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ABSTRACT

The Computers-for-edu case is designed to provide students with hands-on exposure to creating Advanced Business
Application Programming (ABAP) reports and dialogue programs, as well as navigating various mySAP Enterprise Resource
Planning (ERP) transactions needed by ABAP developers. The case requires students to apply a wide variety of ABAP
concepts, including basic ABAP syntax, OPEN Structured Query Language (SQL), internal tables, external files, ABAP
events, user-defined tables, screens, menus, title bars, function keys, drilldown reporting, and elementary dialogue
programming. The case makes a very good final project in an introductory ABAP programming course. For an advanced
ABAP course, this case is useful for reviewing introductory ABAP concepts prior to moving on to more advanced ABAP
programming elements such as object-oriented programming and advanced dialogue programming (e.g., database updates,
logical units of work). This case can be easily extended to include additional dialogue programming and object-oriented
elements by, for example, having students write dialogue programs with tabstrip controls to manipulate data in the user-

defined tables.
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1. BACKGROUND

This fictional case was developed in consultation with recent
graduates of the Bachelor of Information Systems -
Enterprise Resource Planning Major program at St. Francis
Xavier University, Canada. Graduates involved in Advanced
Business Application Programming (ABAP) were asked to
identify the key ABAP skills they needed early in their
career and the type of programming they were doing. The
case was written keeping in mind these key skills and job
expectations. To gauge the appropriateness of the case for
use in an introductory ABAP programming course, an initial
draft was presented to IS faculty as part of a 5-day SAP
University Alliance ABAP workshop.

Recognizing the different configurations of SAP
software used at universities, this case does not rely on
existing SAP database tables. Instead, students create the
database tables and data needed for the reports and dialogue
program, thus minimizing the preparation needed by the
instructor to use the case. The case that follows requires
students to apply a wide variety of ABAP and database
concepts, navigate the SAP system, and search the Internet
or SAP help for additional sources of ABAP information.

2. THE CASE

Wow! What a meeting! You return to your cubical and think
about what just happened. A meeting with the senior
business analyst, systems analyst, programmer, and others to
discuss the supplier subsystem, a system you will be
responsible for programming! At last, your first project as a
junior ABAPer for Computers-for-edu. As you look over the
System Requirements Document you ask yourself “can I do
this?” You take a deep breath and think about what you have
learned in your ABAP and SAP courses: reports...check;
dialogue  programs...check; OPEN SQL...check;
events...check; drilldown reporting!!!!...must have missed
that class. In addition to these specific terms referenced in
the meeting, you know that while working on this project
there are a number of broader skills you will further develop,
including:
e  creating professional quality ABAP reports and

dialogue programs

database manipulating and file handling

program testing and testbed creation

identifying SAP and Internet resources to assist ABAP

developers
¢ understanding industry expectations of junior ABAP

developers
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You have a meeting with the lead programmer in two
weeks to present your programs. Reviewing the System
Requirements Document and recalling today’s meeting, you
already have a good idea of what is expected from you in
two weeks time. Specifically, three ABAP reports (with
drilildown capabilities and/or custom input screens) and one
dialogue program all retrieving data from four database
tables that the DBA has allowed you to create. In addition to
working programs, you will also need program
documentation and descriptions, a printout of each program,
screenshots of the output reports and input and output
screens, forms, events, proof of good programming style,
and a testbed and description (i.e., conditions triggered) of
data. It is going to be a very busy two weeks!

3. COMPUTERS-FOR-EDU

Computers-for-edu, a medium-sized company focused on
manufacturing and installing desktop computers for use in
North American elementary, junior, and high schools, is
undergoing major changes in their business processes and
information systems. The company has recently been
acquired by a large computer supplier and is to be integrated
into their SAP system.

