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ITU-T Study Groups (Study Period 2017-2020)

International
Telecommunication

YU ARE HERE HOME = IMU-T = STUDY GROUPS = STUDY PERIDD 2017-2020

Standardization work |s caried out by the technical Study Groups (SGs) in which representatives of the ITU-T
membership develop Recommendations (standards) for the varous felds of inlemational lelecommunications.
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WP2 Cloud Computing & Big Data

Q7 Requirements, ec.usystem,.and general capabilities QAN B AIAH HHAE
for cloud computing and big data

e Fynctmnal architecture for cloud computing and P———
big data

Q19 End-to-end cloud computing management, cloud A2A e 25
security and big data governance (xR, 2ot 5 )
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Cloud computing fundamental

Y.3500: Information technology — Cloud computing — Overview
and vocabulary l'

¥.3501: Cloud computing — Framework and high-level
requirements

Y.3502: Information technology — Cloud computing -
Reference architecture

¥.3503: Requirements for desktop as a service
¥.3504; Functional architecture for Desklop as a
Service

.3505: Cloud computing - Overview and functional
requirements for data storage federation

*.3508; Cloud computing - Overview and high-level
requirements of distributed cloud

¥.3509: Cloud computing - Functional architecture for
data storage federation

¥.3512; Cloud computing - Functional requirements of
Metwork as a Service

%.3513: Cloud computing - Functional requirements of
Infrastructure as a Service

.3515; Cloud computing — Functional architecture of
Metwork as a Service

.3516; Cloud computing - Functional architecture of
inter-cloud computing

¥.3519: Cloud computing - Functional architecture of
big data as a service
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User view — Functional view

!

Deployment h p— Implementation

L View ) L VIEW )
¥.3502(14)_F7-1
<Transformations between architectural views>
CCRA view Description of the CCRA view Scope
: The system the igs, the roles, the sub-roles and the 5
User view e mwmm'%ivﬂ' % Within scope
Functional view The functions necessary for the support of cloud compuling activities Within scope
: : The functions necessary for the implementation of a cloud service
Implementation view wilhin service parts andlor Infrastructure parts Out of scope
Depl i H;Elhn! ll's furac:lm_smgf a_ﬁl{uud Service alra tg_:llt'mizall implumanlt:dm Out of
oyment view within already existin rastreciure elements or within new elem scope
to be inlrodugud in this infrastructure

NOTE - While details of the user view and functional view are addrassed within this Recommendation | International Standard, the

e o oo s RS b 1 mplermeniatons nd acel

<Cloud computing reference architecture views in Y.3502>
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Legend to the diagram

¥ A0 14y F7.2

<Transition from user view to functional view=>

[Reference] ITU-T ¥.3502 Information technology — Cloud computing — Reference architecture, 2014.08.
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<Cloud computing roles and sub-roles>
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<Cloud computing activities relating to cloud service customer sub-roles>

- 1289 -




»,

oo ccsnsam
S Faad

<Cloud computing activities relating to cloud service provider sub-roles>
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<Cloud computing activities relating to cloud service partner sub-roles>
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<QOverall of cloud computing activities in sub-roles>
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Legend to the diagram

VNS FBD

<Functional components of the cloud computing reference architecture (CCRA)>
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Machine Learning as a Service (MLaaS): A cloud service category in which the capabilities provided to the cloud service
customer is the provision and use of machine learning framework

e/ .

Sae
ML APts
ML Application  Model ML Service = O
Developer % : . E‘
(CSN:Cloud sarvice develope] s ?;Is.:}emce Provider N Q
E Data ML Service Customer
— (csc)
ML Data Provider
[CSN:data provider)

*Infrastructure as a service (laaS): Cloud service category in which the cloud capabilities type provided to the cloud service customer is an
infrastructure capabilities type.
“Platform as a service (PaaS): Cloud service category in which the cloud capabilities type provided to the cloud service customer is a platform
capabilities type.
*Network as a service (Naa5): Cloud service category in which the capability provided fo the cloud service customer is transport connectivity
and related network capabilities.
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i, h " ™
ML data acquisition ML data processing 4 ML model development ) (" ML model deployment A
- Iy ™ - ™ F . - -
. Data - - Model
Data collection pre-processing Model training Model validation depl -
——— - ) s ~ - - "
Data labeling Feature Hyperparameter : Manage
(Optional) engineering tuning Model testing model
S — ™ . “ PN v N y
\ J X J N\ AN J

[Reference] ITU-T ¥.3531 Cloud computing - Functional requirements for machine learning as a service, 2020.07.
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. Model
A training
Tdralnlng
ataset Hyperparameter
] tuning
Raw data e,
Model
validation
' Validation —
E dataset
; S
: Test Model
Raw data : dataset testing
' e —
: ML dataset
T Request retraining 7 '

[Reference] ITU-T ¥.3531 Cloud computing - Functional requirements for machine learning as a service, 2020.07.
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- Generate example
i ™ data

Source ang prepare
youl data
Deploy the

e—s Codeyour model  &—e roo o oiiate and
tune your model

Deploy your trained
madsl

Train a model|

<AWS ML process>

1 Get predictions - l.hnlwr'mlung:iﬂg. 7 Manage your modals
frem your model predictions and versions

<Google Cloud Platform ML process>
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Companies in Real Field
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<An example of ML life cycles>

[Referance] The Desp Learning Toolset - An Overview, Medium,
URL:
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/— \ ML Medel Provider
Data Provider
T mumodel
ML Model
Lhsoos ! request/report
ML Framework ML functicnality ML Framewaork
ML Data Provider J 'L Customer
Y
Data request/repart Use ML functionality

[Reference] ITU-T ¥.3531 Cloud computing - Functional requirements for machine leaming as a service, 2020.07.
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ML Framework provider

MLaa%

e AN AN Y,
MLDP: Machine leaming data provider .
MLMD: Machine leaming model developer Legend: [__we | <_sre 2> Camm >
MLSP: Machine leaming service provider

MLRL: Machime leaming service user
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Result data set
fe.g. leaming history)
Trained-
M. moddel

A

@ Requset leaming ML model with
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evaluation prosocel
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Virtaal machine for ML
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o CSCMLSU request leaming
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& Reset parameter pobicy &
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@ CSP:MLIP report leaming
results ta CSCMLSU
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I Local worker node I

Iy Set bearming parameter schedulng
2} Set connection tepadogy
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CSP:MLSP

Raw data 1, Preprocessing -
inpu raw data and Training dala
LR 2
ELLE L pemeraling
i trnining data
3
['-h:-l:l iapul = Data mput
farprediction '= for prediction
Tessssmmsaw T -

6. Using the prediclion resuli
lor monitering traffic speed and
controlling traffic signals if
neciled
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CSN:DP

CSN:MLMD

3. Developing MI

models used for
Irnining

l CSP:MLSP

)

Data input ™3
for prediction § = cspadLsSP

EEEEmEE e

Tratned mosdel

p tralfic spoed
used for applicatis

prediction application
and providing the service
with the trained/deployed

prediction model

validating ML model,
Managing and deploving

trained model
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