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FiGUuRe B
Example of good coding for a date routine

system is written in good old RPG lll,and many of the later
programs are written in RPG IV — several of which were
developed from converted RPG il code.

As with other packages, |BA provides date manipulation routines

Wb ] A i The prototype:
that can, for example, convert the internal seven-digit format to an
external six-digit format in the form of YYMMDD, MMDDYY, or e T e
DDMMYY (a field in the LDA specifies which of these is used). To
accomplish this date conversion,a subroutine is copied into the The procedure:
source code, and work fields are used to set and retrieve the dates P ExToInDate b
when the subroutine is executed. e e i
My customer converted the date routines to RPG IV without c 2-add £ chene ADTIEX
thought to using them properly (making them true ILE routines). : L ::I,- in

Figure A shows an example of bad coding, which the customer had
to perform each time he needed to convert a date. In Figure B, you
see an example of good coding practice that improves the date
routine. This example uses the existing converted copy member and,
hence, preserves the existing logic.

/topy oslcopysrc/qrpglesrc,8DTIRC
P e

The function call (how we convert dates in the program):

(" Eval FromCYMDdate =
ExToInDate(Frombate)

the remote IP device is always used.
However, | want to use port 3002,

acter field will contain '0" or '1', reflect-
ing the value of the assigned funcrion.
— iSeries NEWS technical staff m

operation) and then specify this character
field as the target of a debug operation.
After you've assigned a value, the char-

You specify the port to use when

you create the printer device rather
than specifying it at the output-queue
level. The Port parameter on command
CrtDevPrt (Create Device Desc Printer)
specifies the port.

— iSeries NEWS technical staff
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DETERMINE THE VALUE OF BIFS

When debugging my RPG IV
program, how can | see the value
of fields %EOF, %Found, and so on?
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You can’t display the value of

%EOF, %Found, and such with
the debugger because they’re not fields.
You can infer their value based on the
execution path your program takes when
you condition your code based on the
value of one of these functions. You can
also assign the value of these functions to
a one-byte character field (using an Eval
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SETTING JAVA
CLASSPATH IN QSHELL

We've been trylng to compile

the - example pro-
gram in QShell (sae "Augmenting
QShell Utilities,” June 2000, www
.iSeriesNetwork.com, article ID 7404),
but we can’t get the classpath to
hold both the access package path
and the default system package
path.When we change the class-
path for the access package, the
compiler can’t find the default
system package. How can we
overcome this?

You can use the following com-
mand in QShell to compile the
DirectoryList.java file:
Jjavac -classpath /qibm/proddata
-IHTTPIPl;h-L ic/jt400/1Lib/ jt400. jar
/myjava/DirectorylList.java

www.iSeriesNetwork.com

The classpath option provides the

path to the IBM Toolbox for Java (the

jt400.jar file), and I've path-qualified
the DirectoryList.java source file. If
your source file is in a directory called
something other than /myjava, change
the command appropriately. _

This approach works on my iSeries
running O$/400 VSR2 and JDK 1.4, but
compiler behavior can vary depending on
using a JDK at least as current as 1.2 and
that you've applied the latest Java Group
PTE. The JDK 1.2 release introduced the

“bootstrap classpath,” a separate class-
path for system packages. Before this
JDK release, it was a challenge to juggle
both system and user classpath entries,
and this may explain the difficultly
you're experiencing.

For more information about compiling

and running Java code on the iSeries,
including the role of the user, bootstrap,
and extension classpaths, see the second
edition of Java and the ASH00 (2002,

29th Street Press).
— Dan Darnell m
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AVAILABLE LINUX 5250
EMULATION PRODUCTS
I'm looking for a 5250 emulation
Q program for Linux. Does IBM
offer one? Are there others that are
available on the Web? Ideally, it would
be great if the product were free.

IBM indeed offers a Linux-based
5250 emulation program as part of
its new iSeries Access for Linux product.

