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INTEGRATIVE CASE 5&5
What a hectic few months it has been for Ashton Fleming! He helped S&S get started,

helped get S&S through its weeklong grand opening, and was swamped with process-

ing all the transactions from the highly successful grand opening. Because of its rapid
growth, S&S has outgrown the initial rudimentary AIS that Ashton selected. Lacking

time and expertise, Ashton has engaged Computer Applications (CA), a systems

consulting firm, to help S&S select and install a new and more powerful AIS.

During Ashton's first meeting with Kimberly Sierra, CA's manager, she asked about

S&S's system requirements and management's expectations. Ashton had yet to think
through these issues, so he could not answer her specifically. When she asked how
S&S's system worked, Ashton plunged into a discussion about the use of various com-
pany documents, but Kimberly seemed unable to absorb his detailed explanations.
Ashton thought that part of his discussion was helpful, but overall it was irreleyant to
the issue at hand.

Ashton came away impressed by CA and Kimberly. He also realized the need to
understand S&S's information requirements more clearly. From his days as an auditor,
Ashton knew the value of good system documentation in helping unfamiliar users both
understand and evaluate a system. Good system documentation would be a big help
to him and Kimberly, as well as to Scott and Susan as they evaluate the current and
proposed systems.
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After sharing his conclusions with Susan and Scott, they enthusiastically approved

Ashton's plan to document the current and proposed systems. They supported his tak-

ing a leadership role in moving toward a new system and were especially interested in

diagrams or charts that would document the existing system and help them understand

and evaluate it.

Introduction

Documentution encompasses the narratives, flowcharts, diagrams, and other written materials

that explain how a system works. This information covers the who, what, when, where, why, and

how of data entry, processing, storage, information output, and system controls. Popular means

of documenting a system include diagrams, flowcharts, tables, and other graphical representa-

tions of information. These are supplemented by a narrative description of the system, a written

step-by-step explanation of system components and interactions. In this chapter, we explain two

common systems documentation tools: data flow diagrams and flowcharts.

Documentation tools are important on the following levels:

1. At a minimum, you must be able to read documentation to determine how a system works.

2. You may need to evaluate internal control systems documentation to identify strengths and

weaknesses and recommend improvements. Or, you may need to evaluate documentation

for a proposed system to determine whether it meets the company's needs.

3. More skill is neededto prepare internal control documentation or documentation that

shows how an existing or proposed system operates.

This chapter discusses the following documentation tools:

l. Data flow iliagram (DFD), a graphical description of data sources, flows, processes,

storage, and destinations
2. Document Jlowchart, a graphical description of the flow of documents and information

between departments or areas of responsibility
3. SystemJlowchsrt, a graphical description of the relationship among the input, processing,

and output in an information system

4. Programflowchart, a graphical description of the sequence of logical operations a computer

performs as it executes a program

Accountants use documentation techniques extensively. Auditing standards require that inde-

pendent auditors understand the automated and manual internal control procedures an entity uses.
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FIGURE 3-1
Data Flow Diagram

Symbols

One good way to gain this understanding is to use flowcharts to document the internal control
system, because such graphic portrayals more readily reveal weaknesses and strengths.

The Sarbanes-Oxley Act (SOX) of 2002 requires an internal control report in public com-
pany annual reports that (1) states that management is resppnsible for eqtablishing and maintain-
ing an adequate inlernal control slructure and (2) assessqs the effectiveness o[ the company's
internal controls. SOX also specifies that a company's quditor must evaluare management's
assessment of the company's internal control structures and aftest to its accpracy. The auditor's attes-
tation should include a specific notation about significar{t defects or material noncompliance
found during internal control tests. This means that both the]company and its auditors have to doc-
ument and test the company's internal controls. To do so, tfrey rnust be able to prepare, evaluate,
and read different types ofdocumentation, such as flowcharts.

Documentation tools are also used extensively in the systems development process. In addition,
the team members who develop information systems applications often change, and documenta-
tion tools help the new team members get up to speed quickly.

According to one study, 62.57o of information systems professionals use DFDs and 9'7 .6Vo

use flowcharts. Over 92Vo of users were satisfied with the use of both DFDs and flowcharts and
use both.

Documentation is easier to prepare and revise when a software package is used. Once a
few basic commands are mastered, users can quickly and easily prepare, store, revise, and print
presentation-quality documentation.

The documentation tools in this chapter are used throughout the book. They are also tested on
professional examinations, and learning about them better prepares you fbr these examinations.

Data Flow Diagrams

A dsta flow diagram (DFD) graphically describes the tlow of data within an organization. It
uses the symbols shown in Figure 3-l to represent fourbasic elernents: data sources and destina-
tions, data flows, transformation processes, and data stores. For example, Figure 3-2 shows that
the input to process C is data flow B, which comes from data source A. The outputs of process C are
data florvs D and E. Data flow E is sent to data destination J. Process F uses data flows D and G
as input and produces data flows I and G as output. Data flow G comes from and returns to data
store H. Data flow I is sent to data destination K.

Figure 3-3 assigns specilic titles to each ofthe processes depicted in Figure 3-2.Figures3-2
and 3-3 will be used to examine the four basic elements of a DFD in more detail.

A data source and a dsta destinstion are entities that send or receive data that the system
uses or produces. An entity can be both a source and a destination. They are represented by
squares, as illustiated by items A (customer), J (bank), and K (credit manager) in Figure 3-3.

Symbol

t-tll

(

a)

Name

Data sources and
destinations

Data flows

Transformation
processes

Data stores

Explanation

The people and organizations that send data to and
receive data from the system are represented by
square boxes. Data destinations are also referred to
as data sinks.

The flow of the data into or out of a process is
represented by curved or straight lines with arrows.

The processes that transform data from inputs to
outputs are represented by circles. They are often
referred to as bubbles.
The storage of data is represented by two horizontal
lines.
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FIGURE 3-2
Basic Data Flow Diagram
Elements

FIGURE 3.3
Data Flow Diagram of
Customer Payment
Process

o*" 
fo* 

tot

Doto flow (B) Doto flow (D) Doto flow (ll

Doto flow (E)

A data flow is the movement of data among processes, stores, sources and destinations.
Data that pass between data stores and a source or destination must go through a data transforma-
tion process. Data flows are labeled to show what information is flowing. The only exception is
data flow between a process and a data store, such as data flow G in Figure 3-3, because the data
flow is usually obvious. In data flow G, data from the accounts receivAble file is retrieved,
updated, and stored back in the file. Other data flows in Figure 3-3 are B (customer payment),
D (remittance data), E (deposit), and I (receivables information).

If two or more data flows move together, a single line is used. For example, data flow B
(customer payment) consists of a payment and remittance data. Process 1.0 (process payment)
splits them and sends them in different directions. The remittance data (D) is used to update
accounts receivable records, and the payment (E) is deposited in the bank. Ifthe data flow sepa-

rately, two lines are used. For example, Figure 3-4 shows two lines because customer inquiries
(L) do not always accompany a payment (B). If represented by the same data flow, the separate
elements and their different purposes are obscured, and the DFD is more difficult to interpret.

Processes represent the transformation of data. Figure 3-3 shows that process payment (C)
splits the customer payment into the remittance data and the check, which is deposited in the
bank. The update receivables process (F) use-s remittance (D) and accounts receivable (H) data to
update receivable records and send receivables information to the credit manager.

Accounts
receivoble

(H)

Customer
poyment

(B)

Remiitonce
doto

(D)

Receivobles
informoiion

(t)

Deposit (E)
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Subdividing the DFD

DFDs are subdivided into successively lower levels to provide ever-increasing amounts of detail,
because few systems can be fully diagrammed on one sheet of paper. Also, users have differing
needs, and a variety of levels can better satisfy differing requirements.

The highest-level DFD is referred to as a context diagram because it provides the reader
with a summary-level view of a system. It depicts a data processing system and the entities that are
the sources and destinations of system inputs and outputs. For example, Ashton drew Figure 3-5 to
document payroll processing procedures at S&S. The payroll processing system receives time card
data from different departments and employee data from human resources. The system processes
these data and produces (l) tax reports and payments for governmental agencies, (2) employee pay-
checks, (3) a payroll check deposited in the payroll account at the bank, and (4) payroll information
for management.

Ashton used the description of S&S's payroll processing procedures in Table 3-l to decom-
pose the context diagram into successively lower levels, each with an increasing amount of
detail. Read this description and determine the following:

o How many major data processing activities are involved?
a What are the data inputs and outputs of each activity (ignoring all references to people,

departments, and document destinations)?

The narrative in Tabte 3-1 describes five data processing activities:

1. Updating the employee /payroll master file (first paragraph).
2. Handling employee compensation (second, fifth, and sixth paragraphs). Later in this chapter,

you will see a breakdown of this activity into smaller parts in a lowerlevel DFD.
3. Generating management reports (third paragraph).

