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Background ("Why do this?”)

e Are the options 2E Access Paths offers always enough for
building good subfile functions?

— | don’t think so.

— When using surrogate keys, you tend to need “complex” access ways to
your files in order to build useful screens.

e My experience from using Query Access Paths is unfortunately
not a success story.

— Have you also struggled with them?

e Thanks to Peter Verstegen (Group Solution) who taught me this
approach, showed me some of the tweaks and gave me the user
source I’'m presenting!
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Ambition with this presentation

e To demonstrate the IDEA for an alternate approach.

e (Inarguably; a lot of what | show can be accomplished in other
ways.

— Including details of how to code.)

e To show EXACTLY how to write some common user source
that’s needed for the concept to work.

e To show how building blocks of a certain type can be written.
— You’ll need them repeatedly.

— They are EASY to copy between files!

e To demonstrate ONE example how the technique can be used.
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FIL REGION

File name.

Field

Region Id
Region Name

FIL CUSTOMER

File nam
Field
Custaomer

Customer
Region Id

e.

Id
Mame

Known by 10 FLD Region Id
20 FLD Region MName

REGION
Tuype Ocr Et Ksg GEN name Length

NBR K 1 AQNB
TXT A

Known by FLD Customer Id
FLD Customer Mame
Refers to FIL REGION

CUSTOMER
Type GEN name Length
NBR ASNB

TXT ATTX
NBR AQNB



Typ
PHY
UPD
RTV
RSQ

le

Access path
Physical file
Update index
Retrieval index
By Mame

name

cess path name.
rmat text
sed on.

Field
Region Id
Region MName

Source mbr Key Index options
EXARCPP NONE

EXARCPLO UNIQUE IMMED
EXARCPL1 UNIQUE IMMED
EXARCPL2 FIFO IMMED

REGIOHN
By Mame
REGION
REGIOHN

Attribut
Type.

Format W

GEN Key
Name
AQNB
AQT X
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Access Paths for CUSTOMER

Tup
PHY
UPD
RTV
RSQ

Access path
Physical file
Update index
Retrieval index
By Region Id/Name

File name ..
Access path name.
Format text
Based on.

? Field

_ Customer Id
_ Customer HName
_ Region Id
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Source mbr
EXAUCPP
EXAUCPLO
EXAUCPL1
EXAUCPL3

CUSTOMER

Key
MONE
UNIQUE
UNIQUE
FIFO

By Region Id/MName

CUSTOMER
CUSTOMER

NBR
TXT
NBR

GEN

Name
ASNB
ATTX
AQNB

Index options

IMMED
IMMED
IMMED

Attribut
Type.

Format N

Key
Type no. Dsc

o
‘l—- ‘M ‘OJ



Type options, press Enter.
4=Delete

Opt Region Region Name
Id
Gotaland
Svealand
Sodra Norrland
NMorra Morrland

Type options, press Enter.

4=Delete

Opt Customer Customer Name
Id

Allers

MLT

Dalalvens el

Smurfit Kappa

Ratos

SSAB

Dannes plat i Alwvdalen

I o ) IS H I LN
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Now let’s say the system owner wants this:

m Work with Cu5t0mer5m

? Region MName Customer MName

. Gotaland ALT

N Ratos

_ Norra Norrland Smurfit Kappa

N SSAB

_ Sodra Norrland Dalalvens el

B Dannes plat i Alvdalen
Svealand MLT

e How would you build it?

e I'm sure this simple subfile could be built using QRY-ACP.
— If you feel like dealing with QRY ACP:s.

— But what if it gets a bit more complex?
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Approach

e Bottom up:

e First, I'll describe some common building blocks.
— RPGLE user source. Could probably be translated to COBOL as well.

e Then, I'll describe how to build two effective Get Next functions
that we’ll need.

e Internal Function to get records using the Get Next functions
e Subfile load internal function

e Screen function
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Function structure
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Common Building Blocks



Field name Length Field name Field usag
B - _
First/Next AMST USR
First/Next basefield AIST USR
First/Next 1 ALST USR
First/Next 2 AJST USR

Condition Type Op File/From wvalue
*ALL wvalues LST ==

End-of-file VAL E

First VAL F

Next VAL N
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User source functions needed

EDIT FUNCTIONS

@BMagnus diverse

ile name. . . : User source K K
Function Function type Access
Goto tag 1 Execute user source *NONE
Goto tag 2 Execute user source *NONE
Put tag 1 Execute user source *NONE
Put tag 2 Execute user source *NONE
Stop load edtfil Execute user source *NONE

e NO parameters
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Tag functions