You can download iSeries Access for
Linux at wrorw-1.ibm.comiserversleserver
fiseriesfaccessflinux. 1Series Access for
Linux is licensed exactly as the other
members of the iSeries Access family,
and you must buy a client license in
order to connect the 5250 emulation
to the iSeries. In addition, IBM’s iSeries
Access for Web product can provide
5250 emulation for a Linux system using
the Netscape browser.

A couple of free 5250 emulation desk-

THE GOOD, THE BAD,THE UGLY

by Paul Morris

Overrides in a Called Program

top products for Linux are also available
as well as one reasonably priced share-
ware product. You'll find one open-source
product at bttp://tnS250.sourceforge.net,
and another open-source 35250 emu-
lator at bttp:/linux.tucows.com/preview
/8731.html. While I haven’t used either
of these, I have used the TN5250 prod-
uct from MochaSoft (inwrvmochasoft.dk).
This product isn’t free (it costs $25), but
it’s small, high quality, and works well.
— Michael Otey m

In a suite of programs | was reviewing before implementation, an RPGLE program called a CL program (not CLLE) with this

code before opening a work file:

CRTDUPOBJ

0BJ (XYP25) FROMLIB(*LIBL) OBJTYPE(*FILE) +

TOLIB(AQTEMP) NEWOBJ(*SAME) DATA(*NO)

OVRDBF FILECXYP25) TOFILECQTEMP/XYP25)
The program happened to work because QTEMP was higher in the library list than the database library (but this could not be
guaranteed).

If the CL program had instead called the RPGLE program after doing the override, the override would have worked. But
OVRDEBF in this form is “invocation sensitive,” so the override is removed when the called CL program returns.

To fix this particular problem, | used the following code:

OVRDBF FILE(XYP25) TOFILECQTEMP/XYP25) OVRSCOPE(*JOB)

The *JOB option on the override keeps the override active for the entire job, including all activation groups and invocations. |
could have employed other approaches, such as doing the override in the RPGLE program or changing the activation groups of
the programs, but this was a quick fix (the program was going live that day) that suited the development environment.The help
text for OVRDBF provides more details about the OYRSCOPE options.

Making a Comment in Code , [
How many times has this happened to you? You're reading down an RPG program in fixed-format layout trying to understand
what is happening, but it doesn't make sense. Then, you try debugging the program and find the debugger skips a line. Why?
Because the programmer commented out the line with a single asterisk character (*) in column 7,and you missed it when you
originally reviewed the code. A single * to comment out a line is poor coding practice that causes more problems later on.
| prefer either of the two following methods of commenting out code:

c*PMB1 i fldttlP3 <> *blanks

c eval wrkdtal = Ztrim(wrkdtal) + ',' + fldttl@3
or

c*PMO1 if fldttl@3 <> *blanks

¢ eval wrkdtal = Ztrim{wrkdtal) + ',' + fldttl@3

where PMO/ is a change reference that matches a comment in the program header.
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by Paul Morris

Manipulating Indicators as Arrays

One disagreement |'ve had with a colleague has been on the sub-
ject of manipulating indicators as arrays, as in the following code:
(o MOVEA ' 00OpODoD" *INC6D)
The style guides warn people from using this technique, but some
still use it, even in modern RPG IV programs. | recently had to

change a display program to use another indicator to condition a
field on the display; every indicator appeared to have been used
until | checked through all the MoveA lines and found one indica-
tor in the middle of a group that was set but never used.

Even worse is subscripting for an indicator using a variable such
as *IN(Ind). My colleague firmly believed that he had to employ
subscripting of indicator arrays to solve this particular issue: He
had about 20 different value fields on a screen for a multicurrency
system. Each field had to be validated for the number of decimal
places and the minimum unit allowable (some currencies don’t
have decimal places represented by cents or pence, and others
have such small value that even one unit is too small).

