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About this Book 
 

This book is a self paced learning guide for developers wishing to learn about the 

UniVerse platform, whether for server oriented applications or for client/server 

and web development. The book covers the UniVerse metadata and dictionary 

creation, the UniVerse application language and the procedural languages. The 

book will take you through each of these step by step providing workshops and 

examples through which you can test your understanding.  

 

 

Note for UniData Users 
 

This course is designed primarily for developers targeting the UniVerse platform, 

but most of the examples and the concepts will be equally applicable to UniData. 

In some cases there will be variations in style and small differences in syntax, but 

new developers will be able to translate their skills easily into either environment, 

and indeed should have little difficulty migrating into other MVDBMS platforms. 
 
 
 
 

About the Author 
 

Brian Leach has offered consultancy and training services in the use of the 

UniVerse platform for over 20 years. A seasoned developer, he has created some 

of the most powerful tools for the UniVerse platform and writes extensively about 

MultiValue technology.  He is a founder board member and past president of the 

International IBM U2 User Group and current board member of the Rocket 

Software user Group. 

 

For further details please visit: www.brianleach.co.uk 
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How to Use This Guide 
 

 

This guide has been created for students wishing to learn about the UniVerse 

platform and the powerful application development languages available within it. 

Here you will discover how to forge complex server based procedures, designed 

both to run within the UniVerse environment and to be called from other client 

languages as stored procedures.  

 

 

You may be a developer new to the UniVerse technology, an existing MVDBMS 

professional looking to update or your skills or your interest may be purely 

academic. Whatever the case, some knowledge of the UniVerse structure and of 

the Enquiry Languages in particular will be required. The primary UniVerse enquiry 

language, RetrieVe, and the fundamentals of the UniVerse architecture are 

covered in the first in this series of guides, UniVerse Enquiry Self Paced Training by 

the same author. 

 

 

This guide will take you through the UniVerse server development languages step 

by step, starting off with the language fundamentals and building up your 

knowledge and confidence until you can boldly take on complex tasks to manage 

your UniVerse data, to generate and export information, to handle network 

communications, to work with XML and JSON, and to interface to a range of data 

sources. 

 

 

The guide is divided into a number of lessons that you can run through in your own 

time and at your own pace. To test your understanding, each lesson is 

accompanied by examples and lab exercises. As far as possible, these exercises 

build upon each other in stages, so that you monitor your progress from simple 

programs to more advanced procedures.  

 

 

This UniVerse Server Developer Self Paced Training guide is the second in a series 

of self paced training guides to the UniVerse platform published by Brian Leach 

Consulting Limited.  
 



Contents 

UniVerse Self Paced Training  Page 5 

Acknowledgments 

 

UniVerse, UniData, UniObjects, PICK and D3 are registered trademarks of Rocket 

Software, Inc. Other trademarks held by Rocket Software are listed at 

http://www.rocketsoftware.com/company/legal/trademarks. 

 

UNIX is a registered trademark in the United States of America and other 

countries, licensed exclusively through X/Open Company Ltd. 

 

Microsoft, Windows, Windows NT, Windows 2000 and MS-DOS are trademarks of 

Microsoft Corporation. ActiveX, JScript, Visual Studio, and Visual Basic are either 

registered trademarks or trademarks of Microsoft Corporation. 

 

Adobe and Acrobat are trademarks of Adobe Systems Incorporated. 

 

All other company or product names mentioned are trademarks or registered 

trademarks of their respective trademark holders. 

 

The example companies, organizations, products and domain names depicted 

herein are fictitious. No association with any real company, organization, and 

product or domain name is intended or should be inferred. 
 
 

Disclaimer 

 

Brian Leach Consulting Limited makes no warranty of any kind with regard to the 

material contained in this guide, including but not limited to the implied warranties 

or merchantability and fitness for a particular purpose. 

 

The information contained in this document is subject to change without notice. 