Computers-for-edu provides a wide range of products
and services to schools including acquiring and installing
specialized educational software, security devices, and
specialized hardware to support students with physical
challenges. The company not only manufactures the
computers, but also designs and sets up the computer lab in
the school, repairs or replaces faulty hardware, and
periodically upgrades the computers. Computers-for-edu
therefore offers an alternative to hiring a computer lab
administrator and represents a complete lab solution for
schools that cannot afford a dedicated systems person.

All of the components (i.e., parts and sub-assemblies)
that go into building a computer are purchased from
suppliers. As schools can customize the computers for their
specific needs and budget, the company maintaing an
inventory of common parts and sub-assemblies thus allowing
them to begin building the computers as soon as a customer
order has been placed.

4. SYSTEM REQUIREMENTS DOCUMENT
As a newly hired junior ABAP developer, you have been

assigned your first ABAP programming assignment as a
member of the organization. Specifically, you have been

assigned the task of developing the custom transactions and
reports that Computers-for-edu requires for decision making
regarding their key suppliers (i.e., the supplier subsystem).
The supplier subsystem provides information to operations
managers, inventory control clerks, and purchasing clerks on
parts (e.g., part description, reorder point, reorder quantity,
location) and part suppliers (e.g., company name, contact
details, overall quality).

To make sure everyone understands what is required, a
meeting has been scheduled with those involved with the
supplier subsystem including, among others, you, the
systems analyst, the business analyst, a representative from
the new parent company, and the database administrator. A
key objective of the meeting is to have the systems analyst
present the technical, performance, and usability
requirements from the System Requirements Document and
have project stakeholders sign off on these requirements, so
that you can begin programming. After attending the meeting
and reviewing the System Requirements Document in detail,
you are ready to begin working on the project. Below are
some key points you highlighted from both the System
Requirements Document and the meeting.

4.1 Database Tables

The system will get data from four database tables,
specifically ZPART, ZWSLOC, ZPTQUAL, and ZSUPDTL.
The ZPART table will store data on computer parts, such as
the part number, a description of the part, inventory reorder
point, and reorder quantity. The ZWSLOC table will store
data regarding the physical location of these parts in the
warehouses owned by the company.

Computers-for-edu acquires its parts from a number of
major computer component suppliers. The company
continuously monitors and tracks the quality of the parts it
receives from each supplier, including delivery time,
conformance to specifications, and defect rate. The delivery
time, conformance to specifications, and defect rate for the
parts from each supplier is summarized by a scoring system,
with 10 being excellent and 1 being poor. Managers will
routinely analyze this data when deciding who to buy key
parts from. Data summarizing part quality will be stored in
the ZPTQUAL database table. The ZSUPDTL database table
will store data on the company’s part suppliers, including the
supplier name, supplier address, and the key contact within
the company. The structures of these four tables are
presented below.

[Field Name " Type & Size Pescription

[PART ID NUMC5  [Unique part identifier — Primary key

k’ART_DESC CHAR 20 IDescription of the part

k(EORD_PNT INT4  [Number at which a new order will be placed

IREORD QUANT INT4  [Size of the order

.LOC_ID NUMC § hdmﬁﬁa of the location of the part in the warehouse — Foreign key

Additional fields not needed for your reports

Table 1. ZPART — Parts Table
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[neld Name Type & Size [Demlpdon
OC_ID NUMC S5 nique location identifier — Primary key
LOC_WARE NUMC1 [Warehouse
ILOC_AISLE NUMC3  |Aisle
LOC_SHELF NUMC3  [Shelf
LOC_BIN NUMC 3 lBin
Additional fields not needed for your reports
Table 2. ZWSLOC — Warehouse Storage Location Table
Field Name Type & Size | tion = e
SUPL ID NUMC § Unique supplier identifier — Primary key
PART ID NUMC § Unique part identifier — Primary key
COST DEC 6, 2 Part cost
DEL QUAL INT1 Delivery time quality (1 poor 10 excellent)
SPEC QUAL INT1 Conformance to specifications quality (1 poor 10 excellent)
DEFECT RATE INT1 Defect rate quality (1 poor 10 excellent)
Additional fields not needed for your reports
Table 3. ZPTQUAL - Part Quality Table
IFleld Name Type & Size IDeurlpﬁon
ISUPL_ID NUMC § IUnique supplier identifier — Primary key
SUPL,_NAM CHAR20  [Supplier name
CON_FNAM CHAR 20 }First name of contact person
CON_LNAM CHAR20 [Last name of contact person
EMAIL CHAR 20 [Email of contact person
IADDR1 String Address line 1
ADDR2 String Address line 2
ICITY CHAR 30 [City
ISTATE CHAR 2 [Province, state, territory
COUNTRY CHAR2 [Country
CODE CHAR 12 [Postal or Zip code