His solution was to use a subroutine to validate the value.
For each screen field in turn, the value was placed in a work
field and in an index set representing the first of two possible
indicators for the error messages on the display file. These code
snippets show what he did:

c Eval whHValAmount =
CostFLd1

c Eval Ind = 64

C EXsp ValAmount

c ValAmount Begsr

The validation coding:

c 5] ) T

€ Eval *in(ind) = *on

c Endif

c If Gt

c Eval *in(ind+1) = *on

a Endif

c Endsr

iSERIES NEWS  JUNE 2004

My alternative was to employ a prototyped call to a proce-
dure. Here are snippets from the solution he eventually used:

The procedure definition in the program D-specs:

d ValAmount pr

d wi#valamount 15 02 Value
d w#inde n

d w#inma n

The procedure call in the C-specs:

G callp
ValAmount(CostFld1: *in64: *iné5)

The procedure at the end of the source:

p ValAmount b

d ValAmount pi

d wHvalamount 15 02 Value
d whinde n

d wHinma n

The validation ceding:

(4 Select

c When T

g Eval wiinde = *on
c When PRy

C Eval whinma = *on
(- Endsl

5 Return

p e

| think you'll agree that the CallP line is much clearer and
shows which indicators are being used.

Paul Morris is a freelance senior analyst/programmer in the U.K. who
provides programming and systems support for the iSerjes. You can e-
mail him at Paul@wssltd.demon.co.uk.

Gota Hot Tip?
Looking for an answer?

If you think your tip or question is
of interest to other readers, please
e-mail it to us at

techcorner@iSeriesNetwork.com
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You can name the PR and PI descrip-
tions to match the name of the module,
or you can assign a name of your
choosing — perhaps a shop-standard
name such as Main. If the name on
the PR/PI descriptions doesn’t match
the module name, you must specify the
module name with the ExtPgm key-
word (e.g., ExtPgm('MyPgm')).

Figure 1 shows a sample *Entry Plist
for a program named MyPgm and a
pair of sample PR/PI combinations to
replace it. You can call this program
from any program, whether or not the
calling program prototypes the call.
The calling program can even be a CL
program or an RPG III program.

There are several reasons you might
want to switch to using PR/PI descrip-
tions instead of an *Entry Plist. First,
the coding is consistent with the cod-
ing required for subprocedures, which
don’t support *Entry Plist. Second,
the free-format replacement specifica-

tion for C-specs doesn’t support the
Plist or Parm operation; free-format
coding renders the *Entry Plist obso-
lete. Last, you can take advantage of
prototyping to better control how
parameters are passed by using pro-
totyping keywords such as Const and
Options(*NoPass).

Note that you cannot pass param-
eters by Value to a main procedure,
nor does a main procedure support a
return value.

ROUNDING INTERMEDIATE

RESULTS

The Eval operation supports the (H)
operation extender to provide a half-
adjust, or rounding, capability. But the
rounding occurs just once for an
expression — after the entire expres-
sion is evaluated using RPG’s internal
sizing rules for intermediate values.
Occasionally, you need to exercise more
control over the precision and accuracy

of intermediate results than Eval and
the (H) extender can provide. To con-
trol intermediate results in an expres-
sion, you can include the %Dec and
%Dech decimal-conversion functions in
the expression.

For example, the two statements in
Figure 2 might yield different results.
The first statement leaves the size and
precision of any intermediate values
up to RPG and rounds the end result
only once. The second statement
explicitly controls the size and precision
of intermediate values (specifying 13
digits with two decimal places) and
rounds each intermediate value. The
second statement will yield a more
accurate result for this sample calcu-
lation.

