 
IBM i Series System - RPGLE
DDS in Free format Enhancements

I worked in AS/400 projects for some years. As a programmer, I have a few suggestions - bunch of ideas, in fact. I hope, these will make the RPG language more ‘programmer friendly’ ( and more ‘high level’).  Thank you.
							--o-O-o--

PART1 : DDS for DSPF

a) When the RPG language is gone free formatted, can we have DDS (for DSPF/PF & LF) also free formatted? 
  
Example - single record format in DSPF:

/Free
/Dcl-rec  CusUpd 
CA12(12); 
1,CenterAlign,’Update customer record’;     2,68,DATE; //CenterAlign is a reserved word.
5,5,’Enter customer number:’;      5,+2,CUSNO(5P0),EDTCDE(Z);   //+2 is relative position
6,12,’customer name:’;   	         6,+2,CUSNAM(20A);
7,17,’Address1:’;              	         7,+2,ADDR1(20A);
8,17,’Address2:’;              	          8,+2,ADDR2(20A);
23,2,’Enter=Update    F12=Back’;
/End-dcl
/End-free

Note: Align=CA (property=value) can be used instead of CenterAlign.
						-----o-o-o----
b) Subfile - Example: 
/Free
/Dcl-sfl  Sfl-1 Sflctl = Sctl-1, Sflpag=10, Sflsiz = 11;
  CA03(03), CF08(08);                                
11,15,SNO,4P0,Text=’Serial number’;
11,21,UID, 10A,Text=’User Id’;
11,33,UNAME, 20A,Text=’Usr Name’;
11,55,Addr, 20A,Text=’Address’;
SflNxtChg,*IN40; 
/End-dcl

/Dcl-ctl Sctl-1 
Sfldsp,*IN42;     SflEnd,*IN45,*More;     SflClr,*IN46;
1,CenterAlign, “Maintain user records”;
2,2,DATE;	 2,64,TIME;
10,15,’Sl#   ID    Name   Address’,BLU;
/End-dcl

/Dcl-rec Ftr-1  Overlay;
23,2,’F8=Update   F3=Exit’;
/End-dcl
/End-free
 						-----o-o-o----

c) For grouping/ alignment of multiple fields together, individual field specifications can be named (or numbered - for example, first_fld, second_fld, etc.) inside DDS.
FLDnnnn (or #nnnn) is the id/ tag of the field and can be used to identify field definitions where nnnn can be 1,2,3 and so on. (Then FLD may become a reserved word in DDS).

Alignment can be left justified or right justified. For left justification, starting position will be common for all fields and for right justification, end position will be common.

Hence, a field has to be defined in the format - #n: Line,Pos,Name/Const,Keywords;

Example:
/Free
/Dcl-rec  CusUpd 
CA12(12); 1,CenterAlign,’Update customer record’;  
2,68,DATE;FLD1: 5,5,’Enter customer number’; 
5,+2,CUSNO(5P0),EDTCDE(Z); // Pos = End pos of prev. fld + 2  
FLD2: 6, ’customer name’; //Position can be left here and derived by system
6,+2,CUSNAM(20A); FLD3:7,’Address1’;    7,+2,ADDR1(20A);
FLD4:8,’Address2’;    8,+2,ADDR2(20A);
23,2,’Enter=Update  F12=Back’;

/Group-AlignRight Pad=’.’ End=’:’
FLD1, FLD2,FLD3,FLD4
/End-group

/End-dcl
/End-Free

The o/p will look like:
5,5,’Enter customer number.:’;
6,5, ’customer name…………..:’;
7,5,’Address1……………………..:’;
8,5,’Address2……………………..:’;

Note 1: All of them start at pos 5 and end at the same end position. Right side padding of dots and the : (semicolon) should be automatically generated by the compiler. 
Note 2: All of them need not start at the same position too. User can specify 
FLD3:7,7,’Address1’;     
FLD4:8,7,’Address2’;   
Which means (2 positions moved inside for little extra nice look):  
5,5,’Enter customer number.:’;
6,5, ’customer name…………..:’;
7,7,    ’Address1………………….:’;
8,7,    ’Address2………………….:’;
Note 3: In order to align right, the maximum field width to be calculated by the system. 


