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Abstract 
COBOL is an old programming language that, despite its age, is still 

used in many different areas, such as financial and insurance admin-

istration. The Swedish Companies Registration Office, also known as 

Bolagsverket is no exception. This agency administers information 

regarding Swedish companies and associations. Although the COBOL 

programs work, they have many disadvantages. The system is both 

expensive, inflexible and there are very few new developers available. 

Bolagsverket would therefore gladly replace COBOL with a more flexi-

ble and affordable alternative. This thesis will study and present some 

solutions and also provide actual examples of how they can be used. 

Two different products have been studied; Oracle SALT and Micro 

Focus Visual COBOL. SALT offers a web service interface, which ena-

bles the users to access services related to the COBOL programs remote-

ly via the Internet or other networks. Visual COBOL, on the other hand, 

compiles the code into low-level code and deploys it onto new plat-

forms. Both products can make the use of the code in a more flexible 

manner. Visual COBOL has, however, more substantial and long-term 

functionality that Bolagsverket is very interested in pursuing, even 

though it costs five times as much as SALT. One other main reason is 

that the second product can drastically reduce the gap between the 

COBOL programs and the surrounding systems. It is even possible to 

save money since some components can be reduced or even completely 

removed. The final conclusion is that neither of the programs offers any 

pure replacement with regards to COBOL, but they have made the 

language much more adapted to twenty-first century computer systems. 

They are therefore considered as a good option instead of rewriting the 

entire COBOL code into a new language.  

Keywords: COBOL, Visual COBOL, Micro Focus, Bolagsverket, SALT, 

Oracle, JCA, TUXEDO, Java EE. 

 



The Future of COBOL - 

Modernizing Bolagsverket’s 

COBOL applications 

Stefan Åhman 

Sammanfattning 

2013-08-28 

 

 iv   

Sammanfattning 
COBOL är ett gammalt programmeringsspråk som trots sin ålder 

fortfarande används inom många olika områden, såsom administration 

inom finans- och försäkringsbranschen. Bolagsverket i Sverige är inget 

undantag. Den här myndigheten hanterar information rörande de 

företag och föreningar som finns i Sverige. Även om COBOL-

programmen fungerar som det ska finns det många nackdelar. Det är 

dyrt, inte särskilt medgörligt och dessutom finns det få nya utvecklare 

att tillgå. Bolagsverket skulle därför gärna vilja byta ut programmen 

mot något mer flexibelt och prisvärt alternativ. Det här examensarbetet 

kommer presentera några aktuella lösningar. Kodexempel kommer 

också att skapas för att visa hur detta kan användas i praktiken. Två 

olika produkter kommer att behandlas i rapporten; Oracle SALT och 

Micro Focus Visual COBOL. SALT erbjuder ett gränssnitt för 

webtjänster. Det möjliggör att användarna kan komma åt tjänster 

knutna till COBOL programmen, fast på distans, via exempelvis Internet 

eller något annat nätverk. Visual COBOL har i sin tur en helt annan 

lösning, nämligen kompilering av COBOL till ett lågnivåspråk som går 

att använda på flera nya plattformar. Både produkterna erbjuder stora 

möjligheter i att göra COBOL mer flexibelt. Visual COBOL har däremot 

mer omfattande och långsiktiga funktioner som Bolagsverket kan tänkas 

gå vidare med, trots att det kostar fem gånger så mycket som SALT. En 

annan fördel med Visual COBOL är att flera delar av arkitekturen kan 

komma att användas mindre, eller till och med avvecklas helt, och kan 

således även sänka kostnaderna. Slutsatserna som kan dras är att ingen 

av produkterna byter ut COBOL helt, däremot kan de göra det gamla 

programmeringsspråket mer anpassat för 2000-talets moderna 

datorsystem. De betraktas därmed som fullt dugliga alternativ istället 

för en total omskrivning av COBOL-koden till ett annat språk. 

Nyckelord: COBOL, Visual COBOL, Micro Focus, Bolagsverket, SALT, 

Oracle, JCA, TUXEDO, Java EE. 
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Terminology 

Acronyms and Abbreviations 

COBOL Common Business-Oriented Language. Pro-

gramming language that aids business logic.  

FTP File Transfer Protocol. Network protocol that 

often transfers files over Internet. 

IDE Integrated Development Environment. App-

lication that lets the user develop software.  

