Step-by-step:
the path from
COBOL to mobile

Creating an Air Miles Calculator
demo in Visual COBOL
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The move
to mobile
starts here

A step-by-step guide to developing
mobile apps using Visual COBOL.

If you think mobile is beyond the capabilities of COBOL
technology, think again —it's easy to embrace mobile technology
with Visual COBOL using this simple step-by-step guide.

As developers, we have to act fast to keep up with end

user demands, one being the growth in mobile use, and the
corresponding demand for mobile access to applications. With
Visual COBOL, delivering great mobile apps doesn't have to

be complicated. Follow this guide, download the sample code
provided, and see how you can develop a new mobile application
based on your existing COBOL code.

We've documented the process to show you
just how easy it can be.

Get started now

See the step-by-step guide ()
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Mobile is now a must-have

It wasn't so long ago that mobile support was considered a 'nice-to-
have' option for your application. Today, mobile is fast becoming a must-
have for applications. Simply leaving it out of your next product release
may not be something you can afford to do.

So where do you begin? It needn't be a daunting prospect — your
existing COBOL applications contain vast amounts of functionality that
yOu can expose as services for a mobile application. There's no need
to develop a complete new set of capabilities — just use what already
works well as the basis of your new mobile application.

The toughest job is deciding which parts of your current application you
want to give a mobile facelift. It's best to consider the overall application
experience as it stands today, and look for functionality that will be

of most value to a mobile user. That might be a reporting function, a
booking system —whatever is most useful and works well within a typical
mobile interface. Do start simply: a small but useful piece of code can
be used to build a pattern for future expansion.
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1 Decide what you need to mobilize
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The first step in getting from COBOL to
mobile is deciding which parts of your

current app you want to give a mobile

facelift. Here's a simple COBOL program to

get us started. It uses an indexed data file

for persistent storage.
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File Edit Format View Help
program-id. aircode.

select airfile assign airfile-name
organization indexed

record key is f-code with no duplicates
file status 1is fstat

access dynamic. i

data division.
fd airfile.
01 f-rec.
copy "airrec.cpy"” replacing ==(prefix)== by ==f==,

working-storage section.
01 fstat.

03 fstat-1 pic 9.
03 fstat-2x.
05 fstat-2

user-input
airportl pic x(5).
01 airport2 pic x(5).
01 airport-found 9.

airport

Ln 140, Col 39
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And all the business logic is contained

within the procedure division.
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| aircode.cbl -

File Edit Format View Help

01 a2-rec. B
copy "airrec.cpy" replacing ==(prefix)== by

procedure division.
main section. I
perform open-airfile
perform until exit
display "Enter 1 or 2 airport codes, enter to exit:"
accept user-input
unstring user-input delimited by space
into airportl, airport2

if airportl = spaces
exit perform
end-if

if airport2 not = spaces
perform distance-between-airports
else

perform Tookup-one-airport

end-if

end-perform

perform close-airfile

goback.

lTookup-one-airport section.
move airportl to airport
perform find-airport

Ln 20, Col 33
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2 Decideifit'san HTML5 or native application

The pros and cons

There are several ways you can create a mobile application: two of the
most common are writing a native app for the device (such as an iPhone
app), or creating an HTML5 application that can be accessed using

the device's web browser. There are pros and cons to either approach.
Usually, native apps offer a richer user experience on the device, but
while an HTML5 app might not be able to offer quite the same look and
feel as a native app, it makes up for it in portability — HTML5 applications
can be accessed from a wide variety of different devices allowing you to

deliver a mobile user experience across multiple devices, much faster.

In our demo, we're going to use HTML5 to target multiple mobile
devices. Since we're using web services to access the serverside
COBOL applications, you can reuse the same web services to write a
native app if you choose to.
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3 Identify the COBOL code
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Bring your application functionality together

Once you've decided on the key functions, isolate this code from the rest
of the main application. You might need to strip away code to achieve this,
especially if there is an existing user interface in place. Now is also a good
time to identify any application dependencies since these must be available
too (or deleted out of the code if not required).

