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processcheckR

Create Activitylog
Create Eventlog
To Activitylog

To Eventlog

Log to Table

N Activities

N Activity Instances
N Cases

N Events

N Resources

N Traces

Activities
Cases
Resources
Summary
Traces

Arrange Log
Count Log
Filter Log
Group Log
Mutate Log
Select Log
Ungroup Log

Add Start Activity
Add End Activity
Combine Logs
First N

Last N

Sample Log

Slice Activities
Slice Cases

Slice Events

eventdataR

Event Data Respository

Plot
Augment

Resource Frequency
Resource Involvement
Resource Specalization

Idle Time
Processing Time
Throughput Time

Activity Frequency

Activity Presence

End Activity

Number of Repetitions
Number of Selfloops
Number of Traces

Redo Repetitions Referal Mtrx
Redo Selfloops Referral Mirx
Size of Repetitions

Size of Selfoops

Start Activities

Trace Coverage

Trace Length

Filter Resource
Filter Resource Frequency

Filter Flow Time

Filter Idle Time

Filter Processing Time
Filter Throughput Time

Filter Time Period

Fitler Activity

Filter Activity Frequency
Filter Activity Presence
Filter Endpoint Condition
Filter Endpoints

Filter Infrequent flow
Filter Precedence

Filter Precendence cond.

Filter Precedence Res.
Filter Trace

Fitler Trace Frequency
Fitler Trace Length
Filter Trim

Filter Activity Instance
Filter Case

Filter Case Condition
Filter Lifecycle

Filter Lifecycle presence
Filter Trim Lifecycles

Check Absent

Check And

Check Contains

Check Contains Beteen
Check Contains Exactly
Check Ends

Check Precedence
Check Responded Existence
Check Response
Check Starts

Check Succession
Check XoR

Add Secondary Configuration
Configure Frequency Map
Configue Performance Map
Dotted Chart

Dotted Chart Plotly

Export Map

Node + Edges Configuration
Process Map

Process Matrix

Resource Map

Resource Mafrix

Trace Explorer

Trace Explorer Plotly

Performance Spectrum Aggr.
Peformance Spectrum Deft.
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10,

Creating and
exporting logs

Create Activitylog

o]
e O

Create Eventlog
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To Eventlog

@

To Activitylog
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Log to Table
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Create Activitylog To Eventlog

g b
e
Create Eventlog To Activitylog
-

KNIME Table R Log




UL 32U
> df %%

activitylog({case_id = case_id, activity_id = activity, resource_id = resource_id, timestamps = c('start’', 'complete’))

# Log of 1880 events consisting of:

35 traces

& & 35 cases

CSV Reader Column Renamer Create Activitylog | s snstences of 16 sctivicies

Events occurred from 2811-11-28 ©82:27:59 until 2812-12-33 @1:83:12

# Variables were mapped as follows:
Case identifier: case_id
Activity identifier: activity
Resource identifier: resource_id
Timestamps: start, complete

O 0 . 0 O . : Ac:;:fis:aﬁ\r:ti start complete resource_id .order

L ) ¢int» <fct> cdttm:> <dttm> <1lgls <imtr
1 21 Start 2912-11-12 @8:48:38 2812-11-12 00:48:38 NA 1

2 21 washing ~ 2812-11-12 @@:48:38 2812-11-12 98:58:12 NA 2

jl[jtf comment 3 21 watchingtv 2812-11-12 28:53:28 2812-11-12 81:52:12 N& 3
4 21 toilet 2912-11-12 ©1:53:19 2812-11-12 @1:53:22 NA 4

5 21 washing ~ 2812-11-12 @1:53:27 2812-11-12 91:53:35 NA 5

6 21 toilet 2812-11-12 ©1:53:39 2812-11-12 @1:53:57 NA 6

7 21 sleeping  2012-11-12 @1:55:89 2812-11-12 ©9:31:19 NA 7

8 21 toilet 2012-11-12 @9:37:28 2912-11-12 99:41:17 NA 8

9 21 prepareBr~ 2812-11-12 ©9:42:02 2812-11-12 99:58:02 NA ]

1e 21 eatingBre~ 2012-11-12 ©9:52:33 2812-11-12 @9:55:29 NA 1

# 1 930 more rows
# 1 Use “print{m = ...} to see more rows



Event vs activity log

Activity

Activity Case Resource Lifecycle Timestamp
Instance Eve n-l- Log
" woncing | "ot | employee | noncingis | regivatontype | tme
each row is an event, i.e. a single moment in time, thus an event log Activity Case Resource  Timestamps

™ horcing | ot | amplayse ] compete

Activity Log ( o Checkost 1 @7

each row is an activity, i.e. a single moment in fime, thus an activity log



Event Activity instance
Event Activity instance

activitylog

Activity instance Event

Event Activity instance

Event Activity instance Event

rverr. I |

Activity instance Event Event

e To activity log
ACVIyINSIONCe Activity instance Event

Activity instance Event
Activity instance

Activity instance Event

Activity instance Event

Event Activity instance



How to chose?¢

Convert to Activity Log

What does a row in your
data represent? Activity

Scenario | Activity log <
Optional: Do events of the

same activity instance

have the same attribute

values (e.g. resource)?

Scenario 2



BIUPIAR

Q1: What does a

CURLRLCINECEICE  How to recognize?
represent?