FIGURE 3.5
Context Diagram for S&S

Payroll Processing

FIGURE 3.4
Splitting Customer

Payments and lnquiries
tl

Customer inquiries (L)

j

I I aoto store isa repository of data. DFDs do not show the physical storage medium (such as
d server or paper) used to store the data. As shown in Figure 3-3, data stores (H) are represented by
horizontal lines, with the name of the file written inside the lines.
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TABLE 3-1 Narrative Description of payroll

When employees are hired, they complete a new-employee form. when a change to an employee's payroll status occurs, such as a
raise or a change in the number of exemptions, the human resources department completes an employee chanqe fon1. A coov of
these rorms i, J",,t to puv.#H":: 

':'H:'J:'"TJdTT:l"i:Tffi".'#iffi::[Jf;H:'#:il1ffi;.",lfrii""llT;i.1"*J,ii.in the lile. Employee records are stored alphabetically,

Some S&S employees are paid a salary, but most afe hourly workers who record their time on tirqe cards. At the end of each pay
period, department managers sendthe time cards t{ the payroll dqpartment. The payroll clerk usef the time card data, data from t1,e
employee file (such as pay rate and ann'ral salary), 

land 
the appropiiate tax tables to prepare a twofpart .t ..t ro. 

"u"t 
employee.

The clerk also prepares a two-part payroll register Chowing g.or. puy, deductions, uno n", puy ro.]eact 
"*ptoy"". 

The clerk updates
the employee file to reflect each employee's .rrr.n[ earnings. The original copy of the 

"-itoy.. fuy.rr..t', i, forwarded to Susan.
The payroll register is forwarded to the accounts payable clerk. The time cards and rhe duilica,. Joil". olthe payroll register and
paychecks are stored by date in the payroll file.

Every pay period, the payroll clerk uses the data in the employee/payroll file to prepare a payroll summary report for Susan so that
she can control and monitor labor expenses. This report is fo.wa.aed to Susan, *itt tt 

" 
original copies of the employee paychecks.

Every month, the payroll clerk uses the data in the employee/payroll file to prepare a two-part tax report. The original is forwarded tothe accounts payable clerk, and the duplicate is added to thttax records in thl payroll fiie. The accounts payable clerk uses the tax
report to prepare a two-part check for taxes and a two-part cash disbursements voucher. The tax ."po.t urrd the original copy of each
document are forwarded to Susan. The duplicates are stored by date in the accounts payable file.
The accounts payable clerk uses the payroll register to prepare a two-part check for the total amount ofthe employee payroll and a two-part disbursements voucher. The original copy ofeach document is forwarded to Susan, and the payroll register and the duplicates are
stored by date in the accounts payable file.

Susan reviews each packet of information she receives, approves it, and signs the checks. She forwards the cash disbursements
vouchers to Ashton, the tax reports and payments to the appropriate governmental agency, the payroll check to the bank, and the
employee checks to the employees. She fires the payrorl report chronologicary.
Ashton uses the payroll tax and the payroll check cash disbursement vouchers to update the general ledger. He then cancels thejoumal voucher by marking it "posted,, and files it numerically.

4. Paying taxes (fourth paragraph).
5. Posting entries to the general ledger (last paragraph).

The five activities and all data inflows and outflows are shown in Thble 3-2.
Ashton exploded his context diagram and created the Level 0 DFD (called level 0 because

there are zero meaningful decimal points-1.0, 2.0, etc.) shown in Figure 3-6. Notice that some
data inputs and outputs have been excluded from this DFD. For 

"*u*pl", 
in process 2.0, the data

inflows and outflows that are not related to an external entity or to another process are not
depicted (tax tables and payroll register). These data flows are internal to the "pay employees,,
activity and are shown on the next DFD level.

TABLE 3'2 Activities and Data Flows in payroll processing at s&s
Activities Data lnputs Data Outputs
Update employee/payroll fi le

Pay employees

New employee form
Employee change form

Time cards

Employee/payroll file
Tax rates table

Employee/payroll file

Employee/payroll frle

Payroll tax cash disbursements voucher
Payroll cash disbursements voucher

Updated employee/payroll fi le

Employee checks
Payroll register
Updated employee/payroll fi le
Payroll check
Payroll cash disbursements voucher

Payroll report

Tax report
Thx payment
Payroll tax cash disbursements voucher
Updated employee/payroll fi le

Updated general ledger

Prepare reports

Pay taxes

Update general ledger



FIGURE 3.6
Level 0 DFD for S&S

payroll processing
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c\{>

lme corr^

check

Poyroll cosh
disbursements

voucher

Employee/poyroll
flle

Poyroll iox
disbursements

voucher

Generol
ledger

Poyroll report
Tox report ond poymeni

Ashton exploded process 2.0 (pay employees) to create a Level 1 DFD (it has one meaning-
ful decimal place-2.I,2.2, etc.). Figure 3-7 provides more detail about the data processes

involved in paying employees, and it includes the tax rates table and the payroll register data
flow omitted from Figure 3-6. In a similar fashion, each of the Figure 3-6 processes could be

exploded, using a Level I DFD, to show a greater level of detail.
Some general guidelines for developing DFDs are shown in Focus 3-1.

FIGURE 3.7
Level 1 DFD for Process

2.0 in S&S Payroll
Processing

New employee

Tox rotes loble
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process the data.
2, ignore certain aspects of the system. A DFD is a dia-

gram of the origins, flow, transformation, storage, and

destinations of {q!a. All control processes and actions are

ignored. Only very important error paths are included;
unimportant error paths are ignored. Determining how
the system starts and stops is not shown.

l. Understand the system. observe orgpnization infor-
mation flows, and interview the individilals who use and

time and place should be grouped together. Never

combine unrelated items into a single transformation
process. lf data are not processed together, or are some-

times processed differently, then separate them.
9. ldentiflr all files or data stores- ldentify each tempo-

,"ry or. ["r.unent data repository, and identify each

data flow into and out of it.
10.' tdentify all data sources and destinations. lnclude

11. Name all DFD elements. Except for data flows into
or out of data stores (the data store name is usually suf-

ficient to identify the data flow), data elements should

be given unique-and descriptive names representing
whlt is known about them. Naming data flows first
forces you to concentrate on the all-important data flows,

rather than on the processes or stores. Processes and

data stores typically take their names from the data
inflows or outflows. Choose active and descriptive names,

such as "update inventory" and "validate transaction,"
rather than "input data" or "update process'" Process

names should include action verbs such as update, edit,
prepare, reconcile, and record.

12. Subdivide the DFD. A cluttered DFD is hard to read- 
;il;;;;"rr"oli yo, hau" more.than fiveto.seven
processes on a page, decompose the context diagram
into high-level processes. Explode these high-level
processes into successively lower-level processes.

13. Give each process a sequential number, Giving each

process a sequential number (lower to higher) helps

readers navigate among the DFD levels.

14. Repeat the process. Work through data flows several

times. Each subsequent pass helps refine the diagram
and identify the fine points. Organize the DFD to flow
from top to bottom and from left to right._

15. Prepare a final copy. Do not allow data flow lines

to cross over each oiher; if necessary, repeat a data
store or destination. Place the name of the DFD- the

date prepared, and the preparer's name on each

page'

3. Determine'system boundaries. Determine what to
include and eiclude. lnclude all relevant data elements
in the DFD, because excluded items will not be consid-
ered during system development.

4. Develop a context diagram.:A context diagram
depicts system boundaries. ln the diagram's center is a

circle wiih the name of the system. O-utside entities the
system interacts with directly are in boxes on either side,

connected by data flows depicting the data passed

between them. DFDs in successively more detail depict
data flows in the system.

5. ldentify data flows. ldentify all data flows entering
or leaving the system's boundary, including where the
data originate and its final destination. A significant
*ou"r""nt of information is usually a data flow. All data
flows come from and go to a transformation process, a

data store (file), or a source or destination. Data flows
can move in two directions, shown as a line with arrows
on both ends (see G in Figure 3-3).

6. Group data flows, A data flow can consist of one or
more pieces of datum. Data elements that always flow
together should be grouped together and shown as one

data flow until they are separated. lf the data do not
always flow together, show them as separate data flows.

7. ldentify transformation processes. Place a circle

wherever work is required to transform one data flow
into another. All transformation processes should have

one or more incoming and outgoing data flows.
8. Group transformation processes. Transformation

processes that are logically related or occur at the same

Flowcharts

A flowchart is an analytical technique used to describe some aspect of an information system

in a clear, concise, and logical manner. Flowcharts use a standard set of symbols to describe

pictorially the transaction processing procedures a company uses and.the flow of data through a

system. The symbols used to create flowcharts are shown in Figure 3-8.

Flowcharting was introduced by industrial engineers in the 1950s as a way of (l) recording

how business processes are performed and documents flow and (2) analyzing how to irnprove

processes and document flows. Soon internal auditors began using flowcharts in operational

audits to better understand their company's business processes. Later, external auditors began
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using flowcharts to evaluate their clients'internal controls. Flowcharts became even more impor-
tant when the Sarbanes-Oxley Act required companies to document their business processes and

internal controls.
Flowcharts have significant advaitages. A pictorial representation is much easier to under-

stand than a narrhtive description. Both tfue auditor and the business owner can use the flowchart
as a working tool during discussions. {'o. uo experienced flowcharter using a computerized
drawing tool, flowcharts provide an eas/ way to capture and record data during interviews, and

they can be easily and quickly revised.

Flowcharts do have some disadvantages. Some people do not like or understand them. Many
are poorly drawn and therefore not as helpful as they should be. They are time-consuming to

prepare if the flowcharter is not trained properly.