Similar to above, /Group-AlignLeft can be provided. If all the relative positioned fields (with +2) are named as FLD5,6,7,8 then:
/Group-AlignLeft
FLD5, FLD6,FLD7,FLD8
/End-group
When #n / FLDn/ FLD#n is specified as field ID, both Line & pos could be optional. Later on, there should be functions to assign values to Line and position. Also, both Line & pos could be specified relative (+ or - n) to previous field’s Line & pos value.

A field’s line and st. position or end position to be calculated relative to other field’s line & position using functions such as: 
FLD2(L) or Line(FLD2) means line value of FLD2 
FLD2(sp) means starting position of FLD2
FLD2(ep) means end position of FLD2

/Free
/Dcl-rec  CusUpd 
CA12(12);  
1,CenterAlign,’Update customer record’;  
2,68,DATE;
/Group1-AlignRight
FLD1: 5,5,’Enter customer number:’;
  6, ’customer name:’;  //here 6 can be replaced with +1 as relative line increment.
				Or, explicitly, L+1 or L++ can be used.
  7,’Address1:’;
  8,’Address2:’;
/End-Group1

/Group2-AlignLeft
FLD1(L), +2, CUSNO(5P0),EDTCDE(Z); //+2 is relative position & it is valid when Line  								value  is derived. Or, FLD1(ep)+2 can be 
							explicitly used.
L++, CUSNAM(20A); // L++ is line increment from prev. field
L++, ADDR1(20A);
L++, ADDR2(20A);
/End-Group2

23,2,’Enter=Update   F12=Back’;
FLD2 (sp) = FLD1(ep)+2;  //for some FLD2.
/End-dcl

Anywhere inside the DDS source, expressions such as the following to be allowed. 
 
FLD2 (sp) = FLD1(ep)+2; //starting pos of FLD2 = End pos of Fld1 + 2;
AlignRight(Fld1,fld2,fld3); 
AlignLeft(Fld,fld5,fld6); 
Line(Fld2) = Line(fld1) + 1;  //relative line number
Line(Fld1) = 5; Pos(Fld1) = 12; 

Thus,  by this way, programmers can design screens little quickly without counting lines and positions by hand. 
						-----o-o-o----
d) Currently we are using a separate Footer for subfiles. 
A subfile can have associated Footer format in which case Footer record need not have overlay keyword and whenever Subfile is Exfmt’ed, footer should appear without extra Write operation to Ftr-1 in RPG. 
/Dcl-sfl  Sfl-1 (Sflctl : Sctl-1, SflFtr : Ftr-1, Sflpag=10, Sflsiz = 11);

(Note: The : sign is for association operation; and, = sign is for assignment operation).
						-----o-o-o----

e) Message subfiles:
Following is the DDS for message subfile. There are questions like why the PGMQ is specified both in SFL & SFLCTL when the PGMQ is same. 

A          R MSGSFL                    SFL            
A                                      SFLMSGRCD(24)  
A            MSGKEY                    SFLMSGKEY      
A            PGMQ                      SFLPGMQ        
A          R MSGSFLC                   SFLCTL(MSGSFL)  
A                                      SFLSIZ(0002)    
A                                      SFLPAG(0001)    
A                                      OVERLAY        
A                                      SFLDSP          
A                                      SFLDSPCTL      
A                                      SFLINZ          
A  98                                  SFLEND          
A            PGMQ                      SFLPGMQ        

A message subfile can be directly associated with a subfile and explicit Write operation to MSGSFL control format may be avoided in RPG. However there could be situations to load messages from a calling program’s message queue, so, this above usage should also be available on RPG.
 
For ex:
/Dcl-sfl  Sfl-1 (Sflctl : Sctl-1, SflFtr : Ftr-1, MsgSfl:Msfl-1,  Sflpag=10, Sflsiz = 11);
						-----o-o-o----

f) We can introduce HTML like mark up tags in Display file DDS? (Of course, HTML also is for page design). Suppose we want to have Tables in DSPF:
/Table border=NONE
/Row line=5
/Column id=#1 value=”Enter customer name” pos=5  /end colum
/Column id=#2 name=CUSNAME type=CHAR len=20  /end colum
/end row

/Row line=7
/Column value=”Address1”  /end colum
/Column name=CUSADR1 type=CHAR len=20  /end colum

/Row line=8
/Column value=”Address2”  /end colum
/Column name=CUSADR2 type=CHAR len=20  /end colum

/end row

/end table
-----o-o-o----

PART2 :  DDS for PF/LF

a) If not fully free format, a DSPF/PF/LF source can have source specification types (Similar to H, F, D, I, O, P specs in RPGLE): 
H - Control spec. for DDS & Compiler directive for DDS
F - DDS file level keywords
R - DDS Record level entries
D - DDS field level entries
S - Subfile specification (special type)

This may be much useful to PF/ LF than for DSPF. For DSPF, fully free formatting will be better. 

b) A PF source can be free formatted; Specification types can be introduced.