- It has more than a single

If each row is an timestamp

activity instance
go to Scenario 1 or

- It has one timestamp but no
If not, go to Q2 lifecycle notion (start /
complete)

- AcCTivity Instfances




Scenario 1 Each row is an activity instance.

1. Make sure these timestamp columns
have appropriate names. If not, fix with
Column Renamer

Column Renamer




Scenario 1

2. Create activity log by setting
the configuration to the
correct variables:

Case identifier
Activity identifier
Resource identifier
Timestamp columns

Options  Flow Variables Memory Policy  Job Manager Selection

Create Activitylog

-

Column containing case_id

case_id v

Column containing activity_id

patient |

Column containing resource_id (Choose 'Absent’ if data contains no resource information)

Absent

Lifecydle columns present in the data (column names need to match lifecyde name)

[ schedule [ assign [ reassign [ start [ suspend [ resume

(] abort_activity [ | abort_case [ complete

[Jmanualskip ] autoskip

Timestamp format

ymd_hm -~

QOrder style

auto e

Column name order_column {only relevant if order style = sorted)

Absent




: 1. Check whether the lifecycle variable
Scenario 2 has appropriate values

Each row is an event
and events within the
same activity instance
have the same values.

schedule

manualskip
autoskip ) .
withdraw abort_case Rule Engine

successfu unsuccessfu “\\5
terminatifor: terrninatic:'n !

L]
If not, adjust with (f.e.) Rule Engine

2. Make sure an activity instance id is
available that relates event to an
activity instance.

If not, try to engineer one.




Scenario 2

3. Create event log by setting the
configuration to the correct variables:

Case identifier

Activity identifier

Activity instance identifier
Lifecycle states
Timestamp column
Timestamp format

Resource identifier

Dizlog - 3:352 - Create Eventlog = O
File

Options  Flow Variables Memory Policy  Job Manager Selection

Column containing case_ids

St

Column containing activity_id

tirme v

Column containing activity_instance_id

Column containing lifecyde states (values need to correspond to standard lifecyde states)

St

Column containing timestamps

St

Timestamp format

ymd_hm

Column containing resource_id

Absent R

Order style

auto o

Column name order_column {only relevant if order style = sorted)

Absent e

Validate

OK Apply Cancel @

Create Eventlog

I-EII



Dialog - 5:352 - Create Eventlog = O x
A

Options  Flow Variables Memory Policy  Job Manager Selection

Column containing case_ids

e

IMPORTANT

Column containing activity_instance_id

Some nodes allow you to chose

dat as et_sp eCiﬂC itemS SUCh as | column containing lifecyde states (values need to correspond to standard lifecyde states)
attribute values or columns from a -
dropdown menu or USin g an Column containing timestamps s © Manual Selection () Wildcard/Regex s-eli:::dne () Type Selection
exclude/include window. —— = T e =
The proper options will not always T o > | | [Blactit
be shown immediately. You may ey | Bl »
find incorrect labels or an empty || [ p
list of options.
Order style <«
In that case, pre-load the an OFreca s
configuration pane by already P——

executing the node once before == .
adjusting the configuration

Validate




Scenario 2

elaifenalell Do events from the same activity instance
have the same attribute values (resources

etc)?

To Activitylog

Convert eventlog to activity log . A
(optional for performance gains) °




Scenario 2

Optional

Do events from the same activity instance
have the same attribute values (resources

etc)?

To Activitylog

Convert eventlog to activity log JEAL
(optional for performance gains) ®



To Event log Log to Table

To Eventlog Log to Table
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Counters

N Activity Instances N Events

Check log dimensions o |8 e [
®

® 0

N Cases N Traces N Activities N Resources




BIUPIAR

Counters

Create Activitylog N Cases

Check log dimensions

] # RowID :—‘::ﬁ; -
o .
00@ [ele] ]

N Traces

n_traces
m ’ D : RowiD Number (Integer)
|:| 1 1 35
[ele] ]
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Summaries

Descriptive analysis

Cases Traces Activities Resources
= E E .
® ® ® ®
Summary




BIUPIAR

Verbs

Log wrangling

Filter Log

l;l' ]

" lele

Count Log

I)ﬂ"_ >

Select Log

Iﬂa o

Clele

Group Log

I;IJ-_ m

Arrange Log

Iﬁl' o

800

Mutate Log

Iﬂa o

®

Ungroup Log

I;E O

®



Filter Select

Filter Log Select Log




Mutate Arrange

Mutate Log Arrange Log




Count

Create Activitylog Count Log

A

Ooe

O Manual Selection () Wildcard/Regex Selection () Type Selection

- Exdude - Indude
Y riter | [ riter
ﬂ case_id > 1 S| activity
Count Log Dl L2 |
ﬂ resource_id
4.'“ e (<]
«
Q) Enforce exdusion (") Enforee indusion
activity L n
String Mumber (Integer)
Start 35
washing 174
watchingtv 172
toilet 135
sleeping 42
prepareBreakfast 36
eatingBreakfast 34
shower 26

grooming a3



Group Use cases

Detailed metrics

oo | ] oros_by |> [metric_

Group Log

Calculated variables

oo || orovorty | [mutate.