Early flowcharts were drawn using a flowcharting template, a piece of hard, flexible plastic

on which symbols have been die cut. Most flowcharts are now drawn using a software program

such as Visio. Flowcharts can also be drawn using Microsoft Word, Excel, or PowerPoint.

Flowcharting symbols are divided into four categories, as shown in Figure 3-8:

l. Inputloutput symbols represent devices or media that provide input to or record output

from processing operations.
2. Processing symbols show what types of devices are used to process data or indicate when

processing is performed manually.
3. Starage symbols represent the devices used to store data.

4. Flow and miscellsneous symbols indicate the flow of data, where flowcharts begin or
end, where decisions are made, and when to add explanatory notes to flowcharts.

Symbol Name

lnput/Output Symbols

a_)Un
O
C}.I
T
Processing Symbols

FIGURE 3-8

Common flowcharting
symbols

Explanation

iE
i\]

Document

Multiple
copies of one
document
lnpuVoutput;
Journal/ledger

Display

Online keying

Terminal or
personal

computer

Transmittal
tape

Computer
processing

Manual
operation

A document or report.

lllustrated by overlapping the document symbol
and printing the document number on the face
of the document in the upper right corner

Any input or output function on a program
flowchart. Also used to represent accounting
journals and ledgers in a document flowchart

lnformation displayed by an online output device

such as a terminal, monitor, or screen

Data entry by online devices, such as a terminal
or personal computer

The display and online keying symbols are used

together to represent terminals, personal

computers, and other electronic devices capable
of both input and output

Manually prepared control totals; used for control
purposes to compare to computer-generated
totals

A computer-performed processing function;
usually results in a change in data or information

A processing operation performed manually
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Symbol Name Explanation
FIGURE 3-8
(continued)

Auxiliary
operatiorfr

\ Off-line
I

Symbols
q Magnetig

I oisk/drivd

-)
Magnetic tape

)\_l
[[/ File

V
Flow and Miscetlaneous Symbols

A processing function performed by a device that
iE not a computer

ng ' An operation utilizing an ofi-line keying device
(e.9., key to disk, off-line register)

Data stored on a'magnetic disk or drive
,l

Data stored on a magnetic taPe

File of documents mahually stored and retrieved;
followi ng letters i ndicate f i le-orderi n g sequence:

N = nUmerically, A = alphabetically, D = by date

-----------'

_:-

o
U
O
+
f

Document Flowcharts
A document flowchart illustrates the flow of documents and information among areas of
responsibility within an organization. They trace a document from its cradle to its grave, showing

where each document originates, its distribution, its purpose, its disposition, and everything that

happens as it flows through the system.

A document flowchart is particularly useful in analyzing internal control procedures.

Document flowcharts that describe and evaluate internal controls are often referred to as internal
control flowcharts. They can reveal system weaknesses or inefficiencies, such as inadequate

communication flows, unnecessary complexity in document flows, or procedures responsible for

causing wasteful delays. Document flowcharts prepared as part of the systems design process

should be included in system documentation.
The document flowchart that Ashton developed for the payroll process at S&S, as described

in Table 3-1 and 3-2, is shown in Figure 3-9.

General guidelines for preparing flowcharts that are readable, clear, concise, consistent, and

understandable are presented in Focus 3-2 (see page 80).

Document
or processrng
flow
Data/
information
flow
Communication
link

On-page
connector

Off-page
connector

Iermrnal

Decision

.Annotation

Direction of processing or document flow; normal
flow is down and to the right

Direction of data/information flow; often used to
show data copied from one document to another

Transmission of data from one geographic location
to another via communication lines

Connects the processing flow on the same page;

its usage avoids lines crisscrossing a page

An entry from, or an exit to, another page

A beginning, end, or point of interruption in a
process or program; also used to indicate an

external party

A decision-making step; used in a program

flowchart to show branching to alternative paths

Addition of descriptive comments or explanatory
notes as clarification
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1. Understand a system before flowcharting it.
lnterview users, developers, auditors, and management,
or have them complete a questionnaire. Read a narra-
tive description of the system, or walk through system
transactions.

2, ldentiflr the,.eptities to,be' flowcharted. ldentify
departments, job functions, and external parties.
ldehtify documents andt information flows. as well as
the activities or processes performed on the data.

3. Divide the flowchart into columns. When several
departments or functions need to be shown, divide the
flowchart into columns and label each one. Flowchart
the activities of each entity in its respective column.

4. Flowchart the normal flqw of operations. Ensure
that all proceduies and processes are in proper order.
ldentify exception procedures using the annotation
symbol.

5. Organize flowchart. Design the flowchart so that infor-
mation flows from top to bottom and from left to right.

5. Give the flowchar!a clear beginning and ending.
Designate where each.document originates, and show
the final disposition of,all documents so that there are
no loose ends that leave the reader dangling.

7. Use standard flowcharting symbols drawn with a
template or a computer.

8. Clearly Iabel all symbols. Write a description of the
input, process, or output inside the symbol. lf the
description will not fit, use the annotation symbol.

9. Multiple copies of documents. For multiple copies
of a document, place document numbers in the top
right-hand corner of the symbol. The number should
accompany the symbol as it moves through the system.

1O. Manual processing symbol, Each manual processing
symbol should have an input and an output. Do not

' directly connect two documents, except when moving

moved to another column, it is often best to show the
document in both.

11. Page connectors. Use off-page connectors to move
from one flowchart page to another. Consider using on-
page connectors to avoid excess flow lines and thereby
produce a neat-looking page. Clearly label all connec-
tors to avoid confusion.

12: Use arrowheads on all flow lines. Do not assume
the reader will know the direction of the flow.

13. Multiple pages. lf a flowchart cannot fit on a single
page, clearly iabel the pages as follows: 1 of 3, 2 of 3,
and so on.

14. Show documents or reports in the column where
they are created. Then show them moving to another
column for further processing.

15, Files. Show data entered into or retrieved from a com-
puter file as passing through a processing operation
(a computer program) first. Draw a line from a document
to a file to indicate that it is being filed. A manual process
is not needed to show a document entering a file.

16. Draw a rough sketch of the flowchart. Be more
concerned with capturing content than with making a
perfect drawing. Few systems can be flowcharted in a
single draft.

17. Redesign the flowchart. Avoid clutter and a large
number of crossed Iines.

18. Verify the flowchart's accuracy. Review it with the
people familiar with the system. Be sure all uses of flow-
charting conventions are consistent.

19. Draw a final copy of the flowchart. Place the
flowchart name, date, and preparer's name on each
page.

System Flowcharts
Systemflowchcrls depict the relationships among system input, processing, and output. A sys-
tem flowchart begins by identifying system inputs and their origins. The input is followed by ihe
processing performed on the data. The resulting new information is the output component, which
can be stored for later use, displayed on a screen, or printed on paper. In many lnstances, the
output from one process is an input to another.

The sales processing system flowchart in Figure 3-10 represents Ashton's proposal to cap-
ture sales data using state-of-the-art sales terminals. These terminals will edit the sales data and
print a customer receipt. All sales data will be stored in a sales data file on a disk. At the end of
each day, the data will be forwarded to S&S's computers, where it will be summarized and batch
totals will be printed. A batch total is the sum of a numerical item contained in each transaction
being processed. An example is total sales for all sales transactions. The summary data will then
be processed, and batch totals will again be generated and printed. These amounts will be com-
pared with the batch totals generated prior to processing, ind all errors and exceptions will be
reconciled. The accounts receivable, inventory, and sales marketing databases and the general
ledger will be updated. users can access the files at any time uy using an inqpiry proJessing
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Soles terminol

FIGURE 3.10
System Flowchart of Sales Processing at S&S

system. This system will produce standard reports and allow users to access the data needed for

special analyses.

Systernflowcharts are an important systems analysis, design, and evaluation tool. They are

univeisally employed in systems work and provide an immediate form of communication among

workers. fh" ,yrt"* flowchart is an excellent vehicle for describing information flows and

procedures within an AIS.
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FIGURE 3-11
Relationship Between

System and program
Flowcharts

Program Flowcharts
A program flowchart illustrates the sequence of logical operations pertbrmed by a computer inexecuting a program. The relationsfip between system and progiam flowcharts is shown in

:l';:l# ,fl;:?:# 
nowchart describes thl slecinc togi" u,.i to p.'r;;;;;; ;;;;

"^--lt:gt:l llyctrarts 
employ a subset of the symbols shown in Figure 3-8. once designed andapproved, the program flowchart serves as the hlueprint for coding the computerprogram.

l

Il

-Summary and Case Conclirsion

Ashton prepared the DFDs and flowcharts of S&S's payroll processing system (Figures 3_6,3_j,
and 3-9) to document and explain the operation ortrri exlstlng system."He was pleased to see thatScott and Susan were able to grasp the essence of the system from this documentation. TheDFDs indicated the logical flow of data, and the flowcharts illustrated the physical dimensions ofthe system: The origin and final disposition and the interworking, oi,t" documents in eachdepartment were clear.

