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Use case / context

Background: established research streams

Process mining — the SCHub way

Live demonstration of parts of the solution

Conclusion and outlook
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Project: Social Collaboration Hub (SCHub) o hof

% Federal Ministry
of Education
Goal: Establishing an integrated infrastructure for and Research

effective support of team collaboration, esp. for
knowledge intensive tasks and regionally distributed employees

 direct support for knowledge and business processes

 From a user's perspective, a unified intranet
with continuous support for working tasks
without breaches in the workflow should arise.

portal, document management (DMS), groupware and
business process management (BPM) 10/2014 - 09/2017



SCHub System Architecture

[ nginx }
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End-user Applications

Liferay OX App Suite

- Nuxeo
1“ S

Middleware / Supporting Services

(o Y )

Camunda BPM ElasticSearch Shindig CAS
Backend A
Dovecot | MySQL Galera / Open
Postfix || XtraDBCluster || CEPH || neo4j || LDAP )
Infrastructure A
Docker ]
OpenStack + KVM ] [ Mesos + Marathon ]
Univention Corporate Server ]/
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Knowledge and process maturing 5 hof
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Based on Maier, R., Schmidt, A (2007):
Characterizing knowledge maturing: A conceptual process model for integrating e-learning and knowledge management.
4th Conference Professional Knowledge Management-Experiences and Visions (WM’'07) , Potsdam.
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Goal for SCHub process maturing support - hof

 Allows for collaboratively enhancing document-centric processes
« Use Web 2.0 feature like commenting, rating, tagging in BPM

« Use information available in activity streams to learn about workflows
« Support weakly structured processes with software

« Use open standards and available open source software
as much as possible
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Focus of the solution
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CONTENT

courses

textbooks
curriculum

learning objects

S reports ot
2 e
i communication Roks eamt best practices= = * * ° **% " PROCESSES
e artefacts . gmuns
- FAQ checklists
o]

task patterns process models process standards

tags

conventions compliance

ontologies

competency
definitions

global certificates
ontologies

Schmidt, A., Hinkelmann, K., Ley, T., Lindstaedt, S., Maier, R., Riss, U.: SEMANTICS
Conceptual foundations for a service-oriented knowledge and learning architecture:
Supporting content, process and ontology maturing.

In: Networked Knowledge-Networked Media. pp. 79-94. Springer (2009).
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Background: Adaptive Case Management (ACM) - hof

e V. A
WY

- Suggests situation-specific actions that might be required %" 4P

« ACM does not force strict workflows

« Users can adopt suggested tasks, but can also adapt them

* Object Management Group (OMG) Standards: @M

— Case Management Model and Notation (CMMN, May 2014)
— Business Process Model and Notation (BPMN v.2.0, January 2011)

« Camunda supports CMMN since version 7.2 (November 2014)

* No strict separation between design-time and runtime

« Complements Business Process Management (BPM)
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Example: Oracle Adaptive Case Management , hof

Tasks available to me at
this state of case

Guidance on which Task
may be more valuable to
perform

What are other
users/roles doing to this
case

Virtual Folder

ORACLE Business Process Workspace Loggedinas jsten  Home Preferences Hebp Logout O

Tasks Process Workspace Standard Dashboards Case Management

Case: Dobbs, Charles Save Changes
¥ Available Tasks @  Dpoctor Exam - Activity Flow
Name | Mandatory | Started | Relevance
Doctor Exam @ == > o O O Descuss History  Physical Exam Take Notes .
& ¥ for selected
Reception X W task
Triage Nurse Vitals History
X-ray and Blood Test » ¢ B¢ B
! Other Participants Patient  Charles Dobbs Weight | 187
DO8  12/13f1970 Temperatwe |98
= jcooper (Triage Nurse) Inswance  United Health Blood Pressure | 13489
Patient Assessment: chrown v Physician  Daniel Zane Pulse 111
Patient Assessment: ghiley [} Date  9[4/2010 Respiration |54
Patient Assessment: mmcguire Yray  6{29}2009 Pain | chest
= jausten (Head Doctor)
Doctor Exam: tgreen L
Sign Disméssal Forms: cmonk m

LN

Search | Reset | Advanced

,, Name A |Description | bt Comments
7 [ Charles Dobbs jstein (Doctor) 10:23am 8 jcooper (Triage Nurse) 9/4/2010 9:59 am
4] admittingForm.doc Ask James about his assessment. Don't see the Patient short of beeath, with elevated heart rate, and
arrhythmia pain in chest
jstein (Doctor) 10:28 am

Check on NSAI conflicts before prescribing

Copyright € 2005, 2010, Oracle andfor its affllates. All rights reserved.
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Background: BPM research streams 5 hof

e Subject-oriented BPM

— Communication-oriented
— Very easy for end-users

— Maybe too simple for knowledge workers

« Social BPM
— Bring Web 2.0 participative approaches to BPM

— Potential benefits: increased transparency and knowledge sharing

— Drawbacks: possibly lower quality process models, difficult to
evaluate

11
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Example: Signavio Collaboration Portal hof

