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Hyper-convergent 

Software-Defined 

Infrastructure 

* Composable 
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Software-centric Vision 

for ICT Infrastructure 
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Reset, Rebuild, 
Run! 



Converged 

Software-

Defined 

Infrastructure 
(SDN/NFV/Cloud 

Integration) 

• Amazon AWS / Microsoft Azure / Google Cloud Engine  

• OpenStack (IBM, RackSpace, HP, Cisco, AT&T. Verizon, NTT, …) 

• VMware Hybrid 3 



Hyper-converged 

Software-Defined 

Infrastructure 
(SDN/NFV/Cloud 

Integrated) 
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IoT 

IoT 

μCloud 

Federated 

Cloud DCs 

Hyper-convergent SDI for Diversified Services 

Resources in Hyper-

convergent Boxes 

Diversified SaaS 

Applications  



Realize SmartX Services with Open APIs 

enabled by SmartX Boxes 

Create Smart 
Services with 

Smart Things, 
API Tools, and 

Open Data 

Prepare 
Programmable 
& Virtualized 

Resources with 
Hyper-

converged 
SmartX Box 

Build Open 
APIs with Inter-

connected 
Functions 
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Human-Defined Services over 

Software-Defined Infrastructure 

Open Platforms  

(Tools) 

Open  

Software 

(Services) 

Open Infrastructure  

(Resources) 

Big  

Data 

Industrial  

Internet 

of Things 

Open Data 

Cloud  

Open API 
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Software-Defined Infrastructure 
(SDN/NFV integrated Mobile+Cloud) 

 



Open-Source 

Software/Hardware & 

SmartX Boxes 
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Inter-Connected Functions (Microservices) 
inside SmartX Boxes/Sites 

Inter-Connect Functions 

Normal 

Provisioning Visibility Orchestrate 

Boxes 

Site 

Ports 

Tag/Steer/Mapped 

p(Baremetal) + v(VM) + c(Container) 



SmartX Box: Inter-Connected 

Functions inside/among Boxes/Sites 
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Across Clusters 

Inside a Box 

p+v+c Challenge: 

p(Baremetal)  

+ v(VM)  

+ c(Container) 



IoT 

Convergent SDI & Open-Source Software 

 
 

μCloud  
(SDN/NFV/ 
FastData) 

Federated Cloud DCs 
(BigData/HPC) 

IoT 

IoT 
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Open-Source Cloud OS: 

OpenStack COMPUTE 

NETWORKING 

STORAGE 

12 

http://www.google.co.kr/url?sa=i&rct=j&q=openstack+&source=images&cd=&cad=rja&docid=Taz7e8VPqpfYDM&tbnid=s7KAugSB1vvgcM:&ved=0CAUQjRw&url=http://www.siliconloons.com/?p=343&ei=7rw0UZPuK82ciAfRhYHwCQ&bvm=bv.43148975,d.aGc&psig=AFQjCNGpBNIuOUGsiKO_hZqOZjRR7cQ0Qg&ust=1362496783039070


DevOps Automation & 
Continuous Integration/Delivery 

DevOps (Development & Operation, 개발운영병행체제)  

Building Software-based Automation over Overall Lifecycle:  
Developement (Plan, Code, Build)  Test (QA & Staging)  Production (Deployment, 

Operation, Evaluation) 
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Container-based Automated 

Service Deployment over 

Hybrid Cloud 

Container-based Orchestration & 

Dynamic Resource Pooling 
14 

Composable/Software-
Defined Infrastructure 
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SmartX Software Framework 

Zero-touch Configuration 

Flexible 
Control 

Multi-level 
Visibility 

Provisioning 

Orchestration 

BigData / 
FastData 

Intelligence 

Automated 
Scaling / 
Chaining 

 
 

Policy- 
driven 

Orchestration 
 
 

Intelligence 

Visibility 

SmartX Automation 
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Open Networking 

Collaboration with 

SmartX Shared Playground 
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Open Networking 

KOREA 

 

 
http://opennetworking.kr 
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SmartX Automated 