Susan and Scott agreed that Ashton should document the remainder of the system. The doc-umentation would help all of them understand the current system. It would also help Ashton andthe consultants design the new system. In fact, the payroli documentation had already helpedthem identify a few minor changes they wanted to make in their system. Using the informationfrom Figure 3-9, Susan now understands why the payroll clerk sometimes had to borrow the onlycopy of the payroll report that was prepared. She thus recommended that a second copy be madeand kept in the payroll department. Susan also questioned the practice ofkeeping all the payrollrecords in one employee/payroll file. To keepthe file fromieco*ing unwieldy, she recom-mended that it be divided into three files: personal employee oata, pai period documentation,
and payroll tax data' A discussion with the payroll clerk verifred tt uitrrir approach would makepayroll processing easier and more efficient.

over the next few weeks, Ashton documented the remaining accounting cycles. This process
helped him identify inefficiencies and unneeded repofis. He also found that some system documents
were inadequately controlled- In addition, he got several ideas about how an automated system couldhelp him reengineer the business processes at s&s. By substituting technology for human effort,outdated processes and procedures could be eliminated to make the s-ystem more effective.

System [lowthort Progrom Flowchort
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When Ashton completed his analysis and documentation of the current system, Susan and
Scott asked him to continue his work in designing a new system. To do that, Ashton must thor-
oughly understand the information needs of the various employees in the company. Then he can
design a new system using the tools that were explained in this chapter. Systems development isl
discussed in 

lcharters 

20 ttroryh 22).

documentation 69
narrativedescription 69
dataflow diagram (DFD) 70
data source 70
data destination 70

data flow 7l
process 7l
data store 72
contextdiagram '12

flowchart 75

document flowchart 77
intemal control flowchart 77
system flowchart 80
programflowchart 82

AIS IN ACTION
Chapter Q,uiz

1. A DFD is a representation of which of the following?
a. relationship among modules, data, and programs of an AIS
b. flow ofdata in an organization
c. decision rules in a computer program
d. computer hardware configuration

Documentation methods such as DFDs and flowcharts save both time and money, adding
value to an organization.
a. True b. False

Which of the following statements is FALSE?
a. Flowcharts make use of many symbols.
b. A flowchart emphasizes the flow of documents or records containing data.
c. DFDs help convey the timing of events.
d. Both a and b are false.

A DFD consists of the following four basic elements: data sources and destinations, data
flows, transformation processes, and data stores. Each is represented on a DFD by a dif-
ferent symbol.
a. True b. False

Which of the following is NOT one of the guidelines that should be followed in naming
DFD data elements?
a. Process names should include action verbs such as update, edit, prepare, and record.
b. Make sure the names describe all the data or the entire process.
c. Name only the most important DFD elements.
d. Choose active and descriptive names.

The documentation skills that accountants require vary with their job function. However,
they should at least be able to do which of the following?
a. Read documentation to determine how the system works.
b. Critique and correct documentation that others prepare.
c. Prepare documentation for a newly developed information system.
d. Teach others how to prepare documentation.

,,

3.

4.

5.

6.



a4 PART I . CONCEPTUAL FOUNDATIONS OF ACCOUNTING INFORMATION SYSTEMS

7. Which of the following statements is FALSE?
a. A flowchart is an analytical technique used to describe some aspect of an information

system in a clear, concise, and logical manner.

b. Flowcharts use a standard set of symbols to describe pictorially the flow of documents

and data through a system. I

l" il;;#;"";;i;pare and revise when the designer utilizes a flowchartlng

I software package. 
I

d. A system flowchart is a narrative representation of an information system. 
]

e. A program flowchart shows the logic used in computer programs- 
I

8. Which of the following flowcharts illustrates the flow of information among areas pf
responsibility in an organization?
a. program flowchart
b. computer configuration chart

Which of the following is NOT one of the recommended guidelines for making flowcharts

more readable, clear, concise, consistent, and understandable?

a. Divide the flowchart into columns with labels.

b. Flowchart all information flows, especially exception procedures and error routines.

c. Design the flowchart so that flow proceeds from top to bottom and from left to right.

d. Show the final disposition of all documents to prevent loose ends that leave the reader

dangling.
e. Make sure that each manual processing symbol has an input and an output.

How are data sources and destinations represented in a data flow diagram?

a. as a square d. as two parallel lines

b. as a curved arrow e. none ofthe above

c. as a circle

Comprehensive Problern

Accuflow Cash Disbursements Process

SoftData, a vendor, sends an invoice to Accuflow for data warehousing support services. The invoice

is sent directly to Megan Waters, the accounts payable clerk, who manually records the invoice in the

accounts payable subsidiary ledger. Once the invoice is recorded, it is forwarded to Stan Phillips, the

cash disbursements clerk, for processing. Stan prepares a check to pay the invoice and sends

the check and invoice to John Sterling, the company treasurer. John approves and signs the check

and cancels the invoice. John then mails the check back to SoftData and retums the canceled invoice

to Stan for recording in the cash disbursements journal and filing. Once a week, Megan manually

posts disbursements from the cash disbursements journal to the accounts payable subsidiary ledger.

Required
Prepare a document flowchart, a context diagram, a level 0 data flow diagram, and a level 1 data flow

Ciagram for the Accuflow cash disbursement process. To maximize learning from this problem,

do your best to solve it before looking at the solution at the end ofthe chapter.

Discussion Q,uestions

3.1. Identify the DFD elements in the following narrative: A customerpurchases a few items from

a local grocery store. Jill, a salesclerk, enters the transaction in the cash register and takes the

customer's money. At closing, Jill gives both the cash and the register tape to her manager.

3.2. Do you agree with the following statement: 'Any one of the systems documentation pro-

cedures can be used to adequately document a given system"? Explain.

c. system flowchart
d- documentflowchart

9.

10.
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3.3. Compare the guidelines for preparing flowcharts and DFDs. What general design principles

and limitations are common to both documentation techniques?

3.4. Your classmate asks you to explain flowcharting conventions using real-world examples.

Draw each of the major flowcliart symbols from memory, placing them into one of four
categories: input/output, proceising, storage, and flow and miscellaneous. For each

symbol, suggest several uses.

Problems

3.1. Prepare flowcharting segments for each of the following operations:
a. processing transactions stored on magnetic tape to update a master file stored on

magnetic tape

b. processing transactions stored on magnetic tape to update a database stored on a
magnetic disk

c. converting source documents to magnetic tape using a computer-based optical character

reader (OCR)
d. processing OCR documents online to update a database on magnetic disk
e. reading data from a magnetic disk into the computer to be printed on a report
f. using a computer or terminal to key data from source documents to a file stored on a

magnetic disk
g. manually sorting and filing invoices numerically
h. using a terminal to enter source document data and send it to a remote location

where an online processing system records it in a database stored on magnetic disk
i. a scheduled automatic backup of an internal hard drive to an extemal hard drive
j. using a terminal to query customer sales data maintained on a magnetic disk
k. entering employee hours recorded on time cards in the payroll transaction file main-

tained on disk and updating wage data maintained on the payroll master file
l. using a terminal to access a price list maintained on disk to complete a purchase order.

An electronic copy ofthe purchase order is sent to the vendor and a backup copy is
printed and fi1ed by vendor name

m. updating an airline reservation on a Web-based airline reservation system from a home

computer

3.2. The Happy Valley Utility Company uses turnaround documents in its computerized

customer accounting system. Meter readers are provided with preprinted computer
forms, each containing the account number, name, address, and previous meter read-

ings. Each form also contains a formatted area in which the customer's current meter

reading can be marked in pencil. After making their rounds, meter readers turn in
batches of these documents to the computer data preparation department, where they

are processed by a mark-sense document reader that transfers their contents to
magnetic tape.

This magnetic tape file is used as input for two computer runs. The first run sorts

the transaction records on the tape into sequential order by customer account number.

On the second run, the sorled transaction tape is processed against the customer master

file, which is stored on a magnetic disk. Second-run outputs are (l) a printed report
listing summary information and any eroneous transactions detected by the computer

and (2) customer bills printed in a special OCR-readable font. Bills are mailed, and cus-

tomers are requested to return the stub portion along with payment.

Customer payments are received in the mailroom and checked for consistency
against the returned remittance stubs. Checks are then sent to the cashier's office. The

mailroom provides the computer data preparation department with three sets of records:
(1) stubs with compatible amounts, (2) stubs with diifering amounts, and (3) a list of
amounts received from customers, without stubs. For the latter two types of records, data

preparation personnel use a special off-line keying device to prepare corrected stubs. An

85
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OCR document reader reads all the stubs and sends the data to the company's computer.
The computer updates the customer master file to post the payment amounts. Two printed
outputs from this second process are (1) reports listing erroneous transactions and sum-
mary information and (2);past-due customer balances.

Required i

a. Draw a system flowchan of, the billing operations. commencing with the .o*Orl".
preparation of the metfr reading fonns and ending with the mailing of customer bills.

b. Draw a system flowchhrt depicting customer payments processing, starting with the
mailroom operations qnd ending with the trvo printed reports.

3.3. The Dewey Construction Company processes its payroll transactions to update both its
payroll master flrle and its work-in-process master file in the same computer run. Both
files are stored on magnetic disk.

Job time tickets are keyed onto a tape using an off-line key-to-tape encoder. The tape
is then processed to update the files. The processing run also produces a payroll register
on magnetic tape, employee paychecks and earnings statements, and a printed report list-
ing error transactions and summary inforrnation.