SIGNAVIOD Maria
Purchase reqUISItlon-to-or B ot pubivhed pef k= Print 8 Ernail notification
Filter for: all «
+ 2
E= =
= . Check purchase requisition
E= E = Take feim From Are there templates that show what a
= H 'E_g wirehowse = H N .
= £ ad T, proper purchase requisition looks like?
= I E 5
= | 3 X
= | E Show comments For element
Meed ncours —
[—] :‘. Ex -~
— A ] -
== - -
. z 16 £
b = Q g
§ 2 - ——— E » Isit possible to create specified views for
- quantify need requisition a each of the departments?‘
- o
A
g -
L " s
[ ] o
2 = Check purchase Known creditar (Create order E» coud you please check the views
£ ERP system requisition purchase requisition according to their completeness?
=
= E =
o
7l =
i : Create
i = Creditor - i
= -
i * - ea=
E o & Save purchase requisition
S T L= Are there termplates that show what a
:I proper purchase requisition looks ike?
a Foeesy =
I Knewn = Release & (e
& creditars ERP system trigger order QJ Show comments For element
Order=to=supply
11}
[E] Ptink camments

https://editor.signavio.com/help/en/adding_comments.htm

‘fou will comment as “Maria™:

1z
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Background: process mining and maturing 4 hof

* Process Mining

— Discovery type: event logs to process models
— Conformance checking type: compare process model with log

— Enhancement type: extend existing models with data from logs

* Process Maturing

— Weakly structured process might result from missing knowledge
— recording of the users’ activities => creation & maturing of processes

— IT support for weakly structured processes is key to link
organizational and personal knowledge work

13
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Example: KISSmir research prototype (witschel et al. 2010) = hof

. Check certificates of applicant John Doe
% Created 12.11.09 by Jane Doe
® Due: 19.11.09
@ Quick Notes

=-[ Files

Backend

[~} @1 Collaborators
Collaborators attached to Task

& JaneDoe(OWNER) ]

Task
Description
Object

& Checklists

N _@ = (% Outlook/Web Resources
\ O to0k
\
i

Bookmark Abstractor

-
/ll‘-‘:é' e 0 Task Proposed Instances | _
@\ :Wi g é TR - Official FHNW guidelines » <P Add To Task
- : " P Problem: Foreign certificates do not Fit into our Knut's checklist 4 Browse (Semantic)

O Tags 4k AddBookmark.. ‘ Open in Browser

Frontend

w» Publish: 'Checklists'

[@ UseAs Subtask

Witschel, H.F., Hu, B., Riss, U.V., Thonssen, B., Brun, R., Martin, A., Hinkelmann, K.:
A collaborative approach to maturing process-related knowledge.
In: Business Process Management. pp. 343—358. Springer (2010).
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Own approach L hof

 User activities from all systems are collected in Apache Shindig
(OpenSocial) and stored in neo4j (graph database)

« Document creation and publishing timestamp as a frame for the context
« Document type, title and headlines are used as semantic context
* Initial case creation

— Suggest tasks and milestones

« Case enhancements

— Suggest task patterns / sequences

15
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Task recommendation algorithm explained 5 hof

tOI

t

document

created

user group

20/10/15 -

24/09/15 -

17/09/15 -

17/09/15 -

09/09/15 -

03/09/15 -

02/09/15 -

02/09/15 -

02/09/15 -

02/09/15 -

vﬁ shindig

I I I I I
>
I I I I I

document document meta data document document t
edited annotated edited reviewed v 1.0 published

09:31 - Barbel Bitte hat Berge, Gletscher, Nebel: ... gepostet (Liferay Blogs) X

15:23 - Bérbel Bitte hat Protokoll des zweiten Projekttreffens aktualisiert (Nuxeo) X
11:32 - Barbel Bitte hat Tag "griin" zu Landschaft2 hinzugefiigt X

11:19 - Bérbel Bitte hat Tags (tolle, nummer) zu testfile hinzugefiigt X

10:19 - Bérbel Bitte hat Java mit 5 Sternen bewertet (Liferay Wikis) X

13:22 - Barbel Bitte hat Profil aktualisiert (Apache Shindig) X

12:32 - Barbel Bitte hat Meeting in Calendar aktualisiert (Open-Xchange) X

12:32 - Barbel Bitte wird an Meeting in Calendar teilnehmen (Open-Xchange) 25
12:31 - Bérbel Bitte wird nicht an Meeting in Calendar teilnehmen (Open-Xchange) X

12:27 - Barbel Bitte hat Meeting in Calendar aktualisiert (Open-Xchange) X

activitites aggregated

per user . per activity task candidates
elasticsearch.