Java EE Java Enterprise Edition. Java development 

package customized for companies.  

JCA Java EE Connector Architecture. Connects 

application servers with information systems. 

JDBC  Java Database Connectivity. Technology that 

enables Java to interconnect with databases. 

JVM Java Virtual Machine. Executes the Java 

bytecode from several high-level languages. 

MQ Message Queue. Asynchronous communication 

between different computer systems. 

SALT Oracle Service Architecture Leveraging Tux-

edo. It lets Tuxedo interconnect with web ser-

vices. 

SQL Structured Query Language. Frequently used 

to modify and return data from databases.  

TUXEDO Transactions for UNIX, Extended for Distri-

buted Operations. Middleware platform that 

manages  

XML Extensible Markup Language. Structured way 

of storing data within tags. 
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1 Introduction 
The Swedish Companies Registration Office, henceforth referred to as 

Bolagsverket, is a large Swedish agency. In brief, Bolagsverket adminis-

ters all companies and associations in Sweden. A great deal of data is 

processed by the authority and anything from annual reports to the 

board members are filed in the systems. This requires a significant 

amount of business logic, which the ancient programming language 

COBOL (Common Business-Oriented Language) provides, although it is 

not always the most flexible choice.  

This thesis work called The Future of COBOL will seek answers in rela-

tion to the possibilities COBOL has to offer in twenty-first century 

computer systems. The organisation will hopefully gain vital clues 

regarding what can be achieved in order to both maintain and modern-

ize the COBOL programs used at the present time within Bolagsverket. 

1.1 Background and problem motivation 

The programming language COBOL has been around for almost as long 

as the modern computer itself. It has been widely used for decades in 

many different areas, such as banking, government and business admin-

istration. Till this day, COBOL seems to be everlasting in many of these 

sectors. 

Bolagsverket has been using COBOL for a long time and, although, it 

still works as expected, it is becoming ever more difficult and costly to 

maintain. In addition, the developers are near their retirement while 

very few new developers are being educated in the language. As a 

matter of fact, very few universities provides courses in COBOL.  

One other issue is the circuitous route that must be taken by a surround-

ing systems in order to communicate with the COBOL programs and the 

fact that this involves significant costs in both licenses and support.  

So why not just switch language into something more suitable? The 

reason why few agencies and enterprises etc. have not switched is in 

relation to the huge costs and man hours that it would require. One 

other main factor is that banks, insurance companies etc. are unable to 

accept any errors at all. It means that the newly developed successor 
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must work in exactly the same manner as the predecessor, namely 

flawlessly. Otherwise money and vital information can simply disap-

pear due to badly designed and implemented programs.  

Although this appears to be an almost impossible task, there is light at 

the end of the tunnel due to the emergence of “Lyftet”, from which new 

possibilities emerged. Currently the agency has two options to choose 

from, namely, Oracle SALT and Micro Focus Visual COBOL. 

1.2 Overall aim 

This thesis work aims to provide Bolagsverket with greater knowledge 

regarding how their COBOL programs can be modernized or even 

removed entirely from their computer systems with the assistance of 

these new products. Based on this report and associated data, the agen-

cy will then be provided with a working example offering a possible 

solution. 

The path to a COBOL-free system environment may be somewhat 

bumpy, but the biggest obstacles that the agency could be facing are also 

presented in this report. It will be of significant assistance when predict-

ing future errors, structural difficulties and so on. Hopefully, it will 

minimize the cost and man hours to successfully deploy their COBOL 

code into new areas of deployment and, in the long run, even have it 

removed completely. 

Other companies and agencies could also be interested in how Bo-

lagsverket has managed their COBOL issues, particularly if it offers a 

cheaper solution. Thus, Bolagsverket will possibly be viewed as one of 

few which has taken steps to produce a more manageable COBOL in 

their systems and may be able to pass their expertise onto others.  

1.3 Scope 

The focus of this study will be on two product called SALT and Visual 

COBOL. Other products may be mentioned. Since the project is based at 

Bolagsverket, other agencies and enterprises will not be investigated, 

but could also be briefly mentioned. 

The IT architect Robert Strandberg, who also is supervising the thesis 

excludes the third option, a self-developed solution, due to lack of time. 
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Programming languages other than COBOL, SQL (Structured Query 

Language) and Java will not be used in the project. The majority of the 

current programs are written in these languages and therefore they are 

the most relevant.  