Required
Prepare a system flowchart ofthe process described.

3.4. Prepare a document flowchart to reflect how ANGIC Insurance Company processes its
casualty claims. The process begins when the claims department receives a notice of loss
from a claimant. The claims department prepares and sends the claimant four copies
of a proof'-of-loss form on which the claimant must detail the cause. amount, and other
aspects of the loss. The claims deparhnent also initiates a record of the claim, which
is sent with the notice of loss to the clata processing department, where it is filed by claim
number.

The claimant must fill out the proof-of-loss forms with an adjuster's assistance. The
adjuster must concur with the claimant on the estimated amount of loss. The claimant
and adjuster each keep one copy ofthe proof-of-loss form. The adjustor hles his copy
numerically. The adjustor sends the first two copies to the claims department. Separately,
the adjuster submits a report to the claims department, confirming the estimates on the
claimant's proof-of-loss form.

The claims department authorizes a payment to the claimant, forwards a copy of the
proof-of'-loss form to data processing, and files the original proof-of-loss form and the
adjuster's report alphabetically. The data processing department prepares payment checks
and mails them to the customers, files the proof-of-loss form with the claim record, and
prepares a list of cash disbursements, rvhich it transmits to the accounting department.

3.5. Beccan Company is a discount tire dealer operating 25 reta17 stores in the metropolitan
area. The company operates a centralized purchasing and warehousing facility and employs
a perpetual inventory system. All purchases of tires and related supplies are placed through
the company's central purchasing department to optimize quantity discounts. The tires
and supplies are received at the central warehouse and distributed to the retail stores as

needed. The perpetual inventory system at the central facility maintains current inventory
records, designated reorder points, and optimum order quantities for each type and size of
tire and other related supplies. Beccan uses the following five documents in its inventory
control system.

' Retail stores requisition. The retail stores submit a retail store iequisition to the cen-
tral warehouse when they need tires or supplies. The warehouse shipping clerks fill
the orders from inventory and authorize store deliveries.

' Purchase requisition. The inventory control clerk prepares a purchase requisition
when the quantity on hand for an item falls below the designated reorder point and
forwards it to the purchasing department.

' Purchase order. The purchasing department prepares a purchase order when items
need to be ordered and submits it to an authorized vendor.
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. Receiving report. The warehouse department prepares a receiving report when
ordered items are received from vendors. The receiving clerk indicates the vendor's
name and the date and quantity of the shipment received.

. Invoice. An invoice is received from vendors, specifying the amounfs Beccan owes.

The following departments are involved in Beccan's inventory control sjstem:

. Inventory control department. Responsible for the maintenance o{ dl perpetual
inventory records, including quantity on hand, reorder point, optimu,kn order quarltity,
and quantity on order for each item carried. l

. Warehouse department. Maintains the physical inventory of all ite{ns carried in
stock. All orders from vendors are received (receiving clerk) and allldistributions to
retail stores are filled (shipping clerks) in this department.

. Purchasing department. Places all orders for items needed by the company.

. Accounts payable department. Maintains all open accounts with vendors and other
creditors, in addition to processing payments.

Required
a. Prepare a document flowchart that indicates the interaction and use ofthese docu-

ments among all departments at Beccan Company's central facility. It should provide
adequate internal control over the receipt, issuance, replenishment, and payment of
tires and supplies. You may assume that there are a sufficient number of document
copies to ensure that the perpetual inventory system has the necessary basic internal
controls.

b. Using the flowcharting conventions discussed in Focus 3-2, critique the instructor pro-
vided CMA solution. List all the ways the CMA solution violates those flowcharting
guidelines. ( CMA Examination, adapted)

3.6- As the internal auditor for No-Wear Products, you have been asked to document the
company's payroll processing system. Based on your documentation, No-Wear hopes
to develop a plan for revising the current system to eiiminate unnecessary delays in
paycheck processing. The head payroll clerk explained the system:

The payroll processing system at No-Wear Products is fairly simple. Time data are

recorded in each deparlment using time cards and clocks. It is annoying, however,
when people forget to punch out at night, and we have to record their time by
hand. At the end of the period, our payroll clerks enter the time card data into a

payroll file for processing. Our clerks are pretty good-though I've had to make
my share of corrections when they mess up the data entry.

Before the payroll file is processed for the current period, human resources
sends us personnel changes, such as increases in pay rates and new employees.
Our clerks enter this information into the payroll file. Usually, when mistakes get
back to us, it's because human resources is recording the wrong pay rate or an

employee has left and the department forgets to remove the record.
The data are processed and individual employee paychecks are generated.

Several reports are generated for management-though I don't know what they do
with them. In addition, the government requires regular federal and state with-
holding reports for tax purposes. Currently, the system generates these reports
automatically, which is nice.

Required
a. Prepare a context diagram and level 0 DFD to document the payroll processing system

at No-Wear Products.
b. Prepare a document flowchart to document the payroll processing system at No-Wear

Products.

3.7. Ashton Fleming has decided to document and analyze the accounts payable process at
S&S so the transition to a computerized system will be easier. He also hopes to improve
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any weaknesses he discovers in the system. In the following narrative, Ashton explains
what happens at S&S:

Before S&S pays a vendor invoice, the invoice must be matche( against the purchase
order used to request the goods and the receiving report that ttle receiving abpm-
ment prepares. Because all three of these documents enter the lccounts payable
department at different times, a separate alphabetical frle is keft for each type of
document- The purchase orders that are forwarded from purchiising are storbd in a
purchase order file. The receiving reports are stored in a receivjing report file. When
vendor invoices are received, the accounts payable clerk recor{s the amount due in
the accounts payable file and files the invoices in the vendor irlvoice file.

S&S pays all accounts within 10 days to take advantage of early-payment dis-
counts. When it is time to pay a bill, the accounts payable clerk retrieves the ven-
dor invoice, attaches the purchase order and the receiving report, and forwards the
matched documents to Ashton Fleming.

Ashton reviews the documents to ensure they are complete, prepares a two-
part check, forwards all the documents to Susan, and records the check in the cash
disbursements j ournal.

Susan reviews the documents to ensure that they are valid payables and signs
the checks. She forwards the check to the vendor and returns the documents and the
check copy to the accounts payable clerk. The clerk files the documents alphabeti-
cally in a paid invoice file. At the end of every month, the accounts payable clerk
uses the accounts payable ledger to prepare an accounts payable report that is for-
warded to Susan. After she is finished with the report, Susan files it chronologically.

Required
a. Prepare a context diagram and a level 0 DFD to document accounts payable process-

ing at S&S.
b. Prepare a document flowchart to document accounts payable processing at S&S.

3.8. Since opening its doors in Hawaii two yea.rs ago, Oriental Trading has enjoyed tremendous
success. Oriental Trading purchases textiles fromAsia and resells them to local retail
shops. To keep up with the strong demand, Oriental Trading is expanding its local opera-
tions, including a new information system to handle the tremendous increase in purchases.

The following is a summary of your interviews with department supervisors who
interact with the acquisition/payment system:

A purchase requisition is sent from the inventory system to Sky Ishibashi, apur-
chasing department clerk . Sky prepares a purchase order using the vendor and
inventory files and mails it to the vendor. The vendor returns a vendor acknowl-
edgment to Sky indicating receipt ofthe purchase order. Sky then sends a pur-
chase order notification to Elei Mateaki, an accounts payable clerk.

When the receiving department accepts vendor goods, the inventory system
sends Elei a receiving report. Elei also receives invoices from the various vendors.
He matches the invoices with the purchase order notification and the receiving
report and updates the accounts payable master file. Elei then sends a payment
authorization to the accounting department. There, Andeloo Nonu prepares and
mails a check to the vendor. When the check is issued, the system automatically
updates the accounts payable master file and the general ledger.

Required
a. Develop a context diagram and a level 0 DFD of the acquisition/payment system at

Oriental Trading.
b. Prepare a document flowchart to document the acquisition/payment system at Oriental

Trading.

3.9. Ashton Fleming has asked you to develop a comprehensive DFD for the cash receipts
system. Ashton's narrative of the system follows:

Customer payments include cash received at the time of purchase and payments
received in the mail. At day's end, the treasurer endorses all checks pnd prepares a
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deposit slip for the checks and the cash. A clerk deposits the checks, cash, and
deposit slip at the local bank each day. when checks are received as payment for
accounts due, a remittance slip is included with the payment. The remittance slips
are used po update the accounts receivable,file at the end of the day. The remit-
tance sH$s ile stored in a file drawer by date. 

-l

Every week, a cash receipts report and an aged trial balance arelgenerated using
the accognts receivable Iedger. The cash receipts report is sent to Sbott and Susan.
A copy 

!fthe aeed trial balance is sent to the credit and collections department.

ffi@ry\
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Required i

a. Develop a context diagram and a level 0 DFD for the cash receipts system at S&S.
b. Prepare a document flowchart for the cash receipts system at S&S.

