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3 FormaServe
Andv Youens

BM i Consultant/Instructor at FormaServe, who

nas over 32 years IT experience working with
BM midrange servers, S/34, S/36, AS400,
iISeries & IBM i

* Specialties are IBM i, RPG, PHP, CL, Zend Server,
Zend Frameworks, SQL & DB2

* Accomplished instructor & an article writer
specialising in programming on the IBM |

* Prior to IT, Andy is proud to have served 10

years in the RoWommumcatlons

expert
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2 FormaServe

CL Proeramming Enhancements
* When launched in 1988 through to V5R3 in

.

2004, IBM had made no enhancements to CL
programming

We thought we were burdened with the same
CL forever!

We were stuck with restrictions like, only being
able to open one file in a program, cannot use
printer or ICF files, use sub-files within display
files, nor use program described display files
Then IBM got very bus the CL front & we
now have manvgﬁ#u;;rahmming features
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% FormaServe

Version 5.3 Enhancements:
* New variable types 4
* Using more than one file
* Structured programming

oy £
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2 FormaServe

Version 5.3 Enhancements

New, Variable Jypes
Dcl &M= #Char 18 ‘Testing..... '
bl tSalary  =Dec (9 2

Dl tInd #Lg1 1
bl teLoun 1IN
Dl tLoopt #1Int

.

No LEN parameter
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2 FormaServe

Version 5.3 Enhancements
File Handling

B
External —

Internal

Name

N

Name

f# G Files can be declared

DolF UtRst@lp Opnldi Restore
DclF ULJrn@lp Opnldf Journal )
f* Use the Open ID to retrieve the data *
RcwF OpnlIDi Restore )
RcwF OpnIDi Journal )

Internal

Name
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2 FormaServe

Version 5.3 Enhancements
Structured Programming - Dokor:

F# Do 18 times %7
LoFar Var{&Count) From({l) To(l@)
Chg¥ar tM=q Sst(&Rcy &Count &)
SndPgmisg  &Msg  ToPgml(+Ext)
EndDo
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2 FormaServe

Version 5.3 Enhancements
Structured Programming - DoWhile

e
Checks the
value of

&Count here!

f# Do While Count Is Less Than 100
DoWhile Condf &Count =Lt 188 )
Chg¥ar &Count (&Count + 1 )
SndPgmMsg  &M=g ToPgmi{ =Ext )
EndDo

www.FormaServe.co.uk



2 FormaServe

Version 5.3 Enhancements
Structured Prosramming - DoUntil s

F%# Do Until 180 Times %/

Dolntil Cond{ &Count =Gt 168 )
Chg¥ar &Count  (&Count + 1 )

Chgvar gy k=T ¥Bin{&Rcy &Count 2)
SndPgmisg &M= ToPgmOi =Ext )
EndDo

T
Checks the

\

value of Always performs loop!

&Count here!
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2 FormaServe

Version 5.3 Enhancements
Structured Programming - lterate

f* Iterate Example */
DoWhile Condi{ &Count =Lt 16808 )

RtwDtabra Stop tM=g

1 (g = )

Chglar &Count (&Count + 1 )
SndPgmMsg  &Msg ToPgmli =Ext )

EndDo f# [terate goes down to here! =/
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2 FormaServe

Version 5.3 Enhancements

f#  Select Groups with When's & OtherWise
Select

When Cond{ &Count =Lt 188 ) Then{ Do
Chg¥ar kCount  (&Count + 1 )
SndPgmisg  &M=g ToPgmOf =Ext )

EndDo

When Cond({ &Count =Egq 1860 ) Then{ Do )
ChgWar &Count { &Count - 1 )
EndDo

OtherWise Do
SndPgmisg  &M=g ToPgmil=Ext)

EndDo

EndSelect
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2 FormaServe

Version 5.3 Enhancements

Structured Programming —Leave

f# Leave Do Group Example ¥/

DoWhile Condi{ &Count =Lt 188 )

If (&M=g = "+=EMD' ) Then{ Leave )||/+ Gel out of the Do Loop =/

EndDo

SndPgmi=g  "ALl Done Time To Go Home!' ToPgmif#Ext)
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2 FormaServe

