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Why iS Data exploration So important?
By data exploration we mean the stage before in-
depth statistical analysis and quantitative data 
mining; it is a stage of hypothesis generation and 
decision making during which time the researcher 
takes a high level, probing view of the available data. 
The data exploration stage is often used to determine 
the availability of “interesting” or “relevant” data 
that can be used in further analyses. This stage is 
also critical to generating hypotheses and ensuring 
that there is data to rigorously test such hypotheses 
when more in-depth analyses are performed. Figure 
2 shows a typical question that might be asked 
during the data exploration phase. 

The query is complex and likely would involve 
a number of data sets, expertise from different 
domains, as well as resources from IT or bioinformatics 
to program such a query.

the challenGeS of Data exploration
Effective data exploration is often overlooked, or 
underserved simply because it represents several 
challenges, which are detailed below:

programming is hard
The tool of choice for answering complex exploratory 
questions is mainly database programming languages 
such as Structured Query Language (SQL) and SAS. 
Such programming languages need specialized 
skills that require years of training and practice to 
become proficient in. Furthermore, programming is 
generally slow, error prone and hence not suitable 
for the rapid pace of exploratory activities.

introDuction
The scientific method consists of systematic 
observation, measurement, experiment, and the 
formulation, testing and modification of hypotheses. 
However, not all scientific endeavors are hypothesis-
driven. A good example is the Human Genome 
Project which took an integrated approach of 
“discovery-driven science” and “hypothesis-
driven science”. Discovery-driven science focuses 
on enumerating elements in an object of interest 
irrespective of any questions that might be asked of 
the object, in the process creating an infrastructure 
on which hypothesis-driven science can be done 
more effectively.  

Since the Human Genome Project, this combined 
discovery- and hypothesis-driven approach is 
increasingly employed in life sciences research, 
facilitated by availability of affordable high throughput 
data generation platforms. As a result, translational 
research, biomarker discovery, clinical studies and 
even biobanking have become increasingly data 
intensive. However, generating scientific insights 
from such disparate data sources across multiple 
domains is a challenge for both researchers and the 
informaticians that support them. 

While data has always been the lifeblood of the 
scientific method, today’s researchers have access 
to potentially huge data sets (so called big data) from 
data sources scattered around a complex research 
ecosystem of internal and external stakeholders. It is 
a challenge to fully realize the value from such data. 
While there are many ongoing efforts to develop 
powerful data mining tools and large-scale databases 
and analytics, a key step of “data exploration” is often 
being overlooked. (Figure 1)

Wang, Collins, 2012                  generating sCientifiC insights through DeeP Collaboration

figure 2: Example question, from the data exploration phase

figure 1: Data Exploration is an often neglected part of the data 
analysis process
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Small groups of researchers 
may be able to collaborate on 
asking questions but can’t go 
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have today.

? ?
?

?
? ?

?

EXPLORATION AnalysisAcquisition

D
at

a 
Cleaning Standardization

Evaluation
Ad-hoc Q

ue
rie

s

How many patients are there in the various data sources in my 
enterprise that have been diagnosed with a given type of cancer, 
on a certain medication and had a certain therapy and outcome? 
From these patients, how many primary and metastatic tumor 
samples do we have? Do we have any matching primary and 
metastatic samples? Of these samples, what other clinical and/or 
laboratory measurements are available?

A single researcher in a silo 
often can go deep into the 
data,but maybe limited by 
their domain expertise.

Deep Collaboration is when multiple 
groups of researchers can collaborate 
in asking questions. Shared domain 
knowledge allows deeper insights 
into the layers of data.

Small groups of researchers 
may be able to collaborate on 
asking questions but can’t go 
very deep with the tools they 
have today.

? ?
?

?
? ?

?

EXPLORATION AnalysisAcquisition

D
at

a 
Cleaning Standardization

Evaluation
Ad-hoc Q

ue
rie

s

How many patients are there in the various data sources in my 
enterprise that have been diagnosed with a given type of cancer, 
on a certain medication and had a certain therapy and outcome? 
From these patients, how many primary and metastatic tumor 
samples do we have? Do we have any matching primary and 
metastatic samples? Of these samples, what other clinical and/or 
laboratory measurements are available?



