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10 Responsive Web Design Like with any new buzzword, 

I’m sure your boss comes to you and says, “Our site needs to 

be responsive… We are losing business — make it happen!”  

Response Web Design is all about coding once and allowing the 

browser display version of the web page based on what the user 

is doing or using.  Neer will talk about what Responsive Web 

Design really is and how it will affect your enterprise website. by 

NeeR Patel

14 UniVerse and UniData Hashed Files: Part 1 

The MultiValue Database and its descendants are noted for 

their flexibility in handling of data. This is a radical departure 

from traditional, fixed-length data records found in other SQL 

databases, and provides a very attractive environment for 

business applications.  This flexible structure places demands on 

the underlying data storage mechanisms. 

To meet these demands, MultiValue databases use a hashed file 

structure.  This series of articles will examine in depth the specifics 

of hashed files as implemented in the UniVerse and UniData 

environments. by Peggy loNg aND JeFF FitzgeRalD

20 business tech: identity As technologists, identifying 

people uniquely, whether customers, vendors, or employees, is a 

core component of many of our tasks. As people, our identities 

are at risk. by CHaRles baRoUCH
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6 experts - Data Mining 

There are many IT topics that 

work inside and outside the MultiValue 

Databases.  One topic that has been 

around in various forms is Data Mining.  

In this issue we interviewed an expert 

in social media data mining, and how 

it is used, along with their impression 

of MultiValue technologies.  Along 

with our outside expert, we queried 

our MultiValue Marketplace and asked 

how they are using the technology.
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theFrom
inside

Every year, at this time of year, I start 
planning for the next Spectrum confer-
ence. The 2015 International Spectrum 
Conference will be April 13th to April 
16th in West Palm Beach, FL. That is cor-
rect, we are returning to the East Coast 
for 2015. There are more details in the 
ad in this issue.

While it seems like the conference is 
still pretty far away, it really isn’t. I have 
to start to plan out the sessions early, 
so you have something to sell to your 
bosses. Part of that planning process 
is to talk to our regular speakers. We 
get great content from these industry 
experts every year, but I also need to 
know what you as a MultiValue user 
would like to see.

The demands on your IT department are 
getting more specific, which leads to 
specific examples or business solutions 
that you need to know. I remember 
those days quite well, back when I had 
to justify my attendance each year. 
So I watch the trends that are coming. 
The trick is finding a way to see which 
ones are important to the needs of our 
attendees. Not everything new quali-
fies.

No matter what I, or our experts decide, 
I still need to hear from you. The Spec-
trum Conference is designed for you, 
the User and Programmer, so I want to 
make sure you get the materials, educa-
tion, and experiences that are needed to 
maximize your ability to create efficient 
enterprise applications.

There are a lot of different trends float-
ing around right now. If you are unsure 
what you would like to see, here are a 
few that I’ve noticed:

Virtualization/Cloud Computing

Everyone is talking Cloud Computing, 
and Virtualization, and for pretty good 
reasons. We have talked about virtual-
ization and cloud computing at the con-
ference before. For this year we need to 
know, are you interested in how to inte-
grate MultiValue databases into a cloud 
API, like Azure or Google App Engine? Or 
just how to run a MultiValue server in a 

Virtual Machine?

Tablets and Cell Phone Apps

What are your company demands: 
Native Apps, Web Apps, iOS, Android, 
BlackBerry?

Windows 8/8.1/Metro

If you have not worked with Windows 8, 
or 8.1, much yet, it can be a pain. Would 
you like to see general sessions on how 
to use Windows 8 and Windows Server 
2008? These sessions would not likely 
be MultiValue specific, but sometimes 
we need to know about other software 
to make our job easier.

Google Apps

Considering using Google apps in your 
business? Or for that matter, Office 
365? Documents, Calendars, Email, 
Spreadsheets, all free (Google) or fee 
(Microsoft) and all can be intercon-
nected to your MultiValue data.

Integration – Email, Salesforce, CRM, 
EMR, LDAP, Active Directory

Do you have other applications within 
your environment that you need to inte-
grate with your home grown and vendor 
applications? We have been an island all 
to ourselves for so long, we sometimes 
forget that our business has other sys-
tems can use or need MultiValue infor-
mation for business functions. What 
integration options do you need?

External Programing Languages

MultiValue BASIC has served us well, but 
we need to interact with other systems, 
meaning other programming environ-
ments. What languages are you required 
to work with in your business? .NET, 
Java, PHP, Python, Javascript, HTML, 
JSON…. These are just a few examples, 
but would like to hear from you to see 
what is most interesting or trends and 
topics that you would like to have avail-
able.

Email me: nathan@intl-spectrum.com
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Modern businesses rarely 
have just one database, 
one programming lan-

guage, or one reporting tool. We’ve 
started a new column called Outside 
Experts to help us explore non-Multi-
Value technologies to see what lessons 
we can learn. To kick the new column 
off, we decided to look at data mining, 
specifically how Nod3x does data min-
ing.

Nod3x: What does it do
Let’s look at some of the key features 
of this product. The interface (figure 1, 
figure 2) might be bewildering to the 
new user, but everything has its pur-
pose. The vast array of dots represents 
every Google+ post which matches 
the profile #foodanddrink, made since 
March 28th. We could do the same 
thing with Twitter, Facebook, or any 
combination of the three.

If you were running a campaign on-
line and used a hashtag for your mar-

keting, like #is2015, for the Interna-
tional Spectrum 2015 conference, you 
would see how active the tag was, i.e. 
how many posts and tweets used that 
marker.

That’s the big picture; we can get into 
the detail by focusing on any dot. 
We’ve highlighted one in figure 1. 
Hovering over will tell you the identity 
of the person posting it. The size and 
color of the dot tell you, once you are 
trained to see it, which are originals, 
and which are shares and retweets.

Finally, on the right there’s a settings 
menu. Two tabs are particularly useful: 

Save, which is open on figure 1, and 
People, which allows you to search for 
posts and tweets by a specific person. 
Save lets us pull the data as a CSV, for 
analysis in other tools. People lets you 
determine which posts came from your 
staff vs. the posts representing custom-
ers or other interested parties.