Some source code is very long and will thus not be included in the 

report. However, shorter code examples may be attached as appendices.  

1.4 Concrete and verifiable goals 

In order to fully understand what these products deliver, it will not be 

sufficient to merely pick a winner. More information must be collected. 

Therefore, in addition to determining the best solution for Bolagsverket, 

some other more detailed questions will be asked: 

 Can the COBOL code be made more flexible? 

 What new possibilities will emerge from these products? 

 Which are the greatest pros and cons with each product?  

 Which alternative will be the cheapest? 

 Will Bolagsverket finally get rid of COBOL in their systems?  

1.5 Outline 

Chapter 2 describes the basic concept of COBOL, Visual COBOL and 

Bolagsverket’s key components in their system architecture.  

Within chapter 3, different methods that will be used are listed.  

Chapter 4 explains the tests programs that will be made during the 

project. 

Chapter 5 contains test results and the financial data for each product. 

Last but not least, chapter 6 draws conclusions and offers a discussion 

regarding the future for COBOL and Bolagsverket. 
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2 Theory 
To be able to understand the more technical parts of this report, a theory 

chapter is included. It will explain all the key elements that are dis-

cussed and hopefully offer greater understanding with regards to the 

techniques.  

2.1 COBOL 

COBOL stands for COmmon Business-Oriented Language and is one of 

the oldest programming languages. It is currently used in many differ-

ent areas and often in larger scales. The development was initiated in 

1959 and has since then released a number of improvements and 

adapted new techniques. [1] 

It differs from many other high-level languages, such as Java, C and 

C++, in particular in relation to syntaxes, writing statements and declar-

ing data types, which makes it more difficult to master. 

One significant improvement was released around 2000 and was simply 

called OO-COBOL (also COBOL 2002), where OO stands Object Orient-

ed. Alongside the OO-support, XML, Boolean data types and other new 

techniques were now included, making it slightly more modern [2].  

Nevertheless, the language is frequently used in sectors such financial, 

insurance and governmental administration. As the name suggests, it is 

designed to be used in organisations involving significant amounts of 

business logic. In brief, the term refers to functional algorithms between 

the databases and user interfaces. This is fundamental for these sectors, 

including Bolagsverket, and therefore is still widely used at the present 

time. 

Even though it is frequently used, the majority of the developers are 

nearing retirement and there are very few new developers being hired 

or even educated within the language [3]. This is problematic since the 

COBOL programs still exists and shows no signs of imminent demise 

[4]. The fact also makes the COBOL languages really difficult and ex-

pensive to maintain. A total migration is of course preferable, but as 

stated in chapter 1.1, it is very costly and would involve a significant 

amount of time. Therefore, other alternative solutions are being devel-
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oped. Hopefully they will be able to prevent a total “brain drain” and 

make the situation less oppressive, at least for the present.  

2.2 Bolagsverket’s IT architecture  

This chapter will introduce the essential parts of the Bolagsverket’s 

architecture. Figure 2.2 illustrates the key components. It will be fol-

lowed by an explanation of each part. 

 

Figure 2.1: The architectures key components. 

2.2.1 Unireg & Lyftet 

Unireg is the software platform that Bolagsverket’s COBOL programs 

are currently running on. The platform encapsulates a large amount of 

programs that in turn are clustered into services. Today, Bolagsverket 

uses about 150 services [5]. They act as a hub that is relied upon by the 

surrounding system. The programs are often connected to an Oracle 

databases. In order to communicate properly, certain SQL statements 

must be used. They are called EXEC and allow results to be stored in 

variables and have more extensive scripting capabilities than standard 

SQL [6].  

Lyftet is the name of a large migration project at Bolagsverket which 

took place in November 2012. The project managed to successfully 

migrate their old physical machine with the operating system OS 2200. 

The new setup consists of both physical and virtual machines and runs 

the operating system Suse Linux instead. [7] 
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Figure 2.2: Mainframe migration known as Lyftet. 