Group - An Example

Event Data Repository Group Log

N Cases

I

|
\

()
@)
@
()
()
(0]

g

o

O

vehicleclass
String

A

C
M
@

L

n_cases
Number (integer)

9973
21

6
10000



Ungroup

Ungroup Log
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Manipulation

Ty p | Cca | p Fe p Focess | N g Add Start Activity FirstN Slice Events Slice Activities Sample Log
- = = .

tasks Er = = =m m=n m=m mren

o o o [ Iele) o

Add End Activity LastN Slice Cases Combine Logs
|
| [ ee | H_ . H = u L
A A A |V

e [ Jele ® ®




Add Start Activity Add End Activity

Add Start Activity

Add End Activity




First N Last N

First N




Slice cases Sample Log

Sample Log

5

Slice Cases

c




Slice events Slice activities

Slice Events Slice Activities

L)

1)




Combine Logs

Combine Logs




Example

First N Ungroup Log Add End Activity

Combine Logs

Event Data Repository  Group Log

queued (queued] Process Map

Ungroup Log

. e queusd o008




Example /D 1

(Nulify Result Appeal to Offender 1107
48
1
- -
23 1 Receive Result Appeal from Prefedure\ 1 = Cx;r.g Eallzgian 3384 End
3
3288 s 15 .
25 784 3
.‘ 154 Send Appeal to Prefecture
182
N | :
B ¥ Miu{(" »:Lc.inl 75 _ﬂnserl DamAp%%al to Preled\.rej

\ 5319

y
Send Fine
- 6563

10000 Create Fine

10000 \ RESET
=]

6557
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BUIPIAIR
Load one of the predefined

eventdataR logs that is available in bupaR
for testing workflows

Load preconfigured
example logs

 Patients
 Patients activitylog
« Hospital

« Hospital_billing

» Traffic Fines

* Sepsis




edeaR

Metrics / Plot/ Augment / Filters




BIUPIARR

Metrics

Analyse the log

Activity Frequency Start Activities End Activities

[ 18ls) e

®
o
C

g

Activity Presence Number of Traces Trace Coverage Trace Length

L
()
.
@
.
.
L
CJ
.

Jd
)
5,
N

Resource Involvement  Processing Time  Mumber of Repetitions MNumber of Selfloops

[ 1ois) ® [ 1sle)

o0

Resource Specialization Idle Time Size of SelfloopsRedo Selfloops Referral Matrix
e o

Resource Frequency Throughput Time Size of Repetitioéedo Repetitions Referral Matrix

[ IsIs] L Jsis)

L

LIS



CO ntro I 'fl OW Measurement levels

Trace Case Activity | Resource Reso.u!ce
Activity

Activity presence

. . Start activities
Metrics have different

levels of measurement. End activities

Check the documentation Number of repetitions
of the node to see what Size of repetitions

each available level
computes Number of selfloops

Size of selfloops
Number of traces

Trace length

Trace coverage -




Organisational

Trace Case Activity | Resource Resqu[ce
Activity

Resource involvement




Performance
| oo | roce | o | metm |ronunce| SN

Throughput time

cleime I N [

rrocessngtme | I I I I




Metric Syntax

Trace Length

&L

Processing Time




Example

Table View Rows:1 | Columns:8 Q.
min Al median mean 3 max st_dev i
I zmnber(ﬂ‘mr) N Number(Float) ~  Number(Floar) 3mber{ﬂ'ﬂal) ™ Number(Float) =~ Mumber(Floaz) Embafnm) v Y
Event Data Repository  Throughput Time 0 1 0.034 15.443 128.241 683.264 431.918 10,135.775 1452.897 416.475
[ jelel
Table View Rows: 1050 | Columns: 2 Q
.ﬁ{]
case_id throf ut_time

[] Rowp 35 v “E(TWJ v ¥

1 A 267.989

]

Level = “|Og” O 2 B 126.927
1 3 c 134.509
0 4 o 437.745
1 s E 0.35
1 s F 40.051
7 G 163.32
] = H 111.166
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Plot

Standard metric
visualisations

Plot

Coe




Example

Histogram

Event Data Repository Trace Length

60

w0
=]

120 150 180185

o
=3
@

IH

ooe

Trace length per case

Traca length
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Augment

Enrich the log

Augment




Example

Rows: 10000 | Columns: 2 zile ;@
0 # Rowlp C¢aseid o ;dml;ﬂv
Event Data Repository End Activities o sendene _

J 2 2 A100 Send for Credit Collection
O s 3 A10000 Payment
] 4 4 A10001 Send Appeal to Prefecture
] 5 A10004 Send for Credit Collection

[ ] ] s 6 A10005 Payment
0 7z 7 A10007 Payment
] = 8 A10008 Send for Credit Collection
] g A10009 Payment
1 10 10 A1001 Send for Credit Collection




Example

Event Data Repository

jole] |

End Activities Augment

jole] |

A% Dialog - 3:376 - Augment
File

Options  Flow Variables Memory Policy Job Manager Selection

Prefix
end
Select columns from metric to augment log
© Manual Selection () Wildcard/Regex Selection () Type Selection
. Exclud - Indude
| Y Ater | | Y Ater
S| case_id |T| S| activity
»
(<]
=3
© Enforce exdlusion () Enforce inclusion
oK | Apply || Cancel | Q)