For information about Bryan Meyers’
book Power Tips for RPG IV, go to

iSeriesNetwork.com/str/books/unique
book2.cfm?NextBook=218. [}
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by Paul Morris

Reset vs. Clear

An experienced programmer asked me about the difference
between Clear and Reset (he had never seen Reset before and
was changing one of my programs). So, on the theme of what is
basic to some is new to others, I'll briefly explain the differ-

ence.

with so many things, there are ways around it. The following
code shows a quick update using interactive SQL.The order
header file oep40 needed a flag setting in which there was a

match on the corresponding file Xjp20.The Exists statement
checks that a record matches in the joined file. The a.ordn40
uses a correlation variable (a) to bring into the Select state-
ment the order number (ordn40) from the file being updated:

Clear will set, say, a data structure or record structure to its
default values, such as blanks in character fields, zeros in
numeric fields, or to the value set with an Inz.

Reset will set the data to the value it held when the *InzSR sub-
routine finished. So, if this subroutine reads a file and populates
some fields with data, Reset in other subroutines will cause the
data to be reset to these values. Obviously, you cannot use Reset
in the *InzSR or any of its called subroutines.

Updating a Joined File
It's often assumed that you can’t update a joined file, but as

60 PROVIP iSERIES NEWS  SEPTEMBER 2004

update oep4D a

set type4D = 'M'

where cono4® = 'DC' and exists

(select * from Xjp20 where cono20 = 'DC' and
pord20 = a.ordn40)

Paul Morris is a freelance senior prog
can e-mail him at Paul@wssltd.demon.co.uk.
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is created using the system date and time values. A
SubSt function strips out the Month/Day/Hour/
Minute/Second portion of the current time in the

FIGURE I8
RPGLE program FTPTimStp source code

FFTPSRC UF A E DISK RENAME (FTPSRC: INPUT)

* Convert date / time (QWCCVTDT) API
S 10

E, , / § ANMSS ‘hich 1¢ o) - . D InpFmt Inz( '*CURRENT' )
format MMII)I)HHMA.\ASS, which is thcn appended 2 : e L P
to the .dat file extension. The next lines close the D Outfmt s 10 InzC '*YYWo' )
- i * Current date and time
connection and shut down FTP. D CurDatTim s
. . . . D  CurbDat 85 0
To make this solution work in your environment, b CurTim 95 0
you’ll need to change the values used in the Open, R i date
sp . - e ] oo e g D ErrData DS
User, and Put subcommands. Figure 1c shows a 8 brecivioi 3 bl
o s of TP SCT1 ~ r > D  BytesAval 5 88 0
sample of the FTP output script produced by the e i s
PTimS 2 D  Reserved 16 16A
Stp p :
FTPTimStp program : i Lo,
— Michae gt
Michael Otey m Write the FTP Script
EVAL SRCDTA = 'DUMMY DUMMY'
WRITE  INPUT
EVAL SRCDTA = 'CLOSE'
WRITE  INPUT
EVAL SRCDTA = 'OPEN MyServer
WRITE INPUT
EVAL SRCDTA = 'USER MyUser MyPwd'
WRITE  INPUT
EVAL SRCOTA = 'NAMEFMT 1'

FIGURE Ic
FTP output produced by FTPTimStp

e R L G R R E

DUMMY DUMMY

CLOSE

OPEN MyServer

USER MyUser MyPwd

namefmt 1

PUT /QSYS.LIB/MyLib.L1B/ftpsrc.FILE/ftpmbr.MBR
temp\0909095236.DAT

CLOSE

QulT

fonnoon

Retrieve date and time to timestamp FTP file name

Write the timestamp file name & the end of the script

WRITE INPUT

CALL rawccvToT!

PARM InpFmt
PARM InpTim
PARM OutFmt
PARM CurbatTim
PARM ErrData

SRCDTA = 'PUT ' +

*/QSYS.LIB/MyLib.LIB/ftpsrc.FILE/ftpmbr .MBR'+
' temp\' + XSUBST(CurDatTim:5:10) + '.DAT'
WRITE INPUT

EVAL SRCDTA = 'CLOSE'

WRITE INPUT

EVAL SRCDTA = 'QUIT'

WRITE INPUT

SETON LR

by Paul Morris

Coalesce and Value

One of the joys of working as a freelancer is that you must han-
dle all manner of programs written over all manner of databas-
es.A program that | inherited and was debugging was reading a
file of processed orders, looking for the highest order number
(which could have been in either of two fields) to get the start
point for unprocessed orders. (I don’t design this stuff!)

