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What is Acumos Al7

@ Open Source Platform to Harmonize Al Solutions

@ Distributed Al Marketplace

(2 Interoperable Microservices

Sl

@ LFAI Ecosystem to Expedite Collaboration & Innovation

&5 AcumosA



Platform Overview

K8/Docker
Images

Search

Review

License
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Plattorm Value and Benefits

Portable Models

Models Marketplace, Onboarding,
Deployment

Models are containerized
microservices which can be
deployed where necessary to
any application. Any system
can reuse the logic if it
supports Docker.

&5 AcumosA

Portable Training

Models licensed and retrained for
different purposes

Models are adapted to
different problems through
training which can be done
anywhere in order to comply
with security principles (e.g.
HIPAA) even if the model is
to be executed elsewhere.

Portable Data

Reusable Data Pipelines

A data pipeline (acquire,
select, combine, transform,
etc.) can be used with any
model so data access can be
done once and used to build
many solutions.
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Acumaos Al Platform Architecture
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ML Tool
Library
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TensorFlow
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Pre-training/Testing
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&5 AcumosA

1 — Toolkit Onboard

gModeler

External APl Gateway

Onboarding
Web Onboarding
Authentication

Convertor/Dockerizer
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CI/CD - Test Automation and Deployment :
% % chkito@ ;g; i‘ 7
e JU.: 5= Nexus RS >
Commit Build Test Stage Deploy Dev/iQA...
® O o O O

» Continuous Integration/Delivery

Bootstrap Code

Production
® g %
@
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Acumos Al Open Source Software Technologies and Tools
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Clio Open Source Release, Nov 2018
EEN

= [INAP DCAE Integration

= [-RAN RIC/XApp Deployment
= ML Workbench, Notebooks

= Data/Training Pipelines, NiFi
= Model Ratings

= Predictor Scoring

= [I/CD for Kubernates

= |PR Licensing Protection

= [ross Company Licensing

= Pluggable MLWB Framewark

= |ntegrated Catalog Search

= |ocality/International Design
= Platform Co-branding

= Support for G/C++ Client

* (nboarding Spark/Java
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10/Jan/18 to 12/Aug/19 (All Time) = Refine report =

3500
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M InProgress
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TIME

Clio Release Revised - Sprint Calendar 2019

m Key Stats (60%)

= 8 Projects

= b7 Repositories

= | 27M+ lines of code

= 4K+ Commits

= 84 Contributors

= 78 Reviewers

33 Epics, 104 LS, 28 Tasks
[78 Jira [tems

200+ Internal APl Functional
a0+ External API's

00%+ Code Coverage

w
i )

gl(g Weak 22
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Clio Releasa

Identified & Review|

User Stories/Taks




Key Features and Use Lases
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AT&T Network Al

Autonomous, Contexual & Predictive Network to drive new experiences at higher velocity

Edge
Compute

Software
ONF/ORAN @ Network Al ened

Storage

Artificial
Intelligence

&% Acumos A ACUMOS
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ONAP / Acumos Al Integration

&- 0 Acumos Private
Modeler Market Place

NI

Trained Model
Catalogue

Acumos Public

Analytic i Analytic
s e °

Cé

DCAE Design SDC Designer

Studio o . o Desion & eatio »

XNF Onboardin

Market Place &'}
Model training, e
refinement, & Valigdtion

/ Central Data Lake

d

Validate

Independent

k Sampled Data

Historical Data

DNCA A
[ o o Service/xNF / workflow Design
Config Design / Controller Design Studio
DCAE Design Studio
@ = =W ONAP Module Deployment Blueprints
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ab/0RAN RIC - ML model litecycle L a \

Non-RT RIC Mgmt

c
<2
8 2

3
3
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1
ML Modeler ' Ser.vice mpc?ggﬁiit - —— == -
Design ML i Designer policies \
Model Catalog : I I
i |
o UpIoa&l |
Trained

