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Presentation Preparation 
For scripted demo, have  
 Script.docx open on screen #1.  Position @Notes, Slide #1 
 Video file://desktop-
rah3ja7/Users/Robertbw10/Documents/Camtasia/BridgeW/BridgeW.html open in 
browser on screen #2.  Run it to first pause,  Full screen. 
 
For unscripted demo (not Camtasia), 

BridgeW.pptx, be ready to go to Slideshow 
Visual Studio(Jazz), Start Jazz, click New to expose menu 
Edge, open video Bridging Two Worlds 
DB2 in command window, commands 

 Connect to Sample 
 Select * from employee where empno >= 000010 & empno <= 000100 
 Size window so that each record = 1 line, position at the Select command 

Notepad, open Documents/SQL.Txt for a couple of canned command 
Visual Studio.  Open TSTSQL.   Start server TstSQL 

     Open solution MyJSvClientTests, Start it. 

Notes 

Slide Notes 

1. Thank you, Trevor, for inviting me to talk to you.   Let me quickly 
introduce myself 

2. I started my IT career in 1970, working as a developer for Databank 
and Air New Zealand, Along the way I developed mainframe and PL/I 
skills, and wrote a textbook, PL/I for Programmers.  
 
While at Air New Zealand I encountered Easytrieve. 

3. I immediately saw how much quicker it was than PL/I for basic report 
writing.  But it was limited!  If only there was a product that worked like 
EZT but generated PL/I, we’d get the best of both worlds!  I got excited 
when I realized that there was no such product, but I could develop 
one.  I started MANA Systems Ltd, which produced and sold the first 
version of MANASYS.    
 
Real success came with the 2nd version, closely integrated with 
Fujitsu’s proprietary mainframe software, supporting relational 
databases and 3270-type on-line systems, and sold by Fujitsu. Their 
customers weren’t interested in PL/I.  
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4. The market for non-IBM mainframes dried up, and Sun and others 
were predicting “The death of the mainframe”, so my company 
diversified into application software.  This was less fun, so I sold it and 
became an IT consultant.  As one of my friends said, “What all 
unemployed IT professionals call themself”.  But I was successful at 
that for several years. 

5. In 2013 I was approached by a former user wanting an IBM version of 
MANASYS.  I found that it was Sun and DEC, not the mainframe, that 
had died, and the IBM mainframe was still thriving.  With strong ideas 
about what the next generation MANASYS should look like, I couldn’t 
let this opportunity go.  So here we are again. 

6. Which brings us to today’s topic, bridging the mainframe and client 
worlds. The days when CICS networks and 3270 displays provided 
adequate solutions are long gone, so it was obvious that this had to be 
a major focus of MANASYS version 3.  But how do we get our 
mainframe data to and from the client world of mobile apps and web 
pages?   We need to develop CICS Web Services, and client apps to 
work with them.  But it’s not easy getting them to understand each 
other.  You need different development teams, but they talk different 
languages.  Things get lost in translation. 
 
We’ll start with the mainframe side, where you need CICS web 
services. 

7. CICS Web Services are like classical CICS programs, they start with 
an input message, they do something, and they send back an output 
message.  But there are huge differences. 
1. The messages are not 3270 screens, they are whatever we want.  

Any length, any format.   
2. There is no COMMAREA to pass data from step to step of a 

conversation. Everything must be in the message passed in from 
the client. Without COMMAREA we can’t save a reference copy, so 
how do we manage pseudo-locking? 

3. Service and client must communicate in a standard format.  They 
don’t speak COBOL, we don’t speak Java.  We need to exchange 
information in a standard format that all can understand.  Today the 
standard is JSON. 

4. And the clients aren’t just displays, they have their own logic.  They 
might do anything. 

8. 
 
Use cursor 
to show the 
flow 

Here’s how they work.  A JSON message is received at the top, flows 
through the pipeline where it is turned into COBOL, and passed to our 
program.  Our program does its thing and passes a COBOL message 
back to the pipeline where it goes through the reverse process, to be 
sent out to the client as JSON.   
 
As application programmers, we focus on writing the COBOL 
programs that will read and update our mainframe data.    We do need 
to be vaguely aware that this pipeline process is happening, and 
ensure that there’s a couple of JCL steps after the COBOL compile 
that generate the JSON and the conversion modules (WSBIND), but 
otherwise we can leave all this to the system programmers.   



 
Even so, there’s a lot that we must get right.  This is not a job for 
novices.   