The program had convoluted logic to do this that didn’t
work. | replaced it with the following SQL statement. Note that
the functions coalesce and value are equivalent; | use them both
here to demonstrate their use:

c/exec sql
c+ Declare ordmax Cursor for

c+ Select

c+ coalesce(max(Pord15),' '),
value(max(Sord15),"' ')

c+ From

c+ Xcp15

c+ Where

c+ Cono15 = :L#Cono

c+ For fetch only
c/end-exec

60 PROVIP iSERIES NEWS OCTOBER 2004
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The max function for both fields (Pord!5 and Sord|5) returns
the maximum value found in the file — which is straightforward
and worked on the test database. But this program was about to
go live on a new database, and an empty file would have returned
null and the logic would have failed. The coalesce/value functions
go along the fields in the list between the parentheses and return
the first non-null value. So for a new database, blanks are
returned; otherwise, the largest order number is returned.

I've rarely seen these functions used, and it's not commonly known
that even AS/400 Query has the same functionality using value.

Paul Morris is a freelance senior analyst/programmer in the UK. who

provides programming and systems support for the iSeries.You can e-
mail him at Paul@wssltd.demon.co.uk
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RclStg Select(*DbXref)

— Paul Conte

For information about Paul Conte’s book Power Tips for
iSeries Database and SQL, go to iSeriesNetwork.com
[str/books/uniquebook2.cfm?NextBook=217.

ISERIES ACCESS ODBC DRIVER KEYWORDS

¢, I'm trying to automate an ODBC connection to
%{ our iSeries. We want to access ).D. Edwards data
that’s on the iSeries and output it for custom reporting.
However, we don’t want the application to be prompted
for sign-on information, and we want to make sure it

by Paul Morris

SQL and RRN

It's not always appreciated that SQL can process using the relative
record numbers (RRNs) of a file. This is not a common technique,
but in some cases, it does provide a solution. In the example below,
| had to reprocess records imported from a Web application where
the data was sitting on a flat file. | needed to get the latest version
of a record. This is one case where the application was ugly, forcing
me to use these code snippets:

d IndNull s 4b00
d Rrn259a s 9 00
c/exec sql
c+ Declare Xj25%9a Cursor for
c+ Select
c+ max(rrn(Xjp259a))
c+ From
c+ Xjp259a
c+ Where
c+ substr(Dat25%9a,21,12) = :a_PartNumber
c+ For fetch only
c/end-exec
c/exec sql
c+ Fetch Next

“ c+ From

Al o+ Xj259a
c+ Into
c+ :Rrn25%9a :indnull

a c/end-exec
» Here, IndNull is a binary field used to indicate that no data has

~ been found — it's used as a null indicator — and Rrn259%a is the
numeric field that holds the returned RRN. In the SQL Declare
statement, | get the highest RRN, where the part number exists in

52 PROVIP (SERIES NEWS NOVEMBER 2004
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connects to the right database. What keywords do |
need to use in the connection string?

You can control the user ID and password information, as

well as the database information that is used in your ODBC
application’s connection string. The table in Figure 1 summa-
rizes the most important keywords you can employ with the
iSeries Access ODBC driver. The following code snippet shows
how to use these keyword pairs in a VB/ADO application:

Dim c¢n As New ADODB.Connection
cn.ConnectionString = _

"DRIVER={Client Access ODBC Driver (32-
bit)};SYSTEM:S103D438;DBQ:ODBCDEMO;CMT=0”
cn.Open

— Michael Otey m

a certain position within the record. In the Fetch statement, |
retrieve both the RRN and the null indicator, which is checked
to ensure a result is returned (a negative value means no data
was found).

