you own

Suspects(A list of friends and acquaintances who are always borrowing your music items

CheckOut(A log where you keep track of who borrowed what
You think about these entities for a while and then decide to collect the following attributes for these entities (attributes in parenthesis, PK denotes a primary key):

Artists (ArtistID (PK), ArtistName, Nationality, ArtistRating)

MediaTypes (MediaCode (PK), MediaName, Description)

MusicItems (ItemNo (PK), Title, ArtistID,  MediaCode, YearRelease, DatePurchased, MusicType, ItemRating)

Suspects (SuspectID (PK), SuspectName, Address, Telephone)

CheckOut (ItemNo (PK), SuspectID (PK), DateBorrowed (PK), ReturnExpectedDate, Comments)

Your design needs to have the following relationships and observe the following constraints:

A music item must contain one and only artist and each artist must be associated with at least one music item, but could be associated with more than one.  A music item must be associated with one and only one media type.  A media type can be associated with zero, one or many music items.  Suspects can only borrow one item at a time.  In other words, a check out entry can only be associated with one and only one music item and with one and only one suspect.  However, over time, suspects can have many items checked out.  Similarly, music items may be checked out many times over time.

Please draw an ERD with all entities, relationships, attributes (please underline PK's), cardinalities, and modalities.  If you feel the information above is incomplete, please state your business assumptions.

Also, describe in words (no need to diagram) how your design would change if music items can contain more than one artist.