Version 5.3 Enhancements
Structured Programming — Example,

f+ Loop Thro Employee File

(c) - FormaServe Systems Ltd 1998 - Z@15

Start: Pam
Dol fiMsg *Char 2o
DelF Emplaoyee
--\\\\~““ HonHsg CpfE@AE Exec(Goto Error)
No GOTO's! Dolntil ‘@' J+ Do Farever! =/
Monflsg MeglD(CpfB86d) ExecilLeave)
Chg¥ar &GMsg  ( &EmFir || &EmSur )
SndPgmMsg  &Msg
EndDo
End: Return
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Version 5.4 Enhancements
* Subroutines 4
Pointer Variables
Based Variables
Defined Variables
* %Address & %Offset Built-in Functions
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2 FormaServe

Version 5.4 Enhancements

Subroutines

F+ Call SubRoutine S

CallsubR  SubRi{ GetUser )

'Heturn

F= 811 our subroutines now ..., #f

f#  Get the current user
SubR SubR{GetUser)

RtvJobs User( &lUser )
Chg¥ar &M=g  ('User:' || &User |» ' Signed On'
SndPgmMsg  &Msg  ToPgmi(+Ext)

EndSubR

f#  Get the current users text
SubR SubR{GetText)

RtvlUsrPrf UsrPrfitlUser) Text(&Text)
ChgYar EMsg ("Tewt is:' || &Text )
SndPgmtsg  &Msg  ToPgml(=Ext)

EndSubR
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2 FormaServe

\Version 5.4 Enhancements
Pointers & Based

bl thuto #Char 26 'abcdefahi jklmnoparstuywsyz’
Dcl EPLr #pLr Address(&auto)
bl kBased *Char 18  Sto(+Based) BasPtr(&Ptr)

&Based =
abcdefghij

Chg¥ar 0fs{&Ptr)  (z0fs(&Ptr) + 1@)

SndPgmM=sg  &Baszed ‘\\\\“

&Based =

'klrpnopqrst'

-

Chgvar thuto 'FormaServe Systems Ltd' [EESEECll

: Systems L'

SndPgmi=g  &Bazed
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2 FormaServe

Version 5.4 Enhancements

Defined Variables,
ncl Full sChar 2@ 'OGPL F55
Dol tLibrary +Char 18 Defvari &Full )
bl &0bject  #=Char 1@ Defvar({ &Full 11 )

-

&Library = 'QGPL'

&Object = 'FSS'
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3 FormaServe
\ersion 6.1 Enhancements

* Close Command il

* Include Command
* Declare Processing Options
* Dynamic prompt messages :
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2 FormaServe

Version 6.1 Enhancements

Close Command,

f# G0 Files can be declared =/

DclF UtRst@lp Opnld{ Restore )
DclF UtJrn@lp Opnld{ Journal )
RocwF Restore
RocwF Journal

f+ Ewplicity Close an Open File

Close OpnIDiJournal)
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2 FormaServe

Version 6.1 Enhancements

Include Source

f# Include Coding From Another Source Member ¥/

Include Srchbr(Error@l) SrcFile(Training/0ClLeSrc)

LO**TOT~-

135ee- /* Include Coding From Another Source Member L7
L368e- N
1 L137@@- /* START INCLUDE SRCMBR(ERRORE1) SRCFILE(TRAINING/QCLLESRC) */ )
| 13800- /* +
13902 Errorel - Standard Error Handling variables +
Lagee +
14122 Andy Youens - FormaServe Systems +
| 14200 September 2011 +
l43ee *
- l42ee-
14500- Dcl &Msgid *Char 7
| l4cee- Dcl &MsghDta *Char 256
| la7ee- Dcl &MsgF *Char 1e
l14g08- Dcl &MsgfLib *Char 1e
14908- Dcl &Errorsw *Lgl
LSeee-
| L51ee- Copyright '® 199@ - 2015 - FormaServe Systems Ltd.’
~300- MonMsg Cpfeeee Exec(Goto Error)

Q-

\/' END  INCLUDE SRCMBR(ERROR@1) SRCFILE(TRAINING/QCLLESRC) */
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2 FormaServe

Version 6.1 Enhancements
Define. Compiler Options..

bl tCompany =+Char 5@ 'FormaServe'

DelF ULRst@lp Opnld{ Restore )

