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Review Questions

R1.
Draw the flowcharting symbols and describe the use of each.  

Flowcharts are used to describe an entire information system or some portion of it.  The entire information system contains input into a manual and/or computer process, and some type of output. The output may be distributed to users to aid in decision making or retained and subsequently used as input into another process.  Refer to Exhibits 5-2, 5-3, and 5-4 to view a sampling of flowcharting symbols.  

The symbols include:

   1.
Input: On-line Computer Device (Keyboard or Terminal) - This symbol is used to describe the entry of data into a computer through an on‑line terminal/keyboard

   2.
Terminal Display - This symbol is used to show a computer-terminal display.  It is often used in conjunction with the on-line computer-device symbol to show data being entered into a computer process using an on-line terminal.

   3.
Input and Output: I/O - The Input/Output symbol is used to display records and master files (such as the journals and ledgers used in accounting).  A description of the input/output is entered on the face of the symbol.

   4.
Manual Processing - The manual-process symbol indicates a manual operation (such as completing forms or verifying amounts) often performed on, or with a document.  

   5.
On-line Computer Processing - A description of the operation is entered on the face of the symbol.

   6.
Off-line Processing (or processing performed by a machine other than a computer) - A description of the operation is entered on the face of the symbol.

   7.
Manual System Off-line Storage - This symbol represents any storage of paper documents (e.g., file cabinet, safe, or shelves).  Two types of files exist ‑ temporary and permanent.  A temporary file is a storage device for documents that will be involved in subsequent processing.  A horizontal line across the top of the symbol is drawn to distinguish a permanent file from a temporary file. The method of document order or organization is denoted using an A (alphanumeric), N (numeric), or C (chronological).   Whenever abbreviations or codes are used, you should place a legend on your flowchart to assist readers.

   8.
On-line Computer File Storage - This symbol is used to denote online files used for computer processing. A description of the file contents is entered on the face of the symbol.

   9.
Computer Disk File Storage - This symbol denotes files stored on magnetic disk medium.  A description of the file contents is entered on the face of the symbol.

  10.
Magnetic Tape File Storage - This symbol is used to denote files stored on magnetic tape medium.  A description of the file contents is entered on the face of the symbol.

  11.
Terminal or System Exit/Entry - This symbol is used to indicate the beginning, or ending point of the process represented on a flowchart.  It is also used to display system entry or exit of data.

  12.
On‑Page Connector - On‑page connectors allow document flows to be bridged within a single page of the flowchart.  Each connector is numbered within a page.  An arrow pointing to a connector identifies the other connector on the same page where the document flow continues.  An arrow pointing away from the connector identifies the connector from which the flow is continuing.

  13.
Off Page Connector - Rarely do document flowcharts fit on one page.  Off page connectors are used to connect multiple pages of a document flowchart.  Shown within the off page connector symbol is the page number that the flow continues to (or from which the flow came) and a connector number.

  14.
Annotation - This symbol is used to include important supplementary information or explanations that are difficult to describe graphically within the flowchart itself.

  15.
Decision - Sometimes in a system, the course of action depends on making a decision or choice.  A description of the decision would appear in the symbol (e.g. "Is the document complete?").  Two labeled flow lines would exit from the decision symbol; a line labeled with "yes" ("yes" the document is complete) would lead to a paper off-line file, while a line labeled "no" ("no" the document is not complete) would show the document flowing back to the user department.

  16.
Calculator or Register Tape - This symbol is used to represent the output from a process that provides a summary of calculations such as totaling a batch of cash receipts or sales, or calculating discounts.

17.
Physical (Non‑document) Objects - This symbol is used to denote any physical object that may accompany a document flow (e.g., merchandise, supplies, and products).
R2.
What are the important flowcharting conventions or techniques you should follow to make a flowchart easier to understand? 

