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1

Introduction

This manualis 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 onusing the DBMaker COBOL Interface (DCI), a
program designed to allow for efficient management and integration of data
with COBOL using DBMakér @atabaseengine.

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 usuallgtore data instandard B-TREEfiles. 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 callenbeddedSQLto
embed SQL statementaith COBOL source code. Before compiling the source
code, a special precompiler translates SQL statements into "calls" to the
database engine. These calls executeaccess the DBMaker RDBMfiring
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 good knowledge of the SQL language. Second, a

© Copyright 19952026 CASEMaker Inc. 1-1
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program written in this way is not portable 2 it cannot work both with B-
TREE files and the DBMaker RDBMS. Furthermore, SQL syntax often varies
amongdatabases. ThismakesCOBOL prograra embedded with SQL
statements for a specific DBMaker RDBM#able towork with another
database. FinallyembeddedSQLis difficult to implement with existing
programs. In factembeddedSQLrequires significant application re-
engineering, including substantial additions to the wrking storage, data
storage, and reworkingl £ AAAE ) T logildOAOAI AT 660

There is an alternative to embedded SQL. Some suppliers have developed
seamless COBOL to databasgerfaces. These interfaces translate COBOL
I/0 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 gperformance
problem.

In fact, SQL has a different purpose than COBOL I/O statements. SQL is
intended to be a setbased, ad hoc query language that can find almost any
combination of data from a general specificatiorin contrast, COBOL BREE
or other data structure callsuse welldefined 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 iB@his way.
DClprovides direct access and traersal to data storage in a manner similar

to COBOB @wn accesdo user replaceable COBOL file systesnDCI provides
seamless interface between COBOL programand DBMaker file systers.
Information exchange between the application and the database are invisible
to end usess. In cases wherfull SQL:-based file and data storage access is
required, like desktop decision support systems (DSS), datearehousing

and 4GL applications, DBMaker providethese features along withthe
reliability and robustness of an RDBMS.

© Copyright 19952026 CASEMaker Inc.
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#1 3 %- Adafaage@nd DCI products combine the power of 4GLs and
navigational data structures with the ad hoc flexibility of SQibased database
access and reportingvhile delivering tremendous performance.

© Copyright 19952026 CASEMaker Inc. 1-3
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Additional Resources

DBMakerprovides a complete set of DBMS manuailscluding this one. For
more information on a particular subject, consult one of thenanualslisted
below:
&1 O Al ET OOI AGAOGET1T O $"-AEA03O AADPA
DBMaker Tutaial .
For more information on designing, administering, and maintaining a
DBMaker database, refer to th®atabase Administrator's Guide
For more information on DBMaker management, refer to th@Server
-AT ACAO 50A0860 ' OEAA
For more information on DBMaker configurations, refer to the
JConfiguration Tool Reference
For more information on DBMaker functions, refer to the]DBA Tool
50A080 ' OEAA
For more information on the dmSQL interface tool, refer to thdmSQL
50A080 ' OEAA
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 th&SQL/C
50A080 ' OEAA
For more information on the native ODBC ARInd JDBC ARfefer to the
/' $"# 001 COAiahdd06#0 0 AAEGRRAT I AO8 O ' OEAA
For more information on error and warning messages, refer to th&rror
and Message Reference

© Copyright 19952026 CASEMaker Inc.
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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 registeredan additional
thirty days of support is included, extending the totalsoftware support
period to sixty days. However, CASEMaker conting@roviding email
support free of chargefor 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
contactsales@caseraker.comfor details andpricing.
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 FAQdatabase 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

Registeredcustomer 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

© Copyright 19952026 CASEMaker Inc. 1-5
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1.3 Document Conventions

This manualuses a standard set of typographical conventions for clarity and
ease of use. The NOTE, Procedure, Example, and Commane conventions

also have a second setting used with indentation.