Figure 2 is the dashboard view. We get 
top influencers, the people who pro-
moted that hashtag the most. We also 
get a word cloud of related tags, where 
the words are bigger or smaller based 
on how often they were linked to the 
target hashtag(s).

Why do we Care?
Just like every other BI dashboard, 
Nod3x attempts to take massive 
amounts of data and make it quickly 
scanable by humans. Just the fact 
that this is one more tool available 
to us makes it worth hearing about. 
However, there’s more. Unlike most 
dashboards, Nod3x is all about un-

Lee: Where Google 
collects website posts, we 
actually bring together 
what people are talking 

about on Google+, 
Facebook, and Twitter.
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structured data. As MultiValue tech-
nologists, we are constantly working 
with data deemed ‘too messy’ for SQL. 
This makes the ideas behind Nod3x 
more interesting to us. Lee Smallword 
and his team are wrestling with the 
same sort of challenges as we are: how 

to abstract data and patterns from free-
form information.

A good example of this is the Senti-
ment Analysis tool, which is also part 
of Nod3x. It attempts to algorithmi-
cally quantify posts and tweets into 

three categories: Positive, Negative, 
and Neutral.

The Interview
We did a video interview with Lee 
Smallwood from Nod3x. An excerpt 
appears below.

Fig. 1

Fig. 2
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L e e :  Where Google collects website 
posts, we actually bring together what 
people are talking about from Google+, 
Facebook, Twitter, and others.

I S :  You reduce the data into some-
thing more visible. Can you talk a bit 
about that?

L e e :  One of the main challenges 
with social media data is that it is vast. 
It’s volume heavy. It’s unstructured. 
We look at... try to bring in similarities 
between social media networks: a link, 
hopefully people are getting the hang 
of images... a slide show...

I S :  You mentioned the graphic ele-
ment. How important is it?

L e e :  Being visual people, we react 
more quickly to an image than we do 
to a body of text. As content creators, 

we have to buy a person’s time. That 
first impact of that image is the key.

The full interview, including Lee’s re-
action to the ideas behind MultiValue, 
can be found here: (intl-spectrum/
s1067)

Inside Experts
While we interviewed Lee as an expert 
from outside on data mining, and spe-
cifically on social media data mining, 
we also sent out a survey to our Mul-
tiValue software providers and VARs 
soliciting their input.

Question: What tools do you have 
or use for data mining MultiValue 
data?

P I c k  P r o g r a m m e r ’ S 
S h o P :  mv.SSRS when SQL was 
a requirement. Informer seems to be 
our goto if the client is strictly Multi-
Value skillset. Easy to install, and eas-

ier to use. However, there is nothing 
like exposing data to show the client 
how “bad” their data is (file structures, 
missing key attributes, mixed use of a 
single data field) !

k o r e  T e c h n o L o g I e S : 
Most companies use multiple applica-
tions within their organization in addi-
tion to an ERP system such as: custom-
er relationship management (CRM) 
systems, eCommerce websites, and 
other third-party solutions, which in 
turn generate high volumes of data. To 
simplify analysis and data mining, this 
information needs to be consolidated 
and aggregated into one central loca-
tion: an enterprise data warehouse.  

Products like Kore Technologies’ Kou-
rier Integrator Release 4.1.5 can be 
used to connect and extract data from 
multiple data sources to build an en-

Systems
Natec

Providing Solutions to your MultiValue Questions

Read/Write Directly to Quickbooks •	
Databases 
Customer, Vendor, Invoices, Purchase Orders, Chart 
of Accounts

mvQB API is Designed for the •	
MultiValue Program to Use 
All routines are simple BASIC calls designed for the 
developer.  No special user interfaces required.

No Need to Learn the Internals of •	
QuickBooks

QuickBooks Pro/Premier/Enterprise•	

QB

Phone: 303.465.9616
E-mail: mvqb@natecsystems.com
Website: www.natecsystems.com

mv              QuickBooks API for the MultiValue Database
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terprise data warehouse. Kourier con-
solidates information from UniData, 
UniVerse and other non-U2 sources 
(e.g., Oracle, MySQL, Microsoft SQL 
Server and Microsoft Access) into a 
Microsoft SQL Server data warehouse 
in near-real time, enabling more timely 
analysis and decision making. 

Business intelligence and analytics 
products can then be used to mine and 
analyze their data. Kore is agnostic to 
the actual reporting solution, but of-
ten recommends its partner’s products: 
CorVu NG from Rocket Software and 
SSRS (SQL Server Reporting Services) 
from Microsoft. Both tools are used in 
the marketplace to make data-driven 
decisions on a day-to-day basis.

I n T e r n a T I o n a L  S P e c -
T r u m :  Depending on the amount 
of data that is being processed, we 
use a combination of SELECTS and 
REFORMATS along with Excel and 
Google Prediction APIs to generate re-
porting solutions.

We have done proof-of-concept on 
a few other tools, including the ‘R’ 
programming environment. Many 
times MultiValue BASIC subroutines 
are used with the SELECTS and RE-
FORMAT to generate the raw dataset 
which is then passed into other reports 
and analytic engines to get additional 
results.

Question: How are your customers 
data mining Social media for use in 
their enterprise?

k o r e  T e c h n o L o g I e S : 
Unfortunately, the adoption of social 
media in the MultiValue industry is 
lagging and we are not yet seeing much 
use of social media as a primary means 
of research, education, information 
sharing and analysis. We are also not 
seeing much social interaction, which 

is its real power. We believe increased 
social media education or training is 
needed to inform our audience about 
how to unleash the true power and 
value that social media offers. Social 
media is still relatively new however, 
it’s evolving at a rapid rate and we, as a 
community shouldn’t be left behind.

On the other hand, some of our clients 
are active on social media and some-
times interact with our social profiles, 
(Twitter, LinkedIn and Facebook). 
Their data mining strategies are un-
known but we do know they use it for 
customer service, researching company 
information, learning about product 
updates, etc. Through other research 
and communications we’ve found 
that in some cases the success (or lack 
thereof) of a company’s social media 
strategy is unknown to the execu-
tives. Many times it’s handled by the 
marketing or public relations person, 
which leaves everyone else by the way-
side. It’s interesting because these same 
people are aware of current marketing 
and branding initiatives but are left in 
social darkness.