What iS Deep collaboration?
In order to make data smarter, data exploration 
tools need to be placed in the hands of not only the 
IT and informatics experts but also the scientists 
and domain experts that understand and can act 
on the data, independent of knowing how to write 
programming code, the structure of data or even 
where it is located.

The Qiagram deep collaborative environment 
provides just such tools, allowing researchers to 
explore their own data in a collaborative, transparent 
and effective manner.

Qiagram offers the following key benefits to 
overcome the challenges of data exploration

easy access to dynamic data
In Qiagram there is no need to understand the 
underlying data model or any database concepts such 
as “foreign keys”,  “inner joins” or “normalization”. 
Without knowing how data is organized or even 
what data is available, you begin by simply asking 
a question. Qiagram guides the user through an 
exploratory process to get to the answers. Using 
powerful data access tools, Qiagram can also 
quickly integrate in new data sources in order to 
support questions being asked. 

intuitive tools
Qiagram replaces programming and other form-
based query builders with a visual query “language”. 
Users simply “draw” their question on a canvas, 
building it up step by step. As each step is drawn, the 
users can preview the answers to their questions 
interactively allowing rapid refinement of the query. 
No knowledge of programming is required.

a secure, holistic view of data
Qiagram allows the user to query across multiple 
domains in a simple, secure interface. All the 
stakeholders in the research ecosystem can 
determine what data will be shared and with 
whom. Researchers no longer have to go to use 
one application for clinical data, another for claims 
data, yet another for prescription information, and 
so on. All the data required can be made available 
in a manner that is audited and allows compliance 
with regulatory guidelines.

PMS 7473 7412 2592 647
Liberation Sans
Liberation Sans

GENERATION
T Fortis

GENERATION
T

BIOBANKING

Bio

FortisBio

BIO

lack of a shared language to support 
collaboration 
Programming languages are cryptic and cannot 
be easily understood by people who do not 
have the requisite informatics and IT expertise. 
As a result, considerable time is taken to 
address misunderstandings between those with 
domain expertise and those with programming 
skills. Furthermore, exploratory paths are often 
unpredictable, requiring collaborative efforts 
from a dynamic group of experts with different 
backgrounds, necessitating a shared language to 
precisely define the questions to be asked.

meaningful access to data while maintaining 
organizational control and regulatory compliance
“Big data” in life sciences often contains sensitive 
information either due to competitive or privacy 
concerns. The ability to access the entire corpus 
of data requires proper handling of access control 
and data security. This level of fine-grained access 
control is necessary because scientific discoveries 
rarely follow any rigid processes and schedules - 
exploratory tools that box researchers into certain 
predefined data sets, in lieu of access control, limit 
their creativity.

QiaGram™ – collaborative Scientific 
intelliGence for the biG Data era
BioFortis has developed Qiagram™, a unique tool 
for researchers to make data useful by making 
data smarter. Qiagram empowers researchers by 
providing an environment for Deep Collaboration, 
this environment, illustrated in Figure 3 has been 
designed to deliver a scientific intelligence tool 
that overcomes many of the challenges faced by 
researchers in the data exploration phase.

figure 3: Deep Collaboration empowers researchers to make data 
smarter
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Step 3: build up the question by drag-and-drop
Once you have found the datasets of interest, 
you can query across them through a simple drag-
and-drop operation. Once pre-configured, Qiagram 
presents a few intelligent choices phrased in plain 
English (no need for any database knowledge).  For 
example, when you drag the “statin drugs” dataset 
onto the “Subjects” dataset, one of the options that 
appears is: Find all Subjects with a corresponding 
record in the specified “statin drugs” dataset.  This 
produces a dataset containing all the subjects who 
have taken statin drugs reported in this FDA data 
set, as indicated below:

Step 4: iterate and refine, collaboratively
Understanding steps (2) and (3) is all that is required 
to start to master Qiagram.  To answer sophisticated 
questions, just repeat these steps in an iterative 
fashion. Complex inquiries are deconstructed into 
a collection of simple questions that can be shared 
and worked on collaboratively as needed. Qiagram 
guides the user through this iterative, interactive 
process to arrive at a diagrammatic representation 
of the full complexity of the original question. The 
full Qiagram query for the question in Step 1 is 
shown below.

