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and technical systems support 

to complex business and web 

development, we offer complete IT 

solutions.

Topics covered at the International 
Spectrum MultiValue Conference include:

Integration 

Database Management 

Mobile Integration 

Reporting and Data Presentations 

Project Management 

…and more.

The International Spectrum MultiValue Conference is 

the only place that provides diverse solutions and support 

for integrating and developing your Enterprise applications 

into the world of business and technology.

This annual event is the place to find the knowledge, 

people, resources, and technologies for enhancing your 

MultiValue (D3, UniVerse, UniData, Reality, jBase, Caché, 

QM, and OpenInsight) software applications.
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9 Call(Overhead) For decades, MV BASIC has featured the 

CALL() statement, allowing for external subroutines invoked by 

mainline programs. Typically, one does this to share common code/

processing/algorithms, thus upholding the development principle of 

DRY (Don't Repeat Yourself). However, such features often come 

with a performance penalty. How much of a performance penalty?  

by Kevin POwiCK

14 Roll your Own (Highly experimental) Multivalue 

Database Part 1 Chuck gets “geekish” in this article exploring 

the thought process required to make a database engine. Our 

MultiValue database vendors do this job so well and seamlessly that 

developers often forget what really is going on and how much they 

don’t have think about when working with their Line of Business 

applications. This is Part 1 of a series of articles walking us through 

the process for creating a database engine called “Lumpy.” by 

CHaRles baROuCH

17 using inner Recursion Recursion is a painful topic for 

many programmers. This article shows you a more efficient way to 

approach data in unbalanced trees. by Kevin King

21 Clif notes — new blood Part 3 Clif wants us to stop 

“ducking.” He talks about how changing habits within your IT 

department can make all the difference in the world. This article 

explores some behavior patterns that make MultiValue databases 

look old and hard to work with. See his suggestions on some minor 

changes you can make in your IT department to make it more 

appealing to new developers. by CliftOn OliveR

international spectrum 

2015 Multivalue Conference 

Recap International Spectrum 2015, 

West Palm Beach Gardens, Florida was 

another great MultiValue Conference. 

If you didn't attend, this is your chance 

to find out what you missed during our 

four days of education, networking and 

fun. Read about our sessions, parties, 

and other networking events. Find out 

which were the most popular. And get 

the scoop on the 2016 conference. 
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useful information for users, developers, 
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systems. 
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I n t e r n a t I o n a l

From
the

I need authors for articles. I need 
content providers. Are you inter-
ested?

I’ve asked many people to write 
articles over the past few years 
and have been rewarded with 
some very interesting material 
for the magazine. Some of the 
best articles are the ones provided 
by the end users. Most of these 
authors are techies like you, not 
professional writers.

I understand that writing can seem 
daunting. You may wonder where 
to find the time to do it. Well, we 
are here to help.

The most common problems that 
new authors face:

“I don’t know what to write •	
about.”
“My company places restric-•	
tions on revealing propriety 
code.”
“I’m not a writer and don’t •	
know how to create a finished 
article.”
“The things I do aren’t that spe-•	
cial. Everyone know how to do 
them.”
Issue: What to Write About

I have to come up with a topic for 
the “From the Inside” every issue. I 
can understand how daunting this 
can be. While it seems like this is 
the biggest challenge, in reality it 
is the easiest for you to address. 

The answer: Call me or e-mail me 
and ask. 

I have a whole list of topics for 
articles. Most of time, however, I 
want to hear about the solutions 
you have developed for your busi-
ness. You already have a story or 
two to tell.

On the other hand, if you are 

reading this and would like to see 
a specific article in the Spectrum 
Magazine, please feel free to con-
tact me and let me know. I can add 
it to my growing list of articles, 
webinars, and conference topics.

Issue: Not a Writer

Well, truth be told, neither am I. 
My spelling is horrible. My gram-
mar makes Chuck and Syd pull 
their hair out. And in nearly every 
article I write, they have to clarify 
at least one paragraph because it’s 
not quite clear what I’m trying to 
say. [Editors’ note: Sob.]

My suggestion is: Don’t try to be 
a writer. Be yourself. Write the 
article as if you are talking to 
someone or making notes on how 
to do something. We can take that 
rough material and make it into a 
finished, polished product.

Your submission doesn’t have to 
be a word document. It can be 
something typed out in e-mail. 
Take an hour for lunch and use 
your smart phone to write it.

So, if you are worried about your 
writing…. relax. Let us address the 
fine points of style and grammar. 
Trust me, the International Spec-
trum Staff is very good at doing 
this.

Issue: Proprietary Code

This is a serious issue. We don’t 
want you to reveal anything con-
fidential. You don’t have to pro-
vide your company’s code in the 
article. Just provide the problem 
you were solving and an outline of 
the solution you developed.

Many times the article is about a 
concept or suggested way of doing 
something. In those cases you can 
strip the examples down to a few 
lines of code to show the problem, 
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without giving away anything your 
company owns.

One of authors here at International 
Spectrum had this same problem. He 
collaborated with his management, 
and worked out a way to write the 
article, covering the topic without 
using any of the company code. 
Most of what he supplied was infor-
mation provided on public domain 
websites, and only a line or two of 
specific code.

No company processes or secrets 
were given way.

Issue: Everyone Already Knows 
How to...

You’d be surprised.

I see users, admins, and developers 
every year at the Spectrum Con-
ference – next one will be on April 
11th-14th, 2016 – that are new to 
MultiValue databases. They need to 
understand many of the core fea-
tures that we in the community take 
for granted.

Here is an example from 2009: When 
someone asked, “How can I print my 
MultiValue data as a PDF docu-

ment?” We could have said, “Well 
everyone knows how to do that.” 
Instead, we published a series of arti-
cles covering that topic. <http://intl-
spectrum.com/mag/MAYJUN.2009/
default.aspx> <http://intl-spectrum.
com/mag/JULAUG.2009/default.
aspx> <http://intl-spectrum.com/
mag/SEPOCT.2009/default.aspx> 
Even people who already knew how 
can often benefit from a ‘deep dive’ 
into the subject.

Just because some topic or technique 
seems like common knowledge, that 
doesn’t mean there aren't people 
who don’t know how to do it.

I need authors for articles. I need 
content providers. I want to hear 
how you solved your business or 
technical problems.

