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Business Process Management (BPM)

Key Terms

- BPM helps monitoring organizational activities
to provide quality products and services, and to
find ways to improve these activities,

- which, together with Events and Decisions,
form Business Processes,

- which are described using Process Models that
are used to:
= design and analyze of information systems
s communicate with stakeholders
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Business Process Model and Notation
(BPMN)

- Object Management Group (OMG) standard
- Business-IT alignment and collaboration between

stakeholders
- XML-based exchange file format (BPMN 2.0)
O Start Parallel Lane
Event Gateway (AND)
Task ‘;‘;
Intermediate Inclusive Pool % &
Event Gateway (OR) g l-
Control Flow 2
Q End > Exclusive Lane
Event Gateway (XOR)
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Business Process Quality and Maturity

Maturity vs. Process Modeling

. . (0) None
Total Quality
Management i7
L (TQM) ) (1) Top-level Process Landscape
rBusines.s Progess\ N
Re—el(lng};e)e nng (2) Non-standardized process diagrams
Quality in BPM N ) 25
Domain rPl Do-Check w
ilcjc (lgi)C ;5 ] (3) BPMN models at the descriptive level
Method i 7
( 3 (4) BPMN models with defined process
ISO 9001:2015 monitoring activities
S / (5) BPMN models accessible over a
repository or cloud-based solution




Business Process Model Quality

Accepted by Implementation
High-quality Process stakeholders
Models Prevent problems of Deployment
Business Process
\ Execution
[Process Model Quality Categories .
J Continuous
. Improvement
Syntactic
(conformance to the notation) § .
. \ Size
Semantic ; .
(conformance to a captured process) Gateway Mismatch
Pragmatic | f c ity Coeffici A
(understandability by users) | | Connectivity Coetlicient |
Control Flow Complexity
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Business Process Model Measures

- Total number of nodes: TNN = |N|
- Number of invalid elements (t € T — set of tasks,

e € E — set of events, g € G — set of gateways,

in — incoming flows, out — outgoing flows):

NIE =%, _(|Jt"| #1V |[to4] 1)+ X, ;(|e™] >1V |e™]| > 1) +
+ 2, glUg™ =1 A g2 > 1) vV (Ig™] > 1A |go¥]| = 1)]

- Number of start events: NSE = |E, C E|
- Number of end events: NEE = |E, C E|
- Number of mismatched gateways:

NMG = |Z, c(|lg"| =1A g >1) =%, c(|g™"] > 1A |go] = 1)
- Total number of gateways: TNG = |G|
- Total number of inclusive (OR) gateways: TNI = |G,. € G|



Business Process Model Quality Criteria

if TNN<31: r,=1
else: r, =31/ TNN

r,=1- (NIE / TNN)

(R1) Use proper number of
nodes

(G1) Use as few |
nodes in the model
as possible

[ (G7) Decompose a

model with more
than 31 nodes

7

J

' r, =min{1 / (1 + (NSE — 1)), ‘

degree

.

(R2) Avoid nodes with invalid

[ (G2) Minimize the |

routing paths per
node

1/ (1+ (NEE - 1)?)}

J

\

if TNG = o: r,=1

events or missing ones

.

(R3) Avoid multiple start/end

(G3) Use one start
and one end event

7

else: r,=1-(NMG / TNG)

\

if TNG = o: r.=1

(R4) Avoid gateways mismatch

"

(G4) Model as
structured as
possible

7

(R5) Avoid inclusive (OR)

gateways

else: r.=1-(TNI/ TNG)

(G5) Avoid OR
routing nodes




Generalized Quality Criterion for
Business Process Model

PMQ = Z“z':1..5u)i T
Weights w; are derived from ranks of modeling

guidelines:
Variables w, w, w, w, wy
Ranks 80.5 86.5 101 58.5 104
Weights 0.21 0.19 0.16 0.28 0.16
Crisp quality values are then translated into linguistic:
Quality level Thresholds Quality level Thresholds
Very high 0.8<PMQ<1 High 0.64 < PMQ < 0.8
Medium 0.37 < PMQ < 0.64 | Low 0.2 < PMQ < 0.37
Very low 0 < PMQ <o0.2 Indefinable IN|=0oV|T|=0