It’s important to note that you should 
understand your audience before you 
create a social strategy of how and 
when to use social media. There are 
numerous tools, blogs and platforms 
to use as references and most are free! 
All in all, it’s time for the MultiValue 
community to overcome the hurdle to 
embrace the influence and clarity that 
social media offers.

I n T e r n a T I o n a L  S P e c -

T r u m :  The developers and users 
that we have talked to use social media 
data mining to predict mood and find 
customers that are unhappy. The social 
media data also helps the enterprise 
predict what sales may be for specific 

products based on how much people 
are talking about them.

Question: What is your future road-
map for data mining and big data 
analytics?

P I c k  P r o g r a m m e r ’ S 

S h o P :  Continued exploration of 
tools available. Including those push-
ing the limits (Intersystems Cache with 
their “iKnow” technology) of analytics. 
I’d love to move us toward the difficult 
data repositories (email as an example) 
and be able to make analytical/report-
ing sense of that data.

k o r e  T e c h n o L o g I e S :  As 
an industry leader in data management 
and integration, Kore Technologies is 
committed to enhancing Kourier In-
tegrator to support the evolving needs 
for advanced business intelligence, in-
formation gathering and data mining 
requirements that will be needed by 
the industry. Kourier will continue to 
extend its architecture to support ad-
ditional data sources, while continuing 
to improve the product’s ease of use 
and performance.

I n T e r n a T I o n a L  S P e c -

T r u m :  As more and more open 
source tools and programs are pro-
vided to the code analysis of large data 
sets, we will provide articles and code 
samples that will enable MultiValue 
Databases and LOB/ERP applications 
to take advantage of the information.

The International Spectrum 2015 
conference will also have topics on Big 
Data and analytics using MultiValue 
Databases. We will continue to pro-
vide MultiValue companies options 
and solutions using these technologies. 
is
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responsive Web Design
b y  N e e r  P a t e l

Like with any new buzz word, your boss comes to 
you and says, “Our site needs to be responsive… 
We are losing business — make it happen!” And like 

every buzz word your boss has jumped all over in the past, he 
doesn’t really know what it means, nor how it would affect 
the business.

What is Responsive Design?
In a 2010 article, Ethan Marcotte coined the term “Respon-
sive Web Design” as a way of describing his approach to 
creating sites for the ever changing landscape of web brows-
ers. Essentially, this means making one design that would 
adapt to work on all devices. Ten years ago, this wasn’t an 
issue that needed to be addressed. But now, everything has a 
web browser and users are savvy — and impatient — for all 
the glitz and glamour. It has to work whether they load it 
up on their phones, or want to see a full screen video on the 
refrigerator (It’s hard to pinch-zoom when your hands are 
covered in dough). 

The web design communities started integrating techniques 
and ideas like fluid grid, flexible images, and CSS3 to ac-
complish this. 

Responsive website technology is still a maturing as a de-
sign approach, but it is not anything new technologically. 
Responsive design uses the technologies that have already 
been developed. It implements them in much more inte-
grated way.

Due to way most websites are currently designed, imple-
menting Responsive web design will require you to totally 
redo the structure, layout, and likely back end coding. Why 
you ask? Simplicity. Responsive design makes use of CSS3 
classes, DIVs, and CSS Media Queries quite heavily in to 
create the fluid grid design.

The Power of Media Queries
When it was first introduced, developer jumped all over it 
because it helped simplify the process of creating pretty lay-
outs. Because the web existed before CSS, many enterprise 
websites mix CSS stylesheets with inline styles. While this 
works, it is harder to manage, maintain, and improve.

When CSS2.1 came out, they introduced media queries so 
that you could create separate stylesheets based on the me-
dia: for printing or for screen display. This helped because 
it caused designers to pull as much inline styles out of the 
web pages in to the sytlesheets. However, all the layout and 
positioning of the HTML pages was still done by hard cod-
ing positions, or using HTML tables.

While this worked great for full size desktops, it doesn’t work 
for mobile devices. This caused web designers to duplicate 
their website to make a mobile version. Two code sets to 
maintain means extra work.

Although CSS3 expanded upon media queries in 2012, de-
velopers didn’t really stand up and take notice until recently. 
With these expanded media queries, designers could now 
define different styles based on the size of the screen:

#nav 
{ 
 float: right; 
} 
#nav ul 
{ 
 list-style:none; 
} 
@media screen and (min-width: 400px)  
and (orientation: portrait) 
{ 
 #nav li 
 { 
  float: right; 
  margin: 0 0 0 .6em; 
  border: 1px solid #000000; 

“Responsive design uses the technologies that have already been developed. 

It implements them in a much more integrated way.”
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 } 
} 
@media screen and (min-width: 800px) 
{ 
 #nav 
 { 
   width:200px; 
 } 
 #nav li 
 { 
  float: left; 
  margin: 0 0 0 .6em; 
  border: none; 
 } 
 
}

You now have more control over what, where, and how 
HTML tags are displayed on which device.

Almost Fixed!
This almost fixed the problem of two code sets. Almost, be-
cause many enterprise web sites were still used a fixed size 
layout. The next problem to solve is how to make the layout 
flexible to present a nice view on a web browser and a nice 
view on a mobile device.

Enter the Fluid Grid Design. Fluid Grids are a concept de-
signers derived from print designers’ Grids. “A two-dimension-
al structure made up of a series of intersecting vertical and horizontal 

axes used to structure content” — Wikipedia. The axes create a 
units of predictable fixed sized reference points that are used 
to design your layout in a consistent manner. The “Fluid” 
variant still keeps your layout structured, but their size/posi-
tions will change depending on the canvas size (or browser 
window size). Now that is a mouth full.

What is it really? Predefined locations, boxes, and elements 
which are formatted exactly the way you want them within 
a predefined space. The difference is that these predefined 
zones move around on the page instead of staying in a fixed 
location. The implementation is much like the development 
of fixed size layouts, just on a ore granular scale.