 



UniVerse Server Developer 

 

UniVerse Self Paced Training  Page 6 

Table of Contents 
 

How to Use This Guide ............................................................................................................ 4 
Acknowledgments ............................................................................................................ 5 
Disclaimer ......................................................................................................................... 5 

Table of Contents .................................................................................................................... 6 
Chapter 1 Introduction ........................................................................................................... 12 

Objectives ....................................................................................................................... 12 
Before You Begin ........................................................................................................... 12 

Lesson 1: UniVerse as an Application Server.................................................................... 13 
Welcome ......................................................................................................................... 14 
Setting the Stage ............................................................................................................ 15 
Starting Right .................................................................................................................. 17 
UniVerse, UniData and "U2" .......................................................................................... 18 
Server Side Languages .................................................................................................. 19 
Client Interfaces .............................................................................................................. 20 
Putting them Together .................................................................................................... 23 

Lesson 2: Installing UniVerse Personal Edition ................................................................. 24 
Downloading UniVerse Personal Edition ....................................................................... 25 
Installing the Training Database ..................................................................................... 26 

Chapter 2 Dictionaries and the Editor .................................................................................... 27 
Objectives ....................................................................................................................... 27 

Lesson 1 Dictionaries and the Editor ................................................................................. 28 
Files, Records and Dictionaries ...................................................................................... 29 
The UniVerse Editor ....................................................................................................... 33 
Inserting Text .................................................................................................................. 35 
Replacing Text ................................................................................................................ 36 
Navigating Around a Record .......................................................................................... 38 
Useful Editor Commands ............................................................................................... 40 

Lesson 2 Simple Descriptors ............................................................................................. 41 
Data Descriptors ............................................................................................................. 42 
Data Descriptor Format .................................................................................................. 43 
Interpreted Descriptors ................................................................................................... 46 
Interpreted Descriptor Format ........................................................................................ 46 
Compiling a Descriptor ................................................................................................... 47 
Descriptor Expressions .................................................................................................. 49 
Simple Expression Elements .......................................................................................... 50 
Arithmetic Operations ..................................................................................................... 52 
Expressions and Conversion Codes .............................................................................. 53 
Operator Precedence ..................................................................................................... 54 
Combining Fields ............................................................................................................ 56 
Extracting Substrings...................................................................................................... 59 
Delimited Strings ............................................................................................................ 61 
Linking Data with Composite Keys ................................................................................. 65 
Using System Variables ................................................................................................. 66 

Lesson 3: Using Descriptor Functions ............................................................................... 70 
Descriptor Functions....................................................................................................... 71 



Contents 

UniVerse Self Paced Training  Page 7 

Passing Arguments to Functions ................................................................................... 72 
Conversion Functions..................................................................................................... 73 
Useful String Functions .................................................................................................. 77 
Counting and Extracting Values ..................................................................................... 82 
Using @RECORD. ......................................................................................................... 85 
File Lookups ................................................................................................................... 88 
Using XLATE() ............................................................................................................... 91 
Using TRANS() ............................................................................................................... 93 
MultiValued Translations ................................................................................................ 95 
Using Compound Expressions ....................................................................................... 97 
Generating Running Totals ............................................................................................ 99 

Lesson 4 Multivalued Arithmetic and Conditionals .......................................................... 100 
Multivalued Arithmetic .................................................................................................. 101 
Totalling Multivalues ..................................................................................................... 105 
Conditional Expressions ............................................................................................... 107 

Lesson 5 Phrases, Sentences and Paragraphs .............................................................. 109 
Dictionary Phrases ....................................................................................................... 110 
Coding Business Rules ................................................................................................ 113 
Default Phrases ............................................................................................................ 115 
Sentences .................................................................................................................... 117 
Parameterizing Sentences ........................................................................................... 119 
Reusing Prompts .......................................................................................................... 121 
Paragraphs ................................................................................................................... 123 
Passing Command Line Parameters ........................................................................... 124 
Branching and Looping ................................................................................................ 127 
Login Paragraphs ......................................................................................................... 130 