Mode! ML models (loop 3) /I

S p—

ML model
Catalog

Publish to

Non-RT RIC 01 (CM, deploy models) Download to

A1l (policies for models) near-RT RIC,
O-DU, O-RU

ML models (loop 2) o

ML models (loop 1)

01 (FM, M) Near-RT
0 LX
S
E2
Collect

—_—

o 0-cu-cp
-

* ML Training Host can be part of non-RT RIC t Traini
raining Hos can_ e part of non Select Training Data Lake  Real Time Data
or can be executed offline Data
Collector

EFE

01 (PMﬁata to ML training ~

host) = . =717 ,




ab/0RAN RIC - Acumas Integration . hd

e Acumos microservices deployment with GRPC/Protobuf and self-
contained request/response usage pattern

ACUMOS

Catalog

=NexusOSS docker
‘your private docker registry

. ) registry

 New Acumos microservices adapter connecting ML model to RIC
via Python interface for messages on the bus using RMR.

xApp built using Acumos microservice

e [ontrolled by JSON Config file for mapping incoming messages of

interest onto calls to prediction/classification functions oftered 2
by the Acumos M3 PP | Acurmos Standare
RMR Protocol Microservice http / GRPC Cumzs I
. . Adapter mode
* Two Docker images deployed together to serve as a single xApp thon Microservice

RMR Lib

via Helm chart

e Performance measurement results are acceptable for non-real- Kubernetes pod
time and many near-real-time xApps.

« XApps use cases: ab traffic steering, ok optimization, MIMO
beam forming optimization, etc
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® ® @ Acumos Research X +

& C (@ Not Secure | acumos.research.att.com/index.html#/designStudio Q W P (G o :

AT&TICMLP

= & rcumosAl

fr HOME Design Studio BETA

Home

3 MARKETPLACE
Q Search ML Workbenct Sheetal Kondhare

ML WORKBENCH

-
ab
o MY MODELS

28 Dashboard

Q ON-BOARDING MODEL
! B Projects v
E: m - =

Zf DesiGn sTuDIO BETA

W Pipelines Y Projects —Pipetines g Predictors
Es SITEADMIN B Modes . 67 120 32 231 67 102
@\5 QANDA AcuCompose MI— WurkhEnEh
A REPORT ISSUE B Notebooks v
¢B) MLLEARNING PATH @ s | Plug and Play

CMLP Studio
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Lorem Ipsum is simply dummy text of the printing
and typesetting industry. Lorem Ipsum has been
the industry’s standard dummy text since
the 15005, n an unknown printer took a galley
of type & scrambled it to make a type specimen.

AcuCompose

Lorem Ipsum is simply dummy text of the printing
and typesetting industry. Lorem Ipsum has been
the industry’s standard dummy text ever since
the 1500s, when an unknown printer took a galley
of type & scrambled it to make a type specimen

Zeppelin Notebooks

Lorem Ipsum is simply dummy text of the printing
and typesetting industry. Lorem Ipsum has been
the industry’s sta
the 1500s, when an printer took a ga
of type & scrambled it to make a type specimen

Jupyter Notebooks

Lorem Ipsum is simply dummy text of the printing
and typesetting industry. Lorem Ipsum has been
their lard dummy text ever since
the 1500s, when an unknown printer took a g
of type & scrambled it to make a type specimen.




Acumos Collaboration

Acumos Marketplace facilitates iterative ML model development, training and improvement among collaborators

Onboard

+

Develop

\

Acumos.org

Company A/

&5 AcumosA

R
e
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Historical
Data

CompanyB




Acumos Vendor Collaboration and Federated Training

Acumos Marketplace facilitates iterative ML model development, training and
improvement among collaborators

* \Vendor Develops Model

e Trains On Ideal Data

* Federates Via Acumos

* Model Retrained On
Actual Data

* Model Deployed

* Refinements Shared With
Collaborators

&5 AcumosA

Federation

Exceptions

Model Improvements

< No Company-specific data

e Company A

\_

Historical
Data

CompanyB

Procurement

Licensing

Ideal Data
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Video Analytics for Real Time Streaming Data

Build using Acumos Al open source platform

Uses AT&T Research Labs Acumos Al instance which provides various video analytics machine
learning models.

