Management through Vision

—a case study towards requirements of BizViz—

Bastiaan Sobrihage
Vrije Universiteit,

Anton Eliéns
Vrije Universiteit,

Dep. of Mathematics and Computer Science Dep. of Mathematics and Computer Science

De Boelelaan 1081,

1081 HV Amsterdam, The Netherlands

bastiaan@cs.vu.nl

ASZ Research & Development
P.O. Box 8300,

1005 CA Amsterdam, The Netherlands

Abstract

BizViz (Business Visualization) isarapidly growing phe-
nomenon in the realm of visualization and information vi-
sualization. The main goal of BizZ\Viz is to support man-
agers in their daily work of understanding forces within
business processes and making decisions to control these
forces. The case study presented in this paper illustrates the
added value of visualization at a social security institution
(Gak) in the Netherlands. The prototype built, integrates
both databases and simulation as information sources. This
way managers can study the past and present as well as ex-
periment with possible future situations.

The intended contribution of this paper istwofold. First,
it presents how visualization can (succesfully) be applied
in practice. It illustrates the added value of BizViz in the
social security domain. Asa second contribution, the paper
derives and discusses requirements that play an important
role in visualization application development intended for
decision-making support.

1 Introduction

Visualization isthe use of computer-supported, interac-
tive, visual representations of data to amplify cognition [1].
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in possible futures however, simulation is necessary. Simu-
lation is a means to evaluate so caldht-if situations. To
increase the effectiveness of the visualization system, we
decided to present both information sources, i.e. database
and simulation, using the same visualizations. This allows
managers to deploy the same views on past, present and fu-
ture.

2 Managing Business Processes in the Social
Security Domain

In The Netherlands, if people are unable to work, there
are various benefits they can apply for. The government
does not handle the applications for benefits themselves, but
gave this job to the so called Social Security Institutions. If
someone has a job but becomes unable to work he or she can
apply for a wellfare benefit. The Gak is the largest social
security institution in the Netherlands that processes these
applications.

Problem The subject of this paper concerns the deploy-
ment of simulation and visualization to support business
managers in planning and controlling the processing of ben-
efit applications. To strengthen their position on the market,
the Gak company wants to improve the efficiency of their
production process without a losing quality. The delivered

By visualizing the collected data stored in management in- products (in this case products are benefit applications) are
formation system databases, managers can get an overviegualitatively good but the production process from the client
of the past. They can employ this to search for possible arriving at the registration desk to deliverance (approval or
trends in the production process. In addition, the currentdisapproval of the application) takes too long. The norm
situation can easily be presented when the databases are uproduction time for an application is in most of the cases
to-date. To allow for experimentation with control measures 13 weeks, but due to unknown problems this norm is often

The Proceedings of the: IEEE International Conference on Information Visualization (I1V'00)
0-7695-0743-3/00 $10.00 @ 2000 IEEE



exceeded. Obviously, the Gak company wants to find thewhere each bar represents a single week in the production
production bottlenecks and their causes. process. This means that the first bar of each histogram re-
flects applications in their first week of production, the sec-

Goals The reason to build a visualization-based manage-0nd bar represents products in their second week, etcetera.
ment information system is that we believe that this has The last bar summarizes all products that are more than
some advantages not found in other techniques. Visualiza-16 weeks in production and therefore seriously exceed the
tion provides users with a quick and effective overview of norm of 13 weeks.

the material available. In short, the goals of this project  In addition to the overall norm of 13 weeks to deal with
comprise solving the current management problems andan application, internal norms exist that indicate when an
creating a more effective and efficient information system application should be in a particular stage of the total pro-

providing decision-makers with better information. cess. The histograms belonging to the stages reveal the
number and status of applications currently in progress. To

emphasize whether products are late or on schedule, we
deploy colors for both the bars and the background of the
. . . . .. histograms. Blue represents applications that are ahead of
T.O |IIu§trate an_d validate our |_deas about ws_uahz_mg schedule. Green means on schedule, whereas purple is be-
business information, we have built a prototype visualiza- | . .
hind schedule. Red applications are even worse, because

tion system based on thelA software architecture [3]. .
. ; they are not only behind schedule but they are even late for
The system was built in two phases. First, we concentrated . :
meeting the total production norms of 13 weeks.

on the current problems of the managers to indicate the bot- o . : :
It is interesting to notice what managers can derive from

tlenecks in the business process. In this phase, we iterativel){hiS visualization and how they might apply it to solve their

designed the visualizations which are shown in this section. .