3.10. A mail-order skin and body care company advertises in magazines. Magazine subscribers
initiate most orders by completing and sending coupons directly to tle company. The firm
also takes orders by phone, answers inquiries aboutproducts, and handles payments and
cancellations of orders. Products that have been ordered are sent either directly to the cus-
tomer or to the company's regional offices that handle the required distribution. The mail-
order company has three basic data files, which contain customer mailing information,
product inventory information, and billing information based on invoice number. During
the next few years, the company expects to become a multimillion-dollar operation.
Recognizing the need to computerize much of the mail-order business, the company
has begun the process by calling you.

Required
Draw a context diagram and at least two levels of DFDs for the preceding operations.

3.11. The local college requires that each student complete a registration request form and mail
or deliver it to the registrar's offrce. A clerk enters the request into the system. The system
checks the accounts receivable subsystem to ensure that no fees are owed. Next, for each
course, the system checks the student transcript to ensure that he or she has completed the
course prerequisites. Then the system checks class position availability and adds the
student's Social Security number to the class list.

The report back to the student shows the result ofregistration processing: Ifthe stu-
dent owes fees, a bill is sent and the registration is rejected. Ifprerequisites for a course
are not fulhlled, the student is notified and that course is not registered. If the class is
full, the student request is annotated with "course closed." If a student is accepted into a
class, then the day, time, and room are printed next to the course number. Student fees
and total tuition are computed and printed on the form. Student fee information is inter-
faced to the accounts receivable subsystem. Course enrollment reports are prepared lor
the instructors.

Required
a. Prepare a context diagram and at least two levels of DFDs for this operation.
b. Prepare a document flowchart for this operation.

3.12. Charting, Inc., a new audit client ofyours, processes its sales and cash receipts docu-
ments in the following manner:

l. Payment on accounL Each morning a mail clerk in the sales department opens the
mail and prepares a remittance advice (showing customer and amount paid) if one is
not received. The checks and remittance advices are forwarded to the sales depart-
ment supervisor, who reviews each check and forwards the checks and remittance
advices to the accounting department supervisor.

The accounting department supervisor, who also functions as credit manager
(approving new credit and credit limits), reviews all checks for payments on past-due
accounts. He forwards the checks and remittance advices to the accounts receivable
clerk, who alranges the advices in alphabetical order. The remittance advices are
posted directly to the accounts receivable ledger. The checks are endorsed and the
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total is posted to the cash receiptsjournal. The remittance advices are filed chrono-
logically. After receiving the cash from the previous day's cash sales, the accounts
receivable clerk prepares the daily deposit slip in triplicate. The third copy of the

l

deposit slip is filed by date, and the second copy and the oriqinal accompany the
Ibank deposit. 
I

2. Sales. Sales clerks prepare sales invoices in triplicate. The o{iginal and the second
cofV are presented to the cashier. The sales clerk retains the third copy in the sales

bobk. When a sale is for cash, the customer pays the sales clerk, who gives the

mdney to the cashier with the invoice copies.
I The cashier approves a credit sale from an approved credit list after the sales

clerk prepares the three-part invoice. After receiving the cash or approving the
invoice, the cashier validates the original copy of the sales invoice and gives it to the
customer. At the end of each day, the cashier recaps the sales and cash received
and forwards the cash and the second copy of the sales invoices to the accounts
receivable clerk.

The accounts receivable clerk balances the cash received with cash sales

invoices and prepares a daily sales summary. The credit sales invoices are posted to
the accounts receivable ledger, and then all invoices are sent to the inventory control
clerk in the sales department for posting to the inventory control cards. After posting,
the inventory control clerk files all invoices numerically. The accounts receivable
clerk posts the daily sales summary to the cash receipts and sales journals and files
the sales summaries by date.

The cash from cash sales is combined with the cash received on account to make

up the daily bank deposit.

3. Bank deposits. The bank validates the deposit slip and returns the second copy to the

accounting department, where the accounts receivable clerk files it by date.
Monthly bank statements are reconciled promptly by the accounting department

supervisor and filed by date.

Required
You recognize weaknesses in the existing system and believe a document flowchart
would be beneficial in evaluating the client's internal control in preparing for your exami-
nation of the financial statements.
a. Complete the flowchart given in Figure 3-12, for sales and cash receipts of Charting,

Inc., by labeling the appropriate symbols and indicating information flows.
b. Using the guidelines for preparing flowcharts in Focus 3-2 and the flowcharting sym-

bols shown in Figure 3-8, critique the flowchart shown in Figure 3-12. List the ways
the flowchart violates the guidelines or uses improper symbols. (CPA Examination,
adapted)

3.13. A partially completed flowchart appears in Figure 3-13. The flowchart depicts the credit
sales activities of the Bottom Manufacturing Corporation.

When a customer's purchase order is received, a six-part sales order is prepared and

distributed as follows:

Copy l-Billing copy, to billing department

Copy 2-Shipping copy, to shipping department

Copy 3-Credit copy, to credit department

Copy 4 Stock request copy, to credit department

Copy 5-Customer copy, to customer

Copy 6-Sales order copy, filed in sales order department

When each copy of the sales order reaches the appropriate department or destina-
tion, it calls for specific internal control procedures and related documents. Some proce-
dures and related documents are indicated on the flowcharl; others are labeled by the
letters a to r.
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Required
a. List the procedures or the intemal documents that are labeled letters c to r in the flow.

chart of Bottom Manufacturing Corporation's charge sales system. Organize your
answer as follows (Note that the explanations of the letters a and b in the flowchart
are entered as examples):

Flowchart Symtrol Letter Procedures or Internal Document

Prepare six-part sales order.
File by order number.

b. Using the guidelines for preparing flowcharts in Focus 3-2 and the flowcharting symbols
shown in Figure 3-8, critique the flowchart shown in Figure 3-13. List the ways the flow-
chart violates the guidelines or uses improper symbols. (CPA Examination, adapted)

3.14. Prepare a context diagram and a level 0 data flow diagram for each of the following
situations.
a. Prepare ald file a tax return with the tax owed to the Internal Revenue Service.
b. A customer pays an invoice with a check. Accounts receiyable is updated to reflect the

payment. The check is recorded and deposited into the bank.
c. A customer places an online order to purchase merchandise. The order is approved,

filled, and sent to the customer with an invoice.
d. An inventory request is received by the purchasing department. The purchasing depart-

ment prepares and sends a purchase order to the appropriate vendor.
e. A vendor invoice is received, reviewed, and compared against the appropriate purchase

order, then paid and filed.
f. A bill oflading for ordered inventory is received from a vendor, recorded, checked

against the appropriate purchase order, and filed.

3.15. Melanie is doing a study on various weight-loss plans and needs to determine an individ-
ual's weight status by calculating his body mass index. To calculate a person's body mass
index, height must be measured in meters and weight measured in kilograms. The index
is calculated by dividing a person's weight by the square ofhis height. The result is then
compared to the following scale to determine the person's weight status: Below 18.5 :
underweight; 18.5-24.5 : normal weight; over 25.0 : overweight. Five hundred people
have agreed to participate in Melanie's study. With so many calculations to perform,
she would like a computer program that will do this calculation for her. She decides to
prepare a flowchart to help her properly design the computer program.

Required
Prepare a program flowchart to help Melanie program this process.

3.16. Match the flowchart, context diagram, or data flow diagram segments in the right column
to an appropriate description in the left column.

1. Statements are prepared and sent to
customers from data contained in the
accounts receivable data store.

a

b

(continued)
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A customer sends a sales invoice to the
accounts payable process.

3. A check is manually prepared from data
on a vendor invoice.

4. The cash receipt process updates the cash

receipts data store.

5. A sales invoice is manually prepared and

sent to a customer.

6. A report is prepared from data stored on

magnetic tape.

INFORMATION SYSTEMS
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7. Billing data are entered online and
used to update the sales order file and
the customer master file.

8. Data from a cancelled invoice are used
to update the cash disbursements ledger.

9. A sales order is prepared manually.
Copy 1 is sent to the warehouse, and

copy 2 is filed.

10. An accounts receivable aging report
is prepared from the accounts receivable
master file and the cash receipts master
file, both stored on disk.

11. An error listing and batch total
compared and filed.

H
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3.17. Replicate the following flowchart in Visio, Microsoft Word, Microsoft Excel, or some

other documentation software package.ffi
EnL/

Disploy
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3.18. Replicate the following data flow diagram in Visio, Microsoft Word, Microsoft Excel, or
some other documentation software package"

order Dor,o -\ .fi:. I order

1.2
Approve

Credit
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You are the isystems analyst for the Wee Willie Williams Widget
Works (alsci known as Dub 5, which is a shortened version of
5 Ws). Dub 5 has been producing computer keyboard com-
ponents fo{ more than 20 years and has recently signed an
exclusive lp-lear contract to provide the keyboards for all
Dell perso4al computers. As the systems analyst, you have
been assignBd the task of developing a level 0 DFD for Dub 5's
order processing system. You have finished gathering all the
information you need to develop the first-pass DFD and now
want to complete the diagram.

Customer orders, which are all credit sales, arrive via e-mail
and by phone. When an order is processedn a number of other
documents are prepared. You have diagrammed the overall
process and the documents produced, as shown in the context
diagram shown below.

The following documents are created:

o Order processing creates a packing slip, which the ware-
house uses to fill the order.

o A customer invoice is prepared and sent once the goods
have been shipped.

o When orders are not accepted, an order rejection is sent
to the customer, explaining why the order cannot be
filled.

o A receivables notice, which is a copy of the customer
invoice, is sent to the accounting department so accounts
receivable records can be updated.