Copyright '8 - FormaServe Systems Ltd 199@°

DolPreOpt  Logi +Yes ) UsrPrfi =0wner ) Aut( =Exclude ) ActGrpi Fss )

B _

Precedes all other

commands In‘any order
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2 FormaServe

Version 6.1 Enhancements
Dynamic prompt messages.

f# Detine Command Compiler Options ¥

Cmd Prompt{Usr@Bl3)] PntFile(UtMsgF =Dynamic)| +

HlpID(*Cmd) HIpPFATGrpTO :

>

*LIBL Is used for

value at run-time \

Very useful for multi
language support
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Version 7.1 Enha ncements'
* Nested INCLUDE support
* Encrypted debug listing view sup

* Compiler option to show DO TOG“p’~""""‘
group nesting levels in compiler listing

* Longer integer variables :
* Retrieve CL Source command support for ILE CLE.,

www.FormaServe.co.uk



2 FormaServe

Version 7.1 Enhancements
Nested Include Support

f# Include Coding From Another Source Member %
Include SrcibriError@l) SrcFile{Training/0C1ILeSrc)

FE +
utErr@lcl - Standard Error Handling +
+
tndy Youens - FormaSerwe Systems +
September zZ@11 +
®/

bcl fMsgld #Char 7

bcl &Msghta #Char 256

bcl fMsgF #Char 18

bcl kMsgfLib #Char 18

bcl GEFrorsw #L gl

Copyright '@ 1998 - 2015 - FormaServe Systems Ltd.'

Maonfsg Cpf@BAER Exec(Goto Errar)

Include Srchbr(ErrorBz) SrcFilelTraining/0C1LeSrc)
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\lersion 7.1 Enhancement:
ting view.supportiorlls

Create Bound CL Program (CRTBNDCL)

Type choices, press Enter.

Allow RTVCLSRC . . . . . . . . . Eigg *YES, *NO

Replace program . . . . . . . . *YES *YES, #NO

Target release . . . . . . . . . #*CURRENT #*CURRENT, =*PRV, V5R4MO, :

Authority . . . . . . . . . . . #| TBCRTAUT Name, *LIBCRTAUT, #*CHANGE...

Sort sequence . . . . . . . . . #HEX Name, #HEX, #JOB, #*JOBRUN...
Library . . . . . . . . . . . Name, #LIBL, *CURLIB

Language ID . . . . . . . . . . #*JOBRUN

OQntimization £NONE £NONFE__#RASTC _FI] 10

Debugging wview . . . . . . . . . #*STMT #*STMT, =*SOURCE, =*LIST...

Debug encryption key . . . . . . *NONE

ENaDle perrtormance corleccion . TPEP TPEP, ®rULL, FTNOUNE

INCLUDE file . . . . . . . . . . *SRCFILE Name, *SRCFILE

Library . . . . . . . . . . . Name, =LIBL, =CURLIB

Bottom
F3=Exit F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys
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Version 7.1 Enhancement:

Show DO/SELECT eroup nestinge level

Create Bound CL Program (CRTBNDCL)

DoFor Var (&Count) From(1) To(10)
ChgVar &Msg %Bin (&Rcv &Count 2)
SndPgmMsg &Msg ToPgmQ (xExt)

DoUntil Cond( &Count xGt 100 )
ChgVar &Count (&Count + 1 )
ChgVar &Msg %Bin (&Rcv &Count 2)
SndPgmMsg &Msg ToPgmQ( *Ext )
EndDo

EndDo
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2 FormaServe

Version 7.1 Enhancements
Longer.integervariables

tLongPos  =Int

Default value is 4
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Oommange

Retrieve CL Source (RTYCLSRC)

Type choices, press Enter.
Program

Service program
Library
Module .
Library
SUUI L™ — I’i.-l.E
Library
Source member .
Retrieve included source .

