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SORT applications have remained a staple of 
mainframe processing while taking on new and

critical roles in data warehouse, data mining and clickstream
data applications on client/server
platforms. Because of the continued
importance of sorting, programmers
must still write new mainframe sort
applications as efficiently as possible
while improving their techniques for
maintaining existing applications.
Maintenance is especially important
since industry studies have shown
that the price of maintaining an applica-
tion can be up to 10 times the original
development cost. 

Sort products are now being
introduced that integrate PC (client)
and mainframe (server) components.
The PC component consists of a
Windows-based graphical user inter-
face (GUI) that gathers information
about a sort application; the mainframe
component interprets the information
and interfaces with the mainframe
sort package. No sorting is done on the PC. Visual SyncSort
for MVS, Syncsort's new sort product, is designed to
incorporate two such components and bring mainframe sort
development and maintenance into the world of icons,
pull-down menus and visual prompts. Screens from Visual
Syncsort are used as illustrations in this article.

ORDERING SORT'S RICH FUNCTIONALITY

The functionality in contemporary sort packages is
extremely rich, and the initial challenge in designing a PC

interface component is to isolate these functions and use
them as building blocks for the interface. These are the basic
functions in contemporary sort packages:

● Filter (Select)

● Sort/Merge/Copy

● Sum (Aggregate)

● Reformat

● Output multiple files

● Write reports

Once isolated, functions need to be
arranged in logical steps. When the
steps are logical and intuitive, the
interface feels natural and easy-to-use.
The most natural order will mirror the
order of the sort process itself:

1. Define the input record.
2. Set up a filter for input records (optional).
3. Specify sort or merge fields or choose to copy.
4. Describe summation (optional).
5. Define one or more output files.

For each output file, the following processing can be
performed:

● reformat output records 
● set up output filters 
● format reports

Mainframe Sorting
Made Easy — Finally!

Sort products are now being introduced that integrate PC (client) and mainframe (server)
components. These tools bring mainframe sort development and maintenance into the world

of icons, pull-down menus and visual prompts.

Using a client/server tool
to create new mainframe

sort applications or to
maintain existing main-
frame applications has
many advantages. The

learning curve is flattened,
because programmers

don't have to be trained in
complex control

statement syntax.
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THE SUMMARY SCREEN

The unifying element in a graphical interface is the summary
screen. The sample screen in Figure 1 provides an overview of the
entire application. In this case, the summary screen provides a logical,
orderly and intuitive "feel" by displaying the following information:

● shows which general process has been selected (sort, merge or
copy — in this case, sort)

● lists the functions available
● marks the available functions as defined or undefined. 

Each major sort function provides access to additional functions,
which are implemented through a series of screens and dialogs. The
logical organization and the help facility eliminate time-consuming
reliance on user manuals.

CONTROL STATEMENTS VS. A GRAPHICAL
INTERFACE

If you compare traditional development with sort control
statements to development through a GUI, you will notice two
striking differences:

● immediate online feedback eliminates syntax errors
● a data dictionary automatically tracks changes in field position

and length 

Both of these differences are advantages that allow you to define
a sort application much more quickly and easily.

IMMEDIATE ONLINE FEEDBACK

Anyone who writes sort control statements knows how often syntax
errors must be corrected and how often documentation must be
consulted to verify acceptable values for a wide variety of parame-
ters. An interactive interface eliminates both of these time-consuming
chores by providing correct values through such facilities as
pull-down menus and online help and by generating error-free
control files. 

You also avoid errors because incorrect values cannot be entered.
For example, the Data Summation screen in the sort product used
as an illustration in this article shadows out fields that cannot be
summed. Also, the sort product will not allow field types to be mis-
matched on the Data Filtering screens. You simply can't make illegal
comparisons between a character and a numeric field or between a
field and a constant of different types.

Whenever you enter an unacceptable format or an illegal com-
parison, an error message pops up, explaining exactly what your
problem is and preventing your forward progress until the error
is corrected. 

After you enter all the information about an application on the
interface screens, you click the Generate button on the summary
screen to generate the control information you need to run the
application on the mainframe automatically. The control file is
completely free of errors, allowing you to eliminate the hours of
testing and debugging usually needed when you define applications
with control statements.

