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OVERVIEW 

The PRIMA Migration Toolset provides a tool (MOSTGEN) that creates a Data Access Layer 

comprised of Object Oriented (OO) components, which carry out the data transfers between 

application programs and the new Relational Database (RDB). 

This provides a separation layer between the applications and the data resource, and forms the basis 

of a multi-tiered system architecture. 

The DAL components contain the actual Structured Query Language used to access the RDB and they 

are optimised for fast dynamic access. Each Tableset (a base table with attached repeating group 

tables) has its own “manager” component which can carry out all possible forward and backward 

sequential, skip-sequential, and random access, using GET and PUT threads which are also managed 

by the DAL objects.  

DAL components are implemented as Component Object Model (COM) server dynamic link  libraries 

(.DLL). They can be utilized from any programming language which supports the standard COM (or 

ActiveX) interface and can run in Windows and .NET environments. 

The components are built from a series of templates (Maintenance Object Server Templates –MOST) 

and the MOSTGEN tool emits fully debugged and tested code, which runs very well.  

Currently, the Toolset generates these components in OO COBOL, but it is likely that an option for C# 

will be provided in the future. (This is mainly so that advanced data manipulation facilities like LINQ 

and Lambdas can be implemented, not because of any inherent problem with using COBOL…)  The 

COM model is language independent so it doesn’t really matter what language they are written in. 

The remainder of this document provides a complete description of the DAL objects and how to use 

them.   



(If your application source is in COBOL and contains current verbs to access indexed files (sometimes 

referred to as ISAM or VSAM/KSDS), you can simply run the MOSTAMD tool and there is no need for 

you to code invokes of the DAL objects.  (MOSTAMD transforms your existing source, automatically.) 

However, for new development you will want to understand how to interface to the DAL objects and 

this document provides that understanding.) 

The diagram shows how DAL objects fit into the overall architecture. 

SOME TERMINOLOGY EXP LAINED 

TABLESET 

The Toolset generally creates Relational Tables in second normal form. This means that Repeating 

Groups dependent on a particular key are split out to separate tables and these tables are tied back 

to the base table by referential integrity, using a foreign key. (Usually, it is the base key plus an index 

representing which occurrence within the repeating group the row represents.) If the COBOL source 

Set that the table was created from has an FD/01 component that specifies OCCURS, then 

dependent tables tied back to the base table, will be created. A “Tableset” is the Base table plus all 

the repeating group tables attached to it. The DAL objects include code to process the Base and RG 

tables as if they were a single entity. So actions that update a row on the Base table may also update 

one or more rows on the attached tables. All of this is transparent to the applications invoking DAL 

object methods; all they see is the interface buffer, and this is deconstructed and reconstructed 

transparently by the DAL object that manages the Tableset. 

Note that record layouts which have no OCCURS in them, and Database tables created manually and 

externally to the Toolset (these have a source set written for them by the Toolset but it cannot 

include OCCURS fields), will still be considered to be a Tableset and treated as such, even though 

there are NO RG tables attached. 

SUMMARISING:  A “Tableset” can be a Base table with any number of repeating group tables 

attached to it, or it can be a Base table with NO attached tables connected to it. 

<STEM> 

Each Tableset has a name based on the name of the ISAM file it was created to represent. In our 

examples “ARPMF0.DAT” is an ISAM file that has a record type called “ARPMF0-REC”. (A COBOL 01 

level…) The FD/01 level has several OCCURring fields in it so the Tableset consists of the base table 

(ARPMF0-REC) and a number of repeating group tables (ARPMF0-REC-rg01, ARPMF0-REC-rg02, 

ARPMF0-REC-rg03,  etc…   

So that the whole Tableset can be referenced we use the “Stem” (ARPMF0) and this will be 

generated into the DAL object method names, as well as the DAL object Class name. 

This allows different Tablesets to be selected in code, based on the stem to be accessed. 



TableSet 1

TableSet 2

Each ISAM file is converted AUTOMATICALLY to a 

TableSet. The TableSet is normalized to 2NF with 

repeating groups (COBOL OCCURS fields) linked as 

attached tables. Date fields in the COBOL record are 

recognised as dates and stored on the DB as date types.

A DAL object is generated to manage each TableSet. It 

can perform all possible random and sequential activity 

against the TableSet and will instantiate a separate 

instance of itself for read-only and update threads.

DAL objects can run ANYWHERE and be called from ANY 

programming language or Script that supports COM.

Relational Database Management System 

Where action is required across TableSets, a 

standard DB “View” can be implemented, then 

accessed using the PRIMA DAL object source 

code as a base template for a new object. The 

Data Access Layer then consists of generated 

and manually tailored objects, in a separation 

layer that isolates the data access from the 

applications.

COM server object

to manage access 

against TableSet 1

COM server object

to manage access 

against TableSet 2

The Data Access Layer (DAL)

(These objects can be used on the Web or

 Desktop, run under .NET or Mono, and can

 be called by ANY programming language or

Script that supports the Component Object 

Model (COM) or ActiveX interfaces)

The Data source for the COBOL 

apps. is switched from ISAM  to 

RDB without impact on existing 

logic. Interface to DAL is via the 

same buffers that were used for 

ISAM. Apps are recompiled to use 

DAL.

Data buffer is all that

Applications “see”

ISAM FILE 1 ISAM FILE 2

01 rec-1.

  12 r1-prime-key pic …

  12 r1-fld-1 pic …

  12 r1-fld-2 pic…

  12 r1-fld-3 pic…

      occurs 17 times.

  12 r1-fld-4 pic…

       etc.

01 rec-2.

  12 r2-prime-key pic …

  12 r2-fld-1 pic …

  12 r2-fld-2 pic…

      occurs 5 times.

  12 r2-fld-3 pic…

  12 r2-fld-4 pic…

       etc.

