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About This Manual 

Who should use this manual . . . 

This manual should be read by the Data File Utility (DFU) display station 
operator and programmer. The early chapters of this manual should be read by 
the display station operator or inexperienced DFU user who wants an 
introduction to DFU and a step-by-step description of setting up a DFU 
program, and by the programmer or experienced DFU user who wants to review 
DFU. The later chapters of this manual can be read by any user as a reference 
for more details on the uses of DFU. 

How this manual is arranged . . . 

Chapter 1 gives you a general introduction to how DFU works. It explains 
setting up a new DFU program or using an existing program. It also introduces 
the relationship between DFU and the necessary file definition. 

Chapter 2 provides an example of setting up a program and using an existing 
program. This chapter is for the new user or can be a review for the experienced 
user. Included in this chapter is a sample file definition (F- and I-specifications). 

Chapter 3 lists and explains the required entries on the F- and I- specifications 
that make up the file definition you need for DFU. 

Chapter 4, 5, and 6 provide details on Enter, Update, Inquiry, and List -
including examples of each. All three chapters are divided into two sections. The 
first section is an example of setting up a program and the second section is a 
reference section containing all the details about the displays used to set up the 
program. 

Chapter 7, Attention Operators, is for the operator who runs the DFU programs. 
It explains some general things like the status line on DFU displays, command 
and function keys, and record sequencing. 

Chapter 8, Attention Programmers, includes a "run sheet" (a detailed list of 
instructions you need to provide to an operator who would use your program). 
This chapter also covers considerations for using DFU to do more complex 
programs. 

Chapter 9, DFU Attributes, explains what DFU attributes are, how they are used 
and where they are displayed. 
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Chapter 10, DFU Specifications, explains how DFU creates specifications during 
program setup, what makes up the specifications, and how they can be used. 



DFU terms in this manual . .. 

There are several terms that are used throughout the DFU Guide. It will help if 
you are familiar with the following: 

• DFU program: A DFU program for enter update and inquiry consists of 
both a load and subroutine member. A DFU program for list consists of 
only a subroutine member. 

• Key field: A field in a record that is used to identify the record and define its 
order within an indexed file. 

• Indexed file: A file in which the key and the position of each record are 
stored in a separate portion of the file called an index. 

• Sequential file: A file in which records are stored in the order in which they 
were entered. 

• Direct file: A file in which records are referred to by the relative record 
number. 

• Remote file: A file that resides on a remote system. 

• Record type: The classification of records in a file. 

• Delete code: A character or code that identifies a record to be removed from 
a file. 

• Numeric field: A field of data that contains only the digits 0 through 9. 

• Alphameric field: A field of data that consists of both letters and numbers 
and other symbols, such as punctuation marks. 

• Mode: A method of operation. 

• Alternative index: An index that is built after a file is created, and that 
provides a different order of reading or writing records in the file. 

• Record number: Identifying number assigned to a record within a file. 

• Record key: A field in a record containing one or more characters used to 
identify the record and define the record's position in an indexed file. 

• Non-contiguous key: A key that is made up of 2 or 3 non-consecutive record 
fields. 

• Control field: A field that identifies a record's relationship to other records. 

• Identifying code: Characters placed in a record to identify that record type. 
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What you should know ... 

XVl 

You should be familiar with data processing concepts (such as disk, file, and 
library members) as described in Learning About Your Computer, SC21-9018 and 
with System/36 and its display stations as described in Operating Your Computer, 
SC21-9026. You should also be familiar with the operation of your display as 
described in the Operator's Guide for your particular display station. 



If you need more information . . . 

You might need some of the information in these manuals while using the DFU 
Guide. 

• Operating Your Computer, SC21-9026, tells how to sign on or off the system, 
explains how to reply to messages, and answers general questions about 
operating the system. 

• Source Entry Utility Guide, SC21-7901, tells you how to create a source 
member. 

• Concepts and Programmer's Guide, SC21-9019, discusses the System/36 
including file and library management. 

• Distributed Data Management Guide, SC21-8011, tells you how to use the 
DOM feature for remote files. 

The following publications offer information related to DFU: 

• Creating Displays: Screen Design Aid and System Support Program, 
SC21-7902, guides you in designing and changing menus and displays for 
your programs. 

• System Reference, SC21-9020, can be used for reference when using 
procedures, commands, and operation control language (OCL). 

• Utilities Messages, SC21-7939, explains the messages you may see when using 
the utilities. 

• System Messages, SC21-9028, explains messages you may see when using the 
system. 

• Ideographic Sort Guide, SC09-1054, explains the procedures and concepts for 
sorting ideographic data. 

If you would like more details about RPG II, see: 

• Programming with RPG II, SC21-9006. 

• RPG Control and File Description Specifications, GX21-9092. 

• RPG Input Specifications, GX21-9094. 

About This Manual XVll 



Naming conventions . .. 

Summary of changes 

XVlll 

In this manual, the following conventions are used within the examples for 
program names. 

Program names use the format aannnD, where: 

• aa identifies the type of application: 

AR means accounts receivable 
IM means inventory management 
OE means order entry 
DE means data entry. 

• nnn is a number that identifies the type of program: 

100-199 for data entry 
200-299 for inquiry 
300-399 for file maintenance 
400-499 for file update 
500-599 for sort 
900-999 for printing reports and program listings. 

• D identifies the programming language as DFU. 

The following changes have been made for Release 3 Modification 0: 

• DFU now supports limited non-contiguous keys. 

• The maximum key length for indexed files has been increased to 99 bytes. 

• The DOM feature to let DFU programs use remote files has been added. 

• Alternative indexes can now be created over any file type. 

• A new prompt to specify the VTOC file label if it is different from the 
specified file name has been added to the DFU procedure display screens. 

• Various technical and editorial changes have been made to improve the 
quality and usability of this manual. 



Chapter 1. What is DFU? 

The Data File Utility (DFU) is a tool to help you meet some of your 
programming needs without your knowing a programming language. Through a 
series of displays, DFU asks you questions about the program you want to create 
and uses your answers to generate that program. Some DFU programmers may 
use the term format instead of program. A DFU format is the same as a DFU 
program. 

DFU is designed so you can create programs to enter data into files, update files, 
inquire into files, and list files faster than coding similar programs with 
p~ogramming languages (RPG for example). In fact, with DFU you can often 
create one-time-only DFU programs that take a quick look at a data file or print 
a special report. 

What Makes DFU Easy to Use? 

What makes DFU programs easy to create is that you tell DFU what you want 
the program to do and DFU creates the program for you. By "tell", we mean 
that DFU shows you a series of displays with questions and blanks for you to fill 
in with information about your program. For example: 

r 
ENTER/UPDATE GENERAL INFORMATION 

Description of display end printout for index files 

Job title • 

How do you went the det1 displayed? . 
1. Single coltmt 
2. Multiple col-
3. lflx1- date 

Record delete code 1nd position within the record . 

Print added records? • ...• • .. 

Print updated end deleted records? 

Spaces between col-s of printed date 

Printer line width . • . . . . • . • . 

Stop printer on unprintable characters? • 

Should DFU generate keys? . . • . • . • . 

1,2,3 • 

. N,Y 

• Y,N 

• 0-9 

60-198 

. N,Y 

. Y,N 
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As you tell DFU what you want the program to do, DFU translates your replies 
into something called DFU specifications. DFU understands these and needs 
them in order to create your DFU program. Here are some DFU specifications: 

Preis EltTEI to accept 
clllnta 

UPDATE DFU SPECIFICATIOIS 
Ch111t91 to DfU lpte1f1cat10M 

F1eldl 

Because the specifications describe your program, DFU lets you save them and 
change them later if you want to. 

You can already see that this is one way that DFU differs from a programming 
language. You don't code an entire DFU program on coding sheets the way you 
would code something like an RPG program. Instead you tell DFU what you 
want the program to do, and a source program (consisting of DFU specifications) 
is built for you. 

Assume you've finished telling DFU what you want the program to do. Now, 
you press a command key to tell DFU to go ahead and create your DFU 
program. DFU takes your source and builds a program from it. In 
programming terms, what DFU does is similar to compiling your program. 

DFU not only creates your program, it lets you run it right away. So if you 
described a list program to print a file, for example, as soon as you pressed the 
command key to tell DFU that you were done, DFU creates the program and 
then runs that program, and prints your file. 



You Start With A File 

Describing the File 

IB~. ln10rn1<""'"' Busonn• Mi1C~1n•• Corp<1•auon 

Filename 
oc 

Record Name 

• 
"' E 

.f 

Filename 

We said that DFU helped you quickly create programs for data entry, file update, 
file inquiry, and file printouts. All of these programs process files. Before you 
create any DFU program, DFU needs to know what the file looks like. Is it 
indexed? Is it direct? Is it sequential? What fields are in the file? Which fields 
are numeric? Which fields are alphameric? 

How does DFU know what the file looks like? The file definition describes the 
file. You provide the file definition on two RPG specifications: . the 
F-specification and the I-specification. They look like this: 

RPG INPUT SPECIFICATIONS 

External Field Name 
Field Location 

Record Identification Codes 

-t · :-rs ·t· · File Descnptoon peco 1cat1ons 

File Type 

File Oesignalion 

End of File 

Mode of Processing 

Length of Key Field or 
of Record Addres• Field 

Record Address Type 
sequence i:U 

File Format N 6~;n~:~i~~ or ~ 
C
-. ~ ~ Additional Area .§ 

§ ~ ~ Length Length ~ ~ ~~~tf,::ld Ji 

Device 

1 2 

PageDJot_ 
GX21·9094- UM/050" 
PrintedinU.S.A 

75 76 77 78 79 80 

~~~~::1':ation WIJTI 

Field 
Indicators 

For the valid entries for a system, refer to the RPG reference maiiual for that iVstem, 

Symbolic 
Device 

Name of 
Label Exit 

E11tent Exit 
for DAM 

Storage Index 

Contmuation l1ne5 

File Addition/Unordered 

Numbe1 of Tracks 
for Cylinder Overflow 

Nu~ 
T•P< 

~ 
File 
Condition 

z ~~-~ 
:::i; Block Record ~ t:_ Over~tlow Indicator ~ 

3U <'.. ::; <::::- Location e ~ w ~ 11- External Record Name Option Entry ~ 
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 26 26 27 28 29 30 31 32 33,34 l5 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 56 S6 57 s.e 59 60 61 62 63 64 65 66 67 68 69 70 71 12 73 74 

0 2 

0 3 

0 4 

0 5 

0 6 

0 7 

0 6 

0 • 

' 0 

ll ~t OL: Ill l9. 'Ht"' C9 Z9 ~9 Oii 8!i gg, LS 9'i S9 ts t!l ZS ~s O!i St El*' 0 91> St" Ct Z1" ~t Ot 6£ 8£ LC 9t 9t t£ ££ l£ lt 0£ u 8l a 9l Sl tl Cl ll \l oz 61 8~ LI 91 !ii l>I [L ll ii 01 6 B L 9 s " £ z I 
•Number of iheeu per pad may vary 5l1ghtly. 
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Using SEU to Enter the File Definition 

If You Need Some Help 

1-4 

In addition to filling out these forms (this is the only coding you have to do for 
DFU), you need to enter the information into a source member. You use the 
Source Entry Utility (SEU) to do this. The Source Entry Utility Guide will help 
you do this. 

Sometimes, if the DFU program you're going to create will process an existing 
file, there are probably existing F- and I-specifications in the system that describe 
that file. For example, there might be an RPG program that enters data into a 
file named TRANS and you want to create a DFU program that will list this file. 

DFU can use the F- and I-specifications from the RPG source program. You 
don't have to create a new source member for these specifications. 

The same DFU program can be used to do several jobs. For example, you may 
create a program to enter records into a file. Each record has five fields. Then 
you can use the same program to update all five fields of the records when 
changes are necessary. Or you can use the same program to do file inquiry and 
look through the records for a review. Or you can use the same program to print 
a listing of all the· records in a file. 

There is a Help key available when you're using DFU that will do just that - help 
you when you have a question about what you are doing. When you run into a 
problem, press the Help key, and DFU will display additional information about 
the display you are working on. If there is more help information than will fit on 
one display, use the Roll key to continue viewing the help information on another 
screen. You can roll back and forth through the help displays if necessary. 

After you've had a chance to look over the help information, press the Enter key 
to return to the original display you were using so you can continue with your 
work. 



For example, assume you are viewing the display you saw earlier - the General 
Information display. One of the parameters is Record delete code and position 
within the record. 

ENTER/UPDATE &EllERAL INFORMATION 
Descr1ption of display and printout for index f11es 

Job t1tl• • 

How do 10U Wint the dau displayed? • 
1. Single col11111 
2. "'ltiple COllllll 
3. Maxi- dlU 

Print edded records? •• • 

Print updated and deleted records? 

Spaces betwell col11111s of pr1nted dlU 

Printer 11H wtdtll • • • • • • • • • • 

Stop printer on unprintable characters? • 

Should DFU generate keys? • • • • • • • • 

• ••• 1.2.3 2 

• v.11 y 

• v.11 y 

• 0-9 

60-198 132 

• 11.v II 

• Y.11 y 

If you're not sure what the parameter means, press the Help key. Additional text 
similar to the following is displayed: 

HELP FOR ENTER/UPDATE GENERAL lllFOllMATION 
INDEXED FILES 

How do 10U want the data displayed? • • • • • • • • • • • 1.2 .3 

Dita will always be displayed to the right of t ts he1d1ng tn one of the 
following fon111ts: 

1. Single col11111 
2. "'lt1ple col11111 - OFU w111 detel'll1H the 111X1111111 nUlllber (1-4) of 

col11111s needed. (D1t1 will be d1spl1yld 1n 1 s1ngle col111111 tf 
there ts not enough data to f111 one col11111). 

3. lllx1111111 d1t1 - OFU wtll f1rst try to d1splay data in single col11111. 
then 111ltiple col11111s . and then. OFU will put the 110st data poss1ble 
on th• display. 

Enter-Exit help text + 

For more information on the Help displays, refer to the Operator's Guide. 
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To Sum Up DFU ... 

1-6 

r!, I Input Specifications 

File Description 
Specifications 

This chapter has given you a brief look at DFU and how it works. Before you go 
on to the details in the rest of the manual, you might want to review the steps you 
go through to set up and run a D FU program. 

1. Describe Your File 

Before setting up your DFU program, you need to describe your file to DFU. 
This description is called the file definition and is made up of RPG F- and 
I-specifications. If you have an existing RPG source program stored in your 
library that contains the F- and I-specifications describing your file, continue with 
step 2. If you do not have a file definition, you must enter the F- and 
I-specifications using SEU. Refer to the SEU Guide for more information on 
entering source members. Refer to Chapter 3 of this manual for a description of 
the entries that DFU needs on the F- and I-specifications. 

Disk 

I /File Definition 
F- and I- V Source Member 
Specifications 

0,--c\ 
( 1 

2. Identify Your File and Program 

After you sign on to DFU (by entering 'DFU'), and select your option (create, 
update, display records in, or print a data file) from the DFU menu, DFU will 
ask for information such as the name of the ti.le you are using, the name of the 
DFU program, and the name of the file definition. 



When you identify the file definition, DFU automatically builds the DFU 
attributes from the file definition. Attributes are a simplified version of the F­
and I-specifications. DFU puts the attributes in a work area and they remain 
there only until you finish setting up the program. 

Procedure 
Display 

0, al 
( . 

DFU 
Work Area 

Attributes 

....... 
.... 

..._ 
...... 

3. Tell DFU What You Want the Program To Do 

Disk 

F- and I-
Specifications 

Next DFU will show you several displays with questions for you to answer. DFU 
uses your answers to build the DFU specifications for your program. 

DFU attributes, combined with the DFU specifications, now make up the DFU 
source for this program. 

Update 
Specifications 

I§ 
General • 

DFU 
Work Area 

----
Attributes 

--------
DFU 

DFU 
Source 

Disk 

F- and !­
Specifications 
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4. DFU Creates the Program 

Now, press the Cmd 7 key. Once you reply to the Source Save Display prompts, 
DFU creates the program. 

0 ~ 
J 

I 0) ( 

5. Using/Running Your Program 

DFU 
Work Area 

-----
Attributes 

DFU 
Specifications 

Disk 

DFU 
Program 

• DFU 
Source 

F- and I-
Specifications 

If you specified Y to the prompt to run the DFU program, the next display you 
see is the first display of your program. You can now begin to use your program. 

Note: If you are running a DFU list program, there is no display. 

Disk 

DFU 
Work Area 

First • D • Program 
Display 

c} 

DFU 
Program 

DFU 
Source 

F- and I-
Specifications 



Chapter 2. Setting Up a New DFU Program 

When you have a job to do, whether printing a report or listing a file, you must 
first set up the DFU program. This chapter shows you in Example 1 how to set 
up a program to enter data into a new file. Ex,ample 2 shows you how to use that 
same DFU program to update the file. 

You can follow along at your display station and enter the examples as shown. 
Entries you should make are highlighted. 

The examples show you what you enter to create the sample program. For more 
information on a particular use of DFU, see the related chapter later in this 
manual. 

What Can You Do With DFU? 

You can generate a quick report from information in your files. Or you can 
create a monthly report, an input file, a file of test data, a list of customers, or a 
way to review the data in your files. DFU will prompt an operator for 
information needed to create the job. 

Before Using DFU You'll Need a File Definition 

As you saw in Chapter 1, when you start setting up a DFU program, you must 
supply DFU with a description of the file you want to use. You can do this with 
F-specifications and I-specifications, either entering them yourself or using an 
existing RPG program. When a DFU prompt asks you for your file definition, 
you enter the name of the source member containing the F- and I-specifications. 

For more information on the file definition, refer to Chapter 3. 
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What a File Definition Looks Like 

2-2 

The following illustration shows the first 16 statements of the file definition (the 
F- and I-specifications) that describes to DFU the file you are going to create. 

16 120 
0001.00 
0002.00 
0003.00 
0004.00 
0005.00 
0006.00 
0007.00 
0008.00 
0009.00 
0010.flO 
0011.CIO 
0012.00 
001MO 
0014.ilO 
0015.00 
0016.0D 

Ill 

D The character I in lines 2 through 16 means that these lines are input 
specifications (or I-specifications) that describe the records in the file and 
the fields within each record. 

II 

II 

II 
m 

The character F in line 1 means that this line is a file description 
specification (or F-specification). After the F is the file name, CUSTMST, 
followed by a U meaning that the file can be updated. 

This numeric entry, 01, identifies the record type. 

These two numbers specify the record key field. The 5 means the key field 
is five characters long, and the 2 means the field starts in the second 
position. In this example, the key field is CUSNO, which is in positions 2 
through 6. 

This indicates that the field is in packed data format. 

These numbers indicate the beginning and ending position of each field, 
giving DFU the length of each field. 

The number in this position indicates the number of decimal positions in 
that numeric field. (For example, a field containing dollars and cents 
would have a 2 in this position). Fields with no entry here are assumed to 
be alphameric. 



II This is the name of the file definition source member. 

II These are the field names within the file. 

Creating a File Definition With SEU 

The following example shows you how to create a file definition source member 
using the Source Entry Utility (SEU) to enter the specifications. For more 
information on SEU, see the SEU Guide. 

Note: This example uses a key length of five bytes. The prompts will not appear 
as shown when the key length is other than five bytes. 

Once you are signed onto the system, sign on to SEU by entering: 

SEU 

When the following is displayed, enter the responses shown: 

SEU PROCEDURE Optional·* 

Source entry utility (SEU) ts a progr111 that allows you to create, 
change, r1110ve, and locate st1t1111tnts fn source and procedure llelllbers 

N- of llelllber to be created or updated . 

Type of SEU lllelllber • . • • • • • • • . • 

Na111e of lllelllber containing SEU fon111ts • . 

Length of statlllents • . • • . . • • 

N- of library containing 1118111ber • 

Clld3·Prev1ous menu 

• •• A,F,P,R,S,T,W 

ISEfXTRA 

* 

(c) 1983 IBM Corp. 

Note: You enter the name of your own library. You must have created the 
library DFULIB for this example. 
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Press the Enter key and the following Z display is selected by SEU: 

H IZO Z Enter I OH DFllUB FJLESRC Ill 

I 2 3 4 5 6 7 
1234567890123456789012345678901234567890123456789012345678901234567890123456789 

• t 0 l 2 
01234567890123456789012345678901234567890 

Enter or updltt sutment llUllMr • • • • • • • • • • • • • • .0001.00 

Although SEU always selects a Z display first, notice that the first statement you 
are to enter is an F-specification. You will need to select the F display so that 
you can enter the F-specification. 

Do the following: 

Press the Select Display command key (Cmd 3) to see the list of available displays 
as shown in the following menu: 

' 

1 z 
2 Z·LMR 
3 H 
4 11 
5 F 
6 G 
7 E 
8 L 
9 T 

10 I 
11 J 
12 c 
13 0 
14 p 
15 K 
16 A 

17 WSU·J 
18 wsu-E 
19 WSU·T 
ZO WSU-M 
21 wsu-s 
22 wsu-o 
23 wsu-c 
24 SFGR·S 
25 SFGR·H 
26 SFGR·D 
27 D·CONT 
28 SORTH 
29 SDRTRF 
30 SORTRC 
31 SORTF 
32 ASSEM 

Select display 

33 FORTRAN 49 
34 COBOL SO 
35 SDAS 51 
36 SDAH 52 
37 SOADl 53 
38 SOAD2 54 
39 OOC·H 55 
40 AUTOR 56 
41 MESSAGE 57 
42 SRT·HEAD 58 
43 SRT·RECD 59 
44 SRT ·CNST 60 
45 SRT·FLD 61 
46 MICRSYS 62 
47 MICRSTCK 63 
48 64 

Enter the nUllber of the spec1ficat.1on display you want . .... 



Enter the option to select the F display. When the F display appears, you can 
begin entering the F-specification as shown. 

It 096 F Enter 1 OH DFULIB FILESRC Ill 

1 l 1 1 1 1 2 2 23 3 3 3 3 3 4 4 5 5 5 
12145 6 78IOIZ34 5 I 7 8 t 0123 4517 8 90 1 2 34 5178 9 0123451 789012 3 451789 

6 4857777 88 I 
012145 6 7 81 D lZ 14 117890 1134517890123451 

&Mel' OI" ..... ltltlMllt.....,. ...... . •.... .. . 0001.00 

When you finish typing in the F-specification and press the Enter key, another F 
display is shown. Because there is only one F-specification to enter for this 
example, you now need to select an I-specification display. 

Press the Cmd 3 key again to display the list of specification displays. Enter the 
option to select the I display. When the following I display appears, enter the 
first I-specification that defines the file. 

16 096 

FCllSnlST 

Update 

2H 5 1 

l 096 DFULll FILESRC 

2 

1 I 12 2 2 2 3 3 3 34 4 4 4 4 5 5 5 51 

Ill 

12341 6 78t01234 5171 90 1214 567 81Dl 234 5178 901 2 3 4567 8901 2 345178 90 

1611677 7 81 I 
12 14 51 78 ID 1214 567890 1234567890123456 

E11ur OI' update ttltlMllt llUllller • . . . . . . . . . . . . . .0002.00 
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Because the rest of the I-specifications define fields within the file, press the Cmd 
3 key and choose the J (I Cont) display. Enter the next I-specification as shown: 



F 
t--

Filename 

Fil• Typt 

Fi'- Oftign1tion 

End of Filt 

Now enter the rest of the I-specifications: 

Mode of Processing 

length of Kty Field 0t 

of Record Adctr.n Field 

Record Address Type ~ 

Device Tys- of Filt .g 
File Form1t N O..pnlution or B 

Symbolic 
Device 

Name of 
Label Exit 

Extent Exit 
for DAM 

Storage Index 

Fite Addition/Unordered 

NYmbef of Trldts 
for Cylinder Ov9rilow 

Number of httnti 

T-

~ ~ !!![ I : Additlon.i ArH .8 
e ta:

0 I ~~h Rtt.ot'd ~ 'ttOverflow lnd.utor i 
~I Si:! ~ _.,.. Length a:: ~ ~ ~;: ContinU11tion lines 

I! ;:ig ii: ::i d ~"' 

Condition 
u1.ua. 

~ UC r'--
~ ~ g A: w ~ bt•n•I Record Nanw K Option Entry 

LL .. • 1 1 1 t. 10 u 12 13 '" tS .!!J 11 11 t1 20 21 n 23 24 26 a 21 21 a 30 lt 32 33 >t 31 • 31 31.bt_ 40 •1 •2 43 u •11 •& "' •a •9 so si 112 53 sc s5 Mi s1 Y 59 11f fr ... I ... JI 
I i External Field Name Field 

Field Location 

1---i Fiiename ~ ~ Record Identification Codes 
~ .~ 

Indicators 

or l ii~ ~ ; 
Record Name "'"' 1 2 3 From To 

2 ~ 

§~ 
.. 

& j ~ ·~ RPG a: 

~ ~ =>: ~:· ~ ~ Field Name i! .... ~ =o t Ji a: ~ I.I.~ Zero 
Line 

~ 
t 

~ c ~ 01t1 Structure .. r I!' ~ Plu1 Minus or ni ~o li ~o ii ii ::i g a: 
Position Position Position • "ti : ~ " Blink 

°"" ~ - ;;:i " 
.. N a j § ~!~ Occun ~ s H ~ Structure i~~ ~ () 15 ~ () 15 nTimei Length 

No.,. 
' . • • 1 a 9 10 11 12 13 14 15 18 t7 18 19 20 21222324 2528 27 E_ 29 30 31 3233 3~ 35 36 37 38 39 40 4142 43 .. 45 4ti 47 48 49 50 51 5 2 53 S4 55 56 57 58 59 80 81 62 S3 .. .. .. . , .. 89 70 7112 73 74 

0 1 I las lH'I 1~1I r611 
0 2 I l r 
0 3 I 6 ~Nin 
0 • I i ~ /'I s 
0 5 I [~ IC~M 
0 6 I L'i 159 rl IA 
0 7 I ~ 11.1 ~ 
0 8 I .iii l1 I~ rl ~ 
0 9 I [1 ~ 11 IC1 tr 
1 0 I 1-1 ]j 12 f-1 iji 

1 1 I Pl ll ~ IA/' 
, 2 I ~ 11 IF 
1 3 I 1112 ~ l2J LISI 
, 4 I ~ [12 14 llll fM 
1 5 I ~ 1 R l3rl ~. N 
, 6 I P1 1~ 1 r 11\lj lJ~ , 7 I ~ 11~ IEi 11.,, ICJ }YM 
' 8 I 
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As you finish typing each specification (these are called statements by SEU), press 
the Enter key and another J display is selected for the next statement. When you 
have finished typing the last statement, press the Enter key; another J display is 
shown. 

However, because we are through entering the F- and I-specifications, you will 
not use the display. Press the Cmd 7 key to end the job. The following options 
are displayed: 

For this example, choose option 2. A printout of the specifications you entered 
will be printed on the printer assigned to your display at the end of your job. 

The following is then .displayed: 

Library n- . 

Reference number • .,.. • 



Enter the responses shown and press the Enter key. The source member will be 
stored in the library you specify. The following message is displayed while SEU 
stores the source member in your library: 

Member now being placed in your library 

Your printout will look similar to this: 

MEMBER FILESRC LIBRARY [IFULIB SEU EO.J F'R INTOUT [IATE 12/03/82 TIME 09.11 

FCUSTMST 
ICUSTMST 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

01 

IBM SYSTEM/36 SOURCE E:NTRY UTILITY 

256 5 I 2 

1 1 ARCor.1 
:;,~ 6 CUfJNO 
7 9 CUSCO[I 

10 34 CUBNM 
35 59 CUSA1 
60 84 C:USA2 
8"'" ,, j.09 ClJSA3 

110 111 STATE': 
p 11~~ 11l>OZIPCI1 
F' U.7 1180AREAC 
p 119 1220PHONE 

1.23 l.:~3 CUSTP 
F' 124 1~~72CR'-IM 
p l.28 l.300SLSNO 
p 131 13S2AM[llJE 
F' 136 1390DL.TF'M 

**** E N [I 0 F s E lJ p R I N T () u T **'** 

After the member is placed in the library, you are returned to the main options 
menu. 
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Getting Back to DFU 

Once the file definition is created, you can set up the DFU program. The first 
thing you need to do is sign on to DFU. (You may have heard this referred to as 
calling or accessing DFU.) Sign on to DFU by entering: 

DFU 

Example 1. How to Set Up a DFU Program to Create a File 

DFU Menu 
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The following example will show you how to set up a DFU program to create a 
file. The program will prompt an operator to enter some records. 

Once you have signed on to DFU, the following display lets you select what you 
want to do: 

DFU 

Dita ftle uttltt,y 

Select OM of tlle fo1lowt119: 

Clld3•Prwtous .., c:.11-111t11 lltlp ..., Clld7•Elld HoM•Stp on MnU 

Rudi for optton lllllllllr or c-lld 

(c) 1H3 1• Corp. 

Because you are creating a new program, select option 2 and press the Enter key. 



SETUPDFU Menu 

Procedure Display 

The next display asks you what you want the program to do: 

SETUPOFU WS2 

Create or chantt a DFU program 

Select one of the following: 

Clldl·Prevlous menu CllldS-Mlln help .. nu Clld7..flld Home-Sign on .. nu 

Ready for opt I on nllllbtr or comand 

(c) 1983 IBM Corp. 

For this example, select option 1 and press the Enter key. The next display is the 
Procedure display. 

This display will differ slightly depending on how you are using DFU. It asks you 
to identify such things as what the file name is, what you want to name the 
program, where the program is to be stored, and the name of the file definition 
source member. 

Creates ~ta files 

N- of file to be created •••••• 
"- of file on disk, 1f different 

N- of DFU progra • • • . • • • • 

Clldl·Prevlous .. nu 

Opt ional · • 

• 
• 

• 
• 

(c) 1985 IBM Corp. 

Setting Up a New DFU Program 2-11 



Type the responses shown and press the Enter key. 

Name of file to be created 

This is the name of the file you are creating. 

Name of file on disk, if different 

Name of DFU program 

Name of library 

This refers to the name of the file on disk if it is different from the name of the 
file to be created. This parameteris also referred to as tile label. 

The file label is an optional parameter •. If it is left blank, the file label will be the 
name of file to be created. For this example, leave the parameter blank. 

This is the name of the program you are setting up. The program will contain the 
information you supply about how you want the operator prompted to enter 
records. 

This is the name of the library in which the program is to be stored. You must 
have created the library DFULIB for this example. The file definition source 
member must be'stored in the library you name for this prompt. 

Name of file definition source member 

This is the name of the source member that describes the file you are creating. 
(These are the F- and I-specifications you entered to describe the file to DFU.) 

Name of DFU specification source member 

This is the name of the source member that contains or will contain the saved 
DFU specifications. If you enter a name for this prompt, and the specification 
source member does not exist, DFU creates it. If the member does exist, DFU 
will use it to create the program. 

If you save the program source, you can later modify the program. 

Name of display source member, if to be saved 
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As you respond to DFU prompts during program setup, you supply information 
to DFU about how your program should prompt an operator entering records. 
DFU builds specifications describing the display the operator will see when 
running the program. You can later use. these display specifications to change the 
display. Refer to Chapter 10, Changing Stored Display Source, for more 
information. 

For this example, leave the paramet<;r blank. 

Enter the responses shown and press the Enter key. The next display is the 
General Information display. 



General Information Display 

Job title 

This display asks you for some general information about your program. 

INTER/UPOATE &Ell!ML lllFOIMTIOll 
Dlscrfptfon Of dilp1q Ind printout for fndtx ft1ff 

Job t1t1t • • •• t t t t t t t t It t 

How do ,you Wint t11t dltl dflP1111d? • . 
1. Sfnglt colum 
I. •1tfp1t C01191 
3. lll•f- dltl 

.. . ... l,1,3 

Record dtlttt code ind po1ftfo11 w1th1n tllt record •• 

Prfnt added records? . .•• , ..•• 

Print uPdlttd and dtltttd records? • 

Spacu bttwttn col.-1 of prtnttd dltl 

Prf nttr 1t nt wf dth • • • . . , . • . . . 

StoP printer on unprf ntlblt chlracttrs? . 

. '·" 
• Y,11 

. o-1 
• •• • IO•lM 

. .... "·' 
Should DFU gtntratt k115? . . , , . . . , • • , , , . . , . , y ,II 

Type the responses shown and press the Enter key. 

The job title is the name that will appear on the display or a printout of your 
records. 

How do you want the data displayed? 

DFU can display the data in a single column, more than one column, or it can fit 
as much data as possible on the display at one time before going to the next 
display. 

Record delete code and position within the record 

Print added records? 

Indicate here the character you want DFU to use to mark a record for removal 
from the file. You must also indicate the position that character will occupy 
within the record. DFU places the character you specify, in the position you 
specify, to mark the record for removal. If you do not specify a code and 
position, DFU will use a blank in position 1 as the default record delete code. 

You can choose to have DFU print, at the end of the job, all the records you 
added during the job. 
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Print updated and deleted records? 

You can also have DFU print, at the end of the job, all the records you changed 
or marked for removal during the job. 

Spaces between columns of printed data 

Printer line width 

You specify here how many spaces you want DFU to leave between columns of 
data on your printouts. 

This specifies the width of the printer line when you print records. 

Stop printer on unprintable characters? 

Should DFU generate keys? 
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You can indicate whether you want the printer to stop when it finds a character 
that is not printable. If you do not want the printer to stop, it will print blanks in 
place of these characters. 

When you are using an indexed file, DFU can provide record keys for you. 

Note: This prompt will only appear if the key is 5 bytes long. 



Record Key Description 

Because you are using an indexed file, a key field is used to identify each record. 
In this case, the key field was identified in the file definition. 

On the last display you chose to have DFU generate the record keys for you 
rather than assign each record a key yourself. This display asks you how you 
want to be prompted when DFU displays the record keys. 

11£CGllD ICEY DESCllPTIGI 

llHcrtptfCMI of tlll l'ICOrd key 

*FILE CUS1llST 211 .. , 5 • 01 *llECGllD 
MCOD 1 1 
CUSIO 5 • cuscao 3 t 
CUSMI 21 34 
CUSA1 21 st 
CUSA2 21 .. 
CUSA3 21 lOt 

Ricord key lllaclt119 • • • • • • • • • • • • • • • • • • 

Enter the responses as shown and press the Enter key. The next display is the 
Record Type Selection display. 
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Record Type Selection 

Process this record type? 

Allow lowercase data? 
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There can be more than one type of record (for example, header records and 
detail records) identified in the file definition. The attributes for each type of 
record will be shown at the top of the display along with the record identifier. 

RECORD TYPE SELECTION 

Selection qf record t1Pff to be processed 

I' 

•• y ... 

• • 11,Y 

Because you can have more than one type of record, DFU asks you if you want 
to use the type of record identified at the top of the display. This example shows 
record type 01 attributes. 

You indicate here whether you want lowercase data to be allowed when entering 
data. 

Enter the responses as shown and press the Cmd 12 key. 

Note: For the rest of the example, press the Cmd 12 key rather than the Enter 
key when you have finished responding to a display. If you press the Enter key, 
the display you were using will be repeated so that you can enter more 
information. You must then press the Enter key again to continue. 



Data Field Selection 

Data field 

Heading 

Functions 

This display asks you to select which of the fields described in the file definition 
(FILESRC) you want to include in the program. 

Record tne: 01 

A-Accml11te 
8aMDcl 10 clllek 
C4ld 11 clllek 
o-Auto-dup 

Type in the names of the fields you want used when the program is run. These 
will be the only fields in the record that will be displayed. You must type the 
field names exactly as they are shown at the top of the display. 

Note: Hold down the shift key and press the Roll Up (Roll t) key to view all the 
attributes. 

Type in the heading you want used to prompt the operator as data is being 
entered. Because field names are limited to a certain number of characters, 
entering a heading allows you to expand the field name that will be displayed 
when the program is run. 

If you do not enter a heading, DFU uses the field name from the file definition. 

There are four operations that can be performed on data fields. Only two 
operations can be performed on numeric fields. 'Auto-dup' applies to all types of 
fields. Accumulation may be achieved on alphanumeric fields, but the results may 
not be meaningful. For this example, no functions are used. 

Enter the responses as shown and press the Cmd 12 key. 
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Note: If you press the Enter key instead of the Cmd 12 key, another blank Data 
Field Selection display is shown. Press the Enter key again to go on to the next 
display. 

Update DFU Specifications 
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DFU gives you a chance to check the DFU specifications before it builds the 
program for you. 

?-a.ov1 1t111 
>aMd 1'1111 

Press tllt Enter kl1 to 
accept Cllalllft 

Clld7•End pl'CJ9r• setup 

UPDATE DFU SP£CIFICATIOU 
Cllltltll to DFU apectftcatton1 

Because you have no corrections to make, press the End-of-Job command key 
(Cmd 7) to tell DFU that you have finished reviewing the DFU specifications. 



DFU Source Save 

This display asks if you want to save the DFU specifications for this program. If 
you do want to save the specifications, enter a Y for the first prompt. The 
source member name and the library where the member will be stored are 
supplied. (You can change these if you want the member stored under a different 
name, or in a different library.) The next prompt asks if you are replacing an 
existing source member when you store the specifications. The last prompt will be 
shown if you pressed the Cmd 7 key on the Update DFU Specifications display. 

OFU PllOllRM SOURCE SAYE DISPLAY 

Slvt OFU source spec1f1cat1on 

Do JOU Wlllt to save the OFU source spec1ftc1tfons? • • . Y ·" 

.._ of tllt ...... to cont1111 tllt OFU source • . . . . . . . • 
.._of tllt 1tbr1r1 to cont1111 die source llllllMtr • • • • • 

Replace source......,. with tllt •- -? ....... '·" 

Do JOU Wlllt to ""' thl DAI Pf'Otl'-7 . • • • • • . • . • Y ·" 

Enter the responses shown and press the Enter key. 

The following message is displayed: 

DFU program is being created 

DFU is creating the program and will continue on to run the program. 
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Using the Program You Just Created 
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The next display is the first display you see when using your program. 

Notice that the fields that are displayed are the fields you specified on the Data 
Field Selection display. 

DFU displays the record key on line 3. 

Enter the data as shown. Notice that you can now type in lowercase letters (as 
you specified on the Record Type display). You can use the Field Exit key to 
move from field to field. 

ENTERIN8 CUS'TllST 
Record tne: 01 
RE CORO ICEY IS: 00010 

CUSTOMER IWIE 
ADDRESS 
CITY 
STATE 
ZIP COOE 

FH..._: CUS'TllST 
Last NCOnl t,wll: 



CUSTOMER NAME 

Currey•s Upholstery 

Connely'• Hotel 

Gladwin & Sons Inc 

Republic Savings & Loan 

Schaefer Decorator•• 

Garth Insuroince 

John Day & Associates 

When you press the Enter key, you are prompted to enter data for the next 
record. 

Continue entering the sample records: 

Al'[•RESS CITY STATE ZIF• CODE 

100 SW Carlton St Plainville KS 67663 

3741 SW Enterprise Drive Camdenton HO 65020 

1705 Folwell Drive Eagle ~utte S[I 57625 

1912 SW Oak Knoll Lane Northfield HN 55057 

607 Memorial Pa r kway Okoboji IA 51355 

3731 College View Road Maribel WI 54227 

56 Crossroads Center Stewartville HN 55976 

When you are through entering records, and have pressed the Enter key to make 
the last change, press the End-of-Job command key (Cmd 7). 
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Now You're Finished 

12/03/82 

At the end of the job, DFU displays the following End-of-Job Request display. If 
you want to return to your job and enter more records, enter N and DFU returns 
you to your job. Because this is the end of the example, enter Y instead. 

Ell> OF JOI REQUEST 

Is this OFU job C0111plete'l • • • • • • • • • • • • • • • Y ,I 

You are returned to the SETUPDFU menu. 

Check the printer assigned to your display station for a printout of the records 
you entered. The printout should be similar to this: 

ENTERING CUSTMST 

RECORII KEY ISi CUSTOMER NAME ADDRESS CITY STATE 
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10 
20 
30 
40 
50 
60 
70 

Currey's Upholratery 
Connely's Moh;:ol 
Glad~in A. Sons Inc 
Republic: Savings A. Loan 
Schaefer Decorator's 

John Day A. Associates 

"I RECORIIS ENTEREC• 
0 RECORDS UPI•ATEit 
0 RECORIIS ItELETEII 

100 SW Carlton St 
::s:·741 SW E:nterpr i se Dr i ve 
1705 Folwell Drive 
1912 SW Oak Knoll Lane 
607 Memov·ial Parkway 
3731 College View Road 
56 Cr ossr· oads Center 

F'La i nvi l Le 
Camdenton 
E.:agle Butte 
Northfield 
O~<oboji 

Maribel 
Stewar tv i L le 

KS 
MO 
Sii 
MN 
IA 
WI 
MN 

PAGE 

ZIP COi 

6766: 
6502• 
5'762~ 
5505' 
5135! 
5422' 
5597, 



Example 2. How to Use the Same DFU Program to Update Records 

DFU Menu 

This example will show you how to update the records you just entered. You can 
update the records using the same program you just used to enter the records. 

Note: If you are following this example from Example l, the SETUPDFU 
display is shown now. Press command key 3 to back up to this display. 

The following is displayed so that you can select what you want to do: 

Clld3-l'Nvtavs ....., 

Rtldt for opttOll llUllllltl' °" ~lld 
1 

ito.-Stp Oii..., 

(c) 1983 18" Corp. 

Because you are using an existing program, select option 1 and press the Enter 
key. 
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RUNDFU Display 
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This display asks you what you want to do with the program: 

RUNDFU 

Run 1 DFU Pf'Oll'• 

Clldl·Prevf ous 1111111 ClldS-Ml1n help - Clld7•Encl 

Ready for option llllllbtr or c ... nct 
2 

Hom-Stgnon..,., 

(c) 1983 tlM Corp. 

For this example, select option 2 and press the Enter key. The next display is the 
Update Procedure display. 



Update Procedure Display 

This display asks you to identify such things as the file you are changing, the 
name of the program, and the name of the user library where the program is 
stored. 

UPDATE PllOCEllUR& Opt1o~a 1 -• 

Add to OJ' change d1s~ f11es 

• 
II 

Clld3•Prev1ous menu (c) 198S IBM Corp. 

Enter the responses shown and press the Enter key. 

DFU begins running the program. You are prompted to enter the record key of 
the record you want to change; for this example, enter 10 and press the Field Exit 
key: 

Mode: UPDATE 
Auto-clup: OFF 
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The record you chose is displayed for you: 

EITEll• CUSTMST 
llcord tJpe: 01 
RECOllD ICEY IS: 00010 

Ft1-: CUSTMST 
Lut NCCIN tJpe: 01 

Assume you need to change the spelling of the city. Type in the change as shown 
and press the Enter key. 

EmRI• CUSTMST 
llecoN tne: OI 
RECOllD ICEY IS: 00010 

Ftl.._: CUSTMST 
Liit NCCIN tJpe: 01 

CUSTaEI - Cul'NI'• Upllo11tlf'1 
MDIESS 100 5" C.rltoll St 

STATE 
ZIP CGDE 

IS 
0000067M3 

Modi: UPDATE 
Allto-dup: OFF 



When you press the Enter key, DFU stores the change you made and prompts 
you to choose the next record you want to change. Enter the number as shown: 

The record is displayed for you. 
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You need to change the customer name. Type the change as shown: 

mot•cumsr 
Recor4 t,nlt: 01 
RECGllD llEY IS: 00020 

CUSTIIER lllllE ' 
MJDllESS 3741 Sii ~ Drtwe 
CITY c .. d•nton 
STATE MO 
ZIP CODE 000065020 

Press the Enter key. DFU continues to prompt you for another record key. 
Assume you want to remove a record. Enter the number as shown: 



The record is displayed for you: 

F11....a: CUSTMST 
Liit record trPe: 01 

llodt: llPOATt 
AllU·dup: OFF 

Now press the Delete command key (Cmd 4). The following is displayed: 

£1iTERill8 CUSlMST 

RECORD llEY ts: 

rn .... : cuSTMST 
Ust rtc:Ol'd trlMI: 01 

Modi: UPDATE 
Auto•dup: OFF 

The message at the bottom of the display tells you that the record that was just 
displayed (00070) is now marked for deletion. 

Note: Records are not actually removed from the file until the SAVE or 
COPYDATA procedure is run against the file. See "Record delete code and 
position within the record" under "General Information Display" in Chapter 4. 

Press the Enter key. Because we have no more corrections to make, press the 
End-of-Job key (Cmd 7) to tell DFU that you have finished making changes. 
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End of Job Request Display 

At the end of the job, DFU displays the following End of Job Request display. If 
you want to return to your job and enter more records, enter N and DFU returns 
you to your job. Because this is the end of the example, enter Y instead. 

0 
2 
1 

••••• , Y,I 

Check the printer now. Your printout should look similar to this: 

12/03/82 

RECORD KEY r s: 

10 

20 

70 
RECORI• [IELETE[I 

CUSTOMER NAME 

Currey's Upholstery 

Connt?ly's Mo ·tel 
Conne ly' s Motel & Lounge 

John D8y & As~oc f~t es 

0 RECORDS ENTERED 
2 RECORDS UF'[IATE[I 
1 RECOR[IS [IELETE[I 
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ENTERING CLJSTMST 

All[IRESS 

100 SW Car lt on St 

3141 SW En t erpr· i se [Ir i v e 

CITY 

P Lai nv i l Le 
Plainview 
Camd en t on 

Stewa rtv i l Le 

STATE 

KS 

MO 

MN 

PA 

z 



In the Following Chapters 

Now you've seen how to create a DFU program that can be used to enter records 
and later update the same records. 

Chapter 3 gives you more details about what DFU requires in the file definition, 
and following chapters contain examples to explain other uses of DFU. 
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Chapter 3. What DFU Requires in the File Definition 

When a DFU program is set up, you must provide a source member that 
describes the file you are using. This source member, called a file definition, can 
contain only file description and input specifications (F- and I-specifications), or it 
can contain an entire RPG source program. DFU uses the file definition, along 
with your responses to prompts, to create a program. 

Entries On the File Description Specification 

F 
I---

Filename 

Line 

!I. 
~ 
~ .e 

3 •• a 1 a s. to ,, 12 13 14 

~H .;H F ~~Ll.dblU 
F IIIIIII 

The F-specification describes the file the DFU program will use. 

If the file definition contains more than one F-specification, DFU uses the one 
having the file name (columns 7 through 14) that matches the file being processed. 
DFU issues an error message if the file name being processed does not match any 
of the files described in the file definition source member. The following chart 
describes only the F-specification entries required by DFU. DFU ignores other 
entries, allowing you to use an existing RPG program. 

File Type Mode of Processing File Addition/Unordered 

... a 
e t: 
~ Z3 
0 ill 
::::- it 
15 18 

File Designation Length of Key Field or Extent Exit Number of Tracks 
~ for DAM of Record Address Field for Cylinder Overflow 

End of File !!! z · Nameof 

e w"' 
17 18 

Record Address Type ..J Number of Extentl Symbolic ill Sequence 
Type of File ~ Device ~ 

Label Exit 
Device Tape 

File Format Rewind N Orpniutionor ~ .:I Storage Index 

~ Block I Record 

~ Additional Area c ~ 
)! ~Overflow lndlcotor ·j Condition 

U1-UB, Length Lengtn a: a: e I K•:Fleld I • Continuation Lines UC ;--1 
~ ::i C~ ~~n w 

~ External Record Name K Option Entrv 

