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Abstract. Business intelligence systems represent a significant trend today. Choosing the right
project management methodology is an essential step for a successful business intelligence
implementation. New aspects and perspectives are included in this process nowadays due to
new requirements imposed by the real-time activities. The automated decision-making systems
used in different activity domains and the low-latency responses required by different processes
determine new specifications for the entire system. The response delay of each time chain
component has become a design factor. Also, using automated decision-making systems, the
human factor is excluded from an important part of the decision process. To manage the
decision tree appropriately, the human and automated decisions units must also be included in
the business intelligence system design. It was found that the results obtained after the
implementation of a real-time decision system will conduct to new requirements for the
business intelligence system itself and will produce new resources for a better and improved
solution. This progressive implementation needs a suitable management methodology in order
to permit evaluative adaptability for the entire system. This paper will present the Progressive
Management Methodology especially designed for a successful Real-Time Business
Intelligence Decision System implementation. The model permits the analysis, design,
implementation, and improvement for the real-time components considering the time-delay as
a design factor.
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1. Introduction

Design and implementation of business intelligence systems (BIS) is an essential activity today.
In order to adapt and improve business decisions, more and more companies are developing
complex BIS. “Global revenue in the business intelligence and analytics software market is
forecast to reach $18.3 billion in 2017, an increase of 7.3 percent from 2016, according to the
latest forecast from Gartner, Inc. By the end of 2020, the market is forecast to grow to $22.8
billion.” [1] This fast-growing market still faces challenges, especially due to the economic
climate changes and also as a result of continuous modifications in the systems requirements.
It is well known that an important part of the BIS fails in their implementation attempt due to
inappropriate project management, as a result of the inadequate analysis process, or just
because of the misallocation of the resources. From the known predictions, “through 2017,
60% of big data projects will fail to go beyond piloting and experimentation, and will be
abandoned.” [2] This paper aims to improve this factor analyzing different failure reasons and
improving the project methodology in order to increase the success rate. The original
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Progressive Management Methodology (ProgressM) will be revealed in this article together
with practical examples and facts from a Real-Time Business Intelligence Decision System
implemented with this method.

It is well known that the BIS analyze the past in order to improve the future using information
technology. These systems are “broad category of applications, technologies, and processes for
gathering, storing, accessing and analyzing data to help business users make better decisions.”
[3] Even they are technological systems, the human factor is involved in this process. The
failure or success of a BIS implementation can be quantified after the decisions taken will
produce economic effects in the enterprise. It was found that resource planning is a critical
activity and it is mandatory to be included in BIS development as a standalone process. Besides,
the decision tree must also be included in the BIS design. More, once the system uses
automated-decision processes, the decision tree becomes a significant part of the system. The
business needs will impose the BIS project requirements. These factors are in constant change
today. It was found that a critical failure factor for the BIS is the delay between the data analysis
results and the decision support level needs. Informatics systems providing aggregated data
and reports one time per day for a decision activity that needs real-time information for quick
adjustments of the main activity is not a successful solution. Even an update made one time per
hour for the aggregated data will not assure a stable functionality of a real-time decision
process. For these cases, real-time business intelligence systems (RTBIS) are required. These
are systems using applications, technologies, and processes to collect, access, store and analyze
real-time data streams in order to aggregate real-time decisions. Due to the fast speed implied,
RTBIS usually include automated decision-making components to assure the fast response
required. These are called in this paper Real-Time Business Intelligence Decisions Systems
(BIDS); they are BIS generating and executing real-time automated decision streams to
produce enterprise results.

A particular domain where BIDS are required is the domain of capital markets. Due to the large
price volatility in the financial markets, the trading and investment decisions must be made and
executed in a very short time in order to catch the best price levels. The profit is the reason to
participate in the capital markets. It is made by the difference between the buy and the selling
prices. A fast evolution price market involves real-time price data analysis and a real-time
decision process to be organized in order to buy or sell at the desired price. The delayed orders
received by the brokerage system will be ignored if the price is too far away from the current
real-time quote. All of these conditions describe as a design factor for BIDS for modern
financial investment companies: the low-latency response of the entire system.

