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SmartX IoT-Cloud Services 
by Inter-Connecting Container-based Functions 

over Hyper-converged SmartXBoxes



From Baremetalto Containers / Serverless

3

Baremetal

Boxes

Virtual Machines

Cloud (VMs, BM, é)

Containers
(Docker, Singularity, LXD, é)

Serverless
(functions)

Monolithic Apps N-tier Apps Micro-services Nano-services



Cloud-native Computing

Cloud native computing uses an open 

source software stack to be:

ÅContainerized

ÅDynamically orchestrated

ÅMicroservicesoriented

microservices+ automation + 

DevOps 

ČČ

Agility of software teams + 

Resilience of applications.



5G-leveraged Converged SDI 
(SDN/NFV/Cloud Integrated)
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Slices

Hyper-Converged

DevOps Tower

20ms



Open-Source Software/Hardware 

for Converged SDI

Server Switch StorageRAN Backhaul Core
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ProvidesFlexible/Agile 

SmartX User-defined 

Services and Infrastructure

Smart+X
All services that are

Flexible and Adaptable
Providing Intelligence



Realize SmartX Services with Open APIs 

enabled by SmartX Boxes

 

User-Defined 
Services: Create 
and Orchestrate 
Smart IoT-Cloud 

Services with 
Domain-specific 

Open Data

Open Platform: Prepare Open 
APIs by Placing and Tuning  

Inter-connected Functions

Software -Defined 
Infrastructure:
Build 
Programmable & 
Virtualized 
Resource Pools with 
Hyper-converged 
SmartX Boxes



SmartX Boxes and Clusters
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Across Clusters

Inside a Box
Hyper-convergent Č Disaggregation

p(Baremetal) + v(Virtual Machine)

+ c(Container) 

Harmonization

Smart 

NIC

NVMe 

Flash

HBM

HPC + HPDA (BigData) 

Č AI (ML/DL)



SmartX IoT-Cloud Services with 

Micoservices-based SaaS Applications

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

Machine containers

application 
containers

Process containers

(Monster 
containers)

VM hypervisors
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SmartXAutomation Framework
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SmartXPlaygrounds
for Cloud-native Data-centric 

Services 



Diversified Services over 

Software-Defined Infrastructure

Open Platforms (Tools)

Container-leveraged 

Software as a Service

Open Federated, 

Composable 

Software-Defined 

Infrastructure (Resources)

Open APIs
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Industrial 

Internet

of Things

Cloud 

AI &

BigData

Open 
Data

IoT--Cloud integrated with Mobile+SDN/NFV



SmartX Composable 
Playground & Boxes 

(2018.01)
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Key Abstractions for SmartX Playground

ÅSmartX Playground= Miniaturized, Composable, Hyper-converged, 
SDI-readyTestbedunder `Smart + X` concepts with Open-Source-Software 
leverage 

ÅDevOps-Automated Playground Tower(s)with large-scale-display 
Visualization capability, responsible for  
Provisioning/Visibility/Orchestration/Intelligence/SecurityCenters and 
Controllers/Gateways

ÅOverlay-interconnected, IoT-SDN/NFV-Cloud-enabled Playground Site(s)
with Hyper-converged SmartXBoxes

ÅRazor-thin Open Cloud-Native Platform over SmartXPlayground 
Infrastructure (i.e., Resources)



Open-Source-leveraged SmartXPlaygrounds
(IoT-SDN/NFV-Cloud (HPC/BigData) Ready)

SmartX

Open 

Playgrounds



Motivation & Goals 

From OpenFlow@TEIN(2012~) to OpenFederation@TEIN+ (2017~)

One of Asi@connectWP4 Project (EUR 281,000, Aug. 2017 ~ May 2019) 

1. Gather and Learn Together: Expanding the OF@TEIN Community and Sharing the 
Knowledge about Open and Federated (i.e., shared) SDN/NFV/Cloud-integrated 
Playground amongst the Members.

2. Build and Upgrade Together: Deployment and Upgrade of Open/Federated 
Playground with Distributed SmartXBox Playground Resources and Centralized 
Data Lake/Analytics Hardware.

3. Operate and Automate Together: Collaborate among Leading Members to 
enable Automated DevOps-style Operation of Playground Resources and 
Platforms.

4. Play and Visualize Together: Collaborate with All Members in Experimenting (i.e., 
tƭŀȅƛƴƎύ ŀƴŘ ±ƛǎǳŀƭƛȊƛƴƎ άtƭŀȅǎ ƻǾŜǊ tƭŀȅƎǊƻǳƴŘέΦ

5. Investigate and Enrich Together: Investigate selected building-block topics on 
Future Network technology and attempt to enhance the playground 
capability/agility by applying the investigation outcomes.



OF@TEIN+ Playground (2012 Ą 2017 ~ 2019)
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Playground Inter-Connect 
Interfaces

P/Ma+C+D
P/Ma+C
Data
TEIN Trunk(P/Ma+C/D)
KOREN VLAN Trunk

Cloud
SD-

Access

GIST (Korea)

TEIN

IoTThings

Jeju National Univ. (Jeju)
S

Sec 
Center

V
Center

SmartX
SD-Access
Controller

P + O 
Center

(Kubernetes Master)

ID Center
+ OpenStack 

Keystone

SmartX
SD-WAN
Controller

O* Chonnam National Univ. (Gwangju)

KonkukUniv. (Seoul)

Converged SmartX

Playground Tower 

with Platform Center

s/Controllers SmartX Playground 

Sites and Boxes

International Sites

MYREN, UM, TW, TH, 

PH, VN, é

Converged OF@TEIN+ Playground 
(2019 Spring, Work-in-progress)

2019.01.16.

O*

O*

O*

O$

C*

O$

O$
O$

O$

O$

SD-WAN

TOR

Sec 
Center

P
Center

O Center 
(Kubernetes Master)

ID Center
+ OpenStack 

Keystone

V 
Center

UM (Malaysia)

é

19



SmartX µBox

Updated: 
2019 - 01- 20
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Resource-layer

BaremetalVMôsContainersLinksTunnels

Tenant 2

Flow-layer
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Lab#0 : Overview

https://github.com/SmartX -Labs/SmartX-Mini

SmartXLabs M̙ini is focusing on how

to enable inter-connected service

functions (i.e., microservices) with IoT

devices (e.g., RaspberryǹĜ̃ȡ˸linked to

cloud (e.g., NUCs). Lab participants

first install/configure Boxes (Pis &

NUCs) according to their roles, then

connect both IoT and Cloud Boxes to

conduct diverse miniaturized service

realization while the centralized Tower

Box can monitor & control IoT/Cloud

Boxes.

3SmartXLabsïMini (Original Selection)



KOREN SmartX Open Platform (2017~)

SmartX Open Platform

Container-leveraged SmartX IoT-Cloud Services
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IoTcloudServe@TEIN: Data-Centric IoT-Cloud 

Service Platform for Smart Communities(2018~)

IoT--Cloud 
DataLake

Edge 
Gateway

Data 
Analytics



ComposableK-ONE Playground (2015~)

Federated ŀClouds 
(IoT - SDN/NFV/ FastData - Cloud +HPC/BigData)