~~~~n~mavaa~~n"~~a~~ 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 .. 67 68 68 71 72 

I111fl215f ¥1111111 111111 If1I1 11111 IlIIf 1 1 l 

Note: DFU does not require all the entries on the F- and I-specifications that 
RPG does. To avoid RPG syntax errors, specify S for source and not R for RPG 
at SEU sign on. The entries that DFU does require are checked and must be 
correct. 
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Column Heading Explanation I 

" 
6 Form Type Contains an F, 

indicating a file 
description specification. 

7 through 14 Filename If there is only one set 
of F- and I-specifications, 
DFU ignores this entry. 

24 through 27 Record Length Record length of the file 
being processed. Maximum 
record length is 1024. This 
entry must be right-adjusted. 

29 and 30 Length of Key For an indexed file, the 
Field or of maximum length is 99 
Record address (unpacked keys) or 8 (packed 
Field keys). 

For a sequential/direct 
file, these columns must be 
blank. This entry must be 
right-adjusted. 

31 Record An entry is required only 
Address Type for an indexed file with 

a packed key (P). 
/ 

32 Type of File Enter an I for an indexed ,, 

Organization file; any other entry 
or Additional indicates a sequential or 
Area direct file. 

35 through 38 Key Field For an indexed file, enter 
Starting the starting location of 
Location the record key in the 

record. For a non-contiguous keyed 
file, enter EXTK. For a sequential 
or direct file, leave these columns 
blank. This entry must be right-adjusted. 
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Entries On the Input Specifications 

I 
I-- Filename 

I or 
Record Name 

I!. 
~ 

Line 
] 

Data 
~ Structure 
A N D Name 

3 • 5 • 7 8 9 10 11 12 13 14 15 18 

0 , I l~S lSIT ITIM 
0 2 I 
0 3 I 
0 4 I 
0 5 I 
0 6 I 
0 7 I 
0 8 I 
0 9 I , 0 I , , I 
, 2 I , 3 I , 4 I 
, 5 I , 6 I , 7 I , 8 I 

The I-specifications define the format of the file the program uses by specifying 
how the records are identified, what the field names are, and where the fields are 
located. 

~· External Field Name Field 
Field Location 

Indicators ·" Record Identification Codes 
~ ·~ 'l! 

~~ 
From T .~ 

I; 
1 2 3 To RPG -' -!I • .. 

j I; - "' re g 
~ i ~~ i I=- I; ;Ji re 

Field Name 
3 Zero 

li z cu ~~ 
Data Structure ] 1 

.~ .~ re Plus Minus or 

~ Position ~ e ~ Position Position ~ ~ g H "' Blank 

Hlil -: N:; Occurs ~ ~ ~ ~uo .!! u 0 ch ii: nTimes Length re 
19 2G 21 22 23 24 25 26 21'2e 2s 30 31 3233 34 35 36 37 38 39 co 41 42 4 3 44 •5 4ti 47 48 49 50 51 52 53 54 55 66 57 58 59 80 81 82 63 .. .. .. 67 .. 89 70 71 72 13 74 

tiflt 
~ IH 
I? IN~ 

17 
,. 

112 ~ 
,. 

fol 
~s; Is:~ :1~ 

~ UL 
le; [1 jC 

lr ~ I~ rr 
P1 ! T'1 'Ill D1 IA" 
P1 iq .JNIE. 

~ l;li~ 11'1 IT!P 
121~ 12Jrti If~ 
1'~ IN 

p ~~ Tl 1.- u!F' 
p 1 ~ 1 3<irl L ~~ 

DFU uses I-specifications to define record types, fields, and data structures. 
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Record Type Defmitions 

3-4 

Bach record type in a file must be described by one or more record-defining 
specifications (on the I-specification). A record~identifying indicator (01 through 
99) must be assigned to each record type. A record code, a certain character, or 
characters in particular positions within the record catt optionally be chosen. 

To determine the record type, DFU scans the record codes, if they exist, in the 
order specified in the file definition. The record type selected is the first one that 
has the specified data in the position described by the record code. If no record 
codes exist, DFU takes the first record type defined in the DFU specification 
soured member. 

The following charts describe only the I-specification entries required by DFU for 
defining a record type. 



Column Heading Explanation 

6 Form Type Contains an I, 
indicating an input 
specification. 

7 through 14 Filename This field needs to be 
entered only for the first 
I-specification for a file. 
The name must match the 
file name you specified 
on the preceding display. 
If there is only one set of 
F- and I-specifications, 
DFU ignores this entry. 

14 through 16 OR/AND This field can be used only 
when two or more 
record-defining 
specifications are required to 
identify a record type, or 
when another record type is 
to be specified: 
AND The record 

identification codes 
on this specification 
must be used with those 
on the preceding 
specification to identify 
the record type. 

OR The record 
identification codes 
on this specification 
can be used instead of 
the codes for previously 
specified record types. 
Or, another 
record type can be 
defined by coding its 
ID in columns 19 and 20. 
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Column Heading Explanation 

15 and 16 Sequence A numeric entry (01 through 99) 
indicates this record type is 
numerically sequenced. If so, 
DFU checks column 17 for 1 or N 
records of this type in 
sequence. 
Note: Record sequencing 
is used only for an 
enter/update program. 

17 Number (1/N) DFU checks this column if 
there is an entry in columns 15 
and 16. A 1 indicates only one 
of this record type in a 
sequence; an N indicates more 
than one record of this type 
in a sequence. If there is not 
a 1 or an N, DFU does not 
expect the record types to be 
sequenced. 
Note: Once DFU has 
encountered a valid sequenced 
record type, all succeeding 
record types are assumed 
sequenced. If columns 15 
through 17 have invalid 
sequence entries, DFU assumes 
more than one record in the 
sequenced record type. 

19 and 20 Record A numeric entry (01 through 99) 
Identifying identifying the record type. 
Indicator 

21 through 41 Record Up to three codes in an AND 
Identification relationship can be specified 
Codes on each record identifying line 

to describe a record type. A 
maximum of 60 codes can be 
specified to identify a record 
type when it is necessary to use 
AND/OR lines to describe the 
record type. Two or more 
record types can be described 
with OR lines. 
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Field Definitions 

The field-defining specifications for a record type directly follow the record 
type-defining specifications. These specifications identify the locations, lengths, 
and data types for each field in the record type. 

Note: If you use a subdivided key field, the subfields may be defined in the 
I-specifications by a data structure definition. 

The following chart describes only the I-specification entries required by DFU for 
defining a field. 

Column Heading Explanation 

6 Form Type Contains an I, 
indicating an input 
specification. 

7 through 42 Must be blank. 

43 P/B/L/R Code a P for a packed field; 
otherwise leave blank. 

44 through 47 Field Position in the record at which 
Location the field starts. This entry 
(From) must be right-adjusted. 

48 through 51 Field Position in the record at which 
Location the field ends. This entry 
(To) must be right-adjusted. 

52 Decimal Code 0 through 9 for a numeric 
Position field. Leave blank for an 

alphameric field. 

53 through 58 Field Name The first character must be 
A through Z, #, @, or $; the 
remaining characters can be any 
combination of alphameric 
characters. 

63 and 64 Field If a record-identifying 
Record indicator (01 through 99) is in 
Relation these columns, the field is a 

part of only that record type. 
A blank indicates the field 
goes with all record types 
defined in the previous 
record-defining input 
specifications. 
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Data Structure Definitions 

First Specification 
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The third type of I-specification, data structure definitions, is optional. These 
specifications allow a previously specified data field to be divided into named 
subfields. If present, data structure definitions must follow all record- and 
field-defining I-specifications for the file. 

Note: DFU will not scan for data structure subfields of data fields previously 
defined as packed or binary. For a further explanation of data structures, see 
Programming With RPG II. 

The following charts describe only the I-specification entries required by DFU for 
defining a data structure. 

Note: A data structure definition requires two or more specifications. The first 
specification names the data structure; succeeding specifications identify the 
subfields in the data structure. 

Column Heading Explanation 

6 Form Type Contains an I, 
indicating an input 
specification. 

7through12 Filename Name of the data structure. 
It must correspond to the 
field name of a previous 
field specification. 

19 and 20 Record Must contain the characters 
Identifying DS for data structure. 
Indicator 



Succeeding Specifications 

Column Heading Explanation 

6 Form Type Contains an I, 
indicating an input 
specification. 

44 through 4 7 Field Relative start position 
Location of subfield in data field. 
(from) This entry must be 

right-adjusted 

48 through 51 Field Relative end position of 
Location subfield in data field. 
(to) This entry must be 

right-adjusted. 

52 Decimal Code 0 through 9 for a 
Position numeric field. 

53 through 58 Field Name Name of the subfield. 

Entering a File Definition Source Member 

You create the source member that contains the F- and I-specifications by using 
the source entry utility (SEU). Enter SEU, then respond to the prompts on the 
first display. Refer to Chapter 2 in the SEU Guide for more information about 
the entry prompting sequence. 

Using an Existing RPG Source Program 

You can also use an existing RPG source program as your file definition. If the 
RPG source program contains F- and I-specifications that describe the file you 
are using with the DFU program, you do not need to create a separate file 
definition. After you sign on to DFU and are prompted by the DFU Procedure 
display for a file definition source member name, enter the name of the existing 
RPG source program. 

DFU will use the information it needs from the RPG source and ignore the rest 
of the source program. 

File Definition Considerations 

DFU requires that: 

• For indexed files, record keys can be no more than 99 characters for an 
unpacked key or 8 characters for a packed key. 
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• When printing a transaction file (whether non-contiguous keyed or not) 
together with a related non-contiguous keyed master file, you must specify 
one field in the I-specifications for the transaction file to hold the composite 
key of the non-contiguous keyed master file. 

• Records in a file can be no more than 1024 characters. 

• Alphameric fields to be processed can be no more than 60 characters. 

• No more than 60 record identification codes can be used for each record type. 

• Numeric fields can be no more than 15 positions if unpacked and no more 
than 8 positions if packed. (Array fields that have been defined as packed 
and greater than 15 positions are not allowed.) 

• Binary fields are ignored by DFU. 

• If processing a sequential or direct file, and the record number is to be placed 
in a field in the record, the maximum length is 8 positions. 

• The maximum number of fields is 60 including the key fields. 

Using Remote Files 

If your system has DDM (Distributed Data Management), DFU allows you to 
update, inquire, and print files that reside on a remote system. Refer to Chapter 
8, "Remote Files." 

Note: Non-contiguous keyed files cannot be remote. If you specify a remote 
non-contiguous keyed file, DFU will issue an error message. 

Error Detection and Correction 
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DFU checks the F- and I-specifications for errors before converting them to DFU 
attributes. If an error is found, DFU prints the incorrect specification, displays 
an error message, and ends the job. 

For more information, refer to Programming With RPG II. 



Chapter 4. Setting Up DFU Programs to Enter or Update Files 

Example Section 

This chapter will explain setting up and using programs that enter or update files. 
Enter is used to create files. Update is used to make changes to existing files. 

As a matter of fact, the program that is set up to create a file can also be used to 
update the same file, as you saw in Chapter 2. 

A DFU program was set up in Example 1 to create a file and then used in 
Example 2 to update the same file. The only limitation to using a DFU program 
in this way is you must always use the same fields in the file. 

This chapter includes another example: one that shows you how to set up a DFU 
program that can be used to update different fields of the file or a different file. 
Because you already created the file CUSTMST in Chapter 2, the example will 
show you how to update different fields in that file. 

The example is in the first section of this chapter. You can follow along at your 
display station and enter the example as shown. The entries you should make are 
highlighted. 

More detail on each of the displays is included in the second section of the 
chapter. This reference section will discuss the possible entries for each prompt 
and any limitations. 
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Example 3. How to Set Up a DFU Program to Update a File 

Update can be used to maintain your existing files. For example, if you have 
records that contain confidential information, you can limit the update to only 
certain fields of the record. Or if you have records with many fields and only a 
few need regular updating, you can limit the update to only those few fields. 

The following example will show you how to set up an Update program to make 
changes to the file CUSTMST, using the file definition FILESRC this member 
was created in Example 1. The filq definition for CUSTMST looks like this: 

MEMBER FILESRC LIBRARY t1F"lJLIB SEU EO.J PRINTOUT I•ATE 12/16/82 TIME 08+58 

FCUSTMST 
ICUSTMST 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:c 

4-2 

01 

:rnM SYSTEM/36 SOURCE F.:N"rRY UTILil"Y 

256 5 I 

1 1 ARCOI• 
2 6 CUSN!J 
7 9 CUSCOit 

:1.0 34 ClJSNM 
35 e;9 CUSA1 
60 84 CUSA2 
13'"" ,, 109 CUSA3 

uo 11l. STATE 
p 112 1160Z:CPCD 
p 11"7 1180AREAC 
F' 119 :L220PHONE 

12~5 123 r;usrP 
p l.24 1272C:RL.IM 
p 128 l.300SLSNO 
p 131 135;;!AMDUE: 
F· 1:~6 1390DLTPM 

**** E N D 0 F s E lJ p R J: N T 0 u T **** 

Once you have signed on to the system, begin by entering: 

DFU 

The following DFU menu is displayed. 



DFU Menu 

This display asks you whether you are using an existing program or setting up a 
new program. 

Because you are setting up a new program, select option 2 and press the Enter 
key. The next display is the SETUPDFU menu. 
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SETUPDFU Menu 

Procedure Display 
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This display asks you which type of program you -are creating. 

111 

(c) 1113 IM Col'p. 

For this example, select option 2 and press the Enter key. The next display is the 
procedure display. 

This display asks you to identify such things as the file you are updating, what 
you want to name the program, where the program is to be stored, and the name 
of the file definition source member. 

UPDATE PtlOclDURE 

Add to or chlnp d1sk files 

Noe of f11e to bl updated •• • ••• 
Nue of file on d1sk, 1f d1ffeNnt 

Nut of DFU pl'Ogru • • • • • • • , • • 

Number of rtco!'ds to extend file 

Optional-* 

* 
I 111 * 

when 1t 1s full • •• • •• • • • ••••• • ••• 0-8000000 1 

N- of library • • • • • • • • • • • • • • 

Hue of f11e dtf1n1t1on source ......,. ••• 

Na111 of DFU spec1f1cat1on source lllllbtr , ••• 

N .. e of d1spl1Y source lllltllbtr, if to bl sand • 

Caid3-Prev1ous .. nu 

* 

(c) 1985 IBM Corp . 



Enter the responses shown and press the Enter key. The next display is the 
Enter/Update General Information display. 

General Information Display 

This display asks you for some general information about the program. 

ENTERIUNIATE t&NERAL INFORMATION 
DescrfptfOll of df splll and prfntout for flldex ff les 

Job ti\ le • • • • • • . • • • • • • • • • • • m·il!J·~· mm 
.. ••• 1,2,3 

• • • Y,N 

• • • Y,N 

Sp&ces betWUll cohlMlls of pl"1lltld data • • • • • • • • • 0-9 

Prf nter 1f 111 wfdth • • • • • • • • • • • • • • • • • 60-198 

Stop prfnt..- on unprintable chaf'1cter1? ••••••••• Y,N 

Should OFU generate k11s7 •• ••• • •••• • • •• • • Y ,N 

Enter the responses shown and press the Enter key. The next display is the 
Record Key Description display. 

Record Key Description 

This display asks you for the heading to be displayed when the program is 
prompting the operator for the record key field. 

Description of the NCord key 

•FILE CUS1"ST 256 
~ 5 6 

01 ··~ AllCOO 1 1 
CU$NO 5 6 = 3 9 

25 34 
CUSA1 25 59 
CUSA2 25 84 
CUSA3 25 109 
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Record Type Selection 

4-6 

Enter the heading shown and press the Enter key. The next display is the Record 
Type Selection display. 

This display is shown for each record type in the file. At the top, DFU displays 
the attributes for the program, which include the record-identifying indicator of 
the record type and as many fields as possible from the record type. (If all the 
attributes don't fit on the display, use the Roll keys to roll through the attributes.) 

When a program uses more than one record type, this display is repeated for each 
type. 

lllCOllD TYPE SEUCTIClll 

Se1ectt111 of NCOl'd tlflll to Ill proceslld 

fl 

' I 

Procell tltt I NCOl'd tlPI? • • . , . . , , , , . . , , , . , Y ,I 

Allow 1-.-can dltl! . • • • . • • . • • • • • • . • • • . ••' 

Enter the responses shown and press the Record Advance command key (Cmd 
12). The next display is the Data Field Selection display. 

Note: For the rest of the example, press the Cmd 12 key rather than the Enter 
key when you have finished responding to the display. If you press the Enter key, 
the display you were using will be repeated so that you can enter more 
information. You must then press the Enter key again to continue. 



Data Field Selection 

This display asks you which fields you want to enter, what the headings will be 
for those fields, and any function you want for those fields. The example shows 
that any values entered in the Amount Due field will be added together so that 
you will have a total for that field at the end of the job. This is indicated by the 
character A in the functions column. 

Any values entered for Salesman Number will be checked for accuracy as 
indicated by the C (for Modulus 11 check) in the functions column. More 
information on Modulus 11 can be found in Chapter 8. 

When a program uses more than one record type, this display is repeated for each 
type. 

DATA FIELD SELECTION 
Fields in which data ts to bt entered 
01 *RECORD 

AllCOO 
CUSNO 
cuseoo 
CUSNM = CUSA3 
STATE 
ZIPCO 

1 1 s 6 
a ' I :; 
I 1l: 
2 111 
t .O 116 

Enter the responses shown and press the Cmd 12 key. 
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Updating the DFU Specifications 

4-8 

The program setup is now complete and DFU displays the specifications that 
make up the DFU program source. You can review the specifications to make 
sure they are correct. More information on what the specifications mean can be 
found later in Chapter 10. 

.,....,. lf .. 
>•Add lflltS 

ll'M1t DFtJ SPECIFICATIGIS 
Clllltlll • iFV apecificattou 

F1e1G FttldZ Fte1d3 Fte1M FteldS 

You can also make any additions to the specifications at this time. For example, 
assume you have completed program setup and decide you need to add one more 
field before DFU creates the program. 

Notice that the directions in the upper left corner of the display tell you to use the 
> sign to show DFU where you want to add the information. Place the > sign 
on the line you want the added information to follow and press the Enter key: 

r 

Press tM Enter u, • 
lcetpt CMnps 

UPMTE DAI SPECIFICATIGIS 
CltngtS to DFU apectf1cettons 

FttlG FtetdZ F1t1d3 F1tld4 F1t1d5 
-ut'JVPD*t..IST 1,l *CCJU.s 
*GY *IEmY llECClllD GY IS: 

3 132*\'tm UPMTJ• CUS1MST 
01 *IECOl8 *LMASE 

* CU5* CUSTClllEI MIE 
*MO _. _.. 
* DLTfll DATE LAST MWf 
*l SLSIO SM.£511111 .._. 



Add DFU Specifications 

The Add DFU Specifications display is shown next so that you can enter the 
additional information. Type in the data as shown and press the Enter key. 

DFU again displays the program specifications for your review. Because the 
program setup is now complete, press the End-of-Job Command key (Cmd 7). 
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Correct DFU Specifications 
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DFU will not complete the program because there is an error in the specifications. 

Press tlle Enter kef to 
ICCtpt clllngu 

•• • 
•it 

Fit1d3 Ftt1d4 FttldS 
Cit.DI CllEDIT LlltlT ---DI.UM llt\TE LAST PAYlllT 
Sl.SllO &UllM -

Notice that the message at the bottom of the display says there is an error in 
Field 2. The example included an error so that you could see what happens when 
DFU finds an error in the specifications. 

Assume that you do not know how to correct the error, or do not have time to 
correct it. The command keys that are available are listed in the lower left comer 
of the display. 

When you are updating specifications, Cmd 12 allows you to accept the program 
with the error. In other words, DFU will store the program source for you even 
though there is an error in the specifications. DFU cannot, however, create a 
program that runs, because DFU needs error-free source to do that. 

Press the Cmd 12 key. The next display is the Source Save display. 



Source Save Display 

This display allows you to name and store the program specifications even though 
they contain an error. If you wanted to store the specifications now and later 
correct the error, you could type in the responses as shown and press the Enter 
key. 

Assume, however, you decided instead to correct the error now rather than later. 
Notice at the bottom of the display, DFU lists the Cmd 5 key being available so 
that you can return to the last display (page back). 

CmdS·Page back 

Press the Cmd 5 key and you are returned to the Update DFU Specifications 
display. 

?•R""''We 11 ne 
>=Au..i lines 

Press the Entel" key ~ 
accept changes 

Cmd7-End program setup 

*ADO .. 
*K 
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When the specifications are displayed for your review, press Cmd 7 and DFU will 
again display the message telling you where the error is. 

*°' DFU SllECIFICATIORS 
~- to DFU Specfffc1tfons 

Fteldl F1t1d3 Ftelcl4 FfeldS 
CRLIM Cll£DIT LIMIT *• MllUE MDUllT DUE * DLTPlll DATE WT PAnllT 

*l SUIO SALESllAll IUIBER 

Notice that there is no asterisk (*) in the first line of Field 2 as there is for the 
other lines of data. Move the cursor to Field 2 of that line, type in the asterisk as 
shown: 

F1•1d2 

•• • 
*l 

F1e1G 
CRLIM 
MllUE 
DLTPlll 
SUIO 

F1e1cl4 Ff eldS 
CIEDIT LIMIT 
MDUllT DUE 
DATE WT PAnllT 
SALESllAll IUIBER 

Press the Enter key to enter the change. Then press the Enter key again and all 
of the corrected DFU specifications are displayed. 



,....... u .. 
MAdd u ... 
PNlt t11t Enttr lltf to 

ICCtpt ..... 

ClllllllCT DFU SPECJFICATJOIS 
Corrtcttou to DFU Spectftc1tton1 

Fttldl Fttllll Fttld3 Fttld4 Ftt1cll 

Now that you have corrected the specifications, press the Print Record Command 
key (Cmd 6). DFU will print both the program specifications and the program 
attributes. At the end of the job, check the printer attached to your display 
station for a copy of the program specifications and attributes. The specifications 
printout will look like this: 

*" DFU SPECIFICATIONS "" [•ATE 
1~vo:~/02 

•ENT/LJP[t•LIST U, 1 •COLUMNS 
•KEY •GENKEY RECORD KEY ISi 

3 132•TITLE IJP[•ATING CIJSTMST 
01 "RECORD •LOWCASE 

" CIJSNM CUSTOMER NAME 
CRLIM CREDIT LIMIT 

•A[t[t AM[tlJE AMOUNT DUE 
" [tL TPM DATE LAST PAYMNT 
"K SLSNO SALESMAN NUMBER 

TIME 
10.19.27 

FILE DESC 
FILESRC 

The attributes printout will look like this: 

[tFIJ PRllGRAM [tFU SPECS 
[tE400[t DE400[tS 

[tSPLY SRCE 
•[•~·wu 

MASTER I 

** DFU ATTRIBUTES ** DATE 
12/03/82 

FILE [tESC 
FILESRC 

DFLJ PROGRAM [tFlJ SPECS DSPLY SRCE 
•DFW11 

MASTER FILI 
t•E40()[1 [IE400[•S 

•Fil.E CUSTMST 256 
•KEY 5 6 

01 •RECOR[I 
ARCOD 1 
CLJSNO 5 6 
CUSCO[I 3 9 
CUSNM 25 :~4 

CUSA1 25 59 
CUSA2 25 84 
CUSA3 25 109 
STATE 2 111 
ZIPCD p 9.0 116 
AF~EAC p 3.0 118 
PHONE p 7,0 122 
CUSTF' 123 
CRLIM p 7.2 127 
SLSNO p ti.O 130 
AM DUE p 9.2 1~~5 
[tLTPM p 7.0 139 
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Because there are no more corrections to make and you have a copy of the 
program specifications and attributes, press Cmd 7 to end the job. DFU now 
checks the program and allows you to save the source. 

The Source Save display is shown again: 

DAI PllOllM SOlllCE SAVI DISPLAY 

Sift DAI IOUl'CI sp1etftcatt111 

lo ,_ VIM to 1M tile DAI IOUl'CI Q1Ctf1C1tt1111T • • • Y 1N 

... of tile .....,. to coatatn tile DAI ...,., • • • • • • • • 
... of tile 1t......., tit COfttlfft tile IOllf'U ......, , , , , I 

..,,tee ...... ......, wttlt tile ... _, ••••••• '·· 

lo)IOll .. t t.O ru11 tile DAI~ •••••••••• Y,N 

DFU will store the program as load and subroutine members under the name 
DE400D. You must now decide whether you want the program source saved. 

If you save the source by entering a Y to the first prompt, you can change the 
source later to create a similar program and avoid the setup steps. 

Respond to the prompts and press the Enter key to continue. The following 
message is displayed: 

DFU program is being created 

The next display asks you which record you want to update. 



Enter record key 10 as shown: 

Record 10 is displayed: 

' 

WDATI• CUSlMST 
Ricord t1IMI: 01 
R£COID ICEY IS: 00010 

Ff111191: CUS1MST 
Liit NCOf'd t11Mil 01 

CUSTIIER IWE · 1 lliil!l'lliliim'l• Im;, 
CllEDIT LIMIT 1111111 ,.. ·v 

MllUllT DUE 111111111 

DATE WT PAYMJ ~11..!.i.!.11 
SM.ESlllUI .._. 111W 

The program used to create the file CUSTMST did not specify the credit limit, 
amount due, date last payment, or salesman number fields, even though they were 
a part of the file definition. 

Because the program you created to update this file does specify these fields, they 
now appear as empty fields. 
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Type in the information as shown and press the Enter key. 

When you press the Enter key, the next display asks you which record you want 
to update. Type 00020 and press the Enter key. Record (00020) is displayed. 



Type in the information as shown and press the Enter key. 

lllDATI• CUSTllST 
Record~: 01 
MCGIJ"lEY IS: 00020 

rn .... : CUST11ST 
Lut record ~: 01 

Modi: WDA1E 
Auto-4up: OFF 

CUSTCllEI IWE 
CllEDIT LDllT 
..., DUE m111·1· fitJ 
DAU WT PAWi' 11. 1: 

SM.ESIWI-

When you press the Enter key, you are again prnmpted for another record key. 
You can make changes to any of the fields or add new data. When you are 
finished correcting records, and have pressed the Enter key to enter the last 
correction, press the End-of-Job key (Cmd 7) to end the job. The following is 
displayed for you. 
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End of Job Request 

4-18 

If you select N, DFU returns to the start of the mode you were last using. 

If the default (Y) is selected, DFU ends the job. 

For this example, enter a Y. 

Notice that when you are using DFU to create or update a file, the number of 
records entered, updated, and deleted is displayed. 



Accumulators Display 

When you enter Y and end the job, any batch accumulators are displayed (the 
example specified on the Data Field Selection display that the amount due fields 
be added together). 

In addition, the record count is printed as the last line of the printout. (On the 
General Information display you chose to have the total of updated records 
printed at end of job.) 

12/03/82 

RECORD KEY IS! CUSTOMER NAME 

10 Curreyts Upholstery 

20 Connely's Motel & Lounge 

Batch accumu Laton:> are displayed 
AMOUNT DUE 

425.2~5 

Total accumulators are displayed 
AMOUNT DUE 

42f.:i.:--!5 

0 RECORDS ENTERED 
2 RECORIJS UPDATED 
0 RECORDS DELETED 

UPDATING CUSTMST 

CREDIT LIMIT 

o.oo 
750.00 

o.oo 
850.00 

PAGE 

AMOUNT DUE DATE LAST f'AYMNT SALESMAN NUMBER 

o.oo 0 0 
250. 00 60882 48208 

o.oo 0 0 
:L7S.25 6J.082 4921~', 

Pressing the Enter key twice returns you to the SETUPDFU display. 
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Reference Section 

This section of the chapter will give you the details about the displays you saw as 
you went through the example. Each DFU display that you might see as you run 
an enter or update program is discussed here. Use this section to answer your 
questions. 

Note: The enter and update displays and prompts are similar. Where there is a 
difference in the wording of a prompt, the wording for the enter display is added 
in parenthesis. For example, the update prompt Name of file to be updated will be 
shown as Name of file to be updated (or entered) to include the enter display 
wording. 

An Enter/Update Road Map 
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The following flowchart shows you what to expect for enter and update. The 
branch of the chart you take depends on: 

• Whether the file is indexed, direct, or sequential 

• Whether DFU is generating record keys/numbers for you 

• The number of positions in the key field (for indexed files) 

• Your description of the record key /number field 

Notice that whichever branch of the chart the program follows, the displays you 
see are similar. 



Sequential/ 
Direct File 

General 
Information 

Process 
Sequentially? 

Record Number 
Description 

*DFU Generate 
Numbers? 

_.. -... 

Correct 
DFU ..... Errors. ,. 
Specifications 

DFU 
Menu 
(option 2) 

1 
DFU 
Setup 
Menu 

I 
Procedure 
Display 

,, 
Record 
Key 
Description 

Record 
Type 
Selection 

Data 
Field 
Selection 

.I. 
~ 

Update 
DFU 
Specifications 

j_No 

Save 
Source? 

+ Program Runs or 
Return to Menu 

Indexed File 

General 

Yes Information 

DFU Generate 
Key? 

No 
No 
Response Key 

.._ Entered Field 
~ 

Selection 

Response 
Entered 

..._ 
~ 

Add 
Additions.., 

DFU ... 
Specifications 

(If key position 
is 5 long) 
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DFU Menu 
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The display asks you whether you are using an existing program or creating a new 
program. Option 1 (Run a DFU program) indicates you will be supplying the 
name of an existing program. When you supply the program name on the 
procedure display, DFU will search the library specified for load and subroutine 
members by that name and run the program. 

DFU Wl 

Data ftlt ut111ty 

Stlt~t ont of tht following: 

CllCl3-Prtv1ous 11111u Cmd5-Ma1n htlp Mtnu CllCl7-End 

Ready for option number or cOllllan 
2 

( c) 1983 IBM corp. 

