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1 Introduction  

This manual is intended for software developers who want to combine the 

reliability of COBOL programs with the flexibility and efficiency of a 

relational database management system (RDBMS). The manual gives 

systematic instructions on using the DBMaker COBOL Interface (DCI), a 

program designed to allow for efficient management and integration of data 

with COBOL using DBMakerȭÓ database engine.  

 

DCI provides a communication channel between COBOL programs and 

DBMaker. DBMaker COBOL Interface (DCI) allows COBOL programs to 

efficiently access information stored in the DBMaker relational database. 

COBOL programs usually store data in standard B-TREE files. Information 

stored in B-TREE files are traditionally accessed through standard COBOL 

I/O statements like READ, WRITE and REWRITE. 

 

COBOL programs can also access data stored in the DBMaker RDBMS. 

Traditionally, COBOL programmers use a technique called embedded SQL to 

embed SQL statements with  COBOL source code. Before compiling the source 

code, a special pre-compiler translates SQL statements into "calls" to the 

database engine. These calls execute to access the DBMaker RDBMS during 

runtime.  

 

Though this technique is a good solution for storing information on a 

database using COBOL programs, it has some drawbacks. First, it implies 

COBOL programmers have a good knowledge of the SQL language. Second, a 
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program written in this way is not portable ɂ it cannot work both with B-

TREE files and the DBMaker RDBMS. Furthermore, SQL syntax often varies 

among databases. This makes COBOL programs embedded with SQL 

statements for a specific DBMaker RDBMS unable to work with another 

database. Finally, embedded SQL is difficult to implement with existing 

programs. In fact, embedded SQL requires significant application re-

engineering, including substantial additions to the working storage, data 

storage, and reworking ÏÆ ÅÁÃÈ )Ⱦ/ ÓÔÁÔÅÍÅÎÔȭÓ logic. 

 

There is an alternative to embedded SQL. Some suppliers have developed 

seamless COBOL to database interfaces. These interfaces translate COBOL 

I/O commands, on the fly, into SQL statements. In this way, COBOL 

programmers need not be familiar with SQL and COBOL programs can 

remain portable. However, this solution does present a performance 

problem.  

 

In fact, SQL has a different purpose than COBOL I/O statements. SQL is 

intended to be a set-based, ad hoc query language that can find almost any 

combination of data from a general specification. In contrast, COBOL B-TREE 

or other data structure calls use well-defined traversal keys or navigation 

logic or both for direct data access. Therefore, forcing transaction rich, 

performance sensitive COBOL applications to operate exclusively via SQL-

based I/O is often an inappropriate method. 

 

CASEMaker's COBOL interface product, DCI, does not use SQL in this way. 

DCI provides direct access and traversal to data storage in a manner similar 

to COBOLȭÓ own access to user replaceable COBOL file systems. DCI provides 

seamless interfaces between COBOL programs and DBMaker file systems. 

Information exchange between the application and the database are invisible 

to end users. In cases when full SQL-based file and data storage access is 

required, like desktop decision support systems (DSS), data warehousing 

and 4GL applications, DBMaker provides these features along with the 

reliability and robustness of an RDBMS. 



1 Intro duction 1  

© Copyright 1995-2026 CASEMaker Inc. 1-3 

 

#!3%-ÁËÅÒȭÓ database and DCI products combine the power of 4GLs and 

navigational data structures with the ad hoc flexibility of SQL-based database 

access and reporting while delivering tremendous performance. 
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1.1 Additional Resources  

DBMaker provides a complete set of DBMS manuals including this one. For 

more information on a particular subject, consult one of the manuals listed 

below: 

· &ÏÒ ÁÎ ÉÎÔÒÏÄÕÃÔÉÏÎ ÔÏ $"-ÁËÅÒȭÓ ÃÁÐÁÂÉÌÉÔÉÅÓ ÁÎÄ ÆÕÎÃÔÉÏÎÓȟ ÒÅÆÅÒ ÔÏ ÔÈÅ 

DBMaker Tutorial  . 

· For more information on designing, administering, and maintaining a 

DBMaker database, refer to the Database Administrator's Guide . 

· For more information on DBMaker management, refer to the JServer 

-ÁÎÁÇÅÒ 5ÓÅÒȭÓ 'ÕÉÄÅ . 