Email me: nathan@intl-spectrum.
com

NathaN RectoR  
President 

International Spectrum  
nathan@intl-spectrum.com

Consultants Needed Nationwide

PICK  
PROFESS IONAL
Don’t  make the mistake of placing  

your career in the hands of just ANY 
search firm. We are professionals who 

understand the importance of  
CONFIDENTIALITY and RESPECT of a 
job search, and our database of clients 

is one of the largest in the country.
Unlike the rest, we will work in YOUR 
best interests’ to help you  further your  
career. Because of our dedication and 
professionalism, we are recognized as 
the leaders in the PICK/UniVerse/Unidata 
placement industry in the Tri-State area 
and throughout the U.S. So if you are 

tired of putting yourself at the 
mercy of the rest.

CALL THE BEST!  Contact...
Matt Hart

EXECU-SYS, LTD
1411 Broadway, Suite 1220

New York, NY 10018 
(212) 967-0505
(800) 423-1964 x 302  
Fax: (212)947-8593
Email: mh@eslny.com

http://intl-spectrum.com/mag/MAYJUN.2009/default.aspx
http://intl-spectrum.com/mag/MAYJUN.2009/default.aspx
http://intl-spectrum.com/mag/MAYJUN.2009/default.aspx
https://bitbucket.org/foss4mv/callperftest/src
https://bitbucket.org/foss4mv/callperftest/src
https://bitbucket.org/foss4mv/callperftest/src
https://bitbucket.org/foss4mv/callperftest/src
https://bitbucket.org/foss4mv/callperftest/src


intl-spectrum.com u May/June 2015 u 6 

2015
MultiValue conference

Recap

Special Thank You to Susan Phillips for again 
providing all the conference photographs!

A s usual, the International 
Spectrum Conference pro-
vided MultiValue develop-

ers, end users, and administrators a 
place to meet, talk, and network with 
other professionals in the MultiValue 
Community. This year it all happened 
in West Palm Beach Gardens, Florida.

Just like last year, we reformulated the 
offerings to focus more on start-to-fin-
ish tracks. Attendees looking for educa-
tion in MultiValue database technolo-
gies and integration were able to walk 
away with over 20 hours of profes-
sional development training. And that 
was just what they got inside the class-
rooms. We supplemented those with 
how-to and design-heavy sessions.

There were many interesting conversa-
tions this year. Three topics in particu-
lar:

Millennials y

Agile Testing y

Green Screen To GUI y

Nathan Rector, President of Interna-
tional Spectrum, talked about Millen-
nials and how they are changing the 
business software landscape. This focus 
was underscored by the many sessions 
that included tips, topics, and exam-
ples that helped attendees adapt their 
business software to the new workforce 
demands. One of the core issues is an 
expectation of flexibility and person-
alization in business software compa-
rable to what we now find in leisure 
software. Many of our sessions offered 
solutions.

Of course, not all changes are driven 
by workplace turnover. There is a con-
stant push, across many verticals, to re-
place green screen applications as part 
of a general refresh of stale business ap-
plications. This topic was addressed in 
the classrooms and on the exhibition 
floor.

We didn’t just talk about changes in 
how we write software. Testing, specif-
ically Agile Testing, was an important 
topic this year. This is driven by the 
habits of .NET and Java developers. 
They’ve championed this approach in 
their application development. Our ses-
sions on Agile Testing talked about the 
tools and design requirements needed 
to create an Agile Testing framework 
that works for MultiValue.

Other sessions covered topics that ran 
the gamut from the basics of HTML 
– and best ways to control styling and 
layout – to efficient ways for pulling 
your data out of your MultiValue da-
tabase in real-time (for example, con-
verting MultiValue data into JSON).

Mobile and tablet development con-
tinued to be a hot topic. In particular, 
the differences between a WebApp, 
NativeApp, and a HybridApp, and 
how to use them to effectively present 
business information.
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As always, the International Spectrum 
Conference included sessions on creat-
ing desktop applications with .NET. 
These sessions showed MultiValue 
developers how to leverage .NET GUI 
and event processing to create power-
ful UIs and tools. There were also ses-
sions teaching .NET developers how to 
access MultiValue databases effectively 
using event driven programming.

We also had several valuable manage-
ment-based topics: Project Estimation, 
MultiValue Source Control with GIT, 
Talking with SQL Programmers, Big 
Data in MultiValue Databases, Disas-
ter Recovery Planning, and SQL vs. 
MultiValue.

With many businesses looking closely 
at whether to buy new hardware or 
virtualize their existing systems, the 
sessions on virtualization answered 
questions on speed, storage, and de-
sign considerations. They also offered 
checklists for when-and-if you plan 
to virtualize into a private or public 
cloud.

Finally, MultiValue Fundamentals hit 
the spot for many of the newer attend-
ees and novice MultiValue developers. 
For the last three years there has been 
an increase in attendees that are new to 
MultiValue databases. This year’s ses-
sions included BASIC programming, 
dictionaries, and MultiValue file de-
sign. We provided attendees with a 
grounding in the environment, in a 
format that allowed our more senior 
attendees a forum for mentoring and 
answering questions that were not cov-
ered specifically in the sessions.

On Tuesday and Wednesday the at-
tendees were able to talk with our 
sponsors about tools and products that 
would help their businesses. We kicked 
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that off with our Vendor Speed Dating which 
is always a blast.

For those that do not know what Vendor 
Speed Dating is, each sponsor gets five brief 
minutes to talk to the attendees before the 
Sneak Peek Party. It gives the attendees an 
idea of what each exhibitor is offering. If 
they like the speed date, they can enjoy a 
more leisurely visit on the show floor. The 
event is designed to be fun and very infor-
mal. We had one sponsor sing a song to the 
attendees, another gave a dramatic presen-
tation — complete with a cape — and third 
read an excerpt from his upcoming science 
fiction book.

In addition to the classes, the hallway con-
versations, the speed dating, the exhibition 
floor, and the impromptu demonstrations 
in the lobby, attendees gathered in vari-
ous places to network with each other over 
lunches and dinners. Of course, Thursday’s 
activities ended with our traditional Closing 

ashwood computer company

BBWc

DesignBais International

Drexel Management Service

eagle Rock Information Systems

entrinsik

hDWP

Ladybridge Systems Ltd

onsystex

Pick cloud, Inc.