Data Model for BPMN Models
Storage and Querying

Quality Aspects

Quality level

BPMN model

4—hasQuality—

4—describedBy—

BusinessProcessModel

BPModelID : String
TNN : Integer

NIE : Integer

%, MNSE : Inbegor

MEE : Integer
NMG : Integer
TNG : Integer

TNI : Integer

PMQ : Decimal

Relational Database Part

RDF Fart
——hasinput—— DatalnputAssociation
Business Process hasOutput———»{ DataOutputAssociation
L hasActivity—» Task
® 80 pE ML O C A QN Fool
——hasStakeholder—m Lane
H2 in-memory
Database
——happenTime—» StartEvent
—hasMaotivation— Gateway

Zachman Framework Dimensions

What

How

Whaere

Who

When
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Software Prototype Architecture

Process Model Collection

<<gomponent== gl <<component>> gl Ir/--
MS Power Bl Dashboard BPMN 2.0 File @ BPFMN API

Front-end Application Back-end Application
<<component== <=component== <=component==
CSS Stylesheet Spring Boot Framework Camunda BPMN Library

I I #

| |
| | B

<<component>= gl @ ﬂﬂcampnqent?b gl ______ > =<component>=
HTML Pages \ Java Application H2 Database

REST API

V V

<=component== <<component==
Angular)S Framework Apache Jena Framework




Aggregated data about

SOftwa re Sage Exa m p le analyzed process models
%

Business Process Model Quality Application

Total Models: 3390 Models to be improved

3,000
Correct Models: 1132

2,000
Models to be improved: 2258
¥ Show querying form 1,000 Que ry‘i N g fo rm an d
0

Invlid size  Invlid degrees h:;l'eﬁnglse ?nm?gﬁ OR gateways retr-i eved resu lts

?bpModel | hasqua

hasQuality Very High

hasQuality High

Invalid Start End Unmatched Total OR
Nodes Quality

7bpModel  hasQuality Medium

Result: 311 model(s)

hasQuality Medium

a2eb104f2e2.bpmn_Chef_[Id-sid-0D3E4495-92B5-4080-B8F7

Total Invalid  Start End Unmatched Total OR
Nodes Nodes Events Events Gateways Gateways Gateways PMQ Quality

a2eb104f2e2.bpmn_Employee [Id-sid-96F81ED7-447A-49BB-

af7-2aa7-4030-8307-344782c59f51] 15 3 1 2 2 2 0 0.6 Medium
b1e733c9ed076eed. bpmn_[Id-sid-ee14252¢-c97a-433¢-8838-4970fbb1b3ch] 16 3 1 3 3 4 0 0.63 Medium
1862e539bcded9e65.bpmn_[Id-sid-6521cf8a-6d7d-486b-a351-79def6327ad3] 14 3 1 2 2 2 0 0.6 Medium
ab4e34a90047b19fc9077a.bpmn_[ld-sid-64714A88-CE34-4F2A-9CT72- 16 2 1 3 B B 0 0.57 Medium
/d-60955fc2-a81e-4c1a-873b-9e73e767d3ec] 17 2 1 4 2 2 0 0.55 Medium
af4ffo94184b3aec75396c3b66c.bpmn_[Id-sid-FF44264B-3E90-4D73-B68A- 13 3 1 2 2 2 0 0.6 Medium




Obtained Results

3390 BPMN models analyzed, among them:
- 2606 models are of very high quality (PMQ = 0.8)
+ 470 models are of high quality (PMQ > 0.64)
- 314 models are of medium quality (PMQ = 0.37)

Models by quality levels Total models Models by rules violations
High 470 784 1356
s ] 84

_ R1 1
Very High “Ideal” models ‘

2606 1250 0 500 1,000 1500 2,000



Detected Process Modeling Rules
Violations

R4 (exclusive and parallel splits,
message flows to/from other pools but no cc:rrespﬂnding joins)

# Is Pa’grment
Cleared?

Payment Sets Buzzer and
Process Passes to guest

Enters Crder in
POS

Receive Order
Details

Order Received

R3 (2 start events)

Meal Order
Received

Employee

Meal Ready

Sembou‘-;z Gleuresl's

R2 (tasks with 2 incoming control
flows and missing outgoing flows)

message flows to/from other pools
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Conclusion and Future Work

- The set of business process measures and quality criteria are
introduced

- Generalized quality criterion based on the WSM model is proposed,
as well as the procedure of translation its values into linguistic ones
using Harrington scale is described

« The data model based on Zachman Framework dimensions used to
store and simplify querying data about business process models is
demonstrated

- Results of quality evaluation of BPMN process models are outlined
and discussed, most common process modeling errors are shown
- Future work includes research in the field of BPMN ontology design,

versions traceability, and advanced querying, as well as new results
analysis and demonstration
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