Chapter 07 - Data Flow Diagramming
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1.  Reading review questions
a. What is a data flow diagram? How are data flow diagrams used in accounting information systems?  A data flow diagram is a form of systems documentation occasionally used in AIS work.  DFDs focus on the flow of data in a process; compared to flowcharts, they are less concerned about who performs tasks and more concerned about what those tasks are and what data they require.  They can be used in AIS work to gain a clearer understanding of a business process and / or as the basis for creating relational database tables.
b. List and discuss the four symbols used in the development of data flow diagrams. Give an example of each symbol in an AIS context.  A circle in a DFD symbolizes a process, such as “check customer credit.”  A rectangle symbolizes an external entity, such as “customer.”  Arrows in DFDs represent data flows, such as “customer credit information.” Finally, a set of parallel lines represents a database or data store, such as “customer file.”
c. What rules/conventions should accountants follow when creating DFDs?  DFDs should be clear and easy to read.  Data flows should be labeled with noun phrases, while processes are labeled with verb phrases.  In addition, DFDs must be balanced; that is, items should not disappear or appear between levels.  Additional DFD conventions are discussed in the chapter.
d. Define the following terms as they relate to the material presented in this chapter: relational database, table, primary key, foreign key, field, record, and query.  A relational database is a collection of objects designed to collect data, analyze it and report information to decision makers.  A table is the primary object in a relational database.  Tables contain fields (columns) and records (rows), and should be normalized for efficiency and effectiveness.  A primary key is a field in a table that uniquely identifies each record in the table, such as a transaction number.  A foreign key is a primary key posted in another table; for example, a customer number would be a primary key in the customer table and a foreign key in the sales table.  A query is a well-structured question designed to extract information from a database.  Queries store instructions, not results; each time a query is run, it looks at the current data in the database.
e. Respond to the questions for this chapter’s “AIS in the Business World.”

I was very fortunate to have three assistants available to prepare responses to the AIS in the Business World vignettes for the third edition; I’ve posted their responses on my AIS blog:  www.bobhurtais.blogspot.com.  
2.  Reading review problem
a.  Data flow diagrams incorporate four symbols.  Identify those symbols and suggest how each might be applied in the Netcom case.  Circles in a DFD denote processes; if Netcom developed a leveled set of DFDs from the customer’s perspective, it would likely include a process called “log in to information system.”  Sets of parallel lines represent databases in a DFD; the Netcom case would need a “customer database” to track the relevant data.  Arrows symbolize data flows, such as “customer information.”  Finally, rectangles represent external entities; depending on the focus of the leveled set of DFDs for Netcom, the customer might be considered an external entity.
b.  Netcom would need to maintain a database of customer records; that database would likely include (at a minimum) a customer table and a subscription table.  Create specifications (field names) for both tables, indicating primary keys by underlining and foreign keys with brackets.  Customer table:  Customer ID, customer last name, customer first name, customer mobile phone number, customer alternate contact number, customer address, customer city, customer postal code, date account opened.  Subscription table:  Subscription ID, subscription price, subscription minutes allowed, subscription text messages allowed, subscription Internet access, fee for additional minutes, fee for additional text messages.
3.  Multiple choice review questions.  Answers to all of these questions appear at the end of the textbook itself.

4.  Making choices and exercising judgment
The point of these exercises, which appear in every chapter throughout the third edition, is to encourage students to think critically and “outside the box.”  Thus, I am not providing solutions to them, as doing so would likely discourage the purpose of these exercises.

5.  Field exercises
Answers to these exercises will vary significantly; thus, like the previous set, I am not preparing published solutions for them.