Figure 1-1 Document Conventions Table

1-6 © Copyright 19952026 CASEMaker Inc.
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2 DCI Basic s

This chapterprovides essentialDCI environment set up and configuration
information for DBMaker. Also includedis information about usingthe
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 programinstructions

© Copyright 19952026 CASEMaker Inc. 2-1
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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 referentighctions and
domain, column and table constraints.

File System and Databases

There are parallelsbetween databasedata storageand COBOL indexed files.
The following table showsA A AE O data@thuttiedand how they
correspond.

COBOL INDEXED FILE SYSTEM DATABASE OBJECT
OBJECT
Directory Database
File Table
Record Row
Field Column

Figure2-1 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 regsents a table column. Data can have
multiple definition types in COBOL while table columns in a databasaust
associate with a particular data type such as integer, character, or date.

© Copyright 19952026 CASEMaker Inc.
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A 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 PIC9(2).
03 terms - descript PIC x(15).

The COBOL record in thabove examplehas the followingrepresentation in
a databaseNotice how each row is an instance of the COBOL 01 ldvecord
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

isSCOBOlgeneric file handler interfacesis JISAMJISAMs the standard
indexed file system supplied withisCOBOLSeeisCOBOLmanual for more
detail aboutJISAM

DCI, in combiation with data dictionaries, bridges data access in a COBOL
based application program interface (API) and DBMakér database
management system. Users may access data through the API. Furthermore,
ad hocdata queries can useeither of DBMake® 8QL interfaces: dmSQL or

© Copyright 19952026 CASEMaker Inc. 2-3
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JDBA ToolTheisCOBOLcompiler creates data dictionarieswhich are
discussed in Chapter 3Data Dictionaries

ISCOBOL
Application Program Interface
(User)

Generic File Handler “
Data Dictionaries @

DBMaker
Client Process

DBMaker Storage

Figure 2-3 Data Flowchart

2-4 © Copyright 19952026 CASEMaker Inc.
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2.2

System Requirements

DCI for DBMaker is an adan module that must be linked with theisCOBOL
runtime system.

DCI supports thefollowing 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 thefollowing software:
DBMaker version 52 or greater
isCOBOLFramework
JDK 1.42 or greater

© Copyright 19952026 CASEMaker Inc. 2-5
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2.3 Setup Instructions

Linux

First, copy DCI to the directory whereisCOBOlLis installed as shown in the
example below. Next, set the paths for the isCOBOL bin directory and the JDK
and JAVAC directories.

>

Example: For ISCOBOL 2015 and previous version.
cp libdei_2015.s0 /app/ISCOBOL2013R2/nativellib/ibdci.so

>

Example: For ISCOBOL2016 and above version
cp libdci.so /app/ isSCOBOL2016R2/nativellib/ibdci.s 0

Windows

First, copy DCI to the directory where iSCOBOL is installed as shown in the
example below. Nextset the OS librarypath to the DBMaker library
directory .

p ]

Example: For ISCOBOL2015 and previous version
copy dci_2015.dll c/program filesiveryantISCOBOL2013R2/bin/dci.dll

p ]

Example: For ISCOBOL2016 and above version
copy dci.dll c:/program files/veryant/ ISCOBOL2016R2bin/dci.dll

2-6 © Copyright 19952026 CASEMaker Inc.
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2.4

>

>

Basic Configuration

The DCI_CONFIG file sets parameters for DCI that determine how data
appears in the databasend definescertain DBA functions allowing database
access The following configuration variablesmust be set before usind>ClI.

DCI_DATABASE

DCI_LOGIN

DCI_PASSWD

DCI_EFDPATH: first path priority

DCI_XFDPATHsecond path priority

Example

Here isa basic DCI_CONFIG file.
DCI_LOGIN SYSADM

DCI_PASSWD

DCI_DATABASE DBMaker_Test
DCI_EFDPATH/ust/  dbmeker/ dictionaries 1
DCI_XFDPATH /usr/  dbmeker/ dictionaries

DCI_DATABASE

DCI_DATABASE specifies tliatabasethat will transact with DCL This
database mustexist. Use DBMaker setup testablishit. Please notedatabase
names are casesensitive by default, and must be less than or equal i®8
characters.