After reviewing your notes, you write the following narrative
summary:

When an order comes in, the order processing clerk checks
the customer's credit file to confirm credit approval and

ensure that the amount falls within the credit limit. If either
o[ *,.r" conditions is not met, the order is sent to the credit
dppartment. If an order meets both conditions, the order-
phocessing clerk enters it into the system on a standard
order form. The information on the form is used to update
the company's customer file (in which the name, address,
and other information are stored), and the form is placed in
the company's open order file.

When the credit department receives a rejected order,
the credit clerk determines why the order has been rejected.
If the credit limit has been exceeded, the customer is noti-
hed that the merchandise will be shipped as soon as Dub 5

receives payment. If the customer has not been approved
for credit, a credit application is sent to the customer along
with a notification that the order will be shipped as soon as

credit approval is granted.
Before preparing a packing slip, the system checks the

inventory records to determine whether the company has
the products ordered on hand. If the items are in stock, a
packing slip is prepared and sent to the warehouse.

Once notification of shipped goods has been received
from the warehouse, a customer invoice is prepared. A copy
is filed by the order processing department, another is sent
to the customer, and another is sent to the accounting
department so that accounts receivables can be updated. A
note is placed in the customer file indicating that the
invoice has been sent.

From the information presented, complete a Level 0 DFD for
order processing and a Level I DFD for the credit review
process for Dub 5.
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AIS 
'N 

ACTION SOIUTIONS

l1. A DFD is a represerhtation of which of the following? 
i

a. relationship amo[g modules, data, and programs of an AII [Incorrect. A flowchart
represents the relationship among modules, data, and programs.l

) b. flow of data in af organization [Correct.] ,

c. decision rules in a computer program [Incorrect. A DFD is a graphical representation
of how data move through an organization. Decision rules are objective statements

specific to computer programs.l
d. computer hardware configuration [Incorrrect. This relates to how various parts of a

computer ht together.l

2. Documentation methods such as DFDs and flowcharts save both time and money, adding
value to an organization.

) a. True [Correct. A picture is worth a thousand words: An individual may learn more and

learn it more quickly by studying the DFD or flowchart of a system than by reading a

narrative description of the same system.]
b. False fincorrect]

3. Which of the following statements is FALSE?
a. Flowcharts make use of many symbols. [Incorrect. The statement is true. See Figure 3-8

for an illustration of the many symbols used in flowcharts.l
b. A document flowchart emphasizes the flow of documents or records containing data.

[Incorrect. The statement is true. The reason it is called a document flowchart is that it
shows the flow of documents or records containing data.]

) c. DFDs help convey the timing of events. [Correct. DFDs show data movement, but not

necessarily the timing of the movement.l
d. Both a and b are false. [Incorrect. As explained above, a and b are true statements.]

4. A DFD consists of the following four basic elements: data sources and destinations, data

flows, transformation processes, and data stores. Each is represented on a DFD by a
different symbol.

) a. True [Correct. The four elements of DFDs are illustrated in Figure 3-1.]

b. False [Incorrect]

5. Which of the following is NOT one of the guidelines that should be followed in naming

DFD data elements?

a. Process names should include action verbs such as update, edit, prepare, and record,

[Incorrect. Action verbs should be used to name process data elements. See item 11 in
Focus 3-1.1

b. Make sure the names describe all the data or the entire process. [Incorrect. Data element
names should reflect what is known about the element. See item 11 in Focus 3-1.1

) c. Name only the most important DFD elements. [Correct. All data elements should be

named, with the exception of data flows into data stores, when the inflows and outflows
make naming the data store redundant. See item 11 in Focus 3-1.1

d. Choose active and descriptive names. [Incorrect. Active and descriptive names should
be used in naming data elements. See item 11 in Focus 3-1.1

6, The documentation skills that accountants require vary with their job function. However,
all accountants should at least be able to do which of the following?

) a. Read documentation to determine how the system works. [Correct. AII accountants

should at least be able to read and understand system documentation.]
b. Critique and correct documentation that others prepare. [Incorrect. Although senior

accountants may critique and correct documentation prepared byjunior accountants, at

a minimum all accountants need to be able to read and understand documentation.]
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c. Prepare documentation for a newly developed information system. [Incorrect. Some
accountants may need to develop internal control documentation, but system
developers and analysts normally prepare systems documentation.l

d. Teach othdrs how to prepare documentation. [Incorrbct. Most accountants will not be,
asked to tdach documeniation skills.l l

7. Which of the lfollowing statemenrs is FALSE? 
i

a' A flowchaft is an analytical technique used to descri]be some aspect of an information
system in f clear, concise, and logical manner. fincopect. This is the deftnition of a
flowchart $iven previously in the text.l 

I

b. Flowcharts use a standard set of symbols to describe pictorially the flow of documents
and data through a system. [Incorrect. The symbols used for flowcharting are shown in
Figure 3-8.1

c. Flowcharts are easy to prepare and revise when the designer utilizes a flowcharting
software package. [Incorrect. There are a number of good flowcharting software pack-
ages that make it easy to draw and modify flowcharts.l

> d. A system flowchart is a narrative representation of an information system. [Correct.
A flowchart is a graphical rather than a narrative representation of an information
system.l

e. A program flowchart shows the logic used in computer programs. [Incorrect. A program
flowchart illustrates program logic and the structure of the program.]

8. Which of the following flowcharts illustrates the flow of information among areas of
responsibility in an organization?
a. program flowchart [Incorrect. A program flowchart documents a computer program.]
b. computer configuration chart [Incorrect. A computer configuration chart illustrates

how computer hardware is arranged and implemented.]
c. system flowchart [Incorrect. A system flowchart illustrates the relationship among

inputs, processes, and outputs ofa system, not areas ofresponsibility.]
) d. document flowchart [Correct. A document flowchart traces the life of a document from

its cradle to its grave as it works its way through the areas of responsibility within an
organization.l

9. Which of the following is NOT one of the recommended guidelines for making flowcharts
more readable, clear, concise, consistent, and understandable?
a. Divide the flowchart into columns with labels. [Incorrect. Dividing the flowchart into

columns helps make it more readable, clear, concise, consistent, and understandable.
See item 3 in Focus 3-2.1

) b. Flowchart all information flows, especially exception procedures and error routines.
[Correct. Including all exception procedures and error routines clutters the flowchart
and makes it difficult to read and understand. See item 4 in Focus 3-2.1

c. Design the flowchart so that flow proceeds from top to bottom and from left to right.
[Incorrect. Flowcharts should be prepared so that they are read like a book. See item 5
in Focus 3-2.1

d. Show the final disposition of all documents to prevent loose ends that leave the reader
dangling. [Incorrect. All documents should be placed either in a file or sent to another
entity. See item 6 in Focus 3-2.1

e. Make sure that each manual processing symbol has al input and an output. [Incorrect.
A manual process must have an input and an output. Without an input, nothing can be
processed; and without an output, there is no evidence ofprocessing. See item l0 in
Focus 3-2.1

10. How are data sources and destinations represented in a data flow diagram?
) a. as a square [Correct. See Figure 3-1.]

b. as a curved arrow [Incorrect. A curved arrow represents a data flow. See Figure 3-1.]
c. as a circle [Incorrect. A circle represents aprocess. See Figure 3-1.]
d. as two parallel lines [Incorrect. Two parallel lines represent a data store. See Figure 3-1.]
e. as none ofthe above [Incorrect. Option a is correct.]
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Comprehensive Problem Solution

Flowchart
The first step in preparin{g a document flowchart is to become familiar with the problem. The

next step is to identify th{ primary actors or major players. In this problem there are three major

players: Megan Waters (hccounts payable clerk), Stan Phillips (cash disbursement clerk), and

John Sterling (treasurer). Since we are documenting Accuflow's cash disbursement process, we

are not interested in the intemal workings of the vendor, SoftData. As a result, we do not include

it as one of our major players. Now that we have identified the major players, we can list their

functions in Table 3-3. Note that forwarding to and receiving from the next major player are not

considered functions in preparing document flowcharts.
We will now explain, step by step, how to create the document flowchart solution for

Accuflow shown in Figure 3-14. To document the functions of the three major players, divide the

document flowchart into three columns, one for each player. It is usually best to arrange the

columns in the order in which they occur and to use the primary function of the major player as

the column name. Because the accounts payable clerk receives the invoice from the vendor, we

place her in the first column. After the accounts payable clerk records the invoice, she sends it to
the cash disbursements clerk, who prepares a check and sends it to the treasurer. Therefore, the

cash disbursements clerk should be in the second column, and the treasurer should be in the last

column, as illustrated in Figure 3-14.
Because the process begins with an invoice from an external party (a vendor), a terminal

symbol with the term "From Vendorf is placed in the upper left portion of the Accounts Payable

Clerk column. Next, a document symbol with the words "Vendor Invoice" printed inside it is
placed below the terminal symbol. An arrow representing the document's flow and the order of
operations connects the two symbols.