While text and other elements resize well, images often don’t. 
With CSS3 and media queries, designers can easily alter the 
size or the actual image itself to create a “Flexible Image”

Making all this work together
Now that you have an overview of what “Responsive Web 
Design” is, let’s apply it to your existing website. A tradition-
al design uses HTML tables or fixed size DIV elements:

<table><tr> 
<td colspan=”2” style=”width:600px”> 
 title 
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</td></tr> 
<tr><td style=”width:300px”> 
 Block1 
</td><td sytle=”width:300px”> 
 Block2 
</td> 
</tr> 
</table>

Responsive web design separates zones/boxes (layout ele-
ments) that have the information the designer and developer 
want to display from the actual the layout and positioning:

<div class=”grid”> 
 <div class=”title”> 
  title 
 </div> 
 <div class=”block1”> 
  Block 1 
 </div> 
 <div class=”block2”> 
  Block 2 
 </div> 
</div>

All a web designer and developer has left in their HTML 
pages is what is important, not all the extra fluff and chaff 
needed to position everything.

We use CSS to help position these layout elements based on 
the layout design and screen size we want. For a small screen 
such as a smartphone, you would have the layout below:

@media only screen and (max-width: 
480px) 
{ 
 .grid 
 { 
  display: -ms-grid; 
  margin: 3px; 
  -ms-grid-columns: 100% 
  -ms-grid-rows: 70px auto auto auto 
 } 
 .title 
 { 
  -ms-grid-row: 1; 
  -ms-grid-column: 1; 
 } 
 .block1 
 { 
  -ms-grid-row: 2; 
  -ms-grid-column: 1; 
 } 
 .block2 
 { 
  -ms-grid-row: 3; 
  -ms-grid-column: 1; 
 } 
}

For a full size screen like a desktop web browser, you would 
have the layout below:

@media only screen and (max-width: 
800px) 
{ 

 .grid 
 { 
  display: -ms-grid; 
  margin: 5px; 
  -ms-grid-columns: 10px lfr 10px lfr; 
  -ms-grid-rows: 100px auto; 
 } 
 .title 
 { 
  -ms-grid-row: 1; 
  -ms-grid-column: 1; 
  -ms-grid-column-span; 2; 
 } 
 .block1 
 { 
  -ms-grid-row: 2; 
  -ms-grid-column: 1; 
  background-color: #B2B0B0 
 } 
 .block2 
 { 
  -ms-grid-row: 3; 
  -ms-grid-column: 1; 
  background-color: #EEB0B0 
 } 
}

As you can see, responsive design actually makes web de-
signers and developers job easier. Everything has become 
simpler.

Gotchas!
Many enterprises still have older browsers in-house. Since 
Responsive Web design requires CSS3, you have to have a 
web browser that supports CSS3. So what about all those 
Internet Explorer browsers that are still below IE version 8?

Some very smart people have already addressed this for you. 
With a few javascript files, you can implement responsive 
design on these legacy browsers just like you find on all your 
newer browsers.

Css3-mediaquieres.js by Wouter van der Gaaf: code.google.
com/ Css3-mediaquieres.js/

Response.js: github.com/scottjeh/respond

Fluid Images: unstoppablerobotninja.com/fluid-images/

Conclusion
Unless you really did it right with your enterprise webpages 
from the beginning, a good 60% of the HTML in those 
pages is worthless. The key to moving from your fixed size 
HTML pages to a responsive web design is: figure out what 
HTML content is important, what should layout elements 
should be grouped together, and how best to strip the code 
that used to generate those elements out of your overall web 
page design.
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Once you have the core layout ele-
ments isolated, then you have to de-
cide what is going to go where on what 
screen size. With those answers, you 
can then build your CSS and media 
queries to address that set of layout 
decisions. While this is not hard, once 
you embrace it, it will be very time 
consuming.

Using these ideas, you can start build-
ing a responsive site from scratch. Or 
you can capitalize on the generosity 
of the internet communities and start 
with one of many frameworks out 
there. Extra plug for Bootstrap, I find 
it useful for everything! 

getbootstrap.com, getskeleton.com, 
gumbyframework.com, purecss.io IS

MOpen												

•	 Quick	and	easy	to	install	

•	 High	quality	pdf 	documentation	and	online	
help	

•	 Close	compatibility	with	most	other	
multivalue	environments	

•	 Maintenance-free	file	system	for	ease	of 	
use	

•	 QMClient	API	for	development	of 	VB,	C	and	
web-based	applications	

•	 Very	low	licensing	costs

•	 No	mandatory	support	contracts	

•	 AccuTerm	bundled	at	no	additional	cost

Ladybridge	Systems	Ltd
17b Coldstream Lane, Hardingstone, Northampton, NN4 6DB, England
www.ladybridge.com

US Main Distributor: EasyCo, 220 Stanford Drive, Wallingford PA, 19086 USA
www.easyco.com

taking	multivalue	…	
where	it	has	never	been	before

www.openqm.com
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UniVerse and UniData

Hashed Files
b y  P e g g y  l o N g  a N d  J e f f  f i t z g e r a l d

The MultiValue Database and 
its descendants are known for 
their flexibility in handling 

data. Files contain data records that 
are composed of an arbitrary number 
of fields, values and sub-values, all of 
which can be of completely variable 
length. This is a radical departure 
from traditional, fixed-length data re-
cords found in other SQL databases, 
and provides a very attractive environ-
ment for business applications. The 
flexibility of the structure places de-
mands on the underlying data storage 
mechanisms. To meet these demands, 
MultiValue databases use a hashed file 
structure. This series of articles will ex-
amine in depth the specifics of hashed 
files as implemented in the UniVerse 
and UniData environments.

Fixed length records offer a number 
of advantages from the point of view 
of data storage. Perhaps the biggest is 
that the address of any record can be 
calculated very easily. Similarly, since 
each data field within a record is fixed 
length the location of any field in a 
record can be calculated. A variety of 
direct access methods can be devised 
to provide quick data retrieval by de-
pending on these calculations. Think 
of these traditional database constructs 
as rows and columns.

Variable length data isn’t as easily han-
dled. Since the location of data fields 
can’t be calculated, MultiValue data-
bases use special characters as delim-
iters — the familiar field or attribute 
mark, value mark, sub-value mark and 
segment mark. Locating data is done 
by scanning the records — for exam-
ple, the 5th field is between the 4th 
and the 5th field marks. Since the loca-
tion of a data record in the file can’t be 
calculated, scanning through a list of 
records is required to locate a specific 
record.