Table 4. ZSUPDTL - Supplier Details Table

As these tables do not exist in the database, they must
be created before you can code your programs. This is
normally the task of the database administrator (DBA).
However, to provide you with as much exposure to the SAP
system as possible, the DBA has instead permitted you to
create these tables in the development environment (i.e.,
sandbox). As a result, before you can begin coding your
reports, you are required to create the ZPART, ZWSLOC,
ZPTQUAL, and ZSUPDTL tables using the ABAP data

dictionary transaction (i.e., SE11 — ABAP DATA
DICTIONARY). Other ABAP developers (i.e., ABAPers) in
the company are working on writing the conversion
programs to populate the tables with the required data. As
they will not finish the conversion for some time, you will
populate these tables with your own data so that you can
adequately test each program. As a result, you will use the
data browsing and entry transaction (i.e., SE16 — DATA
BROWSER) to populate each table with test data.
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4.2 Part and Check Report

The first report will display data from the parts table. The
report will therefore contain data regarding part type (e.g.,
part ID, description), reordering information (i.e., reorder
quantity, reorder point), and the location ID of the part. This
data will be displayed and possibly printed from specialized
hand-held devices used by inventory control clerks. As a
result, the report will require page breaks after every 14
records.

In addition to this data, inventory control clerks would
like to know the exact location of parts in the warehouse so
they can do a physical count if they wish. As this
information is only needed periodically, it will not be
presented on the main report. Instead, the report will contain
drilldown reporting capabilities. The drilldown sub-screen
will contain details of where to find parts in the warehouse.
If the user drills down too far, such as attempting to
drilldown on the sub-screen, an error message will be
displayed in the message box. Figures 1, 2, and 3 are
screenshots from the System Requirements Document
illustrate what this report should look like.

4.3 Supplier Quality Report

The second report will present details regarding the quality
of the parts Computers-for-edu receives from its five major
suppliers. The report contains two sections. The first section

presents the parts the company purchases from suppliers and
their summary quality data (e.g., defect rate, delivery time,
conformance to specifications). This section also contains
the name of the supplier and a contact email address. Those
parts types that are of low quality are to be highlighted in
red. Computers-for-edu defines low quality as any of the
defect rate, delivery time, or conformance to specification
criteria having a score of less than five. Section one (i.e., line
details) of the report will be used to help determine who to
first acquire parts from.

Section two of the report (i.e., summary details) will
provide summary information on the overall quality of the
company’s five major suppliers. This section of the report
will contain the number of defective/bad parts for each of the
five suppliers, and the average score of defective parts on
each of the defect rate, delivery time, and conformance to
specifications criteria. This section is used to identify any
potential quality problems impacting a supplier regardless of
part.

The user of the report will have the option of sorting
section one of the report by part, supplier, or cost. In
addition, users can choose to run section one of the report,
section two, or both sections. The following screenshots
from the System Requirements Document illustrate what the
supplier quality report should look like the one shown in
Figure 4.

/%;f‘%/f:« @é@}‘&s ﬁ o @m ?