16
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Content similarity 4 hof

« One German and one English corpus for testing

« Two news sites each: heise.de, golem.de, cnn.com, bbc.co.uk

« Document consists of selected articles from one source

* Text files with news contents from both sources of the language as reference

 Text similarity is calculated for the whole document and for single chapters

gossip

« Term frequency * inverse document frequency 14 B(dy)
 For each content, calculate the vector ? 5
of all ti*idf values AN
. .. . % g / / \HH
« Calculate cosine similarity of the vectors ,-f/ \
Y
b
b
) 7(da)
e
0 > jealous

17
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Live demonstration 5 hof

= Administrator: C\Windows\System32\cmd.exe — O
. ) S i D:\temp\textmining\output.txt - Notepad+ + = | = | &3
D:\temp\textmining>java -jar cosineSimilarity.jar e . - o . el
16:00:31.696: Parsing files... Datei Bearbeiten Suchen Ansicht Kodierung Sprachen Einstellungen Makro Ausfiihren
16:00:33.089 (1,393 s): Done! Erweiterungen Fenster ? X
16:00:33.089: Tokenizing 19 docs and 2 chapters. .. 0| N [T :J ih Byl @ | — = ¥
16:00:33.309 (0,220 s): Done! - el = S - === =
16:00:33.309: Creating tf-idf vectors... = output ot E3
16:00:33.85 (0,541 s): Done! - . — .
16:00:33.851: Calculating cosine similarity. .. 1 *** Cosine TfIdf Similarity *** o
16:00:34.079 (0,228 s): Done! 2
Successfully saved results to output.txt!? B . .
3 * 1 Main Document with 5 chapters
D:\temp\textmining>
\tempd 9’m * 851 Documents to compare
Chapter 1: 'Bunde Uhren, schicke Bidnder' is... 15
Min: 00,10 %, Max: 56,10 %, Arith. Mean: 02,92 %, Percentile (95.0 %): 08,40 %
33,33 % similar with 1-1 Huawei Watch.txt (DE) 103 s
256,11 % simlilar with 1-2 Samsung Gear S2Z2.txt (DE) 6.521s
37,22 % similar with 1-3 Moto 360.txt (DE) 4
_ . . S
11,14 % similar with 2-1 Sony Z5.txt (DE) ]
09,36 % similar with 2-2 Gigaset Smartphone.txt (DE) RE
13,37 % similar with 2-3 Huaweil Mate S.txt (DE)
02,56 % similar with 3-1 Philips Hue.txt (DE)
03,65 % similar with 3-2 Miele Waschmaschine.txt (DE) g
10,40 % similar with 3-3 Telekom SmartHome BMW.txt (DE) true
02,94 % similar with 4-1 Loewe Fernseher Krise.txt (DE)
04,55 % similar with 4-2 Philips Ambilux.txt (DE) !
01,73 % similar with 4-3 Astra 4k Demokanal.txt (DE) 1
01,28 % similar with 450-Jahre-Galileo-Galilei-ein-unendlicher-offener-
04,42 % similar with Achtkern-Prozessor-fuer-Smartphones-2111594.html §Rppg I,IST
01,82 % similar with Air-Hockey-mit-Roboter-Gegner-2110323.html (DE) — v
02,42 % similar with Alter-Klassiker-Dungeon—-Keeper—-kostenlos-erhaeltli Sel:0]0 — .

18



Abstracting activities into task descriptions Thot

 Result

— Activities with content that is associated to a chapter of the document
— Activity consists of verb, object (content), target (person or system)

— List of people that contributed to the document (in-)directly

* If enough activities of a type are found, they have to be aggregated
— Results are generic task descriptions

+ content-specific parts based on headlines of the document or titles /
keywords of the referenced content

+ role descriptions of the people (contributors) in relation to the
document author (e.g. department head) or in general (e.g. KM expert)

19
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From people to roles 5 hof

 Possible relations on organizational level

— Same department, same level

— Same department, Superior/subordinate

— Specific department (e.g. marketing)

— Specific role / job description (e.g., project manager)

* Possible relations on the skill level

— Same skKill
— Different skill

— Specific skill set
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People similarity / role abstraction 5 hof

* Information from LDAP user directory are synchronized to neo4

— Result: graph with roles/job descriptions and org hierarchy derived
from ,manager” relationships and department field

* Information from skill management system (Apache Shindig / neo4j)

— Result: people — skill tag relationships
(J
,( o

* Typical graph operations like shortest path between - ]

1
two people show relation in the organization hierarchy. N\ - L

» Drawback: user directory and skill mgmt system have to be filled properly
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Components and their roles 5 hof
BPMN.io Liferay Nuxeo associate
— case with
visualize & report doctype
edit cases doc events
mind relevant emails
V
Camunda BPM Shindig + Mining ElasticSearch
create case :
activities

Open
LDAP YO heod; Dovecot
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Conclusion L hof

« Combination of manual maturing steps (Web 2.0)
and semi-automatic maturing (activity mining) seems promising

* Major challenges

— Abstraction of concrete activities to general tasks
— Abstraction of concrete users to formal roles
* (German) data protection laws have to be considered

— Our solution does not present person-related data
« Evaluation with real life data is hard to perform

« CMMN editing capabilities for BPMN.io are on Camunda’s roadmap

23
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= hof

BPM + ACM + Web 2.0 + Data Analytics!
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+49 9281 409-3000 rene.peinl@hof-university.de
+49 9281 409-4000 www.hof-university.de

Phone

Prof. Dr. René Peinl
Fax

Hof University
Head of research group systems integration

Alfons-Goppel-Platz 1
95028 Hof, Germany Teaching area: Web architecture