Because of the old setup for the mainframe, it was necessary to use a 

Micro Focus runtime and an HP framework alongside Unireg, otherwise 

it would not have been possible to conduct. Micro Focus runtime is able 

to interpret some of the old COBOL code so that it will be able to work 

on the new platform. The HP framework in turn ensures that the old 

Unisys-specific programs are still runnable and thus solves the compati-

bility issues. [5] 

2.2.2 Tuxedo 

Tuxedo stands for Transactions for UNIX, Extended for Distributed 

Operations and is, in Bolagsverket’s case, used as a middleware between 

Unireg and the surrounding systems. Some systems use other interfaces, 

e.g. FTP (File Transfer Protocol) and MQ (Message Queue), but, in 

general, each transaction will pass through Tuxedo to communicate 

with Unireg. The connections are synchronic, meaning that the 

connection must respond in order to obtain the data. This is often 

compared to a phone call, where the receiver must answer in order to 

receive the voice message. [5] 

 

2.2.3 JCA  

The Oracle JCA (Java EE Connector Architecture) adapter is responsible 

for the connections between the surrounding Java EE systems and 

Tuxedo [5]. These connections are also synchronic as well thus, the Java 

EE systems must use both the Tuxedo and the JCA adapter in order to 

be able to communicate with Unireg. 
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2.3 Java bytecode & Java Virtual Machine 

Java bytecode code is the result provided when compiling high-level 

source code. Languages such as Java, Python and even COBOL have 

this sort of code. The low-level code is far more complex because it acts 

more as an instruction for the JVM (Java Virtual Machine) [8]. The code 

in this thesis work runs on the JVM that Micro Focus provides in their 

Eclipse version, but many others can be used. 

 

Figure 2.3: The Java byte code translation process. 

The biggest advantage associated with the approach is the compatibility 

gain. The syntaxes are more universal than in high-lever code and it can 

run on several different devices no matter what operating system is in 

use, as long as there is some kind of JVM present. The code needs less 

customization for a certain device [8]. Java’s slogan is; Write once, run 

everywhere. This might also apply in this case, but with Java being 

replaced by COBOL instead.  
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3 Methodology 
In order to gain the best possible results and answers to this thesis work, 

many different approaches must and will be used.  

3.1 Initial study 

First of all, the internal documentation that is specific to Bolagsverket’s 

system will be read. Without this step, it is highly probable that crucial 

parts in relation to where the new products fit in might be missed. The 

result of this would involve a significant amount of time being wasted 

without any improvements being made and would thus fail at the first 

hurdle. Pinpointing the relevant key components is also necessary as 

much of the surrounding software might prove to be irrelevant and thus 

not be required once the development has begun.  

Mid Sweden University provides an extensive selection of scientific 

articles, which will prove invaluable, in particular in relation to COBOL 

in enterprise architectures and any future projections. 

3.2 Product study 

After investigation of the component the products should be looked at. 

Oracle SALT will not be studied in any greater detail as the product is 

used to distinguish the benefits and downsides as compared to its op-

ponent. This will be conducted using Oracle’s own product descriptions 

which are available on their web site. However, as there is a lack of 

licenses for the software, testing will, unfortunately, not be possible. 

The opponent, Micro Focus Visual COBOL is more or less unknown to 

Bolagsverket and will thus require more extensive research and testing. 

It will also provide a more practical approach as Micro Focus is a multi-

national supplier of enterprise software. Bolagsverket’s main contact 

within Micro Focus is based in Germany thus many enquiries will be 

conducted via telephone conferences and by means of remote desktop 

sharing. This will enable a specialist to present what is available on their 

computer in front of a remote audience via Internet. 
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3.3 Development  

A great deal of consultation with different sections and departments will 

be required as there will be limited available knowledge and thus few 

correct answers at this stage. If this is not conducted it will prove to be 

significantly more difficult to implement the Visual COBOL into the 

system. Anything from database specialist, COBOL developer and 

middleware programmers may be of assistance throughout this thesis 

work. Meetings with external Swedish specialists may also be scheduled 

depending on the time available.  

The Micro Focus documentation will also be of assistance in relation to 

providing examples and walkthroughs. This can be found at both the 

Internet and within the product itself in the form of examples.  

3.3.1 Developing tools 

To be able to connect and access Bolagsverket’s documentation and 

source code, the agency will set up a computer that will have these 

possibilities. The necessary software may be installed after it has been 

ordered and approved by the supervising technical chief. 

Micro Focus provides a custom version of the very popular IDE (Inte-

grated development environment) called Eclipse. This environment 

usually supports numerous programming languages such as Java, C++ 

and Python etc. But in this version, a COBOL functionality has been 

added exclusively by Micro Focus into the core of the software.  