This paper will present a modern methodology to design, build, implement, maintain, manage
and evolve the BIDS: the Progressive Management methodology (ProgressM). The model will
include the resource planning methodology and interactive processes in order to design and
implement the real-time chain components. It was found that the latency response of each
component is a design criterion and special methods are involved in order to manage these
systems. The low-latency functionality of all components also conducts to a new architecture,
specific design processes, and specific methodology to manage the entire real-time system
being used.

2. Business Intelligence Systems

The BIS is a system analyzing the past data in order to build decisions to gain a specific result
for the future. “The future is informed by the past.” [3] The first idea became from 1950 in
terms of “Interaction Support Analysis” [4] from a study of small groups about how the
resulting data can be analyzed and summarized in order to retrieve useful information. Later in
1960, the concept of “Decision Support Systems” became a new idea due to “the technical
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work on interactive computer systems.” [5] Starting with 1970 different business journals has
published different papers about “Management Decision Systems and Strategic Planning
Systems.” [6] These concepts have become in 1980 the well known “Executive Support
Systems, owing to the increasingly complicated and volatile environment of decision-making
application.” [7] “Online Analytical Processes is an approach to answering multi-dimensional
analytical” [8] which have evolved continuously in the years of 1990. The BIS term is used
today in order to cover all these systems under a unitary project. BIS “architecture is a set of
concepts, tools, methods, and technologies that, once connected, create knowledge and meet
the strategic needs of the company.” [9] BIS is designed to manage the past data in order to
report the state of the business to help for a more sustained decision. RTBIS analyze real-time
data streams, and the reports are built in real-time, including the present data. The fast-growing
real-time data systems development pushes to new limits the streaming data analysis. The real-
time analysis became an essential factor in BIS today especially for the finance industry. This
fact is confirmed by the BIS survey published by Forbes in [10]. However, analyzing the data
streams is not enough for different business nowadays.

3. Project Management Methodologies

As we have seen, BIS is a complex system integrating multiple data sources, distributed
informatics systems, and multiple data and reporting processes in order to offers sustained
information for the decision level. The project management methodology applied to design and
implement BIS may vary depending on the business specificity. Over the years many authors
have established several types of methods or factors that can be applied for the informatics
system particularly or generalized for complex BIS. Some authors use different critical factors
to break the design process into sequential phases depending on the specificity of the project.
Methodologies including increased management and control steps are developed and presented
in [11], [12] or [13]. Other authors [14] indicate as a key factor the communication of all
successful practices used and build additional support for inexperienced or unexceptional
developers or phases [15]. The project management methodology must build a perspective to
solve all challenges during the project implementation. Starting with the first analysis phases,
the methodology must respond to all steps including the project and requirements modifications
due to economic, functional or environmental fluctuations.

There is sustained research about the formal and strict methodologies for information
development systems, particularly during the time. More researches are presented by [16] or
[17]. Several authors’ present studies about different adaptations of the known methodologies
to the specificity of the meaning of the complex project omitting, changing or adding
substantial steps as it can be discovered in [18], [19] or [20]. It was found that the BIS involve
significative differences during the project implementation compared with the simple
informatics systems. The business processes related to the functionality of the entire BIS
implies specific flexibility for all the steps during the project management and implementation.
In BIS we have a data functionality implementation which demands cross-organizational
activities to be developed and planned. In addition, aspect as low-latency response gets special
attention. An interesting approach in order to design the development steps is presented in [21].
Being a data-driven process with more flexibility needed in the management process, the BIS
project can be managed with an agile methodology but not Scrum which is a code-driven
methodology [22]. A significant degree of planning and coordination is needed together with
enough flexibility to integrate all changes during the implementation project. No universal
methodology can be applied blindly for any BIS system design. More sustained arguments can
be found in [23].
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The specificity of each business must be considered in order to build a suitable situation-based
methodology for each BIS and to avoid the risk of using an inadequate model. More
considerations about this idea can be found in [24] together with the sustained idea that the
decision regarding the methodology used to manage the BIS project is based on the majority
of cases on the individual preferences of the designers and project managers than rational
aspects, in case there are no specific requirements from the company ownership. In [25] we
can find that a sustained investigative approach will improve the BIS methodology to fit the
type of the project, better than a classic or prescriptive approach. Under all of these
considerations, this paper will reveal a methodology to manage the BIDS.

