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Agenda

11:00 - 11:05: Welcome, BUILD UP

11:05 - 11:20: Project overview and Q&A — Dr. Fréderic Bosché (UEDIN)

11:20 - 11.50: Digital tools for Workflow Management and Q&A

PMS - Damiano Falcioni (BOC)
WODM — Martin Straka (Novitech)
SLAM & BCSC - Dr. Panagiotis Moraitis (QUE)

WOEA - Martin Straka (Novitech)

11:50 — 11:55: Poll via slido, BUILD UP

11:55 — 12:00: Wrap up & conclusions, BUILD UP

BUILD UP

The European portal for energy efficiency and renewable energy in buildings
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COGITO: Construction 4.0

* Digital 4.0 methodology encompassing:
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COGITO: Construction 4.0 &N §
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* Digital 4.0 methodology encompassing:

Dynamic safety planning Digitalised visual and
and monitoring geometric quality control.

Reality capture tools

(()) ' Codgtruction Supporting service

Satellite 30 scanning & Unmanned
im ages photogrammetr Aerial Vehicles -
y £ Health
D (%] m afety
e g 5
2 H
Devices and Weather o b IR = Adantive GUl & =
Sensors predictions e—u Q) L O WOrI?flow support
T ~ < Management Apps
L“.‘ @ : ]
o ConstructionPhase Digital
3D geometry Activities Budget . ,
scheduling and Costs , TwinPlatform
As-planneddata Secure workflow planning Integrated data/info visualisation
S and monitoring (off-site and on-site)
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COGITO Solution in a Nutshell
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COGITO Solution in a Nutshell
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COGITO Solution in a Nutshell

Planning phase Visualisation Execution Phase
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COGITO Solution in a Nutshell

Modelling and Simulation tool (PMS)

i ADOx Medelling Toolkit (cogite) - [AsPlannedData-202301.11_13:35:39 - BPMN - OPTIMIZATION 1 (Business Process Diagram (BPMN 2.0)) ]
2) Model Edit Yiew Processtools COGITO Extras Window Help Export

ARSI Mdeling | MOIBFTON LS H

Boa B0 kit e

= J Exercises

# ) DEMO

% () EXPERIMENT TABLE

¥ L0 SCHOOL SAMPLE - SINGLE TASK

# &) SCHOOL SAMPLE PROJECT

i (2D SITE-KARLSRUHE-300m

# L) TEMPLATES
@) AsPlannedData-2023.01.11_13:35:39 - BPMN - OPTIMIZATION 1
@) AsPlannedData-2023.01.11_13:3539 - BPMN - OPTIMIZATION 2
@) AsPlannedData-2023,01.11_13:35:39 - BPMN 1.0
8] AsPlannedData-2023.01.11_13:35:39 - RES 1.0

IR LY R

L0 QA O AL W FBlpar @ | B

Optimization Results Description
The shortest schedule with available resources

Bottleneck Resources
- Truck mounted concrete boom pump (Equipment) 1
- Crane operator (Human) - 1
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24373423

4012

B443042151)

Plles and Caps =

Piles and Caps

Emergency staircase shaft
Floor Slab (Floor 0)

Floor Slab (Floor 0)

Beams and Floor Slab (Floor 1)
Emergency staircase shaft

Beams and F

Beams and Fic

Beams and F

Emergency sta

¢ Slab (Floor 2)

ete Rd Columns

ete Rd Columns

or Slab (Floor 2)

r Slab (Floor 2)

ase shaft

50

250

300




COGITO Solution in a Nutshell snovitech’

E Work Order Definition and Monitoring tool (WODM)

5 .
@ 3 Task List @
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COGITO Solution in a Nutshell
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COGITO Solution in a Nutshell swovitech’

Work Order Execution Assistance tool (WOEA)
Execution Menu & A (Options i

1 14 | 4¢

Pause Previous | Previous
Action Action

Record Exit Work
Voice




COGITO Solution in a Nutshell
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COGITO Solution in a Nutshell

Planning phase Visualisation Execution Phase
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Ontology Network 2.