THE CHALLENGE OF TRACKING FIELD
SPECIFICATIONS

Defining sort applications with control statements is error-prone
and tedious because you must always refer to the current position,
length and format of each field. Field position can be changed by
input and output record reformatting. Consequently, field position
and length can be quite different in various control statements in the
same application:

● INCLUDE — processing is performed on records exactly as
they are input

● SORT, SUM and OUTREC — field position may be changed
by input reformatting

● OUTFIL OUTREC and report writing functions — field
position may be changed by previous OUTREC reformatting 

For example, if only two fields are needed in the output records
from a sort, the input records could be reformatted to contain only
those two fields, as illustrated below:

INREC=(17,23,107,8)

The company name field, which began in byte 17 with a length of
23 bytes, would be reformatted to begin in position 1. The second
field, which originally began in byte 107, would then begin in
position 24.

If the company name is the sort key field in the application, it
must be referenced in the sort control statement by its new position:

SORT FIELDS=(1,23,CH,A)

In addition, there is no easy way to document the fact that the
company field has moved except in additional documentation.

USING A DATA DICTIONARY

A GUI easily solves the problem of tracking position, length and
format by using a data dictionary. Figure 2 presents a sample data
dictionary screen. You define each field once with a meaningful
name and its initial position, length and format. You then refer to
these fields by name rather than by their current positions, lengths
and formats. Cryptic control statements are completely eliminated
and meaningful field names make the application essentially

FIGURE 1: SAMPLE SUMMARY SCREEN 
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self-documenting. You can concentrate on what you are specifying
rather than the details of how you are specifying it.

The Input Record Description screen also allows century window-
ing and access to advanced functionality such as field conversion.

SPECIFYING FIELDS IN THE DATA DICTIONARY

You can type field names and descriptions directly into the
data dictionary, or you can read in data dictionaries from other
applications created in the PC component interface and modify
them appropriately. 

If an input file changes, you can modify a single data dictionary
and read this altered data dictionary into all the applications accessing
the changed input file. The PC component of the sort product will
automatically make all the appropriate changes throughout the
affected applications. 

The PC component can also read in and process data descriptions
from COBOL copybooks in order to create data dictionaries from
them. If a TCP/IP connection exists between your PC and the
mainframe, the sort product allows you to access the COBOL copy-
book in an MVS data set directly and import it to your PC. You can
view the processed layout in the standard data dictionary screen
format by clicking on the Preview button. 

You can also modify the imported definition. For example, a single
field can be divided into several fields if you need to reference parts
of the field separately. In addition, all the features normally available
on a data dictionary screen are accessible.

SPECIFYING THE SORT FUNCTION

To choose a sort key, you can click on an Input Field on the left
side of the screen and the arrow button. The selected field then
appears on the right side of the screen, as shown in Figure 3. 

The key fields must be listed in sort order; that is, the primary key
must appear at the top of the list and the secondary fields in order
after it. Any Input Field that cannot be used as a sort key is shaded. 

You can delete fields or change their order with the buttons
underneath the list of Sort/Merge Keys.

In this case, four fields have been chosen. Sales_Person is the pri-
mary key, and all the fields will be sorted in ascending (A) order. 

Other facilities available from this screen include the following:

● the ability to alternate collating sequences by clicking the
ALTSEQ button

● the ability to maintain the order in which records with the same
sort key were read on input, accessible through a checkbox 

Sum fields and fields for reformatted output records are selected in
the same way as key fields.

ATTAINING EFFICIENCY EFFORTLESSLY

To create an effective application, you must write syntactically
correct control statements that work efficiently. To do this, you
must make decisions such as the following:

● When should records be shortened (if they can be shortened)?
● When should data be expanded (if expansion is required)?

● When should data be converted?

Because a sort runs best when you sort the least data, you may
want to reformat the input record to shorten it before sorting, but
only if the output record is considerably smaller than the input
record. After sorting, you can expand records by adding spaces
between fields and converting fields to printable format. 