PIcK Programmers Shop

Rocket Software

SJ+ Systems associates

Syngergetic Data

Zumasys, Inc.

thanks to our 2015 
Sponsors!

Conference Party. Everyone had one 
last time to talk, laugh, and network 
with each other while they enjoyed 
the food and drinks.

Bringing the experience home, most 
of the attendees took advantage of 
our post-conference downloads and 
session videos as well. Access to these 
materials is just one of the perks of 
attending the live conference. It is 
often helpful to be able to revisit 
popular sessions through our on-
demand recordings, with the down-
loads provided by the presenters and 
sponsors.

Now that this year’s conference 
is over, it is time to start planning 
for the next one. If you have any 
topics you would like to see at the 
Spectrum Conference, please let me 
know. I am always looking for new 
ideas and new presenters. Contact 
me at nathan@intl-spectrum.com.

International Spectrum 2016 will be 
at The Wigwam in Litchfield Park 
(Phoenix), Arizona on April 11th – 
14th, 2016. Don’t miss it. is
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The Challenge
For decades, MV BASIC has featured 
the CALL() statement, allowing for 
external subroutines invoked by main-
line programs. Typically, one does this 
to share common code/processing/al-
gorithms, thus upholding the develop-
ment principle of DRY (Don’t Repeat 
Yourself). However, such features often 
come with a performance penalty. The 
question is, “How much of a perfor-
mance penalty?”.

Recently, while reading through the 
D3 Reference Manual for version 
9.2.1, I noticed some performance tips 
mentioned in the Compiling Programs 
subsection of the chapter on BASIC. In 
particular, this statement:

To obtain the best possible compile-time 
and run-time performance, Rocket rec-
ommends breaking up applications into 
small modules. Pick BASIC removes the 
traditional run-time overhead of large 
numbers of calls and is able to create 
more efficient code when modules are 
smaller

The part of that stood out to me was, 
“Pick BASIC removes the traditional 
run-time overhead of large numbers of 
calls...”. Oh, really? That sounded like 
something worth testing. So, I did.

The Method
I didn’t have a lot of free time, so I 
knew from the start that my approach 
would be simple. All I wanted to do 
was quickly discover how much of a 
performance penalty there might be 
using a subroutine CALL() vs. in-line 
code. Since I was doing the research, 
I decided to also test if making local 
subroutine calls via GOSUB had any 
significant impact on performance.

Not wanting to consider file I/O, my 
program only did a simple mathemati-
cal calculation within a tight FOR/
NEXT loop.

FOR THIS.CALC = 1 TO MAX.
CALCS   
   RESULT = ((THIS.
CALC*THIS.CALC) + THIS.
CALC) /  THIS.CALC 
NEXT THIS.CALC  

To keep it somewhat flexible for others 
to test their own platforms and scenar-
ios, I included several control options 
— the user can control how many 
times each test runs, the number of it-
erations of the FOR/NEXT calculation 
loop, and the SYSTEM() code used 
to get the CPU time in milliseconds 
for their particular MV implementa-
tion.

Since my main platform is D3, I tested 
both Flashed and non-Flashed versions 
of the programs.

The Results
The tables below show, on average, 
how much longer the test program 
took to run through its calculations 
when using CALL() vs. in-line code.

Flashed Code

iterations x in-Line Time
25,000 1.59

50,000 1.50

75,000 1.48

100,000 1.47

250,000 1.49

500,000 1.50

750,000 1.21

1,000,000 1.10

Non-Flashed Code

iterations x in-Line Time
25,000 4.00

50,000 3.88

75,000 4.03

100,000 3.95

250,000 1.52

500,000 1.36

750,000 1.32

1,000,000 1.32

Call(Overhead)
b y  K e v i n  P o w i c K

https://en.wikipedia.org/wiki/Don't_repeat_yourself
https://en.wikipedia.org/wiki/Don't_repeat_yourself
http://www3.rocketsoftware.com/rocketd3/support/documentation/d3nt/92/refman/pickbasic-flashbasic/compiling_programs.htm
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It should not be surprising that there 
is a performance penalty when us-
ing CALL() vs. in-line code. What is 
surprising is how the penalty changed 
as iterations increased. I expected the 
penalty to be somewhat consistent, or 
possibly exhibit a slight linear increase 
as iterations increased, but the results 
suggest otherwise.

Conclusions
“Pick BASIC removes the traditional 
run-time overhead of large numbers of 
calls...”.

That’s what Rocket asserts and I set out 
to discover. I knew from the beginning 
that using CALL() would impose a 
penalty, but after testing, the real ques-
tion became, “Does it matter?”.

I guess that depends on the nature of 
your operation and what you’re trying 
to achieve. What’s not shown in this 
article are the execution times of the 
tests. Without considering those times, 
you’re only getting part of the entire 
picture.

For Example, if it takes 46 seconds to 
run 1,000,000 iterations using inline 
code, it will then take 4 seconds longer 
(46 x 1.10 = 50.6 seconds) to use an 
external call. Is that significant enough 
to justify dropping the convenience of 
CALL() to in-line the code and save 
those seconds? For me, the answer is 
no.

So, in defense of Rocket’s assertion 
about CALL(), I would say that I 
agree with them. For the vast majority 
of processing, the convenience of using 

CALL() to keep your code modular 
and DRY, is going to far outweigh the 
performance gains by in-lining.

Two Final Notes.
Flash-compile your code. It’s sig-1. 
nificantly faster than non-Flashed 
code.

The difference between in-line cal-2. 
culations and executing them via 
GOSUB is not significant enough to 
even consider dispensing with the 
convenience of GOSUB. (60ms dif-
ferential on 1,000,000 iterations). 

The Code
Download the code from the FOS-
S4MV repository at Bitbucket. is

https://en.wikipedia.org/wiki/Don't_repeat_yourself
https://bitbucket.org/foss4mv/callperftest/src
https://bitbucket.org/foss4mv/callperftest/src
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We are all  busy in our day-to-day work and staying up-to-date with the current 

MultiValue technologies can be difficult.

Professional Memberships provide you access to knowledge, solutions, information, 

and code that you won’t find in other locations.

Professional Membership Includes:

Magazine in Electronic and Print Formats

Newsletter

On-Demand Videos

Live Webinars

Discounted Conference Rates

Research papers

Case Studies

Source Code

http://www.intl-spectrum.com/membership/
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AccuTerm 
Mobile v1.0.6 

Available
AccuTerm Mobile allows us-
ers to access their MultiVal-
ue systems from any mobile 
device running Apple iOS 
or Android. The app is opti-
mized for connecting to Mul-
tiValue databases but can 
connect to any host server 
running Telnet or SSH.