Syntax

The following entry must be included in the configuration fileln this
example, we show DBMaker_Test as the database to be used with DCI.
DCI- DATABASE DBMaker_Test

NOTE Please efer to Chapter 7,for more information.

© Copyright 19952026 CASEMaker Inc. 2-7
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DCI_LOGIN
Provide your COBOL applicatiorwith a user name to ensure ihas
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 databaséhis variable is
easily changed to another user name as described Ghapter 7,

A Syntax
The DCI configuration filemust include the following entry for DCI toconnect
with databases via the SYSADMsername
DCI_LOGIN SYSADM
DCI_PASSWD
Once a username has been specified viaet DCI_LOGIN variable, a database
account is associated with itPlease noteby default DBMaker sets no
password for SYSADMYour database administratorwill know if the account
information (LOGIN, PASSWD) is correct. S&hapter 7,for more
information.

A Syntax
The configuration file should appear as follows wheithe database account is
set to SYSADM.
DCI_PASSWD
DCI_EFDPATH
DCI EFDPATH specifies the directory where data dictionaries are stored. The
default value isthe current directory. To be compatible withAcucobol DCI
also supports theDCI_XFDPATH

A Syntax 1

2-8

If data dictionaries are stored in /fusr/ dbmaker/ dictionaries, includethis

entry in the configuration file:
DCI_EFDPATH Jusr dbmeker/ dictionaries

© Copyright 19952026 CASEMaker Inc.
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bl

bl

Syntax 2

When specifyingmore than one pathseparateby spaces. For example:
DCI_EFDPATH /usr/  dbraker/ dictionaries /ust/ dbmaker/ dictionaries1

Syntax 3

Use double-quotes in a WIN32 environment when including embedded

spacesFor example:
DCI_EFDPATH c: \ tmp\ xfdlist fi ¢ \:my folder with space \xfdlisto

© Copyright 19952026 CASEMaker Inc.
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2.5 Invalid Data

Somedata is validfor COBOL applications but invalid for DBMaker RDBMS
databases. Datatypes not accepted by RDBM&re 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
HIGHVALUES In USAGE DISPLAY NUMBERS, CeaMiimbers
and COMP3 numbers

SPACES In USAGE DISPLAY NUMBERS and C&2MP
numbers

Zero In DATE fields

Figure 2-4 lllegal COBOL Data

Checkthe internal storage format of other numeric types to determine which
Figure 2-4 categoryit applies to. BINARY numbersind values in BINARY text
fields are always legal.
Certain data types must be converted before DBMaker will accept them. DCI
converts these valuess follows:

lllegal LOWVALUES stored as the lowest possible valu® or 799999, or

DCI_MIN_DATE default value

lllegal HIGHVALUES stored as the highest possible valy®9999, or

DCI_MAX_DATE default value

lllegal SPACESstored as zero (or DCI_MIN_DATE, in the case of a date

field)

lllegal DATE valuesstored as DCI_INV_DATE defawtlue

lllegal TIME stored as DCI_INV_DATE defautlue
Null fields sent to DCI froma database convert to COBOL in the following
ways:

Numbers (including dates) convert to zero

Text (including binary text) convertsto spaces

2-10 © Copyright 19952026 CASEMaker Inc.
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If you want to changethese conversion rules except for the key fields, you
can use DCI_NULL_ON_ILLEGAL_DATE that convert to NULL illegal COBOL
data.