Legacy ISAM flat files

COBOL record COBOL record

R1-prime-key

R1-prime-key
+ index (level)

r1-fld-1

r1-fld-2

r1-fld-4

Etc.

r1-fld-3

R2-prime-key

R2-prime-key
+ index (level)

r2-fld-1

r2-fld-3

r2-fld-4

Etc.

r2-fld-2

Change Legacy 

COBOL

The PRIMA tool

MOSTAMD can

change ISAM calls in

COBOLSource into 

invokes of DAL objects,

completely 

AUTOMATICALLY!

Legacy application transformation replaces ISAM access with DAL object invokes
Diagram (c) Peter E. C. Dashwood and PRIMA Computing, (NZ) Ltd 2009

(Compiled from source generated 

by the PRIMA Tool MOSTGEN)

(TableSets are created from COBOL source data 

definitions, by the PRIMA Tool TABLECREATE)



GETTING TO “MOSTGEN” (MAINTENANCE OBJECT SERVER TEMPLATE GENERATOR)  THIS IS THE DAL 

OBJECT GENERATOR 

 As well as creating your tables, the TABLECREATE tool of The PRIMA Migration Toolset generates metadata 

(information about the information being processed) from the COBOL Source Sets it processes. This metadata 

contains all the information that was in the Source Set (including information about key fields, from the SELECT 

component of the Source Set, and the elements and types, offsets and lengths, and names of every field in your 

record structure definition, from the FD/01 component of the Source Set.) 

Because this information is available, it is a fairly simple matter to generate a module that can access both the 

COBOL records and the RDB, so the Load Module Generation tool (LMG) can create modules that process each 

Normalized Tableset.  LMG modules are created as standalone (.EXEs), that read the legacy indexed file and write 

the records on it to new rows on the RDB. This is a one-off operation and the code for it can be chopped about, have 

filters embedded in it, include specific validations for certain Tablesets, etc. 

However, when it comes to maintaining the new DB, the requirement is more demanding. 

MOSTGEN is the PRIMA Tool which generates DAL objects. 

DAL OBJECT DESIGN CRITERIA 

1.  Must provide a comprehensive data access service. All possible actions that can be done against an indexed file 

(sequential, skip-sequential, and random access for GET and PUT) must be supported. 

2.  Must not need maintenance. Should be fully debugged and tested from day 1. 

3.  Must utilize optimized dynamic SQL to be as efficient as possible. (This will be replaced by more efficient data 

access technology in the future) 

4.  Should have a simple interface. 

5.  It must be encapsulated so that technology changes can be implemented without impact on any applications 

which use it. 

HOW DAL WAS DEVELOPED 

Using the criteria shown above, code was developed and tested. The dynamic SQL elements were reviewed by some 

top experts in the field. Live data was used for testing.  Code was rebuilt, enhanced, and rebuilt again.  Over a million 

lines of COBOL were generated and tested.  

GETTING IT INTO APPLICATION PROGRAMS 

Having obtained a DB manager object, it is then necessary to amend all the legacy code so it can use it. (New 

development will have invokes of it coded into it. This manual shows how to do that.) 

The Toolset provides the tool “MOSTAMD” (from “MOST Amendment”) which scans COBOL source and detects all 

use of indexed files. Wherever indexed file verbs are used, MOSTAMD replaces them with equivalent invokes of the 

DAL object which manages that Tableset.  This process is referred to by the Toolset as “Code Transformation” and is 

implemented by Tab 6 of the Toolset. The diagram shows some typical transformation carried out by MOSTAMD. 



 

 

The left hand pane shows the original legacy code; the right hand pane shows the code transformation generated by MOSTAMD. The transformation has retained legacy 

code and commented it out. (This is a Toolset option; it can also be removed.) In the right hand panel, all the code with a white background is unchanged, a green 

background indicates lines were changed, and a blue background indicates lines were inserted.  The blue and green here was all written by MOSTAMD.



Using MOSTAMD completely automates the task of code conversion of the existing legacy code to RDB. Now let’s 

look at how DAL objects can be used with NEW application code… 

DAL OBJECT DETAILS 

WHAT IS NEEDED IN ORDER TO UTILISE A DAL OBJECT? 

PREREQUISITES 

1. Your application programming language must support the COM or ActiveX interface. The examples given in this 

document are mainly in COBOL, but ANY language that can use the standard COM interface can use DAL objects.  

2.  Obviously, you will need a clean compiled (and registered… see next point) DAL .DLL, and a Relational Database 

containing the Tableset which the DAL was generated for. (This can be a “Base only” or “Base and attached 

Repeating Groups” Tableset. It is possible to generate DAL objects for tables which were not created by the Toolset, 

but that is not covered here, and the process which does it automatically generates the needed Source Set.) 

3. Your compiled DAL object .DLL must be registered as a COM server component. It contains information to register 

itself with the system program “REGSVR32”. *use a command line:  REGSVR32  myDAL.DLL+ 

4.  There must be a data structure (DAL Interface Block) defined for the DAL to interface with your application 

program.  

This is a standard interface which contains Control, Response, and Data elements. The most significant of these is the 

data element, which is the equivalent of a record buffer.  (In this document “DAL interface BUFFER” refers to this 

data structure; “DAL Interface BLOCK” refers to the single block which is passed between an application and the DAL 

object. The DAL interface BLOCK contains the DAL interface BUFFER). Usually, the DAL interface buffer will already 

exist in the form of the FD/01 component of the Source Set. Your application passes this data buffer to the DAL 

component and the component constructs and de-constructs the data in it. There is no need for applications to 

contain SQL or Host Variables, and they should not do so. The only interface your program “sees” is the DAL 

interface block, which contains the data buffer. 

5. Two external configuration files are currently required (The toolset can generate both of these files for you): 

1. COBOL85.CBR - This is the general environment configuration file, required by Fujitsu COBOL. It has an 

entry in it that points to an ODBC configuration file. 