AccuTerm Mobile provides 
industry leading terminal 
emulation for ADDS, Wyse & 
VT terminals, and offers inte-
grated mobile features such 
as browser, email, and phone 
functionality for use with leg-
acy applications. Users can 
take advantage of both SSH 
and telnet connectivity, al-
lowing you to connect to any 
MultiValue, Linux, Unix or 
AIX host system on the go, 
including jBase, OpenQM, 
D3, UniVerse, and UniData.

New Features in version 
1.0.6 include:

Added setting to select •	
terminal screen font size, 
including an option for 
auto-sized font that scales 
to fill the screen width with 
the appropriate number of 
columns. 

Added support for •	
AccuTerm mouse click 
reporting (this works the 
same as the desktop 
version of AccuTerm, 

except there is no “hand” 
cursor (because there is 
no mouse). Only single tap 
(click) is supported, and 
it is reported as the “left 
button.” See the AccuTerm 
7 help, AccuTerm 7 
Reference chapter, 
AccuTerm Programming 
section for details. 

Bug Fixes:

Fixed SSH bug which did •	
not recognize SSH server 
configured to support both 
SSH v1 & v2. 

Fixed problem when using •	
Bluetooth keyboard on 
iPad, where lower half 
of terminal screen was 
unused. 

Fixed Android 4.1, 4.2 •	
& 4.3 problem where 
soft keyboard would 
automatically close when 
the Enter key was pressed. 

Fixed problem •	
programming function 
keys using AccuTerm 
private ESC sequence. 

Fixed problem with •	
underline & blinking 
effects not always working. 

Minor Wyse & ADDS •	
emulation bug fixes. 

Fixed minor VT visual •	
attribute problem where 
wrong colors were used 
if the attribute was reset 
to normal in a separate 
ESC sequence from the 
attribute being set. 

Changed terminal type •	
string sent to host for 
Viewpoint A2 Enhanced 
emulation from ‘wyse-vp’ 
to ‘viewpoint’ because 
many older Linux versions 
do not recognize ‘wyse-

vp’. Changed QM terminal 
type string for Viewpoint 
A2 Enhanced from ‘vpa2-
at’ to ‘adds4000-at’ to 
match the string used in 
the desktop version. 

Removed Android file •	
access permission 
requirement. 

If you have purchased Ac-
cuTerm Mobile, this update 
is free. 

Rocket 
Software 

Introduces 
the Rocket 

Discover 
Business 

Intelligence 
Solution

Rocket Software is pleased 
to announce the launch of 
Rocket Discover, a self-ser-
vice, intuitive data prepara-
tion and discovery solution 
which gives business manag-
ers and executives the speed 
and confidence to make key 
decisions. Rocket Discover 
allows users to easily ac-
cess, manipulate, prepare 
and visualize data to expose 
insights and help them make 
critical business decisions 
that will drive growth and 
outpace the competition.

“Companies facing critical 
business issues know that 
they need to act fast and act 

smart, but they often don’t 
have the right information at 
their fingertips to investigate 
and quickly resolve the prob-
lem,” says Bob Potter, Senior 
Vice President and General 
Manager of Business Infor-
mation and Analytics at Rock-
et Software. “While there are 
many self-service BI solu-
tions on the market, we con-
tinue to hear about critical 
functionality that these solu-
tions lack: self-service data 
preparation, access to the 
mainframe, and scalable per-
formance. With this in mind, 
we built Rocket Discover to 
be a world-class visual data 
discovery tool for business 
users that addressed these 
gaps.”

Now business users can eas-
ily access and enrich data 
from multiple sources – 
ranging from mainframes to 
databases to the cloud. With 
self-service data preparation 
and discovery in one solu-
tion they can get business 
insight within minutes, not 
days or weeks. For optimal 
performance Rocket Dis-
cover was engineered with 
a data-retrieval architecture 
that combines in-memory 
performance with live query 
access, a hybrid approach 
that can handle today’s high 
volume thresholds.

Today’s business profession-
als know their data, their 
business challenges, and the 
need to quickly connect the 
two to address these chal-
lenges. Rocket Discover’s 
emphasis on intuitive de-
sign for self-service data 
preparation and discovery 
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makes this possible. Users 
can easily interact within a 
rendering canvas to create 
visual data process flows and 
dashboards through simple 
drag-and-drop movements. 
And when it’s time to collab-
orate, team members simply 
drag a dashboard into the 
chat window for immediate 
dialogue on strategy and op-
portunities. Rocket Software 
has specialized in database 
connectivity, preparation and 
solving customer problems 
for over 25 years, which is 
why Rocket Discover is dif-
ferentiated with:

Connectivity to disparate •	
data that includes IBM z 

Systems and IBM Cognos 
TM1 

Self-service data •	
preparation and data 
discovery in one solution 

Data Lineage for •	
governance 

High Performance data •	
access for rapid decision 
making

Jan Baesjou of ABM Systems, 
a Rocket Strategic Partner, 
says that Rocket Discover is 
redefining BI. “We have used 
Rocket’s BI products for over 
20 years, and Rocket Dis-
cover is the perfect addition 
to our business planning ar-
senal. There are plenty of BI 
tools out there, but most of 

them focus mainly on dash-
boarding. Rocket Discover 
has capitalized on their 
data preparation IP in which 
they’ve excelled at for many 
years. Having simplified data 
preparation within a BI solu-
tion is a key feature and it is a 
win for our business users.”

“We have been using Rocket 
Discover for several months, 
and are impressed with the 
potential that the application 
presents,” says Rachel Byrom 
from Oxford City Council. “I 
come from the IT side of the 
business, so I’m excited to 
get Rocket Discover into the 
hands of as many of our busi-
ness users as possible. Rock-
et Discover will allow staff to 

directly access data and cre-
ate dashboards that are con-
textual to their needs, when 
and how they need it. This will 
ultimately reduce the num-
ber of requests to my team 
for reports and dashboards, 
allowing us to focus more on 
development projects and 
system improvements.”