Bolagsverket uses a database from Oracle. Their own program called 

SQL Developer may therefore also be used in order to provide valida-

tion that the result obtained is the same as would have occurred using 

the COBOL code.  
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4 Implementation 
Due to the projects practical nature, a chapter dedicated to the actual 

coding is justified and a number of different tests are now shown. Using 

these programs, it will be easier to distinguish the potential in Visual 

COBOL and, in addition, any points of failure. Note that the source code 

for Call handling and Database connectivity can be found in in appendix 

A. 

4.1 Hello World 

One of the most basic programming programs is also possible in 

COBOL. As a first step into this world, a simple message provides little 

information but enables there to be familiarity with the IDE. It is also 

necessary to see how basic projects and classes are created in this fairly 

tweaked distribution of Eclipse. 

 

Figure 4.1: Hello World in COBOL [1]. 

4.2 Call handling 

Within Bolagsverket’s Unireg platform, all programs exist independent-

ly. These programs are interconnected with CALL statements that are a 

part of the COBOL language and thus, a scenario during which the 

programs call each other must be tested.  

 

Figure 4.2: Call handling test. 

IDENTIFICATION DIVISION. 

   PROGRAM-ID. HELLO-WORLD. 

   PROCEDURE DIVISION. 

     DISPLAY 'Hello, world'. 

     STOP RUN. 
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In order to achieve this, a simple calculator is developed. As seen in the 

source code, this program was originally developed by Stefan Bodingh, 

a highly skilled COBOL developer at Bolagsverket. With his assistance, 

two separate programs, Prog1 and Prog2 were created. The first pro-

gram is responsible for retrieving the user input values (numbers) and 

passing it along to the second program. This program multiplies the two 

values and sends a result value back to Prog1. Finally, the first program 

displays the result as output in the prompt. 

The test case is expected to work without any further adjustments. In 

other words, the Visual COBOL product should be capable of preserv-

ing the connectivity between the different programs.  

4.3 Databases 

The third test is slightly different as, instead of merely testing locally on 

the computer, the test attempts to establish a connection with one of 

Bolagsverket’s databases, which requires two additional steps. 

 

Figure 4.3: Database connection test. 

First of all, a JDBC (Java Database Connectivity) file must be included 

into the project as a resource. This is a jar-file with the necessary classes 

and drivers to be able to connect to several different types of databases. 

The file has been customized in order for it to work with Bolagsverket’s 

Oracle databases.  

Secondly, EXEC SQL is used to make sure that the SQL commands can 

be run dynamically. Thus, EXEC SQL enables the commands to be 

executed and stored in variables, in a more or less similar manner to that 

for a script [9][8]. These types of syntaxes can be interpreted by the 

JDBC and therefore communicate with the databases dynamically.  
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4.4 Actual program 

The final part involves an actual program in Bolagsverket’s systems 

being used.  

The program is very large and consists of many subprograms, which 

makes it too comprehensive to attach into this report. However, this test 

will really challenge the product, since the complexity is much higher 

than in the previous tests. It consists of five files, each with a special 

task, e.g. initialize data types, handle the date or connect to the database. 

Together they form a fully functional program in Unireg.  

 

Figure 4.4: Actual program test. 

The question is, will it work equally in Visual COBOL? The result of this 

test program will probably be crucial when decisions in relation to this 

product are made regarding whether it delivers sufficient capabilities 

into Bolagsverket’s systems. The answer will be provided in the next 

two chapters. 
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5 Results 
The project studies and tests have resulted in a great deal of new 

knowledge and results being gained regarding these two products, in 

particular regarding the lesser known Visual COBOL.  

5.1 Oracle SALT 

The introduction of this report stated that SALT would only be studied 

briefly. However, some interesting discoveries were made.  

The product is a so called add-on to Tuxedo, meaning that it extends 

Tuxedo’s functionality when chained together. The added functionality 

consists of a web services interface for the Tuxedo infrastructure [10]. 

Usually, applications are installed on a local machines or accessed in one 

specific network, but web services allows applications to communicate 

with each other remotely via, for instance, the Internet or other external 

networks. It can now be reached with a web browser without any fur-

ther software. 

 

Figure 5.1: SALT in the new IT architecture. 

As seen above, SALT is enabling Tuxedo to interconnect web services. 

