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—ESZRINRER T2 (HW+laaS+PaaS+Saas)

laas Paa$S Saa$
Mainstream Open Source Cloud services life management any time, any where, any device

openstack .

W adapt. You wcceed

HW

Rack
Hyper-converged
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Gemini Service Portal
| Paas Gemini GOC PaaS/System Portal
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Big Data Processing Machine Learning Job
A
Start [ \ [ A \ Inference
Package the new
Prepare Data DL training DNN model together
training Pre- - Dsf\g;lezo:)?\el ) framework mp Dl:lrf;ll:lw:del m)  with preprocessing
data processing preparation 9 into inference proc.,
and deploy API
r defi ormat . .
cangores. | | Sanstormaton Provide bese Scalabity end HA
- Data set i 1t different models for different Training with GPU deployment are
management preprocessing plugin scenanos NG

Al BA £ B 2L 212 Model 2 P EEEslFeds 1& It Model FB
IBEA D HT Framework TR AR R A9 Model AR EIE DT

ANEBUE R IE rEEEEE (GPU &2r) LG Sakin
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Event Data

22 (5] (Auto Speech Recognition service)

ASR Service
(Inference)

Stream Data

Message Brokers
ﬁ%ﬂ?}ﬁ)ﬁﬁ

% kafka @

(utterance,
Transcript)

Processing

APACHE

STORM"

l(Sessmn log)

Deep Storage
(File System)

Distributed Storage (Ceph)

Management &
Coordination

' A
11 Zookeeper

—
—>

—>

iop P

TensorFlow

"+ 8 Apache Ambari

Updated ML
models
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* CPU, Storage, GPU
o ZMIE{B 14 (Scalable clusters)
- ERRE HER KRR BB REES
« FEXEM S L BHT
 Hadoop — Data Extraction, Map Reduce,
Scheduler, Streaming data,

* Al — models, Machine Learning IDE, Back
Propagation tools, Model Reduction

e Data Analytics Visualization Cha“enge
« S M RIIERIE

* Text, Multi-media, Streaming Video/Audio
- BRE/[FeBEESTE
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Service Portal

- EAHATLIBBERMBCH

EEEE ( Big Data, DNN
Machine Learning, etc)
- nEEIEEIRM (Share Data
pool)

- 2 EEEEE REERZE

imARFS ( vM’s, Dockers, and
Physical servers)

ElRFEmBAREE

GOC Platform

m :

Big Data Machine
Processing Leaming Job

Virtual Docker andla
Machine Container C ontan =i

Data Pool
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Big Data as a Service (BDaaS$)

v Provide the most popular 3
analytic toolkits on one Data Scientist Data Analyst Model Validation
p[atform Allow multi-tenants to do

different tool sets

v Allow Data Scientists to — . )
customize their toolkits !5« */

v Self-service provisioning
allows Enterprise to do

data mining with ‘ m

data mining without worry 2 BDaaS @ ¢ 5 STORM Solr”? T
about infrastructure JnaifiWer | o Iemilamm SO Ork: @S tudi 0
resource based on the vast | L /8, Z00Keeper uaio mongo BRASE
set of open source . - —— —— :
v More effective sharing of analytic toolkits r Caffe J( Chainer ]_[ Tensorflow H MXNet J_{ Torch 1
hardware - scale out :
cluster on demand 1 [ii—-o] [mn-o] [wm--0] [wm-0] [wm--0o]
|-||m---o.] |.|m|---o‘| |-||m---o-| |-m||---o.| |-m||---o‘|

' ‘ Analysis clust
v ?rowde.Sandng function all?ea::areart\:dyi: ::’:'s“gr:d w0 [0 w0 om0 im0
or testing or demo to make most effective T r T T T 2 | T T T

scenario use of hardware

resources @ @ @ @
v Always-up-to-date software

version




Cloud Service Provider Object Hierarc

Solutions

Tenants

Users

-+ Gt s | Dot Uner

DrupalDocker
Redmine
CUS_GKB
Git -
CUS_GreatlLink a
gkb@ 2 Data Volumes lmages
CCS -
CUS_ICLM Jinha
MDCS CUS_LR word
Public Create Time
IVA GEMINI lelm
ICLM - great
GeminiDemo e Ubuntu14.04-2016.3.0 ACTIVE True 2015-12-31T16:00:00Z
WCMcontent
. et ie
HadoopJob geminimdcs e ContOS6.6 ACTIVE True 2015-12-31T16:00:00Z
HakanTest
HadoopCluste GEMINI DEMC test@ Drupal ACTIVE True 2015-12-31T16:00:00Z
Extension
jc@n Alfresco ACTIVE True 2015-12-31716:00:00Z
OpenEMM IONetworks .
cC@r vol01 Wordpross ACTIVE True 2015-12-31716:00:00Z
S NavioWeb —— volO1restore Windows7-2015.3.0 ACTIVE True 2015-12-31T16:00:00Z
¢
Showing 1 to 10 of 2¢ — ] MatlabLicenseWin7 ACTIVE True 2015-12-31T16:00:00Z
Showing 1 to 10 of 12 Showing 1t Showing 1to 5 of 5 Matlab2014aWin7AlI50G ACTIVE True 2015-12-31716:00:00Z
Matlab2014aWin7ANS50G Splashtop ACTIVE True 2015-12-31T716:00:00Z
Matlab2014aWin7OnlinelnstallS0G ACTIVE True 2015-12-31T16:00:00Z

Showing 1 to 10 of 66 rows 10 -~ records per page - 2 3 4 5



Roles & Responsibilities

Features & Capacity

Create tenant/Quota
user-tenant management
user-role management(*2)
enable / disable solution
create / delete tenant network
site Management

VM operation (start, stop, etc.)