One way of limiting the number of 
records that must be scanned in the 
search for a specific record is to sub-
divide the data. If only part of the file 
must be scanned, it will be quicker to 
access a record than if the whole file 
must be scanned. Of course, there 
must be a mechanism for determining 
which part of the file holds the desired 
record. The file storage schemes that we 
will be examining use a method called 
“hashing” and thus the files in these 
environments are called “hashed files”. 
This first article will explore the basic 
structures and mechanisms involved in 
UniVerse and UniData hashed files. 
Note that both UniVerse and Uni-
Data dynamic files are “hashed”. Later 
articles will be more specific and look 
at various aspects of these files in more 
depth.

Hashed File Basics
The parts into which a file is subdivided 
are called “groups”, because each part 
contains a group of data records. The 
number of groups is specified at the 
time the file is created and is referred 
to as the “modulo”. The word modulo 
is a reference to “modular arithmetic” 
which was discovered by the German 
mathematician Carl Friedrich Gauss in 
the year 1801.

Modular arithmetic provides a mecha-
nism to sort a file’s data records into 
groups. The data records that share 
the same remainder when divided by 
the modulo of the file will all “hash” 
into the same group. This means that 
by looking at the remainder we can de-
termine the group the record belongs 
to and access it by only scanning that 
group. Less data to scan means faster 
access!

The Hash Key
Wait a minute! How do you get a re-
mainder for a data record? Well, first 
each data record has to be identified by 
a unique record key. The key is chosen 
by the user or designer of the file and 
can be nearly anything from a sequen-
tial number to a name or a social secu-
rity number. Since record keys can be 
non-numeric we have to have a means 
of converting them to numbers — 
“remainder” only has meaning when 

Part 1
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referring to numbers. The number that the record key is 
converted to for the hashing process is called the “hash key”

Fortunately, computers already represent characters numeri-
cally. There is a code called the “ASCII code” that speci-
fies numeric representations for characters. “ASCII”, by the 
way, stands for American Standard Code for Information 
Interchange and was developed a long time ago for use with 
teletypes. As an example, suppose we have a record with the 
key of “PEGGY”. Here are the ASCII codes for the charac-
ters in the key:

Character ASCII Code

 P   80 
 E   69 
 G   71 
 G   71 
 Y   89

Even in environments that use UniCode, an alternative to 
ASCII which is more friendly to multinational environ-
ments, each character is still represented by a number. 

Once we’ve converted the characters to numbers we could 
invent many different schemes to create a numeric hash key 
from the record key. In fact, UniVerse offers seventeen dif-

ferent techniques and UniData offers two — these are re-
ferred to as “file types” or “hashing algorithms” and we will 
talk much more about the choices later on. In this article we 
will use a hashing algorithm that we made up — but it is 
very similar to the standard hashing algorithm developed for 
the original PICK MulitValue Database, the UniVerse type 
18 algorithm, and the UniData type 0 algorithm.

Here are the rules for our algorithm: Start at the beginning 
of the record key. Initialize an accumulator to 0. Multiply 
the accumulator by 10 and add the ASCII value of the next 
character. Repeat for all the characters in the key. See Here 
is an example BASIC program that implements this algo-
rithm:

ACCUM = 0 
INPUT KEY: 
* 
FOR I = 1 TO LEN(KEY) 
  ACCUM = ACCUM * 10 
  ACCUM += SEQ(KEY[I,1]) 
NEXT I 
* 
CRT 
CRT ACCUM 
STOP 
END
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So using our hashing algorithm the record key of PEGGY 
has a hash key of “876899” (Process illustrated below):

Step Character ASCII Value Accumulator

1     0 
2   P  80  80 
3   E  69  869 
4   G  71  8761 
5   G  71  87681 
6   Y  89  876899

Although the record key must be unique in the file, the hash 
key will not necessarily be unique. We only need to to calcu-
late the modulo. The remainder will allow us to determine 
which group to place the record with the key of PEGGY.

Hashing the Record to the Group
Remember that each hashed file has a modulo which speci-
fies the number of groups in the file. The next step in hash-
ing is to divide the hash key by the modulo. The division 
yields a quotient and a remainder — remember from our 
discussion of modular arithmetic that the remainder is the 
important part. The remainder is always going to be a num-
ber in the range 0 to the modulo minus 1. If we now add 1 
to the remainder it will be between 1 and the modulo — if 
we number the groups of the file beginning with 1 there is 
a direct, one-to-one correspondence between the remainder 
plus 1 and the set of groups in the file. Thus, the remain-
der plus 1 addresses the group where the data record will be 
placed.

As an example, suppose a file has a modulo of 7. Using our 
record with the key of PEGGY, we know that the hash key 
is 876899. Let’s divide the hash key by the modulo:

876899 / 7 = 125271 + (2 / 7)

Quotient = 125271

Remainder = 2

We add 1 to the remainder to get 3. Viola! The record with 
the key PEGGY “hashes” to group 3 of our file. Whenever 
our system reads or writes the record, it will know that it 
resides in group 3.

It is interesting to compare the results from our made-up 
hashing algorithm with those used by UniVerse and Uni-
Data. Create a test file using a modulo of 7 — on UniVerse 
use type 18; on UniData use type 0 (the default). Now use 
the RECORD verb to test various record keys and see which 
group they hash to. Examine the example below of how it 
should look in Unidata:

:CREATE.FILE HASHTEST 7 
Create file D_HASHTEST, 
modulo/1,blocksize/1024 
Hash type = 0 
Create file HASHTEST, modulo/7,blocksize/1024 
Hash type = 0 
Added “@ID”, the default record for UniData 
to DICT HASHTEST. 
 
:RECORD HASHTEST PEGGY 
PEGGY hashed to group 2 and was not found

And an example of how it should look in UniVerse:

>CREATE.FILE HASHTEST 18 7 1 
Creating file “HASHTEST” as Type 18, Modulo 
7, Separation 1. 
Creating file “D_HASHTEST” as Type 3, Modulo 
1, Separation 2. 
Added “@ID”, the default record for RetrieVe, 
to “D_HASHTEST”. 
 
>RECORD HASHTEST PEGGY 
Record “PEGGY” hashes to group 3 but was not 
found.