1. Prepare the flowchart to be read "Left‑to‑right, Top‑to‑bottom".

2. All Documents Must Have an Origin and Termination

3. Keep Flowcharts Uncluttered

4. Make Sure the Progress of a Document is Clear

5. Make Sure Your Flowchart is Complete: Represent Each Input, Processing, Output, and Storage Step

R3.
When should you use an overlapping document symbol instead of a single document symbol in a system flowchart?

A single document symbol is used to represent one or more documents of the same type for which there is only one copy of each document. The overlapping document symbol is used to represent one or more documents of the same type for which multiple copies of each document exist. The number of overlapped symbols should equal the number of copies, with the copy number written in the top right corner of each overlapped symbol. The overlapping document symbol is also used to represent copies of two or more different documents that move together in a flowchart. The number of overlapped symbols should equal the number of document copies that are moving together. The name of each document, as well as the copy number, is written on each overlapped symbol. 
R4.
What is the difference between online processing and real-time processing? Can processing be both online and real-time? Can processing be online without being real-time?

Online processing means the computer-input device is connected to the CPU so that master files can be updated as transaction data are entered. Real-time processing means master files are updated as transactions occur so an immediate response may be given to an information user in time to affect the outcome of the event. Real-time processing generally requires online processing; however, online processing does not guarantee real-time, since transaction data may be entered long after the transactions actually occur.  

R5.
Draw the data flow diagram symbols and describe the use of each.

Data-flow diagrams include four symbols: process, data inflow sources and report outflow destinations, data stores, and data-flow lines.  Like flowcharting, there are slight variations on some of the symbols.

1.
Process -Circles are used to represent processes that take data inflows and transform them to information outflows.  The name or description of the process in verb form is used to label the circle.  The verb is followed by an object, such as Record order data in Exhibit 5-9, process 1.1.4.

2.
Data-Inflow Sources and Information Outflow Recipients - Rectangles (or squares) represent data-inflow sources and information outflow recipients.  Each type of data flowing into the process and its source is represented as a line from a rectangle to the circle representing the process.  The rectangle is labeled with the name of its sources (e.g. Customer, Vendors, Government Agency) and the line is labeled with the name of the data-flow (e,g, Order, Bill, Assessment).


Each flow of information exiting the business process is represented as a line and its recipient as a box.  As with data inflows and sources, the information outflow and its recipient are also labeled.

 3.
Data-Flow Lines - Data-flow lines display the route of data inflow and information outflow. They can be straight or curved lines. The data-flow is generally labeled and the arrow indicates the direction of the data flow.  If data flow lines are used to connect a process to a data store where the data store contains the same name as the data flow, no label is required on the flow line.

 4.
Data Stores - Two parallel straight lines
 are used to display a store or collection of data.  A description of the data store contents is entered on the symbol.  Data stores are used anytime it is necessary to store the output from a process before sending it on to the next process. 

R6.
List and explain the various levels of data flow diagrams.

Data-flow diagrams are divided into levels to keep them manageable in size and complexity.  The highest level of data-flow diagrams is the context-level diagram.  The context level diagram provides the scope of the system being represented.  The system under investigation is identified in a process symbol in the center of the diagram.  Sources and destinations of data and information are shown in rectangular (source and destination) symbols around the process symbol.  The data-flow lines describe the input data to the system and the output reports from the system.

The process identified in the context-level diagram is divided into the more detailed processes performed within the system.  The top level under the context-level diagram is called level zero and depicts only the very high level processes.  Each of the level zero processes may be subdivided into more detailed processes in subsequent levels of DFDs (e.g. levels 1.0, 2.0, and 3.0), and these subsequent levels can even further divided to show high levels of detail (e.g. levels 1.2.1, 1.2.2, 1.2.3, etc.).

R7.
What are the important conventions or techniques you should follow when drawing a data flow diagram? 

1. 
A process must have at least one input data flow and one output data flow.

2. 
A data flow has at least one end connected to a process.  On a top-level DFD, the other end must be connected to one of the following:


a. Another process


b. A data store


c. An external entity

3. 
A data store must have at least one input and one output data flow.

4. 
Any single DFD should not have more than about seven processes.  Leveling is used to keep a single DFD within a complex system at a manageable number of processes.

