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Abstract. This paper presents an approach based on 3-layered model that may
be useful for analysis and measurement of workflow processes. The workflow
system can evaluate a state of the products or services in each point of process-
ing and is divided into three layers (sources, workflow management system and
workflow processes), whereas each layer covers the processing of its specific
tasks.
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1 Introduction

There exist two ways of how to manage a the processes in collaborative workflow
systems. The first of them is a function management method where main idea of this
method is a dividing work among particular function units. These function units are
generated on their functions and knowledge. These units perform only their part of the
task and they don’t take the total result.

The second way of management is a Workflow management. The main differences
between both methods can be found in different views to company. The workflow
management is focused on result of work produced by employed instrustrial embed-
ded systems. Whole Workflow system is managed by customer requirements, gener-
ally by interactions and interfaces. The Workflow system can evaluate a state of the
products or services in each point of processing. If the products or services show
some abnormal values during the processing, the process method can be adjusted ac-
cording to the measured values, even the processing can be halted [5].

2 Layered Model

Workflow system appears to be a complex problem for beginner. Therefore we can
use the idea from computer network and that is a layered model like a TCP/IP or
ISO/OSI. We can divide the complex Workflow system into particular logical layers,
whose content is such difficult. The objects from the upper layer can use objects or
services from the lower layer.

In our layered model we provide the use of three layered model. The lowest layer
is called “Resources”. This layer includes hardware, operation system and his
services, users, data and applications. Second layer is called ,,Management system,
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which take care of synchronization among particular workflow processes and their
initiation in proper sequence. In the last layer, there are particular workflow
processes. Therefore, this layer is called “Processes”.
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Layer 1 - Resources

Fig. 1. Layered model

For implementing a high-quality Workflow system, it is necessary to determine
chance to monitor running processes. Quantified processes make possible to consider
different possibilities and make perfect processes. Quantified processes provide
possibilities to compare processes among rival products.

In this case performance metrics for measurements of workflow processes are time,
cost and quality.

3 Performance Metrics

3.1 Time

Time is a common and universal measure of performance. For workflow systems, it
can be defined as the total time needed by an instance to transform a set of inputs into
outputs. The first measure of time is task response time (7). Task response time corre-
sponds to the time, which the instance takes to be processed by a task. The task re-
sponse time can be divided into two major components: delay time and process time.
Delay time (D7) refers to the non-value-added time needed in order for an instance to
be processed by a task:

T(t)=DT(t)- PT(t) (D

The delay time can be further divided into the queuing delay and setup delay. Queu-
ing delay is the time, which instances spend with waiting in the task list before the
instance is chosen for processing. Setup delay is the time the instance spends with
waiting for the task to be set up. Setup activities may correspond to the warming
process carried out by a machine before executing any operation, or the execution of
self-checking procedures [6].

DT(1)= OD(t)- STD() ()
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3.2 Cost

Task cost represents the cost associated with the execution of workflow tasks. Cost is
an important factor, since organizations need to operate according to their financial
plan. Task cost (C) is the cost incurred when a task t is executed; it can be divided
into two major components: fixed cost and realization cost.

C(t) = EC(t)- RC(t) 3)

The Cost of task contains a fixed cost (EC) and realization cost (RC). The realization
cost includes direct labor cost, machine cost, direct material cost and setup cost.

3.3 Quality

It is possible to interpret the Quality of the product like a set of abnormalities at prede-
fined parameters of the product or service. The Quality consists of two basis items:
reliability and fidelity. Task Reliability (R) corresponds to the likelihood that the com-
ponents will perform for its users on demand; it is a function of the failure rate. The
failure rate is given as the ratio of successful executions/scheduled executions.

R(t) —1— [ SuccessfulExecutions J @

ScheduledExecutions

We see the fidelity as a function of effective design; it refers to intrinsic properties
or characteristics of a good produced or service rendered. Fidelity reflects how well a
product is being produced and how well a service is being rendered. Fidelity is often
difficult to define and measure because it is subject to judgments and perceptions.

F@) =|f(F@®).a) wi+...+
f(F@®)a,) wi,

Workflow tasks have a fidelity (F) vector dimension composed of a set of fidelity
attributes (F(t).a;), that reflect and quantify task operations. Each fidelity attribute
refers to a property or characteristic of the product being created, transformed, or ana-
lyzed. Fidelity attributes are used by the workflow system to compute how well work-
flows, instances, and tasks are meeting user specifications.