Subsequent releases of 
Rocket Discover will continue 
to capitalize on Rocket Soft-
ware core competencies by 
providing additional features 
in the areas of data connec-
tivity, maximizing the value 
of the mainframe, increased 
levels of intelligent guidance 
during data preparation, and 
enhanced collaboration.  

About Rocket 
Software

Rocket Software is a global 
software development firm 
that builds enterprise prod-
ucts and delivers enterprise 
solutions in the following 
segments: Business Informa-
tion and Analytics; Storage, 
Networks, and Compliance; 
Application Development, 
Integration, and Moderniza-
tion; and Database Servers 
and Tools. Rocket is engaged 
in business and technology 
partnerships with IBM, EMC, 
Fujitsu, Hitachi Data Systems, 
Avaya, Epicor, Infor, and 
many others. The company 
is headquartered in Waltham, 
Massachusetts, USA. 

MultiValue can’t do that.
can

Change your thinking.

Modern MultiValue, LLC
Modern Solutions for Modern Applications

info@ModernMultiValue.com
www.ModernMultiValue.com

+1.225.341.1778
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Business Tech

Roll YouR own (highlY expeRimenTal)  

mulTiValue DaTaBase 

paRT 1

b y  c h a r l e s  b a r o u c h

The Vendors' Lot in Life
In this series of articles, we are going to 
build a brand new flavor of MultiValue 
database. A brand new storage/retrieval 
engine which understands MultiVal-
ue. To be clear: It is not our intention 
to create a full-featured product. This 
is just to give you a feel for the basic 
functions that our vendors make work 
— across multiple hardware platforms 
and operating systems — despite con-
stant changes in technology. Because 
they do their jobs well, it can be easy 
to forget how much effort goes into 
creating and maintaining a product of 
this complexity.

I've nicknamed this new engine 
'Lumpy' because the data isn't flat. 
Lumpy will be a viable database for 
learning the core concepts of Multi-
Value. It could be useful in the class-
room. You will have the source code; 
you can share it and extend it. How-
ever, I wouldn't run my business on it. 
Not even a lemonade stand.

Some of the things it won't be:

encrypted, y

secure, y

scalable to hundreds of users, y

scalable to Big Data sizes, y

"brained"  (more on that below), y

capable of supporting an optimized  y
file system,

…. and you get the idea. y

The brain of a MultiValue database 
handles locking, licenses, and other 
centralized functions. Lumpy is brain-
less. None of those things will be ad-
dressed in this article series. You can 
kinda/sorta do all of that in your pro-
grams which use Lumpy. It isn't the 
best solution, but we aren't here to cre-
ate a seamless, perfect system.

We will have a way to do optimistic 
and pessimistic locking in a 'brainless' 
mode. Encryption, security, identity, 
integrity, these things need a brain — 
and a custom file system.

This is barebones. Lumpy exists to give 
a deep dive into the thought process 
needed to create a database engine. We 
will produce a working model of how 
CRUD (Create, Read, Update, and 
Delete), AMS (Attribute, Multivalue, 

Subvalue), and very basic database 
management work.

The articles in this series will include 
PHP code, which performs all of these 
functions. You will be able to use PHP 
to write programs which incorporate 
Lumpy's functionality. I have no in-
tention of writing a BASIC compiler. 
Well, maybe as a retirement project.

If we get enough feedback (send it to 
editor@intl-spectrum.com) I will also 
post additional examples and tutori-
als. If you ask nicely, I might develop 
versions for other programming lan-
guages. Remember, since you have the 
source code, I'm not the only one who 
could port Lumpy.

What Makes a Database a 
MultiValue Database?

If we are going to call Lumpy a Mul-
tiValue database, it might be handy 
to establish a definition. Here's what 
I came up with after a discussion with 
Kevin King:

Non-typed fields. We won't en-1. 
force typecasting in the engine. 
PHP, our programming language, 
is very lightly typed.
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Fields do not have a predefined length.2. 

The option of architecting data into a 3NF format (good 3. 
SQL is 3NF). The key here is the logical grouping of data 
within tables.

Ability to store data in a real-world format, i.e. store every 4. 
part of the invoice in a single record structure instead of 
being forced to parse it for the sake of SQL's rigidity.

Inferred from #4: nested data.5. 

Have a query processor to help filter and arrogate data.6. 

Forced uniqueness of IDs.7. 

MD/VOC - Lumpy will:8. 

use a PHP include to define the actions (Verbs) and 1. 
other syntax, and

use a system manifest, which acts as a pointer to each 2. 
of the dict/data areas.

Creating a Database
For clarity, we have chosen a simple manifest to manage the 
structure of our database. While this is much more primi-
tive than what the vendors do, it is functionally similar. The 

only structural commands we will implement are three cre-
ate commands and their corresponding delete commands. 
Note: The delete will not do any 'Are You Sure?' steps. This 
is barebones. 

CREATE-DATABASE and DELETE-DATABASE

Syntax examples:

include_once('./verbs.php'); 
Lumpy->command('create-database spectrum'); 
Lumpy->command('delete-database spectrum');

Manifest Example:

[Lumpy] 
database=spectrum

The code for verbs.php can be found at hdwp.com/lumpy/

We will add the delete-database code in the next ar-
ticle.

CREATE-ACCOUNT and DELETE-ACCOUNT
Syntax examples:

include_once('./verbs.php'); 
Lumpy->command('logto-database spectrum'); 
Lumpy->command('create-account magazine'); 
Lumpy->command('delete-account magazine'); 
Lumpy->command('create-account 
   distribution'); 
Lumpy->command('create-account magazine'); 
Lumpy->command('create-account 
conference');

Manifest Example:

[Lumpy] 
database=spectrum 
account=spectrum,distribution 
account=spectrum,magazine 
account=spectrum,conference

The code for verbs.php can be found at hdwp.com/lumpy/ 

We will add the DELETE-ACCOUNT code in the next ar-
ticle.

Please join Zumasys in welcoming 
AccuTerm to our growing family of 

MultiValue software products. 

www.zumasys.com/accuterm
818-951-1891

AccuTermTM Version 7.1c
AVAILABLE NOW! 

e xtra Newsletter-
Stay on top of Industry News

Tech Tips 
Job Postings 
New Products 
Corporate Updates 

www.intl-spectrum.com/newsletter

hdwp.com/lumpy/
https://bitbucket.org/foss4mv/callperftest/src
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Creating a Table
For clarity, and to make the speed reasonable, we are going 
to store data as JSON records. For more about JSON, read 
the sidebar.