6.  Data flow diagram creation
a.  Geek Squad
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b.  IMA student case competition
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c.  Cori’s Catering Services
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7.  Critiquing database tables
a. Is Bumble’s database table in normal form? Discuss.  Bumble’s table is not in normal form.  It is basically a “flat file” that, while potentially useful, is neither efficient nor effective for data storage and access.

b. How many normalized database tables would be required for the data?  The data would likely call for five normalized database tables:  employee, customer, inventory, purchases and purchases / inventory.

c. Group the data into the required number of normalized database tables. Specify a primary key for each table.
Vendor table: Vendor ID, vendor address, vendor city, vendor state, vendor ZIP, vendor area code, vendor phone

Inventory table: Inventory ID, inventory description  (Note: Although not listed in Bumble’s original data, this table would also need data about beginning inventory, such as beginning date, beginning quantity on hand and beginning cost per unit.)

Employee table: Purchasing agent ID, purchasing agent last name, purchasing agent first name, purchasing agent street address, purchasing agent city, purchasing agent state, purchasing agent ZIP code  (Note: the home address has been broken up into its separate components to facilitate searches.  Many companies would maintain an “employee” table in lieu of specific tables for each position; in that case, the “employee table” would need fields for department and job title.)

Purchases table: Transaction number, [purchasing agent ID], [vendor ID], transaction date

Purchases / inventory table: Transaction number, inventory ID, cost per item, quantity purchased

8.  Creating database tables
a. Cori’s Catering Service would require, at minimum, a client table and a bill client table.  The client table would have the usual information about the client; the “bill client” table would include the Client ID as a foreign key.  It would also include a transaction number as a primary key, amount billed and billing date.

University Bookstore would need a “document” table because of the “document database” symbol in the Level One DFD.   The document database would contain information about purchase orders (the primary key), receiving reports and invoices.  The bookstore would also need an “issue payment” table, which would include a transaction number as its primary key, along with details of the payment (date, check number, amount).
Based on the Level One DFD for Geek Squad, a customer table (with the usual information) would be required.  It would also likely need a “resolution table” that would include the resolution report number as a primary key, along with the customer ID (foreign key), employee ID (foreign key) and a memo field with details of the resolution.

Finally, the IMA case competition would include a “case table” to track data on cases used over the years.  That table would include a Case ID as a primary key, along with the year, title, subject matter and author.  The IMA would also need a “receive response” table, which would include a response code as the primary key, as well as fields for the date received, school name and regional code.
b.  The DMV system would need both a driver’s license table and a license plate table with the following specifications:  

Driver’s license table: License number, driver first name, driver last name, driver date of birth, driver restrictions, date of first issuance, license type, address, city, state, zip

License plate table: License plate number, vehicle ID, manufacturer, model, year, color, [license number]

c.  The Robert Half applicant tracking system’s “applicant table” would include the following information:  Applicant identification number, date applied, applicant last name, applicant first name, applicant address, city, state, zip, area code, phone number, e-mail address, highest college degree earned, major, university, professional certifications & licenses, software competencies.
9.  Terminology
1.  G
2.  C
3.  F
4.  D
5.  B
6.  E
7.  I
8.  H
9.  J
10.  A
10.  Multiple choice questions
1.  A
2.  D:  “Review application” is the first thing the Society does.  “Complete application” is a process completed by the client.  
3.  D:  Review application, discuss needs, show animals, fill out paperwork, make follow-up call.
4.  B:  customer database, animal database.
5.  D
11.  Statement evaluation

1. Sometimes true.   A context diagram will include data stores if indicated by the particular case.

2. Sometimes true.   Although “downwardly compatible,” normal forms aren’t necessarily “upwardly compatible.”  In other words, a 3NF table is, by definition, also in 1NF and 2NF.  A 2NF table maybe in 3NF, but not necessarily.

3. Sometimes true.   A salesperson may be an external entity, depending upon how the system boundary is defined.

4. Sometimes true.  Which documentation tool is “better” depends upon the task at hand.

5. Sometimes true.   If the form is appropriately designed, it can be used to look up information in a table.

6.  Always true.
7.  Always true.
8.  Always true.
9.  Always true.
10.  Never true.
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