®)

+

4 Performance of the System

The particular layers of Workflow system are ordered so that lower layers provide
elementary services to upper layers. The qualities of services from lower layer are
transferred to upper layer. Therefore the lower quality of resources takes effect into
quality of workflow process. In ideal workflow system, the quality on workflow proc-
ess layer is equal to 1. When we use for example hardware of poor quality, than qual-
ity of workflow layer goes down. For determination of quality of workflow system we
use a function f with n variables g;, g,, ... g, where n is a dimension of quality. Vec-
tor of total quality layer Q = [q;, q2 ... g,] of this dimension is a vector of quality of
whole workflow system. Variables of g;, g5, ..., g, take the value from O to 1. The
function of total performance workflow system can be defined as:
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n
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fle)==— (6)
n
In our case of three layered workflow model, the function is defined as:
fQ)= 1T 04, ™

3
Relevance of participant layer is impressed with a weigh coefficients a;, a, ... a,.
These coefficients participate in determination of importance each layer. For the coef-
ficients, the following figure should be valid:
a =1 ®)

i

M-

i=1

4.1 Total Performance of the Task

The total performance of task (process, activity or service) is a result of factors like
time, cost and quality. Though, to calculate the total efficiency of the task, we need a
mechanism, which serves for calculating both time and costs. Possible way of this
solution is an implementation of conversation coefficient (CC) for each task. This
conversation coefficient determines the organization or company and it is a rate be-
tween costs and spent time during a processing task. Conversation Coefficient CC(?)
determines costs per unit of time for processing task t. The total cost (TC), which is
expended to process task t by an organization, can be defined like:

TC(t) = CC(t) - ElapsedTime(t) - C(t) ©)]

where C(t) is the cost of task 7. This cost contains fixed cost (EC) and realization cost
(RO).

Total performance of task PT is computed in general as the ratio of quality of proc-
ess per expended costs. The quality of task 7 can be divided into fidelity F(z) and reli-
ability R(z). The total performance of task PT is defined like:

v@):%(z)(’) (10)
v R(t). F(r) an

- CC(t), ElapsedTime(t)+ C(t)

With increasing failure rate of task ¢, the performance of the task t goes down even if
the quality, namely fidelity has a high level.

4.1 Total Performance of the Layer

The quality of each layer is determined from weight average of total performance of
tasks, which are provided by particular layer. The total performance of layer is de-
fined as follows:
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a, V() .- a, 'V(t”).(l—z) (12)

n

pi =

For each tasks of ¢, ..., t, there is assigned a coefficient a;, ..., a, which expresses a
weight of services in a layer. The sum of these coefficients is equal to 1. Coefficient z
determines a dependence measured layer with lower layer. Vector quality of all layers
can be defined in normalized form as:

Q:(ﬂ;&;&;) (13)

N N N

where p; is total performance of layer and s is defined as:

=37, (14)

5 Conclusions

This abstract briefly presents a workflow layered model from the view of quality of
processes and services. Moreover, the final version of the paper also includes the case
study in the area of human processes and the results of the application of the proposed
model in the real collaborative environment.

Acknowledgement. The research has been supported by the Czech Ministry of Edu-
cation in frame of the Research Intention MSM 0021630528: Security-Oriented Re-
search in Information Technology, MSM 0021630503 MIKROSYN: New Trends in
Microelectronic Systems and Nanotechnologies, and by the Grant Agency of the
Czech Republic through the grant GACR 102/08/1429: Safety and security of net-
worked embedded system applications.

References

1. Carda, A., Kunstova, R.: WORKFLOW: Nastroj manaZera pro fizeni podnikovych procest.
Grada Publishing, a.s. (2003) ISBN: 80-247-0666-0

2. Cardoso, J., Miller, J., Sheth, A., Arnold, J.: Modeling quality of service for Workflows and
Web Service Processes (2002)

3. Fiala, J., Ministr, J.: Privodce analyzou a modelovanim procest, VSB — Technickd uni-
verzita Ostrava, OFTIS-Ostrava (2003) ISBN: 20-248-0500-6

4. Muehlen, M., Rosemann, M.: Workflow-based Process Monitoring and Controlling - Tech-
nical and Organizational Issues, International Conference on System Sciences, Hawaii
(2000)

5. Racek, J.: Workflow spravnich procesu v oblasti zivotniho prostredi. FI MU Brno, dis-
ertacni prace (2002)

6. Trchalik, R.: Metrics in the Informatics and their using in Workflow Systems. Diploma the-
sis, Masaryk University, Faculty of Informatics Brno (2005)

7. Ucen, P., et al.: Metriky v informatice. Grada Publishing, Praha (2001)

8. Fisher, L. (ed.): Workflow Management Coalition. Workflow Handbook (2004) ISBN: 0-
9703509-6-1

9. Zhao, L.J., Stohr, A.E.: Temporal Workflow in a claim handling system (1999)



	A Model for Measurement and Analysis of the Workflow Processes
	Introduction
	Layered Model
	Performance Metrics
	Time
	Cost
	Quality

	Performance of the System
	Total Performance of the Task
	Total Performance of the Layer

	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