Pait Report

&

MU TR VIR #art Renort ,;

Daeoy oy for-Paint Hgeiant Lo o

111 | -BCREEN 121 234 185
223 [ "KEYBOARD 99 341 107
234 | TOWER 188 134 101
235 | DELUXE TOWER 180 126 163
238 | MINI TOWER : 98 128 166
248 | FAN [ 18 188 108
251 | SECURITY CHIP 23 83 388
252 | SECURITY LOEK 23 89 307
266 | DISK DRIVE 124 234 398
261 | DISK DRIVE 1 .44 120 238 388
282 | €O DRIVE 135 199 ki
876 { NOUSE 289 488 381
981, WIRELESS MOUSE 198 488 383
903 | 'POWER B&R 98 308 304

nNp6i12/14 Rart Reaort 2
i EIERA 4 Re Figs Foant B fuant Lo st
984 UP8 89 : 308 308
1235 | CPU TYPE 123 UPBRADE 99 348 124
1236 | MONITOR FLAT 67 108 134
1237 | MONIYOR 8¢ |: 168 193

Total Part Types: 18

Figure 1 — Part Check: Main Report
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Part Report

&

Part Location

Figure 2: Part and Check: Drilldown

@ i< Q@ DHE 00O 0N @8

Pat Report

Fart Lovation

Figure 3: Part and Check: Drilldown Error
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4.4 Part Dialogue Program

Given the large number of parts the company requires, using
the above reports is not feasible if the user is interested in
examining a specific part from a specific supplier. As a
result, a dialogue program is needed to permit the user to
look up information on a specific part. The input screen of
the dialogue program will ask the user for the part ID and
supplier ID of the part they are interested in. This input
screen will contain a push button, permitting the user to get
details on that specific part. In addition, an exit push button
is needed to allow the user to exit the program without
getting part details (i.e., in case the user entered the screen
by accident). If the user enters an invalid part or supplier ID
or if the specific part is not supplied by the requested

supplier, an information message will be displayed. Figures
7 and 8, taken from the System Requirements Document,
illustrate what the input screen should look like.

In addition, should the user have an issue with the
particular part (e.g., quality of the part) or supplier (e.g.,
contact name changed) information presented, they can enter
their issue in the “concern” field. By pressing the concem
push button, full details of the part and supplier (i.e., fields
on the output screen), along with the user’s concern, user’s
SAP ID (i.e., a SAP system variable), and the system date
and time (i.e., also SAP system variables) will be written to a
concern history file. Once the record is saved, an information
message will be presented to the user, followed by the input

» by part . FulRepon |
Sont by supplier Line Details
- 8on by cost : Summary Detalis

Figu%at Sﬁﬁﬁiier Quality Input) Screen '

CHB N0L0 B @

xupphm f)mlrty Rp;mnt

Q062714

supplier Quality Bspart

Part {est Lozt Del Spc bet Suppiier

Eratt

Z MOHIT
235 CPU TYPE 123 UPGRADE
LPLOTYPE 122 UPGRADE

Figure 5: Supplier Quality Line Details Section
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Bad Fartg = 1 el fverage = 508 Spec Average = 00 Defecl EBeerspge =» 490
Somp & Things ~——
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e Lo PPl e ———

Bad Farts = 1hel Averegs = 3.0 Soec dvarage = SO Upfeol Rverage = 1ooa

TR Pty

Figure 6: Supplier Quality Summary Details Section

g

PartiD ;. GetPartDetails
Suppiler ID . ExSereen

Figiire 7: Specific Part Details Input Screen

In addition to using the pushbuttons, the user can enter
another part, exit, or create a concern by using the drop down
menus, function keys, or the exit (i.e., exit the transaction),
back (i.e., go back to the input screen), and save (i.e., save
the concern to the file) standard SAP icons. Figures 9, 10,
and 11 illustrate the output screens.