· For more information on DBMaker configurations, refer to the 

JConfiguration Tool Reference . 

· For more information on DBMaker functions, refer to the JDBA Tool 

5ÓÅÒȭÓ 'ÕÉÄÅ . 

· For more information on the dmSQL interface tool, refer to the dmSQL 

5ÓÅÒȭÓ 'ÕÉÄÅ . 

· For more information on the SQL language used in dmSQL, refer to the 

SQL Command and Function Reference . 

· For more information on the ESQL/C programming, refer to the ESQL/C 

5ÓÅÒȭÓ 'ÕÉÄÅ . 

· For more information on the native ODBC API and JDBC API, refer to the 

/$"# 0ÒÏÇÒÁÍÍÅÒȭÓ 'ÕÉÄÅ and J$"# 0ÒÏÇÒÁÍÍÅÒȭÓ 'ÕÉÄÅ . 

· For more information on error and warning messages, refer to the Error 

and Message Reference. 
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1.2 Technical Support  

CASEMaker provides thirty days of complimentary email and phone support 

during the evaluation period. When software is registered, an additional 

thirty days of support is included, extending the total software support 

period to sixty days. However, CASEMaker continues provid ing email 

support free of charge for reported bugs after the complimentary support or 

registered support has expired.  

For most products, support is available beyond sixty days and may be 

purchased for twenty percent of the retail price of the product. Please 

contact sales@casemaker.com for details and pricing.  

CASEMaker support contact information, by post mail, phone, or email, for 

your area is at: www.casemaker.com/support. We recommend searching the 

most current FAQ database before contacting CASEMaker support staff. 

Please have the following information available when phoning support for a 

troubleshooting enquiry or include this information in your correspondence: 

· Product name and version number 

· Registration number 

· Registered customer name and address 

· Supplier/distributor where product was purchased 

· Platform and computer system configuration 

· Specific action(s) performed before error(s) occurred 

· Error message and number, if any 

· Any additional helpful information  

mailto:sales@casemaker.com
http://www.casemaker.com/support
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1.3 Document Conventions  

This manual uses a standard set of typographical conventions for clarity and 

ease of use. The NOTE, Procedure, Example, and Command Line conventions 

also have a second setting used with indentation.  

 

CONVENTION DESCRIPTION 

Italics 

 

 

 

 

Italics indicate placeholders for information that must be supplied, 

such as user and table names. The word in italics should not be 

typed, but is replaced by the actual name. Italics also introduce 

new words, and are occasionally used for emphasis in text. 

Boldface 

 

 

Boldface indicates filenames, database names, table names, column 

names, user names, and other database schema objects. It is also 

used to emphasize menu commands in procedural steps. 

KEYWORDS 

 

All keywords used by the SQL language appear in uppercase when 

used in normal paragraph text. 

SMALL CAPS 

 

 

 

Small capital letters indicate keys on the keyboard. A plus sign (+) 

between two key names indicates to hold down the first key while 

pressing the second. A comma (,) between two key names 

indicates to release the first key before pressing the second key. 

NOTE Contains important information. 

Procedure  

 

 

Indicates that procedural steps or sequential items will follow. 

Many tasks are described using this format to provide a logical 

sequence of steps for the user to follow . 

Example 

 

Examples are given to clarify descriptions, and commonly include 

text, as it will appear on the screen. Other forms of this convention 

include Prototype and Syntax.  

CommandLine 

 

 

Indicates text, as it should appear on a text-delimited screen. This 

format is commonly used to show input and output for dmSQL 

commands or the content in the dmconfig.ini file. 

Figure 1-1 Document Conventions Table 
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2 DCI Basic s  

This chapter provides essential DCI environment set up and configuration 

information for DBMaker. Also included is information about using the 

demonstration program to show you the basic functions of DCI. 

The following topics are covered in this chapter: 

· Software and hardware requirements 

· Step-by-step setup for UNIX and Windows platforms 

· Options for configuring DCI for DBMaker 

· DCI demonstration program instructions 
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2.1 DCI Overview  

Although traditional COBOL file systems and databases both contain data, 

they differ significantly. Databases are generally more robust and reliable 

than traditional file systems. Furthermore, they act as efficient systems for 

data recovery from software or hardware crashes. In addition, to ensure data 

integrity, DBMaker RDBMS provides support for referential actions and 

domain, column and table constraints. 

