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Motivation

Software development: a complex system is
created, by several “users”, over time; the system
must be consistent and yet, additions and
modifications must be possible, which for a time
break the consistency.

The system shows (often) when it is not consistent.

—> Version control systems
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Motivation: version control systems in
software development

Distributed Version Control
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Motivation: version control systems in
software development
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Motivation

* Version control systems, in software
development:

 Different, distributed people, working together on
development of a larger, complex system

* This system must remain consistent

* Yet everyone may work on something that is at a
certain time not yet consistent

« And everyone is basically working with text files.

—> Version control systems, push and pull to and from a
main system to local development systems, branches,
rollbacks, traceability who submitted what, when.

—> Good practice in software development since at least
20 years.
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Motivation

* Version control systems, in software
development:

« Different, distributed people, working together on
development of a larger, complex system

 This system must remain consistent

* Yet everyone may work on something thatisata
certain time not yet consistent

+ And everyone is basically working with text files.

- This is identical to a larger LCA project, or to the
development of an LCA database.

(text files: ILCD, JSON-LD, EcoSpold)
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Motivation

* Version control systems, in software
development:

« Different, distributed people, working together on
development of a larger, complex system

 This system must remain consistent

* Yet everyone may work on something thatisata
certain time not yet consistent

+ And everyone is basically working with text files.

- This is identical to a larger LCA project, or to the
development of an LCA database.

(text files: ILCD, JSON-LD, EcoSpold)

= “So let’s develop a software for LCA version control and
collaboration..”: The LCA Collaboration Server.
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The LCA Collaboration Server N %;Csa

The LCA Collaboration Server is a web application
to provide version control, data review and data
distribution features for LCA data.

It connects with openLCA; openLCA users can
directly interact with the server and push, pull
merge, combine datasets.
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The LCA Collaboration Server ® c Lca

Distributed modeling
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The LCA Collaboration Server N Ecsa

“Publication”: Sharing LCA models, flows, processes,
authors, ... and entire databases

« Straightforward sharing of LCA g _
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entire databases @ 4 Y
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The LCA Collaboration Server N %;Csa

* Building and managing verified public LCA repositories

« Tracking feature and versioning allows

simple review of changes
« Check-out of previous versions facilitates the
Local openLCA . .
database 1 creation of verified databases
wdenle -+ e.g. forestablishing verified datasets within

research projects

Local openLCA
database 1
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The LCA Collaboration Server
» Starting from openLCA

L - -
v training_cs_2023031(
> BB Projects
> I Product systems
> I Processes
> IR Flows
m EPDs
B8 Results
> @ Indicators and para
iit Background data
training_CS_database_
training_ecoinvent_m:
training_intermediate_
training_intermediate_
training_regionalized_
training_regionalized_
training_uncertainty_e
trial_case_sweater

(O (CR(OR(CR(CR(CRCN(()

Iex~0@ W% %4

» I

@

New database
Restore database
Backup database
Validate

Copy

Rename

Delete database
Close database
Add a library

Import... >
Export...

Repository >

LCa
& cs

Connect...

wa X
Connect Git repository
Enter the location of the Git repository.

Location

URL //collab.greendelta.com/2023 03 CS_Training/PET bottle_production

Protocol https

Host collab.greendelta.com

Port 443

Repository path 2023 03_CS_Training/PET_bottle_production

Authentication

User

Cancel Connect
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The LCA Collaboration Server
» Starting from openLCA
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The LCA Collaboration Server N %;Csa

» Starting from openLCA: database with local additions
(e.g.)
v - }d;t.i:ase_e;:ample_{:fi [https://cloud.greendelta.com group_example/database_example]
B Projects
BB Product systems
~ [l > Processes
> M@ Agricultural

> ™8 Chemicals
> M@ Construction
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The LCA Collaboration Server N %;Csa

* Starting from
openLCA:
Pulling from a ol
remote ey o com

llerug!=issmns f1=mtimte em e dotie - i-jlleruelo/CS_for_showcasing 11
% New database