Chapter 3 UniVerse Basic ................................................................................................... 132 
Objectives ..................................................................................................................... 132 

Lesson 1 Introducing UniVerse Basic .............................................................................. 133 
Creating a source file ................................................................................................... 134 
Editing Source Code .................................................................................................... 138 
Compiling a Program.................................................................................................... 141 
Running your Program ................................................................................................. 142 
Cataloging Programs.................................................................................................... 142 
Understanding your first Program ................................................................................ 144 

Lesson 2 UniVerse Basic Fundamental Syntax............................................................... 147 
Comments: ................................................................................................................... 147 
Statements ................................................................................................................... 148 
Expressions .................................................................................................................. 151 
Literal Text .................................................................................................................... 152 
Numbers ....................................................................................................................... 153 
Simple Arithmetic ......................................................................................................... 153 
The Concatenation Operator ........................................................................................ 154 
Understanding Operator Precedence .......................................................................... 155 
Forcing Precedence ..................................................................................................... 156 
Using Variables ............................................................................................................ 157 
Entering Variables ........................................................................................................ 160 
Extraction Operators .................................................................................................... 161 
Replacing Substrings ................................................................................................... 163 
Internal Functions ......................................................................................................... 165 
The ICONV() Function.................................................................................................. 167 



UniVerse Server Developer 

 

UniVerse Self Paced Training  Page 8 

Vectoring Functions ...................................................................................................... 170 
Working with Text ......................................................................................................... 172 
System Variables .......................................................................................................... 174 

Lesson 3 Reading UniVerse Data .................................................................................... 176 
The UniVerse Data Model ............................................................................................ 177 
Opening a UniVerse File .............................................................................................. 179 
Statement Branching .................................................................................................... 180 
Getting File Information ................................................................................................ 182 
Error Trapping .............................................................................................................. 183 
Getting the File Status .................................................................................................. 185 
Dynamic Arrays ............................................................................................................ 186 
Dynamic Array Extraction Operator .............................................................................. 188 
Reading Data ................................................................................................................ 188 
Records and Keys ........................................................................................................ 191 
Accessing Multivalued Data ......................................................................................... 192 
Dynamic Array Strings .................................................................................................. 192 
Using a Counted Loop .................................................................................................. 194 
The Formatting Operator .............................................................................................. 197 
Some More on Counted Loops .................................................................................... 200 
Using REMOVE ............................................................................................................ 202 

Lesson 4 Updating UniVerse Data ................................................................................... 204 
Changing Dynamic Array Elements ............................................................................. 205 
Writing Back Changes .................................................................................................. 206 
Adding New Records .................................................................................................... 207 
Appending to a Dynamic Array Element ...................................................................... 208 
Deleting Records .......................................................................................................... 210 
Clearing a File .............................................................................................................. 211 

Lesson 5 Validation and Testing ...................................................................................... 212 
Conditional Branching .................................................................................................. 212 
Boolean Operators ....................................................................................................... 214 
Pattern Matching .......................................................................................................... 215 
Using Matches for Multiple Tests ................................................................................. 218 
Performing Multiple Tests ............................................................................................. 218 
Open Loops .................................................................................................................. 221 
Exiting Loops Early ....................................................................................................... 224 
Mixed Loops ................................................................................................................. 224 

Lesson 6 More Work with Dynamic Arrays ...................................................................... 226 
Deleting Dynamic Array Elements ................................................................................ 226 
Locating Array Elements .............................................................................................. 227 
Ordered Searching ....................................................................................................... 230 
Inserting into an Array .................................................................................................. 231 
Building an Ordered Array ............................................................................................ 232 
Finding Data at Any Level ............................................................................................ 233 