Discussion Questions

D1.
Explain the difference(s) between data flow diagrams and flowcharts. Which do you think is easier to prepare?  Why?  Which do you think is easier to interpret? Why?

Flowcharting is used to graphically document information systems, focusing on the physical aspects of information flows and processes.  Unlike flowcharts which represent the physical components of an information system, data-flow diagrams provide a more conceptual, nonphysical display.  They disregard such things as organizational units, the computer on which the data are processed, and the media on which the data are stored.  A DFD does not represent organizational structures or data relationships.  Flowcharts are typically considered easier to prepare because they require no subjective judgment as to how much detail to include on any specific level and do not require balancing between levels (because they have only one level). Flowcharts are also typically considered easier to interpret because they specify the physical components of the system, resulting in only one possible interpretation. DFDs are more ambiguous because multiple interpretations are possible for the same DFD.   Although flowcharts include more symbols that the preparer and interpreter must learn, the difficulty of learning those symbols is generally less than the difficulties associated with the different levels and multiple possible interpretations.  
D2.
Explain the difference(s) between task level and business process level models in the REA ontology.

The purpose of task level modeling in the REA ontology is to document the flow of data through an enterprise. All activities involved in the inflow, processing, and outflow of data are included in task level models.  No pattern has been identified for tasks.  The purpose of business process level modeling in the REA ontology is to design a database, that is, to establish the architecture for the storage of data.  A database should not need to be significantly changed anytime workflow changes. Therefore most tasks are not used as base (foundational) elements in databases designed with the REA ontology.   Events in the business process level models are tasks; as are the specific steps that are required to accomplish an event (those individual steps are not events and are not represented in the business process level model). Data captured as a result of tasks may be included in the business process level models as attributes, and data needed to accomplish tasks can be retrieved from the database via queries.
D3.
What are the advantages and disadvantages of a system flowchart as compared to a narrative description of an enterprise system’s documents, processes, and data flows?

The primary advantage of a system flowchart as compared to a narrative description of an enterprise system’s documents, processes, and data flows is that the flowchart is a succinct summarization that can typically be read by an educated user in a shorter timeframe than a narrative with equivalent information. The graphical depiction of the flows may make it easier to visualize the flow of the workflow process. The primary disadvantage is that specialized training is needed to prepare and interpret the system flowcharts.  Most literate people could observe workflow and write a corresponding narrative to describe the inflows, processing, and outflows of data in an enterprise system.  Most literate people could also read and understand a well-written narrative. Most literate people are not trained in the symbols and structures of system flowcharts, therefore they would have a difficult time creating or interpreting them. 

Applied Learning

A1.
Develop a system flowchart to represent the acquisition/payment tasks for Jayvision, Inc. as described in the first scenario in this chapter. Next develop a system flowchart to represent the acquisition/payment tasks for Jayvision as described in the second scenario in this chapter. How are they similar? How are they different?
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The two flowcharts are similar in that they use the same base set of symbols and are prepared using the same rules. The form of the media is evident, as are the areas responsible for each process and for each store of information.  However, the two flowcharts look quite different because different symbols must be used to represent the revised processes and storage media in the reengineered system. 

A2.
Develop a data flow diagram to represent the acquisition/payment tasks for Jayvision, Inc. as described in the first scenario in this chapter. Next develop a data flow diagram to represent the acquisition/payment tasks for Jayvision as described in the second scenario in this chapter. How are they similar? How are they different? 

The following diagram represents the acquisition/payment tasks for Jayvision for both the first and second scenarios. The logic of the tasks does not change from the first scenario to the second; the physical means by which they are accomplished changed. Since data flow diagrams focus on the logical flow, no changes are needed.
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A3.
Working as a team, visit a local enterprise and flowchart a source document (e.g. a customer order, sales invoice, or purchases order) from origination to its final destination.  Also, flowchart a task performed by one of the organization's clerks.  In class, exchange your flowchart with another team and write a narrative of their flowchart.  Prepare a written or verbal critique of how well the other team interpreted the flowchart your team prepared.