Option 2 (Create or change a DFU program) indicates you will be supplying the 
name of a program you want to create. When you supply the program name on 
the procedure display, DFU will search the specified library for the program and 
run it if it exists. If the program does not exist and you specified a DFU source 
specification member, DFU will search the library specified for that member. 
DFU will then display the source member if it is found. (See How to Change 
DFU Specifications in Chapter 7 for more information.) Otherwise DFU will 
begin creating a new source member and a new program. 

Enter the number of the option you choose. 



SETUPDFU (or RUNDFU) Menu 

This menu asks you to indicate what the DFU program will do: create, update, 
display records from, or sort and print a data file. 

Enter the number of the option you choose. 

Create or clllllge • DFU ,,....._ 

Select OM Of die fo11owt .. : 

Clld3·Prntous ...., C'.lllll-lllt11 lle1p - Cllll7•hd 

lleaQ for optton ......,. or ~ 
z 
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Procedure Display 

This display will differ slightly depending on how you are using DFU. It asks 
you to identify such things as what the file name is, what you want to name the 
program, where the program is to be stored, and the name of the file definition. 

UPDATE PROCEDURE Opttoul·* 

Adel to or ch41191 disk files 

* 
• 

* 

* 

Clld3·Previous .. nu (c) 1985 IM Corp. 

Name of file to be updated (or entered) 

This is the name of the file you want to change or create. You can enter a name 
up to 8 characters long. 

Name of file on disk, if different 

Name of DFU program 
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This is the name of the file on the disk (the file label). You must enter this name 
if it is different from the name of file to be updated (or entered). 

This is the name of the program you are using or creating. The program contains 
information about the file , how the file is to be processed, and the display formats 
used to enter, update, insert, and view the data. Enter the name of the program 
you are either using or setting up. An entry in this field is optional. 



Number of records to extend file when it is full (or to be in tile) 

Name of library 

This is the number of records you want to add to the file when it is full. Or it is 
the number of records you want to save space for in the file if you are creating a 
new file. 

This is the name of the library in which the program is stored or will be stored. If 
no library is specified, DFU stores the program in the library you are currently 
using. 

If you specify a user library on this display, the file definition must be stored in 
that library. If you did not identify a user library, DFU uses the library that you 
are currently using. 

Any load, subroutine, or source members created by DFU are stored in this 
library. 

Name of file definition source member 

This is the name of the source member containing the RPG specifications that 
describe the file you want to change or create. It can contain one or more sets of 
F- and I-specifications or an entire RPG program. (The F- and I-specifications 
that describe your file will be used by DFU.) 

If you specify a user library on this display, the file definition source member 
must be stored in that same library. If you did not identify a user library, DFU 
searches the library that you are currently using. 

Name of DFU specification source member 

This is the name of the source member that contains or will contain the DFU 
specifications for this program. 

If you identified a user library, DFU searches for or stores the program 
specifications in this library. If you do not specify a user library, DFU stores the 
specifications in the library you are currently using. 

Note: You can also change the DFU specification source member name and 
library name on the source save display when program setup is complete. 

Name of display source member, if to be saved 

Information you supply during program setup, such as how many columns of 
data you have, the names of the fields, and whether you want fields accumulated, 
all affect what the program display looks like to the operator. An entry in this 
field is optional. 
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DFU generates specifications describing the program displays that are similar to 
those you can create using the Screen Design Aid (SDA). Although you can alter 
these specifications if changes to the display are necessary, changing display 
specifications requires a great deal of care, and only the most experienced users 
should attempt to change the specifications. Chapter 10 in this manual describes 
DFU limitations on altering display specifications. Before attempting to change 
the specifications, refer to the Creating Displays: Screen Design Aid and System 
Support Programming manual. 

General Information Display 

Job Title 
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This display asks you for information on how you want the file to be displayed 
and printed when you run the program. 

EITER/lllllATE 8EllEllAI. lllFOllMTIOfl 
DlscrfpttOll of dfapla,y lllcl printout for fncltx ff 111 

This is the name that appears on the printout and the display for this job. The 
name can be a maximum of 24 characters long. If you leave this blank, there will 
be no name on your printout to identify the job. 



How do you want the data displayed? 

e ---

Enter 1, 2, or 3 tp indicate how you want the data displayed. Data is displayed 
to the right of its heading. 

1: Single column means DFU will put as much data on the display as it can in 
one column, then continue on a second display. 

2: Multiple columns means DFU will put as much data on the display as it can 
fit in one column, then continue in another column (up to 4 columns), before 
going to a second display. 

3: Maximum data means DFU will fit as much data on the display as possible 
without being restricted to a column format. 

Note: Even though you can choose a multiple columns display format, data will 
be displayed in a single column if there is not enough data to fill a column. 

Record delete code and position within the record 

Print added records? 

A delete code is a character you specify to identify a record that is to be marked 
for removal from the file. You indicate here the character you want to use as the 
delete code and its position within the record. The default is a blank in position 1 
of the records. When you are using a multiple-indexed file and accessing that file 
through an alternative index, make sure that the delete code position you specify 
is not a position within the primary key field. 

Note: Records marked for deletion are not actually removed until the SAVE or 
COPYDAT A procedure is run against the file. See the System Reference manual 
for more information on this procedure. 

Y indicates that all records added to the file while running the program will be 
printed at the end of job. N indicates that the new records are not to be printed. 

Print updated and deleted records? 

Y indicates that all records updated or marked for deletion during this job will be 
printed. N indicates that updated records or records marked for deletion are not 
to be printed. 
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Spaces between columns of printed data 

Printer line width 

You may specify 0 through 9 spaces between fields on the printer output. If you 
do not enter a response, DFU will put one space between fields. Use as much 
space as possible between printed columns to make the printout more readable at 
the end of the job. 

This specifies how long you want the lines on a printout. If you do not enter a 
response, DFU will print lines that are 132 characters wide. Widths greater than 
132 positions require special consideration. See "Printer Line Width" in Chapter 
7 for more details. 

Stop printer on unprintable characters? 

Should DFU generate keys? 
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Y indicates that the printer stops and the system issues a system message when 
characters that can not be printed are in the data to be printed. 

N, the default, indicates that the printer will not stop when these characters are in 
the data to be printed. Instead, the printer will print blanks in place of these 
characters. 

Note: This prompt appears for indexed files if the record key is five positions 
long (unpacked data) or three positions long (packed data). 

Y indicates that DFU is to create keys for the file. In update, the first key 
generated will be the current high key value rounded up to the next multiple of 
10. 

N indicates that you will provide the record keys when you enter the records. 

When DFU generates the record keys, the first display of the program contains 
the first record key and prompts for the first set of fields for the record type 
indicated. DFU starts with a key value of 00010 when a file is created. The 
record key value is then increased by 00010 for each following record. 

When an existing file is being updated, DFU locates the highest key and starts 
generating record keys at the next multiple of 10. For example, if the highest key 
is 16, the first key DFU generates will be 00020. 

You can interrupt automatic key generation and manually specify a new record 
key that is less than the next key to be generated by DFU. Pressing the Insert 
command key (Cmd 9) switches processing to insert mode. You can update 
existing records by pressing the Update command key (Cmd 11). To return to 
DFU-generated record keys after using insert or update, you must press the Entry 
command key (Cmd 10). 



Process the file sequentially 

Processing with DFU-generated keys is the same as processing with 
operator-specified keys. Our example shows a DFU-generated record key. 

Note: DFU suspends the automatic generation of keys if one of the following 
occurs: 

• The record key to be generated is greater than 99990. 

• A duplicate record key error is encountered when DFU attempts to write a 
record for which it had just generated the key. 

• Another operator is using the file and it is shared. 

Considerations for Automatic Record Key Generation 

Only one display station operator can use the automatic record key generation if 
other DFU operators are currently entering data into the same file. 

The operator using automatic generation will lose it if another operator (working 
with the same file) creates a record key or number first that matches a number 
that DFU would have generated. 

For example, assume that DFU is generating record keys of 0370, 0380, 0390, and 
so on for operator A, and that operator B (working with the same file) creates a 
record key value of 0400. When DFU attempts to generate a record key of 0400 
for operator A, it recognizes 0400 as a duplicate value and stops automatic record 
key generation for operator A. 

In such a case, the operator can still enter, insert or update data; however DFU 
will no longer supply record keys in entry mode. 

Note: The prompt appears only for direct or sequential files. 

Y indicates you want to enter a sequential file, or update a direct file sequentially. 

N indicates you are working with a direct file and want to be able to specify a 
record number to retrieve a record. 

Note: This next display you will see is the Record Number Description display. 
Refer to that section next. 
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Key Field Selection Display 

Key Field 

Heading 
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You must supply the names of the fields that make up the record key and the 
headings you want for those fields. 

01 

ICEY FIELD SELECTION 

Ff t1cls tlllt CCllllPOSt tlll record ke1 

*FILE CUSTMST 256 
*ICEY 5 
*RECORD 

ARCOD 1 
CllSllO 5 
cuscoo 3 
CUSM 25 
CUSAl 25 
CUSA2 25 
CUSA3 ZS 

CllSllO CUSTOMER NUMBER 

6 

1 
6 
9 

34 
59 
84 

109 

This is the name of the field(s) that makes up the record key. The name you 
enter for key field must be typed exactly as shown in the attributes at the top of 
the display. 

A maximum of ten fields can be used to make up the key field. Alphameric fields 
cannot have a length of more than 30 bytes. Numeric fields can be a maximum 
of 15 bytes long. The maximum size of the combined key fields is 99 bytes. 

You can specify two or three non-contiguous keys, with the same restrictions as 
above. If you want to use non-contiguous keys you must have specified them in 
the file specification source member. 

Note: The field(s) you name on this display must make up the entire key area 
defined in the file definition. 

This is the key field heading you want to appear on the display for the operator. 
A heading can be a maximum of 16 characters long. If you do not enter a 
heading for the field, DFU uses the field name specified in the file definition. 

Note: If you type in fields and press the Enter key, DFU will redisplay the Key 
Field display for more fields making up the record key, unless ten fields have 
already been specified. 



If you press the Enter key or the Rec Adv command key (Cmd 12) without 
entering data, DFU takes the record key definition from the I-specifications. The 
record key will then consist of one field. (You must then continue with a Record 
Key Description display.) 

For a non-contiguous keyed file, the record key will consist only of the primary 
key, which will be displayed as one field. 

Record Key Description Display 

Record key heading 

Is the record key numeric? 

This display is shown only when you are using an indexed file and DFU is 
generating record keys for you or you did not specify any fields for the record key 
on the last display. You must describe how you want the record key to be 
processed. 

01 

RECORD ICEY DISCRIPTIOll 

Dtscrtptton of die record kl,Y 

Ill 
s 6 

l 
6 
t 

34 
St 
14 

lot 

RECORD ICEJ IS: 

You can enter a heading up to 16 characters long that you want used to identify 
the record key when it is displayed or printed. 

If you do not enter a heading, DFU will display *KEY. 

Note: This prompt is only shown when DFU is not generating record keys and 
when you have not specified a field or fields to be used as keys on the Key Field 
Selection Display. If the file has packed keys, you will not see this prompt, and 
the key will be numeric. 

Enter a Y to indicate that all keys are numeric fields. 

Enter an N to indicate that all keys are not numeric fields. 
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Note: The next display you will see is the Record Type Selection display. Refer 
to that section next. 

Considerations for record key fields and headings 

When you are using an indexed file, the record key contains one to ten fields . 
The headings and data for each field that make up the record key (one key field 
per line) are displayed beginning on line three of the display. 

Record Number Description 

This display occurs instead of the Record Key Description display, when you are 
using a sequential or direct file . The display asks how you want to be prompted 
for the record number field. The record number displayed when the program is 
run is the actual record number in the file, not the value that is in the record 
number field. This prompt allows you to name the field in the record that holds 
the record number. 

• 
._CIUI 

Should DFU generate record numbers? 
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Note: This prompt appears only for direct files not being processed sequentially. 

Y indicates that DFU should generate record numbers for the file . 

N indicates that you will provide the record numbers when you enter the records. 

When DFU generates the record numbers, the first display contains the first 
record number and prompts for the first set of fields for the record type indicated. 
When a file is being created, DFU starts with a record number of 1. Each 
succeeding record number is 1 greater than the record just created. 



Record number heading 

When an existing file is being updated, DFU locates the first blank record in a file 
that is not delete-capable, or the first deleted record in a delete-capable file and 
starts with the corresponding record number. 

Note: Because DFU reads the file consecutively until such a record is found, the 
time needed to begin the job increases with the number of records that must be 
read before a blank or deleted record is found. 

You can interrupt automatic record number generation and manually specify 
record numbers by pressing the Insert command key (Cmd 9) to switch processing 
to insert mode (for a direct file only). You can update existing records by pressing 
the Update command key (Cmd 11). To return to DFU-generated record 
numbers after using insert or update, you must press the Entry command key 
(Cmd 10). 

Operator-Specified Record Numbers: When you specify record numbers, you 
must enter on the first display: (1) the record number of the record to be 
processed, along with (2) all of the fields for that record type that fit on the first 
display for that record. 

The record number appears on any succeeding displays along with remaining field 
prompts. As with DFU automatic generation, the record number cannot be 
modified after the first display is entered without completing the current record or 
restarting the job. 

This specifies the heading you want displayed when the operator is prompted for 
the record number. You can enter a maximum of 16 characters for this name. If 
you do not enter a heading, DFU uses *RECNUM as the heading. 

Considerations for Record Number Fields and Headings: When you are using a 
sequential or direct file, the record number prompt appears on line 3. 

When using update mode you type the record key or record number field(s) to 
select a record. Using enter mode, once you've specified the record key or record 
number and entered the record type for the first display, you cannot modify the 
record key or record number without completing the current record or restarting 
the job. Pressing the Record Backspace (Rec Bksp), command key (Cmd 5), or 
one of the mode selection command keys will restart record processing. 

Name of the field to contain record number 

When you are using a direct file, you can select a field within the record in which 
to store the physical record number. Because the stored record number matches 
the physical record number, it can be used to reference the record when you are 
using a printout of your records or updating the file. 

The length of the field you select to contain the record number determines how 
many characters you are prompted for by the record number heading. (The 
default heading is *RECNUM.) 
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Record Type Selection 
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For example, if you select a 2-character field in which to store the record number, 
you are only prompted for a 2-character record number. You can then only get 
records 1 through 99. 

The maximum field length is eight positions for unpacked data and four positions 
for packed data. If you do not select a field to contain the record number, the 
record number field is 8 character positions long. 

This display allows you to indicate whether you want this record type to be 
processed. The record type is shown in the upper right corner of the display. As 
many fields as possible are displayed from this record type at the top of the 
display. 

This display will be repeated for each record type described in the file definition. 

1 1 
5 6 
3 9 

25 34 
25 59 
25 84 
ZS 109 
2 lll 

p 9. 0 116 

y 

y 



Process this record type? 

Allow lowercase data? 

Y indicates that the record type displayed is to be processed. 

N indicates that the record type displayed is not to be processed. 

If there are more record types in the file, this prompt will be repeated for the next 
defined record type. 

For any record type, only 60 fields (including the record key or record number) 
can be processed at a time. If printing is requested for a record, DFU will print 
only the first 16 lines of edited data. Data that will not fit on the first 16 print 
lines will be placed in the record, but will not be printed. 

Note: If you respond Y, you must enter at least one data field on the Data Field 
Selection display or you will not have any fields to enter data into for that record 
type when the program is run. When running the program, DFU will bypass ·the 
displays that have no input to be entered and proceed to the next display. DFU 
will also bypass the display if all of the data fields on a display are defined as 
automatic duplication fields and the automatic duplication indicator is on. 

In either case, no data is displayed when the program is run, and: 

• DFU is generating record keys for that record type. DFU creates and writes 
records in the file until the file is full or until the record type is changed 
(using sequenced record types). 

• You request a record of that type for update. DFU gets the record, 
determines no data can be entered, and prompts for another record. 

N indicates that you can type only uppercase data for this record type. 

Y indicates that you can type uppercase and lowercase data for this record type. 
You must shift to uppercase as needed. 

Note: Consider the record key along with the data when deciding how to answer 
this prompt. Determine whether lowercase characters will be needed. 
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Data Field Selection Display 
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This display allows you to select which fields for each record type you want 
displayed when the program is run. Only the fields you select will be displayed to 
the operator entering data. The record type is displayed in the upper right corner 
of the display. 

If you enter data fields and press the Enter key, DFU will redisplay the Data 
Field Selection display for more fields unless the maximum of 60 fields (including 
the record key or record number) have already been specified. 

Note: For any record type, only as many fields as will fit on 16 print lines can be 
processed at one time, up to a maximum of 60 fields (including any record key or 
record number fields) . 

When creating a record, any packed fields not specified to be processed for this 
record type and not part of a record key are initialized to packed zero values by 
DFU. A maximum of 100 fields are initialized per record type. 



Data Field 

Heading 

Functions 

This is the name of the field to be used in this program; they must match the 
names used in the file definition. Data fields cannot overlap the record key when 
you are using an indexed field. 

Note: If you press either the Enter key or the Rec Adv command key (Cmd 12) 
without typing in any data, the Data Field prompting ends for this record type. 

This is the heading for the field that you want displayed or printed on a report 
when the program is run. The maximum length is 16 characters. If you do not 
enter a heading name, DFU uses the field name from the file definition. 

Enter the letters of the functions you want used in the field. More than one 
function can be specified for a field, however B and C cannot be used together. 

A = Accumulation field 
B = Modulus 10 check field 
C = Modulus 11 check field 
D = Auto-duplication field 

Accumulation field means the contents of the fields will be added together as they 
are entered. These accumulated fields will be displayed and printed at the end of 
the job for control purposes. More information on accumulated fields can be 
found later in the chapter. 

Modulus 10 and 11 check fields allow mathematical checking as data is entered. 
For example, if you specified modulus checking on a Salesman Number field, 
DFU-would check the number as it was entered to make sure the number was a 
valid number. See Modulus Checking in Chapter 8 for more details. 

Automatic duplication means the field is automatically copied in the next record. 
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Update DFU Specifications 
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The program setup is now complete and this display lets you review the DFU 
program specifications before the program is created. 

To change any of the data, move the cursor to the field you want to change and 
type the correct data. 

To delete a line of data, move the cursor to the line you want to remove and type 
a question mark (?)in the first position of Field l. Press the Enter key and DFU 
removes the line. 

To add a line of data to the specifications, move the cursor to the line you want 
the new data to follow and type a greater than sign (>)in the first position of 
Field l. The following display allows you to enter the new DFU specifications. 

For more information on updating specifications, refer to Chapter 10. 



Add DFU Specifications 

This display allows you to add DFU specifications. It will only be displayed 
when you type a > in the first position of a DFU specification line. 

Enter one specification per line. If you press the Enter key, DFU adds the new 
specification and returns you to the Update DFU Specifications display. If you 
fill every line of the Add DFU Specifications display, the display is repeated for 
more additions. 

CUSlll 
CllLIM 
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Correct DFU Specifications 
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This display is shown only when DFU finds an error in the DFU specifications. 
If an error is found in the specifications, DFU highlights the error and moves the 
cursor to the error. An error message is displayed on the last line of the display 
to identify the error. 

If the error is a syntax error, the highlighted specifications containing the error 
must be corrected or removed in order to continue. 

When a required specification is missing, the specification in its place is 
highlighted. For some errors, several specifications may together be causing the 
error. Only one of the specifications is highlighted at a time. Refer to the 
Utilities Messages for more information. 

You can press the Accept With Error command key (Cmd 12) and DFU will save 
the DFU specifications as a source member, but will not create the program. 
DFU will continue with the next display (the Source Save display). 



DFU Program Source Save Display 

This display allows you to name the source member that will contain the DFU 
program specifications. If you pressed Cmd 12 on the earlier display, DFU 
allows you to save the specifications for later update and use. If you pressed Cmd 
7 on the earlier display, DFU will create the program and ask you if you want the 
program run. 

Do you want to save the DFU source specifications? 

y 

DE400DS 
DFULIB 

y 

Enter Y or N to tell DFU if you want to save the source for this program. 

If you want to save the source, enter Y. You can use the source for a similar 
program and avoid the setup procedure by updating the source. 

If you do not want DFU to save the source for this program, enter N . 

Name of source member to contain DFU source 

You can enter up to eight characters for a member name. The name you 
specified on the DFU procedure display when setting up this program is displayed 
for you. You can change the name displayed and DFU will store the source 
member under the new name. 

Enter a new name if you have used an existing source member to create a second 
program. The original source member is still saved under the original name and 
the new, updated source member is saved under the new name. 
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Name of library to contain source member 

Enter the name of the library where DFU is to store the source member. The 
name of the library you are currently using is displayed for you. You can change 
the library name if you want to store the member in another library. 

Replace source member with the same name? 

Enter a Y .if you want this source member to replace an existing source member 
(by the same name) in the library. 

Enter an N if you do not want the new source member to replace an existing 
member in the library. 

You should enter an N if you are not sure whether there is another source 
member in the library with this name. If DFU finds another member by the same 
name, an error message is displayed and the source member name is highlighted. 
You should then change the member name or change your response to this 
prompt to Y. 

Do you want to run the DFU program? 
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This prompt is only shown if you pressed Cmd 7 on the Update DFU 
Specifications display. 

If you enter a Y, DFU will create the program and then run the program. 

If you enter an N, DFU will create the program and end the job. The program is 
stored as a subroutine and load member in the library you specified. 



End of Job Request Display 

When you are using DFU to enter or update a file, the number of records 
entered, updated, and deleted is displayed when end of job is requested. 
End-of-job information includes: 

• Number of records processed. 

• Batch and Final Accumulators: displays the value of accumulators for each 
of the fields you designated with an A under FUNCTIONS. 

• If you requested a printout using the Print Record command key (Cmd 6) 
while running the program, the number of records you entered and updated is 
printed on the last line of the printout. 
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Batch and Total Accumulators (Subtotals and Totals) 
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At program setup you can specify 10 fields (alphameric or numeric) to be 
accumulated (or totaled). If the same field name occurs in two or more different 
record types, the record subtotals are added together in the same total field. 
When using an enter program, you can press the Display Accum command key 
(Cmd 2) to display the current subtotals. These subtotals are printed only if 
printing has already occurred during this job. 

ACCllllLATORS DISPLAY 

425.25 

Enttr-Cont1nue processtng 

If you select Y to end the job and no accumulators have been used, the job is 
ended. If totals have been used during the job, they are displayed. When you are 
finished viewing the subtotals that are displayed at end of job, press the Enter key 
to display the totals. Press the Enter key again to end the job. 

Whenever the subtotals are displayed, they are added to the corresponding final 
totals and reset to zero. Any fields with 15 or less positions of unpacked data or 
8 or less positions of packed data can be accumulated. Subtotal fields not used in 
the enter or update program are printed and displayed as blanks. DFU calculates 
the accumulator length to be the length of the accumulator field plus 2 positions 
to a maximum of 15 positions. For packed fields, the length used is the length of 
the accumulator field when it is unpacked. Accumulated values larger than the 
calculated target cause the fields to overflow. In this case, the accumulators 
overflowed display will be displayed, and the field is reset. 

Note: If data that is not numeric is in a field to be accumulated, the results will 
be totals that are not numeric. 

After a record is complete, DFU adds the subtotals for any accumulator fields the 
record may contain as follows: 

Entry mode or insert mode: Field values are added together for a subtotal. 



Accumulator Overftow 

Update mode: If a record is marked for deletion, its field values are subtracted 
from the subtotal. 

If a deleted record is changed to nondeleted status (by changing the delete code), 
the field value is added to the subtotal. 

If a record is changed, changes to the accumulator fields are reflected in the 
subtotals. 

As values are added in an accumulator field, it is possible that the value will reach 
the size limit of the accumulator field. In this case a subtotal is printed and 
displayed and the accumulator field is reset to zero. Subtotals will be combined 
and a final total printed at the end of the program. 

This information is also printed if a printer has been used in this job. If any 
accumulators overflowed during the job, DFU issues an ACCUMULATORS 
OVERFLOWED warning message. 

Using the Three Modes of Enter and Update 

Entry Mode (Cmd 10) 

DFU programs you use to enter or update files can be used in one of three 
modes: entry, update, or insert. For example, you may have created a program to 
update a file. But while using that program to make changes to existing records, 
you may want to add new records at the end of the file or between existing 
records, so you can use the entry or insert mode. 

Or, you can set up a program to create a file. But while using that program you 
may need to go back to a record you just entered and make changes; you can use 
the update mode for this. In either case, you can select the mode you need by 
pressing the appropriate command key (Cmd 9, 10, or 11). 

When you are updating a file, press the Entry command key (Cmd 10) to be 
prompted to enter a new record. 

Any record key specified during entry mode when using an indexed file must not 
exist in the data file or an error message is displayed and the duplicate record key 
is rejected. 

Any record number specified during entry mode when using a direct file must 
exist within the file and correspond to a record that is currently blank (for a file 
that is not delete-capable) or deleted (for a delete-capable file); if not, an error 
message is displayed and the record number is rejected. 

When you use entry mode, DFU displays the first display for the first record type 
specified in the DFU source specification unless record sequencing is specified. If 
record sequencing is specified, the display for the first sequenced record type in 
the program is displayed. You can select a different record type by pressing the 
Select Record Type command key (Cmd 3). If record sequencing is not 
automatic, you can move the cursor to the Record Type field and type in a new 
record type. 
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Update Mode (Cmd 11) 

Insert Mode (Cmd 9) 
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Whenever you return to entry mode from another mode, the record type is reset 
to the last record type processed in entry mode. When you return to entry mode 
and the next entry record type is different from the last record type processed, be 
sure to tum off the automatic duplication indicator. 

When you are working with an indexed file, press the Update command key (Cmd 
11) and you are prompted for a record key currently in the data file. When a key 
is specified, the data fields and associated headings are displayed for that record, 
and all but the record key can be changed. 

Note: When using a multiple indexed file and accessing that file through an 
alternative index, make sure you don't specify the primary key field as any of 
your data fields. Making a change to the primary key field during an update will 
cause an error. 

See Multiple Indexed Files in Chapter 8 for more information. 

When you are working with a sequential or direct file, press the Update command 
key to be prompted for the record number of a record that exists in the file. The 
record must not be blank (for a file that is not delete-capable) or deleted (for a 
delete-capable file). When a record number is specified, the data fields and 
associated headings in that record are displayed, and all but the record number 
can be• changed~ 

If a record is displayed with the wrong record type format, or if DFU is unable to 
associate a record with one of the defined record types (by record codes within the 
file definition), you can specify the correct format. Position the cursor at the 
record type field and enter the format in which the record is to be displayed. 

You can request records for update by pressing the Roll Up function key to get 
the next nonblank record in the file (for files that are not delete-capable) or 
nondeleted record (for a delete-capable file). Pressing the Roll Down function 
key will get the previous record in the file that is not blank or deleted. 

Note: If the automatic duplication indicator is on, fields defined to be 
automatically duplicated cannot be updated. 

Insert mode allows you to enter new records without automatic record type 
sequencing or automatic record key or record number generation. Select insert 
mode by pressing the Insert command key (Cmd 9), which sets the record type to 
that of the last record type processed. 

When processing indexed files, you are prompted for a record key and the 
associated data~ Insert mode then functions like entry mode, with 
operator-specified record keys; If DFU-generated record keys have been specified 
in the DFU program, however, you must specify a new record key less than the 
next record key to be generated by DFU or DFU will not continue to generate 
record keys for you. 



When processing direct files, you are prompted for a record number and the 
associated data. Insert mode then functions like entry mode with 
operator-specified record numbers. The record corresponding to the specified 
record number must exist in the file and must currently be blank. 

Note: You cannot insert records into a sequential file. 
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Chapter 5. Using DFU to Look at Data In Files 

Example Section 

There are times when you might need to review data in a file, when you don't 
need a printed report, or, when you don't want to wait until one is printed. After 
you call DFU, a series of prompts asks you to specify the information you want 
to view. In this way, you can limit the inquiry to only certain fields of data you 
want displayed. 

This chapter includes an example of creating a program to inquire into a file. 
The file used is CUSTMST, the file created by the example in Chapter 1. 

The example is in the first section of this chapter. You can follow along at your 
display station and enter the example as shown. The entries you should make are 
highlighted. 

More detail on each of the displays is included in the second section of the 
chapter. This reference section will discuss the possible entries for each prompt 
and any limitations. 
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Example 4. How to Set Up a DFU Program to View a File 

This example will assume that a file definition source member called FILESRC 
exists. 

This source member was created in Example 1: 

MEMBER FILESRC LIBRARY DFULIB SF.:U EOJ PIUNTOUT DATE 12/16/82 TIME 09.00 
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FCUSTMST 
ICUSTMST 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

256 5 I 2 
O:l 

**** E N D 0 F 

IBM SYSTEM/36 SOURC:E ENTRY UT:CLITY 

1 ~. ARCOD 
2 6 CUSNO ., 9 CUSCOD 

10 34 r;USNM 
35 59 CUSA1 
60 84 CUSA2 
85 109 CUSA3 

110 111 STATE 
p 112 1160ZIPCD 
p 117 1180AREAC 
p 119 1220PHONE 

123 123 CUSTP 
p 124 1272CRLIM 
p 128 1300SLSNO 
p 131 1352AMI•UE 
P 136 1390DLTPM 

S E U P R I N T 0 U T **** 



This example will show you how to set up a DFU Inquiry program to view four 
fields in the file called CUSTMST. 

This example shows you how to create a program that will display the data in 
your file like this: 

"°41t: lllQUIRY 

Once you have signed onto DFU, the DFU menu is displayed. 

Using DFU to Look at Data In Files 5-3 



DFU Menu 
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This display asks you whether you are using an existing program or setting up a 
new one. 

Since you are setting up a new program, type in option 2 and press the Enter key. 
The next display is the SETUPDFU Menu. 

Note: If you have just completed Example 3, the SETUPDFU menu is displayed. 
Press the Cmd 3 key to back up to this menu. 



SETUPDFU Menu 

This display asks you which type of program you are creating. 

SETUPOFU 

Crute or chlnee 1 DFU progr• 

Seltc:t OM of tlle following: 

Clld3-Prev1ous - Clld5-Mafn llelp MnU Clld7•End 

RHdt for option llUlllber or comand 

111 

HaM•Sfgn on MllU 

(c) 1983 JIM Corp. 

For this example, select option 3 and press the Enter key. The next display is the 
procedure display. 
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Procedure Display 
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This display is the procedure display for the program. It asks you to identify such 
things as the file you are using, what you want to name the program, where it is 
stored, and the name of the file definition source member. 

Opt.1onal•* 

* 

* 

* 

• 

(i:) 1985 IBM Corp. 

Enter the responses shown and press the Enter key. The next display is the 
General Information display. 



General Information Display 

This display asks you for some general information about the program. 

IllQUIRY GEllERAL IllFOllMTION 

Descrtptton of d1spl11 and printout 

,,. tttlt ••••••••••••••••••• 

lfDw do fOll Wlllt ttlt data dtspll,Ytdt • • • • • • • • • • • 1,2 ,3 
I. Stnglt col-
a. lu1ttt1• co1 ... 
. . ... data 

Dtsp .. _,.tc ftt1ds ta tdtttd fon11tt ••••••••• N,Y 

$tlCtS .,...., col_, of prtnttd data • • • • • • • • • • 0·9 

Pf'tftttl' 1tM wtdtll • , , • • , • , • • , • • • • • • • 60•198 

SW prtntw Oii nprtntllt1• clllracttra? •••••••••• N,Y 

Enter the responses shown and press the Enter key. The next display is the Key 
Field Selection display. 
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Key Field Selection Display 
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This display asks you to enter the names of the fields that make up the record key 
and the headings you want to appear when the field is printed or displayed. 

Type in the responses shown and press the Rec Adv command key (Cmd 12) to 
continue. The next display is the Record Type Selection display. 



Record Type Selection Display 

This display is shown for each record type in the file. (The example uses only one 
record type.) At the top, DFU displays the attributes for the program, which 
include the record-identifying indicator of the record type and as many fields as 
possible from the record type. (If all the attributes don't fit on the display, use 
the roll keys to roll through the attributes.) 

When a program uses more than one record type, this display is repeated for each 
type. 

RECORD TYPE 5£1.ICTIOll 

Selection of record twes to Ill proce1Jstd 

' ' II 

I 

:· 
I' 

• I 

Process this record twe? . . . . . . . . . . . . . . . . . Y ,II 

Allow lowercese date? . . . . . . . • . . . . . . . . . • . II, Y 

Enter the responses shown and press the Cmd 12 key. The next display is the 
Data Field Selection display. 
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Data Field Selection 
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This display asks you which fields you want displayed and what their headings 
will be. 

Enter the data fields and their headings as shown. Press the Cmd 12 key to 
continue. Because this is the last display that will ask you for information about 
the program, DFU displays the specifications that now make up the DFU 
program source. 



Update DFU Specifications 

The program setup is now complete and DFU displays the specifications. You 
can review the specifications to make sure they are correct. 

You can also make any additions to the specifications at this time. 

For more information on adding or changing specifications, see "Updating DFU 
Specifications" in Chapter 10. 
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Before you end the job, press the Print Record command key (Cmd 6) to print the 
program specifications and attributes. At the end of the job, check the printer 
attached to your display station for the printouts. The program specifications 
printout will look similar to this: 

** DFU SPECIFICATIONS ** DATE 
12/03/82 

*INQUIRY*EDIT *CllLUMNS 
*KEY *FIELDS 
* CUSNO CUSTOMER NUMBER 

3 132*TITL.E LOOKING AT CREDIT LIMITS 
01 *RECORD *1-0WCASE 

* CUSNM CUSTOMER NAME 
* CRLIM CREDIT LIMIT. 
* AMDUE AMOUNT DUE 
* DLTPM DATE LAST PAYMNT 

TIME 
11.04.59 

FILE DESC 
FILESRC 

DFU PROGRAM DF"U SPECS 
DE9"TOD DE9"TODS 

The attributes printout will look similar to this: 

DSPLY SRCE 
•DFW11 

Press the Display Attr/Spec command key (Cmd 8) to display the attributes. 

** DFU ATTRiflUTES ** 

*FIL.E CUEITMST 256 
*KEY 5 

01 "RECORD 
ARC OD 
C:USNO 5 
CUSCOD 3 
CUSNM 25 
CUSAl. ;.~s 

CUSA2 25 
C:USA3 25 
STATE 2 
ZIPGD p 9.0 
AREAC: p 3.0 
PHONE p -r.o 
C:USTP 1 
CRLIM p 7.2 
SLSNO p 5.0 
AM DUE p 9.2 
DLTPM p 7.0 
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DATE: 
12/03/82 

6 

1 
6 
9 

34 
59 
84 

l.09 
111 
ll.6 
118 
122 
1:i!3 
127 
130 
135 
l.39 

TIME 
11.04.59 

FILE DE:sc 
FILESRC 

DFU PROGRAM DFU SPECS 
DE9"70D DE9"TODS 

DSPLY SRCE 
•DFW11 

MASTER FILE D 

MASTER FILE D 



Because there are no more corrections to make and you have a copy of the 
program specifications and attributes, press the Cmd 7 key to end the job. DFU 
now checks the program and allows you to save the source. 

The Source Save display is shown: 

DFU PROllllM SOURCE SAVE DISPLAY 

Sift DFU source 1pec:tftc1tt011 

Do 1'11 want to 11ve the DFU source spec:tftcattons'l • . . Y ,N 

,._ of the lllllblr to COlttltn the DFU source. • • . • • • • • 
,._ of the l1bra17 to cont1t11 the source lllllblr . . . • • 

a.,1ue source lllllblr wttll the •- .... , • • • • • • • Y ,N 

Oo 1'11 want to l'Ull tlle DFU progrem? • • • • • • • • • • Y ,N 

Clldl..P1ge blck 

DFU will store the program as load and subroutine members under the name 
DE970D. You must now decide whether you want the program source saved. 

If you save the source, you can change the source later to create a similar 
program and avoid the setup steps. 

Respond to the prompts and press the Enter key to continue. The following 
message is displayed. 

DFU program is being created 
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The next display you see is the first display of your program. It should look like 
the display you saw at the beginning of the example. 

Mode: lllQUIRY 

Notice that the number of the customer record being displayed is in the upper left 
corner of the display. 

To see how the program works, enter the customer number you woutd like to 
view next. Enter a number (for example, 00020) to the right of the customer 
number being displayed. Press the Enter key and the requested record is 
displayed. 

Fil..-: CUSTMST Mode: lllQUIRY 

The record you selected is displayed for your review. 



If you need a printed copy of the record, make sure the printer assigned to your 
display station is working and press the Print Record command key (Cmd 6). 

At The End of The Job 

When you are finished viewing the file, press the EOJ command key (Cmd 7). 
The following is displayed: 

If you select N, DFU returns you to the last record displayed. 

If the default (Y) is selected, DFU ends the job. For this example, enter a Y. 

You are returned to the SETUPDFU menu display. 
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Ref ere nee Section 

DFU Menu 
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This section of the chapter will give you the details about the displays you saw as 
you went through the example. Each DFU display that you might see as you run 
an inquiry program is discussed here. Use this reference section to answer your 
questions. 

Note: Any differences in displays for indexed files, or direct or sequential files 
will be noted. 

This display asks you whether you are using an existing program or creating a 
new program. Option 1 (Run a DFU program) indicates you will be supplying 
the name of an existing program. When you supply the program name on the 
procedure display, DFU will search the library specified for a load and a 
subroutine member by that name and run the program. 

Option 2 (Create or change a DFU program) indicates you will be supplying the 
name of a program you want to create. When you supply the program name on 
the procedure display, DFU will search the specified library for the program and 
run it if it exists. If the program does not exist and you specified a DFU source 
specification member, D~U will search the library specified for that member. 
DFU will then display the source member if it is found. (See "How to Change 
DFU Specifications" in Chapter 7 for more information.) Otherwise DFU will 
begin creating a new source member and a new program. 

Enter the number of the option you choose. 

DFU 

Data file utility 

Select one of the following: 

Clld3-Previous M11U ClldS-Main help •nu Clld7-End 

Ready for option nllllber or cOlllllnd 
2 

Ill 

HOiie-Sign on menu 

(c) 1983 IBM Corp. 



SETUPDFU (or RUNDFU) Menu 

Procedure Display 

This menu asks you to indicate what the DFU program will do: create, update, 
display records from, or sort and print a data file . 

Enter the number of the option you choose. 

CrMte or clllnge I tlFU Pl'09"• 

Select one of tlle fo11aw1ng: 

t1idl-flrevious 11111111 ~'11 help llllilU Clld7·EM 

ae.Q for optfOll ilUlllller OI" ce.aM 
3 

Ill 

Holll·Sf gn on 1111111 

(c) 1983 IBM Corp. 

This display will differ slightly depending on how you are using DFU. It asks 
you to identify such things as what the file name is, what you want to name the 
program, where the program is to be stored, and the name of the file definition. 