2.  ODBC.INF – The ODBC configuration file pointed at by 1, above. 

ALL of the DAL modules can use the same two copies of these files so they only need to be set up and defined once, 

for access to a given database. The server name in the ODBC.INF file must be the ODBC DSN name of the database 

being accessed.  (There can be any number of servers, but each of them must have an ODBC DSN defined through 

ODBC32.) Here’s an example of an ODBC.INF file: 

[SERVER LIST]  

AnyCoTestSQL=SQL Server test DB for AnyCo 

 

[ AnyCoTestSQL]  

@SQL_DATASRC=AnyCoTestSQL  

@SQL_ACCESS_MODE=READ_WRITE 

@SQL_COMMIT_MODE=MANUAL 

@SQL_CONCURRENCY=READ_ONLY 

@SQL_QUERY_TIMEOUT=0 



 

[SQL_DEFAULT_INF]  

@SQL_SERVER=AnyCoTestSQL  

@SQL_USERID=Admin 

@SQL_PASSWORD=OOEDOFLGJGBEJKPIPGCLPEBP 

 

[CONNECTION_SCOPE] 

@SQL_CONNECTION_SCOPE=OBJECT INSTANCE 

Please consult your Fujitsu documentation for comprehensive explanation of the use of both these files. If your 

Database requires a password you will need to use the Fujitsu Environment tool to encrypt it. 

THE DAL INTERFACE BLOCK 

This is a single VT_BSTR (COM string type) which can be up to 8192 bytes long. It has Control, Response, and Data 

areas defined in it. Note that all the fields in it are fixed in position and length (this is because of its historical roots in 

COBOL). Here is the COBOL definition of the interface block: 

       01  MOST - interface - block.                                                                                        

           12 MOST- reserved. *> Do NOT change these fields                                                              

                             *> once this block has been                                                                

                             *> returned by MOST.                                                                       

                             *> All interface fields are safe                                                           

                             *> for 'read only'.                                                                        

              15 MOST- SQLSTATE          pic x(5).                                                                       

              15 MOST- SQLMsg            pic x(512).                                                                     

              15 MOST- file - status       pic xx.                                                                         

              15 MOST- instance - stamp    pic x(24). *> Do not pass this                                                  

                                                   *> block to any                                                      

                                                   *> instance of MOST                                                  

                                                   *> OTHER THAN the one                                                

                                                   *> which created it.                                                 

              15 MOST- states. *> internal states & object references                                                    

                              *> reserved for MOST. D O NOT ALTER!!!                                                     

                 18 MOST- active - cursor       pic x.                                                                     

                    88 MOST- cursor - running     value '1'.                                                               

                    88 MOST- cursor - NOT- active  value '0'.                                                               

                 18 filler              pic x(31).                                                                      

                                                                                                                        

                                                                                                                        

           12 MOST- app - settings. *> These MAY be set up by the caller                                                   

                                 *> BEFORE invoking MOST.                                                               

              15 MOST- logging - flag      pic x.                                                                          

                 88 MOST- logging - active     value '1'.                                                                  

                 88 MOST- logging - inactive   value '0'.                                                                  

                                                                                                                        

              15 MOST- start - conditions.                                                                                 

      *>                                                                                                                

      *> The START condition cannot be compou nded, and it must use a                                                    

      *> Key of Reference within the record. (These are COBOL rules...)                                                 

      *> The interface defines which key and the relation con dition.                                                    

      *>                                                                                                                

      *>                                                                                                                

                 18 MOST- condition.                                                                                     

                    21 MOST- which - key      pic 99.                                                                      

                        88 MOST- primary        value 1.                                                                 

                        88 MOST- alternate      value 2 thru 16.                                                         

                    21 MOST- relation       pic XX.                                                                      

                    21 MOST- rel - data       pic x(100).                                                                   



      *>                                                                                                                

      *> These fields will be set correctly by MOSTAMD.                                                                 

      *>                                                                                                                

      *> You CAN set them manually, but be very careful before doing                                                    

      *> so.                                                                                                            

      *>                                                                                                                

      *> Changing things like MOST - access - mode on the  fly, may have                                                     

      *> unpredictable consequences...                                                                                  

                                                                                                                        

              15 MOST- access - mode pic x.                                                                                

                 88 MOST- sequential       value '1'.                                                                    

                 88 MOST- random           value '2'.                                                                    

                 88 MOST- dynamic          value '3'.                                                                    

              15 MOST- open - mode         pic x.                                                                          

                 88 MOST- input     value '1'.                                                                            

                 88 MOST- output           value '2'.                                                                    

                 88 MOST- I - O           value '3'.                                                                       

                 88 MOST- extend     value '4'.                                                                           

              15 MOST- action   pic x.                                                                                    

                 88 MOST- init                     value '0'.                                                             

                 88 MOST- getrandom       value '1'.                                                                    

                 88 MOST- getsequential    value  '2'.                                                                     

                 88 MOST- start            value '3'.                                                                     

                 88 MOST- write     value '4'.                                                                            

                 88 MOST- rewrite    value '5'.                                                                           

                 88 MOST- delete     value '6'.                                                                           

                 88 MOST- close     value '7'.                                                                            

                 88 MOST- finish     value '8'.                                                                           

                                                                                                                        

                                                                                                                        

           12 MOST- data - buffer   pic x(7000).                                                                           

The field: “MOST-data-buffer”  …is the DAL interface buffer, referred to above. 