Provisioning SW

Magnum

SmartX Automated 

Provisioning SW

SmartX Automated 

Provisioning SW

SmartX Orchestration / 

Visibility SW

SmartX Orchestration / 

Visibility SW

SmartX Orchestration / 

Visibility SW

SmartX Automated 

Provisioning SW

Proposal Incubation Mature / Integration

Software Fastpath Service 
Quality Metrics

ONOS Framework (ONOSFW)
Collaborative Development

Documentation OPNFV Documentation

Soft/optional dependency

Testbed infrastructure 
(Pharos)

Continuous Integration 
(Octopus)

OPNFV System Configuration 
And Reporting (OSCAR)

Characterize vSwitch
Performance for Telco NFV 

Use Cases

Bootstrap/Get-started (BGS)

IPv6-enabled OPNFV

Platform Performance 
Benchmarking (Qtip)

Base system functionality 
testing (FuncTest)

Deployment Template 
Translation (Parser)

Infrastructure verification 
(Yardstick)

Virtualized Infrastructure 
Deployment Policies (Copper)

Fault Management 
(Doctor)

Resource Management 
(Promise)

Resource Scheduler (RS)

High Availability for 
OPNFV (Availability)

Data Plane Acceleration 
(DPACC)

OpenStack based VNF 
Forwarding Graph

Data Collection for Failure 
Prediction (Prediction)

Smooth Upgrade (Escalator)

Multi-Site Virtualized 
Infrastructure (Multisite)

Model Oriented 
Virtualization Interface 

(Movie)

Integration & Testing

Affinity-based Live migration SW

RSC MGMT/ Automated FG SW

Affinity-based Live migration SW

RSC MGMT/ Automated FG SW

Affinity-based Live migration SW

RSC MGMT/ Automated FG SW

Affinity-based Live migration SW

RSC MGMT/ Automated FG SW

Affinity-based Live migration SW

RSC MGMT/ Automated FG SW

Affinity-based Live migration SW

RSC MGMT/ Automated FG SW

Affinity-based Live migration SW

Requirements

K-ONE  
공용개발환경 

K-ONE (Korea – Open Networking Everywhere) 
 

SDN/ NFV/ 

Cloud 통합 

차세대 

네트워킹 

공개 

소프트웨어 

개발 



IoT 

How to Build and Operate Convergent SDI 

 
 

μCloud  
(SDN/NFV/ 
FastData) 

Federated Cloud DCs 
(BigData/HPC) 

IoT 

IoT 
20 



SmartX Playgrounds & Open SmartX Platform 

21 



Open Federated Playground 

for SDI R&D (2015 Initial Plan) 

22 



K-Cluster  Concept 

Design (2016. 01 - v0.1) 

 
 

Federated μClouds  
(SDN/NFV/FastData) OF@TEIN
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K-Cluster Early Prototype (2016 Spring) 

• Edge (front-end) Computing Concept 

• Reference Model of μCloud Cluster 

• Open Integrated Playground for IoT-

μCloud & SDN/NFV 

• SmartX DevOps Tower Automation with 

Provisioning / Visibility / Orchestration /  

Intelligence 
24 

Things Things Things 
Things 

K-Box 
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SmartX IoT—Cloud 

Services with 

FastData/BigData 

Analytics 

HPC Cloud @ SC 2015 



SmartX Services with Open Data 

& Lifecycle Orchestration 
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Inter-Connect (Move) Data 

Compute Data 
Store Data 

Analyze Data 

Open Data + 

Service 

Workflow / 

Engine 

 

 
 

Numerically-
intensive with 
Math Models 

(Modeling & 
Simulation with 
Mathematical 
Equations) 

Data-Intensive 
with Data 
Models  

(Data-driven  
Analysis for  

Knowledge and 
Insights) 

F 
F 

F F 

F 

F Functions = 

MicroServices 

Super Comp.  HPC BigData  Cloud Comp. 



Balanced Service Composition based on 

Programmable (and Virtualized) Resources 

- 27 - 

Networked 
Computing 

Systems Lab 
(2011~) 



Thank you! 

Send Inquiry to jongwon@gist.ac.kr 

http://netmedia.gist.ac.kr 

Gwangju Institute of 

Science & Technology 

Thank you! 
 

jongwon@gist.ac.kr 