VM resource Mgmt (Image, Volume, Snapshots)

generate report

Manage policies (Load Balancing, Auto-scaling,
Firewall)

Solution Foundry (Create & Delete Solutions from
GSP)

system-admin

O X X O O O O O

tenant-admin (Service
Provider)

X

O O O X X O X

X

Service Users (Service
Portal)

X

X O O X X X X

®)



Eixm k755 ZF =235 (Gemini Solution Foundry)

 Cloud Service Definition can be written in
I
templates under GOC.

Internet

BDaaS GSP (version 2)
- Contains Spark & Tensor Flow Apps

Metadata, Virtual Container
Parameters Resource
q m docker
Policies i i
o - G A new version of BDaaS GOC Solution
'd . . . 5
@EI Service solution is being uplloaded to Library
Rephestration GOC. Note a GSP is not a
VM image ST ol cloud service until it's gt - ‘ VSaaS
- -’ ¥ o assigned to a tenant & ng
MacOS Appllcatlons instantiated. ) - Version 1
q redhat - I\-/ersulJn 1 - Logo.jpg
- Logo. N
P Spark f ; Sitge.yjapral > SIOET
Biz logic - Forms.yaml = FETGEE
—— - Sw._config - Sw_config

I: - - Sportal package ) Spo"my




Multi-Tenancy (ZTHPARTS )
* GSP solutions can be assigned to multiple tenants to be operate

on the same Cloud Instance.
Assign VSaaS

Library

%

- Version 2

- Logo.jpg

- Site.yaml

- Forms.yaml
- Sw_config

- Sportal

package

GOC Solution

@\/Saas

Welcome to Gemini Open Cloud

Version 1
Logo.jpg

- Site.yaml

- Forms.yami
- Sw_config

- Sportal

package

And

BDaaS solution

Service Provider A

solution only

openstack’

Assign BDaaS

>

Service Provider B

Nx for VMS Service

W = = End users for Service
R - Provider A

m N |
TF for IVA
Service

f\

BD Service for
Data Scientists

K

End users for Service
Provider B

Spa
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APEX NVIDIA. N-aemanc oua oservices

OSS AKVM
";«U;ODESK”
DS MAX" .*

Service Usage Configurations

Application Installation Files

S docker

) Application Silent Installation Scripts
Application License Files
SQL Server :

CSJ Service User’ s VM

Deep Learning /;\ ANSIBLE

ff > D @ EG P < >

Caffe  cx. &5 ML NIk GHEE 5,00 eNet <SP cHEer =
PRETRAINED MODEL Fa briC

mnerva  mxnet  @® theano o SALTSTACK

Deployment Management Tools

» A new approach to bring up cloud service with flexibility and manageability
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* Hardware resources are provisioned into zones

to accommodate different tenants Solution [l Solution Selifen One Service
T o000 Portal per
) ) ) enant1 Tenant2 Tenant K
* Solutions are uploaded via Solution Foundry Tenant
and can optionally have Service portal Resource Manager
* Resource Manager manages multiple tenants & (c]o]e3
determines where the resource is available and
dispatches the job Workload Manager
. (Job scheduler)
® Workload Manager schedules a job for
solutions (e.g. Tensorflow) and optionall K8S and :
. g ( 5 . ) P y Physical Cluster
specifies the resources it needs (not tenant Openstack other Machi ~—  Manager
aware) Containers achines

 Cluster manages a group of homogeneous
resources and track the status of a job _
Dedicated Zone Shared Zone

* Openstack manages VM’s & Physical machines (VM + Bare Metal + (Containers + GPU)

rovisioned by Ironic
P Y Dockers + GPU)
*K8S manages Dockers

e Other forms of containers




Resource Manager (£

* Responsible for managing a system of
multiple virtual resource types

* Each virtual resource type can have its own
virtual cluster manager

* Features
* Provisioning Manager (Solution Foundry)
* APl Server
* Message Queues
* Queueing Manager
e Task Controller
* Workflow
* Scheduler
* Quota by Tenant

*Resources can be separated into multiple
resource zones (typical based on resource
types and its tenant owners)

SREE)

GOC Resource Manager

h Rabbit —'

Scheduler

Service Task
Provisioning Controller
9Solution

Foundry)

Workflow
Engine

I
v &

Cloud OS Driver ‘ GOC Persistence

a-®

openst_ack ceph

Resource
Pools



Workload Manager (HE1E & IE)