The product can create web services with the integrated toolkit, but also 

enables connections with other non-Oracle web services. The develop-

ment of the actual service can thus be made using an entirely different 

approach but, still interconnect with Tuxedo. 
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5.2 Visual COBOL 

The initial study stated that Micro Focus Visual COBOL simply compiles 

the original COBOL code into Java bytecode and then runs it on the Java 

virtual machine. This appeared to be a somewhat optimistic statement 

but one which proved to be correct. 

The tests show that Visual COBOL overcomes the majority of the pre-

sented obstacles.  

 Success Comment 

Hello world Yes Returns Hello World-string 

Call handling Yes Several programs gets interconnected 

Databases Yes 
Databases can be reached and modi-

fied 

Actual program Partly Programs needs further modifications 

Table 5.1: Test results for each program. 

The product passes almost all that it is given to overcome. The first test 

successfully returns the Hello world string. Test number two preserves 

the connectivity between several programs when it compiles, i.e. no 

further coding is required. Test three also worked as excepted. The 

program managed, not just from simple tables, but from views and 

tables that lie under users (something that is commonly used at Bo-

lagsverket).  

The only failed test was number four. The test fails as the HP-specific 

programs do not compile with Visual COBOL. These programs were 

created during Lyftet by HP. They substitute old OS 2200-specific pro-

grams and use them on the new platform. In order to work with Visual 

COBOL, the HP-specific programs must be rewritten or replaced with 

more standardized COBOL code that is not specific to HP or OS 2200.  

With this product, COBOL code inside Bolagsverket can be made more 

flexible, even though it will require some adjustments in parts of the 

Unireg platform. 
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5.3 Costs 

Now that the tests have been completed, the numbers must now be 

investigated. Thanks to Robert Strandberg, these costs data were 

collected for all affected components. Note that the prices are listed in 

Swedish Kronor (SEK) and that OPCF stands for Oracle Processor Core 

Factor, which is a figure used by Oracle uses for some of their products. 

It reduces the cost depending on the number of cores within one 

processor. Lastly, the letter k stands for thousand SEK. 

 SALT JCA Tuxedo Visual COBOL 

Developer Oracle Oracle Oracle Micro Focus 

Number of 

processors 
20 8 20 

8 in prod 

12 in test 

License fee/core 90k 150k 430k 
300k for prod 

200k for test 

OPCF 0,5 - 0,5 - 

Sum 900k 1 200k 4 300k 4 800k 

Support fee/year  20% 22% 20% 22% 

Table 5.2: Costs for the affected products.  

The table shows that SALT is definitely the cheapest product and that 

Visual COBOL costs more than five times as much. The support fee is 

however very similar for all products. 

Micro Focus Visual COBOL is used in many of Bolagsverket’s develop-

ment environments such as prod and test. These environments can be 

both virtual and physical. The main reason for several different envi-

ronments is that new and experimental programs must be tested before 

they can run in production. Nevertheless, the costs are different depend-

ing on many factors, such as the sort of hardware and software being 

used and whether it is virtual or physical machines that will use the 

license.  

Robert estimates that at least 600 thousand Swedish kronor can be saved 

by choosing Visual COBOL as Bolagsverket’s primary solution. This is 

merely a hint, but it still states that it could offer a slight benefit over any 

of the products as of today. The cost of rewriting the code is not includ-

ed.  
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6 Conclusions 
Now that the tests and studies have been completed, new conclusions 

can be drawn. These may cause Bolagsverket to be more aware of what 

the products offer and what problems may arise.  

The project has made clear that COBOL can be modernized to some 

extent. Both of the products investigated offer a great deal of new func-

tionality to this somewhat outdated language. The choice is now up to 

Bolagsverket, whether they would like to proceed with a solution that 

only offers extended web service abilities or with software that trans-

lates the COBOL programs into Java bytecode and makes it runnable on 

new platforms. 

6.1 Product evaluation 

The Oracle SALT option is the cheapest, but is also not that compre-

hensive as it only offers web services connectivity. It will enable Bo-

lagsverket to create web interfaces for the users, both for their personal 

and customers. This product depends on Tuxedo and this will not cause 

there to be any changes to the current architecture. Bolagsverket will not 

abandon its use of COBOL in any way; it will just become more man-

ageable. Although it is cheap, SALT offers too few new possibilities and 

is therefore considered a less attractive alternative by this project. 