The flexibility criterion can classify the project management methodologies as we can see in
figure 1. In the low flexibility range, we have the fixed plan methodologies as the Waterfall
method [26], Cleanroom method [27] or the Capability Maturity Model [28]. With a little
higher flexibility we have the iterative models as it is the Spiral model [29]. With more
flexibility, there are incremental models as it is the Rational Unified Process [30]. The agile
models are those with the highest flexibility level as Scrum [31] or eXtreme Programming
Model [32]. Looking at the specificity of each model type we can summarize that the agile
methods “count on their rapid iteration cycles to determine needed changes in the desired
capability and to fix them in the next iteration. Determining the highest-priority set of
requirements to be included in the next iteration is done collaboratively by the customers and
developers.” [23]. The iterative and incremental methodologies can be adapted to include the
changes during the design progress [32] more easily than the planned-based models which are
known as the most uncomfortable when it is about the business or requirements changes during
the project. Several more considerations can be found in [24]. For the real-time BIS, an
adaptable model is needed, but the control is also required in order to measure and manage
different characteristics for those process included in the real-time chain.

4. Progressive Management Methodology

In this section, it will be presented an original project management methodology which
combines the advantages of all known models mentioned in the last chapter with improved
factors in order to respond to all requirements of BIDS projects. To add value from the
scientific point of view, the methodology presented in this paper must answer to a specific list
of arguments. First, the methodology must be applicable to a representative class of problems;
this is the BIDS including automated decision-making processes. Second, the method presented
must include new findings and new knowledge. These are related to the aspects of adaptable
resource management, the real-time data processes, and the model to evaluate and distribute
the time delay in the time-chain in order to obtain a low-latency response and how the
components of the automated decision can be integrated into the decision tree in order to
manage the functionality of the entire system. Third, the methodology presented must have
reproducibility and to be applicable to a new case in the same hypothesis. These factors are
assured by the generality of the presented model which can be applied for any BIDS regardless
of the company's activity. On the fourth scientific point of view, the method must generate
value to a class of users or companies. This is a fact; the methodology was already implemented
to a BIDS for a capital investment company and can be applied in the future to any other similar
enterprise. Besides, the methodology presented can be applied to any other real-time activity
from any other domain. The fifth scientific value criterion asks the methodology to be feasible
and the costs and application effort to be justified by the obtained benefits. The sixth point of
view is to adopt a value-based approach in order to develop and classify the metrics of the
presented methodology.
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4.1. ProgressM principles

In the era of agile methodologies for software and project management, lack of a general plan
is a failure factor. One of the key roles of the BIS project manager, BIS architect, BIS master
or whatever name can have the responsible job for the BIS success is to manage all the activities
and resources in order to obtain functional BIS, and to adapt the whole process to all discovered
changes. There are three major factors considered as ProgressM principles:

- Any action must be accompanied by the necessary and sufficient resources;

- The progress in any activity comes from small, multiple, complete and consecutive steps;

- Unplanned interactivity between components must be followed by control keys and points.
These factors come from experience in different agile project activities. The ProgressM
principles are developed in order to avoid the failure of the implemented project. In practice, it
was observed in many cases when the necessary resources were unavailable for a specific
requirement or task. This is probably one of the significant failure reasons. A simple example
is that real-time BIS cannot work without real-data streams. Alternatively, real-time BIS cannot
work properly with only one real-time data supplier. Any interruption in the data stream
connection will put the enterprise in a nonfunctional stage. Factors like these are decided in the
business analysis and business modeling and here comes the experience of a good project
manager to ask for suitable resources form the beginning. An inexperienced manager will drive
on the wrong ways from the beginning. Another example about inadequate resource allocation
is in a more advanced progress stage when the managers and owners understand that need a
specific state of acts, for example, real-time reports and they allocate no additional resources
for this new improvement. We can handle what we have sentence is not working any time, and
the result can be the failure of the whole BIS.