Lesson 7 Concurrency Control ........................................................................................ 235 
Optimistic Model ........................................................................................................... 237 
Pessimistic Model ......................................................................................................... 238 
Locking for Update ....................................................................................................... 239 
Locking on Read ........................................................................................................... 241 
Record Counters .......................................................................................................... 242 
Releasing Locks ........................................................................................................... 243 



Contents 

UniVerse Self Paced Training  Page 9 

Applying Update Locking to Optimistic Locking ........................................................... 244 
Retaining Locks ............................................................................................................ 245 
Locking a File ............................................................................................................... 246 
Checking for Locks ....................................................................................................... 248 

Lesson 8 Selecting Data .................................................................................................. 249 
Select Lists ................................................................................................................... 250 
Reading Select Lists..................................................................................................... 251 
Performing Commands from UniVerse Basic .............................................................. 252 
Testing for Active Select Lists ...................................................................................... 254 
Isolating Select Lists..................................................................................................... 254 
Reading an Entire List .................................................................................................. 255 
Using Numbered Select Lists ....................................................................................... 257 
Using Select Variables ................................................................................................. 259 
Executing Commands .................................................................................................. 259 
Running Multiple Commands ....................................................................................... 263 
Passing Input to Commands ........................................................................................ 263 
Input using the Data Stack ........................................................................................... 264 
Passing Select Lists into Commands ........................................................................... 265 
Other Ways to Select Data ........................................................................................... 265 
Alternate Keys .............................................................................................................. 266 
Selecting Files .............................................................................................................. 268 

Lesson 9 Structuring Code .............................................................................................. 269 
Starting to Structure your Code .................................................................................... 269 
Using Internal Subroutines ........................................................................................... 270 
Using External Subroutines .......................................................................................... 275 
Calling UniVerse Subroutines ...................................................................................... 276 
Passing Arguments to Subroutines .............................................................................. 277 
Using Static Arrays ....................................................................................................... 280 
Reading and Writing Arrays ......................................................................................... 282 
Addressing a Whole Array ........................................................................................... 284 
Using a Common Block ................................................................................................ 285 
Common Block Addressing .......................................................................................... 286 
Named Common Blocks .............................................................................................. 287 
Include Files ................................................................................................................. 290 
Self Initializing Systems................................................................................................ 291 
Constants and Equates ................................................................................................ 291 
Finding Subroutines ..................................................................................................... 293 
Cataloguing Subroutines .............................................................................................. 293 
Using the Global Catalog ............................................................................................. 294 
Calling Subroutines from Descriptors ........................................................................... 298 
External Functions ........................................................................................................ 300 
Calling an External Function ........................................................................................ 301 
Local Subroutines ......................................................................................................... 303 

Lesson 10 Printing from UniVerse Basic ......................................................................... 304 
Printer Selection ........................................................................................................... 305 
Printing in UniVerse Basic ............................................................................................ 308 
Printer Positioning ........................................................................................................ 309 
Using Print Channels.................................................................................................... 310 
Adding Page Breaks..................................................................................................... 311 
Using Headers and Footers ......................................................................................... 312 
Using a Page Layout .................................................................................................... 313 



UniVerse Server Developer 

 

UniVerse Self Paced Training  Page 10 

Print Job Redirection .................................................................................................... 314 
Using Simple PCL ........................................................................................................ 315 

Chapter 4 Sharing Information ............................................................................................ 318 
Objectives ..................................................................................................................... 318 

Lesson 1 Sequential File Access ..................................................................................... 319 
Using what you already know ....................................................................................... 320 
Why Sequential Operations? ........................................................................................ 320 
Opening a File for Sequential Access .......................................................................... 321 
Concurrency Control..................................................................................................... 322 
Getting File Information ................................................................................................ 323 
Writing Sequential Files ................................................................................................ 324 
Navigating Around a File .............................................................................................. 326 
Truncating Files ............................................................................................................ 327 
Buffering Writes ............................................................................................................ 328 
Accessing Devices ....................................................................................................... 329 
Reading Data from a Sequential File ........................................................................... 332 
Reading Blocks ............................................................................................................. 332 
Reading Text Files........................................................................................................ 334 