© Copyright 19952026 CASEMaker Inc. 2-11
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2.6 Sample Application

A sample application programis included with the DCI filesand
demonstratesmapping application data to a DBMaker database. This section
teaches

Setting upthe application

Compiling source code to create application object code

Application datainput

Data accessising dmSQL and JDBA Tool

How source code conformstotheC AT A OA O AsBheisA A1 A8 O

Setting up the Application

Located in the DCI directorythe application consists ofthesefiles INVD.CBL,
INVD.FD, INVD.SL, TOTEM.DE%;OBOIDEF, ISGUIDEF, ISCRTDEFR
ISFONTDEF, SHOWMS®EF, and the DCI.CFGThe steps for compiling the
application from the source code, INVD.CBiemonstrated below.

A Running the Application
1. Setup a database in DBMaker to accept data from DEdr example,
we createda databasecalled DCI using JServer Managevith all
default settings. SpecificallySYSADMs the default login nameand
no passwordwas set For information on creating and setting up a
database, refertothes AOAAAOA | Al ET EOr@®A Ol 060 2AEAO
*3A00A0 - AT AGAO 50A0860 ' OEAA
2. Located in theDCldirectory, use a text editor toopen the DCI.CFG
file. Set the configuration variables to appropriate values. Refer to
Section 2.4 Basic Configuratiorfor details.
A Example
DCI_DATABASE  DCI
DCI_LOGIN SYSTEM
DCI_PASSWD
/IDC |_LOGFILE

DCl_STORAGE_CONVENTION Dca

2-12 © Copyright 19952026 CASEMaker Inc.
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/IDCI_XFDPATHC: \DCI

3. Run the DBMaker Server programdmserver.exe When prompted,
selectthe database designatedby the DCI.CFG file.

Start Database x|

Database Mame : | DBFIRM j

DEFIRM
DBSAMPLES

EXESITE
MESSADMIMI

4. The database stars normally and the following window appears. If
any problems or error messages occur, refer to thError Message R
Referencorthe$ AOAAAOA | AT ETL.EOOOAOT 080 ' C

Daktabase Tools Info Help

Starting database....
Database DCIl successfully started

5. From the command prompt go to the \.DCldirectory.
6. Define DCI_CONFI® entering the following at the command
prompt.
Syntax 6a

.. \DCI\ >SET DCI_CONFIG=C:\ .. \ DCI\ DCI.CFG
7. Compile the INVD.CBby entering the following at the command

prompt.
Syntax7a
.. \DCI\ > iscc i efd INVD.CBL
8. The file will be compiled and will create a new object code file

INVDJAVAand data dictionary file INVDefd. To run the object file 5
follow steps9and10il RéningOEA ADPDI FoWAOET T 6 h A

9. Run the COBOL program INVElassusingiscrun.
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A Syntax9a
From the same directory, entetthe following command
. \DCI\ > iscrun  -c CBLCONFIG INVD
10. The file CBLCONFIG containké command lineiscobol.file.index=dci

and is used to set the default file system. For more information refer
to Chapter 5 Compiler and Runtime Options

11. ThelINVDCOBOL applicatiorwindow opens as shown below,
allowing data entry.

Screen = B
First Pre..| Next | Last v |Ref..| Add || Up...| Del..//Clear Exit
INVD-INVLNO —
INVD-INVLSTKNO —
INVD-INVLDESC I
INVD-INVLQTY o
INVD-INVLFREE o
INVD-INVL PRICE [ooooooo.oo
INVD-MVTCODE r—
INVD-SUBTOTAL [ooooooo o0
NOTE &1 O ET OOOOAOQET T O 1 1AdEAET ¢ OAAT OAO

Record® AAT 1 x
Adding Records
I'TAAR OEA APDPI EAAOQEI RunnBAE AA AME D I CEORAAOOCERI A1 6 OAAAAT
it is a simple matter to add records to the application, and subsequentlig
the database. The field INVBNVLNO 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 th&dd button.

The values entered into the fields will now be saved in the DBMaker
database specified by the DCI.CFG variable, BRATABASE.

2-14 © Copyright 19952026 CASEMaker Inc.
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A 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 PIC9(8).
05 INVD- INVLFREE PIC9(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 theFirst, Previous , Next, or Last buttons on the Screen window.