To keep this interface simple, all fields in it are of COBOL “DISPLAY” usage. (No PACKED, BINARY, or floating point 

fields…). Remember that 88 condition names do NOT occupy space… Here are the offsets and lengths of the fields 

defined above (this information may be useful when interfacing DAL to languages other than COBOL) : 

    cobdata.COBOLEngine.Version 2.0.0.08               

    Lvl Name                            Pos  Len Typ Oc  

   1 01 MOST - interface - block              1  7683        

   2 12 MOST - reserved                     1   575        

   3 15 MOST - SQLSTATE                     1     5       

   4 15 MOST - SQLMsg                       6   512       

   5 15 MOST - file - status                518     2       

   6 15 MOST - instance - stamp             520    24       

   7 15 MOST - states                     544    32       

   8 18 MOST - active - cursor              544     1       

   9 88 MOST - cursor - running             545             

  10 88 MOST - cursor - NOT- active          545             

  11 18 filler                          545    31       

  12 12 MOST - app - settings               576  108       

  13 15 MOST - logging - flag               576     1       

  14 88 MOST - logging - active             577             

  15 88 MOST - logging - inactive           577             

  16 15 MOST - start - conditions           577   104       

  17 18 MOST - condition                  577   104       

  18 21 MOST - which - key                  577     2       



  19 88 MOST - primary                    579             

  20 88 MOST - alternate                  579             

  21 21 MOST - relation                   579    2       

  22 21 MOST - rel - data                   581   100       

  23 15 MOST - access - mode                681     1       

  24 88 MOST - sequential                 682             

  25 88 MOST - random                     682             

  26 88 MOST - dyna mic                    682             

  27 15 MOST - open - mode                  682     1       

  28 88 MOST - input                      683             

  29 88 MOST - output                     683             

  30 88 MOST - I - O                        683             

  31 88 MOST - extend                     683             

  32 15 MOST - action                     683     1       

  33 88 MOST - init                       684             

  34 88 MOST - getrandom                  684             

  35 88 MOST - getsequential              684            

  36 88 MOST - start                      684             

  37 88 MOST - write                      684             

  38 88 MOST - rewrite                    684             

  39 88 MOST - delete                     684             

  40 88 MOST - cl ose                      684             

  41 88 MOST - finish                     684             

  42 12 MOST - data - buffer                684  7000       

        Record length                       7683        

 

THE ACTIVATION SEQUENCE 

The DAL objects are Object Oriented COM server components.  

This means it is necessary to instantiate an instance of the DAL object before you can use it, and, if you are using the 

component from COBOL, your COBOL compiler must support OO COBOL. (There are compilers from IBM (for 

mainframes), Fujitsu, and Micro Focus which do provide this support. There may also be others. Check if your 

compiler recognises the INVOKE verb.)  

Other languages like VB, C#, Java and C++ all support OO programming and can utilize PRIMA DAL objects. 

MOST object names have a structure as follows: 

<stem>MT.DLL 

The “MT” indicates  “MOST”. The <stem> is the same stem used throughout the Toolset. Usually, it is derived from 

the name of the original indexed file and the tools use it to generate COBOL and Metadata. 

STEP 1:  INSTANTIATE THE DAL OBJECT(S) . 

In Fujitsu COBOL the code to do this is as follows (assuming a <stem> called “ARPMF0”): 

… 
ENVIRONMENT DIVISION.  

 configuration section.  

 source - computer. IBM - PC. 

 object - computer. IBM - PC. 

 REPOSITORY. 



     CLASS COM AS "*COM".  

é 

DATA DIVISION.  

WORKING- STORAGE SECTION. 

é 

 01  COMServer - ProgIDs.  

     12 MOSTTest - ProgID           pic x(20) value  

                                  "ARPMF0MT.ARPMF0MT.1". 

 

 01  COMServer - Thread - Objects.  

     12 objGETStream     OBJECT REFERENCE COM.  

     12 objPUTStream     OBJECT REFERENCE COM.  

é 

PROCEDURE DIVISION. 

é 

 

Usually, two threads are run, one for GET and one for PUT. They are two different instances of the same object and 

are logically identical. If only GET type processing is being done you need only the one thread.  Note that each thread 

has its own interface block, as a single block must not be shared with other instances of the DAL object. 

Instantiating the two object references… 

* Instantiate COM  Server...  

     invoke COM "CREATE - OBJECT" using MOSTTest - ProgID  

                                returning objPUTStream  

     end - invoke  

     invoke COM "CREATE - OBJECT" using MOSTTest - ProgID  

                                returning objGETStream  

     end - in voke  

 

IDE (INTEGRATED DEVELOPMENT ENVIRONMENT) NOTE 

If you are using Visual Studio as your IDE you will need to set a reference to the DAL COM server. Once you do this, 

VS IntelliSense will show you prototypes of the Methods and Properties described below.  (If the COM server does 

not appear on the COM tab of the VS ‘References”, it is probably because the component has NOT been registered 

as a .DLL COM server. You need to do this with RegSvr32, from a command line. All DAL components contain code to 

enable them to self-register with RegSvr32. (This is NOT COBOL code and you won’t see it in the COBOL source; it is 

included by the build process.) 

STEP 2: PREPARING THE INTERFACE 

Before methods can be activated or properties referenced, the interface block(s) need to be initialized. This is done 

by passing the DAL object the interface block and invoking its “MTInit” method. (Remember there are TWO interface 

blocks; one for GET and one for PUT…) 

Here is an example of the defined blocks: 

       01  MOST- interface - block - GET   pic x(8192).  

       01  datablock - GET redefines MOST - interface - block - GET. 

