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Challenges

- Simultaneous group work

- Facilitate sharing of LCA information

OPENLCa
CLOUD

GgreenbDeLTa



What is the LCA Cloud?

A platform to enable data collaboration and sharing

—>Teams of users can work on the same data sets
independently and merge their changes together

OPEeNLca

LCA Cloud LCA Cloud features
Web Service in openLCA



Main functionalities

- Upload, download, synchronize LCA data
between a local openLCA database and a server
repository

- Merging (possibly conflicting) changes in data
sets

- History of changes

- User friendly web view of data in the repositories



LCA Cloud Web UI

The LCA Cloud Web Ul is the central access and
management tool for LCA repositories

Welcome to LCA Cloud!

Manage LCA repositories with user specific access
management that keeps your LCA data secure and
enables collaboration.

Sign in

Username

Password

creenbDeLTa




Technical details

- RESTful web service for storing and providing LCA
data in a uniform way

- Developed as a standalone web application

- It can be hosted independently and can be
deployed on any web server implementing the
Java Servlet specification (e.g. Tomcat)

- Unlimited amount of servers possible = same
application, different data



Data format

- Server runs the web application with a Derby
database
- The JSON Id format is used for the exchange of
data
- Format recommended by W3C for linked
data

- It can directly be parsed as RDF triples and,
therefore, be directly linked to ontologies



Integration into LCA software

- Third party applications are able to integrate the
services via HTTP calls:

- Right now LCA Cloud features only integrated
in openLCA, but

- The URLs that can be called will be publicly
documented + Java API calling these
webservices is part of the openLCA code and

will therefore be open source

- other LCA software could connect to it too



Features: Repository management

- Create/delete repositories
- Create/delete groups of repositories
- Clone repositories in a specific state (i.e. commit)

Repositories

& Repositories

[ Groups Filter by name 4+ Create new repository
@ olca_templates/units

olca_templates/flows




Features: User management

Create/delete users and teams of users

Roles: Owner, Contributor, Reader

Set permissions per repository/group of repositories
User profile

Add repository members




Features: Commit history

- View all changes per commit and navigate to the
correspondent data sets

olca_templates/flows - Commits

Back to group

Repository # 04/25/2016 test to see the new icons, plus parameter bug solved in this process 5d58f61c-6d97-4c8b-90ca-40b6ec4f738c
[ Data sets @ + Andreas Ciroth on 04/25/2016

i Commils #9 04/23/2016 second product added 46251944.55dd-46d2-bead-5a40d32c4942

# Members S R < Andreas Ciroth on 0472 Details
infrastructrure added 555fa661-2414-40f7-832b-65d7b286f5ec
¥ 04/21/2016 now also the flows committed for the boku processes 5122308d-2c19-4a81-8cf7-55cca8f53038
1st commit test, artificial processes from boku ccd26a7d-8a71-4f85-ad85-b2c0e382d132

e) x Andrea

Initial check-in 5357af20-1737-4b78-8203-5bde92e3e0c3




Features: Data sets browser

- Browse through the current state of the
repository data sets (Filters by type and name)

ciroth/us_lci - Data sets

Processes !

Name Last change Commit
I Air Transportation 30 | check
] biomass 30 minutes nitial check-in




Features: Data sets browser

- Download selected data sets as JSON format
Version| Latest ,

Cristina Rodriguez on 05/21/2016 11:26:39

Version
Transport, aircraft, freight P 00.00.000
Last change
) i 04/06/2011 12:23:00
1. Important note: although most of the data in the US LCI database has undergone some sort of review, the LIL;ID
database as a whole has not yet undergone a formal validation process. 2. Please email comments to Ici@nrel.gov. c5de39e3-4187-34be-9c19-
67e9544c1458
Inputs/Outputs Documentation Allocation o
Quantitative reference
Fe Transport, aircraft, freight
Flow Category  Amount Costs  Uncertainty Provider Location
Q RNA
= Fe Kerosene, at refinery 0.419919720019579 L No distribution
. Valid from
Avoided 01/01/2003 12:00:00
Flow Category Amount Costs Uncertainty product Valid until
01/01/2010 12:00:00
4 ke Transport, aircraft, 1t"km No
freight distribution
4 Fe Carbon dioxide, fossil 1.05284715923147 kg No distribution Time description
4 Fe Carbon monoxide, fossil 0.00441023010226202 No distribution Geography description
kg United States

Technology description



LCA Cloud integration in openLCA

openlLCA integrates the usage of the LCA Cloud
features:

- enabling users to share their data through LCA
repositories

- adding additional tools to make the workflow
more user friendly



Features: Connection to a repository

- Configure remote server accounts

Connect a local database to a remote repository
i3 Preferences - o IES

type filter text Cloud G v v -
Configuration Check against libraries’]
Experimental features #Server configurations
> Field Assist
Server url User Password #ls default
Import/Export :
Logging http://cloud.greendelta.com rodriguez =~ seessesscesses
Number format http://cloud.greendelta.com greve =~ ssessesee
LCa )(
Server wrl cloud_user@http://cloud.greendelta.com v | ZEdit

Repository id | examples/documentation|

QK Cancel




Features: Display of changes

- The data in the local database and in the
repository is compared after the connection:

4| > uslci_in_progress 20150824 [http://cloud.greendelta.com ciroth/us_lci]|

> Indicates if a data set

B Product systems

Wa S C h a n gEd Impact assessment methods

B Global parameters

< B > Processes
- B > Air Transportation
- B > biomass
.#. Indicates that there iS - B > Chemical Manufacturing
- > Crop Production
- @ > Elec. Equip., Appliance, and Comp. Manufacturing

n ew d ata i n t h e Ioca | B > Fabricated Metal Product Manufacturing

- B > Forestry and Logging

d ata ba Se - B > Glass and Glass Product Manufacturing

- B > Mining (except Oil and Gas)
- B > Nonmetallic Mineral Product Manufacturing



Features: Commit data

- Synchronize local changes with the repository
(Commit)

& Navigation 77 0. Welcome ®
4| > uslci_in_progress 20150824 [http://cloud.greendelta.com ciroth/us lcil A
B Projects T Copy ’ \

™ Product systems ® Properties O P e n LC a
™ Impact assessment methods #Validate

B Global parameters 8 Close database \ ,
<« B > Processes * Export database

> B > Air Transportation I Rename

- B > biomass % Delete database

+ B > Chemical Manufacturing * Import...

> B > Crop Production * Export..

B > Elec. Equip., Appliance, and Comp. Manuf .Repository N .Commit...

+ B > Fabricated Metal Product Manufacturing ' '

. . s New database Fetch...

- B > Forestry and Logging . + datab

- B > Glass and Glass Product Manufacturing =[RSt e DI'SCO""eCt from repository




Features: Commit data

- A subset of the changes can be selected
wa
Commit changes to repository

~ Commit message

Initial check-in

~ Files

4 D- Processes A
4 l‘-‘! Air Transportation
E l‘-‘! Scheduled Freight Air Transportation
B Transport, aircraft, freight
E l‘-‘! biomass
“ l‘-‘! fuels

B Ethanol, 85%, at blending terminal, 2022
B Ethanol, 85%, blended, at service station, 2022
B Ethanol, denatured, at refueling station, 2022
B Soy biodiesel, production, at plant
E l‘-‘! Chemical Manufacturing v
L4 >




Features: Data integrity check

- Data validity checks

> Avoid deletion of linked data
> Avoid upload of incomplete data

- Protection of library data

- Warning is shown when trying to commit
changes



Features: Fetch data

- Synchronize changes on the remote repository

with your local database (Fetch)

Fetched changes

@ Locations/CN A
@ Locations/GLO

@ Locations/RAS

@ Locations/RER

@ Locations/RNA

@ Locations/unknown

? Locations/UNSPECIFIED

@ Locations/US

B Processes/Air Transportation

B Processes/Air Transportation/Scheduled Freight Air Transportation

R Processes/Air Transportation/Scheduled Freight Air Transportation/Transport, airci
B Processes/biomass

B Processes/biomass/fuels

R Processes/biomass/fuels/Ethanol, 85%, at blending terminal, 2022

R Processes/biomass/fuels/Ethanol, 85%, blended, at service station, 2022

R Processes/biomass/fuels/Ethanol, denatured, at refueling station, 2022

R Processes/biomass/fuels/Soy biodiesel, production, at plant

B Processes/Chemical Manufacturing v




Features: Fetch data (Diff tool)

. Merge conflicting changes (Diff tool)

Diff

< B Processes ~
< B Biofuels Manufacturing
« B Ethanol
B Ethanol, 85%, at blending terminal, 2022
4 [B Chemical Manufacturing
« B All Other Basic Organic Chemical Manufacturing
# Acetic acid, at plant