According to the narrative, Megan manually records the invoice in the accounts payable sub-

sidiary ledger. Thus, a manual process symbol with the words "Record Invoice" is placed below

the invoice document symbol, and the two symbols are connected with an arrow. Then, a journal/

ledger symbol, also called an input/output symbol, is placed to the side of the manual process.

Because only information from the invoice is used to update the accounts payable subsidiary

ledger, a dotted arrow is used to connect the two symbols. A new vendor invoice symbol is drawn

below the record invoice symbol.
Because the vendor invoice moves from the accounts payable clerk to the cash disbursements

clerk, the vendor invoice symbol is placed at the top of the cash disbursements column with an

arow connecting the two representations of the same document. We redraw the vendor invoice

symbol in the cash disbursements clerk column to make the flowchart easier to read.

To show that the cash disbursement clerk prepares a check to pay the vendor invoice, a man-

ual process symbol with "Prepare Check" inside it is placed next to the vendor invoice. We could

have placed it below the invoice symbol but put it beside it to save space. Two document symbols

are placed below the manual process for the vendor invoice and the newly prepared check.

The cash disbursements clerk then sends the invoice and check to the treasurer. As a result,

the vendor invoice and check appear in the Treasurer column. A manual symbol with'Approve &
Sign Check; Cancel Invoice" inside is used to show that the check is signed and the invoice is

cancelled. The documents are again shown in the flowchart, this time with new titles (Cancelled

Invoice and Signed Check) to show the changed nature of the documents. The treasurer sends the

signed check to the vendor, which is illustrated using a terminal symbol with words "To Vendor"

written in it.

TABLE 3-3 Accuflow's Table of Functions

Accounts Payable Clerk (Megan Waters) Cash Disbursements Clerk (Stan Phillips) Treasurer (John Sterling)

Receives invoice

Records invoice

Posts cash disbursement

Prepares check

Records cash disbursement

Files cancelled invoice

Approves and signs check

Cancels invoice

Mails check
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Cosh

Journol

The cancelled invoice is used to record the cash disbursement in the cash disbursements
journal, so it is sent back to the middle column (Cash Disbursements). A manual process symbol
with "Record Payment" inside it and a dotted arrow are used to show that the disbursement is
recorded in the cash disbursements journal, represented by a journaMedger symbol. To illustrate
that the cancelled invoice is filed by date, it is shown, using appropriate arrows, as exiting the
record payment manual process and entering a file. A "D" is placed in the file symbol to indicate
that the documents are filed by date.

Each week, the accounts payable clerk manually posts entries from the cash disbursements
journal to the accounts payable subsidiary ledger. To show this, the cash disbursements journal
symbol is reproduced in the accounts payable clerk column, and a manual process symbol with the
words '?ost Cash Disbursements (Weekly)" is placed under it. Dotted arows show information
from thisjournal being entered into the accounts payable subsidiary ledger.

This completes the document flowchart for the Accuflow Company's cash disbursements
process.

Context Diagram
A context diagram is an overview of the information process being documented. As such, a con-
text diagram includes a single transformation process (circle or bubble) and the data sources and
data destinations that send or receive data directly from the transformation process. Thus, the
first step in preparing a context diagram is to draw a single circle or bubble and then label it with
a name that best describes the process being documented. In this case, "Cash Disbursements
System" effectively describes the process (see Figure 3-15).

The next step is to draw and label squares for the entities that either send data to the cash dis-
bursements process or receive data from the cash disbursements process. In this example, there is

FIGURE 3.14
Accuflow's Document

Flowchart
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a single pntity-the vpndor that acts as both a soufce and a destination of data tolfrom the cash

disbuiselnents process. In other processes, an outsife entity could bejust a source or a destination

of data, qnd there could be more than one source {r destination of data.

Thel last step is to connect the process (circJe) with the source/destination (square) with

arrows representing data flows. In this case, we have two arrows representing an invoice sent to

Accuflow's cash disbursement process and a check sent to the vendor from Accuflow.

Level0 Data Flow Diagram

In the context diagram, we saw the entire cash disbursements process in one bubble. In a level 0

DFD, we break down the cash disbursements process into its major functions. In reading the nar-

rative, we find the following five primary steps in the cash disbursements process at Accuflow:

1. Receive vendor invoice and record payable

2. Prepare the check
3. Sign and send the check and cancel the invoice
4. Record the cash disbursement
5. Post the cash disbursements to the accounts payable ledger

Each of these processes is represented by a circle or bubble in Figure 3-16. Since this is the level

0 DFD, we assign each of these processes a real number, with the first digit after the decimal

point being a zero. We also place the circles in the order that the data should flow in the process'

As a result, "Receive and Record Invoice" is assigned process 1.0, "Prepare Check" is assigned

process 2.0, 'Approve and Sign Check" is 3.0, "Record Cash Disbursement" is 4.0, and "Post

Cash Disbursement to Accounts Payable Ledger" is 5.0. This numbering system allows us to

Accounts Poyoble (AP)

Subsidiory Ledger

lnvoice
& Check

Concelled
lnvoice

Concelled
lnvoices
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FIGURE 3.15
Accuflow's Context
Diagram

FIGURE 3.16
Accuflow's Level 0 Data
Flow Diagram

Vendor
Signed lnvoice
Check
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decompose these processes into more detailed subprocesses and still keep a consistent number-
ing system. Thus, if we needed to decompose process 3.0 to a more detailed leu"t, *" lorta
assign subprocess bubbles as 3.1,3.2,3.3, etc. We can even provide greater detail by decomposing
prdcess 3.1 into subprocesses 3.1.1,3.1.2,3.i1.3, etc.

I Next, we place the data sources and dada destinations on the level 0 DFD. Because we had

lnfl one data source and destination (i.e., the vendor), we draw a square and label it..Vendor.,, lt
:t j':'y ITLTu+l.rh"t we reconcile back to phe context diagram when we prepare the differenr
levels o[ DFDs. That is, the same data sourc{s and destinations that appeared on lhe contexr dia-

-c,llT 
-:*}:ufl"T on rhe rever 0 DFD $o new data sources and destinations may appear on

th$ level 0 DFD. If, when preparing the level 0 DFD, you discover that a data sou.c"/de.tinatio,
is necessary to document the system properly, then you must revise the context diagram with the
new data source/destination, because the context diagram should represent the entire process.

Once the data source/destinations and processes are drawn, *" th"n connect them by draw-
ing the arrows between the appropriate symbols. These arrows represent the data *oring o,
flowing from one process to another and from one source or destination to or from a particular
process' Accordingly, we have a vendor invoice moving from the vendor to the ..Receive 

and
Record Invoice" process and from that process to the "Prepare Check', process. The vendor
invoice and a check move from the "prepare check,, p.o""rr^to the .Approve 

and Sign check,,
process' We also have arrows leaving process 3.0 to represent the signed check being-sent to the
vendor and the cancelled invoice going to process 4.0, .,Record casil Disbursements.,,

Some processes require that data be stored. As a result, we also draw any necessary files or
data stores. The level 0 DFD is the first time data stores appear in a DFD set. (Note: Data stores
should not be represented on a context diagram.) oata stoie labels should identify the data being
sent to or from it. As a result, labeling the data flows to or from data stores is noimally unr"""rl
sary' Data stores are prepared by drawing two parallel lines and inserting the name of the data
store between the parallel lines.

In Figure 3-16 we have three data stores: the cash disbursementsjournal, accounts payable
subsidiary ledger, and the cancelled invoices data store. Because the cash disbursementrlou*ut
is updated in process 4.0, adataflow is sent from the process 4.0 circle to the cash disbursementsjournal data store. To show that the accounts puyuut" ledger is updated when invoices arereceived (process 1.0), an arrow is <Irawn from that process io the accounts payable ledger. To
show that accounts payable is updated with data from the cash disbursements joumal (process 5.0),
a data flow arrow is drawn from the cash disbursements data store to process 5.0, and another
data flow arrow is drawn from process 5.0 to the accounts payable suusiaiary ledger data store.The update takes place weekly, but unlike document flowcharts, a DFD does not indicate thetiming of data flows.

Level l Data Flow Diagram
when additional detail is needed to document data flows, a process bubble may be decomposed
further. As indicated in Focus 3-1, to be clear, understanda6re, and easy to read, a DFD shourdcontain no more than seven process bubbles. In the Accuflo* 

"*u*pt", *e broke the company,s
data flows into five main processes. Each ofthese five processes can be further decomposed. Toillustrate this' we will decompose process 3.0. The narrative indicates that the treasurer approvesand signs the prepared check' sends it to the vendor, and cancels the invoice to prevent duplicatepayments' Therefore, we will break down process.3.0 into process 3. I (afprove and sign check),3'2 (send check to vendor), and 3'3 (cancel invoice). To display the three processes, we drawthree circles and label them as shown on Figure 3-17. we alsodraw the dataflows and labelthem' Notice that the vendor data source/destlnation is not needed on the level I DFD since it isalready shown on level 0' Since it would clutter the DFD, and because we are showing greaterdetail on the level 1 than on the level 0 for one particular process, we do not replicate all oftheprocesses and data stores in the level 0 DFD.
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FIGURE 3.17
Accuflow's Level 1 Data
Flow Diagram

Signed Check

Signed Check

Vendor lnvoice
& Check

Concelled
lnvoice