* Responsible for
Queuing & Scheduling e e

JO bS tO m U |t| pIe Workload Master Workload Slave K8S Cluster
systems

E : ~ ingulari i ; Master
* Independent of the h o J | -
i| Master o L |
resource manager on i A |

each system — i EKSSAPI

Workload Slave

e Can have its own
portal or CLI

e.g. LSF (Load Sharing ; . - g
Facility), UGE (Univa
Grid Engine), Slurm

____________________________________

| 'V Cluster Manager |

10/26/2017 Confidential
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e VVirtual Data Center’s are

’Rent by Capacity’
e GPU’s can be more

efficiently utilized in a job

gueue environment

 GOC workload manager
allow users to share a GPU
cluster based on ‘Rent by

Utility’

* Workload manager queues

job to Kubernetes (for
dockers) & Singularity
containers

10/26/2017 Confidential
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Tenant 1 Service Portal ] [ Tenant 2 Service Portal

@} Gemini Open Cloud

Workload Mgr

OS + K8S/ Docker + Nvidia +
CUDA

( ) 4 il
(1= u| = ==l==0 ===
@ E .] -- @ mﬁ..' @ I
u E 1 == &Elxﬁl E—-“['El —1 e Chd=
\_ _/

Dedicated Virtual Zone

Shared Batch Zone
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. FIE s s E A RREIESE &9 Gpu

£ 5
T 4

-EIRERER NI EERERS
o] PIEAHZ /D EIR (quota limits) .

Master
Node

NFS Server
’I

* GPU isolation: - Mount $torage to Pods
- HEREFBCW GPU BIR ,
ﬂgﬁxjﬂﬁﬁﬁj\g P Deploy/Manage Pods
« HP oI RMRLIE |
« HEXR LAFAERIE, :ﬂ)? = &) [ e e e
LEI:'I:E EU :m/ \/ﬂj

.\R' o] BE iR H GPU EFHEE R




Z38 Jupyter Web
Ul & B2t

2K 3 i 1% 2=

= 5 0] 57 Z 2{1Z (Data Sharing) @

Data Input

Data Input

30T EF BE 313 Nle= S ER|
/KE—TE:'LEI /KE—%EI

GPU P
Container ontaine

GPU
Container

DGX-1 GPU Server

7538 Spark Jupyter Terminal Admin Mounted
B 1#{E% NFS Server

NFS Server

%38 Tensorflow Jupyter FEERIZE] NFS Server
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Self-Registration 5 A& BT MR
Service Portal
Self-Provisioning FREBTRBERYS - HEEEZ S
12 BEf Provisioning
Service Life Cycle BiTEERENEmEE :
Resource Monitoring BT ERME AR - DUR B RIERA
BRI D ik Es
Solution Management Bl RFFPEREEBEREN
User Management EAREEEREE . -
Service Report Biin &R RIS 5 AR
Service Customized Ul EHERRFBERERIENE .
Ready Spark 10.113.1.19 9 ® gomini com 20170100 162419 Privale
Automatic Notification ElwARISE Portal AABREH] ( R o e TR mn o mmmmmmn e
Portal ?E%D/E‘j\- Emall ) pep— Ready HBase 10113118 SO gammn com 20170100 182419 Private
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< Provisioning .
Servers
—_———
Approval / reject by IT admin and @@@
senior manager
Users browse service catalog and Automated provisioning / initiate VM Withdraw / Garbage collection
add services to request list, submits / container
Ag the request A

<

Email/SMS notifica Email/SMS notific

Users can access the IT resource or . ,
services IT admin could monitor the system

status via Dashboard
> GOC self-service portal integrates the predefined services and advanced automation, allowing

users to request and receive IT resources without intervention and then monitor, manage, and
control those resources
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BDaaS users VVSaaS users

Service ‘ é ‘

Provider

R -
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Center M~ K &~
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Operator ) = =




Shared Zone Job Submission

Service Portal 8 Notificason 99 LI

aEMING cLouo

AN, Service Portal

GEMINI cLouo

Service Portal
GEMINI cLouDo

HPC

GEMINI

@  Kubem: Console

GEMING - HPC Account 0

<@

System information as of Fri Nov 10 07:45:36 UTC 2017

System load: 0.08 Processes 93

Usage of /: 15.9% of 39.34GB Users logged in 1

Memory usage: 4% IP address for ethO: 192.168.100.12
Swap usage: 0%

Graph this data and manage this system at
https://landscape.canonical.com

Get cloud support with Ubuntu Advantage Cloud Guest
http://www.ubuntu.com/business/services/cloud

193 packages can be updated
120 updates are security updates

New release '"16.04.3 LTS' available
Run 'do-release-upgrade’ to upgrade to it
Last login: Fri Nov 10 07:45:37 2017 from 10.113.6.90

account@mastertest-43-0:~$




GOC - All for your Cloud Needs @

Meet Industrial Standard: STABILITY + RELIABILITY + HIGH AVAILABILITY

m RELIABILITY HIGH AVAILABILITY

Unique Advantages: SIMPLICITY. + INTEGRATED SOLUTION + SELF-PROVISIONING

Gemini Open Cloud Inc.




Thank you

Gemini Open Cloud Inc.