           12 MOST- reserved. *> Do NOT change these fields                                                              

                             *> once this block has been                                                                

                             *> returned by MOST.                                                                       

                             *> All interface fields are safe                                                           

                             *> for 'read only'.                                                                        

              15 MOST- SQLSTATE          pic x(5).                                                                       

              15 MOST- SQLMsg            pic x(512).                                                                     



              15 MOST- file - status       pic xx.                                                                         

              15 MOST- instance - stamp    pic x(16). *> Do not pass this                                                  

                                                   *> block to any                                                      

                                                   *> instance of MOST                                                  

                                                   *> OTHER THAN the one                                                

                                                   *> which created it.                                                 

              15 MOST- states. *> internal states & object reference s                                                    

                              *> reserved for MOST. DO NOT ALTER!!!                                                     

                 18 MOST- active - cursor       pic x.                                                                     

                    88 MOST- cursor - running     value '1'.                                                               

                    88 MOST- cursor - NOT- active  value '0'.                                                               

                 18 filler              pic x(31).                                                                      

                                                                                                                        

                                                                                                                        

           12 MOST- app - settings. *> These MAY be set up by the caller                                                   

                                 *> BEFORE invoking MOST.                                                               

              15 MOST- logging - flag      pic x.                                                                          

                 88 MOST- lo gging - active     value '1'.                                                                  

                 88 MOST- logging - inactive   value '0'.                                                                  

                                                                                                                        

              15 MOST- start - conditions.                                                                                 

      *>                                                                                                                

      *> The START condition cannot be compounded, and it must use a                                                    

      *> Key of Reference within the record. (These are COBOL rules...)                                                 

      *> The interface defines which key and the relation condition.                                                    

      *>                                                                                                                

      *>                                                                                                                

                 18 MOST- condition.                                                                                     

                    21 MOST- which - key      pic 99.                                                                      

                        88 MOST- primary        value 1.                                                                 

                        88 MOST- alternate      value 2 thru 16.                                                         

                    21 MOST- relation       pic XX.                                                                      

                    21 MOST- rel - data       pic x(100).                                                                   

      *>                                                                                                                

      *> These fields will be set c orrectly by MOSTAMD.                                                                 

      *>                                                                                                                

      *> You CAN set them manually, but be very car eful before doing                                                    

      *> so.                                                                                                            

      *>                                                                                                                

      *> Changing things like MOST - access - mode on the fly, may have                                                     

      *> unpredictable consequences...                                                                                  

                                                                                                                        

              15 MOST- access - mode pic x.                                                                                

                 88 MOST- sequential       value '1'.                                                                    

                 88 MOST- random           value '2'.                                                                    

                 88 MOST- dynamic          value '3'.                                                                    

              15 MOST- open - mode       pic x.                                                                          

                 88 MOST- input     value '1'.                                                                            

                 88 MOST- output           value '2'.                                                                    

                 88 MOST- I - O           value '3'.                                                                       

                 88 MOST- extend     value '4'.                                                                           

              15 MOST- action   pic x.                                                                                    

                 88 MOST- init                value '0'.                                                             

                 88 MOST- getrandom       value '1'.                                                                    

                 88 MOST- getsequential    value '2'.                                                                     

                 88 MOST- start            value '3'.                                                                     

                 88 MOST- write     value '4'.                                                                            

                 88 MOST- rewrite         value '5'.                                                                           

                 88 MOST- delete     value '6'.                                                                           

                 88 MOST- close     value '7'.                                                                            

                 88 MOST- finish     value '8'.                                                                           



                                                                                                                        

                                                                                                                        

           12 MOST- data - buffer   pic x(7000).  

   

       01  MOST- interface - block - PUT   pic x(8192).  

       01  datablock - PUT redefines MOST - i nterface - block - PUT.  

            (etc.  repetition of above definition)  

       é 

 

The above is just one possible way to define and redefine the necessary blocks.  

Having  defined the blocks, we let the DAL object initialize them… 

              invoke objGET Stream "ARPMF0MTInit"  

            using MOST - interface - block - GET 

     end - invoke  

     invoke objPUTStream "ARPMF0MTInit"  

            using MOST - interface - block - PUT 

     end - invoke  

 

The DAL object places an “instance stamp” into each block so it can be sure  that the wrong block is not being passed 

to it on subsequent method invokes. Certain transient data is held in reserved areas of the interface and it is for this 

reason that the interface blocks are not interchangeable. 

All of the “housekeeping” is now done and we are ready to roll… The first step is to let the DAL object know what 

kind of processing we are doing. This is equivalent to the indexed file OPENs; we specify the OPEN mode and the 

Access mode, and default the relational operator for searches to “= “ and the primary key to be the key of reference. 

All of these settings can be overridden for any particular Method invoke, but generally they don’t change much , so 

we set them up once and then don’t need to do it again before each Method invoke. 

This code “prepares” both the stream interfaces… 

     set MOST - primary of datablock - GET to TRUE  

     set MOST - dynamic of datablock - GET to TRUE  

     set MOST - input   of datablock - GET to TRUE  

     move '= ' to MOST - relation of datablock - GET 

     set MOST - primary o f datablock - PUT to TRUE  

     set MOST - dynamic of datablock - PUT to TRUE  

     set MOST - I - O     of datablock - PUT to TRUE  

     move '= ' to MOST - relation of datablock - PUT 

Note that the “MOST-action” field is NOT set by the user. The DAL object “knows” what action to perform from the 

Method that is invoked. This field is set by the DAL object as a debugging feedback to let you know what action was 

actually activated. 

The only thing remaining is to initialize the application data buffer (separately defined in the WS of your application) 

before setting it and moving it to the MOST-interface-block. You COULD have this defined only in the Interface-data-

buffer area of the Interface block, but you should really consider the interface blocks to be volatile. The sample 

program moves data to and from the interface-data-buffer before and after Method invokes. This ensures that you 

have a copy of the buffer at any moment so that even if the DAL object clears it, you can action the error return then 

try again. (Generally, the DAL object won’t clear this buffer, but on certain kinds of error it may not get updated 

properly…) 

STEP 3:  INVOKING DAL OBJECT METHODS 



The Methods are invoked in the usual way, with the single interface block being passed. If the data buffer is defined  

separately in the application program, then it needs to be moved to the interface-data-buffer and retrieved from it 

as each Method invoke is made.    