INQUIRY PROCEDURE Optional-* 

Selectively displays and pl"ints records in a data file 

Clld3-Previous •nu 

CUSTMST 
* 

DE9710 * 

DFULIB 

FILESRC 

DE971DS 

(c) 1985 IBM Corp. 
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Name of file to be displayed 

This is the name of the file you want to view. You can enter up to eight 
characters for this name. 

Name of file on disk, if different 

Name of DFU program 

Name of library 

This is the name of the file on the disk (the file label). You must enter this name 
if it is different from the name of file to be displayed. 

this is the name of the program you are using or creating. The program contains 
information about the file, how the filejs to be processed, and the displays the 
operator will see. Enter the name of the program you are either using or setting 
up. An entry in this field is optional. 

This is the name of the library in which the program is or will be stored. If no 
library is specified, DFU stores the program in the library you are currently using. 

If you specify a user library on this display, the file definition must be stored in 
that library. If you did not identify a user library, DFU uses the library that you 
are currently using. 

Any load, subroutine, or source members created by DFU are stored in this 
library. 

Name of file definition source member 

This is the name of the source member containing the RPG specifications that 
describe the file you are viewing. It can contain one or more sets of F- and 
I-specifications or an entire RPG program. (The F- and I-specifications that 
describe your file will be used by DFU.) 

If you specify a user library on this display, the file definition source member 
must be stored in that same library. If you did not identify a user library, DFU 
searches the library that you are currently using. 

Name of DFU specification source member 
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This is the name of the source membe.r that contains or will contain the DFU 
specifications for this program. 

If you identified a user library, DFU searches for or stores the program 
specifications in this library. If you do not specify a user library, DFU stores the 
specifications in the library you are currently using. 

Note: You can also change the DFU specification source member name and 
library name on the source save display when program setup is complete. 



Name of display source member, if to be saved 

Information you supply during program setup, such as how you want the data 
displayed and the names of the fields and their headings, all affect what the 
program display looks like to the operator. 

DFU generates specifications describing the program displays that are similar to 
those you can create using the Screen Design Aid (SDA). These specifications can 
be altered by you if changes to the display are necessary. Changing display 
specifications requires a great deal of care and only the most experienced users 
should attempt to change the specifications. Chapter 10 in this manual describes 
DFU limitations on changing display specifications. Before attempting to change 
the specifications, refer to the Creating Displays: Screen Design Aid and System 
Support Programming manual. 

General Information Display 

Job Title 

This display asks you for information on how you want the file to be displayed 
and printed when you run the program. 

lllQUIRY -- l~Gilf 
Descr1pt10ll of cl1sp1f1 llit ~ 

2 

'( 

3 

132 

II 

The name you enter here is the name of the job that will appear on the printout 
and the display. The name can be up to 24 characters long. If you leave this 
blank, there will be no name on your printout to identify the job. 

How do you want the data displayed? 

Enter 1, 2, or 3 to indicate how you want the data displayed. Data is displayed 
to the right of its heading. 

1: Single column means DFU will put as much data on the display as it can in 
one column, then continue on a second display. 
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2: Multiple columns means DFU will put as much data on the display as it can 
fit in one column, then continue in another column (up to 4 columns), before 
going to a second display. 

3: Maximum data means DFU will fit as much data on the display as possible 
without being restricted to a column format. 

Note: Even though you can choose a multiple columns display format, data will 
be displayed in a single column if there is not enough data to fill a column. 

Display numeric fields in edited format? 

If you enter Y, DFU removes any leading zeros (for example, 00600 becomes 
600), moves the number to the left margin of the field, inserts decimal points, and 
displays the negative sign (-)if the number is negative. 

N, the default, means DFU will not edit the fields. 

Spaces between columns of printed data 

Printer line width 

This specifies the number of spaces that will be left between the fields on the 
printout if a record is printed. You can specify 0 through 9 spaces. If you leave 
this blank, DFU will put one space between the columns. Use as much space as 
possible between printed columns to make the printout more readable at the end 
of the job. 

This specifies how long you want the lines on the printout. If you do not enter a 
response, DFU will print lines that are 132 characters wide. Widths greater than 
132 positions require special consideration. See the discussion of printer line 
width in Chapter 7. 

Stop printer on unprintable characters 
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If you enter a Y, the printer stops and a system message is issued to indicate that 
characters that cannot be printed are in the data to be printed. 

If you enter an N, the printer will not stop when it finds a character that cannot 
be printed; instead it prints a blank in that position. 

An entry in this field is optional, the default is N. 



Key Field Selection Display 

Key Field 

Heading 

You must supply the names of the fields that make up the record key and the 
headings you want for those fields. 

01 

ICEY FIELD SELECTION 

Fields that CCJllPOSe the record key 

*FILE CUSTMST 256 
*ICEY 5 
*RECORD 

ARCOD l 
CUSllO 5 
CUSCOD 3 
CUSllM 25 
CUSAl 25 
CUSA2 25 
CUSA3 25 

6 

l 
6 
9 

34 
59 
84 

109 

CUSllO CUSTOMER NUlllER 

This is the name of the field(s) that makes up the record key. The name you 
enter for key field must be typed exactly as shown in the attributes at the top of 
the display. 

A maximum of ten fields can be used to make up the key field. Alphameric fields 
cannot have a length of more than 30 bytes. Numeric fields can be a maximum 
of 15 bytes long. The maximum size of the combined key fields is 99 bytes. 

You can specify two or three non-contiguous keys, with the same restrictions as 
above. If you want to use non-contiguous keys you must have specified them in 
the file specification member. 

Note: The field(s) you name on this display must make up the entire key area 
defined in the file definition. 

This is the key field heading you want to appear on the display for the operator. 
A heading can be a maximum of 16 characters long. If you do not enter a 
heading for the field, DFU uses the field name specified in the file definition. 

Note: If you type in fields and press the Enter key, DFU will redisplay the Key 
Field display for more fields making up the record key, unless ten fields have 
already been specified. 
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If you press the Enter key or the Rec Adv command key (Cmd 12) without 
entering data, DFU takes the record key definition from the I-specifications. The 
record key will then consist of one field . (You must then continue with- a Record 
Key Description display.) For a non-contiguous keyed file the record key will 
consist only of the primary key, which will be displayed as one field. 

Record Key Description Display 

Record key heading 

Is the record key numeric? 
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This display is shown only when DFU is generating record keys for you or you 
did not specify any fields for the record key on the last display. You must 
describe how you want the record key to be processed. 

01 

RECORD KEY DESCRIPTION 

Otscr1pttoa of tlle record key 

*Flt.E CUSTMST 216 
*KEY 5 
*RECORD 

ARCOD l 
CUSllO 5 
CUSCOD 3 
CUSlll 25 
CUSA1 25 
CUSA2 25 
CUSA3 25 

6 

l 
6 
9 

34 
59 
84 

109 

RECORD ICEY IS: 

You can enter a heading up to 16 characters long that you want used to identify 
the record key when it is displayed or printed. 

If you do not enter a heading, DFU will display *KEY. 

Note: This prompt is only shown when DFU is not generating record keys and 
when you have not specified a field or fields to be used as keys on the Key Field 
Selection Display. If the file has packed keys, you will not see this prompt, and 
the key will be numeric. 

Enter a Y to indicate that all keys are numeric fields. 

Enter an N to indicate that all keys are alphameric fields. 



Considerations for Record Key Headings 

For an indexed file , the key area begins on line three of the display and can be 
made of up to ten fields for the record key displayed. There is also a space next 
to the displayed record key where you can enter the key of the next record you 
want to see. Each field of the key area is on a separate line, so the key area can 
consist of lines three to twelve. The cursor is moved to the first field of the blank 
record key space so you can request the next record key. 

Record Number Description 

Record number heading 

This display occurs instead of the Record Key Description display when you are 
using a sequential or direct file. The display asks how you want to be prompted 
for the record number field. The record number displayed when the program is 
run is the actual record number in the file , not the value that is in the record 
number field. This prompt allows you to name the field in the record that holds 
the record number. 

Opttoul-* 

~ILi FILE 216 
01 ffllCOllD .. c " l 

CODE 1 l 
CUSTIO s.o 6 
OllDllO 6.3 12 
CUSORO 5 17 
OAT£ 6 23 
SllP'IO 2 27 
SllPVIA 48 75 

*RECllUM 

This specifies the heading you want displayed when the operator is prompted for 
the record number. You can enter a maximum of 16 characters for this name. If 
you do not enter a heading, DFU uses *RECNUM as the heading. 

Name of the field to contain record number 

This names the field that holds the record number when displaying a record. This 
field must exist in every record type to be processed. The length of the field 
determines the length of the record number prompt. The maximum field length is 
eight positions (unpacked) or five positions (packed). If you do not enter a field 
name, the record number prompt will be 8 positions long. 
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Considerations for Record Number Headings 

If you want a numeric field to be negative, the "FIELD -" control key places a 
minus sign after the last digit. 

For a sequential or direct file, line 3 contains the record number of the current 
record on display, and a space where you can enter the record number of the next 
record desired. The cursor is placed at this record number request area. 

Record Type Selection Display 

Process this record type? 
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This display allows you to indicate whether you want this record type processed. 
The record type is shown in the upper right corner of the display. As many fields 
as possible are displayed from this record type at the top of the display. 

This display will be repeated for each record type described in the file definition. 

RE*8 TYn SEUCTlolt 

S.lectton of record tnts to be processed 

1 l 
s t 
3 9 

25 34 
2S 59 
2S 84 
2S 109 
2 111 

p 9.0 116 

Y indicates that the record type displayed is to be processed. 

N indicates that the record type displayed is not to be processed. 

If there are more record types in the file, this prompt will be repeated for the next 
defined record type. 

For any record type, only 60 fields (including the record key or record number) 
can be processed at a time. If printing is requested for a record, DFU will print 
only the first 16 lines of edited data. Data that will not fit on the first 16 print 
lines will be placed in the record but will not be printed. 



Allow lowercase data? 

Note: If you respond Y, you must enter at least one data field on the Data Field 
Selection display or you will not have any fields to look at for that record type 
when the program is run. 

N indicates you can type only uppercase data for this record type. 

Y indicates you can type uppercase and lowercase data for this record type. You 
must shift to uppercase as needed. 

Note: Be sure you enter a Y if you will be updating alphameric fields that will 
need lowercase letters. 

Data Field Selection Display 

This display allows you to select which fields from the record type will be 
displayed when the program is run. Only the fields you select will be displayed to 
the operator. The record type is shown in the upper right comer of the display. 

You can enter one field per line. If you enter fields and then press the Rec Adv 
command key (Cmd 12), the data field specifications for this record type are 
considered complete. DFU will then display the program specifications for 
updating if there are no more record types, or redisplay the Record Type display 
for another record type. 

If you type in a data field and press the Enter key, another Data Field Selection 
display appears for you to continue entering more fields unless the maximum of 
60 fields have been specified. 

DATA FIELD SELECTION 
Fftlds fn llllfch data ts to be vfewed 

01 *RECORD 
ARCOO 
CUSNO 
cuscoo 
CUSllt 
CUSA1 
CUSAZ 
CUSA3 
STATE 
ZIPCO P 

1 1 
5 6 
3 9 

25 34 
25 59 
25 84 
25 109 
2 111 
9.0 116 

CUSflM CUSTOMER NAME 
CRUM CREDIT LIMIT 
NllllE NIOUffT DUE 
DLTPM DATE LAST PAYllNT 
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Data field 

Heading 

This is the name of the fields to be processed. These fields cannot overlap the 
record key when you are processing an indexed file. 

This is the heading for the fields that will be displayed or printed out. If you do 
not enter a heading, DFU uses the field name from the file definition. The 
maximum length is 16 characters. 

Note: For any record type, only 60 fields including the record key or record 
number fields can be processed at a time. If data is to be printed, DFU will print 
up to 16 lines of edited data for a record. 

Update DFU Specifications 
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The program setup is now complete and this display lets you review the DFU 
program specifications before the program is created. 

Clld7-End progr• setup 

UPOAT£ OFU SPECIFICATIONS 
Chlnges to DFU spectftcattons 

To change any of the data, move the cursor to the field you want to change and 
type the correct data. 

To delete a line of data, move the cursor to the line you want to remove and type 
a question mark (?) in the first position of Field 1. When you press the Enter 
key, DFU removes the line. 

To add a line of data to the specifications, move the cursor to the line you want 
the new data to follow and type a greater than sign ( > ) in the first position of 
Field 1. The following display allows you to enter the new DFU specifications. 

For more information on changing specifications, refer to Chapter 10. 



Add DFU Specifications 

This display allows you to add DFU specifications. It is displayed only when you 
type a > in the first position of a DFU specification line. 

* CUSlll CUSTOMER ME 
CRLIM CREOIT LIMIT 

Clld7·End progr• setup 

Enter one specification per line. If you press the Enter key, DFU adds the new 
specification and returns you to the Update DFU Specifications display. If you 
fill every line of the Add DFU Specifications display, the display is repeated for 
more additions. 
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Correct DFU Specifications 
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This display is shown only when DFU finds an error in the DFU specifications. 
If this happens, DFU highlights the error and the cursor is moved to the error. 
An error message is displayed on the last line of the display to identify the error. 

If the error is a syntax error, the highlighted specifications containing the error 
must be corrected or deleted in order to continue. 

When a required specification is missing, the specification in its place is 
highlighted. For some errors, several specifications may together be causing the 
error. Only one of the specifications is highlighted at a time. Refer to the 
Utilities Messages for more information. 

You can press the Accept with Error command key (Cmd 12) and DFU will save 
the DFU specifications as a source member, but will not create the program. 
DFU will continue with the next display (the Source Save display). 



DFU Program Source Save Display 

This display allows you to name the source member that will contain the DFU 
program specifications. If you pressed Cmd 12 on the earlier display, DFU 
allows you to save the specifications for later update and use. If you pressed Cmd 
7 on the earlier display, you can specify to run the program immediately. 

Saft tFU source spect ft c1tton 

Clld5·P1g1 blck 

Do you want to save the DFU source specifications? 

y 

DE9700S 
DFUUB 

y 

y 

Enter Y or N to tell DFU if you want to save the source for this program. 

If you want to save the source, enter Y. You can use the source for a similar 
program and avoid the setup procedure by updating the source. 

If you do not want DFU to save the source for this program, enter N . 

Name of the member to contain the DFU source 

You can enter up to eight characters for a member name. The name you 
specified on the DFU procedure display when setting up this program is displayed 
for you. You can change the name displayed and DFU will store the source 
member under the new name. 

Enter a new name if you have used an existing source member to create a second 
program. The original source member is still saved under the original name and 
the new, updated source member will be saved under the new name. 
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Name of the library to contain the source member 

Enter the name of the library where DFU is to store the source member. The 
name of the library you are currently using is displayed for you. You can change 
the library name if you want to store the member in another library. 

Replace source member with the same name? 

Enter a Y if you want this source member to replace an existing source member 
(by the same name) in the library. 

Enter an N if you do not want the new source member to replace an existing 
member in the library. 

You should also enter an N if you are not sure if there is another source member 
in the library with this name. If DFU finds another member by the same name, 
an error message is displayed and the source member name is highlighted. You 
should then change the member name or change your response to Y. 

Do you want to run the DFU program? 
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This prompt is only shown if you pressed Cmd 7 on the Update DFU 
Specifications display. 

If you enter a Y (which is the default), DFU will create the program and then run 
the program. 

If you enter an N, DFU will create the program and end the job. The program is 
stored as a load member and subroutine member in the library you specified. 



End of Job Request Display 

If you select N, DFU returns you to the program. 

If the default (Y) is selected, DFU ends the job. 

You are returned to the DFU menu display. 

EllO OF JOB REQUEST 
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Chapter 6. Creating DFU List Programs to Print Reports 

You can use the DFU list program to print a report and format it the way you 
want. List makes it possible for you to sort data from your file, select only 
certain fields to print, and indicate how you want the data printed on the report. 

Three Types of Reports (Lists) 

Example Section 

There are three types of reports you can create using a DFU list program. All 
have different formats and contents. The three types are: 

• Record list: All selected records are printed, including all the fields you 
selected. Headings for each field are printed for each record. 

• Summary with detail printing: All selected records are printed, including all 
the fields you specified and all the fields that are accumulated. 

• Summary without detail: Only field headings and totals for selected fields are 
printed. 

This chapter includes three examples; one for each type of report. The examples 
will show you how to set up a program to create each type of report. Each 
example will use the same file, called CUSTMAST, so that you can see the same 
data but in three different formats. 

The examples are in the first section of the chapter. You can follow along at your 
display station and enter the example as shown. The entries you should make are 
highlighted. 

More detail on each of the displays is included in the second section of the 
chapter. This reference section will discuss the possible entries for each prompt 
and any limitations. 
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Example 5. How to Set Up a Program to Create a Record List 

When you set up a program to create a record list, you specify which Tecords and 
which fields within those records you want printed. 

You can sort the records before they are printed and include only certain records 
in the list. Records are printed by record types. 

To better illustrate what a list program can do for you, it is necessary to use a file 
of records that has several more fields. Throughout Chapter 6 a file named 
CUSTMAST will be used. The file definition for CUSTMAST is called . 
LISTSRC and looks like this: 

MEMBER LISTSRC LIBRARY SEU EO.J PRINTOUT DATE 12/03/82 TIME 12,4 

FCUSTMASTU 
ICUSTMAST 01 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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IBM SYSTEM/:56 SOURCE ENTRY UTILITY 

256 8 I 2 DISK 

1 1 ARCOD 
2 9 CUSNO 

10 34 CUSNH 
35 59 CUSA1 
60 84 CUSA2 
85 109 CUSA3 

110 111 STATE 
p 11~J 1160Z;tPCD 
p 11"/ 1180AREAC 
p :1.19 1220PHONE 

123 :l.23 CUSTP 
p 124 1270CRL.IM 
p 128 1300SLSNO 
F' 131 1352AMDUE 
p 136 1390DLTPM 
p 140 1442LS"fAP 
p 145 1492PRBAL 
p 150 1542CHGTD 
p 155 15920VR30 
p 160 16420VR60 
p 165 16920VR90 
p 170 :I. 7 42CRDl"I• 
p 175 1 792AD.JTI• 
F°' 180 1842SLSLY 
p :1.85 1880DTLOR 
p 189 1920MDATE 
p 193 1960RRFST 
p 197 2000RRLST 

201 256 BUFFR 
**** E N Ll 0 F S E U P R I N T 0 U T **** 

Assume your company is going to contact all your customers in a telephone 
survey. It is necessary to sort your customer listing by state so that each sales 
manager can be sure all the customers in his state have been contacted. 

It is also necessary for the caller to know how much the customer purchased last 
year in order to know that customer's needs. 



When you have completed the example, the printout will be similar to this: 

12/15/82 STATE LIST /PHllNE SURVEY PAGE 

STATE CUS1"0/1ER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

IA Ransom's Home Center 515 55591ii.O o,oo 
IA Schaefer Decorator ts 712 5556240 355,55 

SALES LAST YEAR 

355,55 .. 

STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

KS Currey's Upholstery 912 5556040 1555.55 

SALES LAST YEAR 

1555.55 * 

STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

HN John Day & Associates 507 5550660 669.99 
HN Republic Savin.gs & Loan 507 5559820 532.22 

SALES LAST YEAR 

1202.21 .. 
STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

HO Connely's Motel 816 5553010 1234.33 

SALES LAST YEAR 

1234.33 .. 

STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

ND Strand's Restaurant 701 5552110 o.oo 

SALES LAST YEAR 

o.oo .. 

STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

NE Davies• Realty 308 5551320 o.oo 

SALES LAST YEAR 

o.oo * 

STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

SD C:Hadw in & 801,s Inc 605 5554300 352.22 

SAL-ES LAST YEAR 

352.22 * 

STATE CUSTOMER NAHE AREA CODE PHONE NUMBER SALES LAST YEAR 

WI Garth Insurance 414 5550060 788.88 
WI Groel Le's Inn 414 5553640 o.oo 

SALES LAST YEAR 

788.88 * 
5499,74 .... 

11 RECORDS F'ROCESSED 
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DFU Menu 

6-4 

Once you have signed on to the system, begin by entering: 

DFU 

The following DFU menu is displayed. 

This display asks you whether you are using an existing program or setting up a 
new program. 

OFU Ill 

Dita f tle uttltty 

Select one of tlle fo1lowt119: 

Clld3·Prevtous - ClldS-Matn llelp •nu Clld7-Elld HoM-Stgn on -

Ready for optton llUllber or c-nd 

(c) 1983 IM Corp. 

Because you are setting up a new program, select option 2 and press the Enter 
key. The next display is the SETUPDFU Menu. 



SETUPDFU Menu 

This display asks you which type of program you are creating. 

SETUPOFU 

Create or chlnge a DFU progr• 

Se1ect one of the following: 

f'.11113-Previous 1111111 Qnd5-Main hl1p 1111111 Qnd7-End 

Rudy for option lllllllblr or COMlnd 

111 

Holle-Sign on 111111u 

(c) 1983 IBM Corp. 

For this example, select option 4 and press the Enter key. The next display is the 
procedure display. 
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Procedure Display 
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This display asks you for information such as the file you are printing, what you 
want to name the program, where it is stored, and the name of the file definition 
source member. 

'°"' and prtlltt dtta f1'11 1n vartous fo.,..u 

llalle of ftlt to bt prtnttct ....•............ · 
..... of fflt Oii en .... ,, dtff1rut .......... . . 

N... of OFU Pl'Oll'llt • • • • • • • • 

Sort Ft11 ......•........... 

NIM of Miter ftlt . . . . . • . • . . . . . 

N ... of 11brt!11 • • • • • 1 • • • • • • • • • • • • • ' • ' ' ' 
1 

llalle of f111 .Witlt~1on •Ollt'Ct ..._, • • • • • • • • • • • . • 

Nut of OFU spec:tf-ten•on SOVc• ..... ,. • • • • . . . . · . • • 

c.t3•Prevtous 1111111 Cllcl4-Put on Job queue 

Enter the responses shown and press the Enter key. The next display is the 
General Information display. 

Note: Once you press the Enter key, DFU briefly displays the following message 
before continuing to the General Information display. 

DFU attributes are being built 



General Information 

This display asks you for some general information about the program. 

LIST GENERAL INFORMATION 

Description of printout for index files 

Job title •••• 

How do you want the data printed? • 
1. Record list 
2. S-r1 list, with det111 printing 
3 •. S-r1 list, without det111 printing 

Print the record ke.y first before the record data? 

Sp1c11 between col1111111s of prtnted d1ta 

Printer line spacing 
1. Single space 
2. Double space 
3. Triple space 

Printer lint width 

Stop printer on unprintable characters? • 

• 1,2,3 

• N,V 

• 0·9 

• 1,2,3 

60·198 

• • N,V 

Enter the responses shown and press the Enter key. The next display is the 
Record Type Selection display. 
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Record Type Selection Display 

6-8 

This display is shown for each record type in the file. At the top, DFU displays 
the attributes for the program, which include the record-identifying indicator of 
the record type and as many fields as possible from the record type. (If all the 
attributes don't fit on the display, use the Roll keys to roll through the attributes.) 

When a program uses more than one record type, this display is repeated for each 
type. 

RECORD TYPE SELECTIOlt 

Selectfen of ~ ~ to be proc111t4 

Process tlt1 s record t.)llMIT • • • • • • • • • • • • • • • • • Y, 

Enter the response shown and press the Record Advance command key (Cmd 12). 
The next display is the Data Field Selection display. 



Data Field Selection 

This display asks you which fields you want printed, what the headings will be, 
and what functions you want the fields to have. To better understand the 
responses for this display, refer back to the printout you saw at the beginning of 
this example. 

You do not need to enter a heading for the ST A TE field. If you do not enter a 
heading, DFU will use the field name from the attributes shown at the top of the 
display. 

Notice that the sales last year field (SLSL Y) is an accumulated field. That is, 
DFU will add together any values entered in this field. This will give your sales 
manager the total of sales for his state last year. 

Enter the responses shown and press ihe Rec Adv command key (Cmd 12) to 
continue. The next display is the Sort Field Selection display. 
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Sort Field Selection Display 

6-10 

This display appears for any type of list. You can specify one sort field per line. 
The records in this example are to be sorted using the ST A TE and CUSNM 
fields. 

256 
a 9 

1 1 
a 9 

25 34 
25 59 
25 84 
25 109 
2 111 

' ,. 

Enter the responses shown and press the Cmd 12 key to continue. The next 
display is the Control Field Selection display. 



Control Field Selection Display 

This display appears for any type of list. A control field is a field you specify to 
cause a break (or blank line) in the printout. If you specify control fields, DFU 
will print a subtotal of any accumulated fields on your report whenever the value 
of those fields change. 

CONTIOI. FIEUI SEL£CTIOll 

~illl of tile fteM diet causes sulltMals to prtnted 
Ffeld entlf'ICI ftrst wtlt lie subtote1ecl first 

*FILE CUSlMAST 256 .. , 8 ' OI *llECOllD 
ARCOO l 1 
CUSllD 8 ' CUSlll 25 34 
CUSAl ts ff 
CUSA2 25 84 
CUSA3 25 109 
STATE 2 11l 

The example shows that DFU will leave a blank line whenever the state changes. 

Enter the responses as shown and press the Cmd 12 key to continue. 
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Record Selection Test 

6-12 

This display appears for every type of list. You can select a subset of your 
records to be printed by specifying record selection tests. Fields are selected based 
on conditions that you set up that must be met for the record to be printed. 

1 l 
8 g 

25 34 
25 59 
25 84 
25 109 

?;-··Yf,m&nrm 2 111 

This example does not show any selection tests . Press the Cmd 12 key to 
continue. 



I Updating the DFU Specifications 

Setting up the program is now complete; the following display appears so that 
you can update the DFU specifications before running the report. You can 
review the specifications to make sure they are correct. 

Chapter 7 describes how to update the DFU specifications. 

There are no corrections to make to the specifications, so press the End-of-Job 
command key (Cmd 7) to continue. The next display is the DFU Program 
Source Save Display. 
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DFU Program Source Save Display 

This display asks whether you want to save the DFU source program member 
and what to name the source. Because this type of list is probably only used 
once, it is not necessary to save the source for this program. 

DFU PROCillAM SOURCE SAVE DISPLAY 

Save DFU source spec:1ftc1tton 

Do you want to save the DFU source spec:1ftc1ttons? •.. Y,N 

111111 of the lllllber to cont1tn the DFU source. • • • • • . • 
N of the Jtbr1ry to contain the sourc11 lllllber • • . • ' 

Replace source lllllber wtth the s ... n ... ? • y ,N 

Do you want to run the DFU progr•? ••• . Y,N 

Clld5-P19e back 

Respond to these prompts as shown and press the Enter key. DFU displays the 
following messages: 

Your data file is now being sorted 

then, 

Your data file is now being printed 

Once these messages are displayed, the program is ended. You are returned to 
the SETUPDFU Menu you saw at the beginning of the example. 

The report printed by the List program should look like the sample report you 
saw at the beginning of the example. Compare the two to make sure the program 
is correct. 

This is the end of Example 5. 

Example 6. How to Set Up a Program to Create a Summary with Detail List 
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When you set up a program to create a summary list with details, you specify 
which records and which fields within those records you want printed. 

You can sort the records before they are printed and include only certain records 
in the list. All selected records are printed along with field totals and control 
fields . 



For this example, each time the customer number changes, DFU will print a total 
for that customer number before printing out the selected fields for the next 
customer number. 

The example assumes a file definition source member called LISTSRC exists. 

MEMBER LISTSRC LIBRARY DF'ULIB SEU EOJ PRINTOUT DATE 12/03/82 TIME 13.43 

FCUSTMASTU 
ICUSTMAST 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

01 

IBM SYSTEM/36 SOURCE ENTRY UTILITY 

256 8 I 2 DISK 

1 1 ARC OD 
2 9 CUSNO 

:1.0 34 CUSNM 
35 59 CUSA1 
60 84 CUSA2 
85 109 CUSA3 

110 111 STATE 
F' 112 1160ZIPCD 
p 117 1180AREAC 
f• 119 1220PHONE 

123 123 CUSTP 
F' 124 1270CRL.IM 
p 128 1300SLSNO 
p 131 1352AMDUE 
p 136 1390DLTPM 
p 140 1442LSTAP 
p 145 1492PRBAL 
p 150 1542CHGTt1 
p 155 15920VR30 
p 160 16420VR60 
p 165 16920VR90 
p 170 1742CRDTt• 
p 175 1792ADJ"fD 
p 180 1842SLSLY 
p 185 1880DTLOR 
p 189 1920MDATE 
p 193 1960RRFST 
f• 197 .2000RRLST 

201 256 BUFFR 
**** E N D 0 F S E U P R I N T 0 U T **** 

When you have completed the example, the printout will be similar to this: 

12/15/82 

CUSTOMER NUMBER 

300 
1000 
900 
200 
100 
500 
400 
600 

SUMMARY LIST WITH DE::TAIL 

CUSTOMER NAME 

Gladwin ~ Sons Inc 
Groelle•s Inn 
Strand •s Res·taurant 
Connely•s Motel 
Currey's Upholstery 
Schaefer Decorator's 
Republic Savin9s ~Loan 
C3ar th Insurance 

8 RECORDS PROCESSED 

PAGE 1 

AMOUNT DUE 

224.st=; 
2~'52+00 

423.95 
"799.50 

1095.00 
2000.00 
2225+50 
5433.95 

12454.45 * 
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DFU Menu 

6-16 

Once you have signed on to DFU, the following DFU menu is displayed. 

This display asks you whether you are using an existing program or setting up a 
new program. 

Select OM of tM fOllOlttllfl: 

Clld3·PNY1ous mnu c:.tS•f\I lltlp...., 

ltlldy for optton .....,. or ~ 

Clld7-End 

111 

Holle-Sign Oii lllllU 

(c) 1983 IBM Corp. 

Because you are setting up a new program, select option 2 and press the Enter 
key. The next display is the SETUPDFU Menu. 



SETUPDFU Menu 

This display asks you which type of program you are creating. 

SE1UPDFU 

er.a .......... R 1lf"lltt'l9 

Select one of tlle fot1GW1ng: 

Clld3•PN¥fous - Clld5-1111n help ..... 

Reidy for option .....,. or CGmllld 

For this example, select option 4 and press the Enter key. The next display is the 
procedure display. 
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Procedure Display 

6-18 

This display asks you for information such as the file you are printing, what you 
want to name the program, where it is stored, and the name of the file definition 
source member. 

LIST PROCEDURE 0pt1on&1·• 

Sorts and prfnts data files in various foruts 

N- of file to be printed ••• . • . 
N- of file on d1sk , 1f different 

N- of DFU progr• . 

Sort File ..... . 

N- of 1111ster file • 

N- of llbraey . . . 

N- of file definition source llellber . 

N- of DFU speclf1catlon source llellber • 

Clld3·Prevl ous •nu c.d4•Put on job queue 

I ••11 • 
• NOSORT, SORT • ' 

• 

• 

(c) 1985 IBM Corp. 

Enter the responses shown and press the Enter key. The next display is the 
General Information display. 

Note: Once you press the Enter key, DFU briefly displays the following message 
before continuing to the General Information display: 

DFU attributes are being built 



General Information 

This display asks you for some general information about the program. 

LIST 8EllERAL JllFOllMTJON 

Description of printout for tndex ftles 

Job title . . . • 

How do .JOU nnt tlle dltl prtnted? . 
1. Record lfst 
2. S-r11fst, wftll detlfl printing 
3. S-r1 lfst, without detltl prtnttng 

Prtnt tlle record key first before the record dltl? 

Spaces betwen coh .. s of printed dau 

Prtnter lfne spectng 
1. Stngle space 
2. Double spece 
3. Trtple spece 

. 1.2.3 

. "·' 

. o-t 
.... 1,2,3 

Printer lfne wfdtll . . . . . . . . . . . . . . . . . . 60·198 

Stop printer on unprtnuble characters? .•......•. 11,Y 

Enter the responses shown and press the Enter key. Because you entered a Yin 
response to Print the record key first before the record data, the next display is the 
Record Key Description display. 
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Record Key Description Display 

6-20 

This display asks you for a heading to be displayed when the program is 
prompting for the record key field . 

UC. GY DESCRIPTIOll 

Descl'1ptton of tlle record key 

*FILE CUSTll/AST 256 ._, 8 9 
01 ... = 1 1 

8 9 .. 25 34 
CllSAl 25 59 
:QtSM 25 84 
CUSA3 25 109 
STAT£ 2 111 

Record tel ..... .... .. - ... . ...... . 

Enter the heading shown and indicate that the key field is numeric (the customer 
number) . Press the Enter key. The next display is the Record Type Selection 
display. 



Record Type Selection Display 

This display is shown for each record type in the file. At the top, DFU displays 
the attributes for the program, which include the record-identifying indicator of 
the record type and as many fields as possible from the record type. (If all the 
attributes don' t fit on the display, use the Roll keys to roll through the attributes.) 

When a program uses more than one record type, this display is repeated for each 
type. 

Enter the response shown and press the Rec Adv command key (Cmd 12). The 
next display is the Data Field Selection display. 
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Data Field Selection 

6-22 

This display asks you which fields you want printed, what the headings will be, 
and what functions you want the fields to have. To better understand the 
responses for this display, look back at the printout you saw at the beginning of 
this example. 

Notice that the amount due field (AMDUE) is an accumulated field. That is, 
DFU will add together any values entered in this field for each record. 

01 
1 l 
• t 

21 34 
21 59 
21 84 
21 lot 
2 111 
t.o 11& 
3.0 118 

Enter the responses shown and press the Rec Adv command key (Cmd 12) to 
continue. 



Sort Field Selection 

This display appears for any type of list. You can specify one sort field per line. 
The records in this example are to be sorted using the amount due field. 

SORT FIELD SELECTION 

.,,._ 1a llltidt rtcONs ire to lie sortie! 
~ ..., fffttt wt11 lie sortie! first 

1 
8 

ff 
ff 
ZS 
ff 
2 

9 

1 
9 

34 
59 
84 

109 
111 

I • · . • I 

Enter the responses shown and press the Cmd 12 key to continue. The next 
display is the Control Field Selection display. 
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Control Field Selection 

6-24 

This display appears for any type of list. A control field is a field you specify to 
cause a break (or blank line) in the printout when the value of that field changes. 
If you specify control fields, DFU will print a subtotal of any accumulated fields 
on your report whenever the value of that field changes. 

COll'f1llL FIELD SEUCTJC. 

Dtscrfptfon of tlle fte1d ~ causes llll>tOtals to prillted 
Field entered first will lie subtotaled first 

256 • • 01 

The example does not use control fields, so leave this display blank. 

Press the Cmd 12 key to continue. 



Record Selection Test 

This display appears for every type of list. You can select a subset of your 
records to be printed by specifying record selection tests. Fields are selected based 
on conditions that you set up that must be met for the record to be printed . 

.. 

The example shows that DFU will print only those records that have more than 
$50 in the AMDUE field. Press the Cmd 12 key to continue. 

Creating DFU List Programs to Print Reports 6-25 



I DFU Program Source Save Display 

This display asks whether you want to save the DFU source program member 
and what to name the source. If you want to save the source member you must 
enter a name for the member. 

Respond to these prompts and press the Enter key. DFU displays the following 
messages: 

Your data file is now being sorted 

then, 

Your data file is now being printed 

Once these messages are displayed, the program is ended. You are returned to 
the SETUPDFU Menu you saw at the beginning of the example. 

Because this is a list program, the report you designed begins running as soon as 
you press the Enter key on the last display. The report should look like the 
sample report you saw at the beginning of the example. Compare the two to 
make sure the program is correct. 

This is the end of Example 6. 
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Example 7. Setting Up a Program to Create a Summary Without 
Detail List 

When you set up a program to create a summary list without details, you specify 
what data you want printed from the records in the file. 

You can sort the records before the data is printed and include only data from 
certain records in the list. Only the headings of the fields you choose are printed 
along with any totals for accumulated fields. 

This is a simplified list, no records are printed. 

This example assumes a file definition source member called LISTSRC exists. 

MEMBER LISTSRC LIBRARY [1FULIB SEU EO.J PRINTOUT [IATE 12/03/82 TIME 14.0~ 

IBM SYSTEM/36 SOURCE ENTRY UTILITY 

FCUSTMASTU ~256 B :C 2 [IISK 
ICUSTMAST 01 
I 1 1 ARC0[1 
I 2 9 CUSNO 
I 10 34 ClJSNM 
I 35 e;9 cut~A1 

I 60 84 CUSA2 
I 85 109 CUSA3 
I 110 111 STATE 
I p :1.12 1160ZIPCD 
I p l.17 1180AREAC 
I F· 13.9 1220PHONE 
I 123 1~13 CUSTP 
I p 124 12"10CRLIM 
I p 128 1300SLSNO 
I p 131 1352AMDUE 
I p 136 1390Dl .. TPM 
I p 140 1442L.STAP 
I p 145 1492PRBAL 
I p 150 1~542CHGTt1 
I p 155 15920VR30 
I p 160 16420VR60 
I p 165 16920VR90 
I p 170 1742CRDTD 
I p 175 1792AD.JTD 
I p 180 1842SLSLY 
I p 185 1880DTLOR 
I p 189 1920MDATE 
I p 193 1960RRFST 
I p 197 2000RRLST 
I 201 256 BUFFR 

****ENI1 OF s E U P R I N T 0 U T **** 
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When you have completed the example, the printout will be similar to this: 

12/l.5/82 SUMMARY LIST /ND DETAIL 

CUSTOMER NUMBER AMOUNT DUE INTEF~EST 

100 1095.00 10.95 

200 799.50 7,99 

300 224.55 :~.24 

400 222~;.~;o ~!~!. 25 

500 2000.00 ~?.o.oo 

600 54;53,95 ~;4. :_~3 

700 25. ~55 0+25 

800 2l .• 15 o.:;!j. 

900 42~'3.95 4.23 

1000 :;.?s:;.?.oo 2+52 

1100 31.15 0.:31 

1::!532.30 1~!5+28 

11 RECORDS PROCESSED 

Once you have signed on to DFU, the DFU menu is displayed. 

PAGE 1 

TOTAL DUE: 

1105,95 * 

807.49 * 

226.79 * 

20~10.00 * 

21.~~.!. * 

428.l.8 * 
254.52 ~· 

31.46 * 

1265"7. 58 ** 
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DFU Menu 

SETUPDFU Menu 

6-30 

This display asks you whether you are using an existing program or setting up a 
new program. 

OFU 

01t1 ftle utt11ty 

Select one of the following: 

Clld3-Prevtous menu ClldS-Mlin help 11111u Clld7·End 

Reidy for option llllllbtr or COlllllnd 
2 

Ill 

HoM·Sign on •nu 

(c) 1983 IBM Corp. 

