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    IoT 
Platforms 
Mobile SmartX Things 

IoT-Cloud Services for Software-Defined 

Economy 

Convergent Software-Defined 
Infrastructure 

Diversified Human-Defined Services 

Cloud Platforms 
(SDN/NFV +  

BigData/FastData  
Intelligence + …) 



Industrial Internet 

of Things (I2oT) 
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Enabling Services over 

Hyper-convergent Software-

Defined Infrastructure 
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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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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) 



Web-App-DB 3-tier HPC/BigData Cluster 
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Diversified Services built with  

Inter-Connected Functions 



End-to-end Inter-connections (via Flows) 

for Diverse IoT--Cloud Services 

Overlay 

vNetworking  

@ Cloud DC Flow Steering @ Edge 

Flow Tag/Steer/Map 

http://cdn.sdncentral.com/wp-content/uploads/2013/03/3-tier.jpg


Automated Deployment of 

Container-based Services 

over Hybrid Cloud 

Container-based Orchestration 

& Dynamic Resource Pooling 
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Composable/Software-
Defined Infrastructure 



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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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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Converged 

Software-

Defined 

Infrastructure 
(SDN/NFV/Cloud 

Integrated) 

• Amazon AWS / Microsoft Azure / Google Cloud Engine  

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

• VMware Hybrid 12 



Hyper-converged 

Software-Defined 

Infrastructure 
(SDN/NFV/Cloud 

Integrated) 
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IoT 

IoT 

μCloud 

Federated 

Cloud DCs 

Hyper-converged SDI for Diversified Services 

Resources in Hyper-

convergent Boxes 

Diversified SaaS 

Applications  



IoT 

Converged 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 
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Containers, Bear Metal, NFV, Multisite/Federation, … 
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Software-centric Vision 

for ICT Infrastructure 
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Reset, Rebuild, Run! 

Open 
Destruction 



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) 

 



SmartX IoT-Cloud 

Services (with Cloud-based Analytics) 

over SmartX Playground 
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IoT--Cloud Services over Convergent SDI 

(IoT – SDN/NFV/FastData – Cloud (BigData/HPC) ) 

Convergent Software-Defined Infrastructure 

 IoT Platforms 
 
SmartX  
 Things 
 

Diversified Human-Defined Services 

Cloud Platforms 
(+ BigData + HPC + …) 
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SmartX IoT—Cloud 

Services with 

FastData/BigData 

Analytics 

HPC Cloud @ SC 2015 



• A complete software stack for managing devices and endpoints. 

• Partnerships with limited number of hardware companies for 
software integration. 

• Messaging stacks – queues, brokers, request routing, … 

• Comprehensive software backend for database, object management, 
notification and streaming. 

• Cloud infrastructure for compute, storage and network. 

• Analytics platforms with multiple analytics engines. 

AWS IoT (https://aws.amazon.com/iot) 

https://aws.amazon.com/iot/
https://aws.amazon.com/iot/


Microsoft Azure Data Lake 



Google DataFlow & Apache Beam 



 

 

Infrastructure/Platform with Hyper-converged Boxes  

 

 

 

 

 

DevOps-based Automation of IoT-Cloud Services 

Workflow-based 

Orchestration 

Multi-level 

Ops/App Visibility 

Resources 

Flows 

Services Workflow 

Container 
Lifecycle 

Resource 
Scheduling 



SmartX Playgrounds & Open SmartX Platform 
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IoT 

IoT 

μCloud 

Federated 

Cloud DCs 

Hyper-convergent SDI for Diversified Services 

Resources in Hyper-

convergent Boxes 

Diversified SaaS 

Applications  



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 
30 

Things Things Things 
Things 

K-Box 



Data Science Workflow 



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 

- 33 - 

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 



Open Networking 

KOREA 

 

 
http://opennetworking.kr 
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Converged SDI @ Hyper-scale Cloud (Google) 

B4: 
Global 

SD-WAN 

Omega: Distributed 

scheduling 

Kubernetes: 
Container 

orchestration 

Andromeda: SDN/NFV 

Fiber & FI: Optical & Mobile 
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Converged SDI @ 

Carriers 

AT&T Domain 2.0: 

User-Defined 

Network Cloud 
(Open / Simple / Scale / 

Secure) 

SDN/NFV Native 5G 

Architecture: Covering 

all aspects ranging from 

devices, infrastructure, 

network functions, value 

enabling capabilities and all 

the management aspects to 

orchestrate the 5G system 
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