Lesson 2 Socket Programming ........................................................................................ 335 
UniVerse Socket API .................................................................................................... 336 
Using a Client Socket ................................................................................................... 337 
Reading from a Socket ................................................................................................. 338 
Writing to a Socket ....................................................................................................... 340 
Using a Server Socket .................................................................................................. 341 

Lesson 3 Accessing Remote Data Sources..................................................................... 345 
The Basic Calling Interface .......................................................................................... 346 
Defining an ODBC Connection ..................................................................................... 347 
Using the CONNECT Program ..................................................................................... 350 
Connecting through BCI ............................................................................................... 351 
Running Commands ..................................................................................................... 353 
Fetching Data ............................................................................................................... 354 
Using Parameters ......................................................................................................... 356 

Lesson 4 Creating XML.................................................................................................... 359 
XML and the Enquiry Languages ................................................................................. 360 
Exporting MultiValued Data .......................................................................................... 364 
Controlling the XML Format ......................................................................................... 367 
Saving the XML ............................................................................................................ 375 

Lesson 5 Importing XML and Using XDOM ..................................................................... 377 
Creating an Extraction Map .......................................................................................... 378 
Creating the Import Program ........................................................................................ 382 
Importing Multivalued Data ........................................................................................... 385 
The XDOM API ............................................................................................................. 386 
Opening an XML Document using XDOM ................................................................... 386 
Navigation within the DOM ........................................................................................... 387 
Getting the Content of an Element ............................................................................... 390 
Building a New Document ............................................................................................ 392 

Lesson 6 Using U2 Dynamic Objects .............................................................................. 396 
U2 Dynamic Objects Explained .................................................................................... 397 
U2 Dynamic Object API ................................................................................................ 398 
Reading JSON .............................................................................................................. 399 



Contents 

UniVerse Self Paced Training  Page 11 

Writing the UDO Content ............................................................................................. 400 
Building a Document .................................................................................................... 401 
Adding a Nested Object ............................................................................................... 402 
Adding an Array ............................................................................................................ 403 
Parsing a JSON Object ................................................................................................ 405 
Discovering Properties ................................................................................................. 406 
Discovering Arrays ....................................................................................................... 407 
Conclusion .................................................................................................................... 408 

Chapter 5 Using ProVerb .................................................................................................... 409 
Objectives ..................................................................................................................... 409 

Lesson 1 Introducing PROC ............................................................................................ 410 
What is PROC? ............................................................................................................ 411 
Anatomy of a PROC ..................................................................................................... 412 
Running a Command ................................................................................................... 413 
Commenting PROCs .................................................................................................... 416 
Building a Command .................................................................................................... 417 
Running a Command ................................................................................................... 418 
Terminal Display and Input .......................................................................................... 419 
Simple Branching ......................................................................................................... 422 
Subroutines .................................................................................................................. 423 
Looping (or the lack of)................................................................................................. 423 
Calling External PROCs ............................................................................................... 425 

Lesson 2 More Advanced PROC ..................................................................................... 426 
Using the Output Stack ................................................................................................ 426 
Addressing Buffer Elements ......................................................................................... 428 
File Operations ............................................................................................................. 430 
Opening a File .............................................................................................................. 431 
Reading from a File ...................................................................................................... 432 
Applying Conversion Codes ......................................................................................... 433 
PROC arithmetic .......................................................................................................... 434 
Updating a File ............................................................................................................. 436 
Reading Select Lists..................................................................................................... 436 

Finale ................................................................................................................................... 438 
Answers to Lab Exercises ................................................................................................... 439 

Chapter 2 Dictionaries and the Editor .............................................................................. 439 
Chapter 3 UniVerse Basic................................................................................................ 447 
Chapter 4 Sharing Information ......................................................................................... 479 
Chapter 5 Introducing ProVerb ........................................................................................ 498 