Because you are setting up a new program, select option 2 and press the Enter 
key. The next display is the SETUPDFU Menu. 

This display asks you which type of program you are creating. 

SETUPOFU 

Crute or change 1 DFU progra 

Select one of the following: 

Clld3·Previous 11111u ClndS·Mlin help •nu Clld7·End 

Reidy for option nUllbtr or c011111nd 
!1 

Vl 

Holnt·Sign on 11111u 

(c) 1983 IBM Co~p. 

For this example, select option 4 and press the Enter key. The next display is the 
procedure display. 



Procedure Display 

This display asks you for information such as what file you are printing, what you 
want to name the program, where it is stored, and the name of the file definition 
source member. 

LIST PROCEDURE 

Sorts and prints data files in various fol'lllats 

Name of file to be printed . . •• • • 
Name of file on disk, if different 

Name of DFU program • 

Sort File • . • •. 

Name of master file 

Name of 11brary • • 

Name of file def1n1t1on source llltlllber • 

Name of DFU spec1ficat1on source member • 

Cmd3-Prev1ous menu Cmd4-Put on Job queue 

• NOSORT, SORT 

Enter the responses shown and press the Enter key. The next display is the 
General Information display. 

General Information Display 

This display asks you for some general information about the program. 

LIST GENERAL IllFOIWTION 

Description of printout for index files 

Job title •••• 

How do you want the data printed? • 
1. Record 11st 
2. s-ry 11st. with det111 printing 
3. s-ry 11st. without detail pr1nt1ng 

Print the record key first before the record data? • 11.Y 

Spaces between col.,..s of printed data • 0·1 

Printer line spacing • 1.2.3 
1. Single space 
2. Double space 
3. Triple space 

Printer line width 60-198 

Stop printer on unprintable characters? • •• 11,Y 

Enter the responses shown and press the Enter key. The next display is the 
Record Type Selection display. 

Creating DFU List Programs to Print Reports 6-31 



Record Type Selection Display 

6-32 

This display is shown for each record type in the file. At the top, DFU displays 
the attributes for the program, which include the record-identifying indicator of 
the record type and as many fields as possible from the record type. (If all the 
attributes don't fit on the display, use the Roll keys to roll through the attributes.) 

When a program uses more than one record type, this display is repeated for each 
type. 

RECGRO TYPE S£LECTIOll 

S.lecttOll d record trPtS to lie ~-

Enter the response shown and press the Rec Adv command key (Cmd 12). The 
next display is the Data Field Selection display. 



Data Field Selection Display 

This display asks you which fields you want printed, what the headings will be, 
and what functions you want the fields to have. To better understand the 
responses for this display, look back at the printout you saw at the beginning of 
this example. 

Notice that the amount due field (AMDUE) is an accumulated field. That is, 
DFU will add together any values entered in this field for each record. 

Also, if you want to do any mathematic calculations later in the program (this 
example has the amount due field multiplied by 1 percent to figure the amount of 
interest on that value), you must specify a result field. You specify a result field 
so that DFU will print the results of the calculations you wanted. 

You tell DFU you need a result field by typing a plus sign ( +) on the last line of 
Data Field Selection display and entering a heading for this field . (The result 
field is not a field described in the file definition.) 

Enter the responses shown and press the Rec Adv command key (Cmd 12) to 
continue. The next display is the Result Field Specification display. 
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Result Field Specification Display 

6-34 

This display is shown because you requested a result field as the last data field 
you specified on the previous display. 

Enter the responses as shown. You do not have to enter a result field name 
unless you want to use this field in later calculations. 

01 •RECORD 
ARCOO 1 1 
CUSNO 8 t 
CUSllM 25 34 
CUSAl 25 59 
CUSA2 25 84 
CUSA3 25 109 
STATE 2 111 
ZIPCO p 9.0 111 
AREAC p 3.0 118 

The available mathematic signs are displayed at the top of the display ( +, -, *, 
and /). The calculation AMDUE * .01 tells DFU to multiply (identified by the *) 
AMDUE by 1 percent. The result will be the monthly interest (MOINT). 

Press the Cmd 12 key to continue. The next display is the Data Field Selection 
display. The Data Field Selection display is repeated after the Result Field 
display so that you can enter more data or result fields. 

Note: For the rest of program setup, if you press the Enter key instead of Cmd 
12, the display will be repeated. Then you must press the Enter key again to 
continue. 



Indicate another result field by again entering a plus sign and naming the result 
field TOTAL DUE. 

DATA fl(l.D SEUCTIOll 
Ffe1dt '6 M prlllted 

01 *RECORD 
ARCCJO 
CUSIO 
CUSllt 
CUSAl 
CUSA2 
CUSA3 
STATE 
ZIPCO P 
AREAC p 

Type the responses shown and press the Enter key. The next display is again the 
Result Field Specification display. 

01 *RECORD 
ARCOD 1 1 
CUSflO 8 t 
CUSlll 25 34 
CUSAl 25 59 
CUSA2 25 84 
CUSA3 25 lot 
STATE 2 111 
ZIPCD p t.o 1111 
AREAC p 3.0 118 

To calculate the total amount due, including interest, you must add AMDUE and 
MOINT. Type the responses shown and press the Enter key. The next display is 
the Data Field Selection display. 
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Sort Field Selection 

6-36 

r ti "" 

DATA FIELD SELECTIOll 
F1•1ds to lie printed 

01 *RECORD 
AllCCID 1 1 
CUSllO 8 9 
CUSIM 25 34 
CUSA1 25 59 
cuw 25 84 
CUSA3 25 109 

+ Result field STATE 2 111 
* Continue IHl1dtng Zll'CD P 9.0 116 

1111£11. p 3.0 118 
01t1 field lletdtng Funct1ou: A•Ace4m1l1te 

z-a1..t tf nro 

You have no more data fields or result fields to specify for this example. Press 
the Cmd 12 key to continue. The Sort Field Selection display is shown next. 

This display appears for any type of list. You can specify one sort field per line. 
The records in this example are to be sorted using the customer number field. 

SORT FIEl.O SELECTIOll 

Order in llllicll ncordt 1re to lie Sorted 
Fteld entered ffrst wt11 lie sorted flrst 

01 

*FILE t:US'IMST 2M 
*llY 8 
"ilECC. 

AllCCID 1 
CUSllO 8 
CUSlll 25 
CUSA1 25 
cuw 25 
CUSA3 25 
STA11 2 

9 

1 
9 

34 
59 
84 

lot 
1ll 

Enter the responses shown and press the Cmd 12 key to continue. The next 
display is the Control Field Selection display. 



Control Field Selection 

This display appears for any type of list. A control field is a field you specify to 
cause a break (or blank line) in the printout. If you specify control fields, DFU 
will print a subtotal of any accumulated fields on your report whenever the value 
of that field changes. 

Descr1pt1on of the field dllt CIUMS 5'1btotlls t.O prfQMI 
Field entered f1rs.t "111 be 5'1btoteled ftrst 

*FILE CUSTMAST 251 
*ICEY 8 I 

01 *RECORD 
ARCOD l 
CUSIO 8 
CUSllt 25 
CUSA1 25 
CUSA2 25 
CUSA3 25 
STATE 2 

The example shows that DFU will leave a blank line whenever the customer 
number changes. DFU will also print the values in the amount due field and 
print the results of AMDUE * .01 for that field . 

Enter the responses as shown and press the Cmd 12 key to continue. 
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Record Selection Test 

6-38 

This display appears for every type of list. You can select a subset of your records 
to print by specifying record selection tests. Fields are selected based on 
conditions that you set up that must be met for the record to be printed. 

I' • I EQ/NE/GT/LT/GE/LE 

1 
8 

25 
25 
25 
25 
2 

There are no record selection tests for this example, press the Cmd 12 key to 
continue. 



I Updating DFU Specifications 

Setting up the program is now complete; the following display appears so that 
you can update the DFU specifications before running the report. You can 
review the specifications to make sure they are correct. 

Chapter 7 describes how to update the DFU specifications. 

There are no corrections to make to the specifications, so press the End-of-Job 
command key (Cmd 7) to continue. The next display is the DFU Program 
Source Save display. 
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DFU Program Source Save Display 
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This display asks whether you want to save the DFU source program member 
and what to name the source. 

DFU PROGRAM SOURCE SAVE DISPLAY 

Slve DFU source spec1ffcatfon 

Respond to these prompts and press the Enter key. DFU displays the following 
message: 

Your data file is now being sorted 

then, 

Your data file is now being printed 

Once these messages are displayed, the program is ended. You are returned to 
the SETUPDFU Menu you saw at the beginning of the example. 

Because this is a list program, the report you designed begins running as soon as 
you press the Enter key on the last display. The report should look like the 
sample report you saw at the beginning of the example. Compare the two to 
make sure the program is correct. 

This is the end of Example 7. 



Before Creating the Program Decide How You Want the Report to 
Look 

Before setting up your own list program, consider what you want your report to 
look like. Here is a sample to show you some of the things your report can 
contain. 

ll 'l''/1"/8'' • .to • • "'' .:.. 

llcusTOMER NLJMBEI'-: 

300 
1000 
900 
200 
100 
500 
400 
600 

SUMMARY L..IST WITH DETAIL. 

llcuSTCIMER NAME 

Gladwin & Sons Inc 
Groel Le•s Inn 
Strand•s Restaurant 
Connely•s Motel 
Cun-ey•s UF•ho Lstery 
Schaefer I:•ec:orator•s 
Repub I. i c Savings & Loan 
Gar th I 1115ur·a m:ce 

8 RECORDS PROCESSED 

PAGE: 1 

AMOUNT DUE 

11224.5:,:; 
252+00 
42:5.95 
799.50 

1095.00 
2000.00 
2225.50 
54:53.95 

12454+45 * 

II Each new page begins with a title line. The date is edited and left-aligned. 
A title of up to 24 characters is centered on the longest detail line. The 
page number is right-aligned on the longest detail line. 

B If the column heading for a field is longer than the field, the field is 
centered under the heading. 

B If the column heading is less than or equal to the field length, the heading 
is left-aligned over an alphameric field or right-aligned over a numeric 
field. 

II A numeric field with decimal positions prints with a decimal point and, if 
negative, a trailing minus sign. Leading zeros through the tens' position 
are blanked. 

Each time the record key or number changes, a new column heading identifies the 
record being printed. The detail information prints under its associated column 
heading. If the detail information does not fit on one print line, the first line is 
left-aligned and all succeeding lines are right-aligned. 
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Sort Prior to List 

Records can be sorted before they are listed, but this does not rearrange the file. 
Instead, a temporary file is created and then deleted after the printout is complete. 
The file can be sorted on five different fields, each one in ascending or descending 
order. The fields sorted on must be present in each record type printed. 

DFU runs a sort program in two separate job steps: (1) the file is sorted, and (2) 
the file data is printed in the sorted order. Because DFU can use a shared file, 
another user can change any of the sort fields between these two steps (sort and 
print). Although DFU sorts the records using the original data in the record, it 
prints the latest data in the record. Therefore, this could cause an error in your 
sorted printout. 

You Can Select Records Based on Field Value 

On the Record Selection Test display, records can be selected for printing based 
on conditions specified at program setup. That is, at program setup, you can 
specify that a field in the record be compared to another field in the record, to a 
constant value, or to the current date, year, month, or day. If it satisfies a 
condition you specify (EQ = equal, NE = not equal, GT = greater than, LT 
= less than, GE = greater than or equal, LE = less than or equal), the record 
will be printed. A field compared to a constant value cannot be greater than 
20 characters. 

Ten conditions (or tests) can be specified for a list. For more information on the 
selection tests that can be specified, see Record Selection Test later in this chapter. 

Number of Records Processed 

The last line of any list output is the total number of the records included in the 
printout. If no records are processed, only a title line is printed with the record 
count. 

Single, Double, or Triple Spacing 

6-42 

You can specify single, double, or triple spacing between records on the listing 
when you set up the program. Multiple lines within a record are single spaced 
unless you specify otherwise. 



Headings Can Be More Than One Line 

If all the data for a record can be printed on a single line, up to three lines can be 
used for any field heading that is to be printed. You can specify a continued 
heading on the Data Field Selection display. This allows for more descriptive 
headings. 

PAGE t 

CLJSTDMEF< NAME AMOUNT Dl.JE TOTAL YTOTAL 
INTEIO::EST f.tY INTEREST BY 

CUEn!:JME::J'{ NAME!:l CUSTOMER NAMES 

Cur·reyts Upholstery 

:I.. 7!:=; 

Gladwin & Sons Inc 

Printer Line Width 

DFU allows you to specify a printer line width of 60 to 198 positions. A printer 
line width greater than 132 positions requires special considerations. See Printer 
Line Width in Chapter 7 for more details. 

Errors You May Encounter 

When sorting before printing a report, it is possible to get sort message 
SORT-7725. This message is issued when the sort job is too big for the amount 
of main storage you have available. If this message occurs, increase the region 
size to the maximum size that is allowed on your system. Refer to the Region 
Statement section in the System Reference manual. Then run the list job again. If 
the problem occurs again, call your system engineer or program support 
representative. 

Another error that can occur during a sort job with DFU list is SORT-7732 
(output file too small). This error occurs when the sorted output contains more 
records than will fit in the temporary sort file created by DFU. 

DFU creates a temporary sort output file large enough to contain all of the 
records that were in the file when your list job was started. However, if records 
were added to the file by another job before the sort was completed, the 
temporary sort output file might be too small to contain all the records. Run the 
list job again, making sure that no other operator is adding records to the file 
while you are trying to print it. 
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Ref ere nee Section 

DFU Menu 

6-44 

This section of the manual will give you the details about the displays you saw as 
you went through the example. Each DFU display that you might see as you run 
a list program is discussed here. Use this section to answer your questions. 

Note: The displays for all types of lists are similar. Any differences in the three 
types of lists will be noted. 

The display asks you to indicate what you are going to do. Option 1 (Run a 
DFU program) indicates you will be supplying the name of an existing program. 
When you supply the program name on the procedure display, DFU will search 
the library specified for a load member by that name and run the program. 

Option 2 (Create or change a DFU program) indicates you will be supplying the 
name of a program you want to create. When you supply the program name on 
the procedure display, DFU will search the specified library for the program and 
run it if it exists. If the program does not exist and you specified a DFU source 
specification member, DFU will search the library specified for that member. 
DFU will then display the source member if it is found. (See How to Change 
DFU Specifications in Chapter 7 for more information.) Otherwise DFU will 
begin creating a new source member and a new program. 

Enter the number of the option you choose. 



SETUPDFU (or RUNDFU) Menu 

Procedure Display 

This menu asks you to indicate what the DFU program will do. 

Enter the number of the option you choose. 

This display will differ slightly depending on how you are using DFU. It asks 
you to identify such things as what the file name is, what you want to name the 
program, where the program is to be stored, and the name of the file definition. 

Optional-* 

CUSTMAST 
* 

OE902D * 

* 
DFULI!i 

USTSRC 

* 
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Name of file to be printed 

This is the name of the file you want to print. 

Name of file on disk, if different 

Name of DFU program 

Sort file 

Name of master file 

Name of library 

This is the name of the file on the disk (the file label). You must enter this name 
if.it is different from the name of file to be printed. 

This is the name of the program you are using or creating to print the file. The 
program contains the information you supply about the file and how the file is to 
be processed. 

Enter the name of the program you are either using or setting up. An entry in 
this field is optional. 

This indicates whether you wap.t the records sorted before they are printed. This 
sort does not rearrange the file; a temporary data file of relative record numbers is 
created, then removed when the file is printed. 

While running a list program, you can also include data from a second related 
file. This second file or master file often contains details or additional 
information about a record. If you specify a master file, DFU goes to that file 
and adds information from the master file to each printed record. The master file 
must be an indexed file. 

This is the name of the library in which the program is or will be stored. If no 
library is specified, DFU stores the program in the library you are currently using. 

If you specify a.user library on this display, the file definition must be stored in 
that library. If you did not identify a user library, DFU uses the library that you 
are currently using. 

Any subroutine or source members created by DFU when the program load 
member is created are stored in this library. 

Name of file definition source member 
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This is the name ofthe source member containing the RPG specifications that 
describe the file you want to print .. It can contain one or more sets of F- and 
I-specifications or an entire RPG program. (The F- and I-specifications that 
describe your file will be used by DFU.) 

If you specify a user library on this display, the file definition source member 
must be stored in that same library. If you did not identify a user library, DFU 
searches the library that you are currently using. 



Name of DFU specification source member 

Master File Display 

This is the name of the source member that contains or will contain the DFU 
specifications for this program. 

If you identified a user library, DFU searches for or stores the program 
specifications in this library. If you do not specify a user library, DFU stores the 
specifications in the library you are currently using. 

Note: You can also change the DFU specification source member name and 
library name on the source save display when program setup is complete. 

This display is shown only when you specify a related master file name on the List 
procedure display. 

MS11lt f'lU l!IFGllMTIOll 
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Name of the source member containing the master file description 

This is the name of the source member that contains the file description that 
describes the master file . 

If you specified a user library on the procedure display, the master file description 
must be stored in that same library. If you did not identify a user library, DFU 
searches the library you are currently using. 
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Field name in the list file used as a key to select master records 

This is the name of the field in the file you are going to print that will be used as 
a key to select records from the indexed master file. 

Data from the master file can then be printed, used as factors in a result field, or 
as control fields. 

If using non-contiguous keys, the transaction file must include a field containing 
the composite key of the master file. Specify this field name here. (In this case, 
the field length must be the total length of the composite key.) 

General Information Display 

Job Title 
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This display asks you for information on how you want the file to be displayed 
and printed when you run the program. 

DQeriptton of 111'11\tOut for tnclex ftl11 

STATE LIST/PIDE SVltVEY 

Specifies the title that appears on the printed output for this job. You can enter a 
maximum of 24 characters for the name. An entry in this field is optional. If no 
title is entered, the printed output will have no title. 



How do you want the data printed? 

1. Record List. 

This is a printout of all the selected records. A separate heading is printed for 
each record type. Record types are determined by record identification codes 
specified on the I-specification for the file you want printed. As each record 
is read from the file, its record type is determined. If the record type has 
changed from the previous record, or the record is the first on a new page, the 
heading for that record type is printed. The selected fields for that record 
follow the heading. 

2. Summary List with Detail Printing. 

This is a printout of all the records in the file along with any totals. 
Headings for the record type are printed whenever the record type has 
changed from the previous record, a new page is started, or a control field has 
changed, causing totals to be printed. Each record is read, edited, and 
printed. If the record does not contain all fields to be listed, blanks are 
printed in the missing fields. 

3. Summary List without Detail Printing. 

This is a printout of only headings and the field totals. Totals are printed for 
the selected fields whenever the control field changes. 

Print the record key first before the record data? 

This prompt is only shown for indexed files. 

Y indicates the record key will be printed as the first field of each data line. 

N specifies the record key will not be printed as the first field of each data line 
(although it can be specified as one or more of the list fields later on the Data 
Field Specification display). 

Print the record number first before the record data? 

This prompt is only shown for direct or sequential files. 

Y indicates the record number will be printed as the first field of each data line. 

N specifies the record number will not be printed as the first field of each data 
line (although it can be specified as one or more of the list fields later on the Data 
Field Specification display). 

Spaces between columns of printed data 

This specifies the number of spaces that will be left between the fields on the 
printout. You can specify 0 through 9 spaces. If you leave this blank, DFU puts 
one space between the fields. 
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Printer line spacing 

Printer line width 

You can specify single, double, or triple spacing between records on the printout. 
Single space means no blank lines are left between lines of data. Double spacing 
means one blank line is left between lines of data, and triple spacing means two 
blank lines are left between lines of data. 

You can specify 60 through 198 character positions in the printer line width. 
However, lines wider than 132 positions require special consideration. For more 
information, see Printing Records in Chapter 7. 

Stop printer on unprintable characters? 
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Y indicates that the printer will stop and a system message will be issued when 
characters that cannot be printed are in the data to be printed. 

N indicates that the printer will not stop when these characters are in the data to 
be printed. Instead, DFU prints blanks in those positions. 



Record Key Description Display 

Record key heading 

Is the record key numeric? 

The file definition specifies which field is the key field for this file . DFU locates 
the key field and asks you for a heading for this field. 

This specifies the heading for the record key. The maximum length is 16 
characters. If you do not enter a heading for this field, DFU displays *KEY. 

Y indicates that the record key is a positive numeric field with no decimal 
positions. 

N indicates that the record key is alphameric. 

You must enter a response to this prompt. 

Considerations for Record Key 

You can specify that DFU prints the record key as the first field in each record. 
For indexed data files, the actual record key is printed. Specifications of fields 
within the record key, as in enter/update or inquiry, are not allowed in list. Any 
fields defined on the RPG input specifications, including fields which are part of 
the record key, can be named as one of the fields to be listed. 
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Record Number Description Display 

Record number heading 

Record number print option 

This display is shown when you are using a sequential or direct file and you 
requested on the General Information display that you want the record numbers 
printed. 

This specifies the heading you want printed. You can enter a maximum of 16 
characters for this name. If you do not enter a heading, DFU uses *RECNUM 
as the heading. 

When you enter a 1, the actual record number of the detail record being printed 
will be printed as the first field of that record. This field is 7 characters long. 

When you enter a 2, DFU generates a 5-digit sequence number and prints that 
number as the first field for each detail record. 

Considerations for Record Number 
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You can specify that DFU will print the record number as the first field in each 
record . For sequential or direct files, you can specify that DFU print the actual 
record number of the record in the file, or generate a 5-byte sequence number 
starting at 00010 and increasing the number by 10 for each following record. 

Note: The generated sequence number has no relation to the record's position in 
the file . 



Record Type Selection Display 

Process this record type? 

This display follows the Record Number or Record Key Description display. 
This display allows you to indicate whether you want this record type processed. 
The record type is shown in the upper right corner of the display. As many fields 
as possible are displayed from this record type at the top of the display. 

Y indicates that the record type is to be printed. This display will be repeated for 
every defined record type. 

N indicates that the record type is not to be printed. If there are more record 
types in the file, this prompt will be repeated for the next defined record type. 
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Data Field Selection Display 
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This display allows you to select which fields for each record type you want 
printed when the program is run. Only the fields you select will be printed. 

If you enter data fields and press the Enter key, DFU will redisplay the Data 
Field Selection display for more fields unless the maximum of 60 fields (including 
the record key or record number) have already been specified. 

Note: For any record type, only as many fields as will fit on 16 print lines can be 
processed at one time, up to a maximum of 60 fields (including any record key or 
record number fields). 



Data Field 

Heading 

Field name indicates that the field is to be printed. The field can be from the 
master file. · 

A + indicates that this field is a result field. 

An * indicates that the heading is to be continued on another line. An * is not 
allowed on accumulated fields or on the first input line. 

Only heading continuation lines can follow a result field request. 

Heading Continuation (Record List) 

Continuation headings cannot be specified if the record list field is also to be 
accumulated. As many as two continuation headings can be specified for any 
other field. You must align the headings as they are to appear when printed. 
Functions cannot be specified on a heading continuation line. 

Heading Continuation (Summary List) 

Up to two heading continuations can be specified for each summary list field. 
You must align the headings as they are to appear when printed. A heading 
continuation is not allowed on accumulated fields in a record list or on the first 
input line. 

This specifies the heading for the field. You can enter a maximum of 16 
characters for the heading name. If you do not enter a heading, DFU uses the 
name of the field from the file definition or *RESULT if the field is a result field. 

No default is assumed when using heading continuations. 
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Functions 
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A indicates that the field is to be accumulated. 

Z indicates that the field will be printed as blanks whenever it has a zero value. Z 
can only be used for a numeric field. 

Up to ten fields can be specified, during program setup, to be accumulated. If the 
same field name occurs in different record types, the value of the fields in all the 
record types used are totaled in one field. Any numeric field can be accumulated; 
alphameric fields must be less than 16 characters to be accumulated. 
Unpredictable results can occur when a field to be accumulated contains 
alphameric data. 

DFU calculates the accumulator length to be the length of the accumulator field 
plus 2 positions to a maximum of 15 positions. For packed fields, the length used 
is the length of the accumulator field when it is unpacked. Accumulated values 
larger than the calculated target cause the fields to overflow. 

Data Field Display Considerations 

You can enter one field per line, up to the last line on the display. Enter the 
responses as shown and press the Rec Adv command key (Cmd 12). The data 
field specifications are considered complete for this record type. 

If you enter a + under FIELD to indicate a result field, DFU processes any fields 
prior to the + and then prompts you on the next display for the result field 
description. You can request only one result field at a time and it must be the 
last field requested on that display. 

If you want a heading to continue on more than one line, enter an * under the 
corresponding field to indicate a continuation, and then type the heading under 
HEADING. 

If you press either the Enter key or the Rec Adv Cmd key (Cmd 12) without 
typing in data, the data field prompting ends for this record type. 

Note: When you enter data fields and press the Enter key, DFU will redisplay 
the Data Field Selection display for more fields unless the maximum of 60 fields 
(including the record key or record number) has already been specified. 



Result Field Specification 

A list program can create and print result fields. Result fields are created by 
combining information from fields in a record, and/or operator-specified constant 
data. The fields can be in the list file or a related indexed master file . 

1 1 
8 9 

25 34 
25 59 
25 84 
25 109 
2 111 

' 9.0 116 
, 3.0 118 

For any detail record, you can specify a maximum of 24 result fields to be 
printed; the maximum number of factors used in the calculations is also 24. 
Mathematical operations can be specified to combine information into a result 
field . One level of parentheses can be used to group factors in a mathematical 
expression. The generated result field can be named and used as a factor in 
succeeding result fields for the current record. 

Any result field can be specified as one of the 10 accumulator fields . Subtotals 
and final totals are printed as on a normal list. A result field operand cannot 
exceed 15 positions. If a divide by zero occurs when the program is run, slashes 
(/) are printed for the result. If the factors of a result field calculation contain 
nonnumeric data, the results of the calculation are unpredictable. 
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Result field heading 

Result field name 

Field length 

Decimal position (0-9) 
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This is the heading you specified on the previous Data Field Selection display. 

This indicates that the result of the calculation you specify on this display can be 
used as a factor in later result fields for this record. This name cannot be the 
name of a field in a record type being listed. 

If you do not enter a result name, the result of this operation will not be used in 
later result fields. For example, if this is a subtotal and you do not enter a result 
name, the subtotal will not be used for a final total. 

This indicates the length of the result field. It can be up to 15 characters long. 

This indicates how many decimal positions there will be in the result field. You 
can have a maximum of 9 positions. 



Calculation 

You must enter an arithmetic expression that describes how the fields or constants 
are to be combined for the result. 

For example: 

PRICE * QTY 

PRICE * 10 

(price multiplied by quantity) 

(PRICE * QTY) * 10 

How To Do This Calculation 

The rules for specifying this calculation are: 

1. DFU will process the factors in the exact order they are specified. Except for 
parentheses, all operations are performed left to right (see rule 4). 

Thus if A = 1, B 
A + B * C = 9 
Then A + (B * C) 

2, c = 3 

7 

Note: A result field operand cannot exceed 15 positions. 

2. An arithmetic operation code must have at least one blank before and after it. 

3. A negative numeric constant is indicated by placing a minus sign directly after 
the last digit (or possible decimal point) in the constant; there can be no 
intervening blanks. 

4. Factors can be grouped with only one level of parentheses (thus a left 
parenthesis must have a right parenthesis before another left parenthesis can 
be specified). 

5. Factors can be: a field from the input file, a field from a master file, a 
previously named result field from the current record, or a numeric constant. 

6. The mathematical expression can be up to 137 characters long. 

7. Twenty-four result field factors can be specified during program setup for 
each detail record printed in a list. These factors can be specified in any 
manner. For example, one record could have 24 result fields of one factor 
each, or 12 result fields of two factors each. 
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Result Field Rounding 
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DFU calculates all result fields using as many significant digits as possible. Once 
the result is determined, the field is shortened to the number of decimal positions 
you specified. If you want the result to be rounded upward, specify an add of 
some power (one decimal position larger than the desired position) of ten times 
0.5 for your last calculation. For example: 

1. 4451 
+ .005 

1.45 

DFU calculation. 
You specified this add for your final calculation 
(to be, rounded up to 2 decimal positions). 

This is the result of DFU shortening and 
rounding your number upward. 

Note: This method to round upward will not work with negative results. 

Result Field Precision 

When adding or subtracting, DFU determines which of the two factors involved 
has the greatest number of decimal positions, and then carries the results out to 
that number of decimal positions. For example: 

1.0 
- .999 

0.001 

1. 253 
+ 3.8 

5.053 

When multiplying, DFU carries out the results to the sum of the decimal 
positions in the two factors. For example: 

1.25 
x 1.2 

1.500 Result is carried out to 3 decimal positions. 



When dividing, DFU carries out the results to the largest number of decimal 
positions in a factor encountered up through the division operation, or the 
number of decimal positions indicated on the specification display (whichever is 
the largest). For example: Assume you specified that the final result is to print 
with 1 decimal position. 

Multiply: 
Divide: 
Add: 

10.2 * 12 / 5 + .05 
10.2 * 12 = 122.4 
122.4 / 5 = 24.4 
24.4 + .05 = 24.45 

Thus, the final result is = 24.4. 

Assume the factors are the same but specified as: 

Add: 
Multiply: 
Divide: 
Add: 

.05 + (10.2 * 12 I 5) 
0 + .05 
10.2 * 12 = 122.4 
122.4 / 5 = 24.48 
.05 + 24.48 = 24.53 

Two decimal positions are used because .05 was used first in the calculation. 

Thus, the final result is = 24.5. Notice this result is different from the first result 
because the order of the factors was changed, causing DFU to encounter a 
different number of decimal positions in the first factor used. 
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Sort Field Selection 

Sort Field 

Sequence 
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You specify on this display the order in which records are to be sorted. The fields 
will be sorted in the order you enter them. The first field you enter will be sorted 
first, the second field sorted second, and so on. 

This is the name of the fields you want to use for the sort. A maximum of five 
entries is allowed. These fields cannot be selected from the master file. 

A is for ascending order (1 through 10). 

D is for descending order (10 through 1). 

Considerations for Sort 

If you type in fields, then press the Enter key, DFU saves those fields and 
prompts you for more (unless five sort fields have been specified). But if you 
press the Rec Adv command key (Cmd 12), the sort selections will be considered 
complete. 

If you press the Enter key or the Rec Adv command key without typing in data, 
the sort field prompting ends, and records will not be sorted before being printed. 
If you specified SORT on the first setup display, at least one sort field must be 
specified. If you specified NOSORT, any entries on this screen will cause an 
error. Press Cmd 12 or ENTER to bypass this screen. 

A maximum of 256 characters can be sorted. For example, five fields of 60 
characters each will cause an error. 



Control Field Selections 

Control break field 

Specifying a control field causes a break (or blank line) in the printout. Whenever 
DFU finds a control field, a blank line is left in the printout and totals, or 
subtotals are printed for any accumulated fields. 

This specified field becomes the control field. You can enter a maximum of five 
control fields. 
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Start new page? (Y ,N) 
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Y indicates that DFU skips to a new page after a control break occurs in this 
field. 

N indicates that DFU does not skip to a new page. 

Considerations for Control Fields 

Up to five fields can be specified during program setup to be control fields. These 
control fields, along with accumulator fields, give group totals for a series of 
related records. A control field can be a field in the list file or a related indexed 
master file. The first control field specified is the first field to be subtotaled; the 
second control field is subtotaled second, and so on. 

Whenever a control field value changes, a total is printed for each level of the 
control fields. The first line printed is the lowest level, and each succeeding line 
printed contains the next higher level, up to the major control field. 

Each subtotal printed is added to the previous total and the accumulator is reset 
to zero. There can be up to five subtotals plus a final total for all the records. 
For each control break line, a number of asterisks (*) is printed to the right of the 
last field on the line. The first control field will have one asterisk printed, the 
second control field will have two asterisks printed, and so on. 

When you specify a control field, you can also indicate if DFU should skip to a 
new page after that control field changes value when the program is run. 

You can specify one control field per line, up to and including the last line. If 
you then press the Enter key, DFU saves those fields and prompts for more 
(unless five levels of fields have been specified). If you press the Rec Adv 
command key (Cmd 12), the control field specification will be considered 
complete. 

If you press the Enter key or the Rec Adv command key (Cmd 12) without typing 
any data, the prompting ends and no control fields are generated. 



Record Selection Test 

Or/And 

Test Field 

These are conditions that must be satisfied before a record is selected for printing. 

This tells DFU how the next selection test is related to the last test. 

OR indicates only one of the conditions (or selection tests) must be met for the 
record to be printed. 

AND indicates both conditions must be met for the record to be printed. 

This is the field that is to be tested. The field cannot be a field from the master 
file or a result field. 

The field name specified should appear in each record type associated with this 
condition. 

If the field name specified does not appear in a particular record type, this record 
and any test conditions connected to it with an AND condition are ignored when 
DFU processes that record type. 

Creating DFU List Programs to Print Reports 6-65 



EQ/NE/LT /GT /LE/GE 

EQ: Equal to the compare value 
NE: Not equal to the compare value 
LT: Less than the compare value 
GT: Greater than the compare value 
LE: Less than or equal to the compare value 
GE: Greater than or equal to the compare value 

Compare field CONSTANT 
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DFU compares the selected field to this value. A field cannot be from the master 
file and cannot be one of the named result fields. A constant must be entered in 
single quotes ('CONST ANT'). The maximum length of a constant is 20. 

A field name indicates that the select field will be compared to another field in the 
record. 

The field name specified should appear in each record type associated with this 
condition. If the field name specified does not appear in a particular record type, 
this record select criteria and any other connected to it with an AND condition 
are ignored when processing that record type. 

A constant indicates that the select field will be compared to the constant data. 

Note: Constants can only be entered in uppercase. Do not compare a constant 
to a field containing lowercase data. 

A date keyword indicates the select field is compared to the current program date, 
or a portion of that date (UDATE=date, UYEAR=year, UMONTH=month, 
UDAY=day). 

Note: 

1. For UDATE, the field in the record to be checked must be in the same 
format as the stored program date (MMDDYY, YYMMDD, or 
DDMMYY). 

2. DFU does not rearrange data in descending order of importance for UDATE 
comparisons. Thus, if the stored program date is not YY /MM/DD 
(year/month/day), any compare criteria other than an EQ (equal) and NE 
(not equal) can give unpredictable results. 

You can define one record selection criterion per line, up to and including the 
next to the last line on the display. If you then press the Enter key, DFU saves 
those fields and prompts you for more (unless 10 fields have been defined). If you 
press the Rec Adv command key (Cmd 12), the select field specifications are 
considered complete. 

If you press the Enter key or the Rec Adv command key (Cmd 12) without typing 
in data, DFU ends this prompt and there is no record selection based on field 
value. 



Update DFU Specifications 

The program setup is now complete and this display lets you review the DFU 
program specifications before the program is created. 

To change any of the data, move the cursor to the field you want to change and 
type the correct data. 

To delete a line of data, move the cursor to the line you want to remove and type 
a question mark (?) in the first position of Field 1. Press the Enter key and DFU 
removes the line. 

To add a line of data to the specifications, move the cursor to the line you want 
the new data to follow and type a greater than sign ( > ) in the first position of 
Field 1. The following display allows you to enter the new DFU specifications. 
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Add DFU Specifications 
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This display allows you to add DFU specifications. It is displayed only when you 
type a > in the first position of a DFU specification line. 

Enter one specification per line. If you press the Enter key, DFU adds the new 
specification and returns you to the Update DFU Specifications display. If you 
fill every line of the Add DFU Specifications display, the display is repeated for 
more additions. 



Correct DFU Specifications 

This display is shown only when DFU finds an error in the DFU specifications. 
If an error is found in the specifications, DFU highlights the error and the cursor 
is moved to the error. An error message is displayed on the last line of the 
display to identify the error. 

If the error is a syntax error, the highlighted specifications containing the error 
must be corrected or deleted to continue. 

When a required specification is missing, the specification in its place is 
highlighted. For some errors, several specifications may together be causing the 
error. Only one of the specifications is highlighted at a time. Refer to the 
Utilities Messages guide for more information. 

You can press the Accept with Error command key (Cmd 12) and DFU will save 
the DFU specifications as a source member, but will not create the program. 
DFU will continue with the next display (the Source Save display). 
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DFU Program Source Save Display 

This display allows you to name the source member that will contain the DFU 
program specifications. If you pressed the Cmd 12 key on the earlier display, 
DFU allows you to save the specifications for later update and use. If you 
pressed the Cmd 7 key on the earlier display, DFU will create and run the 
program. 

Do you want to save the DFU source specifications? 

Enter Y or N to tell DFU if you want to save the source for this program. 

If you want to save the source, enter Y. You can use the source for a similar 
program and avoid the setup procedure by updating the source. 

If you do not want DFU to save the source for this program, enter N. 

Name of the member to contain the DFU source 
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You can enter up to eight characters for a member name. The name you 
specified on the DFU procedure display when setting up this program is displayed 
for you. You can change the name displayed and DFU will store the source 
member under another name. 

Enter a new name if you have used an existing source member to create a second 
program. The original source member is still saved under the original name and 
the new, updated source member is saved under the new name. 



Name of the library to contain the source member 

Enter the name of the library where DFU is to store the source member. The 
name of the library you are currently using is displayed for you. You can change 
the library name if you want to store the member in another library. 

Replace source member with the same name? 

Enter a Y if you want this source member to replace an existing source member 
by the same name in the library. 

Enter an N if you do not want the new source member to replace an existing 
member in the library. 

You should enter an N if you are not sure if there is another source member in 
the library with this name. If DFU finds another member by the same name, an 
error message is displayed and the source member name is highlighted. You 
should then change the member name or change your response to this prompt to 
Y. 

Do you want to run the DFU program? 

This prompt is only shown if you pressed the Cmd 7 key on the Update DFU 
Specifications display. 

If you enter a Y, DFU will create the program and then run the program. 

If you enter an N, DFU will create the program and end the job. The program is 
stored as a subroutine member in the library you specified. 
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Updating DFU Specification~ 
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Setting up the program is now complete; the following display appears so that 
you can update the DFU specifications before running the report. You can 
review the specifications to make sure they are correct. 

Chapter 7 describes how to update the DFU specifications. 

Press the Enter key to 
accept changes 

Clld7·End progr• setup 

There are no corrections to make to the specifications, so press the End-of-Job 
command key (Cmd 7) to continue. The next display is the DFU Program 
Source Save display. 



Chapter 7. Attention Operators 

After following the examples in earlier chapters, you may have some general 
questions about DFU. That's what this chapter is for. It will answer such 
questions as: 

• What's at the top of the display? 

• What about the program information; how do I save it, why and where is it 
saved? 

• How can I change a program: before it's stored and after? 

• What are the function keys used by DFU? 

• What are the command keys used by DFU? How can they help me look at 
the DFU attributes and specifications? 