In the second phase of the project, which is described inproblems. First of all, the percentages show that stages 158
the next section, we created a sim’ulation of the businessand 159 are two possible bottlenecks with a timeliness of
process and use'd the previously designed visualizations torespectively 54% and 51% while the other percentages ex-
display the results ceed 80%. (Because the first stage contains no applications

. o . . Lo in the example of Figure 1, the timeliness is 0%.) Other in-
The visualizations can be divided into quantity visual- . .
o L o T o dications of possible problems are the red peaks at the end
izations and capacity visualizations. Quality visualizations

provide insight into the number and status of applications qf the t.WO rightmost h|stogra_ms._ Th(_ase show that a rela-
(usually called products) in the process. Capacity visual- tively high percentage of applications is far too late at those

izations, on the other hand, represent to what extend thestages of the process. . .

- : The choice for traditional histograms and bar charts in-
capacity, i.e. people, is employed. . o

stead of more complex visualization forms was made be-

cause we decided to create an easily accessible visualization
system. Ease of use and simplicity were important design
requirements because the managers are unfamiliar with vi-
sualization and explicitly requested us to keep things sim-
ple. In related work, we see a similar quest for straightfor-

3 Visualizing Past and Present

3.1 Quantity Visualizations

The visualization of the throughput of a specific product
type (in this case the application for a disability benefit) is

given in Figure 1. The visualization consists of two inte- . .
. wardnesstraditional bar chartswork well for comparisons
grated parts, the business process structure and the through- . ) .
and are well understood, including by business people [5].

put histograms. The connected circles represent the struc- . . .
ture of the process, i.e. the phases an application has to pas'/'s\S an extension, howgver,_we_havg investigated the effects
S of more complex 3D visualizations in [4].

through. A new application enters the process on the left

and moves through stages from left to right. Each applica- . ) o

tion is being processed during the depicted phases, such a3-2 Capacity Visualizations

intake and medical examination. The percentages inside the

circles reflect the amount of applications currently in that ~ Whereas quantity visualizations concern the production

particular production phase that is ahead or on schedule. Aor processing of applications, capacity visualizations are in-

higher percentage means a better timeliness of that stage itended to represent to what extent the current capacity is

the process. used (or has been used). The visualizations do not contain
The histograms offer insight into the quantity and age of quantitative information but percentages. Capacity visual-

applications currently being processed. For example, theizations are about people, the resources of this business pro-

enlarged histogram belonging to the middle phase (stagecess.

158) in the process represents all products in stage 158 at An example of a capacity visualization is shown in the

that moment. The x-axis of the histogram is a timeline left part of Figure 2. It visualizes the load on the employees
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Figure 1. Throughput of a specific product type (AWO008)

in the upcoming week. Each bar of the histogram representsve already visualize the results until that point. Addition-
a different type of employee. The red line represents theally, users can interactively manipulate the settings and pa-
100% capacity that is available for next week. If bars are rameters of the simulation which are immediately reflected
higher than this 100%-line, the pile of work is larger than inthe results of the simulation and, consequently, in the pre-
the available capacity. sented visualizations.