The only commands we will implement are CREATE-TA-
BLE and DELETE-TABLE. Note: The delete will not do 
any 'Are You Sure?' steps. Our create will let us make tables 
that are single JSON records or use a simple hashing scheme 
to split a file across multiple JSON records.

Manifest Example:

[Lumpy] 
database=spectrum 
account=spectrum,distribution 
table=spectrum,distribution,customer 
table=spectrum,distribution,customer, 
  customer 
table=spectrum,distribution,orderheader 
table=spectrum,distribution,orderheader, 
  order,1,101

Note: The hashed tables add two values. In this case: 1 tells 
us which hashing algorithm, 101 tells us the modulo.

table=spectrum,distribution,orderdetail 
hashedtable=spectrum,distribution, 
  orderdetail,order,2,301 
table=spectrum,distribution,shipto 
hashedtable=spectrum,distribution,shipto, 
  shipto,2,11 
table=spectrum,distribution,ordersummary 
hashedtable=spectrum,distribution, 
  ordersummary,yr2015,1,101 
hashedtable=spectrum,distribution, 
  ordersummary,yr2014,1,101 
hashedtable=spectrum,distribution, 
  ordersummary,yr2013,1,101

Note: The table allows for multiple data levels associated 
within one table structure.

table=spectrum,distribution,ordersummary, 
  yr2014 
table=spectrum,distribution,ordersummary, 
  yr2015

Next Up
In part two, we will show you how to CRUD (Create, Read, 
Update, and Delete) up your database. is

JSON is a data format originally designed for use with 
Javascript. Like XML, JSON uses embedded tags, but 
the ones in JSON are less repetitive, yielding a more 
compact format. While not as efficient as pure Multi-
Value, PHP and Javascript both have excellent parsers 
for JSON. That’s why we are using it as Lumpy’s stor-
age format.

Here’s the same data in XML, JSON, and MultiValue:

XML (409 characters) 
<set> 
  <record> 
     <id>2015-05</id> 
     <issue>Apr/May 2015</issue> 
     <format>pdf</format> 
     <format>ebook</format> 
     <content> 
       <article>Are You a Technology 
Bigot</article> 
       <by>Kevin King</by> 
     </content> 
       <article>Business Tech</article> 
       <by>Charles Barouch</by> 
     </content> 
       <article>From the Inside</
article> 
       <by>Nathan Rector</by> 
     </content> 

     <content> 
       <article>New Blood</article> 
       <by>Clif Oliver</by> 
     </content> 
  </record> 
</set>

JSON (281 characters) 
{"2015-05":[ 
    {“issue”:”Apr/May 2015”, 
      “format”:[“pdf”,”ebook”], 
     “content”:[ 
    {"article":"Are You a Technology 
Bigot", "by":"Kevin King"}, 
    {"article":"Business Tech", 
"by":"Charles Barouch"}, 
    {"article":"From the Inside", 
"by":"Nathan Rector"} 
    {"article":"New Blood", "by":"Clif 
Oliver"} 
    ]} 
]}

MultiValue (146 characters) 
000 2015-05 
001 Apr/May 2015 
002 pdf]ebook 
003 Are You a Technology Bigot]Business 
Tech]From the Inside]New Blood 
004 Kevin King]Charles Barouch]Nathan 
Rector]Clif Oliver

JsOn

Charles BarouCh is the CTo of hDWP, 

Inc. and the Publisher at hDWPbooks. You 

can read his writing in International spectrum, 

Theme-Thology, Novo Pulp, PerehelionsF, and 

the Interrogative series, which begins with Tia-

go and the Masterless.
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Unbalanced Trees
One of the more common complex 
structures found in a variety of applica-
tions is that of the unbalanced tree. Be-
cause we are MultiValue professionals, 
we tend to take complexity in stride, 
but recursion can still be a stumbling 
point.

An unbalanced tree structure could be 
used, for example, to represent a bill 
of materials. The tree would illustrate 
the relationship between a parent part 
number and any number of child part 
numbers, and the relationship between 
each of those child part numbers and 
their children, ad infinitum. Such a 
structure might appear in Figure 1.

In MultiValue, this can be represented 
very simply by having items in a file, 
with a multi-valued list of components 
stored in one of the record attributes in 

each record. The structure would ap-
pear somewhat like Figure 2.

In this file, attribute 20 nominates the 
components (shown above as Com-
ponent #1 through Component #3) 
which are used in the construction or 
definition of this item. Each of these 
items would then in turn have com-
ponents defining the individual subas-
semblies.

Obviously, by implementing this struc-
ture using MultiValue technology, any 
number of levels can be defined for 
the structure without going outside 
the boundary of a single file. As long 
as a component has components of its 
own, this structure can implicitly link 
the records together without indices or  
a multidimensional inverted list. Each 
parent keeps track of their children, al-
lowing the whole structure to remain 
intact. (This, incidentally, applies just 

as easily to a supermarket as it does 
programming.)

Storing the structure is only half the 
battle, however. Eventually someone 
will want to retrieve the information 
on a report or inquiry. If the informa-
tion is stored in a tree structure, we 
are obligated to follow the tree when 
printing the report. While this is a rea-
sonable expectation, I'm often amazed 
at the heinous array of code fragments 

Using Inner Recursion
b y  K e v i n  K i n g

fig. 1 

fig. 2
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littering the path to this sort of objec-
tive.

Traditional Recursion
Probably the most obvious technique 
for tree traversal is simple recursion. 
With this technique, a routine is writ-
ten for handling a single item. Once 
the item has been processed, the rou-
tine extracts any descendant data and 
calls itself for each descendant. Such a 
routine might appear something like 
Figure 3.

In this example, the ID of the primary 
inventory record is passed as the pa-
rameter. Once that item has been pro-
cessed, the children are extracted, and 
each child ID is passed to the PRO-
CESS.ITEM routine. This will cause 
the entire tree to be traversed, as the 
routine will repeatedly call itself for all 
descendant data.

Having said this, and having shown 
it to be so simple, it should be noted 
that this particular technique is not 
generally a good idea for MultiValue 
systems. Instead of taking the space to 
fully explain the reasons behind every 
one of the problems, I'll point out two 
major ones: (A) Inordinate quantities 
of memory are required simply to sup-
port the recursion, and (B) it's dog 
slow. Apologies to the dogs.