Notice that the group number in the UniData file is 1 less 
than in the UniVerse file? UniData numbers their groups 
beginning with 0 instead of 1. So for UniData files, our 
made-up algorithm could dispense with the final addition 
of 1 to the remainder. You will find that our algorithm will 
produce the correct group number for most record keys in 
UniVerse type 18 and UniData type 0 files. Please don’t call 
us with exceptions that you find! We said MOST because 
our made-up hashing algorithm doesn’t exactly duplicate 
the real ones.

In our next article, we will take about how the records are 
stored in “groups”, and how this affects read/write and scan-
ning records. is

Thirty years ago Peggy Long and Jeff fiTzgeraLd created 

faST, a utility which can quickly scan a file, report errors and rec-

ommend the optimum ModULo and TyPe parameters needed to 

reSize a file. 

Their thirty plus years as file maintenance and performance spe-

cialists makes Peggy and Jeff uniquely qualified to speak on this 

subject. additionally, Jeff brings his experience as a police detec-

tive (10 years) and Peggy brings her knowledge as a Ph.d. in Music 

education.  

Their company, fitzgerald & Long, inc. is located in Colorado. if 

you have questions or comments, please email them at support@

fitzlong.com
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Zumasys 
Acquires 

AccuTerm 
Software 

Leading Cloud 
Computing 

Provider Adds 
to its Growing 

MultiValue 
Division with 

Powerful 
Remote Access 

Software 
Zumasys, a leading provider 
of cloud computing and in-
frastructure solutions to small 
and medium-sized business-
es, announced today the ac-
quisition of California-based 
AccuSoft Enterprises. Accu-
Soft is the developer of the 
AccuTerm software, which 
provides remote access to 
MultiValue (Pick) database 
systems, GUI modernization 
capabilities and  secure ac-
cess to applications running 
on the Zumasys cloud plat-
form.

“For decades, Pete Schellen-
bach and his team have pro-
vided impactful client access 
software to users in North 
America, Asia, Africa, South 
America, Europe and Austra-
lia,” says Zumasys President 
Paul Giobbi. “We are commit-

ted to continuing the strong 
relationship with AccuTerm’s 
global resellers, independent 
software vendors and end us-
ers, and we are excited about 
the new places we can take 
the solution together.” 

With the intellectual property 
and technology gained from 
the acquisition, Zumasys 
plans to offer new enhance-
ments and services to Ac-
cuTerm customers, includ-
ing:

New mobile access •	
capabilities for iOS and 
Android devices

Zumasys Professional •	
Services to help 
customers take advantage 
of AccuTerm GUI’s 
modernization features 
for character-based 
applications 

Enhanced mobility for •	
transitioning MultiValue 
applications into the cloud

Continued development of •	
AccuTerm technology

With over 30 years of experi-
ence in helping nearly 20,000 
companies access MultiVal-
ue systems, AccuTerm will 
enhance Zumasys’s growing 
software development team. 
Pete Schellenbach, founder 
of AccuSoft Enterprises and 
creator of AccuTerm, is join-
ing Zumasys as Director of 
Product Development, work-
ing out of AccuSoft’s existing 
Sunland, California, office. 

About AccuSoft:
AccuSoft Enterprises was 
founded in 1980 as a suppli-
er of Pick-based utilities and 
programs. AccuTerm is the 

leader in GUI development 
tools, cloud access and fast, 
accurate, terminal emulations 
and connectivity products for 
the MultiValue market. Learn 
more at www.zumasys.com/
accuterm. 

About Zumasys:
Zumasys helps companies of 
every size transition their in-
frastructure and applications 
to the cloud. With Zumasys 
cloud services, customers 
can easily access the latest 
software and hardware tech-
nologies over the Web, allow-
ing them to focus on growing 
their core business instead 
of managing their IT infra-
structures. Zumasys delivers 
personalized service, inte-
grated disaster recovery and 
the confidence companies 
need to outsource the host-
ing of all their applications, 
including legacy MultiValue 
systems. For more informa-
tion, visit www.zumasys.com.  InterSystems 

Zen Mojo 
Simplifies 

Development 
of Web-Based 

Enterprise 
Applications 

for Mobile and 
Desktop

InterSystems, a global provid-
er of advanced technologies 
for breakthrough applications, 
today announced InterSys-
tems Zen Mojo, a new tech-
nology for faster and easier 
development of Web-based 
applications for mobile and 
desktop environments. Inter-

Entrinsik 
Revamps 
Corporate 
Website

With the help of  Big Bite Cre-
ative, Entrinsik completely re-
vamped their website - www.
entrinsik.com - to be easier to 
use and navigate. New con-
tent, information, and testi-
monials has also been incor-

porated. 

In addition, they have intro-
duced an interactive Informer 
Dashboard into the site at 
www2.entrinsik.com/Inform-
erSugarDashboard, enabling 
visitors to interact with, and 
get a feel for, how dashboards 
work. Informer Dashboards 
has been designed to be fully 
interactive and customizable, 
enabling users to monitor 
and track key metrics and 
business objectives. Users 
can quickly and easily build 
real-time dashboards that 
integrate data from multiple 
sources without needing IT to 
make it happen. 
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Systems Zen Mojo simplifies 
the development of data-rich, 
enterprise-class Web appli-
cations that leverage the in-
nate functionality and highly 
responsive user interfaces of 
mobile devices.  The open 
source plugin framework al-
lows rapid adoption of new 
and rapidly evolving client 
libraries.

An evolution of InterSystems’ 
existing Zen technology, 
Zen Mojo is a lean, efficient 
framework leveraging JSON 
(JavaScript Object Notation), 
the current state-of-the-art 
format for Web client/server 
communication. The Zen 
Mojo technology is embed-
ded in InterSystems Caché®, 
an extremely fast and mas-
sively scalable database, 
used worldwide in the most 
demanding Big Data applica-
tions.

“Zen Mojo enables us to 
more rapidly adapt our labo-
ratory management solutions 
for mobile technologies,” 
said Marcelo Lorencin, Presi-
dent of Shift Consultoria, a 
Brazilian software company 
and an InterSystems partner.  
“Our solutions now provide 
medical teams with quick 
access to laboratory test re-
sults and electronic patient 
records from any device. 
Our strong partnership with 
InterSystems has helped us 
increase agility and efficiency 
for hospitals and healthcare 
facilities, while also fostering 
greater patient engagement. 
Patients can now view their 
own lab results and, with the 
right permissions, the results 

of family members from mo-
bile devices.”