The second principle integrated into the ProgressM methodology becomes from the reality that
usual complex activities or processes do not have an explicit algorithm or solution. The
majority of new business and enterprises are trying to be unique in order to gain a competitive
advantage. A unique activity supposes a unique or a new idea, an unknown algorithm and an
unknown technical way in order to find a unique technical solution. The ProgressM
methodology is designed especially for this case when unknown solutions must be found in
order to solve the BIS problems. In these cases, the progress and success of any activity come
from small, multiple, complete and consecutive steps. Any components of BIS will be designed
and implemented in small steps. To accomplish the objective, multiple steps are necessary.
Usually, the next step can be initiated after the last objective was achieved. In an agile
environment, multiple steps can be consecutively initiated. In a key-driven methodology, the
steps will be confirmed as finished consecutively, once the key factor or the desired efficiency
level was achieved. Third principle included in the ProgressM methodology is that we can not
have a general plan for all actions, more flexibility is needed especially for those unknown
steps which make the BIS unique, a high degree of interactivity is necessarily between all
components of the system, including the resource components but for each interactivity must
be planned a critical factor in order to measure the progress.

4.2. ProgressM steps

The ProgressM methodology presented in this paper was applied for the first time to build,
implement, maintain and improve BIDS of a financial trading company. We will use this
particular example to present the methodology and how it can be applied. The model was
designed starting to the initial criteria imposed by the specificity of the mentioned activity:

a). The initial business requirements are known, but because the company activity is new and
implies new technologies and techniques with fast time evolution, the business requirements
will be changed from time to time. Also, some of the technical solutions are unknown in the
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initial business analysis process. Starting from this idea, the model can not use a plan-driven
methodology; a higher degree of flexibility must be involved in order to develop new or
unknown business components. The new technologies used can produce new requirements in
the decision-making chain which presume new requirements for the entire BIS. Once the new
requirements are produced and delivered by the BIS and can be sustained by the new resources
also produced by the BIS itself, we will call this as Progressive Management Methodology, on
short ProgressM. The logical of this methodology is presented in figure 1.

Figure 1. Progressive Management Methodology for
Real-Time Business Intelligence Decision Systems.

b). Because it is about BIDS, the design key factor will be the time delay for each BIS
components in the time-chain. Into a system with inputs as real-time streams, the extract,
transform and load processes must be done with low-latency to deliver fast data for the online
analytical processing and services. The time-chain is the sum of all real-time components. The
real-time automated decisions are made at the end of the time-chain functionality, and the total
delay is also a design factor for the entire BIS. For this purpose, the model will use an iterative
cycle for each time-chain component and a sequential design to link all the time-chain
components with the other BIS components. This ProgressM method can be applied in any
BIDS design when a specific measure is used as a design factor.

c). The methodology must permit a link between the automated decision and the human
decision factors in order to integrate all decisions into a decision tree. The human factor
decision level will control and manage automated decision processes. They all contribute
together to the results of the enterprise. Once the automated decisions are executed by the priory
designed automated processes, the implementation of the BIS decision system will produce
results, but equally will produce new requirements. This fact will call again the progressive
global cycle, and the methodology must answer to the management needs in order to quantify
the new requirements, to measure the new resources available and to plan a new progress step,
which will be an incremental global process for the whole system.

d). The links between the BIS processes and services and the real-time decision chain actions
can also evolve as direct results of the BIS operation. Learning from the past must be an
included process in the design methodology. This step becomes a requirement for the project
management methodologies in the era of fast technic changes. From this reason, a more flexible
methodology is needed for each component, into or outside the time-chain.

e). The human and automated decisions must also be included in the BIS design, and
implementation process and a management model for the decision tree has to be inserted in the
methodology. Starting from the business analysis, and based on the business models, a finite
list of decisions can be built and linked with the functionality of the whole business system.
The automated decision processes can be configured by the human decision factors and can
also be started or stopped in different moments depending on specific functionality
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requirements. New requirements on the BIS activity will ask for new automated decision
processes which will be a sustained design factor for the next progress design step.