An individual record may be selected from the droglown menu at the top of

the Screen window that displays all the key field values. The section
Q\ccessingDatda AAOAOEAAO Ei x OF AOi xOA AAOA
tools.

First | Previous| Next | Last “ || Refresh | Add | Update | Delete |Clear Exit
INVD-INVLNO ot

INVD-INVLSTKNO —

INVD-INVLDESC [Josef Albers

INVD-INVLQTY n

INVD-INVLFREE o

INVD-INVLPRICE 000400000
INVD-MVTCODE [
INVD-SUBTOTAL ooooooo.oo

Figure 2-5 INVDINVLNO 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, refertoth8 AOAAAOA | Al

*$" 1 41

. 5he Pl it exadesHows how d

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 fhablesnode within
the database tree as shown below.

El&adOOAOT 0606 ' OE.

ata can be

20 DCI: SYSADM

Database Object Statistics  Option Tool  Help

BHRESO®

& [ Database (DN | General niarmation
&l Tablespaces i
BR Tables BLOB frame size .
R views i T!me of database creation
@ Indexes Al |Time of database start
I |DEMaster version
ﬁ Signalure Text Indexes ‘|| |Database file version
(] IvF Text Indexes 55 Dratabase Default Directary
M Farainn liow il T aa mas e

Figure2-6 INVD Appl|cat|on Tables Tree Node
Double clicking on theSYSADM.invdtableallowsUT O O1T OEA x
schema. All of the columns and their properties can be viewed here.

Schema | Froperties rPermlssmns I’Dependenmea rStatlstlcs rEdltData |

[ Modity | | | é}ﬂename|
Prirary Key(s): "INVD_INVLMG" | | \
Mame Tyne Precision| Scale| Mullable |Frimary .| Default .. Constraint
INVD_IMWLMOD char 10 ﬁf
INVD_IMNVLETK  [char 10 %{
INVD_IMNYLDESC [char 30 %{
IMVD_INVLGETY  [integer o
INVD_INYLFREE |integer 4
INVD_IMNVLPRI  [decimal 9 2 %{
INVD_MWTCODE [char [ 4
INVD_SUBTOT  |decimal 9 2 %{
I

Figure 2-7 SYSADM.invd Table Schema

OEA OAAIT A

Selecting theEdit Data tab allows you to view the values of each field.

© Copyright 19952026 CASEMaker Inc.
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(Schema erpenies rPermissions rDependencies rstalistics
zMudiﬂr Cunﬂrml Cancel | Celete |

8£ilter | Fage Up | Page Down | First | Last |

6 records selected. (1 - B)

al| [MYD_INY. | INYD_INY. L INYD N | INWD YL IRYD N | TNV | INYD_WYT .| INYD_SU.
01 Jose Alher ... 1 1] 4000.00 0.00
02 Walter Ora .. 1 1] 4000.00 0.00
03 Wassity Ka... 1 1] 4000.00 0.00
04 Faul Klee 1 1] 4000.00 0.00
o0& Ludwi hle 1 1] 4000.00 0.00
06 Laszszio Mo 1 1] 4000.00 0.00

Figure 2-8 SYSADM.invd Edit Data Tab Field Values

© Copyright 19952026 CASEMaker Inc.
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Data Dictionaries

Data Dictionariesdescribe how extended file descriptor (XML) files are
created and accessed. DCI avoids using SQL function calls embedded in
COBOL code by using a special featureig€OBOLWhen a COBOL
APDPl EAAQGEI T EO zEFD) PEDPAET DOEAQGAOCERAOGET |
CAT AOAOAA8 4EAOCA AOA EIT I x(EFD\iy, GRBOAT A,
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 DBMaketable used by DCI has at least one
corresponding data dictionary file associated with it.
NOTE Referto Chapter 5.3 otheisCOBOI5 OA 086 O ' OEAA &I O 11 O/
information and rules concerning the creation &FDs.
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