File System  and Databases  

There are parallels between database data storage and COBOL indexed files. 

The following table shows ÅÁÃÈ ÓÙÓÔÅÍȭÓ data structures and how they 

correspond. 

COBOL INDEXED FILE SYSTEM 

OBJECT 
DATABASE OBJECT 

Directory Database 

File Table 

Record Row 

Field Column 

 

Figure 2-1 COBOL and Database Object Structures 

Indexed file operations are performed on records in COBOL and operations 

are performed on columns in a database. Logically, a COBOL indexed file 

represents a database table. Each record in a COBOL file represents a table 

row in a database and each field represents a table column. Data can have 

multiple definition types in COBOL while table columns in a database must 

associate with a particular data type such as integer, character, or date. 
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Ā Example 

A COBOL record is defined using the following format:  
terms - record.  

 03 terms - code  PIC 999.  

 03 terms - rate  PIC s9v999.  

 03 terms - days  PIC 9(2).  

 03 terms - descript  PIC x(15).  

 

The COBOL record in the above example has the following representation in 

a database. Notice how each row is an instance of the COBOL 01 level record 

terms-record. 

TERMS_CODE TERMS_RATE TERMS_DAYS TERMS_DESCRIPT 

234 1.500 10 net 10 

235 1.750 10 net 10 

245 2.000 30 net 30 

255 1.500 15 net 15 

236 2.125 10 net 10 

237 2.500 10 net 10 

256 2.000 15 net 15 

 

Figure 2-2 COBOL Records Converted to Database Rows 

Accessing Data  

isCOBOL generic file handler interfaces is JISAM. JISAM is the standard 

indexed file system supplied with isCOBOL. See isCOBOL manual for more 

detail about JISAM.  

DCI, in combination with data dictionaries, bridges data access in a COBOL-

based application program interface (API) and DBMakerȭÓ database 

management system. Users may access data through the API. Furthermore, 

ad hoc data queries can use either of DBMakerȭÓ SQL interfaces: dmSQL or 
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JDBA Tool. The isCOBOL compiler creates data dictionaries which are 

discussed in Chapter 3, Data Dictionaries.  

 

ISCOBOL 

Application Program Interface

(User)

JISAMGeneric File Handler

DCI

DBMaker 
Client Process

Data Dictionaries

DBMaker Storage

 

 

Figure 2-3 Data Flowchart 
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2.2 System Requirements  

DCI for DBMaker is an add-on module that must be linked with the isCOBOL 

runtime system. 

 

DCI supports the following platforms : 

· Windows 32bit and x86_64bit (Windows 2008/7/8/2012/10)  

· Linux 32bit (glibc 2.3) and x86_64bit (glibc 2.7) 

· Windows 32bit and x86_64bit (Windows 2000/XP/2003/Vista) 
 

DCI requires the following software: 

· DBMaker version 5.2 or greater 

· isCOBOL Framework 

· JDK 1.42 or greater 
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2.3 Setup  Instructions  

Linux  

First, copy DCI to the directory where isCOBOL is installed as shown in the 

example below. Next, set the paths for the isCOBOL bin directory and the JDK 

and JAVAC directories. 

Ā Example: For ISCOBOL 2015 and previous version. 

cp libdci_2015.so /app/ISCOBOL2013R2/native/lib/libdci.so  

Ā Example: For ISCOBOL2016 and above version 

cp libdci.so /app/ isCOBOL2016R2/native/lib/libdci.s o 

Windows   

First, copy DCI to the directory where isCOBOL is installed as shown in the 

example below. Next, set the OS library path to the DBMaker library 

directory . 

Ā    Example: For ISCOBOL 2015 and previous version  

copy dci_2015.dll c:/program files/veryant/ISCOBOL2013R2/bin/dci.dll  

Ā    Example: For ISCOBOL 2016 and above version  

copy dci.dll c:/program files/veryant/ ISCOBOL2016R2/bin/dci.dll  
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2.4 Basic Configuration  

The DCI_CONFIG file sets parameters for DCI that determine how data 

appears in the database and defines certain DBA functions allowing database 

access. The following configuration variables must be set before using DCI. 