“We developed Zen Mojo in 
response to customer de-
mand for a faster, more effi-
cient way to create cross-plat-
form Web-based applications 
for both desktop and mobile 
environments,” said Robert 
Nagle, Vice President, Data 
Platforms, for InterSystems. 
“Web application develop-
ment is evolving very quickly, 
and the world has moved 
on from server-generated 
HTML. The open framework 
of Zen Mojo allows develop-
ers to easily integrate their UI 
library of choice.” 

How It Works
Zen Mojo applications are 
Single-Page Applications 
(SPA), a popular and effi-
cient approach that reduces 
back-and-forth communica-
tion with the server. Instead 
of generating HTML that is 
shipped from server to client, 
the server transmits meta-
data necessary for the client 
to render new content. This 
metadata drives the layout 

of the page and includes all 
the display data as well. The 
result is a fast, lean approach 
for developers, while giving 
users engaging UIs with full 
access to enterprise data 
from any device. 

Zen Mojo uses a plugin in-
terface for easy integration 
of state-of-the-art JavaScript 
user interface (UI) libraries, 
like jQuery Mobile or the 
Dojo Toolkit. This approach 
enables developers to select 
new client functionality for 
Zen Mojo as soon as it arises. 
The technology can also be 
easily used with frameworks 
such as PhoneGap for quick-
ly building cross-platform 
mobile apps. 

Zen Mojo is available im-
mediately and can be used 
with 2013 and 2014 versions 
of InterSystems Caché.  Ad-
ditional information may be 
found at www.intersystems.
com/our-products/embed-
ded-technologies/zen/ .

About InterSystems
InterSystems develops ad-
vanced software technolo-

gies that enable break-
throughs. With a passion for 
excellence and a focus on 
client success, InterSystems 
provides data management, 
strategic interoperability, and 
analytics platforms used in 
healthcare, financial services, 
government, and dozens of 
other industries. In selected 
countries, InterSystems also 
offers unified healthcare ap-
plications, based on its core 
technologies, which deliver 
on the promise of connect-
ed healthcare. Founded in 
1978, InterSystems is a pri-
vately held company head-
quartered in Cambridge, 
Massachusetts (USA), with 
offices worldwide, and its 
products are used daily by 
millions of people in more 
than 100 countries. For 
more information, visit www.
InterSystems.com. 
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Business Tech

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

Recently, Syd and I were vic-
tims of Identity Theft. In 
the process of straightening 

it out — we are still in the process of 
straightening it out — we’ve had time 
to think about how people use and 
misuse identity. 

Who Are You
The primary identifier we all have in 
common is a name. They are required 
for birth certificates, driver’s licenses, 
all sorts of documentation. From a tech 
standpoint, this is a really bad design. 
I’m sure you’ve all noticed the lack of 
uniqueness in names. 

In the US, the Social Security Admin-
istration tracks baby names. Accord-
ing to the SSA, in 2013, these were 
the most popular baby names: Noah, 
Sophia, Liam, Emma, Jacob, and Ol-
ivia. You can do your own research 
on other years here: http://www.ssa.
gov/oact/babynames/. What does this 
mean? It means that if you have a com-

mon last name, the odds are that your 
darling little Liam is going to have a 
non-unique name.

I’m lucky, in the United States, I have 
only found one other Charles Barouch. 
He died in Baltimore, Maryland, in 

1928. My father, on the other hand, 
wasn’t even the only person in his fam-
ily with the same name. His first cous-
in, who he ended up in business with, 
had the same first and last. Neither had 
a middle name.

Despite this, we issue credit cards, se-
curity clearance cards, passports… all 
manner of ID which fully or partially 
rely on name. As data professionals, 
what is our obligation toward this type 
of imprecise information? If our em-
ployers have timesheets, non-corporate 
customers, or mailing lists — just a few 
examples — we have this sort of data 
to manage.

Bank On It
Since we had a bank account compro-
mised, let’s talk about account secu-
rity. Typically, a bank handles ID in 
two key ways: internally we become 
numbers and externally... we’ll get to 
that in a minute. The bank doesn’t see 
me by name, it sees me as one or more 

Pro tip: Lie! I never give 
a real pet’s name or a 
real mother’s maiden 
name. The problem 

with lying is that you 
have to remember which 

answers you gave to 
which institutions. That’s 

the other pro tip: don’t 
use the same lies with 

everyone. Otherwise, one 
compromise can lead to 

another.

Identity
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account numbers. So long as I never 
interact with the money, this is a per-
fect arrangement. 

Once I want to deposit, withdraw, or 
check balances, they have to get back 
to names. The bank can manage my 
identity in a few ways. First, they have 
an address for me — either physi-
cal or e-mail — and they feel free to 
send confidential information to that 
address without any other controls. I 
might be the five thousandth “Mike J. 
Smith” doing business with them, but 
I’m the only “mikey@KeyAlly.com” 
on record. E-mail address are unique, 
right?

That works for one-way data. They 
can’t trust the return address on an 
envelope as proof of identity. They 
can’t trust e-mail completely either. 
So, when we want to interact, we usu-
ally have two options. One is ID card 
(bank card) and password (PIN). The 
other is challenge-response.

This is where public information can 
be dangerous. What’s your first school? I 
might be able to look that up. What’s 
your favorite color? That might be more 
secure, although there are only a few 
common answers. 

Pro tip: Lie! I never give a real pet’s 
name or a real mother’s maiden name. 

The problem with lying is that you 
have to remember which answers you 
gave to which institutions. That’s the 
other pro tip: don’t use the same lies 
with everyone. Otherwise, one com-
promise can lead to another.

You are Perfectly You
Are these challenge-response methods 
perfect? I have personal proof they 
aren’t. Are the ID/password meth-
ods perfect? No. What’s that leave? 
Biometrics? Sadly, that’s only a little 
better. Here’s the gigantic hole in bio-
metrics: once you scan that eyeball, or 
fingerprint, or face, once you take that 
blood sample or skin flake, it becomes 
data. Quick show of hands: raise your 
hand if you know how to change data 
in a computer system. While our bod-
ies are unique, even in twins, triplets, 
etc., once the data becomes data, it be-
comes suspect. 