Your goal is to arrive at a callable API that provides access to discrete
functions for your mobile application. Your existing application may already
have this APl architecture in place, in which case you won't need to worry
about this. Otherwise, look to bring your application functionality together
under a single program or series of programs that can be called directly to
provide the results.

STEP-BY-STEP GUIDE

Remember, web services are generally stateless architectures — so you
should treat every invocation as the initial program call and initialize
elements, such as data items and opening files, as you need them. SOA
approaches like REST pass state between client and server within the HTTP
request, allowing you to pick up from where you last left off for any given
user request.

You can also take care of these aspects later on from the comfort of an
IDE. You may also be wondering how to keep data and data files separate
from another user request. Visual COBOL actually provides call containers
(we call them run units) which run your procedural COBOL programs in
isolation from the same set of programs that may be supporting another
user's request.

VISUAL COBOL 7
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You need to identify the core COBOL
business logic which represents the

underlying functional capability you wish

to make accessible to mobile user — then

isolate this business logic from the rest of

the main COBOL application.
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File Edit Format View Help

move az2-latitude to file-angle
perform convert-angle
move out-angle to lat2

move a2-longitude to file-angle
perform convert-angle
move out-angle to long2

*> spherical law of cosines....
compute distance = function acos(
function sin(latl) * function sin(lat2)
+ function cos(latl) * function cos(lat2)
* function cos (long2 - Tongl))
* radius-of-earth
compute distance-m = distance / km-per-mile.

convert-angle section.
*> converts the ASCII file value to a floating point RADIAN value. =
if (fa-mins = 0)
move 1 to fa-mins
end-if

move fa-mins to temp
perform until temp < 1.0
compute temp = temp * .1
end-perform

Ln 20, Col 33
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File Edit Format View Help
This is a formula that calculates two points

) ] move az2-latitude to file-angle
on the earth's surface. The data file used by perform convert-angle
move out-angle to lat2

the program contains a list of airports and

move a2-longitude to file-angle
perform convert-angle
move out-angle to long2

their locations. So it can tell you how far
apart one airport is from another.

convert-angle section.
*> converts the ASCII file value to a floating point RADIAN value. =
if (fa-mins = 0)

move 1 to fa-mins
end-if

move fa-mins to temp
perform until temp < 1.0
compute temp = temp * .1
end-perform

Ln 137,Col 3
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4 Select the right tools for your architecture

Java or .NET based
infrastructure

The next stage is thinking about the
architecture of your application and
the tools you'll need to do the job.
First you need to decide whether to
base the application on a Java or NET
based infrastructure (you may already
have an in-house standard defined).
Either way, Visual COBOL enables

you to compile your COBOL API
directly to Java byte code or Microsoft
Intermediate Language so it can run
directly inside either the Java Virtual
Machine or the NET CLR.

This means you can draw on tools in
JVM and .NET to enhance your mobile
application —here is what you'll need:
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A web server or
application server

The mobile client will be sending
HTTP requests to the COBOL system
and these need to be processed
and returned as HTML web pages
for the client's mobile browser.

If you're a Java-based company

and already have a Java App

Server available, use the Java App
Server, or consider an open source
solution such as Tomcat. [Link to:
http:// tomcat.apache.org] If your
architecture preference is .NET you'll
need Microsoft IIS installed. If you
don't have IIS installed, Visual Studio
includes a limited version you can

use to get started.

Portability

By choosing to build an HTML5
application, the challenge of portability
moves from the device into the
browser. While HTML5 offers good
coverage, we still need to think about
JavaScript for web programming.
Fortunately, it's a problem the software
industry has addressed —there are
now plenty of portable JavaScript
libraries you can use. In this example,
we're utilizing a popular framework
called jQuery. The jQuery Mobile
extensions will provide us not only with
a portable JavaScript library, but also a
rich, touchresponsive user experience
for the end users.

AJAX
& JSON

The HTMLS5 application will need

to communicate with a server-

side COBOL service which we'll
enable using web services. Web
service requests are achieved using
Asynchronous JavaScript and XML
(or AJAX for short). The content of
the request will be transmitted using
JavaScript Object Notation (or JSON
for short). APIs for both of these
capabilities are available within the
jQuery framework.

