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Antitrust Policy

» Linux Foundation meetings involve participation by industry competitors, and it is the
Intention of the Linux Foundation to conduct all of its activities in accordance with
applicable antitrust and competition laws. It is therefore extremely important that
attendees adhere to meeting agendas, and be aware of, and not participate in, any
activities that are prohibited under applicable US state, federal or foreign antitrust
and competition laws.

» Examples of types of actions that are prohibited at Linux Foundation meetings and in
connection with Linux Foundation activities are described in the Linux Foundation
Antitrust Policy available at http://www.linuxfoundation.org/antitrust-policy. If you
have questions about these matters, please contact your company counsel, or if you
are a member of the Linux Foundation, feel free to contact Andrew Updegrove of the
firm of Gesmer Undergone LLP, which provides legal counsel to the Linux
Foundation.

LILF Al & DATA

10AUG2023



Recording of Calls

Reminder:

TAC calls are recorded and available for viewing on the TAC Wik
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https://wiki.lfai.foundation/pages/viewpage.action?pageId=7733341TechnicalAdvisoryCouncil(TAC)-MeetingRecordingsandMinutes

Reminder: LF Al & Data Useful Links

> Web site: [faidata.foundation

> Wiki: wiki.lfaidata.foundation

> GitHub: github.com/Ifaidata

> Landscape: https://landscape.lfaidata.foundation or
https://l.Ifaidata.foundation

> Malil Lists: https://lists.lfaidata.foundation

> Slack: https://slack.lfaidata.foundation

> Youtube: https://www.youtube.com/channel/lUCfasaegXJBCAJMNO9HCcHIbA

> LF Al Logos: https://github.com/Ifaidata/artwork/tree/master/lfaidata

> LF Al Presentation Template: https://drive.google.com/file/d/1eiIDNIJVXCqSZHTA4ZK -

czASIz2GTBRZk2/view?usp=sharing

> Events Page on LF Al Website: https://Ifaidata.foundation/events/

> Events Calendar on LF Al Wiki (subscribe available):
https://wiki.lfaidata.foundation/pages/viewpage.action?pageld=12091544

> Event Wiki Pages:

https://wiki.lfaidata.foundation/display/DL/LF+Al+Data+Foundation+Events
CILF Al & DATA
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Agenda

> Roll Call (1 mins)

> Approval of Minutes from previous meeting (2 mins)
> LF Edge Update 10 minutes

» DeepCausality proposal for Incubation 45 minutes

> Open Discussion
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TAC Voting Members - Please note

Please ensure that you do the following to facilitate smooth
procedural quorum and voting processes:

. Change your Zoom display name to include your First/Last
Name, Company/Project Represented
. example: Nancy Rausch, SAS
. State your First/Last Name and Company/Project when
submitting a motion
. example: First motion, Nancy Rausch/SAS

LILF Al & DATA
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TAC Voting Members - Please note

»  TAC members must attend consistently to maintain
their voting status

» After 2 absences voting members will lose voting
privileges

» Voting privileges will only be reinstated after attending
2 meetings in a row
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TAC
Voting
Members

Note: we still need a
few designated
backups

specified on wiki

CILF Al & DAT/

Member Company or
Graduated Project

4paradigm
Baidu
Ericsson
Huawei
IEM

Mokia
OPPD

SA%5

ITE

Adversarial Robustness

Toolbox Project

Angel Project

Egeria Project

Flyte Project

Haorovod Project

Milvus Project

OMMX Project

Pyro Project

Open Lineage Project

Membership Level or
Project Level

Premier
Premiar
Prermier
Premier
Prermier
Prermier
Premier
Prermier
Premiar

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Graduated Technical
Project

Vioting Eligibility

Vioting Member
Vioting Member
Vioting Member
Vioting Member
Voting Member
Vioting Member
Vioting Member
Voting Member
Vioting Member

Vioting Member

Voting Member

Voting Member

Vioting Member

Vioting Member

Vioting Member

Vioting Member

Vioting Member

Vioting Member

Country

China
China
Sweden
China
(v
Finland
China
(v
China

IS4

China

LK

54

LsA

China

54,

LI5A

54

TAC Representative

Zhongyl Tan
Jun Zhang

Rani Yadav-Ranjan

Howrard {Huang Zhipeng)