Example

A% Dialog - 3:377 - Group Log
File

Options  Flow Variables Memory Policy  Job Manager Selection

Columns
© Manual Selection () Wildcard/Regex Selection () Type Selection
r Exdude - Indude
Event Data Repository End Activities Augment Group Log Y e | Y Ater
S/ case_id [T] S end_activity
S| activity | L~
S| lifecyde R
S | resource |L|
D | timestamp I
S| amount | < |
D| artide :
] © Enforce exdusion | O Enforce indusion
i

Ok | Apply | Concel ||@




Example

Event Data Repository End Activities Augment Group Log Throughput Time

ole]



50000

Q

Example :

40000 E

(=]

o

8

o

gmoou -

E Q
T
E
=
o
=
o

. B . ° -
Event Data Reposi =" i Box Plot
| T @
-]
Q
(=}
10000 — .
0oe ——
, 1]
throughput_time
Dimension

@ ~vpealto Judge ([ Notify Result Appeal to Offender () Payment (i) Send Appeal to Prefecture (i) Send Fine (i) Send for Credit Collection



Filter Resource Filter Trim Lifecycles C

BIUPIARR -

Filter Activity Frequency  Filter Activity Filter Activity Presence  Filter Time Period Filter Lifecycle Presence

Filters &= 5 & &5 =

F i |te r t h e | O g Filter Trace Frequency Filter Trace Filter Trace Length Filter Flow Time Filter Lifecycle

[ Tsisl [ Jelsl
Filter Infrequent Flows  Filter Endpoints  Filter Endpoint Condition  Filter Idle Time Filter Case
. [ Talsl

Filter Precedence Condition Filter Precedence  Filter Processing Time Filter Case Condition

00 el

Filter Precedence Resource  Filter Trim Filter Throughput Time Filter Activity Instance

9, L_Iels

g
8



Control-Flow

Filter Activity Frequency  Filter Activity Filter Activity Presence

L Isls) Iiﬂ

D'

Filter Trace Freguency Filter Trace Filter Trace Length
o

Filter Infrequent Flows  Filter Endpoints  Filter Endpoint Condition

= =fim ufe
[ Jele] [ Jele)

U

Filter Precedence Condition Filter Precedence

Gk Gk
L o

Filter Precedence Resource Filter Trim

e afe
oa oA
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F1lter Activity Presence




Traces

B T o T T T T O R T
“ror | crec | cvr | fme | Acco | sei | Amee | AwoL | recL | Rece | myao |
“ror | cur | Fme | crec | Aco | sei | Ame | Awl | Gece | nec | mye |
i | crec | cvre | Fme | Accd | s | Avob | MpsE | rect | Rece | mya |
i | crec | Fme | cwr | Acd | s | Avpb | MpsE | ect | Rece | hyab |
“rci | Fme | cvr | choc | Acd | s | Appe | Awl | Roce | hoc | hya |
“rcr | cur | coec | Fme | Acco | sw | Amwe | AvoL | kece | nc | hva |
“rcr | chec [ Fme | cwr | Acco | s [ AE| Awl | Gece | nc | Pya |
“rcr | Fme | coec | cwr | Accd | s | A | Awl | Rece | hec | ha |

|_fic | chec | Fm2 | cv? | AccD | st | App | AppE | RoccE [ RecL | PyBD [ WRm |
|_rct | chec | cvz | Fm? | Aced | sin | AppE | AppL | RecL | RecE | ByBD | wRm |

DR c | oo | fmz | cnec | A Rec
[ ric | o | fm2 | cnec | Ao | sm | e Awe | rece | nce | | wam |
[ ric | crec | fm2 | o | Ao | s | Ape | sk | oo | noce | ey | wam |
[ ric | crec | cwr | fm2 | Ao | s | Apor | sk | oo | moce | By | wam |

| rici | cvrz | chec | Fm2 | AccD | i [ AppE | AppL | Rece | RecL | PyBD | NRin |
|_ric [ Fm? | cv> | chec | AccD | si [ AmpE | AppL | Rece | RecL | PyBD | NRin |
| ric [ Fm? | chcc | cvz | AccD | s [ AmpE | AppL | Roce | RocL | PyeD | wem |
| rici | chec [ Fm? | cvz | AccD | s [ AmpE | AppL | Roce | RocL | PyeD | wem |

Lo | no mec |

| ric | Fm2 | cnec | cv2 | Acod | s [DARpE | AppL | RocL | Rece | PyBD | wain |



-—- -— Activity presence

If more than one activity listed, use method
"all" each of the activities must occur
"one_ of" at least one must occur

"none" none must occur

59
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F1lter Endpoints




“cwr | choc | Acep | s | Ape | Aol | Roce | Roct
o | cur | crec | Fma| Acco | s | Aese | Aopl | ece | rect
“cwr | heco | s [AppE | Aopl | ece | kot
“Chec | cr | Acep | s | Ame | Aol | Roce | hect

. FIC! | Acco | st | AppL | APpE | RecE | RocL | NRn
—
E Fcl | chec | cve | Fm? | Accd | sti | ABE | AppL | RecL | ReCE NRin