# Restore database
& PBackup database
@ Validate

I Rename
o stean
repOSItory *  Delete database
*wera @  Close database on activities
B Add alibrary
retail *  Import.. > Jtorcycles
and s
*  Export.
1and
lcomi [] Repository > =8 Commit.
sientific and technical activities 4% Push
and support service activities 4@ Fetch
tivities .
Merge...
@ Pull.
& Stash >
¥ Discard changes
neters
) Show comments
ithRaphael_test1 & Show in history
nthRaphael_test1_1 -
o ]
ithRaphael_test2 5~ Compare with .
nthRaphael_test3 L FfmrrTr e

illdatabase_nolibrary GagreenbeLTa



The LCA Collaboration Server

* Starting from openLCA: Managing
conflicts in datasets

]

Merge

~ [ Processes

Background Unit Process Group

&) Merge: Background Unit Process Group

< 4R

Existing or previeus model

Updated model

» £ 77 Natural gas distribution, to consumer [CA]
> %@ 78 Sugar cane, at farm [BR - Maranhio]
» £ 79 Sugar cane, at farm [BR - Espirito Santo]
> 2 80: Long-distance scenario, liquid LCIF plant to delivery |
» £ 21: Electricity distribution, from wind, onshore, te consu
v 55 82 Acetic acid (CH3COOH)
&2 Flow property: Mass
Unit: kg
Amount: 1.1
Avoided product: No
5] Provider: Acetic acid (CH3COOH)
» £t 83: Electricity, from grid [CA-NS]

> 77 Natural gas distribution, to consumer [CA]
5 % T2 Sugar cane, at farm [BR - Maranhio]
» 8 79: Sugar cane, at farm [BR - Espirito Santo]
5 @ 20 Long-distance scenario, liquid LCIF plant to delivery
» 8 81: Electricity distribution, from wind, onshore, te consu
~ £ 82 Acetic acid (CH3COOH)
5 Flow property: Mass
Unit: kg
Amount: 9.0
Avoided product: No
&) Provider: Acetic acid (CH3COOH)
> 8 83: Electricity, from grid [CA-NS]

Mark as merged

Overwrite local changes | Overwrite remote changes 0K Cancel

LCa
CS
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- Merge

« [l Processes

&) Background Unit Process Group

Lca
—

&] Merge: Background Unit Process Group

Existing or previous model

| & B

Updated model

» 81 TT: Matural gas distribution, to consumer [CA]
» 81 78 Sugar cane, at farm [BR - Maranhdo]
» 81 79 Sugar cane, at farm [BR - Espirite Santo]
» 3 80 Long-distance scenario, liquid LCIF plant to delivery I
» 81 B1: Electricity distribution, from wind, cnshore, to consu
w 151 82: Acetic acid (CH3COOH)
2 Flow property: Mass
Unit: kg
Amount: 1.1
Avoided product: No
&) Provider Acetic acid (CH3COOH)
» I3 83 Electricity, from grid [CA-NS]

» 81 T7: Matural gas distribution, to consumer [CA]
» 81 78 Sugar cane, at farm [BR - Maranhdo]
» 81 79 Sugar cane, at farm [BR - Espirite Santo]
» 3 80 Long-distance scenario, liquid LCIF plant to delivery I
» 81 B1: Electricity distribution, from wind, cnshore, to consu
w 151 82: Acetic acid (CH3COOH)
2 Flow property: Mass
Unit: kg
Amount: 9.0
Avoided product: No
&) Provider Acetic acid (CH3COOH)
» I3 83 Electricity, from grid [CA-NS]

Mark as merged

Owverwrite local changes

Owerwrite remote changes

OK Cancel




The LCA Collaboration Server

» Starting from openLCA: Pushing to
the server, commit log messages

LCa
& cs

[ Commit history &2

]«

Id Message

791e3cfe-b95b-4ba... .. looking good. | just added some inputs to our product system!
80b15ab7-2d53-45d... Ohps, | forgot something. Here you go ...

a33643dc-1015-48cb... There you go .. here's the dataset!

Committer
Sally_Housecoat
Average_Joe
Average_Joe

Commit date
1 second ago
1 minute ago
2 minutes ago
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The LCA Collaboration Server

 ..and on the server:

Commits

[ | & Commits|dinoi/CS_Canadian_t

x  +

é G |2| https://cloud.greendelta.com/dinoi/CS_Canadian_training/commits

Data sets
Commits
Comments
Tags

s Members

. Julia Cilleruelo

Filter by message

¥ 11/18/2021
2 commits

M 11/16/2021

5 commits

dinoi/GS_Canadian_training - Commits

Changed kg process test

Claudia Di Noi Il on 11/18/2021

Created process test

DiNoi on 11/18/2021

Change in process 1

DiNoi on 11/16/2021

Commitd

flow

Claudia Di Noi Il on 11/1¢

Claudia Di Noi Il on 11/1¢

= (]