F3=Exit F4=Prompt F5=Refresh

F24=More keys

| I

ML O

*| IBL

*PGM
#NO

F12=Cancel

Name
blame.
Name
Name,
Name,
Name,
;‘.:IIIIE
Name,
Name, #PGM
#NO, #YES

* IBL,

Ippot rorl c (L

L LDl T D

*CURLIB

*CURLIB

*CURLIB

Bottom

F13=How to use this display
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3 FormaServe

Version 7.2 Enhancements
* Six new built-in functions (BI|:...A
character strings F
* Six new built-in functions for
operation
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3 FormaServe

Version 7.2 — Check BIFs

* %Check — let's you know the fi
string that does not exist in t
* %CheckR — will inform you o f ;
the string that does not appear
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3 FormaServe
Version 7.2 Enhancements

%Check

F# Check if £ in &_Mumber +
S Mumber = "E123. 44" T
Chg¥ar tLen Yalue(zCheck('£' &&_Mumber))

Check the first position
that does not contain the
—~ string

.

Returns zero If

not found
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2 FormaServe

Version 7.2 Enhancements
%CheckR —Check Reverse

f# Where is the first non CR character from right? +
Text = ' £1@,888 CR" Sign = 'CR’ ¥/
Chgar tLen Yalue(zCheckR(&Sign &Text))

Check from the right, the

first position that does not
contain the string

.

Returns zero if

not found
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3 FormaServe
Version 7.2 — Trim BIFs

* %Trim — Trims a string from -_":f
right
e %TrlmL Trims a strmg fro
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2 FormaServe

Version 7.2 Enhancements
%Irim, %lriml & %IrimR._._____

bcl tamount  #Char 256 ' $2% 10 GG ##%
Chg¥ar Var(&Result) Value(zTrim(&amount * #"))

———

&Result = '10.55'

Leading blanks & asterisks removed
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2 FormaServe

Version 7.2 Enhancements
%Scan

f# &Text 1s 'CL now supports %CHECK, %CHECKR and %SCAN' *f
Chgvar Var (&Pos) Yalue(zScan('y' &Text))

—-_—

Search for a string

within another string

—

&Pos =17

.

Returns zero if

not found
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2 FormaServe

Version 7.2 Enhancements
%Char.

f# &Count 1s G@ %/
Chg¥ar tString  Value{ zChar( &Count ) )

.

Convert to a

character string

&String = '50'
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2 FormaServe

Version 7.2 Enhancements

%Dec._
ncl Total #Char 16 '123. 45"
Dcl thecimal #[Dec (1@ 5)

ChgWar tDecimal Value(zDec(&Total § 2))

\ \

Convert to a &Decimal =

numeric 00123.45000

-
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2 FormaServe

Version 7.2 Enhancements

%Int
pcl #Total  =Char 18 123, 45"
Dol tResult  =Int
ChgYar &Result  WYaluel zInt(&Total) )

~—y

Convert to an

.y

Integer &Result = 123
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2 FormaServe

Version 7.2 Enhancements
%UInt I

ncl %Total  +Char 1@ '-123. 45"
Dl tResult  =Int
Chglar tResult  Yaluel zUInt{&Total) )

.

&Result = 123

Convert to an

unsigned integer
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2 FormaServe

Version 7.2 Enhancements

%Lower

/¢ wColpper is 'FORMASERVE' 2/
ChagWar t5tring  Walue{ iLower{ &Colpper ) )

- .

Convert to &String =

lowercase formaserve'

-

-
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2 FormaServe

Version 7.2 Enhancements
%Upper

f#  kCoLower 1s 'formaserve #
Cha¥ar t5tring  Yalue{ xlUpper( &ColLower ) )

.

Convert to

g

&String =

uppercase 'FORMASERVE'
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2 FormaServe

Version 7.2 Enhancements

%Size
F# &ColLower is defined as #Char G0 %/
ChagWar kSize  Valuel %Sizel &ColLower ) )

.

Return no of

s &Size = 50
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2 FormaServe

Version 7.2 Enhancements

001010
Dl EText =Char C [ '"FormaSerwe
Dl &Len =Int

Yar(kLen) Yaluel(zLlen(zTrim{&Te=tl)]

.

&Len =10
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PowerWire Articles

* August 2015 - RPG Debugging Alternative
* June 2015 - Using wizards with RPG & RD |

* April 2015 - How Windows 10 Works With
Power

* March 2015 - Why you should embrace CL's
new features

January 2015 - Free form RPG, will it take off?
Power'ereeu
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Anvthing Else — Thank voul

01908 609500

Andy@formaserve.co.uk

www.formaserve.co.uk

a @FormaServe @AndyYouens

. Questions?
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