Whether or not the amount of data eliminated warrants the
amount of overhead it would take to remove that data on input is
not always easy to determine. Likewise, whether records should be
expanded and data converted once for all output files or individually
for each output file may not be a clear-cut choice. 

When you are using a graphical interface such as the one in the
PC component used as an illustration here, you only have to
describe the input record, the functions you wish to perform, and
the look of the output record. The sort product components contain
logic that determines when and how to reformat records for maximum
processing efficiency.

SETTING UP REPORTS ON SCREEN

Another advantage you gain by using a graphical interface is the
ability to set up report components such as headers and trailers
directly on screen. You no longer have to plan them with pencil and
paper first. 

FIGURE 2: SAMPLE DATA DICTIONARY SCREEN 

FIGURE 3: CHOOSING A SORT KEY 
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Figure 4 presents a sample trailer for a report, which is to be
divided into sections. Any text you type appears in black. In this
case, the typed phrases are "TOTALS for," "Items Sold" and "Value
of Sales." Other functions can be added to the typed text, and these
are available through a Toolbox, which is accessed by clicking buttons
near the bottom of the screen. 

Toolbox functions appear in red and are in protected mode. They
can only be changed or deleted through the Toolbox buttons at the
bottom of the screen. 

The Toolbox functions chosen in this example are an inserted
field (Sales_Person) and two totals. Other options in the Toolbox
are page numbers, date, time, and count of records in the report,
subtotal, minimum, maximum, and average.

CREATING THE SYSIN FOR MAINFRAME
PROCESSING 

When you have completely defined your application, you are
ready to generate a SYSIN file that will work with your mainframe
sort package to perform the work that you specified. To do this
through the PC component interface, you simply click on the
Generate button. 

If you prefer to check your work before creating a SYSIN file,
you can click on the Preview button for a summary of everything
you have defined. 

The application that you generate appears in a file on your PC
with a unique extension. This is the actual SYSIN file that will run
your application on the mainframe when it is added to standard
sort JCL.

The generated file can be sent directly to the mainframe if your
PC has a TCP/IP connection or it can be ported indirectly. Of
course, the generated file can be renamed on the mainframe and the
extension will be eliminated.

USING THE PC TO MAINTAIN EXISTING SORT
APPLICATIONS

One of the most important features of a client/server tool like a
sort product with PC and mainframe components is its ability to do
more than just help you define new applications. The sort product
can also be used to maintain legacy sort jobs, which were originally
written with control statements. 

The procedure for importing an existing mainframe application
is simple. A set of sort control statements from either a SyncSort
MVS or an IBM DFSORT job is run through the mainframe sort
package with a special parameter. No sorting is performed. The
output is a data set, which can be opened and changed within the
PC component. The data set contains a set of generic field
names for the PC component's data dictionary, which can be
renamed if desired. 

The applications created with a client/server tool as described
here are also easy to access, even many years after they are created.
The application information entered into the sort product component
on the PC is held there in a file with a special extension, which
should be considered temporary. The final generated file, which is
used on the mainframe to run sort applications, can and should
always be sent back to the PC and imported into the PC component
for maintenance or building additional applications. Following this

procedure ensures that the base application in which changes are
made is the production application and not an interim version. 

SORT WRITING MADE EASY WITH A GRAPHICAL
INTERFACE

Using a client/server tool to create new mainframe sort applications
or to maintain existing mainframe applications has many advantages.
The learning curve is flattened, because programmers don't have to
be trained in complex control statement syntax. They also don't
have to be taught how to write efficient applications. They merely
create a data dictionary for an input file and describe the functions
needed and the output required. The client/server tool does all the
work, eliminating the time needed to correct syntax errors and
debug logical errors caused by the invalid use of sort functionality. 

In addition, manuals are not required, since the PC component
interface has a complete help facility and real-time error checking.

Finally, mainframe sort applications are easy to create.  

John Arty is SyncSort MVS Development manager for Syncsort, Inc.,
and has more than 25 years of experience in both applications and
systems programming. John has managed Syncsort MVS development
since 1983. He can be contacted at jarty@syncsort.com. 

FIGURE 4: A SAMPLE TRAILER FOR A REPORT 