Cx START OF USERSOURGE C+ START OF USERSOURCE

C TAG1 TAG C TAG2 TAG

C+ END OF USERSOURCE C+ END OF USERSOURCE
C+ START OF USERSOURCE Cx START OF USERSOURCE
C GOTO TAGL » GOTO TG

C+ END OF USERZO0URCE C# EMD OF USERZ0URCE
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C+ START OF USERSOURCE
: SUE 1
MOVE E *IME2
SAYE HIGHEST SFL RECORD LOAD CAM COMTIMUE AT EMD POIMT
AARR IFGT AARAMA
CALCULATE TOP LINE
ARRROK DIV ARSFPG
MR
IFGT @

SUR AASLIN

ELSE

SUR AASFPG ZZ5FRLC
END

ADD

Z-ADD

END
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Function structure
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Get Next functions
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Get Next for REGION — By Name

File name. . . : REGION * K 15T LEV

? Function Function type Access path

_ Change REGION Change object Update 1index

_ Create REGION Create object Update index

_ Delete REGION Delete object Update 1index

_ Edtfil Edit file Retrieval index

_ Get one Retrieve object Retrieval 1index

~ MNext by MName Retrieve object By Name

_ T-Next by MName Execute external function xNONE
File/*FIELD Access path/Field/Array Seq
REGION Bu Name KEY 10
REGION By Mame RCD 20
*xFIELD First/Next ELD 30

Field Usage Role

Region Name B POS

Region Id

Field Usage Role

Region Id 0 MAP

Region Name _

Field Usage Role
First/Next B MAP
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Get Next for REGION — By Name

Initialize routine

> USER:

Processing if Data record not found

Data record

: Process

> USER: Exit processing
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Initiald
: PAR.F1 '

: Goto tag 1 - User source
IF

¥ START OF USERSOURCE
GOTO TAG1

+ END OF USERS0OURCE
ELSE

* CASE: *0THERLIISE
MOWEL
EMD

ER: Data record
FAR = DBl By name

D
MOWEL
Z-A0D
GOTO

Fut tag 1 - Us source %

=TART OF USERSOURC

TAGL

EHMD OF USERSOURCE
READ FARCPE?Z
ENDDO

[}
L

JSER: Exit pro
PAR = CON By n

| T v O

WERTH
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Get Next for CUSTOMER — By Name (RST by
REGION)

CUSTOMER XK 15T LEVEL
n

Next by Region Id/Name Retrieve object By Region Id/Mame

e Copy the Get Next on REGION
e Select the right ACP
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Get Next for CUSTOMER — By Name (RST by
REGION)

e Change the parameters (page 1)

tion name. . : Next by Region Id/MName Tupe : Retrieve object
ived by file : CUSTOMER Acpth: By Region Id/Name
Passed P

File/xFIELD Access path/Field/Array Seq C
CUSTOMER By Region Id/Hame KEY 10
CUSTOMER By Region Id/Name RCD 20
*FITELD First/Next ELD 30

on name. . : Next by Region Id/Name Tuype : Retrieve object

ed by file : CUSTOMER Acpth: By Region Id/Name

ter (file) : CUSTOMER Passed as: KEY

Field Usage Role

Region Id I RST

Customer Hame B POS

Customer Id
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Get Next for CUSTOMER — By Name (RST by
REGION)

e Change the parameters (page 2)

on name. . : Next by Region Id/MName Tupe : Retrieve object
red by file : CUSTOMER Acpth: By Region Id/HName
ter (file) : CUSTOMER Passed as: RCD
Field Usage Role
Customer Id 0 MAP
Customer Hame
Region Id
on name. . : Next by Region Id/Name Tupe : Retrieve object
ed by file : CUSTOMER Acpth: First/Next
ter (file) : =FIELD Passed as: FLD
Field Usage Role

First/Next B MAP
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Get Next for CUSTOMER - By Name (RST by
REGION)

e Change to use uniqgue TAG names Iif this is the second Get Next
to be included in the same program.

> USER: Initialize routine

> USER: Process Data record

e Could be handled by encapsulating in EEF:s instead.
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Function structure
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Internal Function to get records
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Create an EXCINTFUN function and set
parameters

CLYL T FUNLTIUNS

Hrayglius uUlvel oE

CUSTOMER * K 1ST LEVEL
n
Next bu Region Id/Name Retrieve obijiect Bu Region Id/MName
Next by RegName/CustName Execute internal function xNONE
T-Next by Region ld/Name Execuie exlernal Tunction xNOUNE
REGIOHN By Name KEY 10
REGION i Retrieval index RCD 20
CUSTOMER Bu Region Id/Name KEY 30
CUSTOMER Retrieval index RCD 40
*FIELD First/Next ELD 50
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ed by file : CUSTOMER Acpth: By Name
~ter (file) : REGIOMN Passed as: KEY