Based on the three main principles exposed in the last chapter, with these requirements for the
BIDS, the Progressive Management Methodology developed has the logical included in figure
2. The steps to apply the methodology to BIDS are: 1. Business Analysis 2. Business Modeling
3. BIDS Requirements 4. BIDS Resources 5. Technical Analysis 6. Data Analysis 7. System
Architecture 8. Real-Time Chain Analysis 9. Real-Time Data Streams 10. Real-Time Data-
Mining 11. Real-Time Processes 12. Real-Time Events 13. Real-Time Services 14. Real-Time
Reports 15. Real-Time Automated Decisions 16. Real Time Automated Execution 17.
Connections with Real-Time Chain 18. Data Design and Implementation 19. Models Design
and Implementation 20. Processes Design and Implementation 21. Systems Design and
Implementation 22. Reports Design and Implementation 23. Decision Tree design and
Implementation 24. BIDS Components Tests and Results 25. BIDS Components Deployment
26. BIDS Maintenance 27. BIDS Reevaluation 28. BIDS New Requirements 29. BIDS New
Resources 30. BIDS Progressive step.

4.3. ProgressM is more than Agile

ProgressM is a methodology to develop large scale projects. ProgressM can include an agile
methodology for any software components, but the design and implementation process is
directed, organized and controlled according to the three fundamental ProgressM principles:
any action needs resources, progress comes from small steps, and control key factors must
follow all unplanned activities. ProgressM methodology is more than agile. The methodology
tries to control the failure factors. ProgressM methodology can also be applied to small
projects, even to single software development if all three fundamental principles are met.
According to the Manifesto for Agile Software Development [33], there are twelve agile
principles. In short they are related to the priority to satisfy the customer, to accept changing
requirements, to deliver software working frequently, business people and developers must
work together, build projects around motivated individuals, initiate and sustain face-to-face
conversation, working software is the primary measure of progress, promote suitable
development maintaining a suitable peace, get attention to technical excellence, simplicity is
essential, the best requirements emerge from self-organizing teams and adjust the team
behavior to become more productive. These are the agile principles.