Fict | cwz | Fm2 | choc | Acp | st [ AppE | appL | Roce | RecL | NRfn

Fict | chec | Fm2 | cv? | AccD | st | AppL | AmpE | RocL | Rece | NRin
E—

Fict | chec | cv2 | Fm2 | AccD | st | AppL | AmpE | RocL | RecE | NRin

FICI m Cwr? AccD RjcC
Fc | cw2 | chec | Fm2? | AcD Ricc

cC

Fict | Fm2 | chec | cv? | Acod | st [ AppE | AppL | RocL | RecE |

PR L
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F1lter Precendence




—mmm

m@m

mmm
__rc | Fm2 | cvz [ chec | AccD | st |
_ro | cve | chec | Fm? | AccD | st |
ot | chec | Fm? | cvr | AccD | st |
__rot | Fm2 | chec [ cvrr | AccD | st |
__rpct | cnec | Fm? | cvr | AccD | RiC |

| Rece | RecL | _PyBD_| NRmn |

|_RocL | Rece | PyED | wRim |

m-m
__fic | cvz | chec | Fm2 | AceD | Ricc |
__fic | cvz | chec | Fm2 | AceD | sti | | AppL_| RecE | RecL [ PyBD | WRin |
__fic | Fm2 | cv2 | chec | AccD | st | | AppL | RecE | RecL [ PyBD | wRin |
__ric | Fm2 | chec | cv? | AccD | s | | AppL | RecE | RecL [ PyBD | wRm |
|_ric | chec | Fm2 | cv? [ AccD | s | | AppL | RecE | RecL [ PyBD | wRm |
|_ric | Fmz | chec [ cvz [ AccD | micc |

__rici | Fm2 | chec | cv? | AcD | s | AppL_| RecL | Rece | PyBD | NRin
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F1lter Trace Frequency



Trace frequency

Select cases based on frequency of variant

Two approaches

Favor most (in)frequent traces Select specific trace frequencies
‘percentage’ approach ‘interval’ approach

Most frequent =——4 | cqst frequent Most frequent =——) | cqst frequent
H_J H_J . ~ J

X y



Trace frequency

Filter approach

I Q) Interval I I{:} Percentage I

Interval lower bound

| 0%
Interval upper bound

| o<
Percentage

' 50
] 100

Reverse filter

O




BIUPIAIR

Filter Infrequent
flows



Trace frequency vs Flow frequency

Traces Flows




Infrequent traces are not necessarily a problem for a
processmap

Every flow in an infrequent trace might be frequent,
because it occurs in other traces as well. Removing that
infrequent trace, will have a minor impact on a process map

Removing infrequent flows has a direct impact on the
process map



Return ER - ii
Release E
Release D
Release C A
Release B
Release A- ‘ 1
Leucocytes 153 1775 |4 102 435 458 225 Absolute Frequency
I LacticAcid | 102 404 | 1 565 | 3 1500
E [V Liguid - 46 55 2 1000
£ IV Antibiotics - 53 2 00
ER Triage - 52
ER Sepsis Triage - 269
ER Registration - 10 21
CRP - 629 1445 | 322
Admission NC - 27 408 117
Admission IC - 41 38
Start - 18
L ] G & ¥
£ f” & ﬁ&& d @&’*‘-@@ Q@‘*@ @}‘5? @,}c‘f’ ﬁ &ﬁ?‘ &ﬁﬁ & %ﬁg &ﬁ aﬁ% <
& & & & R\ AN S SR

Consequent

F.e. min flow frequency = 5 > All cases that have one of these infrequent flows are removed
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Filter activities by

Control-Flow

frequency or name

Filter Activity Frequency  Filter Activity Filter Activity Presence

G G| s
& 'lio

Filter Trace Freguen Filter Trace Filter Trace Le . .
e ngth Filter tfraces by id or
R I | o o
Filter Infrequent Flows  Filter Endpoints | Filter Endpoint Condition . .
Filter endpoints
5y S using logical -
- o, conditions (using
data attributes)
Filter preced ence Filter Precedence Condition Filter Precedence
using logicall ' o
nQ . T
conditions (using a
data aftributes) O] b

Filter Precedence Resource Filter Trim

Filter precedence
with identical ... r
resource requirement -

.f“O I&




Performance

Filter Flow Time

l

o
z
%

’g -
w
. -

Filter Processing Time

l

Filter Throughput Time

l



Idle / Processing / Throughput Time

Interval appraoch Percentage approach
E.g. cases with throughput time E.g. 20% shortest cases according
between 5 and 10 days to throughput time

20
‘E,“ —_—
Z 15 215
o ]
£ =
o "
E =
= =
5 5
_g (0 ————— e ———————— 2.0
5 I g
E | 2
= | S
|
e | 5
MESNEEEEIiErl_ .y @ EEE_E—_-—-
|
I
|
I
|
0 0
Cases Cases 75




Flow time

Dialog - 5:288 - Filter Flow Time = O >

File ‘

Options  Flow Variables Memory Policy  Job Manager Selection |

From Activity

Registration w

Specify a '
directly-follows pair | | s |

Reqgistration o |

Lower bound

o= ' Define an allowed

i  interval of elapsed time
l 0~ |

!

Time units

| geCs v |

] Reverse |

(| O |

{

i oK Apply Cancel @ I



Organisational

Filter Resource Frequency

' (intferval or percentage

. approach)
®

Filter resources by frequency

Filter Resource

' Filter resources by name




Filter Time Period

®

Time Filter
interval method




Start

Complete

Contained

Intersecting

Trim

Time interval



Filter Trim Lifecycles

-

[ Iele

Filter Lifecycle Presence

. 2

[ Tale

Filter Lifecycle

-

L_Isle

Filter Case

. 2

o,
Filter Case Condition

.