An example may help to clarify: (The record layout for the ARPMF0 record is being used as the data buffer…) 

A key of “AMBER” is set into the primary key of the record, the record is passed to the interface block, a Method to 

fetch a random record is invoked, and the data from the interface is moved back to the record layout in storage. It 

should contain the data for the Key of “AMBER” and the SQLSTATE should be equal ‘00000’.  

     move 'AMBER' to ARPMF0 - CD *> set the key field  

     move ARPMF0- REC to MOST - data - buffer of datablock - GET     

     invoke objGETStream "ARPMF0MTGetRandom"  

            using MOST - inter face - block - GET 

     end - invoke  

* should return '00000' and data...  

*  

     move MOST- data - buffer of datablock - GET to ARPMF0 - REC 

     if MOST - SQLSTATE of datablock - GET = ó00000ô 

* Change the attached repeating group table , by changing the  

* OCCURS data in th e record layout ...  

        move 200.0 to ARPMF0 - BAL (2)  

        move 300.0 to ARPMF0 - BAL (3)  

        move 400.0 to ARPMF0 - BAL (4)  

        move ARPMF0- REC to MOST - data - buffer of datablock - PUT    

        invoke objPUTStream "ARPMF0MTUpdate"  

            using  MOST- interface - block - PUT 

        end - invoke  

     end - if  

* should return '00000' and data...  

The above clearly shows the use of different streams using different instances for GET and PUT. 

THE AVAILABLE DAL OBJECT METHODS 

SUMMARY OF THE  METHODS 

(NOTE: You can read the code for all of these methods by looking at the generated DAL object source. Only methods 

which start with the <stem> name should be invoked by users…) 

Method Name Description Comments 
GETInstanceStamp Uniquely ties an interface block to the instance 

of the object that initialized it. This is used for DB 
connection and other things. 

This is a private method used 
internally and should NOT be 
invoked by users. 

<stem>MTInit Initializes the interface block so it is recognised 
by the DAL object. 

Should be done BEFORE any other 
methods are invoked. 

<stem>MTValidate Checks for conflicts in requested action and type 
of processing. (Can’t “write” if OPEN mode is 
“INPUT”, for example.) 

This method is not currently used. 
Future releases may implement it. It 
is based in COBOL rules. DO NOT 
invoke it. 

LoadHVs Populates the Host Variables required for DB 
interfacing, with the data from the data buffer. 
(This is part of “deconstructing “ the passed data 
buffer.) 

This is a private method used 
internally and should NOT be 
invoked by users. 



UnLoadHVs Populates the data buffer in the interface with 
the data retrieved from the DB. (This is part of 
“constructing” the passed data buffer) 

This is a private method used 
internally and should NOT be 
invoked by users. 

HandleDB Internal method that decides what Database 
action must be taken and sets up that action. 

This is a private method used 
internally and should NOT be 
invoked by users. 

<stem>MTStart Equivalent to the START Verb used with indexed 
files. It creates and initialises a cursor to begin 
sequential retrieval from a stated start point 

Support for skip-sequential 
processing. (Use GET thread for this). 

<stem>MTGetNext Retrieves the next row on the cursor established 
by MTStart 

Use GET thread for this. 

<stem>MTGetPrev Retrieves the row previous to the one with the 
key specified in the data buffer. (Reads 
backwards). You do NOT need to issue a MTStart 
before using this, as it doesn’t involve a cursor. 

Use GET thread for this. 

<stem>MTGet Random Retrieves a single Tableset and re-constructs the 
interface buffer for it. 

Use GET thread for this. 

<stem>MTWrite Creates new row(s) on the Tableset , using the 
data passed in the data buffer. Attached 
repeating group tables are updated at the same 
time as the base table. 

Use PUT thread for this. 

<stem>MTUpdate Replaces amended row(s) on the Tableset, using 
the data passed in the data buffer. Attached 
repeating group tables are updated at the same 
time as the base table. 

Use PUT thread for this. 

<stem>MTDelete Removes rows from the Tableset that have the 
key specified. If the base row is deleted, 
attached tables are deleted also, using cascade 
delete.  

Use PUT thread for this. 

TranslateFileStatus An internal method that sets a valid COBOL file 
status, equivalent to the SQLSTATE, so that 
COBOL applications which use File status will 
continue to function correctly. 

This is a private method used 
internally and should NOT be 
invoked by users. 

LogIt Allows logging to be controlled through the 
interface. 
Users should set “MOST-logging-active” to TRUE 
if they want logging activated. The 
“COBOL85.CBR” external configuration file must 
be amended to support the @error-mess 
parameter. 

This is a private method used 
internally and should NOT be 
invoked by users. 

DateHandler Ensures that both the application and the RDB 
get dates in the format they expect and 
translates between the two. 

This is a private method used 
internally and should NOT be 
invoked by users. 

THE METHODS YOU CAN INVOKE 

ALL methods available to users start with the <stem> name for the Tableset they manage. 

<STEM>MTINIT – INITIALISE AN INTERFACE BLOCK INSTANCE FOR USE WITH A SPECIF IC DAL OBJECT 

REFERENCE 

 

Method Name Details Thread 

<stem>MTInit You MUST invoke this method BEFORE you invoke any other methods.  And you 
must do so once for each object reference you are running. For example, if you 

BOTH GET 
and PUT 



were managing 3 Tablesets from the same application, you could have 6 object 
references, and 6 interface-blocks (assuming all Tablesets were being updated 
as well as accessed), and each of the 6 blocks needs to be initialised by this 
method before you make any further invokes on it. 

<STEM>MTSTART – DEFINE, PREPARE, AND OPEN A CURSOR RESULT SET FOR SEQUENTIAL A CCESS TO 

RECORDS FROM A DEFIN ED START POINT 

 

Method Name Details Thread 
<stem>MTStart 1.  Set the record key with the value of the key you wish to start from. 