{5 {E Mot syncing 3

h/FaQmG

b6086c82-4b53-4279-a541-Sebcebfal2s
change
Details »

7c4e9559-56ea-4f8e-adcb-ee8c1232dd7e
2 additions
Details »

d2ccebb9-fe64-4f90-a8b0-b24c2e7cbe30
change
Details »

213421c6-689e-42ca-96c1-7c997ac0bc3g
2 additions, 2 deletions
Details »

370e3b03-d4fa-4283-affa-027234400ae6
1 addition
Details »

LCa
& cs

X
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The LCA Collaboration Server " E%a

 ..and on the server: one repository

| & C ® (© & https://coud.greendelta.com/ica-co 90% e @ % | Q Suchen IN O B =
| =
GreenDelta/Public_Rep - Data sets Searc Q g . G
Back to group
Commit Latest v Show deleted ERCILENGILELES
& Repository
as JSON-LD
[@ Data sets as ILCD
A, Commits as JSON-LD (Subselect)
Name Last change Col Ny R X
& Comments as ILCD (Subselect)
B  Product systems (1) 3 hours ago Thanks. | revised the
& Members inputs!
B Processes (19) 3 hours ago Thanks. | revised the
inputs!
Average Joe
‘ g B Flows (145) 4 hours ago Initial commit
v




The LCA Collaboration Server

History: LCA Collaboration Server developed
for US DA, LCA Commons, since ~ 5 years

Recent development: LCA Collaboration
Server 2, fit for openLCA 2, replacement of the
entire merge, fetch and pull logic by git =
much faster, more options.

Lca a
£ ¥ — @agtt

Free software, plus hosting option from
GreenDelta.

100+ users, research groups, larger
companies, etc.
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An official website of the United States government. Here's how you know. »

FEDERAL
) Home
COMMONS

467 results

clear all filters

] Solid strip and plank flooring, hardwood, E - United States

@ United States
¥ 2005

found in repository National_Renewable_Energy_Laboratory/USLCI_Database_Public
1 other version found in Federal_Highway Administration/mtu_pavement

&) Lumber, softwood, borate treated, PNW - United States

@ United States
¥ 2004 - 2009

found in repository National_Renewable_Energy_Laboratory/USLCI_Database_Public
1 other version found in Federal_Highway_Administration/miu_pavement

5] Poles, softwood, PCP treated - Northern America
@ Northern America
W 2004 - 2009

found in repository National_Renewable_Energy_Laboratory/USLCI_Database_Public
1 other version found in Federal_Highway Administration/mtu_pavement

&l Veneer, hardwood, green, at veneer mill, E - United States

@ United States
¥ 2006

found in repository National_Renewable_Energy_Laboratory/USLCI_Database_Public

1 Athar uarcian fannd in Fadaral Hinkwau Adminictrafinnimiin nausment

The LCA Collaboration Server

* Version 2, at lcacommons.gov

Documentation ~ Contact m

Group/Repository multi-select
National Renewable Energy Laboratory (201)
« USLCI_2023_Q2 vi (185)
« GED Method (14)
Federal Highway Administration (188)
« MTU Asphalt Pavement Framework (188)
US Forest Service Forest Products Laboratory (228)
+ Woody biomass (7)
CORRIM (221)
« Forestry and forest products (221)
US Environmental Protection Agency (52)
« Construction and Demolition Debris (CDD) Management (32)
« USEEIO v1 1 (10)
« USEEIO v2.0 (10)
Show 9 more:

Model type multi-select
Flows (303)

Processes (163)
Soui )s (1)
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Discussion

“LCA development — Did we forget about data?“

Rather, in my view:

In Europe, especially, the Information Technology
part of LCA is not really addressed.

We forgot about IT.

Often, rather dogmatic, and inflexible approaches
(“ILCD format forever”, because it was good 20 years

ago..).

IT and IT innovation is a chance for scaling up LCA
and data development. We should embrace it.
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GreenbeLta
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Thank you!

Contact
Dr. Andreas Ciroth
ciroth@greendelta.com

GreenDelta GmbH
Kaiserdamm 13, 14057 Berlin
www.greendelta.com



