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Complementary expertise 

- Dr. Awaji has long-term R&D experience on optical resilient communication systems
- Dr. Hirota and Dr. Xu brings expertise in future network and optical network architecture
- Dr. Mukherjee has extensive research experience in optical network design and survivability
- Dr. Ferdousi has expertise in resiliency in cloud networks 



Introduction 

• In the light of 5G and beyond, the traditional cloud network architecture
need to evolve to accommodate heterogeneous services with stringent
ultra-reliability requirements – can be challenging for individual
carrier/provider networks especially during resource crunch

• Innovative networking solutions such as cloud-carrier cooperation among
multiple entities, aided by advanced network programmability, can allow
need-based flexible resource sharing and reliable end-to-end
communication within an integrated network-cloud ecosystem

 Third-party entity
 Data abstraction
 Cooperation
 …
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Project Overview
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Task 1: Carrier-ISP 
cooperation

Task 6: ML-based 
Monitoring and Assessment 

Framework System

Task 4: Preemptive Failure 
Detection and Management

Task 5: Decentralized end-
to-end C/M plane

Task 2: Cloud-Carrier-ISP 
cooperation

Task 3: Robustness strategies 
against cascading failure



Overall Topics
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Cloud-Carrier Cooperation 

Phase Modeling phase Implementation phase

Theme Planning
Cooperation framework

Preparedness
Failure management

Implementation
C/M plane design

Target Efficient end-to-end 
service provisioning

Robust networks for 
reliable cooperation

Reliable C/M-plane to 
facilitate cooperation

NICT Task 1
Carrier-ISP cooperation

Task 3
Robustness strategies 

against cascading failure

Task 5
Decentralized end-to-end 

C/M plane

UC Davis
Task 2

Cloud-Carrier-ISP 
cooperation

Task 4
Preemptive Failure 

Detection and 
Management

Task 6
ML-based Monitoring and 

Assessment Framework 
System





















Integration 
• Integrated US and Japan Team responsibilities (per task)

• Dr. Mukherjee and Dr. Ferdousi: Tasks 2, 4, & 6 and Dr. Awaji and Dr. Hirota: Tasks 1, 3, & 5
• Practical examples of research integration (a summary):

Tasks 1-2: UC Davis and NICT will investigate how to design a cooperation framework among
multiple carriers/service providers. UC Davis will look into cloud-carrier cooperation and NICT will
focus on integration of ISP
Tasks 3-4: UC Davis will model ML-based QoT estimator for failure detection and generate
training data set using NICT testbed for fault classifier training. Leveraging the testbed, NICT will
investigate robustness strategies against cascading failures
Tasks 5-6: Common topic is “Reliable C/M-plane design”. UC Davis focus is on ML-based
monitoring and assessment framework and NICT focus is on decentralized end-to-end C/M plane

• NICT testbed
– Data generation (for AI/ML) and solution verification (for NICT and UCD design approaches)
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Publications
TASK 1
 S. Xu, N. Yoshikane, M. Shiraiwa, T. Tsuritani, X. Zhang, Y. Awaji, and N. Wada, “A novel carrier-cooperation scheme with an

incentive to offer emergency lightpath support during disaster recovery,” Photonic Network Communications, vol. 40, no. 3,
July 2020.

 S. Xu, K. Ishii, N. Yoshikane, S. Sahoo, S. Ferdousi, M. Shiraiwa, Y. Hirota, T. Tsuritani, M. Tornatore, Y. Awaji, S. Namiki, and B.

Mukherjee, “Enhancement of Network-Cloud Ecosystem Resilience with Openness Disaggregation and Cooperation [Invited],”

Optical Fiber Communication Conference (OFC), San Diego, California, USA, Mar. 2023.

 S. Xu, S. Sahoo, S. Ferdousi, M. Shiraiwa, Y. Hirota, M. Tornatore, Y. Awaji, and B. Mukherjee, “A Novel Strategy of Carrier

Cooperation with Coordinated Scheduling for Swift Failure/Disaster Recovery,” Optical Network Design and Modelling (ONDM),

Coimbra, Portugal, May 2023.

TASK 2
 S. Sahoo, S. Xu, S. Ferdousi, Y. Hirota, M. Tornatore, Y. Awaji, and B. Mukherjee, “Datacenter-Carrier Cooperation over Optical

Networks during Disaster Recovery,” Optical Fiber Communication Conference (OFC), San Diego, California, USA, Mar. 2022.

 S. Sahoo, S. Xu, S. Ferdousi, Y. Hirota, M. Tornatore, Y. Awaji, and B. Mukherjee, “Strategic Cooperation among Datacenter

Providers and Optical-Network Carriers for Disaster Recovery,” IEEE Global Communications Conference (Globecom), Rio de

Janeiro, Brazil, Dec. 2022.

 +4 in preparation for journal submission (including IEEE Communications Magazine)

 3 invited talks (ICETC 2022, ICM 2022, CPS-SNAP 2023)
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