The colors of the bar represent the status of the work that
is waiting to be processed. Red (bottom of each bar) repre-. i o . :
sents applications that are already late, green (middle) iSTren_d \{lsuallgatlon and Interaction Although the vi-
exactly on time whereas blue (top of bar) represents prod_suallzatlons inherited from the representations of the

ucts that are ahead of schedule. In an ideal situation thed_atabases are valuable to visualize the simulation, a new

100%-line runs through the blue area, just above the greenwsgalizatior_l has been ad_ded_to _better_display the effect
part, implying that all late and on schedule applications are of mtgrven]:uons. 'Il'_rer}[q V|tsuaI|zat|ons| give ta whole year
processed during next week. In the case of Figure 2 how-OVErview ot an app 'C"?‘ lon type or emp °¥ee ype. )
ever, the labor experts, represented by the leftmost column FOF €xample, the right hand side of Figure 2 contains a
(AD), can only get rid of a small fraction of the late applica- capacity visualization of a specific employee type over the

tions. The same problem occurs at the third (CB) and right- P@St simulated year. Each bar represents the work of a par-
most (VA) column. Summarizing, the visualization clearly t_|culr_;1r v_veek comparoed to the_ available capacity (agal_n the
demonstrates bottlenecks at the AD, CB and VA employee"ne indicates a 100% capacity). The colors of the differ-

types, whereas the other types have a large overcapacity. ent parts in the bars represent the ca_pac_lty that is used to
work on late (red) products or on applications that are be-

i o hind schedule (orange), on schedule (green) and ahead of
The simulation started with an empty process in week 0.
Now that we can identify bottlenecks, a means of evalu- While the weeks advance, we can see that the nhumber of
ating the effects of interventions is needed. To achieve this,applications pile up because the capacity of the employees
simulation is needed. In our approach, we tried to shortenis far too small. In week 25, the controller of the simu-
the loop of making a model, run the simulation and analyze lation increases the number of employees working on this
the results. We achieved this by integrating simulation, in- stage in the process. Immediately, the height of the bar
teraction and visualization. While the simulation is running, has decreased, because the amount of work is not so large
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Figure 2. Left: capacity throughput visualizations show the AD, CB and VA bottleneck — right: trend
visualization illustrates the effect of an intervention.

any more compared to the available capacity represented byBenefits The lack of information about the time that ap-
the 100%-line. Additionally, we can notice a descending plications are already in a certain phase of the process ap-
trend in the next weeks, indicating that the capacity is large pears to be an important omission in the current informa-
enough to work away the backlog. tion supply. However, the missing information can be de-
While the visualization only shows a single simulation rived from the available data sources and is available in the
run, it clearly illustrates the power of integrating simulation Visualizations of the current throughput of specific product-
and visualization with user interaction. Based on experi- types. This extra piece of information was considered to be
ence gained by visualizing the static data in the database andery useful in understanding delays in the process.
their knowledge of the business process, managers can ex- The participants of the evaluation were very positive
periment with all kinds of interventions in the business pro- about the usage of visualization to present the informa-
cess. In addition to single actions, the effects and efficiencytion. Without exception, they considered themselves visu-
of combined interventions can be evaluated and comparedlly oriented and had no problems with understanding the
with complementary approaches. The set of available vi- offered visualizations. Those present at the evaluation ses-
sualizations allows the experimenting manager to view the sions agreed that the visualizations offered a better insight
effects of interventions from different perspectives. in current and past data. Additionally, they thought that it is
easier to draw conclusions based on the visualizations than
based on the currently used information system.
5 Evaluation of Concepts and Prototype