Susan balaika

@ Michael Rooke
Jimpry (Hongmin Xuj
*Mancy Rausch

Wei Meng

Beat Buesser

JunYzo

Mandy Chessell

Ketan Umare

Travis Addair

Mjaofan Luan

Alexandre Eichenberger

Fritz Obermeyer

Awaiting confirmation from Project

Lead

Designated TAC Representative Alternates

Daxiang Dong, Yanjun Ma

Charlotte (Xlaoman Hu), Leon {Hui Wang)
Beat Buesser, Alexandre Eichenberger

@ Jonne Soininen

Liz Mclntosh
Liva Yuan

Kevin Eykholt

Migel Jones, David Radley, Maryna Strelchuk, Liupcho
Palashewvski, Chiris Grote

Jun Gu

Andreas Fehlner, Prasanth Pulavarthi, Jim Spohrer


https://wiki.lfaidata.foundation/pages/viewpage.action?pageId=7733341

Minutes approval
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Approval of July 27, 2023 Minutes

Draft minutes from the July 27 TAC call were previously distributed to the TAC
members via the mailing list

Proposed Resolution:

» That the minutes of the July 27 meeting of the Technical Advisory Council
of the LF Al & Data Foundation are hereby approved.
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LF Edge Projects
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Motivation for Al focus in LF Edge

e The convergence of Al and loT also has attracted significant investment in recent years.
O  According to a report by IDC, global spending on Al and loT is projected to reach $1.1 trillion this year.
O  This substantial investment reflects the growing recognition of the transformative power of Al and loT when combined.
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Driving LF Edge’'s Thought Leadership in Al

e A few different types of usage of Al in our LF Edge projects:
O Integrating Al into an Edge platform to assist with analytics: EdgeX Foundry, Fledge
O  Managing Al applications on the Edge - Deploying models consumed by applications: Open Horizon, Baetyl
O  Optimized Edge infrastructure for Al: Akraino

e Several of the hot topics in Al are highly aligned with the LF Edge scope:
O  Model Federation at the edge
O  Foundational Models to accelerate and optimize model development (and how it applies to the edge)

THE

L JLINUX cILFEDGE

FOUNDATION



Some of the most discussed Edge Al use cases

Industrial Predictive Maintenance using failure prediction, Quality Control with real time detection of
flaws, Equipment efficiency, Yield Optimization by re-calibrating machines based on
applying ML algorithms to sensor data

Healthcare Monitoring hospital rooms, fall detection for assisted living, Al inference at the edge for
radiology,cardiovascular and skeletal imaging

Smart Home Keep data local and perform Al analytics to detect unwanted activity. Process
entertainment recommendation data locally.

Video Surveillance Perform real-time analysis at the edge while minimizing delay and network traffic

Retall Just-walk-out-stores, smart shopping carts that combine data from camera and other
sensors. Video processed at the edge for efficiency. Retail surveillance and edge
processing for loss prevention

Banking and financial Robots deployed in retail bank locations and interact with customers using Al at the edge

THE Source: XeonStack
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https://www.xenonstack.com/blog/edge-ai-use-case?utm_content=165760719&utm_medium=social&utm_source=linkedin&hss_channel=lcp-166299

Collaboration opportunities with LF AI & Data .

e Webinar ideas:
O  Introduce LF Edge and LF Al & Data
O  Evolution of Al at the Edge
O  Real-world applications of Al at the Edge

e Or more

THE

L JLINUX LILFEDGE

FOUNDATION



Thank you!

Questions?
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mailto:marvin.hansen@emet-labs.com

EMET-LABS

FinTech Research

® Increase contributors by converting new & existing users

® Opportunities to collaborate with other projects
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How DeepCausality helps

4) Next steps
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-

* World-model-blind

( ®* Data-relation-blind
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3) Data- relational-blinc » [Independent and identically

(/ distributed (1ID) data assumption
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Assured Neuro Syl:nbo ic Lea g and R sonin (ANSR) Program

( HTTPS:/ /WWW.DARPA.MIL/PROGRAM /ASSURED-NEURO-SYMBOLIC-LEARNING-AND-REASONING
@



https://www.darpa.mil/program/assured-neuro-symbolic-learning-and-reasoning
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3) Causal mechanism
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sport than London

* Differ acro ) e different time zones...