Filter Activity Instance

Trim activity instances to within

specific lifecycles
(event log only)

Filter activity instances based on
presence/absence of lifecycles

Fitler lifecycles by name
(event log only)

Fitler cases by id

Filter cases where logical data
condition holds

Filter activity instances by id
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Configure Frequence Map Process Map Add Secondary Configurdimie + Edges Configuration

[ | [ | [ |
g B ;- &
[ | [ ||
O L ]

processmapR

S p e C i a | | Z e d p ro C e S S Configure Performance Map Export Map Trace Explorer Trace Explorer Plotly
visualisations kel e . & gt
o) ™ ® °

Resource Map Process Matrix Dotted chart Dotted chart Plotly
[ n >
fal - B -= -2
| | |
L] L ] @ A L] A

Resource Matrix

»>
gl i

|
L




Configure Frequence Map Process Map Add Secondary Configurdimie + Edges Configuration

[ | [ | [ |
g B ;- &
[ | [ ||
O L ] @

Process maps

Configure Performance Map Export Map

ke e
o




Frequency map Performance map

Event Data Repository Event Data Repository

Process Map Process Map

e

Configure Frequence Map
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Frequency type

T R -
{ Dizlog - 3:385 - Configure Freguence Map = O x I' /_
e Aabsolute
C:'I:”J'ﬂIr1s Flow Variables Memory Policy Job Manager Selection () re | O '|'iv e
Frequency value
e - Sl * absolute-case

e relative-case

)
shes _ B relative-consequent
Color edges I
oK Apply Cancel @




Absolute

2
/ 1
500 Registration 500 Triage and Assessment 237 Blood test —
—. 500 — 237 {
MRI SCAN 298
261 236
---'-. Discuss Resulis

Triage and Assessment

495

492
\ Check-out

497

happens 500 times ey )"

2 o 261
Triage and Assessment is .
followed by X-Ray in 261 times




Relative

0.4%

/ 0.42%
00% Registration mg"@ r Triage and Assessment 47.4% Blood test —
—
@ 18.38% 18.38% 8.71% 99.58%
. \ MRI SCAN

52.2% 8.67% 100% :
- Discuss Results
Triage and Assessment represents 3% 99.39%
ivitv i \ Check-out

18.38% of all activity instances XRay <
9.59% 18.08%

Triage and Assessment is followed
by X-Ray in 52.2% of tfimes




Absolute-case

Registration 500 Triage and Assessment 237 Blood test —
.—. 500 500 — 7 ~2_
MRI SCAN

. 261 236 :
Triage and Assessment B Discuss Rosuls

. 259 492
happens in 500 cases o — \i

Triage and Assessmentis  § 2o
followed by X-Ray in 261 cases




Relative-case

0.4%

/ 0.2%

47.4% [ Bloodtest —
i

Triage and Assessment

00% Registration J Rﬂ“@ -
@ 100%

100% 47 4% 47.2%
52.2% \ MRI SCAN 47.2%
2% 47.2% 2% :
Triage and Assessment ? Discuss Resuts |y
happens in 100% of cases Ry — \i
52.2% x 10

Triage and Assessment is followed §
by X-Ray 52.2% of cases



Relative-consequent

0.4%

/ 0.2%

100% Registration 100% > Triage and Assessment 100% >
18.38% 18.38% 100%

47.68%

100% 8.67% —
Discuss Results

18.19%

Tricoge and Assessment represents 52.32%
18.38% of all activity instances XRay /

9.59%

18.08%

100%
\

100% of X-Ray instances are

preceeded by Triage and Assessment

Note that for consistency relative-antecedent also exist, but is the same as relative.
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Registration 775.19 mins Tn'age and Assessment iﬁia ﬁz | Ii ' Blood test )
165.23 mins 786.33 mins 33215 mins 1524.19 mins

3173.28 mins 248 99 mins 1281.65 mins
—-'—_'-'—-p Discuss Results
1893.83 mins

ﬁ-ﬁl’iﬂ?" 166.55 mins .\-
= Check-out

290.76 mins 123.77 mins




Aggregation function

Dialog - 3:386 - Configure Perfformance Map  — O et /_

File | I\/\eClﬂ

i Options; Flow Variablezs Memory Policy  Job Manager Selection | M e d i O n

Function

< Max
Time units M i N

mins i

Flow Time

idle_time e

Color scale nodes

Reds e

Color Edges

red4 e

oK Apply Cancel @




ldle time vs inter start time

Dialog - 3:386 - Configure Performance Map —

|

w

Function
MEan

Time units
miris w

Reds v
Color Edges
ed4 s
oK Apply Cancel @

Inter start fime

Activity A

‘ Idle time

[
»

Activity B

»
>
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Hybrid map



Primary + secondary configurations

Event Data Repository

Process Map

Configure Frequence Map
E Add Secondary Configurati
o

=
n

Add comment

Configure Performance Map

237

Panictratinn Triage and Assessment Blood test
- . 500 (50.51 hours) > 237 236
(2.75 hours) (13.11 hours) (5.54 hours) w‘. MRI SCAN 236
261 236 {2136 hours) M Discuss Resulis 492
(52 89 hours) (4.5 hours) g 495
. 259 31.56 hours)
(28.73 hours) (2.78 hours) Check-out
X-Ray / 297