It was found that applying the agile principles on large scale projects many failure factors can
be inserted by an unrealistic approach or by inappropriate project management. This is what
ProgressM tries to correct. It was found that these three fundamental principles of the
ProgressM methodology cover a lot of missing points and reduce the failure factor
significantly. The first principle assures that any action, new procedures, event, modules,
process, service, software or not software component integrated into a project must be
accompanied by suitable resources. The principle comes from the fact that action without
resources has a substantial probability of failing. Working often into an agile environment the
author of this paper met the situation when a new software module comes into the plan after an
iterative analysis. The component was not in the plan from the beginning, so there are no
resources allocated for it. The project manager asked for the new component to be delivered
under the idea: we work into an agile environment, it was not in the initial plan, and we need
it, so we have to do it. Is that so? Can be done without any additional resources? At this moment
the manager is increasing the failure probability of the project, especially when it is about new
software components which need additional hardware components, a lot of working hours or,
even worst, more actions from other teams who also do not have the necessary resources. The
second ProgressM principle also comes from practice. It was found that essential failure
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factors, especially in large scale projects, are coming from activities that are not suitable treated
in the project. Because of the lack of knowledge needed for a specific part of the project, that
activity gets not enough attention. For example, a new original idea or technique must be
implemented. For a new idea, the way to do it is unknown. The manager asks to be done. He
pushes the developer’s team to make that component without any plan. Is a new idea, we have
no plan, just do it. Is that so? Can be done without the proper knowledge? The developing team
tries to understand and to build a solution, but they are only developers. They are not
mathematicians, physicians, economist to split the process into significant parts. After
considerable effort, the developing team will fail. In ProgressM the project manager must
assure that all activities are divided into small components with a theoretical solution which
will be the base for the developing team. The second ProgressM principle starts from the idea
that any activity can be divided into small and multiple steps that must be completed into a
consecutive sequence in order to assure the progress. With this approach, the project will get a
significant success probability. Also, the deciding factor in the project must assure all the small
steps needed for the entire project. If the manager has not enough knowledge, he will ask for
help from different external resources. With this principle, no ambiguity will remain, and no
team participant will have to do something not fitted with his knowledge. The second principle
is also applied for the global progressive steps of a large project. It means small targets must
be planned for the whole project progress. If a large target is adopted, it must be divided into
small parts in order to fix and get the progress in multiple small steps. What means large and
small progress steps it is, of course, a relative criterion. For example, BIDS with no real-time
stream analysis cannot be transformed over the night into real-time BIDS. The progress must
be divided into several parts and implemented step by step, especially when it is about a new
or an unknown activity. First, it will be inserted the real-time stream ETL processes, the
database architecture will get new features, the server architecture will be modified because of
new computational needs, the data warehouse will be reconfigured, new real-time data
transformation processes will be implemented, the processes and services of the real-time event
will get born, real-time automated decisions can be implemented and on end the real-time
reports can be built and delivered. The third principle asks for a key factor in order to quantify
the evolution of the project activities during the time. Each component will have a defined key
factor. This measure will indicate if the activity goes on the right way, if the state of the project
is improving or if additional actions must be made in order to help the development into a
specific part of the project. It was found, especially in agile software development, because of
a significant flexibility level adopted into the team, the project is not evaluated for an essential
time period just because there is no key factor measured. Anyone works outside of a realistic
plan, and after an important time elapsed they meet again, and they find there is no progress in
the last days or weeks. This is why the ProgressM methodology asks for a key factor to be
measured in any activity in order to have a measurable point of view for each activity. The idea
is simple to be implemented; the key factor can be a number or even a Boolean variable for
small processes. For more aggregated processes the key factor can be the time-delay inserted
into a time-chain, an expenditure cost which can be optimized and so on. The ProgressM
methodology organizes the project management in order to optimize the activity and resources,
divide the whole process into small parts and measure the efficiency of each activity in order
to progress. The methodology can include any agile, iterative, incremental or fixed plan models
for each project components. The ProgressM methodology can be applied to small or large
scale projects, in small or large teams and will cover the main failure mistakes in order to
increase the success factor.
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5. Conclusions

The new economic demands require the use of real-time informatics systems. Large volumes
of data in real-time streams and managed in order to find patterns and to build events and
decisions based on the current data values. The low latency decisions are automatically
assembled and executed in order to obtain a small delay. The automated decision processing is
a significant part of the decision tree in the modern BIDS. The complexity of the real-time
BIDS decision systems asks for an appropriate methodology in order to manage the BIDS
project to design, implement, maintain and improve the system. Specially designed for real-
time projects, the ProgressM methodology offers multiple advantages. It combines the
flexibility of the agile methods with the iterative steps needed in order to achieve a demanded
performance level. The connections between the human factor and the automated decision level
are essential parts of the BIDS functionality. The Progressive Management Methodology
permits progress steps to be made in order to improve the entire BIDS. To improve the
functionality and the results obtained, after the first phase of implementation, new requirements
are born from the missing points of the current version. Once new resources are available, a
new progressive step can be initiated. The ProgressM model integrates the concept of the
necessary and sufficient resource, the small, multiple, complete and consecutive steps concept
together with the key factor control steps concept. All of these will contribute to a stable,
organized and flexible project management methodology for any real-time BIDS. The
ProgressM methodology has no limitation; it permits large scale projects to be implemented
with controllable costs and resources.
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