Rec 20-04 
9. 
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For example, suppose that we want a web service program to update 
Employee records from the DB2 sample database.   A single-record 
update is about as simple as it gets, but our program must 
• Check that EMPLOYEE hasn’t changed since the preceding 

Enquiry.   It must provide CICS pseudo-locking, but it doesn’t have 
COMMAREA where a reference copy can be saved. 

• Fully validate the input data. EMPNO must be six numeric 
characters, WORKDEPT must exist as a key value of 
DEPARTMENT, SEX can only be set to M or F, and so on.   This 
information isn’t in the JSON schema, so must be supplied by 
COBOL logic. 

• Plus of course all the usual stuff – checking that all message and 
database I/O statements work as expected, formatting data 
correctly, and so on. 

 
Even for a simple program like this, a lot of code will be needed in low 
level languages like COBOL and Java.  Over 2 thousand in this case. 
But let me show you the easy way to write this COBOL. 

Rec 20-04#1 
10. 
  

We start by preparing a definition of the Employee table that 
MANASYS Jazz can understand.  With dialog Import-from-SQL the 
table information is read from the DB2 Sample Database and a basic 
definition created.   
 
But it is lacking a lot of information!  Nothing here says that EMPNO 
must be numeric, that WORKDEPT must be the key of a 
DEPARTMENT record, or that SEX can only be M or F.   

11. 
 

So we edit the basic definition to add these rules, using properties like 
PIC, EXISTS, CODES, and MIN.  Now EMPNO and PHONENO must 
be numeric, WORKDEPT must be an existing value of the primary key 
of DEPARTMENT, SEX can only be M or F, and SALARY can’t be less 
than zero.  And since DEPTMGR was a CHAR(1) field, with “Y” 
meaning “True”, I changed its type to BOOLEAN. 
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12. 
 

Now we generate a web service from this description. 
1. Select dialog Logic/Web Service 
2. Fill in the details 
3. Click Finish 
Because of the EXISTS relationship, we’re offered the opportunity to 
get data from the DEPARTMENT table.  I’ve chosen to add the 
Department Name. 

Rec 21-04#2  
 
NEXT 
13. 

First we see the message definitions.  COPY statements reference 
definitions like EMPLOYEE that are related to the message definitions, 
there is a control definition, an input record, and an output record.  We 
can edit this if we want to, but we usually won’t. 

Rec 21-04 
14. 
NEXT 
 

Next, we see the Jazz logic.  I’ll draw your attention to a couple of 
features. 
 



 
 
NEXT 
 
 
NEXT 
 
 
NEXT 

Firstly, ACCEPT is used to validate and assign input data.  ACCEPT 
Function will check that it has a recognized value, E, U, A, or D in this 
case, and reject the input with a message if not.   
 
This ACCEPT within the Update logic checks every input field 
individually to ensure that it’s valid:  Workdept is in Department, Sex is 
M or F, and so on. 
 
CICS pseudo-locking is achieved using SAVESUM and CHECKSUM.  
On Enquiry a checksum is calculated and written into the output 
record.   
 
This is recalculated with the update and checked against the value 
returned with the input message to prove that EMPLOYEE hasn’t 
changed.   

15. Click [Process] and in less than a second over 2 ½ thousand lines of 
COBOL are generated, and a job is submitted to zOS to compile it and 
generate the JSON and WSBIND.  All we need to do is to install the 
new program and it’s ready to test.  With Micro Focus, Enterprise 
Developer dialogs are used to compile and bind the service, but the 
principles are the same.  

16. Your service is now ready to test with utility software like Postman or 
ReadyAPI.   This test with ReadyAPI shows a request for Employee 
#60, and its response.  You could now create an update using function 
code U, returning the Checksum, and giving updated field values.  
 
Hopefully your test software will allow you to automate the testing, so 
that you can check what happens when you pass invalid values or 
incorrect function sequences.   
 

17. 
Interact with 
Trevor 

Now we need to develop a client that will work with our service.  But 
before we do, are there any questions about CICS web services? 
 
Getting our client team to develop apps that work with our new service 
isn’t any easier than writing COBOL.   Not only must they understand 
the rules of the service, they’ll be using different tools with different 
concepts.  It’s as if the mainframe and client teams speak different 
languages.  And like Italian and German, subtleties can be lost in 
translation, and sometimes they’re important. 

18. When we found that .NET Core would not be restricted to Windows, 
but would also be available for Linux, Android, IOS, and so on we saw 
how we could fix this problem.  What if MANASYS generated a client-
side interface encapsulating the service rules, from the same 
information used to generate the service itself? 

19. Facing the mainframe, it would speak “mainframe” – records, message 
formats, fields, function codes.  It would know how to interpret the data 
returned from the service, like whether the enquiry returned the only 
record, or one of many.  It would know what validity rules applied to 
each field, and know transaction rules such as returning the checksum 



from an enquiry to the following update.  It could hide things that the 
client doesn’t need to know about, like the checksum.  