Shortcomings A problem with the concept of visualizing

To evaluate the maturity of our visualizations and the us- process data is the fact that the quality of the visualizations
ability of the developed prototype, we arranged two evalu- is highly dependent on the quality of the underlying data
ation sessions at Gak offices in Rotterdam and Nijmegen.source. Visualization adheres to the slogaarbage-in,
People who participated in the sessions are domain expertgarbage-out. This might cause a risk when managers solely
working at Gak Netherlands in the area of welfare benefits. rely on the visual representations to base decisions on.
The sessions started with a presentation about business vi- Two often requested features were an annotation facil-
sualization and an explanation of the prototype. After this, ity and further drill-down. Annotation would be useful to
the participants had about 2 hours to work with the system. evaluate the effects of taken measures at a later time. Ad-
During this time, they were given some exercises to searchditionally, it would help when somebody could read other
for bottlenecks, compare the results of different products people’s opinions about certain phenomena in the data. Es-
and investigate the capacity usage of the employees. Addipecially operational managers often requested the ability to
tionally, they were asked to fill in a questionnaire to provide drill-down further on the data. The current implementation
us with feedback about the effectiveness of the visualiza-stops at the functionary-type level, but could be extended
tions and the usefulness and usability of the tool. At the endto represent data at the individual level since the necessary
of the session, we presented the simulation extension. data is already available in the data sources. Whether this is
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wise thing to do, however, remains to be seen. information can, however, easily be derived and presented
to the user.

Simulation In general, the participants of the evaluation
reacted very positively towards the possibility to simulate 7 3D Visualization
decisions in the business process. However, the current in-

tervention option (changing the number of available em-
ployees of a certain type) seems to be too limited. Other
options such as setting priorities or skipping particular ap-
plications must be added to make the simulation extension
useful in practice.

To experiment with more esoteric visualizations, we
have also built three-dimensional representations to visual-
ize business processes. Although more information is con-
tained in a single 3D visualization, such as a combination of
3D process graph and 3D histograms (Figure 3), we did not
. ) . introduce them at Gak Netherlands at that time. The main
6 Discussion and Issues Raised reason is that the added value of presenting more informa-

tion at a single glance does not make up for the increased

The motivation to perform a series of case studies at complexity of 3D visualizations. We wanted to keep the vi-
ASZ/Gak NL was to illustrate and prove the added value sualizations as simple as possible during the managers’ first
of business visualization to support decision making. In ad- encounter with interactive visualizations. More information
dition, performing a BizViz case-study in a real-world sit- about the 3D visualization and the discussion of 2D versus
uation will lead to a better understanding of requirements 3D can be found in [4].
and features that play a role in visualization application de-

velopment. 8 Summary and Conclusion

Multiple information sources In this case study we have
used a single database and a simulation as the data provideﬁ
of the visualizations. This raises the issue that in gen
eral visualizations get their data from different information

This paper presented a case study done at Gak Nether-
ands to illustrate the usage of simulation and visualization
" to control business processes in the domain of social secu-

. . rify. Evaluation showed that visualization could indeed aid
sources. These sources can be similar, such as in the case

. . better understanding of the available information. Con-
two databases. They can, however, also exhibit a different 9

N f behavior and contain different t f information sequently, visualization leads to more informed decisions.
ype ofbehavior and conta erentlypes otintformation. rp e sefulness of the current prototype could be increased

further by allowing quick access to up-to-date data, extend-
Multiple visualizations The case study described here jng the intervention evaluation possibilities and by adding
clearly demonstrates that a single visualization is not suf- support for collaboration.
ficient to meet all information needs required by its users.  ag a conclusion, we state that interactive simulations and
For example, we included visualizations of quantity and ca- y;jsyalizations are a powerful means to control business pro-

pacity, historic and current data. cesses. Especially, an integrated solution combining the ad-
vantages of retrospection and experimentation, allows de-
Iterative approach to create effective visualization Al- cision makers to discover trends in the past, monitor the

though not covered in the discussion of the case study givercurrent situation and predict possible futures.
here, we experienced that creating straight-forward, effec-
tive visualizations cannot be done out of nothing. We dis- 9
covered a close resemblance to engineering software for a
client who does not really know what he or she wants. An ) )
approach taken to tackle that problem in software engineer- e would like to thank Ard van der Scheer and Edwin
ing is an iterative approach with a lot of end user interac- Treur for their participation in this work.

tion, e.g. inRapid Application Development [2]. In the case

studies performed at ASZ/Gak this turned out to be a goodReferences

choice for visualization development too.
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