2.  set MOST-relation to be “= “ or “> “ or “>=”. (setting “< “ is pointless) 
3.  Invoke the method using the GET interface. 
4.  Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully defined and opened a cursor for sequential access. No data is 
returned until you issue MTGetNext. If it is not, (and it is not equal to ‘02000’ – 
No record found) there has been an error and MOST-SQLMsg contains the 
explanation.  
 
Notes: 
 
1. The DAL object maintains the cursor even if you do other random accesses 
on the same thread.  
2. The cursor will be maintained until you either issue another MTStart, or there 
are no more records in the result set. 

GET only 

<STEM>MTGETNEXT – OBTAIN RECORDS SEQUENTIALLY FROM THE CURSOR RESULT SET 

 

Method Name Details Thread 
<stem>MTGetNext 1.  DO NOT CHANGE the interface record buffer. No ‘preparation’ is required to 

use this Method. 
2.  Invoke the method using the GET interface. 
3.  Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully retrieved the next record from the cursor result set. This record will 
be in the interface buffer.  If the MOST-SQLSTATE is NOT = ‘02000” an error has 
occurred. Details are in the MOST-SQLMsg field and the interface buffer is 
undefined.   
 
If MOST-SQLSTATE is = ‘02000’ there are no more records. The interface buffer 
remains unchanged. If you continue to issue MTGetNext  invokes, results are 
undefined; you MAY continue receiving ‘02000’ or you MAY receive an error 
SQLSTATE. 
 
Notes: 
 
1. The DAL object maintains the cursor even if you do other random accesses 
on the same thread.  You can do independent random fetches, and as soon as 
you issue MTGetNext, the next record in the original result set is returned. 
2. The cursor will be maintained until you either issue another MTStart, or there 
are no more records in the result set. 

GET only 

<STEM>MTGETPREV  – GET THE RECORD PREVIOUS IN KEY SEQUENCE TO THE ONE IN THE INTERFACE 

BUFFER 



 

Method Name Details Thread 
<stem>MTGetPrev 1.  Make sure the interface buffer contains the current record. This will be the 

record you wish to read backwards from. 
2.  Invoke the method using the GET interface. 
3.  Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully retrieved the next record in descending key sequence from the one 
passed in the buffer. This record will be in the interface buffer.  If the MOST-
SQLSTATE is NOT = ‘02000” an error has occurred. Details are in the MOST-
SQLMsg field and the interface buffer is undefined.   
 
If MOST-SQLSTATE is = ‘02000’ there is no previous record for the key specified. 
The interface buffer remains unchanged. If you continue to issue MTGetPrev  
invokes, you will continue receiving ‘02000’.  
 
Notes: 
 
1. The DAL object uses some complex SQL to perform this fetch. It is not done 
by a declared cursor. As a consequence, extensive reading backwards is not 
recommended, unless really necessary. 
 
2. Unlike the cursor result set used for forward sequential access, this Method 
does NOT maintain a position. It simply gets the prior record in key sequence of 
whatever you pass it. You may need to save the current key if you are going off 
to look at other things, then intending to resume your backward sequential 
access, using the same thread. 
 

GET only 

<STEM>MTGETRANDOM  – FETCH A RECORD, BASED ON THE SPECIFIED KEY OF REFERENCE  

 

Method Name Details Thread 
<stem>MTGetRandom 1.  This method sets the MOST-Relation to ‘= ‘, to ensure the result is a 

singleton select. (You can only get ONE logical record; if you need a group of 
records use the skip-sequential processing provided by MTStart, above) 
2.  Make sure the key of reference in the interface buffer contains the value of 
the record key you are trying to retrieve, and make sure that MOST-which-key 
is set to the value of the key number you wish to use (1 for primary, 2 thru 16 
for alternate keys.) 
3.  Invoke the method using the GET interface. 
4.  Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully retrieved the specified record. This record will be in the interface 
buffer.  If the MOST-SQLSTATE is NOT = ‘02000” an error has occurred. Details 
are in the MOST-SQLMsg field and the interface buffer is undefined, although 
mostly it should contain the record you passed in it.   
 
If MOST-SQLSTATE is = ‘02000’ the key of reference does not exist. The record 
is not found. The interface buffer remains unchanged. If you continue to issue 
MTGetRandom invokes, you will continue receiving ‘02000’. 
  
Notes: 
 
1. The key of reference is any primary or alternate key specified for the 
Tableset. The DAL object supports up to 16 keys (1 primary and 15 alternate), 
and they can be multipart keys. Set MOST-which-key to the number of the key 
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you want used before invoking this method.  
2. Repeating group rows (attached tables to the Base) are fetched using multi -
row fetch with a single SQL statement, at the same time as the Base is 
fetched. ALL rows in the RG table(s) are fetched at this time, and the Host 
Variables are defined with OCCURS to support this. 
3. The DAL object re-constructs the interface buffer using the collection of RG 
rows and the Base table row. The buffer is what the application expects to see 
and will typically be derived from the COBOL FD/01 source definition. It can 
contain OCCURS and REDEFINES clauses and these are handled correctly by 
DAL object reconstruction. 
4. The interface buffer should match the Tableset being accessed. 
 

 
 

<STEM>MTWRITE – CREATE NEW ROW(S)  IN A RELATIONAL TABLESET 

 

Method Name Details Thread 

<stem>MTWrite 1. The interface buffer must contain the new data, including the key. Set the 
MOST-Relation to ‘= ‘. 
2. Make sure the key of reference in the interface buffer contains the value of 
the record key for the row you wish to create, and ensure the primary key field 
contains a unique value. Make sure that MOST-which-key is set to the value of 
the key number you wish to use (1 for primary, 2 thru 16 for alternate keys.) 
3. Invoke the method using the PUT interface. 
4. Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully created a new row on the base table and will also have created 
rows on any attached repeating groups.  
 
 If the MOST-SQLSTATE is NOT = ‘00000’ an error has occurred. Details are in 
the MOST-SQLMsg field and the interface buffer is undefined, although mostly 
it should contain the record you passed in it.   
 