Micro Focus Visual COBOL is also a product that makes COBOL more 

flexible, but with an entirely different approach. By translating it to Java 

bytecode, the COBOL programs can be moved out of the box that they 

are currently in. More platforms can be chosen, such as portable devices, 

the cloud etc. which is of significant interest from Bolagsverket’s point of 

view, particularly if they want to collaborate with other governmental 

agencies. 

One other major benefit of Visual COBOL is the simplification of the 

architecture. The path between Unireg and the Java world can be drasti-

cally reduced as it is able to run on other platforms and can communi-

cate with the compiled COBOL programs directly and thus Tuxedo and 

the JCA adapter can be successively phased out. This also applies to the 

HP framework and Micro Focus runtime. The reason why these two can 
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be grayed out from Figure 6.1 is that they won’t be necessary once the 

code was been rewritten. The old programs will be updated and will not 

require the two aids.  The downside is that the amount code that has to 

be rewritten could be extremely large and will possibly involve too 

much time and money to provide any significant gains from the use of 

Visual COBOL. 

Depending on the scale of HP’s programs, the product could otherwise 

save money. It will, regardless of the costs, make the architecture less 

complex and more flexible in many ways. Modern applications and 

approaches could benefit from a Visual COBOL solution. Unireg would 

probably be able to integrate new techniques more extensively than 

previously, based on the translation of the original COBOL code. 

 

Figure 6.1: Visual COBOL in the new IT architecture. 

6.2 Issues 

As mentioned earlier, these solutions will not remove COBOL from 

Bolagsverket’s current systems. They will merely alter or use its logic in 

new environments and this is, in fact, the most significant drawback for 

both products as the code remains the same, which requires there to still 

be COBOL developers who are able to maintain the code.  
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The problem associated with the somewhat limited number of educa-

tional establishments and companies that offer COBOL education will 

not be resolved by means of these solutions. It might mean, however, 

that other than pure COBOL developers could be attracted as it also 

uses other techniques. Anything from web services to mobile applica-

tions is possible and this might indirectly interest other developers in 

areas other than COBOL. Nevertheless, higher education institutes and 

companies must train more people in the programming language in 

order to maintain it, otherwise those who use COBOL will experience 

very severe problems in the near future. 

The fact that very few agencies and companies have started to replace 

their COBOL with other languages is also an issue as it is only possible 

to learn from other people's mistakes and achievement.  

6.3 Future work 

According to Robert Strandberg, Bolagsverket is really interested in 

using Micro Focus Visual COBOL in the near future. During the fall of 

2013 and into year 2014, a more detailed investigation will be made. The 

first step will obviously be to have a dialogue with HP to determine 

what is required in relation to clearing out the code, and then to replace 

it with something that is compatible with Visual COBOL. The second 

step will then be to start the actual migration, which might involve 

several years work. However, on completion, Bolagsverket will have 

modernized their COBOL programs into twenty-first century.  

6.4 Final remarks 

This thesis work has made it clear that COBOL will stick around for a 

while longer. So, regardless of the issues at hand, it’s better to evaluate 

new possibilities instead of just waiting for someone else to figure it out. 

Bolagsverket is probably one of the few (at least in Sweden) that tries to 

release the everlasting chains of COBOL and make it more manageable 

or even remove it completely.  

Bolagsverket has proven that it is ready to take the first step and, hope-

fully, it can motivate many other agencies and companies to follow in 

their footsteps. 
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Appendix A: Source codes 

Prog1 - Input & Output 

 

       IDENTIFICATION DIVISION. 

       PROGRAM-ID.   prog1. 

      ******************************************************** 

      *AUTHOR...:    Stefan Bodingh. 

      ************************************************************* 

       ENVIRONMENT DIVISION. 

       CONFIGURATION SECTION. 

       DATA DIVISION. 

       WORKING-STORAGE SECTION. 

        01 Resultat             PIC Z(6). 

        01 Parameters. 

            02 Number1          PIC 9(3). 

            02 Number2          PIC 9(3).             

 

       PROCEDURE DIVISION. 

       Begin. 

        PERFORM MultiplyNums. 

        STOP RUN. 

       MultiplyNums. 

        DISPLAY "Input 2 numbers (3 digits each)  to be multiplied" 

        DISPLAY "First number -  " WITH NO ADVANCING 

        ACCEPT Number1 

        DISPLAY "Second number - " WITH NO ADVANCING 

        ACCEPT Number2. 

