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	�� GOC –�������
�
�����	��� (HW+IaaS+PaaS+SaaS)

HW
• Rack 
• Hyper-converged

PaaS
Cloud services life management

IaaS
Mainstream Open Source

SaaS
any time, any where, any device 
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Next Generation 
Cloud Service Platform
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Event Data

Message Brokers
Stream Data 
Processing

Deep Storage
(File System)

Stream 
Notification

Distributed Storage (Ceph)

Management & 
Coordination

���� (Auto Speech Recognition service)
ASR Service
(Inference)

(utterance, 
Transcript)

(Session log)

Updated ML 
models
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• 0�����
• CPU, Storage, GPU

•!#��� (Scalable clusters)
•�/��%�,���$��	-��

•1�'.*0��"�
• Hadoop – Data Extraction, Map Reduce, 
Scheduler, Streaming data, 
• AI – models, Machine Learning IDE, Back 
Propagation tools, Model Reduction 
• Data Analytics Visualization

•
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• Text, Multi-media, Streaming Video/Audio
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Service Portal 
•� )��*�/�*�"
.$
02Big Data, DNN 
Machine Learning, etc)
•����+�� (Share Data 
pool)
•&'*��(!,+��1
#�	2VM’s, Dockers, and 
Physical servers)
•1�	�
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Sa
aS

Solution Foundry

● Load 
Balancing

● Auto-Scaling
● High 

Availability
● Multi-Tenancy
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Big Data as a Service (BDaaS)

Data Scientist Data Analyst Model Validation
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Cloud Service Provider Object Hierarchy
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Roles & Responsibilities
Features & Capacity system-admin tenant-admin (Service 

Provider)

Service Users (Service 

Portal)

Create tenant/Quota O X X

user-tenant management O X X

user-role management(*2) � O X

enable / disable solution O X X

create / delete tenant network O X X

site Management X O O

VM operation (start, stop, etc.) X O O

VM resource Mgmt (Image, Volume, Snapshots) O O X

generate report O O O

Manage policies (Load Balancing, Auto-scaling, 

Firewall)

O O X

Solution Foundry (Create & Delete Solutions from 

GSP )

O O
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�������� (Gemini Solution Foundry)
• Cloud Service Definition can be written in 
templates under GOC.

Metadata, 
Parameters

Policies

VM image

Virtual Container 
Resource

Service portal 
Biz logic

Service 
Orchestration

Applications

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

GOC Solution 
Library

- Version 1
- Logo.jpg
- Site.yaml
- Forms.yaml
- Sw_config
- Sportal package

- Version 1
- Logo.jpg
- Site.yaml
- Forms.yaml
- Sw_config
- Sportal package

VSaaS

A new version of BDaaS
solution is being uploaded to
GOC. Note a GSP is not a 
cloud service until it’s 
assigned to a tenant & 
instantiated. 
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Multi-Tenancy (������
• GSP solutions can be assigned to multiple tenants to be operated 
on the same Cloud Instance.

GOC Solution 
Library

- Version 2
- Logo.jpg
- Site.yaml
- Forms.yaml
- Sw_config
- Sportal

package

- Version 1
- Logo.jpg
- Site.yaml
- Forms.yaml
- Sw_config
- Sportal

package

VSaaS

Service Provider A

Service Provider B

Nx for VMS Service

TF for IVA 
Service

BD Service for 
Data Scientists

End users for Service 
Provider A

End users for Service 
Provider B

Assign VSaaS
And
BDaaS solution

Assign BDaaS
solution only
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On-demand Cloud Services

Fabric
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��������
• Hardware resources are provisioned into zones 
to accommodate different tenants
• Solutions are uploaded via Solution Foundry 
and can optionally have Service portal
• Resource Manager manages multiple tenants & 
determines where the resource is available and 
dispatches the job

• Workload Manager schedules a job for 
solutions (e.g. Tensorflow) and optionally 
specifies the resources it needs (not tenant 
aware)
• Cluster manages a group of homogeneous 
resources and track the status of a job

• Openstack manages VM’s & Physical machines 
provisioned by Ironic 

•K8S manages Dockers
• Other forms of containers

Workload Manager
(Job scheduler)

Dedicated Zone
(VM + Bare Metal + 

Dockers + GPU)

Shared Zone
(Containers + GPU)

Openstack
K8S and 

other 
Containers

Physical 
Machines

Resource Manager
(GOC)

Solution 
Tenant1

Solution 
Tenant2

Solution 
Tenant K

Cluster 
Manager

One Service 
Portal per 
Tenant
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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)
• API Server
• Message Queues
• Queueing Manager
• Task Controller
• Workflow
• Scheduler
• Quota by Tenant

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

Service 
Provisioning 
9Solution 
Foundry)

Cloud OS Driver GOC Persistence

Scheduler

Task 
Controller Resource 

Pools

Workflow 
Engine

GOC Resource Manager
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Workload Manager (����)
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• Responsible for 
Queuing & Scheduling 
jobs to multiple 
systems
• Independent of the 
resource manager on 
each system
• Can have its own 
portal or CLI
e.g. LSF (Load Sharing 
Facility), UGE (Univa
Grid Engine), Slurm

Workload Master

Workload

Master

Workload Slave

Singularity
Queue

Workload Slave

Cluster Manager

K8S Cluster

Master Slave

Slave

Slave

Shifter

Job Result

Collection 

(NFS)

batch

dispatch

K8S API
Queue

dispatch
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���
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• Virtual Data Center’s are 
’Rent by Capacity’
• GPU’s can be more 
efficiently utilized in a job 
queue 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

Gemini Open Cloud

OS + K8S/Docker + Hypervisor
OS + K8S/ Docker + Nvidia + 
CUDA

Workload Mgr

Tenant 1 Service Portal Tenant 2 Service Portal

Dedicated Virtual Zone Shared Batch Zone
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�� GPU 	�����
•(�0��(��,4) GPU 

�
•-'/� 
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��(��3% (quota limits) 
• GPU isolation:

•(��+	1�) GPU 3%
•(��
���� GPU
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��
	������� (Data Sharing)

	�
 Spark VM ��

NFS Server

Data Input

�����

�� Jupyter Web 
UI ������

�� Spark Jupyter Terminal 
���� NFS Server

�� Tensorflow Jupyter ����� NFS Server

Admin Mounted

��
�
GPU 

Container

DGX-1 GPU Server

��
�
GPU 

Container

��
�
GPU 

Container

Data Input

Admin 
Mount
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Item Description

Self-Registration �$./27	�1

Self-Provisioning �$./2&8����%-".�

�/
 Provisioning

Service Life Cycle /2-"��'#�;�

Resource Monitoring (�9 ��$!����)��$
9 '��!�

Solution Management /5��&83�0?+96

User Management �$.0�<-"

Service Report =,9 0���$�3

Service Customized UI �4=,���$.���>

Automatic Notification =,��0 Portal !�:*��
Portal :*0 Email �

������(Service Portal)
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Data 
Center 
Operator

Service 
Provider

Cloud 
Service 
Users

BDaaS users VSaaS users

ITaaS 
users
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Shared Zone Job Submission
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GOC – All for your Cloud Needs
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Thank you