Inner Recursion
To overcome these problems, a tech-
nique called inner recursion can be 
used. Like traditional recursion, inner 
recursion is a technique by which a 
routine calls itself for processing de-
scendant data. Unlike the traditional 
method, however, this technique does 
not have hefty resource requirements or 
speed problems. In fact, this technique 
uses very little additional memory to 
support the recursion, and traverses a 
tree remarkably quickly.

The trick – if I can call it that – is that 
the routine uses GOSUB to call itself 
instead of CALL. The astute among us 
will instantly see that there is a serious 
problem with this approach: Internal 
subroutines do not have private vari-
ables. In other words, if a subroutine 
calls itself, the called instance does not 
have its own copy of the variables, and 
any variables changed by that instance 
will remain changed after that instance 

RETURNs to its caller. Consider the 
example in Figure 4.

This code fragment will work fine if 
there's only one level of components. 
However, if there's an additional level 
of components – as shown in the sub-
assembly example earlier (Figure 2) – 
the CHILDREN, CHILDREN.LOOP, 
and CHILDREN.CNT variables for 
the first level of components will be 
changed when the routine calls itself, 
thus destroying their original contents 

fig. 3

fig. 4
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and causing the end result to be incor-
rect.

Fortunately, this problem is easily 
remedied. We simply need to identify 
those variables whose values are unique 
to each given instance, and convert 
them to arrays as in Figure 5.

Note the DIM for the dimensioned 
arrays at the top of this fragment. If 
the maximum size of the structure is 

known, and the structure is not too 
big, dimensioned arrays are always the 
best performance option. If the maxi-
mum size of the structure is unknown, 
or the structure could grow to an in-
ordinate size, dynamic arrays could be 
used instead, though notably with a 
performance penalty.

For each iteration of the 1000 subrou-
tine, note how the stack pointer, SPTR, 
is incremented at the top and decre-

mented at the bottom. This is used to 
maintain autonomy for each instance 
of the CHILDREN, CHILDREN.CNT 
and CHILDREN.LOOP variables. The 
first time through, SPTR is increment-
ed to 1. As 1000 calls itself, SPTR is 
incremented to 2, 3, etc. As each level 
is completed, SPTR is decremented to 
its previous value, so when all is said 
and done, SPTR is returned to the 
calling routine with its original value 
of zero.

Also note that the FOR/NEXT loop 
from Figure #4 has been replaced by 
a LOOP/WHILE. While a FOR/NEXT 
may very well work, thanks to a bad 
syntax experience on an old ADDS 
Mentor, I've used LOOP/UNTIL or 
LOOP/WHILE ever since, and have 
never encountered any portability is-
sues. And in this age of mergers and ac-
quisitions, one should never discount 
the value of portability.

My point in writing this is simple: To 
those who have written heinous code 
to achieve tree traversal (you know who 
you are), hopefully this has impressed 
upon you that there is a different way. 
To those who need to do this kind of 
a thing, and just didn't know where to 
start, perhaps this gives you some food 
for thought. And to those for whom 
this is old hat, I just wanted to let y'all 
know I'm still alive and well. is

fig. 5
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New Blood — Part 3
B y  c L I f  o L I V e R

If it looks like a duck, walks like 
a duck, and quacks like a duck, 
it must be a duck. Right? If it 

looks like a dinosaur, waddles like 
a dinosaur, and grunts like a dino-
saur, it must be a dinosaur. Stands 
to reason? If it looks like an obsolete 
programming language, is coded 
using obsolete tools, and is tested 
using archaic methods, MultiValue 
must be obsolete. Make sense?

I am always surprised, when I talk 
about the topic of uppercase-only 
coding, how angry and defensive 
people get. I really don’t under-
stand it. It would seem to me that 
if something as simple as changing 
the appearance of our coding style 
would help make us more accept-
able to the Millennial developer 
cohort we’re seeking to entice into 
our MultiValue ranks, that would 
be a no-brainer. But the resistance I 
get when I venture into this topic is, 
to me, astounding. It’s all the way 
from, “Really? You think uppercase 
versus mixed case is important?” 
to, “THAT’S BULL!!” and they ef-
fectively stick their fingers in their 
ears.

Well, fine. I really don’t care one 
way or the other what you think 
about uppercase-only code. Frankly, 

you don’t have to give a whit about 
what I think about uppercase code.

Remember, the premise of this series 
is that MultiValue either is — or is 
in danger of — declining. In order 
to prevent this and grow the Mul-
tiValue space, we need new devel-
opers to both replace those who are 
leaving, and to provide an expand-
ing pool of talent that will make 
MultiValue a viable business option 
for years to come. That means at-
tracting developers from the Mil-
lennial generation.

Do Millennial developers care about 
which case code is written in? You 
bet they do. Don’t take my word for 
it. Ask some of them. I did. In an 
International Spectrum magazine 
interview in 2011, I had an oppor-
tunity to ask a bright, young, prom-
ising developer who had just ac-
cepted a position with a MultiValue 
shop about his initial impressions 
<http://intl-spectrum.com/mag/
MAYJUN.2011/default.aspx>. In 
his words:

Me: As a younger professional with 
a computer degree which is fairly 
recent (within the last five years), 
what was your reaction when you 

first walked in and saw everybody 
sitting here using green screens?

Him: Well, to be honest, at first, 
before I started learning anything 
about the language, I probably 
thought for a split second, what did 
I get myself into? It wasn’t so much 
the green screens that worried me, 
but the everything being in ALL 
CAPS — which I found out since 
then, is not an actual requirement. 
That’s more of a holdover from 
when it used to be a requirement. I 
know a lot of developers my age and 
probably younger now are more ac-
customed to using camelCase in 
our development. And IDE’s are 
handy. 

Did you get that? 

“What did I get myself into?”

“Hold-over” (From the Old Days)

“My age and younger.” (The devel-
opers we are supposedly interested 
in attracting.)

“camelCase” (C++, Java, C#, etc.)

“IDE” (Like Visual Studio, Eclipse, 
and others)

Here’s an exercise for you. Go to the 
bookstore this weekend and browse 
the computer section. See how 

http://intl-spectrum.com/mag/MAYJUN.2011/default.aspx
http://intl-spectrum.com/mag/MAYJUN.2011/default.aspx
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many of the books give their program-
ming examples in all upper case. 