| then used returned RRN to chain to a record to get the data:

G Rrn259%a chain Xjp259a
The following SQL statement shows an alternative way to

retrieve the data:

c/exec sql

c+ Declare Xj259a Cursor for
c+ Select

c+ Dat259%a

c+ From

c+ Xjp259a a

c+ Where

c+ rrn(a) =

c+ (Select max(rrn(b))
c+ From

c* Xjp259a b

c+ Where

c+ substr(b.Dat259a,31,15) = :a_PartNumber)

c+ For fetch only

In this example, | use SQL to retrieve the flat file record by
RRN, using an inner Select in the Where clause to determine the
largest RRN. From either method, the result is the latest record
that satisfies the selection criteria. [ ]

Paul Morris is a freelance senior programmer/analyst in the UK. who
provides programming and systems support for the iSeries. You can e-mail
him at Paul@wssltd.demon.co.uk.
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ODBC PERFORMANCE
PROBLEMS WITH OS/400
UPGRADE

We're using ODBC to exchange
¢ data with our shipping system.
The vendor has told us that when
we install the next upgrade to our
iSeries, ODBC queries will take 15-
30 seconds per transaction; these
queries take less than a second now.
The vendor suggests that we replace
the IBM ODBC driver on the ship-
ping system with a third-party driver,
as IBM has failed to update its ODBC
driver. I'd rather keep the iSeries
Access ODBC driver, if possible.

by Paul Morris

In specific situations, various

third-party ODBC drivers may
have an advantage over the IBM
iSeries Access ODBC driver, but I
strongly doubt that’s the case here —
especially considering that the ven-
dor’s application is currently using
the IBM iSeries ODBC driver with
very good results. IBM does continue
to update the driver as needed to uti-
lize relevant changes that it makes in
05/400.

Considering that your third-party
application isn’t changing, and that
you're currently getting excellent per-
formance using the application with
an earlier version of the iSeries Access
ODBC driver, you should get the same

The Good, The Bad, The Ugly

c

ErrorsOnlyOr2forAllSteps...

level of performance that you're expe-
riencing now using the newer version
of the IBM ODBC driver.

In V5R1, [BM changed the way
in which the default library and the
library list values worked to make them
more compatible with typical ODBC
usage, and this change did create some
problems. If you used the *SQL nam-
ing convention, V5R1 and later ODBC
drivers used only the value in the SQL
default library field for unqualified file
names and ceased using the entries in
the library list field. But this change
doesn’t affect performance, and at
worst, it requires you to update the
DSN that the application is using. In
most cases, no changes are required.

— Michael Otey m

Long Data Names

| originally started my career in Cobol programming, where the
use of long, descriptive data names was second nature. Coming
to RPG il with the limit of six characters was a difficult hurdle
for me to overcome. Most programmers whom ['ve seen using

c = 1

Oy, this is over the top, but it does show that |0 charac-
ters is not a limitation, The use of descriptive data names looks

RPG IV will use up to 10 characters, but not many are aware better with the /FREE coding style. ]
i that you can use more than |0 characters.To prove this point

to a colleague, | created this somewhat extreme example:
' Paul Morris is a freelance senior programmer/analyst in the UK.

d ThisFlagIsToCheckIftheAuditTrailHasBeenRequested who provides programming and systems support for the iSeries. You

ForThisProgram. .. can e-mail him at Paul@wssltd.demon.co.uk.

d
TheValuesCanBeEither1ForErrorsOnlyOr2forAllSteps...
d s 1
5 This month’s Tech Corner sponsor & |
c {
ThisFlagIsToCheckIftheAuditTrail. .. ezl O |
-
c =B
HasBeenRequestedForThisProgram. .. =

c ’ 9 J 5 . 2 % 5 T X vy A
TheValuesCanBeEither1For... 3 ; oncept Inc.
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