Streaming Video Analytics powered with following Acumos Al Models :

Object — to classify the images in the video for ad insertion
Sentiment — to detect the mood of the scene for ad insertion
Face Detection — to detect human face

Face Recognition — to recognize well known celebrities

Privacy — to pixelate and provide privacy of the detected faces.

Logo Recognition — to detect various company logos for advertising purposes
Frame Ranking - compute the best frame in the video

Fast, Easy, Drag and Drop building of complex Al Applications using Acumos Al Design Studio by
chaining multiple ML models

ACUMOSA|



Video Analytics Models Chaining in AccuCompose

Q Acumas Al & AT&T LabsResearch

Design Studio BfTA

Home

Marketplace ) )
video_analytics

Solutions Models

FraudSolution (1.0.0)
ImagePlusMood (1.0.0)
SentimentPlusTopic_Prediction (1.0.0)

v @ ingest_video_datal
video_analytics (1.0.0)

Data Transform Tools

< Collator (1)

< Datamodel_MS (1)

< DirectTV_Program_FeatureExtractor (1)
« pole_fill_attributes (3)

< Splitter (1)

Data Sources

< GenericDatabroker (1)

@/ﬁ\} AcumosAl

v @ Splitter1 g

-]
@ image_elassifier1

v

@ face_privacy_detect AI1L

'® splittera ®

@ g

Probe: o Clear

@ sfer_classification_datal

s ﬁ image_mood_classifierl

.
@ att_celebrity_recognition1 o
¥

y v o000

* @ Collator1 @

@ return_video_analytics1 Q)

@ face_privacy_pixelate_AI1

1+
@ sfer_face_datal

o
3 @ att_cocol )

Validate

Properties Matching Models

Node Name:
empty

Node Type:
return_video_analytics

Author:
SANDEEP KUMAR REDDY

Model Provider:
SANDEEP KUMAR REDDY

Toolkit Type:
TensorFlow

For more details...

My Solutions



Video Analytics System Powered by Acumas Al

Q Pipeline Application Demo (PAD) for Acumos

on model proto input output latency . - 4 2l - Al
v Face Detection o 5 E 217.8 ms - ‘ g - commercial
«  FaceBlur o K E 124 ms
'  Face Detection (alt) O 5 [ 550.4 ms o
X Face Recognition O 5N B 367 ms
59 | Pipeline Activation Asset Selection
region X y w h region X y w h
=3 225 67 53 53 =5 137 18 24 27
92 120 102 45 45 =4 264 94 27 36
=1 2 132 37 37 ag 55 133 22 27
=0 442 90 43 43 =2 112 115 21 26
21 194 56 41 56
Lece Dt ticy oe Face Blur 300 Face Detection (alt)
tag score tag score
suit, suit of clothes 0.816 sad 0.223
jean, blue jean, denim 0.037 excitement 0.16
Windsor tie 0.033 amusement 0.14 b el SRR 1) ]
bow tie, bow-tie, bowtie 0.019 fear 0.127 m ¢ Er— 4_
gown 0.009 awe 0.12
Image Classification (59 | 3] Image Mood (59 ] 0] Frame Ranking




LFAl Landscape and Acumos Al
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Linux Foundation Al Landscape
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Machine Learning Stack

Data Governance

O
Q
Data Data Data Data Data Data Data o}
prep cleansing ingestion analysis transformation validation splitting g
= Q
D D)
T . ol
< Ethics Management s
o
Model § Building Training Model Training ~
creation = a model optimization validation at scale CE_D
)
£ O
2 =
Security Management 3
o : o)
Rollout Deploying Serving I\/\OHITOI’.II’]g & . Finetune & =
Logging Improvements 5
Cloud
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LFAI Machine Learning Stack
>
/1 | eDL
AcumosAl . . Ange |

AcumosAl AcumosAl

Acumos Al Framework Integration (Proposed)
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Open Source Machine Learning Stack
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