Field Usage Role
Region Name B MAP
Region Id

ed by file : CUSTOMER Acpth: Retrieval index
ter (file) : REGION Passed as: RCD

Field Usage Role

Region Id 0 MAP

Region Name
ed by file : CUSTOMER Acpth: By Region Id/Name
ter (file) : CUSTOMER Passed as: KEY

Field Role
Region Id
Customer Hame B MAP

Customer Id
ed by file : CUSTOMER Acpth: Retrieval index

ter (file) : CUSTOMER Passed as: RCD

Field Usage Role
Customer Id 0 HMAP
Customer Hame

Region Id
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Action diagram

> Next by RegName/CustName

B Region Name POS FLD [EAR Region Name
0 Region Id MAP FLD LCL Region Id
B First/Next MAP FLD LCL First/Next 1
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First REGION found?

> xx%x Check return code and act correspondingly
.—CASE

0-PGM.xReturn code 1s xNormal

oflPAR.Region Id = LCL.Region Id

0 xx Tell the calling function to keep reading:
ﬁlPGM.mReturn code = CND.x*Record does not exist
0 xx Initialize for CUSTOMER:

ﬁlLCL.First!Next 2 = CHND.First

OffPAR.First/Next = CND.Next

o]

0-PGM.xReturn code 1s x*Record does not exist
0 xx No more REGIONs? Signal this fact to calling function:

5
5
5
5
0-*0THERWI SE

0 xx Unexpected!
off<-- xQuIT
'-ENDCASE

PAR = CON By name

PGM.xReturn code = CHD.xMNormal
PAR.First/Next = CHND.End-of-file
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Action diagram — unless First

> Next by RegName/CusthName

I Region Id RST FLD [cL Region Id

B Customer Hame POS FLD PAR Customer Name
0 Customer Id MAP FLD PAR Customer 1Id

B First/Next MAP FLD LCL First/Next 2
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CUSTOMER found for previously found
REGION?

> xx%x Check return code and act correspondingly
.—CASE

0-PGM. *Return code is x*Normal

offPAR.First/Next = CND.Next

0

0-PGM.xReturn code 15 xRecord does not exist

0 xx Try to find the next REGION:

OfjNext by Name - REGION =
0 *% Check return code-and act correspondingly

O

0-*0THERWISE

0 xx Unexpected!
off<-- xQuIT
'—-ENDCASE

B Region Name POS FLD [EAR Region Name
0 Region Id MAP FLD LCL Region Id
B First/Next MAP FLD LCL First/Next 1
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Next REGION found?

.%*Return code is xNormal

Tell the calling function to keep reading:
.%Return code = CHND.xRecord does not exist
.First/Next 2 = CND.First

.First/Next = CND.Next

.%*Return code is #*Record does not exist

No more REGIONs? Signal this fact to calling function:
.*Return code = CHND.xMNormal

= CON By name

.First/Next = CND.End-of-file

0-*0THERWISE

0 xx%x Unexpected!
off<-- xQuIT
'—-ENDCASE
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Function structure
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Subfile load function
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Create an EXCINTFUN function and set

parameters

Load sfl by RegN/CustName Execute internal function =xNONE

*FIELD

REGION

REGION

o

CUSTOMER

CUSTOMER

*FIELD

3
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*Record selected FLD 10
By Name KEY 20
Retrieval index RCD 30
Bu Region Id/Name KEY 40
Retrieval index RCD 50
First/Next FLD 60




ed by file : CUSTOMER Acpth: By Name
~ter (file) : REGIOMN Passed as: KEY

Field Usage Role
Region Name B MAP
Region Id

ed by file : CUSTOMER Acpth: Retrieval index
ter (file) : REGION Passed as: RCD

Field Usage Role

Region Id 0 MAP

Region Name
ed by file : CUSTOMER Acpth: By Region Id/Name
ter (file) : CUSTOMER Passed as: KEY

Field Role
Region Id
Customer Hame B MAP

Customer Id
ed by file : CUSTOMER Acpth: Retrieval index

ter (file) : CUSTOMER Passed as: RCD

Field Usage Role
Customer Id 0 HMAP
Customer Hame

Region Id
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Action diagram

> Load stfl by RegHN/CustMame

May 2011

momo @

PAR . xRecord selected
.=REFPEAT WHILE

I-PAR . *Record selected

by RegMame/CustName -

Region Name
Region Id
Customer Name
Customer Id
First/Next

Flexible Subfile Functions

= CHND.xNO

MAP
MAP
MAP
MAP
MAP

is xNO

FLD
FLD
FLD
FLD
FLD

CUSTOMER =

Region Mame

EAR
PAR

Region Id

PAR

Customer MName

PAR

Customer TId

PAR

First/Next
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EOF or OK?