20. Facing the client, it would speak “client” – methods and properties.   
 
All the mechanics of sending messages to and from the mainframe 
would be reduced to using a method like Enquiry, with simple 
arguments.   
 
Settable properties like JOB would be instantly validated unless 
mainframe I/O was required. For example, JOB couldn’t be more than 
8 characters.  You wouldn’t be able to set SEX to anything other than 
M or F, HIREDATE must be a valid date, and so on.  
 
It would also provide read-only properties, like error messages, and 
HTTP codes, allowing the client to know what’s happening.  Readonly 
values could also be provided for coded fields, for example SEX_Value 
to show Male when M, Female when F.   BrowseCount tells us when 
an enquiry returns a single result, or when there could be many 
records and so scrolling commands are needed. 

21. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NEXT 
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So how do we create these interfaces.   
 
We need to do a little set up first.  We create a C# project to hold all 
the interfaces for our web services, naming it with the service name 
used to generate our programs, MyJSv in my example.   Configure the 
Jazz Workbench so that it knows where to find this project. 
 
Now we’re ready to create an interface. My personal naming 
convention is to name them after the program, i.e. JSPG2Client is the 
interface for service program JSPG2.   
 
zOS users need to check that the JSON input and output message 
definitions are in your local Jazz Project Folder, and are the current 
version. They will have been created on the mainframe and need to be 
copied back to this folder.   For Micro Focus users they will already be 
there, as they are generated into the correct folder when you create 
the WSBIND.  
 
With the JSON in the correct folder, generating the interface takes only 
two clicks: click [Client] then [Create Interface].  For JSPG2Client 
about 1000 lines of C# are immediately created, about 900 in the logic 
of JSPG2Client, and about 100 in the request and response objects.   

NEXT  22. 
Rec 19-02#1 

Here it is, written directly into our C# Interface Project. 

23. 
 
 
 
 
 
 

Our CICS web service, program JSPG2 running on the mainframe, is 
the right-hand part of this diagram.   We generated this from a record 
definition, with a simple dialog and a few clicks.  
 
JSPG2Client, our C# interface object is the middle part.  This took 
another couple of clicks. 
 



 
 
 
 
 

The final task is to write the actual client, this part on the left.  This has 
to be your responsibility, as we don’t know what you want it to do, or 
what language you’re using.   
 
But because we’ve generated an interface that deals with the detail of 
interacting with the service, we’ve made it easier for you.  You’ll just 
include the interface, and then set properties and execute methods. 
The interface won’t let you set invalid property values.  And method 
calls are simple because you’ll just set parameter values and let the 
interface look after the details.  You won’t worry about rules like 
ensuring the right checksum is returned with an update.  You won’t 
even see the checksum! 

Rec 19-04#3 
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NEXT 
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This is the Windows form I designed for JSPG2Test.  I’ve designed it 
to display all the data available from JSPG2Client.  Labels display the 
values of read-only properties, textboxes are used for properties that 
we can set, and buttons will activate the Enquiry, Update, Add, and 
Delete functions of the service.  Clear and Close provide local 
methods. 
 
Here it is running.  I’ve entered EMPNO = 10 and clicked [Enquiry], it 
responds with a record from the web service.  By the way, notice that 
the data is reflected with the your own culture settings.  For example, 
dates are here displayed with my New Zealand settings, even though 
they were transmitted as 8 digit numbers with century first. 
 
Except for EMPNO, we can change any of the properties and click 
[Update].    
 
But the interface won’t let us give invalid property values – names that 
are too long, values of SEX that aren’t M or F, Boolean values other 
than True or False, and so on.  Numeric or date checks are also built 
in of course.   
 
The objective is to do as much local checking as possible, because 
avoiding a round trip allows instant response.  But some things, like 
checking whether WorkDept exists as a Department value, or that an 
update is invalid because somebody else has changed the record, 
require server-side checking.  In fact, the service rechecks everything, 
it doesn’t rely on client-side validation.   
 
For enquiry by duplicate key WORKDEPT several EMPLOYEE 
records might qualify.  For WorkDept A00 there are 33. The service 
returns the first, but because there are several the client exposes 
scrolling controls. 
 
We can scroll through the list or enter a Skip value to go to a particular 
one.      

25. 
 
 

I said that with the interface we’d made things easier, but writing this 
program will still take an hour or so.   We don’t have time to write this 
program and anyway, you didn’t come here for a lesson in C# 
programming and I’m not expert enough to deliver one.  If you want 



more detail, this url will show you in detail how to write client 
JSPG2Test.    
 