The flowcharts will differ depending on the type and nature of the organization visited.  Use the flowcharting conventions and suggestions presented in the chapter to critique the work of others.

A4.
The following describes the process to execute a credit sale at Willie's Furniture Store. Sales clerks assist customers in locating and pricing merchandise.  A sales clerk prepares a sales invoice with an original and three copies.  If the merchandise on an invoice is priced differently than the list price, the price change must be approved with a signature by the sales manager.  Copy #3 of the sales invoice is filed by the salesperson in a salesperson file.


   The salesperson walks the customer and the remaining copies of the invoice to the credit approval department where the invoice is checked for mathematical errors by a clerk.  The credit manager evaluates the credit standing of the customer, approves or rejects the application based on standard company policy, and marks "credit sale" on the invoice along with the results of the credit evaluation.  Invoice copy 2 of credit approved sales is given to the customer.  The credit approval department keeps the original copy of the invoice in their files (filed numerically) and sends the other copy to shipping.


   The shipping department uses their copy as a guide to pull merchandise and deliver it to the customer.  The customer is asked to sign the invoice copy as evidence of delivery.  The delivery person files the invoice copy by date.

Required:

(a) Prepare a document/procedure flowchart for the process just described.

(b) Prepare a logical data flow diagram for this process.

a. Willie’s Furniture Store System Flowchart
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b. Wiilie’s Furniture Store DFD
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A5.
Motor Building Industry (MBI) Incorporated develops and manufactures natural-gas powered motors. Capital tools are the larger, more-prominent assets of the organization.  Because of their long life and significant value, considerable attention is devoted to their acquisition and use.  The following procedures are used in acquiring capital tools for MBI Inc.


   A capital tool is defined as any individual item that costs over $10,000.  Capital tools must be requested by a department manager and reviewed and approved by the capital tool planning committee.  The department manager prepares a purchase request and a copy (which is filed numerically) and sends the original copy to the planning committee.  The planning committee reviews all purchase requests and decides whether to approve the tool request.  The committee remits disapproved purchase requests to the requesting manager and forwards approved purchase requests to MBI's purchasing department.


   Approved capital tools are purchased by the purchasing department manager.  Using the approved purchase request, a purchasing agent prepares a purchase order and a copy for each order.  The original is filed numerically and the copy is sent to MBI's receiving department.  Each tool is assigned to only one purchasing agent, and the assignment is made according to the vendor from whom the tool is intended to be purchased.  Several vendors are assigned to each purchasing agent to establish a personal relationship with the vendor and secure a more favorable price because of their knowledge of the vendor.


   Receiving clerks at the dock receive the tools, inspect them, match the tool to a purchase order, complete a receiving report, and route the tool to the department that originally requested it.  Receiving clerks send the receiving report to the treasury department and file a copy alphabetically.  Purchase orders are filed numerically.  Occasionally, tools are received that were never ordered.  Even though the number of these items is relatively small, sorting them out and returning them occupies a major portion of the receiving clerk's time.


   The treasury department is informed of capital tools received by the receiving report.  They pay vendors monthly for the items invoiced by the vendor during the month.  An elaborate matching process is required to verify that the price paid is the same as the price negotiated by the purchasing agent.

Required:

a.
Prepare a context diagram for the system.

b.
Prepare individual data flow diagrams to represent each of the following: record purchase, maintain buyers, and prepare approved but not yet purchased report. You can omit process numbers for this exercise.

c.
Prepare a flowchart of MBI's tool acquisition process (excluding the payment process).

a. MBI Context Diagram
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b. MBI Individual Process DFDs
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c. MBI Acquisition Flowchart
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A6.
The Warehouse Club is a small merchandise discount store that sells everything from grocery items to automotive parts.  The Warehouse Club is able to secure low prices by buying in bulk and by operating out of a leased warehouse.  In addition, only paid members are allowed to shop at a Warehouse Club location.  The following is a description of the yearly member renewal process.