4.5 Concern Report

The final report for the supplier subsystem will display the
various user concerns regarding parts or suppliers. The junior
inventory clerk, whose job it is to address the various

concerns, will use this report. This report will read the
concern history file and write part (i.e., id, description) and
supplier (i.e., id, name, contact email) details, the associated
user concern, the user that wrote the concern (i.e., SAP user
ID), and the date and time the concern was written to the file.
The main report is highlighted in Figure 13. In addition, the
user can drill down on a record to get additional cost and
quality information. As with the other drilldown report,
should the user attempt to drill down on the sub-screen, an
error message will be displayed. Figure 14 highlights the
drilldown section of the report
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Figure 9: Output Screen
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Figure 11: Concerned Saved
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Figure 13: Concern Report

6. CONCLUSION

There are a wide variety of concepts besides those addressed
in the case that can be introduced in an ABAP course,
including basic objected-oriented concepts, SAPscript, and
BAPIs. As each program in the case tests a wide variety of
items, the instructor must introduce a fairly long list of
concepts in order for students to complete the case within a
reasonable timeframe.

A limitation of this case is that the instructor will need
to make a decision early in the course as to whether or not to
use this case, as it will influence to some degree the concepts
they should focus on. To ensure that students can complete
the case, the instructor will need to introduce basic ABAP
syntax (e.g., declaring variables, logical control structures,
computations, counters, etc.), internal tables, user-defined

tables, OPEN SQL, events, external files, screen and menu
painters, input screens, and simple dialogue programming. In
addition, the instructor must ensure that students have at
least some familiarity with the following SAP transactions:

e SEI11 - DATA DICTIONARY (i.e., create the database
tables)

e SEI16 - DATA BROWSER (i.e., populate the database
tables with data)
SE38 - ABAP EDITOR (i.e., create the ABAP reports)
SE80 - OBJECT NAVIGATOR (i.e., create the
dialogue program)

e SE93 - MAINTAIN TRANSACTION CODES (i.e.,
create the transaction codes needed to add the programs
to the favorites menu)
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Earlier versions of this case have been used in
introductory ABAP programming courses with positive
results. Discussions with students found that the case gave
them a broader picture of how individual ABAP concepts
and programming components fit together. In addition, a
number of students felt that the case gave them a better
understanding and appreciation of systems integration and
testing, such as how a bug in one program can influence
other programs throughout the system (i.e., Programs 3 and
4).

7. GLOSSARY

SAP specific terms used in the case are defined below. These
definitions are taken from the SAP Help Portal glossary:

hitp://help.sap.com/

ABAP - Advanced Business Application Programming. The
SAP programming language for  application
programming,

ABAP Dictionary - Central information repository for
application and system data. The ABAP Dictionary
contains data definitions (metadata) that allow you to
describe all of the data structures in the system (like
tables, views, and data types) in one place. This
eliminates redundancy.

ABAP Editor - Tool in the ABAP Workbench in which you
enter the source code of ABAP programs and check their
syntax. You can also navigate from the ABAP Editor to
the other tools in the ABAP Workbench.

ABAP Objects - The ABAP runtime environment or the
object-oriented extension of ABAP. ABAP Objects uses
classes to create objects.

ABAP Workbench - The ABAP Workbench is a fully-
fledged development environment for applications in the
ABAP language. With it, you can create, edit, test, and
organize application developments. It contains a range of
tools including the Screen Painter, ABAP Editor, and
Repository Browser.

Application Server - The level within the client/server
architecture in which application logic runs.

Business API (BAPI) - Standard interface in the R/3 System
that allows the system to communicate with components
of other business software suites.

Client - A unit within an R/3 System that is complete in a
legal and organizational sense, and which has its own
user masters and own tables.

Database - Set of data that is part of a database system and
is managed by the database management system.

Database Table - Most databases that are used for business
applications are based on the relational database model,
in which the real world is represented by tables.

Dialog Module - Statement block that describes the different
states (PBO, PAL user input) of a screen. A module pool
contains a set of dialog modules.

Dialog Program - A program that contains (or consists
entirely of) dialog modules.

Event Block - A series of statements that are processed
when a particular event occurs when a program runs or in
selection screen and list processing. Each event block
begins with an event keyword, and ends at the
introductory keyword of the next event block.