With a data definition and a few clicks we created web service JSPG2.  
Two more clicks created an interface, simplifying the development of 
the final part, the client.  Let’s review what this 3-tier architecture, has 
achieved. 
 
Firstly, we’ve provided build-in validation, so that the logic to provide 
client-side property checking is already provided.   Methods have been 
simplified – you just invoke the Enquiry method with its search 
argument and everything is handled.  You don’t see details such as the 
actual messages transmitted, nor have to worry about rules like 
returning checksums. 

26. And finally, managing change is easier.  Suppose there’s a change in 
your data definitions.  For example, I discovered that our government 
departments were now giving the option of entering G, for Gender 
Diverse, as your sex.  Easy, just change the data definition like this, 
regenerate your service and the interface, and the change is done in 
minutes.  The client, the bit you wrote, probably won’t need to be 
changed. 

27. MANASYS Jazz already offers much for bridging the worlds of 
mainframes and clients.   
 
It can generate CICS Web Services using VSAM or DB2, responding 
with one or many records in each request/response.  You’ll remember 
from the demo that, after getting the first employee of Workdept A00 it 
took a couple of seconds for the next response as we scrolled forward.  
I found no measurable performance difference between program 
JSPG2, returning one record at a time, and JSPG2A, which returns 10.  
But with 10 records at a time, scrolling is now instant except for each 
10th record.  A very easy way to improve performance and useability.    
 
And with both VSAM and DB2, and any future types we support, you 
don’t need to send the whole record to the client.  Check Select 
instead of the default, All Fields, and a dialog will ask you which fields 
you want.   

28. You can generate services dealing with a single record type, or a 
parent/child record set.  Plus, wherever there is an EXISTS 
relationship you can add data from the related records, as we did with 
Department Name.   
 
The services can be enquiry only, or include update, add, and delete 
functions.   

29. As always, MANASYS is a multi-level tool.  A generator provides initial 
logic, and this is often all you need.  But the generated code is easily 
extended with the full flexibility of the Jazz language.  You can even 
extend Jazz with COBOL statements for the few functions that it 
doesn’t provide natively.   



30. And with all of this, even if you’ve had to insert COBOL, two clicks 
generate a client-side interface to work with your service, and simplify 
client development. 

31. There’s a lot already there and we’re not out of ideas yet, but it’s time 
for our development priorities to be set by customers.  A number of our 
ideas relating to web services have been written up in the Road Map, 
but whether we do these, or do something else such as implementing 
DL1 support will be determined by them. 
 
Of the ideas we’ve listed in the roadmap, these are probably the most 
interesting: - 
 
Conversations.  We can’t use COMMAREA to pass data from step to 
step, as everything must be in the message.  We’ve designed a 
solution for conversations where information will be encrypted and 
written into the output message, and returned and decrypted from the 
next input message. 
 
More flexible data structures.  We can currently create web services 
with a single record type or a parent/child record set.  We’d like to be 
able to create web services that can send any sequence of records, as 
if they were writing various different record types to a sequential file.  
Again, design work on this is reasonably advanced, we know how to 
do this, the question is whether it is worth doing. 
 
Prototype clients.   We could generate clients in a number of 
languages and types:  C#, VB.NET, Java, etc., for Windows, Web, and 
mobile apps.  We’ll discuss with our customers which of these should 
be prioritized.  

32. I hope you will leave here wanting to learn more about MANASYS 
Jazz.   The links below tell you where you can get more information.   
 
Our web site gives you general information, and the featured video 
summarizes this talk in 3 ½ minutes.  A link lets you download our 
software.  I hope some of you will do this, create an account with your 
email, and try it out for free for a month. 
 
Other videos show some of the other things that it can do.  For batch 
processing MANASYS supports reporting, Easytrieve Conversion, 
Data Mapping and Conversion, and more.  It also still supports 
Classical CICS development, and SOAP web services that 
communicate with WSDL instead of JSON.   
 
The Help and Training Page gives you more information, including an 
video training course on the Jazz language, and links to the various 
series of Help pages.   

33. A couple of links that are particularly relevant to today’s talk.   
 
The 1st link shows you how to create web services, and will go through 
the creation of program JSPG2 and its sibling, JSPG2A.   
 



The 2nd link gives you detailed information about creating client 
interfaces. 

34. Thank you for listening to me, and I hope that you found this 
interesting.   
 
Please contact me, either by email, or by connecting with me on 
LinkedIN.  I’ll do my best to respond promptly. 
 
I’m happy to take your questions, and I’d love to hear your feedback. 

 