What does that leave us? Best efforts.

A Different Angle
Let’s take Identity from a different 
angle, something simpler: deduping. 
How do we make sure that we cap-
ture each unique person exactly once? 
I tell “Mike J. Smith” from “Mike J. 
Smith” by looking at their e-mail ad-
dresses, for example. Oh, wait. I can’t. 
mikey@KeyAlly.com might also use 

mikey@intl-spectrum.com for work. 
Mismatched addresses do not necessar-
ily assure me that I have two different 
people. 

Then we have variant names: Is Peggy 
Ng also Margaret Chen? They share 
an e-mail address and Peggy is short 
for Margaret, but perhaps Peggy is 
Margaret`s daughter? Score card so 
far: E-mail, no good. Physical address, 
no good for the same reasons e-mail 
is suspect. Real name, not even close. 
Between nicknames, married names, 
other legal name changes, duplicate 
names... It’s a mess. is
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tool automatically prevents or detects change 
according to your criteria. You can deploy, 

rollback, test and report quickly, automatically and 
with confidence. Let PRC protect your company’s 
valuable U2 data and software assets.  

SJ+ Systems Associates • info@sjplus.com • http://sjplus.com

IT audits have you jumping through hoops?

CharLeS BaroUCh 

is the CTo of hdWP, 

inc. he can be contacted 

at www.hdwp.com
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aDVerTISer InDex
InterSystems, Inc. Revelation Software

AccuSoft Enterprises Ladybridge Systems, Ltd.

Kore Technologies HDWP

PICK Programmer's Shop Execu-Sys, Ltd.

SJ+ Systems Associates

hIgh ImPacT 4-coLor DISPLay aD

3 -3//8"

1"

Data Systems, inc.Data Systems, inc.
Sophisticated order processing and fulfillment 

systems

303.333.3333                   info@example.com                   www.example.com

          Cost Per Year

1"  ........................................... $1,811.00

2"  ........................................... $3,623.00

BaSIc LISTIng: $690.00

DataSystems, Inc. http://www.example.com, ... 333.333.3333, ext. 1

Includes company name, website, and phone number Q

Approximately 60 characters per line Q

Place under category of your choosing Q

aDDITIonaL LIneS: $280.00 per line

DataSystems, Inc. http://www.example.com, ..... 333.333.3333, ext. 1
 Sophisticated order processing and fulfilment systems

Approximately 60 characters per line  Q
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QuickBooks API for the MultiValue DatabaseQBmv

Systems
Natec
Providing Solutions to your MultiValue Questions

Read/Write Directly to Quickbooks Databases•	

mvQB API is Designed for the MultiValue •	
Program to Use

No Need to Learn the Internals of QuickBooks•	

QuickBooks Pro/Premier/Enterprise•	

Phone: 303.465.9616
E-mail: mvqb@natecsystems.com
Website: www.natecsystems.com

accounTIng
Natec systems 
www.natecsystems.com | nrector@natecsystems.com

comPLIance
sJ+ systems Associates 
www.sjplus.com | sjoslyn@sjplus.com 

conSuLTIng
Clifton Oliver & Associates 
www.oliver.com | wco@oliver.com

Drexel Management service 
www.drexelmgt.com | dconboy@drexelmgt.com 

Execu-sys, ltD 
www.eslny.com | mh@eslny.com

HDWP 
www.HDWP.com | results@HDWP.com

PiCK Programmers shop 
www.pickprogram.com | brian@pickprogram.com

Precision solutions 
www.precisonline.com | Kevin@PrecisOnline.com

creDIT carD ProceSSIng
MV tech services inc. 
http://www.mv-tech.net | tom@mv-tech.net | 952.474.3795 
Process credit cards directly from any MultiValue application.

DaTaBaSe
ladybridge systems ltd 
www.ladybridge.com | sales@Ladybridge.com

rePorTIng
Brian leach Consulting, ltD 
www.brianleach.co.uk | brian@brianleach.co.uk

Entrinsik 
www.entrinsik.com | sales@entrinsik.com

TermInaL emuLaTor
Accusoft Enterprises 
www.asent.com | pjs@asent.com

WanT To See a SPecIfIc ToPIc?
International Spectrum is looking for writers, 
feedback, and topic ideas.  We all have specific topics 
and issues that we need answers to find solutions for.  
Send us an E-mail with topics you would like to have 
covered in the magazine or on the website.

E-mail:  nathan@intl-spectrum.com

WanT To WrITe?
Expand your professional credentials, and provide us 
with an article. 

Give us a rough and ugly outline, and we will help 
you refine it, proof it, and make it press ready.  Or you 
can give us something polished, proofed, and press 
ready to publish.

Share your thoughts and expertise with over 10,000 
fellow MultiValue developers and users.

E-mail:  editor@intl-spectrum.com

LeTTerS To The eDITor
Have an opinion on an article: Agree, disagree, 
or enhancement to an article from a previous 
issue? International Spectrum and our authors are 
interested in hearing from you!

E-mail:  editor@intl-spectrum.com

neeD a menTor?
Mentors give developers the ability to ask industry 
experts for direction, code examples, and/or just ask 
them to see if something makes sense.  Sometimes, 
all you need is a resource or example to start or 
complete a project.

Check with us to see who is available for mentoring, 
and how you can take advantage of it to save your 
business or company money.

E-mail: nathan@intl-spectrum.com

WanT To Be a menTor?
We have many retired or semi-retired professionals 
out there that would love to share their knowledge 
of MultiValue development.  If you are one of them, 
please contact us to see what mentoring is all about.

E-mail: nathan@intl-spectrum.com



http://www.intl-spectrum.com/magazine/

International Spectrum Magazine
on Paper, Online, and Beyond

International Spectrum Magazine is moving beyond print and is now accessible on 
your favorite e-readers and mobile devices.  By providing International Spectrum 
Magazine in the popular e-reader formats, subscribers are now able to take the mag-
azine with them everywhere they go.

Let us help you keep your MultiValue skills up-to-date and efficient.

Now on Kindle, Kindle Fire, Nook, 
e-Readers, iPad, iPhone,and 
Android Tablets!


