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90-728 Management Information Systems 

Homework #4: E-R Diagrams and PRIVATE 
Relational Database Models

Due 9/21/99 at the start of class

Instructions on preparing exercises 1 and 2:

· Turn in an entity-relationship diagram using all appropriate terminology, e.g. Rob and Coronel p. 225.

· No illustrative data are required.

· Include code tables for all appropriate class attributes.  Do not include code tables for state abbreviations or zip codes.
· For exercise 2 only, also turn in a relational database model, using notation as follows:



TABLE NAME (Primary Key, Foreign Key@, Non Key Attribute, . . . ),

      where TABLE NAME is written using "Hungarian" notation
Exercise 1.  Health Inspections

ANALYST:

Director McMahon, I'm anxious to start working on your inspection database project.  To get started, could you tell me about the Health Department's activities?

DIRECTOR:

Our job, as you know, is to ensure that all establishments in the county, falling under the jurisdiction of the health code statutes, are in compliance with health codes. We issue operating permits and inspect annually.

ANALYST:

How many establishments are there in the county under your jurisdiction?

DIRECTOR:

A little over 7,000, falling into 8 categories: restaurants, fast food places, food warehouses, grocery stores, apartment buildings, office buildings, food banks and convenience stores. We identify each by its operating permit number.

ANALYST:

That's quite a few establishments, but not large at all for our PC network.  How is the department organized to handle this magnitude of workload?

DIRECTOR:

We use the "generalist inspector model" with inspectors assigned by geographic region.  Each inspector is responsible for all establishments, of all types, within his region.  

ANALYST:

How many regions are there?

DIRECTOR:

Twelve, identified by number 1 to 12, and that's why we have 12 inspectors.  

ANALYST:

And, exactly what do inspectors do with their establishments?

DIRECTOR:

In the county there are only three health inspection codes: cleanliness, safety, and structural soundness.  Each establishment is inspected annually and must pass all three codes to have its operating permit renewed.  If an establishment fails one or more codes, the inspector assigns a reinspection date, based on the particulars of a given case, but not to exceed 30 days from the current inspection date.

ANALYST:

What happens to an establishment's permit when it fails an inspection?

DIRECTOR:

If the problems are serious enough, the establishment's permit is simply revoked, and it can no longer operate.  However, most establishments are scheduled for a reinspection. Their permits' status are changed to "variance," meaning that they are allowed to continue to operate temporarily with a variance from regulations.

ANALYST:

What if the establishment is not ready when the reinspection date arrives?

DIRECTOR: 

A second reinspection date may be assigned if the establishment can show good progress, but there are unavoidable delays.  By the way, I'm thinking of calling these "delays," as a status code.  Otherwise, the establishment is simply ordered to be closed and its operating permit is revoked.  Also, any establishment failing a second reinspection is closed and its operating permit is given the status "revoked." 

ANALYST:

Is that the end of it, for a revoked establishment?  What if it finally does comply?  Also, should we label permits in compliance as "complying"?

DIRECTOR:

Good idea, let’s use “complying.”  Any closed establishment may apply for a new operating permit if it can come into compliance with the health codes.  It would get a new permit number.

ANALYST:

Could we call new establishments that have applied for operating permits, but not yet been inspected "applications?"

DIRECTOR:

OK . . . 

ANALYST:

What does your current manual filing system look like?

DIRECTOR:

When I was appointed to this position a month ago, I inherited a manual filing system with stacks of manila files and 3x5 index cards.  Each folder contains the entire inspection history of an establishment.  These folders are filed alphabetically by establishment name.  We also have an index card for each establishment with data on the most recent inspection, and filed by next inspection date, to schedule inspections.  Here is an example (see Exhibit 1).  We call these "tickler cards"--they remind us of the work that needs to be done within the next seven days or so.

ANALYST:

Hmm, so you have a lot of redundant data . . . 

DIRECTOR:

Unfortunately, . . . yes.  Changes made in a file folder are not always made on an index card and visa versa, so inconsistencies arise.  Also, the index cards get lost or are placed out of order. 

ANALYST:

So, I would guess that the inspectors' supervisor gets his signals mixed because of this. 

DIRECTOR:

Right, and furthermore virtually no management information is available to evaluate inspectors, support budget requests, and so forth.  For example, to determine the performance of an inspector--Is she/he tough enough relative to other inspectors?  Does she/he spend too much or too little time on inspections?--it is necessary to sort through all establishment records and select those belonging to just the inspector and in the relevant period.  This takes too long.

ANALYST:

So, you have no way to check up on inspectors.

DIRECTOR:

Right, again..  Here is a mockup of a report I want to have operational in two months. (See exhibit 2)  Our inspectors need to get their acts cleaned up.  I know that self-reports can be manipulated by inspectors, but this is a start on keeping tabs on them.

ANALYST:

Do you give advance warning for inspections?