Remember, first appearances are im-
portant. We are trying to sell these 
folks on coming into our environment. 
As many salespeople will tell you, you 
are selling feelings about your product 
and how it would feel using your prod-
uct just as much (some might claim 
more) as the product’s actual capabili-
ties. You sell the sizzle, not the steak.

Want to put the nail in this coffin? 
Take them on a tour of the develop-
ment area and let them see developers 
not just coding in uppercase, but do-
ing so using the ED line editor. (I’m 
not making that up; I know several of 
them.)

If I can get this through to people, you 
would think that would pretty much 
be the end of the discussion, wouldn’t 

you? But no. Now the arguments about 
the nature of reality start.

“Well, (Huff) It Shouldn’t 
Matter!”

Excuse me? Shouldn’t matter? I thought 
we just established that it did matter? 
To come back with the argument, 
“Well, it shouldn’t,” isn’t valid. It has 
nothing to do with reality. It’s just an 
opinion about the way the world ought 
to work, even though it doesn’t.

I’m not going to argue with you on 
that. Who can? That’s as valid as 
someone who, when told, “smoking 
cigarettes increases the chance of de-
veloping lung cancer” immediately 
replies with the brilliant counter-argu-
ment, “Uh, uh. I don’t believe that!” 
and lights up. You simply cannot have 
a rational discussion with an irrational 
person. Don’t try. Just move on.

The Users Don’t Care; They 
Don’t Look At Our Code. They 

Just Want It To Work.
True. But that’s not the group we’re 
discussing. We are talking about the 
people who will be looking at our code 
and are in that Millennial group we 
are trying to attract. Besides, you’re 
right. They don’t care. And they won’t 
care – they won’t care if it is written 
in mixed case, in MultiValue Basic, in 
SQL Server, Oracle, .NET, Java, Py-
thon, whatever. 

The C-levels, VPs, Upper 
Managers, Etc. Don’t Look At 

Our Code.
You are, in most cases, correct again. 
So where are these decision makers 
and check writers getting the idea that 
MultiValue is obsolete?

From their subordinates. Who also 
don’t look at your code. So why are 
they saying we’re obsolete? Where are 
they getting their information?

International Spectrum 
Magazine has a Feedback 
Department, sometimes 
known as Letters to the 

Editor.

We want to hear your 
comments, your reactions, 

your agreement or 
disagreement with what you 

see.  Also, do not hesitate 
to let us know about things 
happening in the MultiValue 

Community we may not 
have heard about yet.

What came first, 
the letters or the 

letters-to-the-editor 
department?

Feedback

Please send your comments by e-mail to: 

editor@intl-spectrum.com
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From their subordinates. And they get 
it from…

Follow the chain and you will even-
tually find a group of IT Millennials 
somewhere who have seen your code, 
your dictionary listings, etc. They see 
all uppercase and pronounce, “This 
is obsolete,” and proclaim that up the 
chain to their supervisors and so forth. 
I’ve seen this several times. Some-
where, there is a group, maybe on the 
data warehouse project, maybe in the 
online commerce and web store team, 
who starts spreading the word that, 
“that old MultiValue is obsolete.” And 
even if you don’t have that in your or-
ganization, your CIO will hear it from 
their CIO colleagues at other compa-
nies.

Why Should I Have To Change 
The Way I Code? / I Can Code 
Faster In Uppercase Only. / I 

Don’t See Any Reason…
Interesting what all of the objections in 
this category have in common. Think 
about that. In the meantime, let me 
share an experience I had with you, 
and see if you can see how I also got 
myself caught in this trap.

When I first started learning Python, 
I quickly grew very fond of the lan-
guage. But I hated the style of coding 
they used. All lowercase with words 

separated by, for Pete’s sake, under-
score. Like this:

lines_left = lines_per_page - lines_
printed

One of the things I like about cam-
elCase is that I don’t have to use an-
other character to separate words, like 
a period that has a certain meaning to 
many having worked with various ob-
ject-oriented languages. Underscore? 
Awkward. A shift AND a reach for the 
top row with the ring finger. That will 
slow me down. 

Did you see what I just did there? I 
fell smack into the trap I tease other 
developers about when they say, “The 
shift key slows me down.” (Tell that to 
typists who burn past you and me both 
going 75 WPM.)

Then, and I’m not making this up, I 
decided “I don’t have to change the 
way I code just because a group of fa-
natics insists that their style manual, 
called PEP 8, says that’s the Right Way 
to do it. And who crowned Guido the 
King, anyway?”

And I started using my beloved camel-
Case naming conventions and the Py-
thon compiler was still my friend. End 
of discussion. Until the next day…

I was looking at what I had written be-
fore and thought, “May not look like 
Python, but it works.” Why should I 
care if it isn’t “Pythonic?” So it doesn’t 
make me one of the “Pythonistas.” 
What difference does that make?

Oh. My. I suddenly realized that I 
was doing exactly what I’m saying we 
shouldn’t do. Major blush!

I decided I needed to back down and 
re-think this. I’m a professional. I want 
to be viewed as such. If I want to be 
taken seriously by the existing profes-
sional Python crowd, I need to con-
form to those standards. I don’t want 
“Pythonistas” looking at my code and 
laughing. It’s a profession pride thing. 
(And as a consultant, it’s a $ thing, 
too.) So I re-wrote that program and 
have been coding PEP 8 style ever 
since. It didn’t take long for that ring 
finger to find the _ key as quickly as 
my little fingers find the shift key.

So I do understand these objections 
to changing the way most of us were 
taught to (and had to) code MultiVal-
ue. But it doesn’t matter. If we keep 
doing what we’ve been doing, we’ll 
keep getting what we’ve got — declin-
ing numbers, no respect from “main-
stream” professionals, and no New 
Blood.

It’s time for us to change and move 
along. It’s a matter of survival, folks.

Of course, it doesn’t do a bit of good 
for us to change and use a modern-
looking coding style if there are people 
in the shop telling others in the depart-
ment, “MultiValue doesn’t do XML.” 
“MultiValue can only exchange data 
by dropping CSV files in a directory.” 
And other “Can’t Do” claims.

We’ll take that up in Part 4. is

The BI Survey 14 ranks Entrinsik Informer
#1 in “Ease of Use” and “Chosen as Standard” 
categories among dashboarding & ad-hoc 
reporting vendors.

Find out why at www.entrinsik.com