Notes: 
 
1. This method is used to create NEW rows, not for changing existing rows. 
2. Any attached Repeating Group tables have new rows created automatically 
by the DAL object at the same time as the Base is updated. 
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<STEM>MTUPDATE – CHANGE DATA IN A RELATIONAL TABLESET 

 

Method Name Details Thread 
<stem>MTUpdate 1. The interface buffer must contain the new data, including the key. Set the 

MOST-Relation to ‘= ‘. 
2. Make sure the key of reference in the interface buffer contains the value of 
the record key for the base row you wish to change.  Make sure that MOST-
which-key is set to the value of the key number you wish to use (1 for primary, 
2 thru 16 for alternate keys.) 
3. Invoke the method using the PUT interface. 
4. Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully amended the base row and any attached table rows that were 
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changed.   
 
 If the MOST-SQLSTATE is NOT = ‘00000’ an error has occurred. Details are in 
the MOST-SQLMsg field and the interface buffer is undefined, although mostly 
it should contain the record you passed in it.   
 
Notes: 
 
1. This method is used to AMEND existing data, not CREATE it. 
2. You don’t have to amend the Base table in order to update attached 
repeating groups. The DAL object will automatically detect that OCCURing fields 
have been changed in the interface buffer and update the attached tables 
accordingly. 
3. For repeating groups (attached tables created from OCCURS) entries are only 
updated if they have changed. The DAL object does not just update every row 
in the RG table. 

                                                                           

<STEM>MTDELETE – REMOVE ROW(S)  FROM A  GIVEN TABLESET 

 

Method Name Details Thread 
<stem>MTDelete 1. The interface buffer must contain the value in the key of reference field that 

is intended to be deleted.  Set the MOST-Relation to ‘= ‘. 
2. Make sure that MOST-which-key is set to the value of the key number you 
wish to use (1 for primary, 2 thru 16 for alternate keys.) 
3. Invoke the method using the PUT interface. 
4. Check the MOST-SQLSTATE for ‘00000’. If it is, it means the DAL object has 
successfully removed all rows (Base and attached repeating group tables) based 
on the key you specified.  
 
If the MOST-SQLSTATE is = ‘02000’ the key is not found and no deletion can be 
effected (record has already been deleted or was never created), otherwise, if 
the MOST-SQLSTATE is NOT = ‘00000’ an error has occurred. Details are in the 
MOST-SQLMsg field and the interface buffer is undefined, although mostly it 
should contain the record you passed in it.   
 
Notes: 
 
1. This method uses cascade delete to remove attached table rows when a base 
table row is deleted. 
2. If you wish to “remove” an OCCURS field, do NOT use this method. Instead 
use ‘MTUpdate’ to set it to zero or spaces or whatever is valid for it. (If it is a 
date field consider using ‘19880808’ or some other easily recognisable date 
that is not part of the normal processing…) 
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FINAL CONSIDERATIONS 

PROS AND CONS 

Migrating indexed data to a relational Database platform is highly unlikely to give a perfect optimised RDB, in 3NF. 

But that doesn’t mean it isn’t worth doing. The Toolset achieves Normalization to 2NF and can achieve 3NF 

depending on the key structures involved. Migration unlocks the data resource and makes it avai lable to standard 



tools and software (like spreadsheets and databases) without the need to write a COBOL program every time you 

need to access indexed data. 

If the existing indexed file system is well designed (or even reasonably well designed) the RDB will be adequate for 

current processing. (And the spin-offs from having it more than justify the conversion to it; immediately you can 

generate reports without needing specific application code, for example…) 

The DAL object layer is designed to be independent of the underlying RDBMS. It definitely supports everything you 

can do with indexed files, but it doesn’t support (directly) things you can do with SQL like UNIONS and JOINS. You 

can achieve this by simply writing the necessary SQL into the DAL object layer as a separate invocable method, or 

getting the necessary Tablesets in your application code and joining them with program logic; there are many ways 

to do it. 

The important thing is to maintain separation between Business logic and the data resource. Don’t put SQL (or IMS 

calls or any other Data access) into your Business Layer. Keep it separate in a layer like DAL and let the applications 

get what they need through a data buffer that is controlled independently of them. 

Here are just some of the benefits of this approach: 

1. If you have a problem with a certain part of your database, it is isolated to one module that accesses it. 

 

2. You can change the interface buffer (and the database) and regenerate the access module instantly. 

Programs which use it get recompiled and automatically pick up the new layout. If you have 

 simply added some columns that will only be used by a few programs, you only need to recompile the 

programs which use the new columns; the old ones will still work without change. 

 

3. The access module can be amended to include DB views and these just become another method in the 

module, invocable by programs that need the view. (Triggers for stored procedures can be included in 

 the same way).  

 

4.  Data access technology is changing. Using a Data Access Layer you are no longer limited to kludgy ESQL as a 

data access technology. The access modules can use LINQ, Lambdas, ADO, DAO or anything else that is 

desirable, and there is no impact on the applications. Instead of OPENing a SQL cursor and being 

consequently tied to that DB connection for the duration of your sequential accesses, the DAL object can use 

ADO to obtain a resultset and is only connected to the DB for milliseconds.  

 

5. DAL objects can be generated in any language you want. (Currently, I generate them in OO COBOL and they 

use dynamic SQL, which is only marginally better than having ESQL in the applications, but the next step is to 

generate them in C# and use LINQ and Lambdas)  

  

6. DAL objects are "smart" and handle all the type differences between COBOL and the RDB. Dates, decimals, 

even floats, are all dealt with by the DAL object. The COBOL buffer gets what it has defined (including 

REDEFINED and OCCURring fields) and the Database gets the types it expects. The "right" Host Variables are 

generated into the DAL object automatically, and loaded and unloaded by it into the application buffer. 

END of DOCUMENT 

 

 

 