VISUAL COBOL 10
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5 Fire up your IDE of choice
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Now you can take advantage of the new
features .NET and JVM offer. This is
Microsoft's Visual Studio IDE which is used
by millions of developers worldwide —and
you can use it for COBOL development
too. Alternatively, you can choose Eclipse
as your IDE.

You can expect efficient development
features like IntelliSense or Content

Assist, error markers, fast navigation and

a wealth of other tools customized for
COBOL development — all inside what has
become the industry standard for software
development on Windows, Unix and Linux.
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FLE EDT VIEW DEBUG TEAM
8-

Start Page +# X

Professional 2012

Recent

Error List Output

Ready

sqQL

oo
TOOLS TEST  .NET REFLECTOR
P Attach... ~ .-

GET STARTED

Welcome

What's New

ANALYZE

WINDOW

HELP

-

Solution Explorer

»

11



5 Fire up your IDE of choice

20f3 M WindowsFormsApplication6 - Microsoft Visual Studio (Administrator) Quick Launch (Ciri+Q P - &

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST  .NETREFLECTOR ANALYZE WINDOW  HELP

You can see the Editor is specifically - Bram P Start - Debug - A o A R -

: . § Forml.cbl [Design]* v Solution Explorer A b ¢ 5
deS|gned for COBOL development’ Wlth g *i3 WindowsFormsApplication6.Form1 = %2, buttonl_Click{sender AS object, e AS System.EventArgs) l N o-edpm & - 7_3.
SyntaX CO|Ol’IzatIOI’1, the abl“ty tOJump working-storage section. @5 button1 search Solut xplorer (Ctri+ P~ v

) ) ) @, buttonl Click(sender AS object, e AS System.EventArgs) 51 Soiution WindowsFomsApplications
to locations in the code base using a H Zii'iii;ii . 8 ot e
. s T R S 9,D condition-value # Properties
nvoke self::InitializeComponent P

mouse click, and dozens of other features ciizsh. ‘ & il T sl

: : H hod. € 4 [@ Forml.cbl
which bring COBOL development into the [ 9 NEwg _ 5 Formif e

= method-id buttonl Click final private. ‘0 Forml.resx

mOdern age- = procedure division using by value sender as object e as type System.EventArgs. [ Main.cbl

end method.

end class.

100% ~ 4 [ 2 4 »

Error List Output
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5 Fire up your IDE of choice
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The IDE also prompts you with coding
suggestions that help you write code faster
and with greater accuracy.
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T E—

= method-id NEW.
= procedure division.
invoke self::Ini

goback.

end method.

procedure division using by value sen
= invoke type mes
end method.

%3 Menultem
MenuMerge
*3 MenuStrip

end class.

MergeAction

#3 MessageBox

MessageBoxButtons

MessageBoxDefaultButt:

MessageBoxIcon
100% ~ 4

Error List Output

] method-id buttonl Click final private.

der as object e as type System.EventArgs.

on

FILE EDIT VIEW PROJECT BUILLD DEBUG TEAM SQL TOOLS TEST .NETREFLECTOR ANALYZE WINDOW
e - B-akdd - P Start - Debug ~ A _ ¥
=
S LlUE I R Form1.cbl [Design]* v
g # WindowsFormsApplication6.Form1 ~ %, buttonl_Click(sender AS object, e AS System.EventArgs) bd
-
working-storage section. =+

HELP
=

Solution Explorer

fa] Solution ‘'WindowsFormsApplication6
[ WindowsFormsApplicationé

A

Col 28

£

b
4 [3 Forml.cbl

W BB R

> x

@ o-2dfk &
orer (Ctri+ p.

saipadold

# Properties
*u References

1) Form1.Designer.cbl
‘O Forml.resx
Main.cbl

=




Step 6

6 Compile the code in your IDE

10f4 =
Using the COBOL application code you c:\airport>cobol aircode.cbl ilgen ;

\ . e . ‘:'VITCFO Focus COBOL
previously identified to provide the API, you Version 2.2.00244 Copyright (C) Micro Fociks 1984-2013. A1l rights reserved.