· DCI_DATABASE  

· DCI_LOGIN 

· DCI_PASSWD 

· DCI_EFDPATH: first path priority  

· DCI_XFDPATH : second path priority 

Ā Example 

Here is a basic DCI_CONFIG file. 
DCI_LOGIN SYSADM 

DCI_PASSWD 

DCI_DATABASE DBMaker_Test  

DCI_EFDPATH /usr/ dbmaker/ dictionaries 1 

DCI_XFDPATH /usr/ dbmaker/ dictionaries  

DCI_DATABASE   

DCI_DATABASE specifies the database that will transact with  DCI. This 

database must exist. Use DBMaker setup to establish it . Please note, database 

names are case-sensitive by default, and must be less than or equal to 128 

characters.  

Ā Syntax 

The following entry must be included in the configuration file. In this 

example, we show DBMaker_Test as the database to be used with DCI. 
DCI- DATABASE DBMaker_Test  

NOTE Please refer to Chapter 7,  for more information. 
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DCI_LOGIN 

Provide your COBOL application with a user name to ensure it has 

permission to access objects in the database. The configuration variable 

DCI_LOGIN sets the username for all COBOL applications that use DCI. 

Initially set to SYSADM to ensure full access to databases, this variable is 

easily changed to another user name as described in Chapter 7, . 

Ā Syntax 

The DCI configuration file must include the following entry for DCI to connect 

with  databases via the SYSADM username: 
DCI_LOGIN SYSADM 

DCI_PASSWD 

Once a username has been specified via the DCI_LOGIN variable, a database 

account is associated with it. Please note, by default DBMaker sets no 

password for SYSADM. Your database administrator will know if the  account 

information (LOGIN, PASSWD) is correct. See Chapter 7,  for more 

information.  

Ā Syntax 

The configuration file should appear as follows when the database account is 

set to SYSADM. 
DCI_PASSWD 

DCI_EFDPATH 

DCI_EFDPATH specifies the directory where data dictionaries are stored. The 

default value is the current directory. To be compatible with Acucobol, DCI 

also supports the DCI_XFDPATH. 

Ā Syntax 1 

If data dictionaries are stored in /usr/ dbmaker/dictionaries, include this 

entry in the configuration file: 
DCI_EFDPATH /usr dbmaker/ dictionaries  
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Ā Syntax 2 

When specifying more than one path, separate by spaces. For example: 
DCI_EFDPATH /usr/ dbmaker/ dictionaries /usr/ dbmaker/ dictionaries1  

Ā Syntax 3 

Use double-quotes in a WIN-32 environment when including embedded 

spaces. For example: 
DCI_EFDPATH c: \ tmp\ xfdlist ñc:\ my folder with space \xfdlistò 
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2.5 Invalid Data  

Some data is valid for COBOL applications but invalid for DBMaker RDBMS 

databases. Data types not accepted by RDBMS are listed here along with 

solutions that DCI implements to solve this problem. 

COBOL VALUE WHERE IT IS CONSIDERED ILLEGAL 

LOW-VALUES In USAGE DISPLAY NUMBERS and text fields 

HIGH-VALUES In USAGE DISPLAY NUMBERS, COMP-2 numbers 
and COMP-3 numbers 

SPACES In USAGE DISPLAY NUMBERS and COMP-2 
numbers 

Zero In DATE fields 

 

Figure 2-4 Illegal COBOL Data 

Check the internal storage format of other numeric types to determine which 

Figure 2-4 category it applies to. BINARY numbers and values in BINARY text 

fields are always legal. 