(2.06 hours)
(4.85 hours)



Can be of the same type

Event Data Repository

Process Map
Configure Performance Map



Can be of the same type

Registration 12.92 hours Triage and Assessment 50.51 hours Blood test

275 hours (11,33 hours) 13.11 hours OIS 554 hours 25.4 hours

(2.71 hours) (13.34 hours) (5.47 hours) w- MRI SCAN 21.36 hours
415 hours __ (7.67 hours)
92.89 hours (4.09 hours)

28.92 hours) 28 73 hours 2.78 hours 6.81 hours)
(8.09 hours (2.77 hours) Check-out
X-Ray

Discuss Results 31 56 hours

2.06 hours

4.85 hours (2.07 hours)
(4.79 hours)



Node + edge configuration

Event Data Repository

Process Map

ole]

Configure Frequence Map

Node + Edges Configuratioft

Registration
500

11.33 hours

Triage and Assessment
500

Blood test
237

MRI SCAN
236

28.92 hours 7.67 hours

8.09 hours,




Configure Frequence Map

Full Hybrid

Event Data Repository

Process Map

Node + Edges Configuration

Add Secondary Configuration

ol |®




Full Hybrid

Registration {:}12% pgﬂ::} Triage and Assessment 32213 2232 Blood test
500 - £ 500 - 237 25 4 hours
(2.71 hours) (13.34 hours) (5.47 hours) 4 75 hours) MRI SCAN 21 36 hours
236 {7 .67 hours) S
52.89 hours (4.09 hours) Discuss Results 31 56 hours
28.73 hours 49
(2.77 hours) Check-out

492
(2.07 hours)

28.92 hours)
(8.09 hours

X-Ray
261
(4.79 hours)
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Export map



Event Data Repository

Configure Frequence Map Process Map Export Map

00®

Node + Edges Configuration

00®)

Configure Performance Map

Add Secondary Configuration

e

Configure Performance Maf

009



Configure Frequence Map Process Map Add Secondary Configurdimie + Edges Configuration

[ | [ | [ |
g B ;- &
[ | [ ||
O L ] @

Resource maps

ShOW hand—over Of Configure Performance Map  Export Map
work instead of a2 -4
activity flow - ’

Resource Map

All configuration
options are identical




Example

3 —

237 {

261

500 r1 500 r2 237
Start — 500 ——




Process /
Resource Matrix

Show directly-follows
relationships in matrix
format

Use the same
configurations, but
only one at a time

Configure Frequence Map

=B
o]

Configure Performance Map

ke
o




Example

Event Data Repository )
Process Matrix

(ole] )

Configure Frequence Map

00®

[

) antecedent
String

Blood test

Blood test

Check-out

Discuss Results
Discuss Results

MRI SCAN

Registration

Start

Triage and Assessment
Triage and Assessment
Triage and Assessment
¥-Ray

¥-Ray

Blood test 1 236
1

Blood test
Check.aut

Discuss Results El

SCAN

z
niecedent 2

s

eg

tration

Triage and Assessment 2

Eng MR SCAN

AT

consequent
Siring

End

MRI SCAN

End

Check-out

End

Discuss Results
Triage and Assessment
Registration
Blood test

End

X-Ray

Discuss Results

End

n
Number (Float)

236
452
4582

236
500
500
237

261
259



Trace explorer

EX | ore i N fre ue nt Trace Explorer ~ Trace Explorer Plotly
plore (in) Treg a o

traces




. Dialog - 5:340 - Trace Explorer —
File

Coverage / number of traces
Coverage w
Coverage
| mo3)
Mumber of traces
| Ls
Focus

Abbrevatie labels
]

Showe activity labels

Label size

OK Apply Cancel ©)




Traces

H I::

H I:: -

Activities

. Relative coverage of the frace (% of cases)

. Absolute coverage of the trace (# of cases)

. Cumulative coverage of the trace (% of cases)

Default: 20% coverage B Only most frequent traces are shown until cumulafive
coverage exceeds 20%

. Acceptance Decision
. Accident

. Appoint Expert

. Appoint Lawyer

. Check Contract

. Covered?

B Fie ciaim

. Franchise?

. Pay Back Decision

. Pay Claim

. Receive Conclusion Expert
. Receive Conclusion Lawyer
. Start Investigation



Traces

Coverage = 80%

16.84%

&3
2
=

mﬂ e m AppL 15-12%

E

ﬂﬂ i m AppL

H

5 10

Activities

Activity

. Acceptance Decision
Accident

Appoint Expert
Appoint Lawyer
Check Contract
Coverad?

File Claim
Franchise?

Pay Back Decision
Pay Claim

Receive Conclusion Expert

Receive Conclusion Lawyer

Start Investigation



Nummber of traces = 20

A ro | corec | o | Fmr | a0 | s [ Ape | e

T I T I I N T T

A ro | cnec | fme | o | e | Rec |

BN 0 | o | o | Fmr | aed | o |

B o oo | e | e | A | nec |

s ro | conec | oz | fm2 | a0 | sm | app. | AmeE | e [ e [ pvED | wem

B 0 | fe | o | omc | Aed | mec |

L T T T R T

Traces

5 10

Activities

Cir | ais | %
oome] 2 5000
e ] 570 so0o%
EAEEEER
S | 20 [ooron)
o | vt 7ioon
o | 1> [oown)
R
e | o5 |ooron
EDCEE
R
Cove| |

Cro | 5 o)
AT
EEEIE
NS

e | 1o [s000%)
o] 15 [sooo%)

Activity

Acceptance Decision
Accident

Appoint Expert

Appoint Lawyer

Check Contract

Covered?