• How can I page through the records? 

• What about printing my records? 
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At the Top of the Display 
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The two lines at the top of the display (below the status line) contain the 
information about your job. This data is for your information only; you cannot 
type over this information except to change the current record type . 

Although the information displayed on these two lines will vary depending on 
how you are using DFU, it will be similar to the following: 

II Record Type 

D Job Title 

\ 
\ 

CUSTOMER ME Gladwin I Sons Inc 
CREDIT LIMIT 0065000 r ~PAYMNT :,::oo 
SALESMAN llUleER 48224 

II Automat ic Duplication 
Indicator 

II Mode 



Job Title D 

Name of File El 

Mode II 

Record Type II 

Last Record Type El 

This is the job title you specified on the General Information display. This title 
also appears on any printout for the job. 

This is the name of the file being used. 

Enter and update can operate in three different modes. (See Chapter 4 for details 
when using enter or update.) 

Enter: a new record is being created 

Update: an existing record is being changed 

Insert: a new record is being added 

This is the record-identifying indicator of the record type being processed. You 
can change this value by typing a new value after moving the cursor to this field. 
Pressing the Select Record Type command key (Cmd 3) moves the cursor here 
when automatic record sequencing is not in effect. 

This is the record-identifying indicator of the last record type processed. It is 
blank for the first entry processed. It is also blank if a record is retrieved while 
DFU is in update mode and unable to determine the record type. 

Automatic Duplication Indicator (I 

This field is either on or off to indicate whethe'r automatic duplication is in effect. 
You can change this field by pressing the Auto Dup command key (Cmd 1). 
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Saving Information About Your Program 
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DFU takes your responses to all the displays and creates a description of the 
program called DFU specifications. As Chapter 1 explained, once you have 
supplied a complete program description, DFU takes the DFU specifications and 
combines them with the file definition you identified on the Procedure display to 
create the DFU program that allows you to do your job. 

As you describe the DFU program you are also defining what you will see on the 
display when the program is used. DFU automatically creates another source 
member of specifications describing the display formats for the program. These 
specifications are called the display source. 

The following shows you which members are created by DFU from information 
you supply on the Procedure display: 

DFU creates these members, 
If you supply a name for this. using that name. 

ENTER PROCEDURE Optional·* 

Creates data files 

Name of f11 e to be created . . . . . . 
Name of f il e on disk, if different 

Number of records to be 1n ffle • 

Name of 11brary . . . . . . ••. 

Name of file definition source member . 

Cmd3·Previous menu 

. 1-8000000 

DFULIB 

(c) 1985 IBM Corp. 

*For Enter, Update and Inquiry Only 



Your Program Won1t Be Saved If You Don't Give It a Name 

If you want to save information about your program for later use, you must 
supply a name when you are prompted for it on the Procedure display. 

Why Save the DFU Program? 

When you have a program that is run regularly, such as a weekly report, there is 
no need to set up the program each week. Or, if you have a program that created 
a file, you can use the same program to update or list the file. If you save the 
program the first time you set it up, it can be used by other people for several 
jobs as long as the files are set up the same. 

Why Save DFU Specifications? 

DFU specifications can be used for similar programs, if they are tailored for the 
particular need of each program. For example, assume that each of three 
departments has a department list, updated monthly, that has the employee name 
and phone number. However, one of the departments also wants to include a 
field for the employee's job title. If you save the DFU specifications when you 
originally set up the program for the department list, you can change this source 
member to tailor it to the third department's needs. The third department would 
use the new program. 

Display Source Member 

If you supplied a display source member name on the Procedure display, these 
specifications are stored as a source member and can be changed if necessary. 
Refer to "Changing Stored Display Source" in Chapter 10 before making any 
changes. 
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How to Change DFU Specifications 
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DFU specifications are the source member for a DFU program. The 
specifications can be changed before or any time after the program is created (if 
you save the specifications). 

At the end of program setup, DFU displays the specifications for your review; 
you can make changes at that time. 

Later, if you want to create another similar program, you can call out the DFU 
program specifications, change them to fit the new program, and restore the 
changed specifications for the new program under a new name. See "Reusing 
DFU Specifications" in Chapter 10 for more details. 

Whenever you change the specifications, the changes are made the same way. 
During the original program setup, DFU displays the specifications at the end of 
the setup. When you are using existing specifications to create a new program, 
you must identify to DFU the existing DFU source member which contains the 
specifications. DFU displays the specifications as if you were at the end of 
program setup. 

The following is an example of what you enter to use existing specifications: 

LIST PROCEDURE Opt tonal·• 

Sorts and prfnts data fflts in varfous foruts 

N- of fflt to be printed . . ... . 
"- of ffle on dfsk, if different 

Na• of DFU progr• . 

Sort Ffle ... . . . 

Na• of .. ster file . 

NIM of library ... 

NIM of fflt def1nlt1on source lllltllber . 

NIM of DFU spec1ficat1on source IMlll>er . 

Clld3-Prev1ous 111nu Clld4-Put on Job queue 

* 
• 

• NOSORT ,SORT 

• 

• 

(c) 1985 IBM Corp. 

DFU locates the existing source member and displays the specifications associated 
with the DFU program like this. 



Correcting Specifications 

UPDATE DFU SPECIFICATIONS 
Cu1191s to DFU spec1f1cat1ons 

fi~~ fi~~ fi~~ fi~~ fi~~ 
?..._Ye line *LIST *SUllWIY 
>sAdd lines *ICEY 

1,1 132*TITLE SUllWIY LIST/llO DETAIL 
Prt1s tllt Enter key to 01 *RECORD 

ICCtpt chtnges * CUSllM 

Clld7•End progr .. setup 

* CUSNO 
*ADO AlllUE 

10. 2 *ADO +MOlllT TOTAL INTEREST 
ADO AlllUE 
lllLT .Ol 

*SORTA CUSNO 
*TOTAL CUSNO 
*SELECT AlllUE GT 

50.00 

When the specifications are displayed, move the cursor at the field you want to 
correct and make the correction. For example, change AMOUNT DUE to 
TOTAL AMOUNT DUE, then press the Enter key. 

?•R.oYe 11 ne 
>•Add lines 

Press the Enter key to 
accept cu11911 

Clld7·End progr.. setup 

The change is entered. 

UPDATE DFU SPECIFICATIONS 
CIN119es to DFU spec1f1cat1ons 

fi~~ fi~~ fi~~ fi~~ fi~~ 
*LIST *SUMMARY 
*ICEY 

1,1 l32*TJTLE SUllWIY LIST/llO DETAIL 
01 *RECORD 

* CUSllt 
* CUSNO 
*ADO AlllUE 

10. 2 *ADO +MOlllT TOTAL INTEREST 
ADO AlllUE 
lllLT .01 

*SORTA CUSNO 
*TOTAL CUSNO 
*SELECT AlllUE GT 

50.00 
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Removing Lines 
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If you want to remove a line of data when the specifications are displayed, move 
the cursor to the first position in Field l and type a ? at the line you want to 
remove. Press the Enter key and DFU removes the line of data. For example, if 
you want to remove the line containing CUSNO, enter a ? as shown and press the 
Enter key. 

UPDATE DFU SPECIFICATIONS 
Chlnves to DFU spec1f1cat1ons 

fi~G fi~Q fi~O fi~~ fi~~ 
?•Remve line *UST *SUMMARY 
>•Add li ntS *KEY 

1,1 132*TJnE SUMMARY LIST /llO DETAIL 
Press tht Enter ke1 to 01 *RECORD 

accept ch11191s * CUSlll CUSTC»IER MME 

10.2 
ADO 
IU.T 

Clld7·End progr• setup 

I 

*ADO NllU£ 
*ADO ....,IllT 

NllU£ 
.01 

*SORTA CUSllO 
*TOTAL CUSllO 
*SELECT NllU£ 

50.00 

I • 

TOTAL MOUllT DUE 
TOTAL lmREST 

ST 

The line of data is removed. 

r 

?•R..,ve lint 
>•Add lints 

Press tllt Enter key to 
eccept ch1n9ts 

Clld7-End progr• setup 

UPDATE OFU SPECIFICATJOIS 
Chl1191s to DFU spec1f1cat1ons 

~~G fi~Q fi~O fi~~ fi~~ 
*LIST *SUMMARY 
*KEY 

1,1 132*TITLE SUlltNtY LIST/llO DETAIL 
01 *RECORD 

* CUSlll CUSTOMER MME 
*ADO NllU£ TOTAL MOUllT DUE 

10.2 *ADO ....,IllT TOTAL ImREST 
ADO MOUE 
IU.T .01 

*SORTA CUSllO 
*TOTAL CUSllO 
*SELECT MOUE ST 

so.oo 

a 



Adding Lines 

If you want to add a line to the DFU specifications, move the cursor to the line 
after which you want the new line to be added. Type a > (greater than sign) in 
position 1 of Field 1. 

.. MllllE 
10.2 ·- .... ,.llT 
MIO Mllll£ 
IU.T .01 

•sorra CUSIO 
*TOTAL CUSIO 
*SELECT MDUI IT 

I0.00 

Clld7·End progr• setup 

When you press the Enter key, DFU displays an Add DFU Specifications display: 

Press the Enter kQ to 
accept addtttons 

Clld7·End progr• setup 
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Enter the new specifications as shown and press the Enter key. 

Press the Enter key to 
accept additions 

Clld7·End pl'Ogr• setup 

ADD OFU SPECIFICATIONS 
Aclcl1tions to OFU specifications 

The new specifications are added and changed to fit a new program without your 
having to go through all the setup displays for a program. 

You can save the specifications for the new program as well as the original 
program. Enter a new name for the source member at the end of the job on the 
Source Save display. 

Note : You can use the roll keys to view all the specifications for this program. 



Function Keys 

Cmd Key 

EJ 

Dup Key 

[ IEJI l 

Function keys are located on the keyboard of the display station. The exact 
layout of the keyboard will depend on the display station you are using. 

The following describes each function key that is used by DFU. 

Pressing this function key and one of the command keys causes the function of 
the command key to be performed. (See Command Keys later in this chapter.) 

The Dup key can be used two ways: to duplicate data while entering data, or to 
cancel a change in a field while updating it. 
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Using the Dup Key While Entering Data 
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Pressing the Dup key when you are entering a record duplicates all or part of a 
field from the previous record into the field you are entering. 

For example, assume you are entering several records of customers whose address 
is in the same state. When you enter the first record, you enter the state. 

ENTER CUS1NSTlt 
Record tnt: 01 
RECORD ICEY IS: 00080 

CUSTillU IWIE 
NIDRESS 
CITY 
STATE 
ZIP CCIDE It I Jl;t1! • I 

Ftl._: CUSTMST 
Lut NCOrd tnt: 01 

Mode: EllTRY 
Auto·dup: OFF 

When you reach the state field of the second record, you press the Dup key, and 
the state you entered in the first record is duplicated into the state field of the 
second record. The display shows an overscored asterisk (i) in the positions that 
will contain data from the previous record and the cursor moves to the next field 
in the record. 

Note: When you are duplicating data in the last field on a display and press the 
Dup key, you are advanced to the next display. 

EllTER CUSTMSTR 
Record tnt: 01 
RECORO ICEY IS: 00090 

CUSTOMER 1W1E 
ADDRESS 
CITY 
STATE 
ZIP CCIDE 

Ftl..._: CUSTMST 
Last record tnt: 01 

Mode: ENTRY 
Auto•dup: OFF 



The duplicated data is actually entered when you press either the Enter or Field 
Exit key to enter the entire second record. 

r 
ENTER CUSTIISTR 

Record type: 01 
RECORO ICEY IS: 00090 

Ftlen-: CUSTMST 
Last record type: 01 

CUSTCllER !WE 
ADDRESS 

Snider Prtnttng Co. 
217 2nd St 

cm Rtc1gtw11 
STATE 
ZIP CODE 54068 

Mode: ENTRY 
Auto-dup: OFF 

You can continue using the Dup key at each state address field as long as you 
want the state to remain the same. 

When the cursor is at the beginning of a field, pressing the Dup key fills the field 
with data from that corresponding field in the previous record. When the cursor 
is not at the beginning of a field, pressing the Dup key fills the cursor position 
and the rest of the field with data from the corresponding positions in the 
previous record. Changes remain in the data you just typed up to the cursor 
position. 

If you press the Dup key when you are entering the first record in a member, 
DFU fills the field with blanks (or zeros) because there is no previous record. 

This key works if at least one record has been processed previously and at least 
one of the following situations is present: 

• The field being duplicated is not a record key or record number field . 

• The previous record type is the same as the current record type. 

• The previous record type is different from the current record type, but the 
field of the current record type was defined as an automatic duplication field 
and the automatic duplication indicator is off. 
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Canceling Your Changes While Updating a Field 

Enter /Rec Adv 

Home 

Erase 
~ 
Home 

7-14 

Pressing the Dup key when you are updating a field within a record does not 
duplicate data from the previous record. 

Instead, the Dup key acts as a cancel key by ignoring your update to that field 
and restoring the data to its original state. For example, if you are making 
updates to a record and accidentally begin making changes in the wrong field, 
return the cursor to the first position of the field and press the Dup key. DFU 
ignores the changes you just made to that field and restores the original data so 
that you don't have to try to remember what was in the field. You can then go 
on to the correct field and make the change. 

Pressing this key allows DFU to process the data on the current display and 
advances you to the next display. 

The Home key can be used when you are running a program. 

How this key works depends on where the cursor is and what is being displayed 
when the key is pressed. 

1. If the cursor is not in the first position where you can enter data for the 
current display, the cursor returns to the first position. 

2. If the cursor is at the first cursor position, the followil'.lg occurs: 

a. If the first display of a record being updated is being displayed, pressing 
the Home key returns the data on the display to its original values before 
any updates were made. 

b. If a record requires more than one display, and the first display of the 
record is not being shown, pressing the Home key returns you to the 
previous display for that record; any data typed on the other display is 
lost. 



Field Exit 

Field-

EJ 

Field+ 

If you are running a DFU program in enter, update, or inquiry mode, and the 
cursor is in the record type field, the Field Exit key works the same as the 
Enter/Rec Adv function key. Also, when you are entering data in the last data 
field on the display, Field Exit works the same as the Enter/Rec Adv key and 
advances you to the next display. 

This key moves the cursor to the first position of the next unprotected field on the 
display. 

For alphameric fields, characters from the cursor position to the right margin are 
blanked out. 

For numeric fields, pressing this key causes the field to be right-adjusted and 
leading zeros inserted. 

Note: Do not use this key when updating fields. For example, assume that the 
value in a field is 00345 and you replace the 3 with a 2. If you pressed the Field 
Exit key now, the 45 would be blanked out, the data in the field would be 
right-adjusted, and the value would incorrectly be 00002. 

This key creates a negative numeric field by placing a negative sign at the 
rightmost position in the current numeric field (the key is only valid for numeric 
fields); this key then works like the Field Exit key and advances you to the next 
field. 

This key creates a positive numeric field by placing a blank in the rightmost 
position of the current numeric field; it then works like the Field Exit key and 
advances you to the next field. 

Attention Opera tors 7-15 



Roll Up 

Roll Down 
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Row this key works depends on whether you are setting up or running a program: 

When you are setting up a program: 

The Roll Up key causes the next set of DFU attributes or specifications to be 
displayed. 

When you are running a program: 

• In update or inquiry mode for a sequential or direct file, the Roll Up key 
displays the next nonblank record in the file. 

• In update or inquiry mode for an indexed file, the Roll Up key displays the 
next record in key sequence in the file. 

• If you are using a delete-capable file, the Roll Up key displays the next 
non-deleted record. 

Note: If you know only the first few digits of a record number or record key, 
enter these digits and DFU will roll to the first record number or record key that 
begins with these digits. 

The Roll Down key operates just the opposite of the Roll Up key. How this key 
works depends on whether you are setting up or running a program: 

When you are setting up a program: 

The Roll Down key causes the preceding set of DFU attributes or specifications 
to be displayed. 

When you are running a program 

• In update or inquiry mode for a sequential or direct file, the Roll Down key 
gets the nonblank record previous to the record currently being displayed. If 
you are using a delete-capable file, DFU displays the previous non-deleted 
record. 

• In update or inquiry mode for an indexed file, the Roll Down key displays the 
record with the record key previous to the record currently being displayed. 

Note: If you know only the first few digits of a record number or record key, 
enter these digits and DFU will roll to the previous record number or record key 
that begins with these digits. 



Using the Roll Keys 

Help 

El 

When using the roll keys, you might think of the records in the file as being on 
the outside surface of a drum or cylinder. As the drum is rolled forward or back 
you can view a specific part of the file. 

I 
I 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I I 

I I 
I I ,, I / 

I I 
I I 
;~~~~~~~~~~~~~~~~~·' 

~! // 

/ 

When you press the Help key, the display you were using is replaced by 
information about that display. The help information explains the prompts on 
the display you were using and includes a list of command keys that can be used 
from that display. 

If there is a + in the lower right corner, press the Roll Up key to display more 
help information on a following display. 

Press the Enter key to leave the help information and return to the display you 
were using. 

Press one of the available command keys and DFU will process that key and any 
data you had typed on the original display. 
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Command Keys 

Command keys are identified on the System/36 Command Keyboard Template. 
These keys are used with the Cmd function key and allow functions defined by 
DFU. 

GX2 1 ·7929-0 

Clear +-

I 
I 
I I I I I I I I I I I I I 

I @ Ifs% ~ & * ( ) _ + 

1 2 3 4 5 6 7 8 9 0 - = 

Auto Dup ( Cmd 1) 
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When you are setting up your program, you can specify fields as automatic 
duplication fields. Then when you run the program, data from the corresponding 
positions of the previously processed record will be inserted into the current 
record field if you have turned automatic duplication on using the Cmd l key. 

For example, if you are entering records for a transaction file , you could 
automatically duplicate the date field when entering the day's receipts. However, 
make sure that the data type in the previous record is the same type as the data of 
the automatic duplication field (packed/unpacked or alphabetic/numeric). Using 
a different type of data may cause an error. 

Duplication occurs whenever the automatic duplication indicator is on and you 
have processed at least one record. You cannot enter data into an automatic 
duplication field unless the automatic duplication indicator is off. The status of 
this indicator is reversed each time the Auto Dup command key is pressed. 



At least one of the fields of the record key for an indexed file must not be an 
automatic duplication field. (See Key Field Specification in Chapter 4, 5, or 6 for 
more details on the use of key fields for particular details.) 

It is best not to designate the last field on a display as an automatic duplication 
field. DFU specifies the last field on the display as an automatic record advance 
field. That is, when you press the Field Exit key on the last field, you 
automatically advance to the next record. If you specify this last field as an 
automatic duplication field, you must press the Enter key or the Field Exit key to 
complete the display and advance to the next record. Try specifying all your 
automatic duplication fields first when you set up the program. 

Note: If you define all the fields in the record (except the key field) as automatic 
duplication fields, DFU will initialize the entire file when you tum on the 
automatic duplication indicator. 

Display Accum (Cmd 2) 

When entering or updating records, the Display Accumulator command key 
displays the current values of the batch accumulators and resets the batch 
accumulators to zero after adding the values to the total accumulators. These 
values will be printed if a printer has been used with the job. See Batch and Total 
Accumulators in Chapter 4 for more details. 

Select Rec Type (Cmd 3) 

Delete (Cmd 4) 

When entering, updating, or inquiring into a file, the Select Record Type 
command key moves the cursor to the record type field (record-identifying 
indicator) so you can request a new record type. 

If you are in entry mode and the program has sequenced record types, this key 
automatically displays the next record type in the sequence. 

However, you can move the cursor to the record type field and type in a different 
record type without pressing the Select Record Type command key. 

When you are entering or updating a file, the Delete command key marks the 
current record for removal. On the General Information display, you can 
designate a certain delete character and its position. Make sure that the position 
of the character you use is not part of the record key field. 

Note: Records marked for deletion are not actually removed from the file until 
you run the SAVE or COPYDATA procedure against the file. See the System 
Reference manual for more details about this procedure. 
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Rec Bksp (Cmd 5) 

Print Rec (Cmd 6) 

End Of Job (Cmd 7) 

When you are entering, updating, or inquiring into a file, the Record Backspace 
command key does one of the following: 

• If the current record requires more than one display and the first display is 
not currently being shown, this key displays the first display for the record. 

• If the first display for a record is being shown and you press this key, any 
data typed on this display is ignored and one of the following occurs: 

If you are in update mode, the record is ignored and a new record key is 
prompted for. 
If you are in entry or insert mode, the previously processed record is 
displayed and you are placed in update mode so you can change the 
record. When the record is completed and you press the Enter key, you 
return to the previous mode. 
If the first display of the previous record is already being shown, the 
Record Backspace command key is ignored. 
If you are in inquiry mode, processing is reset to the start of the current 
record. 

When you are setting up any program, the Print Record command key indicates 
that the DFU attributes and specifications are to be printed. 

When you are running an inquiry job, the currently displayed record is to be 
printed. 

When you are setting up a program, the End-of-Job command key tells DFU that 
you have completed setup. DFU can now check the program for errors before 
creating the program. 

When you are running a program to enter, update, or inquire into a file, the 
End-of-Job key ends the program and displays the end of job display. 

Display Attr/Spec (Cmd 8) 

7-20 . 

Whenever you press the Cmd 8 key during program setup, you will alternately 
display either the DFU attributes or the specifications for your program. If either 
the attributes or the specifications will not fit on the display space provided, use 
the roll keys to roll through them. After you press a roll key or the Cmd 8 key, 
DFU moves the cursor to the next line of the display on which data can be 
entered. 



Insert (Cmd 9) 

Entry (Cmd 10) 

Update (Cmd 11) 

When you are entering or updating data, the Insert command key changes the 
mode to insert and allows a new record to be inserted into the file. 

Note: If DFU is supplying record keys during the program, you must supply a 
record key for any new records you insert. The record key must be less than the 
next DFU-supplied record key. 

If you are using a direct file, the record number you supply must be a blank 
record. 

You cannot insert data into a sequential file. 

For more information about DFU-supplied record keys and numbers, refer to 
Chapter 4. 

When you are entering or inserting data, the Entry command key changes the 
mode to entry and allows records to be added to the file. 

For indexed files, the record key entered must not already exist in the file. For 
direct files, the record to be added must currently be blank. 

If DFU is supplying record keys or record numbers, pressing this key causes the 
next sequential record key or record number in the file to be supplied. 

When you are entering or inserting data, the Update command key changes the 
mode to update and allows records in the existing file to be changed. 

For indexed files, the record key entered must exist in the file. For sequential or 
direct files, the record to be changed must not currently be blank. 

Rec Adv (Cmd 12) or Accept With Error (Cmd 12) 

When you are setting up or running a program to enter, update, or inquire into a 
file, the Rec Adv command key indicates that the current record or display is 
complete. 

During program setup, when the DFU specifications are in error and are 
displayed for you to correct, the Cmd 12 key allows you to save the program 
specifications even though the specifications might contain errors. When you are 
running a program, to enter or update records in a file, the Accept with Error 
command key can also be used to indicate that the data is to be saved as is. 
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Cancel (Cmd 19) 

The Cancel command key cancels the job. Any responses you have entered up to 
this point in the program setup are lost. DFU then returns you to the DFU 
Menu. 

Printing Selected Records 

Printer Line Width 
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When setting up a program, you can select one of the following print options on 
the General Information display for DFU when running the program: 

• Print no records 

• Print only new records 

• Print only updated/deleted records 

• Print both new and updated/deleted records. 

All printing goes to the printer assigned to your display station. Data is printed 
without leading zeros for numeric data that is entered or updated during the 
program. 

If updated records are printed, the first line shows the record before any changes 
were made. Following lines contain only the changed fields. If a field has been 
changed to all blanks, asterisks (*)are printed in the updated area to indicate that 
the field was changed. 

If you've pressed the Delete command key (Cmd 4) and records marked for 
deletion are printed, the record to be deleted is followed by a line with the words 
record deleted. However, records marked for deletion are not actually removed 
until the SA VE procedure is run against the file. 

Note: When the data to be printed contains characters that cannot be printed, 
blanks are inserted if you specified this on the General Information display. 
Otherwise DFU will stop printing when it encounters these characters. 

DFU lets you specify a printer line width from 60 positions to 198 positions. To 
specify a printer line width, you must have a printer capable of printing more 
than 132 print positions per line. If your DFU program will print more than 132 
positions per line, change the printer density to 15 characters per inch. Use the 
LINES procedure, or use the FORMS or PRINTER OCL statements to change 
the print density. 



Limitations on Printing Records 

When running a program to enter, update, or inquire into a file, DFU will 
process up to 60 fields per record type (including the record key or record 
number). However, if printing is requested while the program is running, only the 
data that will fit on 16 edited print lines will be printed; all 60 fields may still be 
processed and displayed at the display station. 

The same 60-field restriction applies when you are printing a file; but DFU will 
let you define only those jobs whose edited output will fit on 16 lines. 

The amount of data that can be printed on 16 lines is reduced by field editing. 
Things that will subtract from the available data space are: 

• The edited field or its column heading (whichever is longer) 

• Column spaces between fields 

• Spaces lost at the end of print lines (because DFU will not separate data and 
continue an item on the next line) 

• Space left by DFU for a possible negative sign in numeric fields 

• Decimal points (if any). 

Ideographic Considerations For Operators 

If you have ideographic characters in the displays or data files of your DFU 
program, you must consider the special requirements for the usage of these 
characters. Ideographic character usage has hardware and software requirements, 
as well as operating and programming considerations. 

Hardware Requirements 

Ideographic hardware consists of a keyboard, display station, and printer. 

Entering ideographic characters from an ideographic keyboard is explained in the 
display station operators manual. 

Displaying ideographic characters requires an ideographic-capable display station. 

Printing ideographic characters requires an ideographic-capable printer. Other 
printers will treat ideographic characters as unprintable. 
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Software Requirements 

When operating a DFU programthat uses ideographic characters, you must: 

• Have the ideographic feature SSP on your system 

• Sign on at an ideographic-capable display station 

• Have ideographic sort in your library or #LIBRARY if your program sorts 

• Make sure any printed output is sent to an ideographic-capable printer 

• Make sure that each ideographic character string starts with an SO and ends 
with an SI. 

In ideographic mode, DFU prompts, DFU informational messages, and output 
page headings will be ideographic. 

Operating Considerations 

After you sign on to an ideographic-capable display station, when an ideographic 
character is on the display, press the DSPLY OE/OF key. You will see a 
hexadecimal character at either end of the ideographic character string. The 
hexadecimal character OE is the shift out character (SO). The hexadecimal 
character OF is the shift in character (SI). Each string of ideographic characters 
must start with a SO character of one position, followed by ideographic 
characters of two positions each, followed by a SI character of one position. 

You cannot enter the wrong type of data in a field, but you can enter ideographic 
characters so that the SO or SI are lost. Displaying the SO and SI characters may 
help you prevent this error from occurring. 

When you are in SETUP mode for DFU ENTER, DFU UPDATE, DFU 
INQUIRY, or DFU LIST on a Kanji keyboard, you can no longer enter Kanji 
data as soon as you hit ROLL-UP or ROLL-DOWN (you will get a keyboard 
error). You must press ERASE EOF to continue. 

The function keys and the command keys on the ideographic keyboard work the 
same as the function keys and the command keys on the alphameric keyboard. 

Programming Considerations 
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See "Ideographic Considerations For Programmers" in Chapter 8 for 
progralll.ID.lng considerations using ideographic characters in DFU programs. 



Chapter 8. Attention Programmers 

This chapter includes more detail on programming considerations. It will discuss 
such things as: 

• Procedure commands 

• Setup sheets 

• Programming considerations such as: 

Job queue 
Sorting 
Displaying data 
Printing records 
Filling data fields 
Record sequencing 
Automatic record codes. 

• File processing 

• Naming members 

• Storage requirements 

• Self-checking . 
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DFU Procedure Commands 

ENTER 

8-2 

This section discusses each of the DFU procedure commands: ENTER, 
UPDATE, INQUIRY, LIST. 

Although you are not prompted for the necessary parameters, you can call DFU 
by entering one of the four DFU commands. Refer to the following sample 
procedure command as you review the command parameters. 

The ENTER command is used as the sample here: 

file name,DFU program name, ~ile source member nam~, 

source member name], , 

[ library n~me J 1 rdisplay source member njilmel 1 rname of file on disk] 
current library L :J L.: 

Default values are underlined. 

More information on procedure commands can be found in the the System 
Reference manual. The four procedure commands (ENTER, UPDATE, 
INQUIRY, and LIST) and their parameters are included in the following chart. 
Default values for each command are underlined. 



Parameter Parameter 
Command 1 2 

ENTER File name DFU 
program 
name 

UPDATE File name DFU 
program 
name 

INQUIRY File name DFU 
program 
name 

LIST File name DFU 
program 
name 

1 Optional parameters. 
Defaults are underlined. 

Parameter Parameter Parameter Parameter Parameter Parameter Parameter Parameter 
31 4 51 6' 7' 8 9' 10' 

File source Number of Fill DFU DFU Library Display 
member records character source source !l2!llit source 
name Q/Z/B processing member member 

name name 

File source Number of Fill DFU DFU Library Display 
member records to character source source !l2!llit source 
name extend Q/Z/B processing member member 

Q name name 

File source Fill DFU DFU Library Display 
member character source source ~ source 
name Q/Z/B processing member member 

name name 

File source SORT/ Fill DFU DFU Master file Library 
member NOSORT character source source name ~ 
name Q/Z/B processing member 

name 

Notes: 

I. The master file name parameter is not used for the ENTER, UPDATE, or 
INQUIRY command, but a comma must be inserted for it as the eighth 
parameter if you are entering parameters 9 or 10. 

Parameter 
11' 

Name 
of File 
on Disk 

Name 
of File 
on Disk 

Name 
of File 
on Disk 

Name 
of File 
on Disk 

2. A library name may be entered for the ENTER, UPDATE, INQUIRY or LIST 
commands, if the program, file definition, and DFU specifications are in that 
library or to be placed in that library. The current library is used if this 
parameter is omitted. 

3. The number of records (parameter 4) specifies the number of records to extend 
the file when it is full when you are using the UPDATE procedure command. 

4. The number of records (parameter 4) is not used for the INQUIRY command, 
but a comma must be entered for that parameter if you are entering parameters 
5 through JO. 

5. The fill character (except LIST) parameter (parameter 5) will accept only a 
D, B, Z, or blank if you enter the DFU command with the parameters. If you 
want numeric fields to be filled with zeros rather than blanks when no values are 
entered, enter a Z for that parameter. 

6. The name of file on disk (parameter 11), also referred to as the file label, must 
be specified if it is different from the file name (parameter I). 

For example, to update a file named CUSTMST, using program DE960D, add 
100 records to the file, have numeric fields filled with zeros rather than blanks, 
and the necessary members are in the library called DFULIB, you would enter: 

UPDATE CUSTMST,DE960D,,100,Z,,,,DFULIB 

Attention Programmers 8-3 



DFU Procedure Command Parameters 

File Name 

Program Name 

The following parameters make up the DFU commands. For any DFU 
command, DFU prompts you for all the parameters (except parameters 5 and 6: 
fill character and source processing) if you do not enter the file name and 
program name. 

This is the name of the file to be processed. 

Note: A program for the enter, update, and inquiry functions consists of a 
subroutine member and a load member. For the list function, it is only the 
subroutine member. 

This is the name of the program you are using or setting up. If the program does 
not exist in the library, DFU starts the setup and creates it. If the program does 
exist, DFU runs it. 

If running an enter, update, or inquiry job, you must ensure that both the 
subroutine and the load members with the same name as the DFU program exist. 
If either of the members are missing, DFU issues an error message and the job is 
terminated. 

If a user library is specified on the command, the program must be in that library. 
If a user library is not specified, the program must be in the current library. 

DFU prompts you for all parameters if you omit this parameter on the command. 
If you do not enter a program name, DFU generates a temporary name by 
combining: #DF + display station ID + 1 (if the display station is not in system 
inquiry mode), or 2 (if the display station is in system inquiry mode). DFU 
removes the temporary program from the library at the end of the job. 

DFU also creates a source member describing the displays associated with each 
DFU program for enter, update, or inquiry. If a name is specified in parameter 
10 (name of display source member), DFU creates and saves the source 
specifications under that name. If the display source name is not specified in the 
command, DFU generates a name for the source member, and then removes the 
member after the corresponding load member has been created. 

DFU generates a name for this member by combining: #DF + display station 
ID + 1 (if the display station is not in system inquiry mode) or 2 (if the display 
station is in system inquiry mode). 

File definition source member name 
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This is the name of the source member containing RPG specifications (F- and 
I-specifications) that describe the file to be processed. This member can contain 
one or more sets of file description and input specifications, or an entire RPG 
program. The file description and input specifications that correspond to the file 
are taken as the data description. 



Number of Records 

SORT /NOSORT 

Fill Character 

This parameter is prompted for if it is needed but was not specified on the 
command or on the DFU procedure display. This parameter is required if the 
specified program does not exist. 

This member must be in the library being used. If a user library is not specified, 
this member must be in the current library. 

This specifies the maximum number of records you want to enter in the file. If it 
is missing on the ENTER command or on the DFU procedure display, this 
parameter will be prompted for. When you are creating a file, DFU allows a 
maximum of eight million records within that file. 

When used with the UPDATE command, this parameter specifies the number of 
records to extend a file when it is full. Values of zero or blank indicate that no 
file extension is required. For more information on data management, see the 
Concepts and Programmer's Guide. 

This parameter (used only with the LIST command) indicates whether the file is 
to be sorted before it is printed. The default is NOSORT. 

This parameter indicates filling numeric fields with zeros if no values are entered. 

A character B or D for this parameter indicates that you want numeric fields to 
be filled with blanks (X'40') if no values are entered. 

A character Z for this parameter indicates that you want numeric fields to be 
filled with zeros (X'FO') if no values are entered. 

Note: DFU never prompts you for this parameter. 

If you want the zero fill option, you must specify character Z for this parameter 
in the ENTER, UPDATE, or INQUIRY procedure commands at the time the 
program is created. The program will then always run with the zero fill option. 
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DFU Source Processing 

8-6 

This two-character parameter is used if the DFU program does not exist. It 
indicates whether the DFU specifications for this program are already stored in 
the library, and whether they are to be stored in the library when program setup 
is complete. This source member of DFU specifications is stored or looked for in 
the current library, unless a user library name (parameter 9) is specified. 

Note: This parameter is not prompted for on the DFU procedure display. You 
can tell DFU to save the source member at the end of program setup. 

First Character (Input Indication) 

N DFU specifications do not exist for this program. The operator is 
prompted to create DFU specifications. · 

Y DFU specifications exist in the library for this program. The 
operator is not prompted, but can update the stored specifications 
to describe a new program. The DFU source member name must be 
specified. 

Second Character (Output Specification) 

N The DFU specifications for this job are not to be stored as a 
source member when program setup is complete. 

Y The DFU specifications for this program are to be saved as a 
source member when program setup is complete. A DFU source 
member name must be specified if you want the member saved. 

GO can also be entered. The following describes the combinations of the Y and 
N subparameters as well as the GO parameter: 

NN Stored DFU specifications are not used for this program setup. 
The operator is prompted to create the specifications but they 
are not saved in the library. 

YN Stored DFU specifications are used for this program setup. The 
operator is not prompted, but can update the specifications 
before the program is created. If the operator changes the 
specifications at the display station, only this run of the 
program is affected; the changes are not stored in the library. 

YY Stored DFU specifications are used for this program setup. The 
operator is not prompted, but can update the specifications 
before the program is created. The specifications in the 
library are replaced by the updated specifications. 

NY Stored DFU specifications are not used for this program setup. 
The operator is prompted to create the specifications; once 
created, they are stored in the library. 

GO Stored DFU specifications are used for this programsetup. The 
operator is not prompted and cannot update the specifications 



before the program is created unless errors are found. If 
errors are found in the specifications, the operator must 
correct the specification before the program is created. 
However, the stored DFU specifications are not changed. 

DFU Source Member Name 

Master File Name 

Library Name 

This is the name of the source member that contains, or will contain, saved DFU 
specifications. This parameter is required if the stored DFU specification source 
member is to be used for this program setup. 

If a source name is given, DFU will look for the source member in the user 
library. If a user library is not specified, the current library is searched. If the 
member is not found, DFU will go through program setup. 

If the DFU specifications are to be saved, DFU stores the source member in the 
user library, or in the current library if a user library is not specified. 

This parameter is used only with the LIST command. It is the name of the 
indexed file containing the master file information for the file to be listed. If 
omitted on the command, or in response to the LIST procedure display, this 
parameter is not prompted for; DFU assumes there is no master file to process. 

This is the name of the library you want to use. All library members associated 
with the DFU job are looked for, or stored, in this library. If this parameter is 
not specified, DFU uses the current library. 

Display Source Member Name 

This is the name of the member in which DFU is to store the display format 
source specifications when setting up an enter, update, or inquiry job. If omitted 
on the initial command or procedure display, DFU generates a default name for 
the member, and removes the source member from the library after the 
specifications have been converted to the display load member. 

If this parameter is specified, you can change the generated display source 
specifications at another time, compile them to replace an existing display load 
member, and then run the same DFU job with the data displayed in the changed 
format. Refer to "Changing Stored Display Source" in Chapter 10 for more 
information. 

Attention Programmers 8-7 



Name of File on Disk 
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This is the name of the file on disk if it is different from the name of the file to be 
processed. Name of file on disk is also referred to as file label. 

File label is an optional parameter, but it must be specified if the name of the file 
on disk is different from the file name specified in parameter 1. If file label is not 
provided, the name of the file on disk will be the same as the name of the file to 
be processed. 



A DFU Setup Sheet 

You may want to design a DFU setup sheet to simplify instructions necessary for 
someone else to set up a program for you. An example of a setup sheet follows 
showing entries you might supply. 