The below one is a PF:
F Unique               // Control spec for file level keywords
R  Rec1 
D Fld1 (10A, heading= “user”,”Id”, text= “the common user id” )
D Fld2 (5Z0, heading= “fld2”)
D …
D … 
K Fld1
S Fld1 > 100
 


c) Can we have a single source for multiple DDS (for PFs & LFs)?
		Currently we use one source member (SRCPFM) per PF or LF. What if inside the same source member, all the PF’s and LF’s of a system (or, module of a system) are placed? 

This will look like the below one. This source member contains sources for 3 files - ORDPF, ORDLF1 and ORDLF2. A new F level entry can be introduced.  

A                          F ORDPF
A						UNIQUE
A			R Ordfmt
A			   Ordnbr
A                             Itmnbr
A                             Qty
A                             Rate
A                          K Ordnbr
A                          K Itmnbr
A*
A                          F ORDLF1
A                          R Ordrec1                PFILE(ORDPF)
A			K  Ordnbr      
A*
A                           F ORDLF2
A                          R Ordrec2                PFILE(ORDPF)
A			K  Itmnbr      

Now if option 14=Compile is taken from PDM, there should be a choice parameter to select which one/ ones to compile (or recompile) or *all.  
	The advantage will be saving of time during development/ maintenance activities in terms of check out the objects from live to development and promotion to testing/ production. The number of source members will reduce. 
	Also, when a PF is modified (introducing a new field / changing a field) and its LFs require modifications, this will be a one place change - otherwise, programmers need not do a FndStrPdm or DSPDBR or some cross reference.
	Also, studying the system (or module of a system) will be still quicker.
All the file objects created will refer to the same source. 
      The disadvantage could be if the developer recompiles the source without caution, all PF/LF’s will be recreated. 

	The above example can be extended to have many PFs and their corresponding LFs and Join LFs all in one place - inside single source member. Delivery will be very quick.

If using Specification types - 
  /Free
F ORDPF UNIQUE
R Ordfmt
D 	   Ordnbr (10A)
D       Itmnbr (5P0)
D       Qty (5P0)
D       Rate (6P2)
K Ordnbr
K Itmnbr
  *
F ORDLF1
R Ordrec1                PFILE(ORDPF)
K  Ordnbr      
  *
F ORDLF2
R Ordrec2                PFILE(ORDPF)
K  Itmnbr      
 /End-free


Fully Free format DDS for PF/ LF:
/Free
Dcl-PF UNIQUE ;
Rec Rcdfmt;
CusID,10A,’Colhdg1’ ‘Colhgd2’,’Text’;
CusNam,30A,’Colhdg1’ ‘Colhgd2’,’Text’;
CusNbr,10P0,’Colhdg1’ ‘Colhgd2’,’Text’;
CusLoc,10A,’Colhdg1’ ‘Colhgd2’,’Text’;
Key CusID;
/End-free

/Free
Dcl-LF LIFO;
Rec Rcdfmt Pfile(‘PF1’);
CusID ;  CusNam ;  CusNbr,Range(100 200);
Key CusID;   Select CusLoc = ‘ABC’;
/End-free

d) Can we have INNER JOIN/ OUTER JOIN & LEFT/ RIGHT, similar to SQL ? 

Suppose a Join LF: 
(J level keywords JOIN() & JFLD() can be changed to look like a Where clause in SQL query.)

/Free
Dcl-LF LIFO;
Rec Rcdfmt Jfile(PF1 PF2); 
JOIN(1.city=2.city && 1.Fldx=2.Fldx); Select CusLoc = ‘ABC’; 
CusID ;  CusNam ;   CusNbr,Range(100 200);
Key CusID; 
/End-free

We can have Select/ Omit immediately after the JOIN statement rather than having at the end.

Declaration: 
I have taken care to make the document meaningful and correct. I would like to apologize if you find something is incorrect or unacceptable. Thank you.
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