( ® Context may need regular Updc-u’res
O
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® Temporal-sp

i

® Time varying geometric patterns e urrent observation in a progressing time continuum

* Four-dimensional: 1D Time + 3D Space
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out its cause

* All causatior _ ght on

® Correlation cannot be expressed as causation. It’s impossible in absence of a causal relation

(f ® Finding causal relations and structures is fundamentally an exceptionally hard problem
@
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i

psqble

andalism and higher crime

* Multiple-stages,

* Let's call this actual reality: Degree of complexity approximates infinity the more you dive into details

(f ®* And causality is contextual over space, time, and space-time
O
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al health,

nent learning
| for Quantum Gravity
® Causality a , DoWhy, EconML
* CausalML at Uber: Causa orithms

® Causal Inference Applications at Netflix: Causal recommendation models & subscriber retention



http://bayes.cs.ucla.edu/jp_home.html
https://www.cs.jhu.edu/~ilyas/
https://www.hsph.harvard.edu/miguel-hernan/
https://causalab.sph.harvard.edu/
https://causalai.net/
https://perimeterinstitute.ca/people/lucien-hardy
https://www.microsoft.com/en-us/research/group/causal-inference/
https://github.com/uber/causalml/tree/master/causalml
https://netflixtechblog.com/a-survey-of-causal-inference-applications-at-netflix-b62d25175e6f
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6) Contextualized

7) Causal (hyper) geometric structures not yet explored
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® Causal reasoning and the process
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Content with little @

Small model of causal relations Big model

Good for reasoning, control systems & anomaly detection ®* Good for generation, classification & language models




N
\

Simple vs. Complex Static vs. Dynamic Deterministic vs
Probabilistic

/
O NOT ALL Simple problems need Static problems need Deterministic
CAU SAL simple solutions with efficient problems require
simple structures. representation verification and
P RO B LEMS guaranteed to be explanation.
invariant.
l AR E C R EATED Complex problems need Dynamic problems Probabilistic
complex structures and need an efficient problems require a
EQ UAL techniques to manage update mechanism. simple integration

O complexity. into the causal
world.

%




'ﬁ‘ Observations: Data we observe in the world

Assumptions: What we assume about the data we observe

Inference: What we can infer from the data with those assumptions

Causality: The causal relationships that structure inferences



Inferable

(Trait)

Inferable
Reasoning

(Trait)

Inference

(Type)

HashMap|K,Inferable]
(Type Extension)

Vec[Inferable]
(Type Extension)

|
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8

entation

ausaloid & Contextoid

® Disjoint algebraic ¢

® Solves the problem of missing inheritance & shared supertype
/ ® Nests various traits in an enum and then wraps the enum in a struct
O
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3) Hypergraph context

4) Causal state machines
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o

Y DeepCausdIity solves ecursive causal data structures

r
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aph

® A collectic ) ored in a causaloid, and the causaloid

may then be stored in a hypergraph, which itself is stored as a causaloid

(f ®* Causal reasoning across the entire graph, selected nodes, selected path, or shortest path
O



- RECURSIVE
CAUSAL DATA
STRUCTURES

Causaleoid 1
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k|

Causaloid 8

Causaloid 3

¥
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Y

Causaloid 9

Zoom into Causaloid 3

Causaloid 3: Collection

Causaloid
3-A

Causaloid
3-B

Causaloid
3-C

46
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a collection

ually

® Causaloid u a context

®* Depending on the flag, it ei e ausal function with context or one without context

® Constructor sets bool flag, type Enum, and context.
O
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and space industry

® Data con’rex’r-:'

( * Might be time varying, space-varying, or even space-time varying
@
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* Spacetempoic

® Data:
/ ®* Might be anything depending on how you define your data
@
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* Grap bace-time

® A contextoid may of other contextoids

r



HYPERGRAPH
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yPes

® Custom types must ex nding (super) trait i.e. temporal and

( implement both, the custom trait and the super trait
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alFunction

when the custom trait

has b )

®* The Causaloid dispc W unctions with or without context.

