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Introduction

What is Performance of an Organization?

@ There is no universal approach.

@ The ultimate measure of performance is to what
degree the desired effects are achieved.

@ Performance improvement is a holistic and
long-term approach.
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Introduction

Possible Improvements Methods

@ Employing qualified personnel

@ Improving capabilities of personnel with education
and training

@ Optimizing the Work process and the structure of
the organization

@ Assigning tasks to employees best qualified for
performing them
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Introduction

Simplifying Factors

@ Resources are generally qualified (in some degree)
for all activities in the process

@ Non-time-critical tasks
@ Budget is not a constraint
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Problem Definition

tasks T = {t1,...,tp}

agents A ={a1,...,am}

a gain model v: {T x A}"R

a Business Process Model BPM

constraint: each agent performs only one task

Find: the optimal assignment of tasks to agents
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Performance of a P

Performance of a Process

v {T x A}"R defines the Matrix V = [v;i]mxn
Number of times each Task is performed (x;)
The impact of each Task on the Process (g;)
The Assignment Matrix Z = [zjj]mx if Task j is
assigned to Agent / then z; =1 and 0 otherwise.
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Operational Planning

P,

30

Operational Planning Concept Development expressed in
BPMN, extended by the probability of branches.
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Different Types of Processes

@ Deterministic Processes

@ Markovian Processes

@ Non-Markovian Processes

@ Assignment Depended Processes
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An Example

Types of Processes: Optimization

Methods

@ Deterministic Processes: Hungarian Algorithm

@ Markovian Processes: Analytical Solution &
Hungarian Algorithm

@ Non-Markovian Processes: Simulation & Hungarian
Algorithm

@ Assignment Depended Processes: Repeated
Simulation & Hungarian Algorithm
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Assignment Depended Processes

@ Critical Tasks / Non-Critical Tasks

@ Finding optimal solution for non-critical Tasks using
simulation and Hungarian algorithm

@ Finding a near-optimal solution for critical Tasks
using simulation and Hill-Climbing
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An Example

BPMN Model in Arena

S e e )

1 Task 1 Task 2 Gateway Task 3 Task 4
e e () @
1 Task 5 Task 6 Gateway, Task 7 Task 8

Test Model with 16 tasks for Non-Markovian processes.
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An Example

ptimizer Application

jungarian Algorithm =100 x|
# of replications: Prlariybiss
[ [100
Pemutations:
Task 0 | Task 02 | Task 0% | Task 04 | Task 05 | Task 06 | Task 07 | Task 0B
8 1
8 2
8 3
8 4
8 5
8 6
8 7
8 8
.
Mapping
Task 01 | Task 02 | Tack 03 | Tack 04 | Task 05 | Task 06 | Task 07 | Task 08
b Agenti (155342 |087257 051250 |036875 |132838 10401 [085000 | 060000
Agent2 |042970 |0B5383 (055625 059375 023614 034563 |040000 |037500
Agent3 [047640 |095281 (047500 055625 |043787 059150 |035000 |057500
Agentd |146658 [19.8303 108125 120000 127519 145187 105000 |[127500
Agent5 |182154 |035437 102600 |DBOEZS 114387 071441 136000 |037500
AgentB |145724 |160670 (035625 048125 1652 165174 (030000 |11.5000
Agent7 (151328 [056042 |10.5000 |0BA7E0 096792 ORI 100000 | 045000
AgentB |16.2538 (203244 |07.87S0 035000 | 15.9783 |17.2074  |11.0000  |14.0000
Log
The best solufion s [Agent 1 Agert 8, Agent 2. Agent 3, Agent b, Agent 7. Agent 5. Agant 4] with gain. 96.0995
Funing pemutn 1.8 leckad), 1.1, 1 7 flocked), 1,1]
The best sculcn i Agere 7 Agere 5 e 2 Agent 3. Agent 1, Agent . et 5. Agent ] vl s 1022392
Funiing permutation [1, € (lacked), 1, o & focked), 1,1)
The best salutionis [4gent 1, Agent & Agent 2, Agen 3, Agent 5, AgentS, Agen 7, Agent 1] it ssin: S27633
Funiing permutation [1, @ lacked), 11,1, 5 locked]. 1, 1]
The best solution s [Agent 1, Agert &, Agent 7, Agent 2, Agent 5, Agent 4, Agent 5. Agert 3] with gain: 101,951
Funring permutation [1, @ lacked), 1,11, 4 flocked], 1, 1]
Run
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An Example

BPMN Model in Arena

i i . .
Task 1 Task 2 Gateway Task 3 Task 4

-
(s w o {
Task i Task i+1 Gateway Task i+2 Task i+3

- —
e r £ e
'—k Task 93 Task 94 Gateway Task 95 Task 96
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Results for Algorithm 2

Size | Min Gain | Max Gain | Nr. of Combinations
8 46.80 103.71 4.03 x 10%
16 |93.70 213.53 2.09 x 1013
24 | 124.34 323.13 6.20 x 1023
32 |162.25 435.38 2.63 x 10%°
40 | 203.30 554.92 8.16 x 10%”
48 | 249.52 655.53 1.24 x 10°!
56 | 298.37 775.47 7.11x 107
64 | 327.25 882.18 1.27 x 10%°
72 | 393.78 1016.79 | 6.12x 10193
80 | 451.29 1137.24 | 7.16 x 1018
88 | 506.57 1256.00 | 1.85x 1013%
96 | 556.60 1385.57 | 9.92 x 10149
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An Example

Results of Algorithm 4

Initial Randorn Assignments [16,12, 7,13] -[13, 4, 5, 3]
to Critical Tasks [13, 4, 3, 3] <[5, 7,15,11]
[11,12, 2, 9]
Optimal Solution: [4, 6 1, 3]

250

240

230
=]
2
5 220
]
S
P 210
©
B
8,200
=
S}
4 19
[=}
2
= 180
=

171

160

150 L I I I I I I I I I I

0 13 26 39 52 65 78 91 104 117 130 143 156
Number of Simulations
@Fol
Results of Algorithm 4 for 16 tasks
Farzad Kamrani (KTH) imizing a Business Process Model May 17, 2010 16 / 19




An Example

Results of Algorithm 4

-[10,21, 3,14,35,26,47,28, 19,10, 11,32]
[45,42,35,37,12,32,38,45, 1,39,19,16]
(35, 3, 14,38,7,21, 2,19,40,44,43,24]
[40, 8,18,29,43, 5,36,22,30,41,33,15]

Initial Random Assignments -
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Conclusion and Future Work

@ Given a model for performance of an agent we
suggested a method for estimating the performance
of a Business Process by aggregating performances
of Tasks and considering uncertainty of the flow of
the Business Process

@ The most general case is non-Markovian,
assighment dependent process

@ a method based on partitioning the process into
critical and non-critical Tasks yields a near-optimal
solution in reasonable time

@ Future Work: Modeling and including team wg
in estimating the performance of Agents :

ing
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Summary

Thank Youl
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