* Relevant information domains:
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Ontology Network

* Relevant information domains:
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POLITECNICA

Ontology Network (as of April 23) _2_

htcl:Form

e 7 Ontology Modules:

platform:PlatformThing ‘
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Ontology Network (as of April 23)

POLITECNICA

Ontologies

COGITO

Here you can find the list of ontologies developed for COGITO project

If you want to contribute developing ontologies please follow the guidelines we provide

construction quality domain in the
COGITO project

sdcityKey

sacity-quantiieskPl

sdcity KeyPerformancelndicator

saref Feature

arefF interest

[ constQualityinformation ]‘_

consthasQualtyinformation

provess

const

process isExecutedafier

]

ot

Cx
bothasSubElement
[—

process Task

[-process hasDuration time:Interval

{brocess hasName Sting

‘ process belongsTo

process hasPririy Integer
process hasProgress String
rmcess hasStatus:String ‘

DateTim

Ontology #+ Description #+ Requirements %+ Repository %+ Issue tracker + Releases

COGITO Process This ontology aims to model the Ontology Requirements Ontology Repository Ontology Issue Tracker Ontology

ontology construction process in the COGITO Releases
ontology

COGITO Facility ontology ~ This ontology aims to model the Ontology Requirements Ontology Repository Ontology Issue Tracker Ontology
construction data exchanges in the Releases
COGITO project

COGITO Resources This ontology aims to model the Ontology Requirements Ontology Repository Ontology Issue Tracker Ontology

ontology resources in the COGITO project Releases

COGITO Quality ontology ~ This ontology aims to model the Ontology Requirements Ontology Repository Ontology Issue Tracker Ontology

Releases

https://cogito.iot.linkeddata.es



https://cogito.iot.linkeddata.es/

Knowledge Graph

Visual representation of the knowledge graph BIM model generated by DTP’s “4Dsnap” BIM

@;‘ ) generated by the DT Platform guery module during runtime
COGITC
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Digital Tools for Workflow Management
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PMS in a nutshell

PMS — Process Modelling and Simulation 3 =
= K

Collaborative reasoning on use case and requirements

Refinement of scheduled activities with:

Identification of optimal schedule where:

Validation of the final schedule before execution

2 ADOxx Modeling Toolkit (COGITO) RST Ad. V2 - AL - LEVEL 4 - BPMN (Business Process 200
Q) Model Edt View Brocesstooks |COGIO Extrss Window Help Export
[/ 4 & I3 (& Modeling Modal SON krp ot HODESHST | v x LANE(HD| Qs [HO|R2L | Hies s |8

Resources needed/available
BIM Element

Quality control and safety activities —-

Cinoeob]]ooo

Tasks can be carried out in parallel

Optimal number or resources are allocated

Alternative schedules based on user preference are
proposed

Bottleneck resources are identified
Flexibility of each task schedule is calculated

Gantt Chart of Tasks




Digital Tools for Workflow Management
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WODM in a nutshell

Work Order Definition and Monitoring tool

= WODM is a tool providing:

= service to create executable work processes based on PMS-generated
workflows imported from DTP

=  service to assign resources to tasks

= service to create SLAs with assigned KPIs and tasks

= service to execute workorders and follow changes provided by PMS
= WODM has a Ul providing:

= Assigning of resources to tasks

=  Definition of SLAs and KPIs for tasks
= Overview of the task and work order progress

_ 8
COGITO

Work Order Definition and Monitoring tool

M,

Name or Email

CogitoUser

Password

Developer Access

=  Reporting of workorder results and captured multimedia
Workorder & Detas Related Task st Flow Diagram  Reslt Mulimedia  Saved Reports TaSk LiSt e
’kmde”epm B o m Workflow ID Status: nofilter v  Workflow: W:9 WFL Adv. Sample Project MSP2010_V2 v

RST Adv. Sample Project MSP2010_V2 - ALL - LEVEL 4 - extended D Status Name Description
Workorder code Workorder name State Workorder ID
48 & Draft Piles and Caps
 CoT.C hool Completed 3
Descriptios
49 & Draft  Floor Slab (Floor 0) Install floor slab No.15
st:Cogito School
4 50 & Draft Emergency staircase shaft
. Workorder owner Main provider Main device
3 CogitoUser: CogitoUser CogitoUser: CogitoUser RW HMT-1
51 & Draft Concrete Rd Columns
Planned start Plannedend  Actual I start Actual end
20220707 0137 ] [202207-0801:37 2022-07-07 01:4243 2022-11-17 09:5255

C U G |TO 52 & Draft Beams and Floor Slab (Floor 1)
Notify relevant users after creation?