File Claim

Franchise?

Mo Refund

Pay Back Decision

Pay Claim

Receive Conclusion Expert
Receive Conclusion Lawyer
Reject Claim

Start Investigation



Traces

Coverage labels = Relative

A = E'

Strl

Strl

T
2 2

AccD Strl

8.54%

AccD Strl

AccD Strl

Strl

Strl

Activities

Activity
. Acceptance Decision

Accident

Appoint Expert

Appoint Lawyer

Check Contract

Covered?

File Claim

Franchise?

FPay Back Decision

Pay Claim

Receive Conclusion Expert

Receive Conclusion Lawyer

Start Investigation



Trace explorer

EX | ore i N fre ue nt Trace Explorer | Trace Explorer Plotly
plore (in) Treg reall =

traces

Plotly version for added interativity




Dotted chart

Dotted chart Dotted chart Plotly

Show all events at a H =
glance o o




. Dizlog - 5:338 - Dotted chart = O et
File

'

Flnw‘l.lfmaﬂes Memory Policy  Job Manager Selection

|auto o

Time units

auto

Add End events

oK Apply || Caned | (D




Cases

Time

x = "absolute”, sort = “start” (or “auto”)

2015-07

activity
*  Admission IC
“  Admission NC
* CRP
* ER Reqgistration
* ER Sepsis Triage
* ERTriage
* |\ Antibiotics
* IV Liquid
®* | acticAcid
*  Leucocytes
* Release A
* ReleaseB
* Release C
* ReleaseD
* Release E
*  Return ER




activity
®  AdmissionIC
“ Admission NC
* CRP
* ER Registration
® ER Sepsis Triage

® ER Triage
w * |V Antibictics
L]
- * |V Liquid
O o

* LacticAcid

®  Leucocytes
* Release A
* ReleaseB
& Release C
®* Release D
®* Release E
®*  Return ER

S
\\'
S R S (85 ST & SR 58 58 DY \-‘ -

.~h
* Bl o San gy "o

-.......

- . e . @ L ] P ™ a
0 20 40 B0
Time since start case (in weeks)

x = “relative”, sort = “duration” (or "auto”)



Dotted chart

Dotted chart Dotted chart Plotly

Show all events at a H =
glance o o

Plotly version for added interativity




psmineR




BIUPAR

psmineR

Performance
S p e Ct r u m Performance Spectrum
Aggregated Performance Specirum Detailed

visualisations
= o=




rd

. Dialog - 5:347 - Performance Spectrum Ag...

File

|

Coverage [ number of segment

|Euverage v|

Segment Coverage

| 200 &

Mumber of segments

| 13

Classification

NULL

Grouping

start

Bins

| 20 5]
oK Apply || Cancd | (D
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processcheckR

Check declarative
PIES

Check Contains Exacily  Check Contains
u | || |
?'q‘ Fq‘

e Check Absent Check Contains Between

| | | | |
)'Ex )'EK

o [ 1els
Check Starts Check Ends
| | | | |

.F"q4 Fq‘
Check And Check XOR
| || | | |

)'Ex )'EK

o [ 1els

Check Response Check Responded Existence
u | | | n
.?‘Ex .P'q(

¢+ Check Succession Check Precedence

lﬁﬂ‘ [ lﬂ% n



e contains: activity occurs n times or more
e contains_exactly: acftivity occurs exactly n fimes

Cardinality » contains_between: activity occurs between min
and max number of times

e absent: acftivity occurs less than n fimes

e starts: case starts with activity
e ends: case ends with activity

e succession: if activity A occurs, then activity B must
succeed it. If B occurs, then A must have occurred
before it.

e response: if activity A occurs, then B must occur
later

e precedence: if acftivity B occurs, then A must have
occurred before it

e responded_existence: if activity A occurs, B must
also occur (before or after A)

e and: two activities must occur together

Exclusivity e Xor: two activities cannot occur together (exclusive
or)




Rule template

. Dialog - 5:325 - Check Contains Exactly = O X
File

Fule label

Activity

Registration "
Mumber of occurences
1f]
oK Apply Cancel @




Example

N Cases

Event Data Repository  Check Ends Check Response

Group Log

Process Map

olel

Configure Frequence Map

00e



N Cases ending_checked_out

Boaolesn
falzse
false

true

(J
()
o

true

Process Map

R

triage_then_blood_test

Boalean
false
true
false

true

" n_cases
Number [integer)

5
3
258
234



N Cases

>
A

@

Process Map

FALSE,FALSE

Registration o) ' Triage and Assessment [

2
-..g___.
1\

Discuss Results
.1

r---------------------------------------------------------------1
| |
FALSE, TRUE

1
Registration Triage and Assessment Blood test
> A 3 é > "'"~2-...
MRI gCA.N 2 > Discuss Resulis

2

TRUE,FALSE

(e - S — B — (),

]
| TRUE, TRUE

--‘“--‘“.-“‘*.-‘ﬁ---‘“.-‘".



BUPAIJ

bupar.net
bupaverse.github.io/docs/
github.com/bupaverse