S/36 DFU ENTER/UPDATE SETUP SHEET 
(INDEXED) 

PROGRAMMER~~B~S~m~·~,fh...._ _____ _ PAGE_l_oF_l__ 
ENTER:DFU 
DFU MENU OPTION: 1 OR{2) 
SETUP/RUN OPTION:Q). 2, 3, 4 
ENTER: CUl!>TMST , DElllP • 20 • DFUL\S • FILESRt . OE10eos . ----

FILENAME DFU PROGRAM NO. OF RECORDS USER LIB FILE DEFINITION SOURCE MEMBER DISPLAY SOURCE 

• ENTER/UPDATE GENERAL INFORMATION 

DATA DISPLAY A= SINGLE COLUMN,@= MULTIPLE COLUMN, C •MAXIMUM DATA 

JOB TITLE _ E,N_T_E.li t\&~T..OM~J:\_~_t()_f\!)~ _ _ _ _ _ _ _ DELETE CODE, POSITION~·-' 
PRINT NEW RECORDS? @ ~ 

PRINTER COLUMN SPACING_5_ 1 
(0·9) -

PRINT UPDATED/DELETED RECORDS? Ci) N 

PRINTER LINE WIDTH (60-198) ___ !B 
HALT ON UNPRINTABLE CHARACTERS? Y @ DFU TO GENERATE KEYS? G> N 

• KEY FIELD SPECIFICATION (FOR SINGLE KEYFIELD PRESS m1.~. OTHERWISE KEY UP TO 5 KEYFIELDS) 

DATA FIELD ------ EJ HEADING 

EJ 
@ 

• RECORD KEY DESCRIPTION 

KEY HEADING - B~Q@_~'i ~_;_ - - - - - - *KEY 

NUMERIC RECORD KEY? Y N 

• RECORD TYPE SELECTION 

~.!. RECORD TYPE 
PROCESS THIS RECORD TYPE? ~ N 

ALLOW LOWERCASE DATA? G) N 

• DATA FIELD SELECTION 

DATA FIELD l-~I 
..c..us~-- ~ 
_ CJ).~A.l_ -
_ c_u_w._ -
_SJAT_f. __ 
_ZJPJ:.D __ 

NOTES: 

HEADING 

_CU,St_O_M~I! ~~- - - - - -
-~OJ)(!E~S. _________ _ 
_4TY ____________ _ 

_$JAT~-----------­
-~~~o~~----------

EJ 

FUNCTIONS 

FUNCTIONS 

A =ACCUMULATE 
B ·=MOD 10 CHECI( 
C =MOD 11 CHECK 
D =AUTO DUPLICATION K ..... . 
~ ..... . 

A =ACCUMULATE 
B •MOD 10 CHECK 
C •MOD 11 CHECK 
D =AUTO DUPLICATION 

r=l ..... . 7 ..... . 
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Programmer Considerations 

These are some considerations you may want to review when using DFU more 
extensively. 

Job Queue and Evoked Programs 

Sorting before Printing 

8-10 

Enter, update, and inquiry programs cannot be sent to the job queue, because 
they require operator action. List programs not requiring operator action, other 
than responding to prompts for LIST procedure parameters, can be submitted to 
the job queue (refer to the System Reference manual). List programs sent to the 
job queue must exist in the library. If a list program is submitted to the job 
queue, all required parameters must be supplied or an error message will be 
displayed. 

Note: In DFU, the terms Job Queue and Evoked Jobs are synonymous. 

When you sort your records before printing a file, DFU creates a source member 
of sort sequence specifications to describe the sort. DFU then generates a name 
for this source member as follows: 

Character 

1 through 3 
4 and 5 
6 

7 and 8 

Value 

#DF 
Display station ID from which the program was startec 
1-if display is not currently in system inquiry mode 
2-if display is currently in system inquiry mode 
3-if program is run from the job queue 
4-if program has been evoked 
Not used (blank) 

If a list program with sort is called from a display station before completion of 
another called list program with sort from the same display station, DFU creates 
duplicate sort sequence source member names. In this case, the second program 
that attempted to create the sort source member is halted with message SYS-2510, 
indicating that an attempt was made to create a member that already exists. 
When this occurs, wait for the first evoked list program to finish; then respond to 
the halt message with a 0 option to allow the second program to proceed. 

If message SYS-2510 is issued by a called list program that is the only called list 
program being processed, this means that a source member already exists with the 
same name that the list program creates. In this case, select one of the following: 

• Option 0: Replace the existing member and create new specifications. 

• Option 2: Sort the file using the existing source member as sort 
specifications. 

• Option 3: Cancel the list program. 



Displaying Data 

Printing Records 

DFU does not perform data validity checking at execution time. When 
auto-duplicating data in entry or insert mode, or displaying data in update or 
inquiry mode, display station errors can occur when DFU displays data with a 
hexadecimal value of less than hexadecimal 40. This could occur if packed data 
were processed as an alphameric field, (this may be avoided by defining different 
types of data as separate fields). If a display error occurs while running in update 
mode, DFU scans for data that has a hexadecimal value of less than X'40'. Any 
such data (except X'OO', X'OE', and X'OF') is replaced with an X'FF'value and is 
displayed with DFU error message 0017. The results in these situations must be 
corrected by the user. 

When processing a direct or sequential file, DFU treats the record number field as 
numeric when displayed, even if it is defined as an alphameric field in the record. 

All printing is controlled by the printer data management. All your printouts are 
printed on the printer currently assigned to your display station. If a list program 
is sent to the program queue, printing is directed to the system printer. The file 
name for the printer used by DFU is #DFPRINT. When entering, updating, 
inquiring, or printing data that is defined as numeric, DFU edits the data as you 
specified before printing it. For example, DFU removes leading zeros and inserts 
any decimal points specified. 

If the printer is set to print less than six lines per page, the title line is not printed. 
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Filling Data Fields That Have No Data Entered 
(INITIALIZATION) 

There may be times when you are entering a new record that contains several 
fields that will not all fit on a single display. If you need to enter data into only 
some of the fields and do not need to continue through all the displays for the 
record, you can complete a record without viewing all the displays for that record. 

You can skip the remaining displays and advance to the next record by pressing 
the Record Advance command key (Cmd 12). When you are finished entering 
data into the display you are using, all remaining fields on the remaining displays 
will then be filled with the following data: 

• Alphameric fields will be filled with blanks. 

• Unpacked numeric fields will be filled with blanks or zeros depending on how 
the fifth parameter (fill character) was specified when the program was setup. 

• Packed numeric fields will be filled with a packed value of zero (hexadecimal 
OF in the last byte, and hexadecimal 00 in all remaining bytes). 

• If the automatic duplication indicator is on, all automatic duplication fields 
will be duplicated. 

Automatic Zeroing of Packed Fields Not Specified for Processing 

When you create a new record in a file, DFU automatically puts zeros in the first 
100 packed fields not specified for processing at program setup. After the 
operator has completed typing the record, the packed field is changed if it is not 
moved to the record key of an indexed record and if the last character in the field 
is blank. The last character of the field cannot be blank if the beginning of a field 
specified for processing overlaps the end of the packed field not specified for 
processing. The packed fields are changed to zeros in the order they are specified 
in the file definition used for the program. If a record type contains more than 
100 packed fields that were not specified as fields to be processed, the excess 
packed fields remain as blanks in the record. 

Record Sequencing 
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When you have more than one record type and you want each type to appear in a 
particular order, you can assign each record type a sequence number. You can 
specify (entry mode only) record sequencing in the file definition when a sequence 
number (in columns 15 and 16 of the RPG I-specifications) is assigned to some or 
all of the record types specified. 

You can also assign a frequency to sequence records (in column 17 of the 
I-specification) of: 

• 1, which means that the record occurs once in each sequence of records, or 



TNL SN09-1547 (26 April 1985) to SC21-7900-2 

• N, which means that this record occurs more than once in each sequence. 

Record Record 
Sequence Frequency Type 

FCUBTOl:;:Dsd ~'.i I !'.'i() DH>K 
ICLJS'T'.Ol'W~:i<ll :I. O:l ;~> CC 3 CU 
I :I. :I. DEL.ET 
I 2 3 F~CDDE 

I 4 900FWNO 
I :I.() 1 '70CLJSNO 
I :U3 230PONE<F~ 

I 021 02 2 CC 3 CS 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

03N o:.:~ 3 CT 

:I. :I. DEL.ET 
~.! ~~ F~CODE 

4 :I. :I. OCUBNO 
:I.:.!. :I. '700F<DNO 
:l B ;H ~:>HPNM 

f.>O 79 m·IIP:I. 
ElO <;<;> m·IIP::.! 

l :I. DEL.ET 
2 ;:> F~CODE 

4 J.10Cl.JBND 
J.2 1 '70Dl'WNO 
:l.B 2000LNUM 

When you use record sequencing, the first record type in the sequence 
automatically appears first. If you press the Select Record Type command key 
(Cmd 3), the next type in the sequence appears. If you press the Cmd 3 key when 
the last record type in the sequence is displayed, the first record type reappears. 

If you assign any sequenced record type a frequency of 1, the next record type in 
the sequence is automatically selected (without pressing the Cmd 3 key) after the 
record has been completed. If you assign any record type a frequency of N, that 
record type reappears after each record is completed until the Cmd 3 key is 
pressed. 

To select an unsequenced record type (when some are sequenced) or to select a 
sequenced record type out of order, you must move the c'ursor to the record type 
field and enter the record type you want. 
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Automatic Record Type Sequencing 

If automatic sequencing of record types is defined in the file definition for a 
program, DFU selects record types beginning with the first record of the first or 
only type in the sequence. 

When you press the Select Record Type command key (Cmd 3) or finish typing a 
record defined as occurring once in each sequence, DFU automatically displays 
the next record type in the sequence. If there are no more record types in the 
sequence, the first record type is again displayed. If two or more record types in 
the sequence are in an OR relationship, the system displays the next record type 
that is not included in that OR relationship. 

To select a nonsequenced record type, or to select a sequenced record type out of 
sequence, you must move the cursor to the record type field and enter the desired 
record type code. If you request a nonsequenced record type, you can enter that 
record, but upon completion of the record entry, the record type is reset to the 
last sequenced record type displayed. 

Automatic Record Codes 

At program setup, you can specify the record types to be processed. Each record 
type is referred to by a record identifying indicator from 01 to 99, as specified in 
the RPG I-specifications for the program. Each of these record-identifying 
indicators has one or more record codes. Record codes are actual data in the 
record that identify it for future processing. 

During program setup of an enter/update job, you do not need to define this 
record code as one to enter data in. Upon completion of a record, DFU will 
examine the record to determine if any data has been entered in the record code 
position. If not, DFU will put the record codes in the record as follows before 
writing the record in the data file. 

For record codes identified by a certain character or its zone or digit portion of 
that character, DFU will move the character or its specified portion into the 
record. For record codes identified by the absence of a certain character or its 
zone or digit portion, DFU will first use the character blank (hexadecimal 40) or 
the zone or digit portion of the blank for the code. If this does not satisfy the 
'NOT' condition, DFU will use the character 1 (hexadecimal Fl), or the zone or 
digit portion of the character I for the code. DFU will not put a record code into 
a character that is in the record key of an indexed record. However, processing 
continues as if the code were there. 

Note: DFV may try to put a record code in a position that is within the key 
field. This will cause an error. 
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File Processing 

This section describes how DFU processes different disk file types. For a 
complete description of disk file processing see the System Reference manual. 

Processing Indexed Files 

When entering, updating, or inquiring into an indexed file, you request records by 
a unique record key associated with each record. To add a record to the file, the 
record key cannot exist; to change a record in the file, the record key must 
already exist in the file. 

Processing Direct or Sequential Files 

When entering, updating, or inquiring into a direct file, you request records by 
their record number. This is the position of the record in the file. The largest 
record number that DFU can use is 99,999,999. When a direct file is created, all 
the records in the file are set to blanks. To add a record to the file, the record 
corresponding to the record number to be added must be blank; to change a 
record in the file, the record corresponding to the record number to be changed 
must not be blank. 

When entering, updating, or inquiring into a sequential file, you use the roll keys 
to roll through the file until you reach the record you want to update or view, or 
until you reach the end of your records where space is available to enter 
additional records. 

When printing a direct or sequential file, DFU reads the records consecutively 
until a record is found matching one of the record types defined in the DFU 
program.· In a direct file, blank records are processed as if they were to be 
printed. 

Processing Delete-Capable Files 
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A delete-capable file is a file from which records can be logically removed without 
compressing the file. 

You cannot create delete-capable files with DFU, and DFU cannot be used to 
delete records in the manner described for the system delete function in the 
System Reference manual. You can, however, update, list, and inquire into 
delete-capable files in a manner similar to that used for files that are not 
delete-capable. For indexed files, you cannot use a record that has previously 
been deleted. For sequential and direct files, records are processed as follows: 

• You can put new records in the file only if the existing record is blank or if 
the record is a system-deleted record. 

• You can use records for update or display only if the record is not blank and 
is not a system-deleted record. 



Multiple Indexed Files 

Multiple indexes for a file allow you to access data in a file by using different 
record keys for the same file. For example, you may have records with employee 
number, position number, and department number. Using alternative indexes, 
you can define three different keys: employee number, position number, and 
department number. Now you can look at your file in a different order 
depending on which key you use. 

The first key defined is the primary key. Primary keys cannot be changed while 
updating, although alternative indexes can be changed. 

If the file is created by DFU, duplicate keys are not allowed for primary keys. If 
the file is created using the BLDFILE procedure, DUPKEY can be specified to 
allow duplicate keys. See the S/36 System Reference Manual, SC21-9020, for an 
explanation of the BLDFILE procedure. 

Duplicate values are allowed for alternative indexes and for limited 
non-contiguous keys. 

Note: When you are setting up a DFU program that uses a file with alternative 
indexes, be sure the delete code you specify is not within the primary key area. 
Also do not select the primary key as a data field. 

All alternative indexes share the same data in the file. Each time a record is 
removed or added, all alternative indexes must be updated. Also, each time a 
record is updated and a key field is changed, the appropriate indexes must be 
changed. 

Because of this, alternative indexes can affect the performance of your system. 
The more indexes that have to be updated after each change, the longer it takes to 
write a record. For more information on alternative indexes, see the manual 
Concepts and Programmer's Guide. 

An alternative index can be built over any existing sequential or indexed file. 
However, a direct file must be delete capable to have an alternative index. Any 
direct file created by the DFU ENTER procedure is non-delete capable. To 
create a delete capable direct file, you must use the BLDFILE procedure. See the 
S/36 System Reference Manual, SC21-9020, for an explanation. 

To build an alternative index on a sequential, indexed, or delete capable direct 
file, you must use the BLDINDEX procedure. See the S/36 System Reference 
Manual, SC21-9020, for an explanation. 

Note: When processing a direct file via an alternative index, you cannot add or 
insert new records to the file. You can only update existing records. 
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Non-Contiguous Keyed Files 

Remote Files 

Member Names 
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DFU allows you to create alternative indexes with limited non-contiguous keys. 
A limited non-contiguous key is made up of 2 or 3 non-consecutive record fields. 
Each of these non-contiguous keys may be made up of sub-fields, called split 
keys. The total number of fields contained in a limited non-contiguous key 
cannot exceed 10. 

To build a non-contiguous key, you must use parameters on the BLDINDEX 
procedure when creating the alternative index. See the S/36 System Reference 
Manual, SC21-9020, for an explanation. 

DDM (Distributed Data Management) is an SSP feature that allows DFU to use 
data files residing on a remote system. If your system has DDM, the remote files 
you specify are located by their entries in the Network Resource Directory 
(NRD). The NRD is created and maintained by the NRDEDIT utility provided 
withDDM. 

Note: DFU cannot create non-contiguous keyed files which reside on a remote 
system. 

For more information, refer to the Distributed Data Management Guide, 
SC21-801 l. 

The names of members in a library that are created by DFU must meet these 
requirements: 

• They cannot be one of the reserved words (ALL, DIR, SYSTEM, NEW). 

• They may have a maximum of eight characters. 

• They must begin with a first character that is part of the extended alphabet 
(A through Z, #, $, @). 

• They must have as the remaining characters anything except blanks, periods, 
single quotes, or commas within the name. 

Other special characters, such as hyphens(-), question marks(?), and slashes 
(/), are allowed by DFU, but should be avoided; they can cause unpredictable 
results when processed within the DFU procedures. 

For DFU programs, DFU source specifications and display format source 
members, names beginning with #DF should also be avoided. DFU generates 
names with these starting characters and overlays existing members with the same 
name. 



DFU Storage Requirements 

DFU requires 18 K bytes of main storage, but will take advantage of any 
additional main storage to improve performance. 

DFU dynamically allocates sufficient disk space when running execution steps. 

Modulus 10 and 11 Self-Check 

Modulus 10 

On the Data Field Specification display, fields of 32 characters or less (including 
record-key fields) can be specified as self-check fields. 

Self-checking numbers offer some amount of protection against clerical errors and 
fraud. Self-checking is particularly useful in applications that use account 
numbers. 

The System/36 offers two methods of self-checking: modulus 10 and modulus 11. 
If a self-checking method is specified for an input field, System/36 determines a 
self-check digit for the field's contents, using the specified self-check method. 
That self-check digit is compared to the rightmost position of the input field. 
(Nulls and blanks are considered to be self-check digits of zero.) If the self-check 
digit matches the rightmost position of the input field, the contents of the input 
field are allowed and the operator can continue. If the numbers do not match, 
the contents of the input field are not allowed and a keyboard error is displayed. 
The operator must then enter an allowed number before continuing. For 
example, the number 123216 is a valid modulus 10 number. The self-check digit 
is 6 and must be in the rightmost position of the input field. The remaining 
digits, 12321, are used to determine whether the self-check is successful. 

The following pages describe the methods for determining the self-check digit for 
the contents of an input field. After reviewing how the self-check digit is 
determined, you might want to write a program that generates input numbers that 
successfully complete a self-check. You can, for example, use the generated 
numbers as a basis for assigning account numbers, item numbers, or security 
codes. 

To determine the modulus 10 self-check digit, do the following: 

l. Disregard the rightmost digit. This digit is not used in the remaining steps, 
but is used in determining whether the self-check is successful. 

2. Multiply the units position (the rightmost digit of what resulted from step 1) 
and every alternate position of that number by 2. 

3. Add the digits in the products to the digits in the numbers that were not 
multiplied in Step 2 (again, excluding the original rightmost digit). 

4. Subtract the sum from the next higher number ending in zero (0). 
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Modulus 11 
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The difference is the self-check digit. Compare this digit with the rightmost digit 
of the input field. If those digits are the same, the self-check is successful. 

For example, suppose you specify modulus 10 self-checking for an input field and 
the operator enters 123216: 

Number to be self-checked 

New rightmost position and 
every alternate position 

Multiply by 2 

Digits not multiplied 

Add 

Next higher number 
ending in 0 

Subtract 

Self-check digit 

2 3 2 1 

3 1 

2 6 2 

2 2 

2+2+6+2+2 = 14 

20 

20. 14 = 6 

6 

The self-check digit matches the rightmost digit of the entered number (in this 
case, 6). The self-check is successful. 

Note: Remember that the self-check digit is always in the rightmost position of 
the input field. 

To determine the modulus 11 self-check digit, exclude the rightmost character and 
perform the following calculation on the remaining digits. 

1. Assign a weighting factor to each digit of the entered number. These factors 
are: 2, 3, 4, 5, 6, 7, 2, 3, 4, 5, 6, 7, 2, 3, and so on, starting with the new 
rightmost position of the number and progressing toward the high-order digit 
(the leftmost digit). For example, the input number 991246351 would be 
assigned the weighting factors as follows: 

Number to be self-checked 

Weighting factor 

99124635 

32765432 

2. Multiply each digit by its weighting factor. 

3. Add the products. 

4. Divide this sum by 11. 

5. Subtract the remainder from 11. 

The difference is the self-check digit. Compare this digit with the rightmost digit 
of the input field. If those digits are the same, the self-check is successful. 



Note: If the remainder from step 4 is 0, the self-check digit is 0. If the remainder 
is 1, the entered number does not have a self-check digit; you must ensure that 
numbers with remainders of 1 in step 4 are not used in the fields you define as 
self-check fields. 

For example, suppose you specify modulus 11 self-checking for an input field and 
the operator enters 123218: 

Number to be self-checked 
Weighting factors 

Multiply 

Add 

Divide 

Subtract 

Self-check digit 

1 2 3 2 1 
65432 

6 10 12 6 2 

6+ 10+ 12+6+2 = 36 

36/11 = 3 plus a remainder of 3 

11-3=8 

8 

The self-check digit matches the rightmost digit of the input number (in this case, 
8). The self-check is successful. 

Note: Remember that the self-check digit is always in the rightmost position of 
the input field. 

Ideographic Considerations For Programmers 

If you have ideographic characters in the displays or data files of your DFU 
program, you must consider the special requirements for the usage of these 
characters. Ideographic usage has hardware and software requirements, as well as 
programming and operating considerations. 

Hardware Requirements 

Ideographic hardware consists of a keyboard, display station, and printer. 

An ideographic keyboard can enter ideographic characters, katakana characters, 
and uppercase alphameric characters. An ideographic keyboard cannot enter 
lowercase alphameric characters. 

Displaying ideographic characters requires an ideographic-capable display station. 
An ideographic-capable display station can display uppercase alphameric 
characters and lowercase alphameric characters as well as ideographic characters 
and katakana characters. 

Printing ideographic characters requires an ideographic-capable printer. Other 
printers will treat ideographic characters as unprintable. 
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Software Requirements 

When programming in DFU with ideographic characters, you must: 

• Have the ideographic feature SSP on your system 

• Sign on at an ideographic-capable, display station 

• Have ideographic sort in your library or #LIBRARY if your program sorts 

• Make sure any printed output is sent to an ideographic-capable printer 

• Make sure that each ideographic character string starts with an SO and ends 
with an SI. 

• Not put alphameric and ideographic characters in the same Key or Data field 
at the same time. 

Programming Considerations 
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Part of the ideographic character feature is the ability to use katakana characters. 
Alphameric characters and katakana characters are one position each, ideographic 
characters are two positions each. 

Each string of ideographic characters begins with a shift out character (SO) of one 
position, followed by ideographic characters of two positions each, followed by a 
shift in character (SI) of one position. This configuration means each 'ideographic 
character string will be an even number of positions and at least 4 positions long. 
The following figure shows a string of three ideographic characters. 

Titles, key field headings, and data field headings can be: 

• alphameric characters only 

• ideographic characters only 

• both alphameric or ideographic characters 

Key fields and data fields can be: 

• alphameric characters only 

• ideographic characters only 

• either alphameric or ideographic characters but not both at the same time. 
Key fields and data fields cannot contain both alphameric and ideographic 
characters at the same time. 



r 

KEY FIELD HEADING 

r 

01 

KEY FIELD SELECTION 

FIELDS THAT COMPOSE THE RECORD KEY 

•FILE JGCFJLE 80 
*KEY 
*RECORD 

CODE 
JGCX 
JGCE 
JGCF 
CHAR 
CHAR2 

FUNCTIONS: 

10 11 

1 1 
10 11 
12 23 
8 31 

12 43 
37 80 

A=ACCUMULATE 
B=M>D 10 CHECK 
C:oMOD 11 CHECK 
0-AUTO-DUP 

DATA FIELD SELECTION 
FIELDS IN WHICH DATA IS TO BE ENTERED 
01 •RECORD 

CODE 1 1 
IGCX 10 11 
IGCE 12 23 
JGCF 8 31 
CHAR 12 43 
CHAR2 37 80 

X=IGC 
E•EITHER A/N DEFAULT 
F•EITHER JGC DEFAULT 

RECORD TYPE: 01 

DATA FIELD HEADING FUNCTIONS: 

X=IGC 

A-ACCUMULATE 
B-MOO 10 CHECK 
C:oMOD 11 CHECK 
0-AUTO-DUP 

X•IGC 
E•EITHER A/N DEFAULT 
F=EITHER JGC DEFAULT 

This means only ideographic characters (IGC) can be 
entered in this field. 

E=EITHER A/N DEFAULT This field is set up to accept alphameric characters 
but can accept ideographic characters (IGC) instead. 

F=EITHER IGC DEFAULT This field is set up to accept ideographic characters 
(IGC) but can accept alphameric characters instead. 
Specify the F field option in Enter mode before Update 
mode. If a field is specified alphameric in Enter mode 
but F in Update mode, the field will not default to 
ideographic characters. 
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Select constant fields can be either alphameric or ideographic, but not both at the 
same time. The field is set up for alphameric characters, and alphameric 
apostrophes (') must surroun.d the ideographic select constants. 

In ideographic mode, DFU prompts, DFU informational messages, and output 
page headings Will be ideographic. 

Operating Considerations 
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After you sign on to an ideographic-capable display station, when an ideographic 
character is on the display, press the DSPLY OE/OF key. You will see a 
hexadecimal character at either end of the ideographic character string. The 
hexadecimal character OE is the shift out character (SO). The hexadecimal 
character OF is the shift in character (SI). Each string of ideographic characters 
must start With a SO character of one position, followed by ideographic 
characters of two positions each, followed by a SI character of one position. 

The programmer tells the DFU program what type of data Will be used. You 
cannot enter the wrong type of data, but you can enter ideographic characters so 
that the SO or SI are lost. Displaying the SO and SI characters may help you 
prevent this error from occurring. 

The function keys and the command keys on the ideographic keyboard work the 
same as the function keys and the command keys on the alphameric keyboard. 

Note: When you are in setup mode for ENTER, UPDATE, INQUIRY, or LIST 
and use the ROLL t or ROLL+ keys, you Will no longer be able to enter 
Ideographic data. This situation can be easily corrected by pressing the ERASE 
EOF key and then entering the Ideographic data. 



Chapter 9. DFU Attributes 

When you supply a file definition for a job, DFU builds a simplified version of 
the F- and I-specifications, that is used as a temporary source of information 
about the file. This simplified version of the F- and I-specifications is called the 
DFU attributes. 

For example, assume you have the following file definition: 

MEMBER LISTSRC LIBRARY DFUL.IB SEU E:O.J F'RINTOlJT DATE 12/03/82 l"IME 14.29 

IBM SYS1'E:M/:.u, SOURCE ENTRY UTILITY 

FCUSTMASTU 256 8 I 2 [S:CSK 
ICUSTMAST 01 
I 1 1 ARCDI1 
I 2 9 ClJSNO 
I 10 34 CUSlNM 
I 3"'' _, ~59 ClJSA1 
I 60 84 CUSA2 
I 85 109 CUSA3 
I 110 111 STATE 
I p 112 1160ZIPCI) 
I p U7 1180AREAC 
I p 119 12:;.!0F'HONE 
I 123 :t.23 C:USTP 
I p l.24 12"lOCRL.IM 
I p 128 :t.Joosumo 
I p 131 1352AMDUE 
I p l.36 1390DL..TPM 
I p 140 l.442LSTAP 
I 1=· 145 149:;!PRBAL 
I p 150 1542CHGTrJ 
I p 155 15921JVR30 
I p 160 :l.642l1V~160 

I p 165 :l.6920VR90 
I p 170 l. 7 42Cr·Wl'I1 
I p 1'75 :l.792ADJTD 
I p l.80 1B42SLSLY 
I p l.85 l.880DT1-0R 
I p l.89 19:<!0MDATE 
I p l.93 1960RRFST 
I p :L97 2000F~RL.SlT 
I 201 256 BlJFFR 

**** E N D 0 F s E lJ p F~ l N ,. 0 u T **** 

DFU Attributes 9-1 



** IIFU ATTRIBUTES 

•FILE CUSTMAST 
•KEY 

01 •RECDRI• 
ARCOII 
CUSNO 
CLJSNM 
CUSA1 
CUSA2 
CUSA3 
STATE 
ZIPCII p 
ARE AC p 
PHONE p 
CUSTP 
CRLIM p 
SLSND p 
AMIIUE p 
IILTPM p 
LSTAP p 
PR BAL p 

CHGTII F· 
DVR30 p 

OVR60 p 

OVR90 p 
CRIITII p 
AIIJTL> p 
SLSLY p 
IITLOR p 
MIIATE p 
RRFST p 
RRLST p 
BUFFR 

256 
8 

1 
8 

25 
25 
25 
2f"j 

2 
9.0 
3.0 
7.0 
1 
7.0 
5.0 
9.2 
7.0 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
7.0 
·1.0 
7.0 
7.0 

Sl, 

The attributes built from the specifications look like this: 

I•ATE 
12/03/82 

9 

1 
9 

34 
59 
84 

109 
111 
116 
118 
122 
123 
127 
130 
135 
139 
144 
149 
154 
159 
164 
169 
174 
179 
184 
188 
192 
196 
200 
256 

TIME 
14.18.56 

FILE IIESC 
LISTSRC 

IIFU PROGRAM IIFU SPECS 
•M•FW11 

I•SPLY SRCE 
+IIFW11 

MASTER FILE II 

Viewing Attributes At the Top of the Display 
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While you are responding to job setup prompts, the attributes are shown at the 
top of the display. For example: 

RECORD KEY DESCRIPTION 

Otscrtptton of the record Ile)' 

Record key heading • . .. 

Is the record key n-rt c7 .Y,N 



Viewing Attributes on the Whole Display 

While the DFU specifications are being displayed for updating at the end of the 
job (using the entire display), press the Display Attr/Spec command key (Cmd 8) 
to display the attributes on the entire display. For example: 

?•R..,ve 11ne 
>•Add 11nes 

Press ENTER to accept 
changes 

Clld7·Elld progr19 setup 

UPDATE OFU SHCIFICATIONS 
Changes to OFU spec1ftc1t1ons 

Whether you are viewing all of the attributes or only part of the attributes, you 
can scan through the attributes using the roll keys. And, you can print the 
attributes or DFU specifications by pressing the Print command key (Cmd 6) 
when the specifications are being displayed for updating. 
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What the Attributes Mean 
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The OFU attributes consist of 40-character records divided into five 8-character 
fields. The following describes each line of the attributes built from the file 
definition: 

Field 
1 

Field 
2 

Field 
3 

*•** DFU ~TTRIBUTES **** 

•~----,~FI LE 
8 t.•KEY 
--. 01 >:<RECORD 
11-;----*COD E 

•-02 
II 

-i 
>:<RECORD 
>:<CODE 

SALESORD 

*SINGLE 
C H 

CODE 
CUSTNO 
ORDNO 
CUSORD 
DATE 
SH PTO 
SHPVIA 
*GROUP 

C D 
CODE 
CUSTNO 
ORD NO 
QTY 
PARTNO 

Field 
4 

50 
5 

1 
s.o 
6 
5 
8 
2 

15 

1 
5.0 
6 
4.0 
6 

Field 
5 

50 

1 
1 
6 

12 
17 
25 
27 
42 

1 
1 
6 

12 
16 
22 



WhatDMeans 

D describes the file to be processed. 

Field 1: Blank 

Field 2: *FILE 

Field 3: Name of the file specified to be processed 

Field 4: Length of the records in the file 

Field 5: Blank 

WhatlfJMeans 

II describes the record key in the file to be processed. There could be up to three 
of these specifications. This attribute line does not appear if you are processing a 
sequential or direct file. 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Blank or *EXTK followed by a number (2 or 3 only) 

*KEY 

Blank 

Length of the record key. If packed keys are used, the length follows 
the letter P. 

End position of the record key in the record. 

What II Means 

Each II identifies the record type described by the DFU attributes lines that 
follow (thellJ and II lines). 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Record identification indicator of the record type. 

*RECORD 

*GROUP: This record type is sequenced, with one or more records in 
the sequence. 

Blank: If there have been no sequenced record types yet, this record 
type is also unsequenced. If there have been sequenced record types 
previously, this record type has the same sequence attributes 
(*SINGLE or *GROUP) as the previous record type. This situation 
occurs when two or more record types are in an OR relationship. 

*SINGLE 

Blank 

Blank 
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What\IJ,Means 

Each IJ specifies the record identification codes for the record type. 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Blank for the first or only code line; AND or OR for succeeding code 
lines 

*CODE 

Record identification code 

Blank 

Position of the identification code in the record 

What llMeans 

Each ill describes the fields in the record type. 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Blank 

Blank 

Name of the field 

Length of the field. For a numeric field, Field 4 contains the length of 
the field followed by a period and a digit indicating the number of 
decimal positions in the field. For a packed decimal field, the number 
in Field 4 follows the letter P. 

End position of the field in the record. 

DFU Attributes When Using a Related Master File 
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If you are using a related master file when using list, you must also supply a file 
definition that describes the master file and the field in the list file that DFU uses 
to retrieve master file records (the key field). 

DFU first builds attributes for the list file (using the file definition you supplied to 
describe that file). Then DFU builds attributes for the master file (using the file 
definition you supplied for the master file). 

The master file attributes follow the list file attributes and are the same as those 
described earlier except: 

• Inll, Field 3 names the field in the list file that corresponds to the key field 
in the master file. 

• El and II do not appear in the DFU attributes. DFU does not determine 
the record type when using a master record. 



Chapter 10. DFU Specifications 

As you respond to prompts during program setup, DFU uses your responses to 
create DFU specifications. The specifications describe what you want to do with 
your file: do you want to sort it, print records from it, or enter records into it. 
These specifications can be saved as a source member in the library and used as 
input for other DFU jobs, allowing you to skip the setup prompting sequence. 

This chapter explains the contents of the DFU specifications, how the 
specifications can be modified, and how they can be saved and used in other 
setups. 

Viewing Specifications at the Top of the Display 

The specifications can be shown at the top of the display as you respond to 
program setup prompts by pressing the Display Attr/Spec command key (Cmd 8). 
For example: 

+ Result fteld 
* Conttnue lleAdtng 

Olt1 field 

DATA FJELD SELECTIOfl 
Ftelcls to be prtnted 

• 1'1 

HHdtng Functtons: A•AcCU11Ulate 
z-e1111k tf zero 

Note: The Cmd 8 key alternately displays the DFU attributes and DFU 
specifications for your program. Each of your responses is added to the 
specifications when you press the Enter (or Cmd 12) key to enter the response. 
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Viewing Specifications on the Whole Display 
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At the end of the job, DFU specifications are shown on the whole display for 
updating or correcting. For example: 



What DFU Specification Lines Mean 

The following describes each line of the DFU specifications. There are several 
types of lines within the specifications. Each line is 40 characters long and 
divided into 5 fields of 8 characters. 

D 

IEI 

II 

II 

II 

The first line in the specifications is the header line. It specifies the DFU 
program type and special processing required when the job is run. 

The record key line or lines follow the header line and specify special 
record key or record number processing required when the job is run, as 
well as the headings for record key or record number fields. 

The title line follows the record key field specification. It specifies the 
column spacing value and job title. 

The record line(s) specifies the record identification indicator for the record 
types to be processed. There is one record line for each record type 
processed. The record lines must be in the same order as they are in the 
file definition if sequenced record types are specified for entering or 
updating. 

The data field specification line(s) describe the processing required on the 
individual fields within each record type. A data field specification line 
must be present for each processed field in each record type. 

Note: If a heading has more than one line, continuation lines must be 
used to describe each additional line of a heading. 

For record list or summary list DFU specifications, more than one field 
specification line may be needed to specify calculated result fields, record 
selection tests, and headings that contain more than one line. 

Note: The sort, control level, and select specifications can be in any order, but 
must follow all record and field specifications. (The exception is a select 
specification in which a field is compared to a constant; the constant must directly 
follow the associated select specification.) 
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DFU Specification Types 

The DFU specifications differ depending on the type of job being setup. The 
types of DFU specifications are: 

• Enter/update 

• Inquiry 

• Record list 

• Summary list. 

Enter/Update Specifications 

The enter/update specifications must occur in this order: 

Field 1 Field 2 Field 3 Field 4 Field 5 

Header *HALT or *ENT/UPD *LIST Delete *COLUMN 
specification line blank *LISTNEW code *COLUMNS 

*NOLIST *MAXIMUM 
blank blank 

Record key Field name *KEY *GEN KEY Heading 
I specification or blank *NUMERIC Heading 

line(s) *FIELDS 
*SEO 
blank Headif!S_ 

1Key field opcode Field name Heading 
specification 
line(s) (if 
*FIELDS, 
specified in key 
specification) 

Title specification Field column *TITLE Title 
line spacing and 

printer line 
width 

Record Record ID *RECORD blank 
specification *LOWCASE 
line(s) 

Data field Opcode Field name Heading 
specification 
line(s) 

1 Keyfield specification is optional. 
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Enter/Update Specification Explanation 

Header specification line: Always present. 

Field 1: *HALT 

Blank 

Field 2: *ENT/UPD 

Field 3: *LIST 

*LISTNEW 

*NO LIST 

Blank 

Field 4: Delete code 

Field 5: *COLUMN 

*COLUMNS 

*MAXIMUM 

Blank 

Halt when characters in 
data cannot be printed. 

Do not halt when data to be printed 
contains these characters. 

· Identifies these specifications 
as enter/update program specifications. 

Print records as created, plus 
updated and deleted records. 

Print only new records. 

Don't print any records. 

Print only updated or deleted records. 

Delete code, position (for example X, 1). 

The display is in single-column format. 

The display is in multiple-column format. 

The display is in maximum data format. 

Defaults to *COLUMNS. 
Record key specification line(s): Always present. 

Field 1: Field name 

Blank 

Field 2: *KEY 

Field 3: *GENKEY 

*NUMERIC 

Name of the field to contain the record 
number when processing sequential 
or direct files. 

Only for sequential or direct files; 
the record number is not placed in 
a created/changed record. 

Identifies line as record key specification. 

DFU generated a five-digit numeric key for 
indexed files, or sequential record numbers for 
sequential or direct files. 

The operator supplies a numeric key when 
processing indexed files. 
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*SEQ The file is to be processed sequentially. 
Record numbers are not prompted for in 
enter mode. However, in update mode th( 
record numbers are prompted for. 

*FIELDS The record key is composed of field(s) 
in the record (the following 
specifications describe the record 
key fields). This is only used 
when processing indexed files. 

Blank The operator supplies an alphameric 
key when processing indexed 
files, or DFU is not generating 
record numbers for sequential 
or direct files. 

Fields 4 Heading Heading for key field. 
and 5: 

Key field specification line(s) (optional): Present only if *FIELDS specified in the 
key specification. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Blank 

Op code 

Field name 

Heading 

Title specification line(s): Always present. 

Field 1: 

Field 2: 

Fields 3, 
4 and 5: 

FXXX 

*TITLE 

Title 

Unused. 

A description of the valid 
enter/update operation codes is 
listed later in this chapter. 

Name of the field you selected as 
key field. 

Heading you specified 
for the key field. 

F = Number of spaces between 
fields on printer 
output (0 through 9). 

XXX = Printer line width (60 through 19 
value must be right-justified. 

Identifies line as title 
specification. 

Title of your job that will appear 
on printout (you specified on General 
Information display). 

Record specification line(s): At least one must be present. 

Field 1: Record ID 



Field 2: *RECORD 

Field 3: Blank 

*LOW CASE 

Field 4: Blank 

Field 5: Blank 

Identifies line as a record 
specification. 

Operator can key only uppercase data 
for this record type. 

Operator can key uppercase and 
lowercase data for this record type. 

Unused. 

Unused. 

Data field specification line(s): At least one must be present. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Blank 

Op code 

Field name 

Heading 

Unused. 

A description of the enter/update operation 
codes is listed later in this chapter. 

Name of field you selected. 

Heading you specified for 

this field. 

Note: After the title specification, the record and associated data field 
specifications alternate until all record types have been defined. 