Prepare area for installation and check distance

Human Resources List @

AID Name Tag

1 Worker 87541be-e1b8-4122-be14-1ba44807d3e5

2 Finisher 108cd97a-3028-4cde-b0e0-a5e30ba6078b

3 Surveyor

4 Welder

5 Foreman

171 Previous | Nextpage

Equipment Resources List ©

AID Name Tag

1 Dump truck

2 Excavator

3 Truck mounted

4 Concrete vibrator mach ab1163a2-2f70-436f-a366-61d4b010a798

©C774843-17e6-48e9-a05f-53a947dd 1%10




Digital Tools for Workflow Management
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COGITO

Blockhain Platform in COGITO

Blockchain and Smart Contracts can be utilized to
enhance transparency and provide the trusted means to
verify the completion of construction tasks.

It will communicate progress information securely and
reliably and it will act as a single source of truth in order
to reduce the trust gap between the involved
stakeholders.

From a technical point of view, this approach offers an
outstanding advantage in terms of security.

It will simplify and speed up timely procedures reducing
delays and potential conflicts.




Smart Contracts in a nutshell

= SLAM - Service Level Agreement Manager
= BCSC - Blockchain — Smart Contracts

= Atool that provides measurable and quantifiable KPIs to
the WODM.

= Translates Work Orders to Smart Contract ready SLAs
and deploys them on a Blockchain Network.

= Receives updated KPI values that monitor the progress of
each task registered with the specific Work Order.

= Stores these values on the Blockchain and calculates the
overall SLA performance.

COGITO




Achieved so far

= A set of predefined, measurable and quantifiable KPIs to enhance transparency and provide the trusted means
to verify the completion of the construction tasks.

= A Data Model that bundles together stakeholders, tasks and KPIs into machine readable and smart contract
ready SLAs.

= The SLA Manager, the component responsible for organizing and providing the SLAs and KPIs to the WODM
tool.

= Blockchain and Smart Contract (BC-SC) platform, the component responsible for running the Blockchain offering
a highly secure and tamper proof system to store data.

= BC-SC platform provides also Smart Contract functionality to securely and reliably calculate task progress
eliminating the trust gap between the involved parties.

W,

Z" 34
COGITO




Digital Tools for Workflow Management
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WOEA in a nutshell

01:46 Step 1, Action 5: Beams and Floor Slab (Floor 1) O A [ (Opt

Work Order Execution Assistance tool .
Success
= WAOEA is an on-site application for execution of work orders. @ allis ok ®

= The main users of WOEA are workers, Surveyors, and Foremen Result

= The application is available for android devices, for best results
smart glasses like Realwear HMT-1 are preffered.

01:26 P Step 1, Action 5: Beams and Floor Slab (Floor 1)

= Application guides users to execute and report tasks in work orders "
and provides these results to WODM including any captured

[/
pictures, voice records and videos. 0
il
0
\\.J}

Work Order Options :::[li3D Viewer v3.9.9 & Q  (Options i |M00:45 Step 1, Action 3: Emergency staircase shaft O Qg (Options
WOP Cogito School Demo © @)
COGITO
Success

@ Enter result @
@ ° ‘o,a Result
- Gy

Enter user name
[ | o~ ]
1’- Enter password Problem
’ Exit Password

Help User QR Code
Start: 2022-10-26 01:29:00 End: 2022-10-26 01:29:00

Work Order, Details Start Download
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Code: 3751094
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Project website: cogito-project.eu
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