Foreign Key - One or more fields in a table that occur as key
fields in another table.

Global Data - Data that is visible throughout a program (and
also in procedures that it calls).

Internal Tables - Data object consisting of a set of lines
with the same data type. There are different access types
for internal tables: Sorted and unsorted index tables, and
hashed tables, and also different line types: Vectors,
"real” tables, with flat structures, and deep tables. You
should use internal tables whenever you need to use
structured data within a program.

Join - A technique for linking two or more tables. The tables
involved must have at least one common column.

Key - Selected fields of a table used to identify table records.
A key may be either unique or non-unique.

Local Data - Data that is only visible in the current program
(including its subroutines) or procedure,

Menu Painter - A tool in the ABAP Workbench that allows
you to create menus and assign functions to function
keys and pushbuttons.

Open SQL - A set of statements that allows you to access
the database from an ABAP program. Open SQL
statements are fully portable to any of the database
platforms supported by SAP. Open SQL is a subset of
Standard SQL (without the DDL part), but also contains
SAP-specific extensions.

Report - Executable program with a three-stage function:
Data input, data processing, data output. Reports read
and calculate using data from database tables, without
actually changing it.

SAPscript - SAP text management and form printing tool.
SAPscript consists of the following components: an
editor for entering and editing text, styles and forms for
designing the print layout, a composer, which is the
central module for output formatting, a programming
interface for integrating SAPscript components in your
own application programs and programming the output
using forms.

SAP Transaction - A dialog-driven program, or any
program started using a transaction code.

Screen - A screen (also referred to sometimes as a dynamic
program or "dynpro") consists of the screen itself and the
flow logic, which controls how the screen is processed.
You create both the screen and its flow logic in the
Screen Painter.

Screen Painter - Tool in the ABAP Workbench, used to
create screens and their flow logic.

Subroutine - A procedure that you define in a program
using the FORM statement, and which you can call any
number of times from any ABAP program using the
PERFORM statement. When you call the subroutine, you
can pass parameters to it. Subroutines are normally used
locally, that is, called in the same program in which they
are defined.

Transaction Code - A sequence of letters and digits that
starts an SAP transaction when you enter it in the
command field. Transaction codes are normally used to
start dialog-driven programs. However, you can also use
them to start reports. You create transaction codes in the
Repository Browser. They are linked to an ABAP
program and an initial screen.
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Variable - A named data object that you can declare
statically using declarative statements, or dynamically
while a program is running. They allow you to store
changeable data under a particular name within the
memory area of a program.

AUTHOR BIOGRAPHIES

Todd A. Boyle is an Associate Professor and Chair of the
Department of Information
Systems at the Gerald Schwartz
School of Business and
Information Systems, St. Francis
Xavier University, Canada;
where he teaches courses in
ABAP programming, enterprise
systems, and project
management. Todd holds a Ph. D
and Master’s  degree
Operations Management from
Carleton University, Canada, and a Bachelor’s degree in
Information Systems from St. Francis Xavier University.
Todd’s research interests include ERP education, ERP and
lean manufacturing in SMEs, IS flexibility, and integrated
product development.

295

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ISCCID Evsic

Serving Information Systems Educators

Information Systems & Computing

Academic Professionals v

STATEMENT OF PEER REVIEW INTEGRITY

All papers published in the Journal of Information Systems Education have undergone rigorous peer review. This includes an
initial editor screening and double-blind refereeing by three or more expert referees.

Copyright ©2007 by the Information Systems & Computing Academic Professionals, Inc. (ISCAP). Permission to make digital
or hard copies of all or part of this journal for personal or classroom use is granted without fee provided that copies are not made
or distributed for profit or commercial use. All copies must bear this notice and full citation. Permission from the Editor is
required to post to servers, redistribute to lists, or utilize in a for-profit or commercial use. Permission requests should be sent to
the Editor-in-Chief, Journal of Information Systems Education, editor@jise.org.

ISSN 1055-3096



