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Motivation
Problem statement from a practical viewpoint

Domain: Freight Transport and Logistics

Problems occur:

Almagineatransferhub, e.g delay in a previous
e.g., amairport o process instance

Incoming Transports

—_—— e e o — — — —  — — — ——

Challenge: Incoming Transport Leg 1
Deliver in time &
within reasonable
amount of costs

MakeadeCiSion tO _______-_--_-_--_-—-—-—Z—Z-zZ
mitigate

N

RCS: Freightreceivedfrom the shippe
DEP: Freightdepartedfrom airport

Qutgoing Transport Leg

RCF: Freightreceivedat arrivalairport &> &> )
DLV: Deliverfreight from arrivalairport
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Motivation
Predictive Procedslonitoring & Proactive Adaptation

predict _ _
= Violation

) b‘roactive e.g., delay in
adaptat freight delivery
N P %: Non time

Violation

{reaHime
@decision e.g., schedule

" olanned / faster means of
monitor : : transport
acceptable situationg

v

| time
t t+D
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Motivation
Factors impacting the success of the adaptation decision

AError of the individualprediction
A Predictionmaybe wrong

A Predictionreliability to supportdecisionmetzgerandrscker 2017]

A Cost savings throughadaptation

A E.g.costsimposedby contractualpenalties
suchasstipulatedin SLAs

A Factoring ircostmodelasadditional decisionsupport

Contribution
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Motivation
Riskbased Proactive Proce8slaptation Decision

predict Contribution
= Violation+ Risk R

R< t hr & sdhaddptdtion
R> thresholdA adaptation

broactive
adaptatio

= Non
( Violation
: reaktime
C'Ddecision
monitor planned /

acceptable situation

| time
t t+D
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Motivation
Solution Idea

predict
= Violation + Risk R

R < threshold 2 no adaptation
R > threshold = adaptation

~*proactive
*
" adaptation

= Non-
Violation
s real-time

é decision
monitor planned /
acceptable situations

I time'
t t+ A

ARisk= probability of occurrence severity
as in ISO 31000:2009 [Purdy 2010]

4

ARisk = Reliability estimatePenalty
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Risk-based Prediction Technique
RiskbasedApproach:Consideringvoidedcosts

ﬂ\lumeric Ensembm

Prediction Reliability estimate

— = ¥

Prediction Model 1 AN |Q’3 U Ol FlQD \' Ol
Process — 40w Eh & Cg
. ) Prediction Model 2
Monitoring
Data
Prediction Modeh
Penalty ;
P v a
Basecbn the Y - (@ 0)
magnitudeof 8 h
the problem
ot o | S N |y |
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Evaluation
Shapedor costmodel
Constant Linear with cap
CA CA
Cin 7] ;
Ceonst ! E
0 ) a 0 I1 a

Step-wise (S steps)
Cs Contribution

Cstep N

(D~

2/s-c

step |
1/8-Cgtep

H N I —
m) v

0 1/s 21s (s-1)/s
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Evaluation
Independent Variables

APenalty cost functions serving two purposes:

1. Computepredicted penaltyy Severity of the risk
2. Computeactual penaltyaccording to cost model

A Adaptation effectiveness

A If adaptation helps to achieve objective, it is considered as effective
A Added as probability indicating the effectiveness of adaptation

ARisk threshold

A Decides if an adaptation is triggered
A Used to reflect different attitudes towards process risks

Except of risk threshold all variable are given in a concrete
problem situation.
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Evaluation
Process Model and Data Set

Domain: Freight Transport and Logistics

O

Incoming Transports

A Airfreight process
A 5 months of operational data
A 3 942process instances
A 56 082 service invocations

Qutgoing Transport Leg

(G (e ke (o} O

Point of
Prediction
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Evaluation
Effect on Costs (compared witéliability-based

Constantpenalty Stepwisepenalty Linearpenalty

>

201
10

D.
-101 ,‘

-20

Costsavings

0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1
>
RiskthresholdR
L TN Y N T ST
constant -19.0 -20.0 -17.0 -3.0 ’
step-wise -14.0 12.0 20.0 20.0 8.6
linear 0.6 21.0 27.0 26.0 11.0

Averagedverprobability of effectiveprocessadaptation®0 I 39 n dmZ n PH .
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Conclusions

Observation

A Cost savings for ridkased approach on SLA cost model
A But also on adaptation cost modske our paper

ASavings as high as31.0%

A Average savings 0114.8%
A Average savings 023.4% for non-constant cost models

Future work
AConsideringiggregateSLAS

AReplicationwith datafrom
port terminal operations
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Thanks

L L) R J

J

TRANSFORMING

Research leading to these results has received
fundingf r o m...

..the E U H®@izon2020 research and
innovationprogrammeunder Objective
ICT-15 ‘Big Data PPP: Large Scale Pilot

Actions “‘ BIG DATA VALUE

TRANSPORT ]
http://www.transformingtransport.eu
Lo ...t 'EERE cbnanced operational - Ivesation 1 unsers Tkt
4 'l, / programnN RW.Ziel2 for regionale Entwicklung
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