DFU Specifications 10-7 



Inquiry Specifications 

The inquiry specifications must occur in this order: 

Field 1 Field 2 Field 3 Field 4 Field 5 

Header *HALT or *INQUIRY *EDIT or *COLUMN 
specification line blank blank *COLUMNS 

*MAXIMUM 
blank 

Record key Field name *KEY *NUMERIC Heading 
specification or blank *FIELDS I line(s) blank Heading 

1Key field Opcode Field name Heading 
specification 
line(s) (if 
*FIELDS, 
specified in 
record key 
specification) 

Title specification Field column *TITLE Title 
line spacing and 

printer line 
width 

Record Record ID *RECORD blank 
specification *LOWCASE 
line(s) 

Data field Opcode Field name Heading 
specification 
line(s) 

1 Keyfield specification is optional. 
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Inquiry Specifications Explanation 

Header specification line: Always present. 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field S: 

*HALT 

Blank 

*INQUIRY 

*EDIT 

Blank 

Blank 

*COLUMN 
*COLUMNS 

*MAXIMUM 

Blank 

Halt when data to be printed contains 
characters that cannot be printed. 

Do not halt when data to be printed 
contains these characters. 

Identifies these specifications 
as Inquiry specifications. 

Indicates that numeric data is 
edited. DFU blanks any leading 
zeros, left-justifies the numeric 
characters, inserts decimal 
points, and displays the 
sign if it is negative (-). 

Indicates no editing of numeric data. 

Unused. 

The display is in single-column format. 
The display is in multiple column format. 

The display is in the maximum data format. 

Defaults to *COLUMNS. 

Record key specification line(s): Always present. 

Field 1: Field name 

Blank 

Field 2: *KEY 

Field 3: *NUMERIC 

*FIELDS 

Blank 

Name of the field in the record that 
contains the record number when processing 
sequential or direct files. 

Used when processing direct or sequential 
files; assumes a field length 
of 7 for the record number prompt. 

Identifies line as record key specification. 

The operator supplies a numeric key. 

The record key is composed of field(s) in 
the record (the following specifications 
describe the record key fields). 

The operator supplies an alphameric key when 
processing indexed files, when processing 
sequential or direct files, this field 
must be blank. 
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Fields 4 
and 5: 

Heading Heading for key field. 

Key field specification line(s) (optional): Present only if *FIELDS specified in the 
record key specification. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Blank 

Op code 

Field name 

Heading 

Title specification line: Always present. 

Field 1: 

Field 2: 

Field 3, 
4 and 5: 

F:XXX 

*TITLE 

Title 

Unused. 

A description of the valid inquiry operatio 
codes is listed later in this chapter. 

Name of the field you selected as key field 

Heading you specified for key field. 

F = Number of spaces between fields 
on printer output (0 through 9). 

XXX = Printer line width (60 through 19! 
value must be right-justified. 

Identifies line as title specification. 

Job title you specified 
on the General Information display. 

Record specification line(s): At least one must be present. 

Field 1: Record ID 

Field 2: *RECORD 

Field 3: Blank 

*LOW CASE 

Field 4: Blank 

Field 5: Blank 

Identifies line as record specification. 

Operator can key only uppercase 
data for this record type. 

Operator can key uppercase 
and lowercase data for this 
record type. 

Unused. 

Unused. 

Data field specification line(s): At least one must be present. 

Field 1: Blank 

Field 2: Op code 

Unused. 

A description of the valid inquiry 
operation codes is listed later 
in this chapter. 



Field 3: 

Fields 4 
and 5: 

Field name 

Heading 

Name of the field you selected. 

Heading you specified for this field. 

Note: After the title specification, the record and associated data field 
specifications alternate until all record types have been defined. 

Record List Specifications 

The following table describes the first set of specifications for a record type list. 
The first set of specifications must occur in this order: 

Field 1 Field 2 Field 3 Field 4 Field 5 

Header *HALT or *LIST *RECORD 
specification line blank 

Record Key *KEY *RECNUM Heading 
I specification *PRINT Heading 
I line(s) *NUMERIC Heading 

blank 

Title specification Field column *TITLE Title 
line spacing and 

printer line 
width values 

Record Record ID *RECORD 
specification 
line(s) 

Data field Opcode Field name Heading 
specification 
line(s) 

Length• Opcode *RESULT Heading 
decimal 
positions 

Length• Opcode +Field name Heading 
decimal 
positions 

Continuation * *HONG Blank Heading 
specification or blank 
line(s) 

Result field ADD Factor 
specification SUB (Factor I I, line(s) (if MULT Factor 

I preceding data DIV (Factor I l 
field specification 
indicates a result 
field) 
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Record List Specifications Explanation 

Header specification line: Always present. 

Field 1: *Halt 

Blank 

Field 2: *LIST 

Field 3: *RECORD 

Field 4: Blank 

Field 5: Blank 

Halt when the data to be printed 
contains characters that cannot 
be printed. 

Do not halt when the data to be printed 
contains unprintable characters. 

Identifies these as list 
program specifications. 

Identifies this as record list. 

Unused. 

Unused. 

Record key specification line(s): Always present. 
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Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Blank 

*KEY 

*RECNUM 

*PRINT 

*NUMERIC 

Blank 

Heading 

Tide specification line(s): Always present. 

Field 1: F,LXXX 

Unused. 

Identifies line as key 
field specification. 

Print the relative record numbei: as 
the first field. This is only used 
for sequential or direct files. 

Print an alphameric record key as the 
first field when processing an indexed 
file. When processing a sequential or 
direct file, generate and print a 
record number for each consecutive 
record. 

Print a numeric record key as the 
first field. This is only used 
for indexed files. 

Don't print a record key or record numb 
the first field. 

Heading for key field. 

F 

L 

= Number of spaces between field! 
on printer output (0 through 9). 

= Detail line spacing on printer 
output (1, 2, 3). 



Field 2: 

Fields 3, 
4 and 5: 

*TITLE 

Title 

XXX = Printer line width (60 through 198); 
value must be right-justified. 

Identifies line as title specification. 

Job title you specified 
on the General Information display. 
It will appear on your printouts. 

Record specification line(s): At least one must be present. 

Field 1: 

Field 2: 

Fields 3, 
4 and 5: 

Record ID 

*RECORD Identifies line as a record specification. 

Blank Unused. 

Data field specification line(s): At least one must be present. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Length, 
decimal 
positions 

Op code 

Field name: 

*RESULT 

+Field name 

Heading 

Specifies the length and decimal positions 
for the result field (length, 
decimal position). 

A description of the valid list function 
operation codes is listed later in this chapter. 

This field is printed as is. 

This field is printed after combining factors fro1 
one or more input fields and/or constants via 
arithmetic operations. These factors 
are described in the following result 
field specifications. 

Same as *RESULT. The result of the 
calculation can be used as a factor in 
succeeding result fields on the print line. 

Heading you specified 
for this field. 
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Continuation specification line(s): Optional. 

Field 1: * Indicates this is a continuation specificati4 

Field 2: *HONG Indicates this is a heading continuation. 

Field 3: Blank Field 3 must be blank for heading 
continuations. 

Fields 4 Heading Continuation of heading for data 
and 5: 

field or blank. 

Result field specification line(s): Present if the previous data field specification is 
*RESULT or +Field name. 

Field 1: ADD 

SUB 

MULT 

DIV 

Fields 2: Blank 

Fields 3, 

4 and 5: 

Factor 

(Factor 

Factor) 

(Factor) 

Notes: 

Add this factor to the result. 

Subtract this factor from the result. 

Multiply this factor times the result. 

Divide the result by this factor. 

Unused. 

These fields hold the factor to be 
incorporated into the result: 

A single factor. 

The first factor in an expression 
within parenthesis. 

The last factor in an expression 
within parenthesis. 

The only factor in an expression 
within parenthesis. 

1. The factor can be a numeric constant, a field from the list or master file, or the 
name of a previous result field. 

2. If the factor is a previously named result field, do not type in the + sign 
preceding the result name. 



As in enter/update and inquiry, record and associated data field specifications 
alternate until all record types to be listed are defined. 

Field 1 Field 2 Field 3 Field 4 Field 5 

Sort field Control *SORTA Field name 
specification type 
line(s) 

*SORTO 

Control field blank *TOTAL Field name 
specification *SKIP 
line(s) 

Record select blank (1st) *SELECT Field name Relation Field name 
field specification AND/OR or keyword 
line(s) (compare 
field to another 
field) 

Record select blank (1st) *SELECT Field name Relation blank 
field specification AND/OR 
line(s) (compare 
field to a 
constant) Constant 

Sort field specification line(s): Optional; if specified, they must be in a major to 
minor order. 

Field 1: Control type 

Field 2: *SORTA Sort this field in ascending sequence. 

*SOR TD Sort this field in descending sequence. 

Field 3: Field name Name of field you selected to sort. 

Field 4: Blank Unused. 

Field 5: Blank Unused. 
Control field specification line(s): Optional; if specified, they must be in a major 
to minor order. 

Field 1: Blank 

*SKIP 

Field 2: *TOTAL 

Do not skip to a new page after a control 
break on this field. 

Skip to a new page after a control break 
on this field. 

Identifies field as a control field 
which causes a total to be printed. 
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Field 3: Field name 

Field 4: Blank 

Field 5: Blank 

Name of field you selected 
as a control field. 

Unused. 

Unused. 

Record select field specification line(s): Optional. 

Comparing a field to a field: 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Blank 

AND 

OR 

*SELECT 

Field name 
or keyword 

Relation 

Field name 
or keyword 

UMONTH 

UDAY 

UYEAR 

UDAY 

First select field specification. 

This condition must be satisfied in additio 
to the previous select criterion. 

The start of a new set of select conditions. 

Identifies line as a record 
select specification. 

Name of field you selected to 
compare to another field or constant. 

EQ, NE, GT, LT, GE, or LE. 

Compare select field to this 
field. 

Compare select field to current month. 

Compare select field to current day. 

Compare select field to current year. 

Compare select field to current date. 

Comparing a field to a constant (requires two specifications): 

1. First specification: Same as above, except field 5 is blank. 

2. Second specification: Field 3 through 5 hold the constant to be compared 
against. 



Summary List Specifications 

The following table describes the first set of specifications for a summary list. 
The first set of specifications must occur in the specified order. 

Field 1 Field 2 Field 3 Field 4 Field 5 

Header *HALT or *LIST *SUMMARY blank 
specification line blank *DETAIL 

Record key *KEY *PRINT Heading 
I specification *NUMERIC Heading 

I line(s) blank 
*RECNUM Heading 

Title specification Field column *TITLE Title 
line spacing and 

printer line 
width values 

Record Record ID *RECORD 
specification 
line(s) 

Data field Opcode Field name Heading 
specification 
line(s) 

Length• Opcode *RESULT Heading 
decimal 
position 
Length• Opcode +Field Heading 
decimal 
position 

Continuation * *HONG Blank Heading 
specification or blank 
line(s) 

Result field ADD Factor 
specification SUB (Factor I I 

I 1, line(s) (if MULT Factor 
I preceding data DIV (Factor 1, 

field specification 
indicated a result 
field) 
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Summary List Specifications Explanation 

Header specification line: Always present. 

Field 1: *Halt 

Blank 

Field 2: *LIST 

Field 3: *SUMMARY 

Field 4: Blank 

*DETAIL 

Field 5: Blank 

Halt when the data to be printed contains 
characters that cannot be printed. 

Do not halt when the data to be printed c 
characters that cannot be printed. 

Identifies these as list program specificatio 

Identifies this as summary list. 

Print only control fields and accumulator 
fields on control breaks. 

Print all detail records selected for process 

Unused. 

Record key specification line(s): Always present. 
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Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Blank 

*KEY 

*PRINT 

*NUMERIC 

Blank 

*RECNUM 

Heading 

Unused. 

Identifies line as record key specification. 

Print an alphameric record key as the first 
field when processing an indexed file. Wh 
processing a sequential or direct file, 
generate and print a record number for ea1 
consecutive record. 

Print a numeric record key as the first fiel< 
This is only used for indexed files. 

Don't print a record key or record numbe1 
as ~the first field. 

Print the relative record number as the 
first field. This is only used for 
sequential or direct files. 

Heading for key field. 



Title specification line(s): Always present. 

Field 1: F,L XXX 

Field 2: *TITLE 

Fields 3: Title 

4 and 5: 

F = Number of spaces between fields 
on printer output (0 through 9). 

L = Detail line spacing on printer 
output (1, 2, 3). 

XXX = Printer line width (60 through 198); 
values must be right-justified. 

Identifies line as a record specification. 

Job title you specified on the 
General Information display. It will 

Record specification line(s): Optional; if absent, all record types containing at 
least one list field will be printed. 

Field 1: 

Field 2: 

Fields 3, 
4 and 5: 

Record ID 

*RECORD 

Blank 

Identifies line as a record specification. 

Unused. 

Data field specification line(s): At least one must be present. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Length, 
decimal 
position 

Op code 

Field name: 

*RESULT 

+Field name 

Heading 

Required for result fields. This is the 
length and decimal positions used for the result 
field (length decimal positions). 

A description of the valid list function 
operation codes is listed later in this chapter. 

This field is printed as is. 

This field is printed after combining factors 
from one or more input fields and/or 
constants via arithmetic operations. 
These factors are described in the following 
result field specifications. 

This field is the same as *RESULT above. 
In addition, the calculation result 
can be used as a factor in succeeding 
result fields on the print line. 

Heading you specified for this field. 
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Continuation specification line(s): Optional. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

* 

*HDNG 

Blank 

Heading 

Indicates this is a continuation specificatic 

Indicates this is a heading continuation. 

Field 3 must be blank for heading 
continuations. 

Continuation of heading you specified 

data field or blank. 

Result field specification line(s): Present if the preceding specification is 
*RESULT or +Field name. 

Field 1: ADD 

SUB 

MULT 

DIV 

Field 2: Blank 

Fields 3, 

4 and 5: 

Factor 

(Factor 

Factor) 

(Factor) 

Notes: 

Add this factor to the result. 

Subtract this factor from the result. 

Multiply this factor times the result. 

Divide the result by this factor. 

Unused. 

These fields hold the factor to be incorpo1 
into the result. 

A single factor. 

The first factor in an expression 
within parenthesis. 

The last factor in an expression 
within parenthesis. 

The only factor in an expression 
within parenthesis. 

1. The factor can be a numeric constant, afieldfrom the list or master file, or the 
name of a previous result field. 

2. If the factor is a previously named result field, do not type in the + sign before 
the result name. 



Unlike enter/update, inquiry, and record list, all summary-list record 
specifications appear before any summary-list data field specifications; if there are 
no record specifications, all record types containing a field to be listed will be 
included in the list. 

The sort, control level, and select specifications, if present, follow all data field 
specifications. They can be in any order. (The only exception is a select 
specification in which a field is compared to a constant; the constant must directly 
follow the associated select specification.) 

Field 1 Field 2 Field 3 Field 4 Field 5 

Sort field Control field *SORTA Field name 
specification type 
line(s) *SORTD 

Control field *SKIP or *TOTAL Field name 
specification blank 
line(s) 

Record select blank (1st) *SELECT Field name Relation Field name 
field specification AND/OR or keyword 
line(s) (compare 
this field to field) 

Record select blank (1st) *SELECT Field name Relation blank 
field specification AND/OR 
line(s) (compare 
field to constant) Constant 

Sort field specification line(s): Optional; if specified, they must be in a major to 
minor order. 

Field 1: 

Field 2: 

Field 3: 

Fields 4 
and 5: 

Control type 

*SORTA 

*SOR TD 

Field name 

Blank 

Ascending sequence sort. 

Descending sequence sort. 

Name of field you selected to sort. 

Unused. 

DFU Specifications 10-21 



10-22 

Control field specification line(s): Optional; if specified, they must be in a major 
to minor order. 

Field 1: *SKIP 

Blank 

Field 2: *TOTAL 

Field 3: Field name 

Field 4: Blank 

Field 5: Blank 

Skip to a new page after a control break o 
this field. 

Do not skip to a new page after a control · 
on this field. 

Identifies field as a control field 
which causes a total to be printed. 

Name of field you selected as a 
control field. 

Unused. 

Unused. 

Record select field specification line(s): Optional. 

Comparing a field to a field: 

Field 1: 

Field 2: 

Field 3: 

Field 4: 

Field 5: 

Blank 

AND 

OR 

*SELECT 

Field name 

Relation 

Field name 
or date 
keyword 

First select field specification. 

This condition must be satisfied in addition tc 
the previous select criterion. 

The start of a new set of select conditions. 

Identifies line as a record select specification. 

Name of field you selected to 
compare 'to another field or constant. 

EQ, NE, GT, LT, GE, or LE. 

Field name: Compare select field 
to this field. 

UMONTH - Compare select field to current 1 

UDA Y - Compare select field to current day. 

UYEAR - Compare select field to current yea 

UDA Y - Compare select field to current date 

Comparing a field to a constant (requires two specifications): 

1. First specification: Same as above, except field 5 is blank. 

2. Second specification: Fields 3 through 5 hold the constant to be compared 
against. 



Operation Codes for DFU Specifications 

Field 3 of the Data Field specifications identifies which operation code has been 
specified (if any) for a particular data field. Operation codes (also called op 
codes) identify the function used in the data field. Each function or combination 
of functions is identified by a code. For example, if you specify Modulus 10 
checking for a field (on the Data Field Specification display); *C is entered in 
Field 3 of the Data Field Specification. If you specify Modulus 10 checking and 
accumulate for the same field; * ADDC is entered (*ADD alone identifies the field 
as accumulate only). 

This table lists the op codes used to identify the function used in data fields. 

When You Are Using 

ENTER/ 
Op Code Used For This Function UPDATE INQUIRY LIST 

*C Modulus 10 checking x 

*K Modulus 11 checking x 
*Z Blank fill x 

*D Automatic duplication x 

*ADD Accumulate x x 

*ADDZ Accumulate and blank fill x 

*CD Modulus 10 checking and automatic x 
duplication 

*KO Modulus 11 checking and automatic x 
duplication 

*ADDC Accumulate and Modulus 10 checking x 
*ADDK Accumulate and Modulus 11 checking x 
*ADDO Accumulate and automatic duplication x 
*ADDCD Accumulate and Modulus 10 checking and x 

automatic duplication 

*ADDKD Accumulate and Modulus 11 checking and x 
automatic duplication 

*HONG Heading continuation x 

If Field 3 of the Data Field specifications is left blank, no functions are used. 
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Reusing DFU Specifications 

It is possible to save and name the DFU specifications built during setup as a 
source member in a library. They can be used as input for the setup of a similar 
DFU job, modified as necessary, then used in building the program for that job. 

The program can be named and saved in the library, or the default name can be 
used, causing the program to be removed from the library at the end of the job. 
If a new program is to be created with the same name as the existing program, the 
existing program name must first be removed from the library using the 
REMOVE command. The program is stored both as a subroutine member and as 
a corresponding display program load member for enter, update, and inquiry. 
Both must be removed. 

It is also possible to create DFU specifications without DFU and store them as a 
source member in the library. These DFU specifications can be used as input to 
the job setup in place of operator-entered prompt responses or DFU specifications 
saved from a previous job setup. 

The ability to save the DFU specifications allows you to use them again and 
change them to describe a different job without going through the prompting 
sequences to create the specifications. 

Any saved DFU specifications used must be requested the first time on the 
procedure command or on the DFU parameter prompt display. A file definition 
source member for the file(s) to be processed must also be available. The DFU 
attributes are created from information in the file definition source member, and 
then the DFU specifications are used from the source member. Control is then 
passed to the specification update routine, bypassing the prompting cycle, 
allowing the operator to modify the DFU specifications. 

How to Save DFU Specifications 
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You indicate at the end of job setup whether you want to save the DFU 
specifications. Refer to the "DFU Program Source Save Display" in Chapters 4, 
5, or 6 for more information. 



Updating DFU Specifications 

Deleting 

Adding 

During the program setup, any part of the DFU attributes or specifications can 
be displayed by pressing the Display Attr/Spec command function key, or the 
Roll Up and Roll Down function keys. Beginning at line 5, DFU attributes or 
specifications are displayed one per line, up to and including the next to last line 
of the display; any DFU specifications displayed can be changed. Change a 
specification by moving the cursor to the character you want changed, typing in 
the changes, and pressing the Enter key. You can also delete or add specifications 
as explained in the following paragraphs. A printout of the DFU attributes and 
specifications can be obtained from the system list device by pressing the Print 
Rec command key (Cmd 6). 

If the Enter key is pressed and no specifications have been changed, a roll up 
(Roll +) function occurs to display the next set of specifications. A roll up 
function performed at the end of the specifications will roll the specifications back 
to the beginning of those specifications. 

A DFU specification(s) can be deleted by typing a question mark(?) in the first 
position of the line(s) to be deleted and pressing the Enter key. 

DFU specifications can be added by placing the greater than sign ( >) in the first 
position of the line in which you want the inserted lines to follow, and pressing 
the Enter key. An Add Specification display is then displayed to allow the 
addition of DFU specifications beginning at line 5; they can be added one per line 
up to and including the next to last line on the display. Pressing the Enter key 
without typing data on a line ends the Add Specification display; any data typed 
on previous lines is saved. Filling add lines causes the Add Specification display 
to be repeated. 
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Correcting DFU Specifications 

When you have finished updating the DFU specifications, press the End-of-Job 
command (Cmd 7) key. This indicates the end of the setup and causes the DFU 
specifications to be checked for errors. If no errors are found, the DFU 
specifications are converted to a program and you cannot update the DFU 
specifications any further in this setup step. Changes are allowed by DFU only if 
an error is detected. 

When errors are detected, a DFU specification is highlighted. The cursor is 
moved to the highlighted specification and the message code is displayed with the 
error message on the last line of the display. In the case of a syntax error, the 
highlighted specification contains the error and must be corrected or deleted to 
continue with the job. When a required specification is missing, the specification 
in its place is highlighted. For some errors, several specifications can be involved 
in causing and/or correcting the error. One of the specifications is displayed. Use 
the message code to find an explanation of the error; in the Utilities Messages. 
You can either correct the error by reentering the proper data or press Cmd 12 to 
accept with error. If you make a correction to the DFU specifications and press 
the EOJ command (Cmd 7) key, the corrected specifications are diagnosed. 

Creating the DFU Program 
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Once the DFU specifications are error-free, DFU converts them into the program 
that is saved as a subroutine member in the library by combining the information 
from the DFU attributes and specifications. If you are using List, the printout 
begins. 

Display source are built for enter, update and inquiry DFU jobs before they are 
run. 



Changing Stored Display Source 

When you gave the DFU display source a name on the Procedure display, DFU 
stored the display source statements (or specifications) as a source member. 
Changing display specifications requires some programming considerations and 
should only be done by an experienced user. It is recommended that you read 
Creating Displays: Screen Design Aid and System Support Program before 
attempting to update these specifications. 

In order to change the display formats in a DFU program, the following steps are 
involved: 

1. Change the DFU generated display format source specifications using SDA or 
SEU. 

When changing the specifications you can change the way the display looks -
for example, you can highlight fields, make a field blink, or show a field in 
reverse image. In other words : 

• You can add output constants. 

• You must not change the order of fields on the display. 

• You must not change the length and data of output constants. 

• You must not add or remove any displays, or change the name of any 
displays. 

• You must not change the order of the specifications. 

• You must not change the length on any input fields, or add any input 
fields. 

• You must not change any input field data types. 

Changing indicators can have unexpected results. You should be extremely 
careful when making any changes to indicators. 

2. Compile the display format source specifications (see the FORMAT 
procedure in the System/36 System Support Reference manual). 

3. You must replace the existing load member which forms part of the DFU 
program with the load member generated in step 2. Please note that the 
name given to the load member must be the same as that given to the DFU 
program. If you assign a different name to the load module, you will have 
created another load member which DFU will not know about. 

DFU Specifications 10-27 



10-28 



Glossary 

#LIBRARY. The library, provided with the system, 
that contains the System Support Program Product. See 
system library. 

access method. The way that records in files are 
referred to by the system. The reference can be 
consecutive (records are referred to one after another in 
the order in which they appear in the file), or it can be 
random (the individual records can be referred to in any 
order). 

accumulate. To collect. For example, to accumulate 
the values in a field. 

accumulating. The process of totaling the values in a 
particular field as records are being processed. 

align. To bring into or be in line with another or with 
others. For example, to align numbers on the decimal 
point. 

allocate. To assign a resource, such as a disk file or a 
diskette file, to perform a specific task. 

alphabetic character. Any one of the letters A through 
Z (uppercase and lowercase). Some program products 
extend the alphabet to include the special characters #, 
$,and@. 

alphameric. Consisting of letters, numbers, and often 
other symbols, such as punctuation marks and 
mathematical symbols. 

alphanumeric. See alphameric. 

alternative index. An index that is built after a file is 
created and that provides a different order for reading 
or writing records in the file. Contrast with primary 
index. 

AND relationship. In RPG, the specifying of indicators 
so that an operation is performed only when all 
conditions are met. 

arithmetic expression. A statement containing any 
combination of data items joined together by one or 
more arithmetic operators in such a way that the 
statement can be evaluated as a single numeric value. 

arithmetic operator. A symbol used to represent a 
mathematical operation, such as + or -, used to indicate 
addition or subtraction. 

array. A named set of data items, all of which are the 
same type, arranged in a pattern (for example, columns 
and rows). 

ascending key sequence. The arrangement of data in 
order from the lowest value of the key field to the 
highest value of the key field. Contrast with descending 
key sequence. 

assembler. A program that converts assembler language 
statements to machine instructions. 

attribute. A characteristic. For example, the attribute 
for a displayed field could be blinking. 

automatic duplication. An option of DFU that allows 
information from a previous record to be duplicated in 
the current record. 

automatic duplication indicator. In DFU, an indicator 
that tells whether automatic duplication is on or off. 

automatic key generation. A DFU option that allows 
DFU to assign 5-digit record keys to the records of a 
file. 

autoskip option. An option of SEU that allows the 
cursor to automatically skip fields. 

base number. The part of a self-check field from which 
the check digit is calculated. 

BASIC (beginner's all-purpose symbolic instruction 
code). A programming language designed for 
interactive systems and originally developed at 
Dartmouth College to encourage people to use 
computers for simple problem-solving operations. 
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binary. ( l) Pertaining to a system of numbers to the 
base two; the binary digits are 0 and 1. (2) Involving a 
choice of two conditions, such as on-off or yes-no. 

byte. The amount of storage required to represent one 
character; a byte is 8 bits. 

call. To activate a program or procedure at its entry 
point. Compare with load. 

cancel. To end a task before it is completed. 

character. A letter, digit, or other symbol. 

character key. A keyboard key that allows the user to 
enter the character shown on the key. Compare with 
command keys and function key. 

character string. A sequence of consecutive characters. 

check. (1) An error condition. (2) To look for a 
condition. 

check digit. The rightmost digit of a self-check field 
used to check the accuracy of the field. 

code. (1) Instructions for the computer. (2) To write 
instructions for the computer. Same as program. (3) A 
representation of a condition, such as an error code. 

collating sequence. The sequence in which characters 
are ordered within the computer for sorting, combining, 
or comparing. 

command. A request to perform an operation or a 
procedure. 

command keys. The 12 keys on the top row of the 
display station keyboard that are used with the Cmd key 
(and optionally the Shift key) to request up to 24 
different actions defined for program products and user 
programs. Compare with character key and function 
key. 

compile. To translate a program written in a high-level 
programming language into a machine language 
program. 

configure. To describe (to the system) the devices, 
optional features, and program products installed on a 
system. 

constant. A data item with a value that does not 
change. Contrast with variable. 

constant field. A field that is defined by a display 
format to contain a value that does not change. 
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control break. In RPG, a change in the contents of a 
control field. 

control field. A field that identifies a record's 
relationship to other records (such as a part number in 
an inventory record). In RPG, control fields are 
compared from record to record to determine when 
certain operations are to be performed. In sort, control 
fields determine the order of records in the sorted file. 

current library. The first library searched for any 
required members. The current library can be specified 
during sign-on or while running programs and 
procedures. 

cursor. A movable symbol (such as an underline) on a 
display, usually used to indicate to the operator where 
to type the next character. 

cylinder. All disk or diskette tracks that can be read or 
written without moving the disk drive or diskette drive 
read/write mechanism. 

data file utility (DFU). The part of the Utilities 
Program Products that is used to create, maintain, 
display, and print disk files. 

data type. A category that identifies the mathematical 
qualities and internal representation of data. 

DDM. See distributed data management. 

decimal. Pertaining to a system of numbers to the base 
ten; decimal digits range from 0 through 9. 

default value. A value stored in the system that is used 
when no other value is specified. 

delete. To remove. For example, to delete a file. 

delete character. A character that identifies a record to 
be removed from a file. 

delete-capable file. A file from which records can be 
logically removed without compressing the file. 

descending key sequence. The arrangement of data in 
order from the highest value of the key field to the 
lowest value of the key field. Contrast with ascending 
key sequence. 

DFU. See datafile utility. 

direct file. A disk file in which records are referenced 
by the relative record number. Contrast with indexed 
file and sequential.file. 



disk. A storage device made of one or more flat, 
circular plates with magnetic surfaces on which 
information can be stored. 

display. (1) A visual presentation of information on a 
display screen. (2) To show information on the display 
screen. 

display format. Data that defines (or describes) a 
display. 

distributed data management (DDM). A part of the 
System Support Program Product that allows DFU 
programs to use files that are on a remote system 
(remote files). 

edit. (1) To modify the form or format of data; for 
example, to insert or remove characters such as for 
dates or decimal points. (2) To check the accuracy of 
information that has been entered, and to indicate if an 
error is found. 

enter. To type in information on a keyboard and press 
the Enter key in order to send the information to the 
computer. 

feature. A programming or hardware option, usually 
available at an extra cost. 

field. One or more characters of related information 
(such as a name or an amount). 

file label. The name of the file on the disk. 

file name. The name of the file specified on DFU 
procedure displays. 

format. (1) A defined arrangement of such things as 
characters, fields, and lines, usually used for displays, 
printouts, or files. (2) To arrange such things as 
characters, fields, and lines. (3)Previous term for a 
DFU program. 

function key. A keyboard key that requests an action 
but does not display or print a character. The cursor 
movement and Help keys are examples of function keys. 
Compare with command keys and character key. 

header record. A record that contains information, such 
as customer name and customer address, that is 
common to following detail records. Contrast with 
detail record. 

hex. See hexadecimal. 

hexadecimal. Pertaining to a system of numbers to the 
base sixteen; hexadecimal digits range from 0 (zero) 
through 9 (nine) and A (ten) through F (fifteen). 

ideographic character. A two position symbol, 
pictogram, or graphic character used to represent ideas. 

ideographic feature. A version of SSP that manages 
ideographic data, display stations, printers, and 
programs. 

indexed file. A file in which the key and the position of 
each record is recorded in a separate portion of the file 
called an index. Contrast with direct file and sequential 
file. 

initialize. To prepare for use. For example, to initialize 
a diskette. 

input. Data to be processed. 

job. (1) A unit of work to be done by a system. (2) 
One or more related procedures or programs grouped 
into a procedure. 

job queue. A list, on disk, of jobs waiting to be 
processed by the system. 

katakana. A one-position symbol, pictogram, or 
graphic character used to represent phonetic sounds. 

key. One or more characters used to identify the record 
and establish the record's order within an indexed file. 

keyword. A symbol that identifies a parameter. 

left-adjust. To place or move an entry in a field so that 
the leftmost character of the field is in the leftmost 
position. Contrast with right-adjust. 

library. (1) A named area on disk that can contain 
programs and related information (not files). A library 
consists of different sections, called library members. 
(2) The set of publications for a system. 

library member. A named collection of records or 
statements in a library. The types of library members 
are load member, procedure member, source member, and 
subroutine member. 

load member. A library member that contains 
information in a form that the system can use directly, 
such as a display format. Contrast with source member. 

master file. A file that is used in a job and that is 
relatively permanent, even though its contents may 
change. 

member. See library member. 

menu. A displayed list of items from which an operator 
can make a selection. 
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message. Information sent to an operator or 
programmer from a program. A message can be either 
displayed or printed. 

message. identification code (MIC). A four-digit number 
that identifies a record in a message member. This 
number can be part of the message identification. 

MIC. See message identification code. 

mode. A method of operation. For an example, see 
enter/update mode. 

modulus IO/modulus 11 checking. Formulas used to 
calculate the check digit for a self-check field. 

multiple. More than one. 

non-contiguous key. A key that is made up of 2 or 3 
non-consecutive record fields. 

null character. The character hex 00, used to represent 
the absence of a printed or displayed character. 

numeric. Pertaining to any of the digits 0 through 9. 

OCL. See operation control language. 

operand. A quantity of data that is operated on, or the 
address in a computer instruction of data to be operated 
on. 

output. The result of processing data. 

overlay. (1) To write over (and therefore destroy) an 
existing file. (2) A program segment that is loaded into 
main storage and replaces all or part of a previously 
loaded program segment. 

parameter. A value supplied to a procedure or program 
that either is used as input or controls the actions of the 
procedure or program. 

primary index. The index that is built when an indexed 
file is created. Contrast with alternative index. 

printout. Information from the computer that is 
produced by a printer. 

procedure. A set of related operation control language 
statements (and, possibly, utility control statements and 
procedure control expressions) that cause a specific 
program or set of programs to be performed. 

procedure member. A library member that contains the 
statements (such as operation control language 
statements) necessary to perform a program or set of 
programs. 
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program. (1) A sequence of instructions for a 
computer. See source program. (2) To write a sequence 
of instructions for a computer. Same as code. 

prompt. A displayed request for information or 
operator action. 

protected field. A displayed field in which operators 
cannot enter data. 

queue. A line or list formed by items waiting to be 
processed. 

record. A collection of fields that is treated as a unit. 

remote file. A file that resides on a system connected to 
the user's own system via a communication facility. 

right-adjust. To place or move an entry in a field so 
that the rightmost character of the field is in the 
rightmost position. Contrast with left-a4just. 

RPG. A programming language specifically designed 
for writing application programs that meet common 
business data processing requirements. 

scratch fil~. A file, usually used as a work file, that 
exists until the program that uses it ends. 

screen design aid (SDA). The part of the Utilities 
Program Product that helps the user design, create, and 
maintain displays and menus. Additionally, SDA can 
generate specifications for RPG and WSU work station 
programs. 

SDA. See screen design aid. 

self-check field. A field, such as an account number, 
consisting of a base number and a check digit. 

sequential file. A file in which records occur in the 
order in which they were entered. Contrast with direct 
file and indexed file. 

SEU. See source entry utz1ity. 

shift in (SI). A one position hexadecimal character 
(OF) that signifies the end of an ideographic character 
string, 

shift out (SO). A one position hexadecimal character 
(OE) that signifies the start of an ideographic character 
string. 

SI. See shift in. 

SO. See shift out. 

sign on. (Verb) To begin a session at a display station. 



source entry utility (SEU). The part of the Utilities 
Program Product used by the operator to enter and 
update source and procedure members. 

source member. A library member that contains 
information in the form in which it was entered, such as 
RPG specifications. Contrast with load member. 

source program. A set of instructions that are written 
in a programming language and that must be translated 
to machine language before the program can be run. 

special character. A character other than an alphabetic 
or numeric character. For example;*, +,and% are 
special characters. 

specification sheets. Forms on which a program is 
coded and described. 

SSP. See System Support Program Product. 

statement. An instruction in a program or procedure. 

status. The condition. For example, the status of a 
printer. 

subroutine. A group of instructions that can be called 
by another program or subroutine. 

subroutine member. A library member that contains 
information that must be combined with one or more 
members before being run by the system. 

syntax. The rules for the construction of a statement. 

system. The computer and its associated devices and 
programs. 

system library. The library, provided with the system, 
that contains the System Support Program Product and 
is named #LIBRARY. 

System Support Program Product (SSP). A group of 
licensed programs that manage the running of other 
programs and the operation of associated devices, such 
as the display station and printer. The SSP also 
contains utility programs that perform common tasks, 
such as copying information from diskette to disk. 

transaction. An item of business. The handling of 
customer orders and customer billing are examples of 
transactions. 

truncate. To shorten a field or statement to a specified 
length. 

Utilities Program Product. A program product that 
contains the data file utility (DFU), the source entry 
utility (SEU), the work station utility (WSU), and the 
screen design aid (SDA). 

utility program. A System Support Program Product 
program that allows you to perform a common task, 
such as copying information from diskette to disk. 

variable. A name used to represent a data item whose 
value can change while the program is running. 
Contrast with constant. 

work station. A device that lets people transmit 
information to or receive information from a computer; 
for example, a display station or printer. 
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Cmd 5 7-20 
Cmd 5 key (Record Backspace) 4-11 
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control breaks 6-11 
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Data Field Selection Display (List) 6-9, 6-22, 6-33 
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6-30 

DFU specifications 1-2, 7-4 
DFU steps 1-6 
DFU storage requirements 8-17 
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Display Attributes/Specification key 7-20 
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displays you create 10-27 
distributed data management 8-16 
double spacing 6-42 
Dup key 7-11 
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End-of-Job key 7-20 
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enter mode (entry mode) 4-45 
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field editing 7-23 
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file 1-3 
file definition 1-3, 1-6, 2-1, 3-1, 3-9 
file definition (creating the source) 3-9 
file definition name 2-12 
file definition specification sheets 1-3 
file description (see file definition) 3-1 
file label 2-12, 4-24, 5-18, 6-46, 8-3, 8-8 
file name 2-12 
file name (status line) 7-3 
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file source 1-6, 3-1 
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program 1-1 
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formatting the displayed data 2-13 
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function keys 7-11 

Enter/Rec Adv 7-14 
Field Exit 7-15 
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Field- 7-15 
Help 7-17 
Home 7-14 
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Roll Up 7-16 

function keys/cancel fields (DUP) 7-14 
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General Information Display (enter/update) 4-5, 4-26 
General Information Display (Inquiry) 5-7, 5-19 
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generated record numbers for direct files 4-32 
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help for programmers 8-1 
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help key 1-4, 7-17 
help text 1-4 
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Home key 7-14 
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how DFU stores the program 7-4 
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how the program is created 1-8 
how to accept with error 4-10 
how to add records during entry 7-21 
how to add specifications 4-9, 4-39, 7-9 
how to avoid program setup 7-10 
how to cancel a job 7-22 
how to cancel changes to fields 7-14 
how to cause a blank line in a report 6-37 
how to cause blank lines in a report 6-24 
how to cause blank lines in printout 6-11 
how to change a display 10-27 
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how to change display formats 10-27 
how to change display source 10-27 
how to change records during entry 7-21 
how to change specifications 7-6 
how to correct specifications 7-7 
how to create a file definition 3-9 
how to create similar programs 7-5 
how to delete specifications 4-38 
how to describe your file 1-6, 3-1 
how to describe your program 1-7 
how to display attributes 7-20 
how to display batch accumulators 7-19 
how to display specifications 7-20 
how to duplicate fields 7·12 
how to end the job 2-8, 4-43, 5-15 
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