DIRECTOR:

By statute, we must make contact at least 24 hours in advance.  Establishments have contact persons designated in our files.  You should know, the same contact person sometimes serves more than one establishment, like the owner of a chain of stores.  Also, an establishment can have more than one contact.   Usually in such a case there is an order in which to make contacts, a person to try first, second, and so on.

ANALYST:

Director, thank you for your time today.  I'll be back in two weeks, your schedule permitting, to show you a prototype system. 

Exhibit 1.

Example Inspector Dispatching Card
┌───────────────────────────────────────────────────────────┐

│ Next Inspection Date:  February 4, 1999                   │

├───────────────────────────────────────────────────────────┤

│ Permit #: 2742   Establishment:  Mom and Pop's Grocery    │

│ Type:  Grocery Store                                      │

│ Address: 455 Main Street, Steel Town, 43210               │

├───────────────────────────────────────────────────────────┤

│ Contact: Walt Wilson  Position:  Owner   Phone:  457-4354 │

│ Address: Same                                             │

├───────────────────────────────────────────────────────────┤

│ Results of Last Inspection                                │

│                                                           │

│    Inspector:  Roy W. Smith     Date:  February 4, 1998   │

│               Overall Result: Pass                        │

│       ┌──────┬─────────┬──────────────────────────────┐   │

│       │Code  │  Status │     Comment                  │   │

│       ├──────┼─────────┼──────────────────────────────┤   │

│       │ 1    │  pass   │    Excellent, thanks to Mom  │   │

│       │ 2    │  pass   │    OK                        │   │

│       │ 3    │  pass   │    Watch old floor boards    │   │

│       └──────┴─────────┴──────────────────────────────┘   │

└───────────────────────────────────────────────────────────┘

Exhibit 2.

Mockup Weekly Inspector Activity Report
┌───────────────────────────────────────────────────────────┐

│                   Week ending: Jan 20, 1998               │

│                                                           │

│ Inspector:  Roy W. Smith    No.:  10   Region: 11         │

│                                                           │

│      Summary:   # Establishments Inspected      6         │

│                 Total Hours                   40.0        │ 

│ ┌───────────────────────────────────────────────────────┐ │

│ │ Permit#    Date    Outcome           Hours            │ │

│ │                            Inspection  Travel Writing │ │

│ ├───────────────────────────────────────────────────────┤ │

│ │ 2625     1/17/98      P        2.0       1.0      5.0 │ │

│ │ 1421     1/18/98      P        3.0       1.0      4.0 │ │

│ │   89     1/18/98      F        1.0       1.0      1.0 │ │

│ │  344     1/19/98      P        2.0       0.5      2.5 │ │

│ │ 2605     1/20/98      P        2.0       1.5      4.5 │ │

│ │ 1988     1/20/98      P        3.0       0.5      4.5 │ │

│ │                               ----      ----     ---- │ │

│ │                               13.0       5.5     21.5 │ │

│ └───────────────────────────────────────────────────────┘ │

└───────────────────────────────────────────────────────────┘

  Exercise 2: Gun Carry Permit System

The Allegheny County Sheriff’s Department processes Applications for a License to Carry Firearms.  Exhibit 1 is a sample License to Carry and Exhibits 2a and 2b are an application.  Some information is as follows:

· An applicant who previously was unsuccessful in obtaining a license may submit additional applications over time, until perhaps ultimately successful.  

· The sheriff wants a system to retrieve old applications when reviewing new applications, to see their findings.  The office currently only retains applications for 60 days because of limited filing space.

(a) Create an E-R diagram for this application.

(b) Create a relational database model for this application. 

Also, keep in mind:

· Use code tables for race, sex, hair color, and reason wanting a gun carry permit.  There may be one or more reasons for wanting a permit.

· Make EMPLOYER a weak entity set dependent on APPLICANT.  Also, note that not all applicants are employed.  For those employed and having more than one job, the sheriff wishes to record only the main employer.

· In the relational database model, include only the minimum number of fields necessary to describe the table: primary key, foreign key(s), a few relevant non-key attributes. Ellipses (...) to denote other similar fields not listed, are appropriate here.

Extra Credit (10%):
The sheriff also wants to keep computer records on background investigations.  Each investigator will enter her/his own data directly into a computer.  Exhibit 3 is a preliminary design of the corresponding data entry form.  Further information on investigations includes:

· There are several officers who conduct background investigations on applicants.  Each application has a single officer assigned to carry out the investigation.

· There may be one or more background investigation per application.  As soon as an officer finds a reason to reject an application (e.g., that the applicant is a felon, has a drinking or drug problem, has a history of mental problems, etc.) he/she stops the investigation.

Modify, where appropriate, the E-R diagram for problem 2. Also, keep in mind:

· Make CHECK a weak entity dependent on APPLICATION.

· Include a code table for type of check.