Step 5: results
Once the query is constructed, it can be run in 
its entirety or to any of the intermediary nodes in 
the diagram. Query results can be displayed, built 
into dashboards or exported for further statistical 
analysis. The following is a partial output of the 
above query.

collaboration
All queries developed using Qiagram can be shared 
with any of the researchers and informaticians 
involved in a study. During query development, 
users can go back and forth within the Qiagram 
environment, refining their questions, adding in 
new data sources. The visual environment provides 
unprecedented transparency of the research group’s 
thought processes as each step in the query is 
explained in natural language terms. Once the query 
is ready for use it can be built into a dashboard and 
consumed by anyone with appropriate security 
access.

Deep collaboration With QiaGram: 
explorinG aDverSe eventS
In this step-by-step example we are using Qiagram 
to explore data related to drug adverse events.

Step 1: Start with the question
What is the number of adverse events associated 
with various statin drugs in my available data set? 
Show me the outcome of these adverse events and 
the role the statin drugs played.

Step 2: ask Qiagram if it has any data that would 
support the question. 
Simply ask Qiagram’s “catalog search” about the 
term “statin”

Qiagram returns a list of data sources that “know” 
about statins. These metadata annotations of data 
sources can be updated “wiki-style” by authorized 
users within Qiagram. In this case, Qiagram 
is querying data from the FDA Adverse Event 
Reporting database.

Simply click on the data source “AERS_Drug” and 
Qiagram starts to build the query on the canvas.
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Summary
In this step-by-step example we were able to 
explore a large multi-faceted data set with ease and 
rapidly answer a complex scientific question in a 
transparent way to gain scientific insights.

Deep collaboration in action
BioFortis has a wealth of experience and domain 
knowledge in empowering researchers involved in 
clinical, biomarker and translational research, who 
need to generate scientific insights from rich data 
sets. 

improving clinical trial Data exploration
A major pharmaceutical company had multiple data 
sets on historical trials, together with several live 
trial data sets residing in different locations and with 
little or no integration. In-depth exploration of data 
across multiple studies and between internal and 
external stakeholders while generating hypotheses 
and monitoring for safety signals was complicated 
and time-consuming. 

reduced productivity, concerns over study 
quality and cost increases
During the lengthy time frames required for clinical 
researchers, data managers and IT specialists to 
integrate, retrieve and analyze these scattered data 
sets, those managing the trial often faced delays in 
exploring the data, or simply did not have the time 
to ask certain questions. This led to concerns about 
trial costs, trial data quality and increased cycle 
times.

real outcomes with biofortis technology
Qiagram was deployed to provide a centralized, 
tightly linked view into the trial data sets. The 
clinical trial researchers benefited from improved 
collaboration and decision making via Qiagram’s 
shared visual query approach, improving productivity. 
Qiagram also reduced the cycle time for answering 
safety related questions since trial researchers 
could quickly develop queries in collaboration with 
study scientists, data managers and IT staff. In the 
future, the team envisions this approach helping to 
answer regulatory questions more quickly and hence 
improve credibility with regulators. Furthermore, 
the costs of study data exploration were reduced 
and resource utilization improved. 

concluSionS
We conclude that many of the challenges in effective 
biomarker, translational and clinical research could 
be overcome by data exploration powered by the 
deep collaboration capabilities provided by Qiagram. 

ready to learn more?
For information about how BioFortis can help you 
make your data more useful by making it smarter 
with the Qiagram collaborative scientific intelligence 
environment, connect with us today (info@biofortis.
com), for a free, no obligation consultation, or visit 
us on the web at www.biofortis.com
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Copyright 2013 BioFortis Inc. All Rights Reserved. Labmatrix and Qiagram are registered trademarks of BioFortis Inc. 
All other trademarks are the property of their respective owners. Specifications, terms and pricing subject to change.

BFNXGN-WP002General Information: info@biofortis.com    
User Support: support@biofortis.com

Mailing Address – Corporate Headquarters: BioFortis, Inc. 
10320 Little Patuxent Pkwy, Suite 410, Columbia, MD 21044

Tel: +1.443.276.2464
Web: www.biofortis.com
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Ready to make your data more 
useful by making it smarter? Sign 
up for a free Qiagram trial today.

Smarter
Make Your Data

with QiaGram

http://www.biofortis.com
http://www.biofortis.com/qiagram_free_trial
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