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Integrate Life Cycle Assessmentin design flow with AppaLCA

H Context

= Objective

Aidge core Export plugins - Eclipse Aidge = platform for embedded Al development and integration
Algorithm plugins Core modules Co+/OpeniP - Life Cycle Assessment (LCA) = preferred method for environmental impacts
Quantization Graph Matching TensorRT CO m p UtCItiO n
Defense oo HW Provider - How to perform LCA in a design platform to enable eco-design?
Implementation API e
p i C LA = Problems
Core Operators
AN C Operator plugins Difficulties to embed or interface LCA software with Aidge
Operator - Lack of Application Programming Interface (API)
Environmental Sensorto - Heavy, complicated to use, need for LCA databases
o ? ﬁ
olmpaclts ° > Database plugins Backend plugins @
0@0‘ ﬁ (§© ImageNet

COCO

- To ease integration of LCA in design platform, we propose:

:;%, TensorRT

o @ HLS, VHDL, ...

Appa LCA: Automatable, Portable and Parametric LCA

H AppalCA framework B Case-study

Use of Appa LCA to develop Aidge environmental assessment plugin:

1. We conducted parametric LCA of embedded Al accelerators to
generate impact models (example in Figure 1)

2. We connected these impact models to a GUI thanks to Appa Run,
which can be used by Eclipse Aidge users (Figure 2)

Shared in Open Source:

https://github.com/appalca/

= The versatility of LCA software and the simplicity of ad hoc assessment tools metadata
. . . R . author
= Easy to interface with any design platform or flow, on any application domain version
= Novelty: decompose LCA software in two independent tools ,
parameters:
- name.:
type
LCA practitioner world System designer world - name:
Standalone models options
Brightway Ica algebraic Sympy
J; 47 J; models:
A configuration -~ ™ ~ ™ - EFV3_CLIMATE_CHANGE
P
Zuser datasets -~ [#| Appa Build ————+l =) Impact Model ‘|——-——+ % | Appa Run
___________ 7/
@ L.CI databases - U y - metadata about LCA S y - EFV3_WATER _USE
- t . .
- it - symbolic expressions - it Figure 1. Example of an impact model for NVIDIA GPU based Al
¢ Interfaces (organized as a tree) ¢ Interfaces accelerators built with Appa Build
(CLI, Python API, (CLIL, Python API,
REST API) REST API)
(1) (2) )

Climate change

) . . raptor_128mac_10... v ;
- Features to ease pdrdmeterlmtlon of LCI

rRaptor 32 - 400MHz Kaptor 1.28 - 100MHz

(2) ImPGCt m0d9| Inferences (/h)
Standalone, parametric LCA template (yaml format).

Select model config

- Produces impact models
ResNet-8 v

Scenario name
(]) ]St tOOI: Appq BUiId REIFJ'[CJ'F 128 - 100MHz o I‘h:-::‘ T
) Bdsed UPon ‘E%%%ﬁ Brlghtway Select device - o
- Impact data import from any LCI database - —

90000 2 s hase
One symbolic expression per impact method. S 1500 o T
/ Lifespan (year) ii] 100n usage
(3) 2nd tool: Appa Run 5 s
g - Imports and runs impact models Electricity mix e
- Lightweight, fast execution FU v
- No software/database dependencies ‘—‘
Add Clear
- Easy to connect with other tools: different APIs, can be —
customized
- Ready to use results (figure, tables..) and features, Figure 2. Aidge impact GUI interfaced with Appa Run, which
such as uncertainty analysis, Sobol indices... uses Al accelerators impact models
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