Certain data types must be converted before DBMaker will accept them. DCI 

converts these values as follows: 

· Illegal LOW-VALUES: stored as the lowest possible value, 0 or ɀ99999, or 

DCI_MIN_DATE default value 

· Illegal HIGH-VALUES: stored as the highest possible value, 99999, or 

DCI_MAX_DATE default value 

· Illegal SPACES: stored as zero (or DCI_MIN_DATE, in the case of a date 

field)  

· Illegal DATE values: stored as DCI_INV_DATE default value 

· Illegal TIME: stored as DCI_INV_DATE default value 

Null fields sent to DCI from a database convert to COBOL in the following 

ways: 

· Numbers (including dates) convert to zero 

· Text (including binary text) converts to spaces 
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If you want to change these conversion rules, except for the key fields, you 

can use DCI_NULL_ON_ILLEGAL_DATE that convert to NULL illegal COBOL 

data.  
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2.6 Sample Application  

A sample application program is included with the DCI files and 

demonstrates mapping application data to a DBMaker database. This section 

teaches: 

· Setting up the application 

· Compiling source code to create application object code 

· Application data input  

· Data access using dmSQL and JDBA Tool 

· How source code conforms to the ÇÅÎÅÒÁÔÅÄ ÔÁÂÌÅȭÓ schema  

Setting up the Application  

Located in the DCI directory, the application consists of these files INVD.CBL, 

INVD.FD, INVD.SL, TOTEM.DEF, ISCOBOL.DEF, ISGUI.DEF, ISCRT.DEF, 

ISFONTS.DEF, SHOWMSG.DEF, and the DCI.CFG. The steps for compiling the 

application from the source code, INVD.CBL demonstrated below. 

Ā Running  the Application  

1. Setup a database in DBMaker to accept data from DCI. For example, 
we created a database called DCI using JServer Manager with all 
default settings. Specifically, SYSADM is the default login name and 
no password was set. For information on creating and setting up a 
database, refer to the $ÁÔÁÂÁÓÅ !ÄÍÉÎÉÓÔÒÁÔÏÒȭÓ 2ÅÆÅÒÅÎÃÅ or the 
*3ÅÒÖÅÒ -ÁÎÁÇÅÒ 5ÓÅÒȭÓ 'ÕÉÄÅ. 

2. Located in the DCI directory , use a text editor to open the DCI.CFG 
file. Set the configuration variables to appropriate values. Refer to 
Section 2.4, Basic Configuration for details.  

Ā Example 

DCI_DATABASE DCI 

DCI_LOGIN SYSTEM 

DCI_PASSWD 

//DC I_LOGFILE  

DCI_STORAGE_CONVENTION Dca 
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//DCI_XFDPATH C: \ DCI 

 

3. Run the DBMaker Server program: dmserver.exe. When prompted, 
select the database designated by the DCI.CFG file. 

 

  
 

4. The database starts normally and the following window appears. If 
any problems or error messages occur, refer to the Error Message 
Reference or the $ÁÔÁÂÁÓÅ !ÄÍÉÎÉÓÔÒÁÔÏÒȭÓ 'ÕÉÄÅ. 

 

  
 

5. From the command prompt go to the ..\ DCI directory. 

6. Define DCI_CONFIG by entering the following at the command 
prompt . 

Ā Syntax 6a 

.. \ DCI\ >SET DCI_CONFIG=C: \ .. \ DCI\ DCI.CFG 

7. Compile the INVD.CBL by entering the following at the command 
prompt. 

Ā Syntax7a 

.. \ DCI\ > iscc ïefd INVD.CBL  

8. The file will be compiled and will create a new object code file 
INVD.JAVA and data dictionary file INVD.efd. To run the object file 
follow steps 9 and 10 iÎ ȰRunning ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎȱȟ ÂÅlow. 

9. Run the COBOL program INVD.class using iscrun.  
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Ā Syntax 9a 

From the same directory, enter the following command: 

.. \ DCI\ > iscrun - c CBLCONFIG INVD 

10. The file CBLCONFIG contains the command line iscobol.file.index=dci 
and is used to set the default file system. For more information refer 
to Chapter 5, Compiler and Runtime Options. 

11. The INVD COBOL application window opens as shown below, 
allowing data entry. 

 

  
 

NOTE &ÏÒ ÉÎÓÔÒÕÃÔÉÏÎÓ ÏÎ ÁÄÄÉÎÇ ÒÅÃÏÒÄÓȟ ÒÅÆÅÒ ÔÏ ȰAdding 

Recordsȱ ÂÅÌÏ× 

Adding Records  

/ÎÃÅ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÈÁÓ ÂÅÅÎ ÓÔÁÒÔÅÄ ɉÓÅÅ ȰRunning ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎȱ ÁÂÏÖÅɊ 

it is a simple matter to add records to the application, and subsequently, to 

the database. The field INVD-INVLNO is a key field, so a unique value is 

required for a record to be a valid entry. All other fields may be left blank. 