# Biodegradable loose fill
# Soy olil, refined, at plant

< B Petrochemical Manufacturing
# Natural gas, processed, at plant

« B Plastics Material and Resin Manufacturing
# Polylactide Biopolymer Resin, at plant
# Unsaturated polyester, resin, at plant

« B Crop Production
B Crop production

< B Qilseed (except Soybean) Farming
# Rapeseed, whole plant, at field

< B Other Noncitrus Fruit Farming
# Harvesting, fresh fruit bunch, at farm

< B Potato Farming
# Potato, whole plant, at field v




Features: Fetch data (Diff tool)

p Diff: biomass/fuels/Ethanol, 85%, at blending terminal, 2022

<l 43|
Local model Remote model
Name: Ethanol, 85%, at blending terminal, 2022 Name: Ethanol, 85%, at blending terminal, 2022
Description: transport of gasoline is accounted by using the ecoinver Description: transport of gasoline is accounted by using the ecoinver
B Category: Ethanol B Category: fuels
Process type: Unit process Process type: Unit process
9 Location: RNA 9 Location: RNA
Infrastructure process: No Infrastructure process: No
Process documentation © Process documentation
4 F Inputs 4 F Inputs
- Fa 1: Energy, output, from gasoline - Fa 1: Energy, output, from gasoline
+ Fs 2: Ethanol, denatured, at refueling station, 2022 + ks 2: Ethanol, denatured, at refueling station, 2022
- Fe 3: CUTOFF Liquid storage tank, chemicals, organics + k2 3: Dummy _liquid storage tank, chemicals, organics
- Fe 4: Electricity, at grid, US, 2008 - Fs 4 Electricity, at grid, US, 2008
+ ks 5: Gasoline, at refinery : 5
6: - Fz 6: Gasoline, at refinery
- F QOutputs + F Outputs
L4 > £ >

Mark as merged

(



Features: Commit history

- View commit history
. Check out at specific commit states

= Commit history #

#Id #Message #Committer #Committed date
5d58f61c-6... test to see the new icons, plus parameter bug solved in this process ciroth 3 weeks ago
46a51944-... second product added - ciroth 4 weeks ago
555fab61-2... infrastructrure added el rze T ciroth 4 weeks ago
5122308d-... now also the flows committe D | Copy - ciroth 4 weeks ago
ccd26a7d-...  1st commit test, artificial processes from boku ciroth 4 weeks ago
5357af20-1... Initial check-in greve 1 month ago
Name: test series no 5 satest series no 5
P Process: test series no 5 & test series no 3
F Product: test series no 5 Sz test series no 1
& Flow property: Mass P test series no 1

= Unit: kg
Target amount: 0.2
4 P Processes
P 1. test series no 2

P 2: test series no 3

P 3. test series no 4



Use case scenario |: Data collaboration

Remote
repository in
LCA Cloud

Makes changes

repository in

LCA Cloud in local DB

Usern
Rejected because he is not up to
date with the repository



Use case scenario |: Data collaboration

Remote
repository in
LCA Cloud

Merges fetched
data with his

changes

repository in

LCA Cloud
User 2

Remote
repository in
LCA Cloud



Use case scenario ll: Editorial

User 1
remote
repository

User 2
remote
repository

Public
repository

Local
’openLCA
DB

remote
Fopen LCA repository Approving

person

User3 BB



Status of LCA Cloud

- Basic functionalities are included in openLCA 1.5.0
beta 1as “Experimental feature” since January

2016

LCa

type filter text
Cloud

Configuration

Experimental features
> Field Assist

Import/Export

Logging

Number format

Preferences — O

o ow v -

Experimental features

Warning: These experimental features may change, break, or disappear at any time.
[_] Show refresh buttons in editors

[ | Experimental visualisations

[ | Calculate with sparse matrices (requires restart)

[ | Enable matrix image export

[_] EcoSpold 1 export configuration

[ | Enable flow updates in JSON-LD import

Enable repository feature

Restore Defaults Apply

OK Cancel




Outlook

- Extended and usability features will be included in
next version of openLCA

—> A beta version with a fully featured web-
application is currently being tested by openLCA
partners



Conclusions

- Very powerful and complete tool for group work
and data sharing:
- Independent repositories and group of repositories
- User/Team roles per repository/group
- Data validity: linear workflow, validity checks
- Web-view of repositories and download of data sets

- Very flexible:
- Selection of data to commit
- Merging of conflicting changes

- URLs that can be called + Java API to connect to the web-
services and all other features in openLCA open source
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