   At or near the first day of each month, an accounts receivable clerk queries the membership database to identify those whose membership expires during the following month.  For example, on January 1st a query is executed to identify memberships that expire during February.  A membership renewal list is printed for use in preparing individual invoices and for documentation.


   Using the computer and the membership renewal list, an accounts receivable clerk prepares each individual invoice for members.  This process automatically updates accounts receivable records.  The computer prints two copies of the invoice.  The original invoice is sent to the customer and the invoice copy is stored numerically in a filing cabinet.  The membership list is also stored in a filing cabinet, but is filed according to the date.


   When payment checks are received they are immediately processed.  First, a copy is made and stored alphabetically in customer files.  Next, account receivable records are updated and customers are given another year of shopping privileges.  Finally at the end of the day, checks are endorsed and deposited in the bank.

Required:

a.
Prepare a flowchart of this process.

b.
Prepare a logical data flow diagram for this process.

a. Warehouse Club Flowchart
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b. Warehouse Club Logical DFD
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A7.
Convenient Computing Associates (CCA) operates a mailing-order operation and sells a vast array of computer products and accessories.  The following is a description of Convenient Computing's collection process:
   The policy of CCA is to collect all accounts receivable as quickly as possible.  CCA encourages prompt payment by sending reminder statements at the end of each month and calling customers whose balance is more than 30 days past due.

   On the last working day of the month, the accounts receivable clerk prints a statement for each customer showing a balance due on the account.  Statements are automatically generated by a computer which maintains the accounts receivable files and records.  The original statement is mailed to the customer and a copy of the statement is filed alphabetically according to customers’ last names.
   On the 15th and the last day of the month, the accounts receivable clerk prints an open accounts receivable aging report by customer.  The clerk calls the customer on all invoices more than 30 days past due.  The purpose of the call is to verify the accuracy of the invoice data.  If the information is correct, a polite reminder is given to encourage prompt payment.  The open receivable report is marked with the clerk's initials and the date the call was made, and filed by date when all calls are complete.
Required:

a.
Prepare a flowchart of this process.

b.
Prepare a logical data flow diagram for this process.
a. CCA Flowchart
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b. CCA Logical DFD
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A8. 
Wiltex Research is a company that performs energy research on a contract basis for major oil and chemical companies.  The following narrative describes the process to acquire materials for research projects.
   A project manager determines the materials needed for a project and purchases them from a vendor. The project manager completes a purchase order for each type of material. A catalogue price is used, or the vendor is contacted by telephone to determine the price. The purchase order has an original and two copies (Copy #1 and Copy #2).
   The project manager sends the purchase order to the project supervisor for approval or disapproval.  The project manager writes approved or disapproved on the purchase order, signs it, and returns it to the project manager.  The project manager sends the original copy of approved purchase orders to the vendor; sends Copy 1 to the accounting clerk; and files Copy 2 in a permanent project file (ordered numerically by project number).  Disapproved purchase orders are thrown out by the project manager.
   The accounting clerk files Copy 1 in a temporary file (numeric by PO number). 
   The project manager receives and inspects materials sent from the vendor and compares them to the packing slip.  The packing slip is sent to the accounting clerk as evidence that the materials have been received.  The accounting clerk matches the packing slip with the Copy 1 of the purchase order and prepares a check (which has an original and one copy).
   The check is attached to the packing slip and Copy 1 of the purchase order is sent to the project supervisor for a signature.  Once signed, the entire set of documents is returned to the accounting clerk who sends the original copy of the check to the vendor, and files the copy of the check with the supporting documentation attached to it in a permanent file (ordered numerically by check number).


Required: 
Prepare a flowchart of this process.

Wiltex Research Flowchart
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     �Some authors use a rectangular box that is open at one end.
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