When you have finished entering values into the field, click the Add button. 

The values entered into the fields will now be saved in the DBMaker 

database specified by the DCI.CFG variable, DCI-DATABASE. 
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Ā Example 

The file descriptor for the application looks like this: 
FD INVD  

 LABEL RECORDS ARE STANDARD 

 01 INVD- R 

  05 INVD- INVLNO  PIC X(10).  

  05 INVD- INVLSSTKNO  PIC X(10).  

  05 INVD- INVLDESC  PIC X(30).  

  05 INVD- INVLQTY  PIC 9(8).  

  05 INVD- INVLFREE  PIC 9(8).  

  05 INVD- INVLPRICE  PIC 9(7)V99.  

  05 INVD- MVTCODE  PIC X(6).  

  05 INVD- SUBTOTAL  PIC 9(7)V99.  

 

Once a record has been added, you may browse through the entries by 

selecting the First , Previous , Next, or Last buttons on the Screen window. 

An individual record may be selected from the drop-down menu at the top of 

the Screen window that displays all the key field values. The section 

ȰAccessing Dataȱ ÄÅÓÃÒÉÂÅÓ ÈÏ× ÔÏ ÂÒÏ×ÓÅ ÄÁÔÁ ÕÓÉÎÇ $"-ÁËÅÒ 31, ÂÁÓÅÄ 

tools. 
 

 
Figure 2-5 INVD-INVLNO Key Field Sample Entry 
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Accessing Data  

To browse and manipulate records created within the sample application is 

straightforward. First, we recommend that you familiarize yourself with one 

of the DBMaker tools: dmSQL, DBA Tool, or JDBA Tool. For information on 

the use of these tools, refer to the $ÁÔÁÂÁÓÅ !ÄÍÉÎÉÓÔÒÁÔÏÒȭÓ 'ÕÉÄÅ, or the 

*$"! 4ÏÏÌ 5ÓÅÒȭÓ 'ÕÉÄÅ. The following example shows how data can be 

accessed using JDBA Tool.  

The INVD application must first be shut down, because it places a lock on the 

table that has been created within the database. Connect to the database with 

JDBA. You will be able to see the table by expanding the Tables node within 

the database tree as shown below.  
 

 
Figure 2-6 INVD Application Tables Tree Node 

Double clicking on the SYSADM.invd table allows ÙÏÕ ÔÏ ÖÉÅ× ÔÈÅ ÔÁÂÌÅȭÓ 

schema. All of the columns and their properties can be viewed here. 
 

 
Figure 2-7 SYSADM.invd Table Schema 

Selecting the Edit Data  tab allows you to view the values of each field. 
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Figure 2-8 SYSADM.invd Edit Data Tab Field Values 
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3 Data Dictionaries  

Data Dictionaries describe how extended file descriptor (.XML) files are 

created and accessed. DCI avoids using SQL function calls embedded in 

COBOL code by using a special feature of isCOBOL. When a COBOL 

ÁÐÐÌÉÃÁÔÉÏÎ ÉÓ ÃÏÍÐÉÌÅÄ ÕÓÉÎÇ ÔÈÅ ȰɀEFDȱ ÏÐÔÉÏÎ ÄÁÔÁ ÄÉÃÔÉÏÎÁÒÉÅÓ ÁÒÅ 

ÇÅÎÅÒÁÔÅÄȢ 4ÈÅÓÅ ÁÒÅ ËÎÏ×Î ÁÓ ȰÅØÔÅÎÄÅÄ ÆÉÌÅ ÄÅÓÃÒÉÐÔÏÒÓȱ (EFD files), which 

are based on COBOL file descriptors. DCI uses the data dictionaries to map 

data between the fields of a COBOL application and the columns of a 

DBMaker table. Every DBMaker table used by DCI has at least one 

corresponding data dictionary file associated with it.  

NOTE  Refer to Chapter 5.3 of the isCOBOL 5ÓÅÒȭÓ 'ÕÉÄÅ ÆÏÒ ÍÏÒÅ ÄÅÔÁÉÌÅÄ 

information and rules concerning the creation of EFDs.  














































































































































































