> xx EOF or O0OK?

.—CASE

O-PAR.First/Next is End-of-file
off<-- xQuIT

0
0-*0THERWI SE
ﬁIPHR.*Record selected = CHND.x*YES

'-ENDCASE
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Function structure
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Screen Function
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Create an EDTFIL function and set options

.le name. . . : CUSTOMER * K 15T LEV
W

Function Function type Access path

W/w by RegName/CustMame Edit file Retrieval index

Create record

Change record

Delete record :
Dynamic program mode
Subfile selection
Confirm prompt

Y-Yes, H-Mo
¥Y—%Yes, N-NO
Y-Yes, H-No
¥Y—%Yes, N-NO
Y-Yes, H-No
¥Y—%Yes, N-NO

=ZI=Zz === |cd
e N e e N e N e N ]
Tt it it M Sa e
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F3=Exit

Work with Customers

Region Hame

EDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000

FA4=Prompt

Customer Mame

00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000




EDIT SCREEN FORMAT RELATIONS @Magnus diverse

File name . . . . . . . . : CUSTOMER Attribute

Access path name. . . . . : Retrieval index Type.

Format text . . . . . . . : CUSTOMER

Based on. . . . . . . . . : CUSTOMER Format No . : 1

? Verb File/for Access path/Function Check
Known by Customer Id REQUIRED

Has Customer HName

Refers to REGION Retrieval index
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Edit the "create” user point to do nothing

USER EXIT POINTS Opt: X,Z=Select V=5ummary W=Wrapper
B USER: Initialize program

USER: Initialize subfile header (<<
USER: Initialize subfile record (new record) (K
CALC: Subfile control function fields

USER: Validate subfile control

USER: Validate subfile record fields

CALC: Subfile record function fields

USER: Yalidaie subfile record relations

USER: Create DBF record + (<<

EDIT ACTION - FUNCTION NAME
Function file : B

Function. . . : xQUIT
Comment :
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Edit the header initialization

B USER: Initialize program

USER: Initialize subfile header (<<
USER: Initialize subfile record (new record) { <X
CALC: Subfile control function fields

USER: Validate subfile control

USER: Validate subfile record fields

CALC: Subfile record function fields

USER: Validate subfile record relations

USER: Create DBF record + (<<

> USER: Initialize subfile header

** Set start wvalue for initial read or re-reads (F5):

46 May 2011 Flexible Subfile Functions



47

Nordeo!‘

Edit the subfile load

USER EXIT POINTS Opt: X,Z=Select WVY=Summary

May 2011

USER:
USER:
USER:
CALC:
USER:
USER:
CALC:
USER:
USER:

[

USER:

. x%x Call
JLoad sf1

Initialize subfile record (hew record)

to EIF that returns the SH
by RegN/CustName - CUSTOME

Initialize program

Initialize subfile header

Initialize subfile record (new record)
Subfile control function fields
Validate subfile control

Validate subfile record fields
Subfile record function fields
Validate subfile record relations
Create DBF record

W=Wrapper

<<
<<

B =xRecord selected MAP FLD
B Region Mame MAP FLD
0 Region Id MAP FLD
B Customer Hame MAP FLD
0 Customer Id MAP FLD
B First/Next MAP FLD

Flexible Subfile Functions

[HGM

*Record selected

RCD

Reqion Mame

RCD

Reqgion Id

RCD

Customer Hame

RCD

Customer Id

LCL

First/Next
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Exit if unexpected return code &
Stop loading after EOF

> xx Exit if unexpected return code
.—CASE

0-PGM.xReturn code is xNormal

0 *xx 0K

0
0-*0THERWISE

ﬁIExit program - return code PGM.x*Return code

'-ENDCASE

> =xx% Stop loading after EOF

.—CASE

O0-LCL.First/Next is End-of-file
EIStop load edtfil - User source x

Of<-- =*QUIT
'-ENDCASE
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Work with Customer

Customer Mame

_ Gotaland Alle

Ratos

_ Norra Norrland Smurfit Kappa
SSAB

__ Sddra HNorrland Dalalvens el

Dannes plat i Alvdalen

_ Svealand MLT
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Up- and Downsides

e A bit more coding than if you could have the model generate
subfile functions based on requirements like this.

e A lot more flexible than the standard way of doing reads to load
subfiles and record selection processing.

e Other?

e Discussion?
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Thank you.

Magnus Gullo
Nordes Liv & Pension

magnus.gullo@nordea.se