        DISPLAY ">>>>>>>>> Calling the sub-program now". 

        CALL "prog2" 

         USING BY CONTENT Number1, Number2  

               BY REFERENCE  Resultat. 

 

      * The USING phrase specifies the parameters to be passed to the 

      * sub-program. The order of the parameters is important as the 

      * sub-program recognizes them by relative location not by name 

      * 

      * Parameters should be passed BY CONTENT when you are not expecting 

      * them to get a value from the called program.   

 

        DISPLAY "Back in the main program now <<<<<<<<<<<". 

        DISPLAY Number1 " multiplied by " Number2 " is = " Resultat. 
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Prog2 - Multiplier 

 

       IDENTIFICATION DIVISION. 

       PROGRAM-ID.   prog2. 

      **************************************************************** 

      * AUTHOR...:    Stefan Bodingh. 

      **************************************************************** 

 

      * This sub-program is CALLed from a Cobol program. 

      * it requires 3 parameters. 

      *    2 to contain the numbers to be multiplied 

      *    1 to return the result of the multiplication. 

 

       ENVIRONMENT DIVISION. 

       DATA DIVISION. 

       LINKAGE SECTION. 

      * Parameters passed to the subprogram must have corresponding  

      * entries in the LINKAGE SECTION of the CALLed subprogram but  

      * they don't have to be declared in any particular order in the 

      * LINKAGE SECTION. 

 

        01 Param1           PIC 9(3). 

        01 Param2           PIC 9(3). 

        01 Answer           PIC 9(6). 

 

       PROCEDURE DIVISION USING Param1, Param2, Answer. 

       Begin. 

 

      * The order of the Parameters in the USING clause is vital. 

      * Parameters correspond by relative position not by name. 

      * i.e. the name of an Parameter does not have to be the same 

      * in the subprogram as it was in the main_program 

      * The CALLed program should adher to the same considerations of good 

      * programming as the main program.   The only difference will be that  

      * the STOP RUN will be replaced by the EXIT PROGRAM statement. 

 

        DISPLAY ">>>>>>>>>>>>>>>>> In the sub-program" 

        DISPLAY Param1 

        DISPLAY Param2 

 

        MULTIPLY Param1 BY Param2 GIVING Answer. 

 

        DISPLAY "<<<<<<<<<<<<<< Leaving sub-program now". 

        EXIT PROGRAM. 
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DB1 - COBOL & EXEC SQL 

* Note: the stars in databaseURL string is a security precaution.  

      $set constant DBMS "ORACLE" 

      $set constant integratedSecurity "NO"  

      $if DBMS = "ORACLE" 

      $set constant driverClass "oracle.jdbc.OracleDriver" 

      $set constant databaseURL "jdbc:oracle:thin:**/**@*.*.*.*:**:SID" 

      $end 

      WORKING-STORAGE SECTION. 

           EXEC SQL INCLUDE SQLCA END-EXEC. 

           EXEC SQL BEGIN DECLARE SECTION END-EXEC 

       01 svr              PIC x(32). 

       01 usr              PIC x(32). 

       01 connectionstring PIC x(300) value spaces. 

       01 wchar            PIC x(80). 

           EXEC SQL END DECLARE SECTION END-EXEC 

       PROCEDURE DIVISION. 

       loop-point. 

             MOVE "Driver=" & driverClass & ";URL=" & databaseURL  

           TO connectionstring 

 

           EXEC SQL 

           CONNECT USING :connectionstring 

           END-EXEC 

 

           IF sqlcode NOT = 0 

                DISPLAY "Error: cannot connect " 

                DISPLAY sqlcode 

                DISPLAY sqlerrmc 

                GOBACK 

           END-IF 

            

          EXEC SQL 

              SELECT ab002_rad 

              FROM PRDSCHEMA.ab002_pptxt 

              INTO :wchar 

              WHERE ab002_orgnr = 5560018748 

          END-EXEC 

          DISPLAY wchar 

          EXEC SQL 

              COMMIT work RELEASE 

          END-EXEC 

          IF sqlcode NOT = 0 

               DISPLAY "Error: commit release " 

               DISPLAY sqlcode 

               DISPLAY sqlerrmc 

          END-IF 

           GOBACK. 