. . * Checking complete with no errors
can now create a project in the IDE, and : ;

C:\airport>aircode.exe
Enter 1 or 2 airport codes, enter to exit:

compile your code for NET using Visual

; : : Thr sfo
Studio or JVMin Eclipse. In most cases, LHR Heathirow
SFO San Francisco Int]
quite simply without any changes. United States Lat:+037.618972 Lon:-122.037488
Distance: 8,616 km 5,354 miles

Enter 1 or 2 airport codes, enter to exit:

STEP-BY-STEP GUIDE VISUAL COBOL 14




Step 6

6 Compile the code in your IDE

20f4 ' }L (=
Our application uses a primitive character- C:\airport>cobol aircode.cbl int() ;
. o IMicro Focus COBOL _ ) _
based user interface, which is very Version 2.2.00244 Copyright (C) Micro Focus 1984-2013. A1l rights reserved.
. * Checking complete with no errors - starting code generation
common for COBOL systems. It will be N Generat?ng aﬁ’rcode : .
revamped later in this process. By typing * REEA AR08 Gade: 308 Litegals; #03
in LHR for Heathrow and SFO for San £ \alrportsran _alreode.int .
Enter 1 or 2 airport codes, enter to exit:
Francisco, the program calculates the LHR
LHR Heathrow
distance between these two airports. United Kingdom Lat:+051.004775 Lon:-000.461389
Enter 1 or 2 airport codes, enter to exit:
LHR SFO
LHR Heathrow
United Kingdom Lat:+051.004775 Lon:-000.461389
SFO San Francisco Int]
United States Lat:+037.618972 Lon:-122.037488
Distance: 8,616 km 5,354 miles
Enter 1 or 2 airport codes, enter to exit:

STEP-BY-STEP GUIDE VISUAL COBOL 18




Step 6

6 Compile the code in your IDE

3of4

Now we want to tidy up the interface and
access the application from a mobile

device. To do that you would usually have

to write a new program in C+ or VB for
NET or Java for JVM. But even though
our program is written in COBOL, we
can compile it for NET just by changing
a compiler directive to ilgen —which
generates Microsoft Intermediate
Language. So we now have a NET
assembly which we can run and check.

STEP-BY-STEP GUIDE VISUAL COBOL

o

C:\airport>cobol aircode.cbl ilgen ;

IMicro Focus COBOL
Version 2.2.00244 Copyright (C) Micro Fociks 1984-2013. A1l rights reserved.

* Checking complete with no errors

C:\airport>aircode.exe
Enter 1 or 2 airport codes, enter to exit:
Thr sfo
LHR Heathrow
United Kingdom
SFO San Francisco Int]
United States Lat:+037.618972 Lon:-122.037488
Distance: 8,616 km 5,354 miles
Enter 1 or 2 airport codes, enter to exit:

Lat:+051.004775 Lon:-000.461389

16




Step 6

6 Compile the code in your IDE

4 0of 4

You can do the same for Java too, just by

changing a compiler directive to jvmgen
which generates a Java class which we can
run using JVM. So Micro Focus COBOL
compiler technology allows deployment to
NET or JVM platforms, without any rewrite
to the original COBOL code.

STEP-BY-STEP GUIDE VISUAL COBOL

L Command Prompt (32-bit) - “\Prograr

Cc:\airport>cobol aircode.cbl jvmgen ;
Micro Focus COBOL

Version 2.2.00244 Copyright (C) Micro Focus 1984-2013. Al1 rights reserved.
* Checking complete with no errors 3

C:\airport>dir aircode.class
Volume in drive C has no label.
Volume Serial Number 1is 66D7-9042

Directory of C:\airport

31/10/2013 14:52 6,601 aircode.class
1 File(s) 6,601 bytes
0 Dir(s) 287,687,131,136 bytes free

C:\airport>"\Program Files (x86)\Java\jdkl.7.0_04\bin\java.exe" aircode
Enter 1 or 2 airport codes, enter to exit:
Thr sfo
LHR Heathrow
United Kingdom
SFO San Francisco Int]
United States Lat:+037.618972 Lon:-122.037488
Distance: 8,616 km 5,354 miles
Enter 1 or 2 airport codes, enter to exit:

Lat:+051.004775 Lon:-000.461389

17
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This project in Visual Studio includes

our airport program. The user interface

will be built using HTML5. Both Eclipse

and Visual Studio provide HTML design
tools to help you build your application

Ul. There are several alternatives to the
standard designers available that allow you
to build a Ul based on a specific device
form factor (the form factor of a mobile
refers to its size, shape, input mechanism,
screen resolution, colour palette and much
more). The decision is yours as to which
developer toolset you choose — once you
have decided you need to export the HTML
into your Eclipse or Visual Studio project.
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m AirportDemo - Microsoft Visual Studio (Administrator

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST .NETREFLECTOR ANALYZE WINDOW  HELP

Q - 3 - M P Google Chrome ~ Debug ~ & _ - am D i R
- = ~
g v Solution Explorer >+ I x 3
S * AirportCodes - @ frec £ & e-2dpm & =

perform convert-angle + @
oa < tion Explorer (Ctrl+ p v
move out-angle to lat2 -

@] Solution 'AirportDemo’ (2 projects)
move a2-longitude to file-angle b &7 AirportWebApplication

perform convert-angle 4 @ COBOLAIrport
move out-angle to long2

# Properties
b wm References
b [8 aircodecbl

*> spherical law of cosines....
compute distance = function acos( [3 airrec.cpy
function sin(latl) * function sin(lat2) ~ B IAirport.col
+ function cos(latl) * function cos(lat2) Cg

* function cos (long2 - longl))
* radius-of-earth
compute distance-m = distance / km-per-mile

convert-angle section.
*> converts the ASCII file value to a floating point RADIAN value.

if (fa-mins = 0) v
100% ~ 4 b

Error List Output

IntelliSense updated - 0 errors
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This is another project in Visual Studio

which contains a C# program and HTMLS5.

This uses the COBOL program to provide
all the backend functionality. The HTML 5
pages also use a JavaScript library (jQuery)

to create a web app that runs in a browser

and gives access to the application from

mobile devices that support HTML5.

STEP-BY-STEP GUIDE
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N AirportDemo - Microsoft Visual Studio (Administrato Quick Launch (Ctrl+Q P = (=) X

FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL TOOLS TEST .NETREFLECTOR ANALYZE WINDOW  HELP
e - B -a WM P Google Chrome ~ Debug -~ A _ il

tircodechl # X

X0qgjoo|

¥ AirportCodes - @ f-rec
perform convert-angle
move out-angle to lat

@ o-20dB
ssareh Saliticn BolererCiite o
&l

R

Solution 'AirportDemo’ (2 projects)
Hoen] oneliltad sy i :

b # Properties

b »® References

move a2-longitude to file-angle

perform conver
move out-angle to long2

-angle

b = App_Data

*> spherical law of cosines.... bW s
compute distance = function acos( b Scripts

function sin(latl) * function sin(lat2) 4 '@ AirportSvcsve

+ function cos(latl) * function cos(lat2) P 1 AirportSve.sve.cs
* function cos (long2 - longl)) D defaulthtm

* radius-of-earth b & Global.asax

compute distance-m = distance / km-per-mile B planejpg

b 9 Web.config

4 [3] COBOLAirport
& Properties

b = References

P [@ aircode.cbl
B airrec.cpy

[@ IAirport.cbi

rt-angle section.
ts the ASCII file value to a floating point RADIAN value.

100% ~ 4

Output

Error List

This item does not support previewing
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Step 7

7 Create the airport application user interface

30f3

Airport Demo

L {5 localthost:62826/AirportDemo/defaulthtm#paged

Airport Demo

This is the completed interface with two
new entry fields. As you type into them,

the C# web service is being called by the

browser to retrieve the list of matching

airport codes. Since we know longitude
. . Distance (Km) 861%
and latitude, we can also provide a map of

LHR - Heathrow airport - United Kingdom
SFO - San Francisco Intl airport - United States

the two points.

Micro Focus
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Step 8

8 Create asimple COBOL web service and deploy

10f2

Create a simple COBOL web service

It's now time to build the web service itself. This is a thin layer of code
that will receive an incoming request and invoke the COBOL program
to perform the real business processing. You can use Java or a NET
language such as C# to implement the web service API. Calling the
COBOL code from Java or C# is easy now that COBOL is compiled
using the same basic building blocks as used in other languages. It's
easy to integrate the two together — but you'll need to think about multi-

user access.