( ®* BTW, in DeepCausality it’s all static dispatching so no dynamic overhead
O
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® CSM can be ¢

* ldeal for dynamic control syste

r
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* Evaluates if the d then triggers the action

® Can dynamically add, remove, or evaluate states at runtime
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ausal action

® Action defined outside the mode
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causa ' !
ation of new ideas, data

4) Inspires new directions i.e. structures, and implementation

contextualized deep learning techniques
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®* However, ex| e

® Deep Neuroevolution might offer c € owards causal learning

®* Expand docs & code examples
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® ForestFlow:

* Xtremel: ML platform for multisensory traini
/ ® BentoML: The Unified Al Application Framework
O


https://github.com/deepcausality-rs
https://github.com/lfai/proposing-projects/blob/master/proposals/deepcausality.adoc
https://github.com/lfai/proposing-projects/blob/master/proposals/deepcausality.adoc
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Approval on DeepCausality

Proposed Resolution:

» DeepCausality as a sandbox project of the LF Al & Data Foundation is
hereby approved.
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Upcoming TAC Meetings
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Upcoming TAC Meetings

> August 24 — SapientML new Sandbox Project from Fujitsu; Trusted Al
Committee update

»  September 7 — Update from the MLSecOps committee, <open slot>

Please note we are always open to special topics as well.

If you have a topic idea or agenda item, please send agenda topic requests to
tac-general@lists.lfaidata.foundation

LILF Al & DATA
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Upcoming Events of Interest

» 2023 AICON Middle East Summit - October 8th to 9t in Riyadh
https://lfaidata.foundation/blog/2023/07/18/2023-aicon-middle-
east-summit-call-for-topics-from-around-the-world/

» Open Source Summit Europe in Bilbao, Spain, September 19-21
— LF Al&Data will have a booth

https://events.linuxfoundation.org/open-source-summit-europe/

CLILF Al & DATA

10AUG2023


https://lfaidata.foundation/blog/2023/07/18/2023-aicon-middle-east-summit-call-for-topics-from-around-the-world/
https://lfaidata.foundation/blog/2023/07/18/2023-aicon-middle-east-summit-call-for-topics-from-around-the-world/
https://events.linuxfoundation.org/open-source-summit-europe/

Open Discussion
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TAC Meeting Detalls

» To subscribe to the TAC Group Calendar, visit the wiki:
https://wiki.lfaidata.foundation/x/cQB2
> Join from PC, Mac, Linux, iI0S or Android: https://zoom.us/j/430697670

> Or iPhone one-tap:
»  US: +16465588656,,430697670# or +16699006833,,430697670#

> Or Telephone:
»  Dial(for higher quality, dial a number based on your current location):

» US: +1 646 558 8656 or +1 669 900 6833 or +1 855 880 1246 (Toll Free) or +1 877
369 0926 (Toll Free)

> Meeting ID: 430 697 670

y International numbers available: https://zoom.us/u/achYtcw7uN

LILF Al & DATA
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Legal Notice

The Linux Foundation, The Linux Foundation logos, and other marks that may be used herein are owned by The Linux Foundation or its
affiliated entities, and are subject to The Linux Foundation’s Trademark Usage Policy at , as
may be modified from time to time.

Linux is a registered trademark of Linus Torvalds. Please see the Linux Mark Institute’s trademark usage page at
for details regarding use of this trademark.

Some marks that may be used herein are owned by projects operating as separately incorporated entities managed by The Linux
Foundation, and have their own trademarks, policies and usage guidelines.

TWITTER, TWEET, RETWEET and the Twitter logo are trademarks of Twitter, Inc. or its affiliates.
Facebook and the “f” logo are trademarks of Facebook or its affiliates.

LinkedIn, the LinkedIn logo, the IN logo and InMail are registered trademarks or trademarks of LinkedIn Corporation and its affiliates in the
United States and/or other countries.

YouTube and the YouTube icon are trademarks of YouTube or its affiliates.

All other trademarks are the property of their respective owners. Use of such marks herein does not represent affiliation with or authorization,
sponsorship or approval by such owners unless otherwise expressly specified.

The Linux Foundation is subject to other policies, including without limitation its Privacy Policy at http: / _ ( and
its Antitrust Policy at . each as may be modified from time to time. More information about The
Linux Foundation’s policies is available at :

Please email with any questions about The Linux Foundation’s policies or the notices set forth on this slide.
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