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Server Switch Storage

Open-Source Software/Hardware 

for Converged SDI

RAN Backhaul Core



SmartX Services-Resources Abstraction: 

Inter-Connected Functions among Boxes

Inter-Connect
Functions

Box

Site

Resources – Workloads - Services

Concept Only 
Gradually becoming 

feasible due to 
Programmable/Virtualized 
Resources with Container-

centric Functions



SmartX Services-Resources Abstraction: 
Inter-Connected Functions among Boxes

Inter-Connect Functions
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Automated Deployment of 

Container-based Services 

over Converged SDI

Container-based Orchestration & Dynamic Resource Pooling (Scaling) 7

Composable Software-
Defined Infrastructure
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Open-Source Intelligent Orchestration for 

Workflow-based Service  Lifecycle

Reconfigurable 

Platforms

Open & Convergent 

Resources

AT&T ECOMP (Enhanced Control, Orchestration, 
Management & Policy) Architecture

Intelligent Service 

Lifecycle

Orchestration



Realize SmartX Services with Open APIs 

enabled by SmartX Boxes
Build Open APIs 

with Inter-
connected 
Functions

Prepare 
Program-
mable & 
Virtualized 
Resource 
Pools with 
Hyper-
converged 
SmartX 
Boxes

Create 
Smart 

Services 
with Smart 
Things, API 
Tools, and 
Open Data
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SmartX Software Abstraction Framework
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Domain-Specialized Diversified Services over 

Composable Software-Defined Infrastructure

Open Platforms (Tools)

Container-

leveraged 

SaaS 

(Software as 

a Service)
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Federated Infrastructure 

(Resources)

Industrial 

Internet

of Things

Open Data

Cloud 

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

AI &

BigData



On-going Evolution toward Simplified Layers

• Diversified Software-based (SaaS-style) Services
1) Microservices architecture with Inter-Connected (i.e., Chained) Functions: 

Cloud-native (i.e., Container-centric, agile, and economic) and Cloud-friendly

2) Human-defined (i.e., Orchestration-ready) diversified

3) Domain-specific IoT-Cloud services with Intelligence

• Composable/Federated  Platform+Infrastructure
1) Open (Inter-operable), I2oT-/Container-enabled, Visibility-/Intelligence-ready, 

and Cloud-leveraged Platform

2) Shared/Federated, Open(-Source), Converged/Composable Software-Defined 

Infrastructure: Boxes & Inter-Connect with Smart Things + 

SDN/NFV/Cloud Integration

Container-based abstraction to enable a razor-thin platform layer … 

Note: Need to overcome Security (Privacy) and Federation Challenges



Open-Source, 
Composable, 
Federated 

SmartX
Playgrounds



SmartX Playgrounds (2012 ~ 2015)



Building/Operating Open-Source, 

Composable, and Federated Playground

Open-Source/Composable/Federated

Meta-DevOps Tower

Open PPP & 
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Global
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SmartX Playgrounds #1: Open-Source
Leveraged SDI

IoT

μCloud 
(SDN/NFV/
FastData)

Federated Cloud DCs 
(BigData/HPC)

IoT

IoT
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OF@KOREN & OF@TEIN
SmartX Playgrounds



SmartX Playgrounds #2: Composable SDI 

with Affordable, Hyper-Converged, 

Programmable/Virtualized Boxes (1/2)
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SmartX Playgrounds #2: Composable SDI 

with Affordable, Hyper-Converged, 

Programmable/Virtualized Boxes (2/2)
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SmartX Playgrounds 

#3: Federated SDI 

with Cloud-leveraged 

Open Federation (1/2)
SmartX Playground: Past/Current/ 

Future

• Distributed SDN Playground 

Distributed Cloud & virtualized 

SDN-Cloud Playgrounds

• #1: Distributed SDN-Cloud 

Playground with HPC/DataLake

Capability 

• #2: Distributed physical + 

virtualized SDN-Cloud Playground 

toward SDX (SD Exchange)

• #3: Distributed IoT-Cloud 

Playground



SmartX Playgrounds #3: Federated SDI with 

Cloud-leveraged Open Federation (2/2)
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Multisite Edge 
Clouds 

with SmartX
K-Clusters



3-tier (Web-App-DB)

HPC/BigData Cluster
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K-Cluster Concept Design 
(2016.11 - v0.3)

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

NETWORKING
STORAGE
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K-Cluster: HPC-/BigData-based 
Intelligence with Hyper-

Convergent Boxes 
HPC Cloud @ SC 2015

BigData / FastData & HPC 

 Hyper-Convergent 
(Compute/Storage/Networking Integrated) 
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K-Cluster: Low-cost Prototyping 
with Commodity White-Boxes

LoRa IoT

WiFi
3G/4G (LTE)

P V O I
K-Tower with 

K-Box

K-Fabric with 
K-Switch

K-Cube with
K-Small 
Boxes

IoT-Cloud Hub with
K-Small Boxes

Intel ONP Xeon Server

EdgeCore 5712 

OCP Switch

Supermicro SYS-

200-8D Xeon-D 

MiniServer



p+v+c Challenge:

p(Baremetal)

+ v(VM)

+ c(Container)

K-Cluster: Fabric-style Fast 
Inter-Connections for Scaling
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Across Clusters

Inside a Box



SmartX Software Abstraction Framework
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SmartX MultiX Playgrounds with Storage: 
OF@KOREN, OF@TEIN, K-ONE (2016.10) 

SmartX
Playgrounds

SmartX Cloud 
Storage & 
Intelligence 

(DataLake/Analytics)

MultiX: Multi-domain/Multi-region, 
Multi-site, Multi-Box, …



SmartX MultiView Concept & Progress: 
Multi-layer/Multi-level Visibility for SmartX Playgrounds
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SmartX Orchestration for Workflow-based 

Service Lifecycle (Preliminary) 
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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



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



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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IoT-Cloud Services & Hyper-scale Clouds

AWS-IoT

MS Azure DataLake
Apache 

Beam

Google

Dataflow



HPC Cloud Services from 

Hyper-scale Clouds

MS Azure HPC

VPC to host 
Commercial 

ISV HPC 
Software

AWS-HPC

Uber Cloud
AWS P2 Instance with Nvidia upto 16 K80 GPU cards 

/ Azure K80 with RDMA over Infiniband
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