COBOL programs are still procedural code, so we need to make sure
that they can handle simultaneous access by many users at once.
Fortunately, there's no need to re-architect your code, you can use the
run unit container support within Visual COBOL to isolate one user web

STEP-BY-STEP GUIDE VISUAL COBOL
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The C# code provides a simple web
service that allows the browser running
on the device to dynamically update the
page with data from the COBOL program

running on the web server.

To deploy, you connect the user interface
with the web service using AJAX calls.
Whenever the user clicks a button or types
a character into an input field, AJAX calls
are being sent from the client to the server-
side COBOL program to populate the Ul
with results received from the COBOL
application.
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N AirportDemo - Microsoft Visual Studio (Administrato

}
[OperationContract]
[WebGet(ResponseFormat = WebMessageFormat.Json)]
= public int GetDistance(string airportl, string airport2)
{
@ AirportCodes ap = new AirportCodes();
airportl = airportl.ToUpper();
airport2 = airport2.ToUpper();
return ap.GetDistance(airportl, airport2);
}
[WebGet(ResponseFormat = liebMessageFormat.Json)]
= public Details[] GetDetails(string airportl, string airport2)
{

100 %

Error List

Output

FILE EDIM  VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST .NET REFLECTOR
e - B -a e P Google Chrome ~ Debug ~ A _
g AirportSvesvecs B X [Efl{delolXe ] af
8 *3 AirportDemo.Details -~ & name =
(2 . -
AirportCodes ap = new AirportCodes(); +
return ap.GetMatches(text, 10); -

HELP

Solution Explorer > o x
& e-20dF @

Sl - slorer (Clits p-

@) Solution ‘AirportDemo’ (2 projects)
4 [ AirportWebApplication
b # Properties
b =® References
b ' App_Data
b css
b m Scripts
4 @ AirportSvc.sve
P ") AirportSve.sve.cs
D defaulthtm
b & Global.asax
B planejpg
b 8 Web.config
4 [ COBOLAirport
# Properties
b = References
P [@ aircodecbl
B airrec.cpy
[8 TAirport.cbi

saiuadold




9 Testthe mobile app

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST .NETREFLECTOR ANALYZE WINDOW  HELP

. . . . ; el , ) L . = B
When it's time to debug the application, a e B P Continue A_. o m® > G & e % 32
=
. H AirportSvc.sve.cs & Solution Explorer * 3 x 3
breakpoint can be set in the IDE and you e , ] ) -
1 AirportCodes ~ @ GetDistance(airportl AS string, airport2 AS string) v D o~ g5 & AL
; move distance to return-item + 2
can step through the code from C# into the s F  Search Solution Explorer (Ctrl+ p-
goback. ] Solution 'AirportDemo’ (2 projects) -
backend COBOL program. 5 B Kt b
b & Properties
= calculate-airport-distance section. b wl Referances
b = App_Dat
move al-latitude to file-angle L Piieen
css
= perform convert-angle I b &S
move out-angle to latl e
4 @ AirportSvc.sve
move al-longitude to file-angle b D AirportSve.svecs
perform convert-angle D defaulthtm
move out-angle to longl b & Global.asax
- Bl planejpg
100% =~ 4 b b @ Web.config hd

Call Stack v 0 X Watchl

Name Lan Name Value
© airport_comp.dil!CALCULATE-AIRPORT-DISTANCE() Line 110 Cot
airport_comp.dil!AirportCodes.GetDistance(System.String AIRPORT1, System.Strin COE

WebApplicationl.dll!AirportDemo.AirportSvc.GetDistance(string airportl, string a C#

External Code

tack Immediate Window

InteliiSense updated - 0 errors
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What's next?

Watch the video showing how
we built the app

Get started! Take a free Visual

COBOL trial and download the
application code



https://www.youtube.com/watch?v=n0Snh1RJDHE
http://www.microfocus.com/mobileapp
http://www.microfocus.com/mobileapp
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