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            Figure 2. Improved saturation throughput with age-based priorities. Enabling Technology for On-Chip Networks Prof. William J. Dally, Daniel U. Becker, James Chen, Nan Jiang, George Michelogiannakis Concurrent VLSI Architecture Group, Stanford University Overview – Future large-scale chip multiprocessors will rely on sophisticated on- chip interconnection networks to provide efficient core-to-core communication. These networks must provide high throughput and low latency while meeting stringent power and area constraints at the same time. Our research is focusing on the development of enabling technology for such on-chip networks; in particular, we are investigating aspects ranging from the circuit level, where we design efficient implementations of basic building blocks including channels, buffers and crossbar switches, to high-level aspects like network topologies, flow-control techniques, routing algorithms and fairness considerations. Router Microarchitecture – We have developed a highly parameterized open source RTL implementation of a virtual channel router, which we use to evaluate microarchitectural design tradeoffs; for example, Figure 4 shows the impact of different allocator implementations on network performance and router cost. Based on these evaluations, we have developed several improvements to VC and switch allocation and a simplified router pipeline. Furthermore, we are investigating schemes for reducing router cost by sharing part of the input buffers among multiple VCs (Figure 5). Flow Control – Elastic buffer flow control reuses existing pipeline flip-flops in the channels to form distributed FIFOs (Figure 9), eliminating the need for input buffers at the routers and credit flow control. Compared to VC networks, EB networks can provide up to 45% shorter cycle time, 43% more throughput per unit power and 22% more throughput per unit area (Figures 10-11). Channel Circuits – We are investigating circuit techniques that improve the efficiency of channel circuits, including low-swing signaling, high-bandwidth transmission and elastic buffering. We have developed low-swing repeaters that reduce transmission energy by up to 6x in the channels and 5x in the switches compared to conventional signaling (Figures 7-8). Figure 7. Channel energy vs. delay tradeoff. Figure 9. Elastic buffer and single-stage EB router block diagram. <http://nocs.stanford.edu/> Figure 10. Energy per bit. Figure 11. Power breakdown for low- swing mesh at 2% injection rate. Age-based Priority – We are investigating techniques for improving fairness in the allocation of network resources. Our results indicate that allocation using age- based priorities has many beneficial effects on network performance. Age-based priority can be used to resolve network starvation effects that occur under adversarial traffic patterns (Figure 1). Furthermore, it provides a synergistic effect with some adaptive routing algorithms that leads to better load balancing across the network (Figure 2). Under high load, age-based priority also reduces the variance in network latency across packets, which allows for tighter bounds on maximum packet delay at the cost of slightly increased minimum delay (Figure 3). Figure 4. Network-level performance for mesh and FBFly. Figure 5. Buffer partitioning tradeoffs for 10x10 FBFly router. Figure 1. Resolving network starvation using age-based priorities. Figure 3. Shift in packet latency distribution under heavy network load with age-based priorities. Figure 8. Switch energy vs. delay tradeoff. Network Topologies – Using our parameterized router implementation, we have conducted a detailed study on the energy efficiency of common network topologies for a 64-node network. Our results are based on post place and route simulations in a commercial 45nm process. For a variety of traffic patterns the flattened butterfly (FBFly) topology provides the best energy efficiency (Figure 6). Figure 6. Energy per bit transported for different network topologies and channel sizes. 
        

        
    






				            

        

    









                    
                        
							Upload: others
                            Post on 19-Oct-2020

                            23 views

                        

                        
                            Category:
 Documents


                            0 download

                        

                    


                    
                        
                            Report
                        

                                                
                            	
                                    Download
                                


                        

                                            


                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                                    
Pinterest

                        
                    


                    
                

                

                    
                    
                        Embed Size (px):
                            344 x 292
429 x 357
514 x 422
599 x 487


                        

                    

                    

                    

                    
                                        
                        TRANSCRIPT

                        	
Figure 2. Improved saturation throughput with age-based
priorities.

Enabling Technology for On-Chip Networks Prof. William J. Dally,
Daniel U. Becker, James Chen, Nan Jiang, George
Michelogiannakis

Concurrent VLSI Architecture Group, Stanford University

Overview – Future large-scale chip multiprocessors will rely on
sophisticated on-chip interconnection networks to provide efficient
core-to-core communication. These networks must provide high
throughput and low latency while meeting stringent power and area
constraints at the same time. Our research is focusing on the
development of enabling technology for such on-chip networks; in
particular, we are investigating aspects ranging from the circuit
level, where we design efficient implementations of basic building
blocks including channels, buffers and crossbar switches, to
high-level aspects like network topologies, flow-control
techniques, routing algorithms and fairness considerations.

Router Microarchitecture – We have developed a highly
parameterized open source RTL implementation of a virtual channel
router, which we use to evaluate microarchitectural design
tradeoffs; for example, Figure 4 shows the impact of different
allocator implementations on network performance and router cost.
Based on these evaluations, we have developed several improvements
to VC and switch allocation and a simplified router pipeline.
Furthermore, we are investigating schemes for reducing router cost
by sharing part of the input buffers among multiple VCs (Figure
5).

Flow Control – Elastic buffer flow control reuses existing
pipeline flip-flops in the channels to form distributed FIFOs
(Figure 9), eliminating the need for input buffers at the routers
and credit flow control. Compared to VC networks, EB networks can
provide up to 45% shorter cycle time, 43% more throughput per unit
power and 22% more throughput per unit area (Figures 10-11).

Channel Circuits – We are investigating circuit techniques that
improve the efficiency of channel circuits, including low-swing
signaling, high-bandwidth transmission and elastic buffering. We
have developed low-swing repeaters that reduce transmission energy
by up to 6x in the channels and 5x in the switches compared to
conventional signaling (Figures 7-8).

Figure 7. Channel energy vs. delay tradeoff.

Figure 9. Elastic buffer and single-stage EB router block
diagram.

Figure 10. Energy per bit. Figure 11. Power breakdown for
low-

swing mesh at 2% injection rate.

Age-based Priority – We are investigating techniques for
improving fairness in the allocation of network resources. Our
results indicate that allocation using age-based priorities has
many beneficial effects on network performance. Age-based priority
can be used to resolve network starvation effects that occur under
adversarial traffic patterns (Figure 1). Furthermore, it provides a
synergistic effect with some adaptive routing algorithms that leads
to better load balancing across the network (Figure 2). Under high
load, age-based priority also reduces the variance in network
latency across packets, which allows for tighter bounds on maximum
packet delay at the cost of slightly increased minimum delay
(Figure 3).

Figure 4. Network-level performance for mesh and FBFly.

Figure 5. Buffer partitioning tradeoffs for 10x10 FBFly
router.

Figure 1. Resolving network starvation using age-based
priorities.

Figure 3. Shift in packet latency distribution under heavy
network load with age-based priorities.

Figure 8. Switch energy vs. delay tradeoff.

Network Topologies – Using our parameterized router
implementation, we have conducted a detailed study on the energy
efficiency of common network topologies for a 64-node network. Our
results are based on post place and route simulations in a
commercial 45nm process. For a variety of traffic patterns the
flattened butterfly (FBFly) topology provides the best energy
efficiency (Figure 6).

Figure 6. Energy per bit transported for different network
topologies and channel sizes.





						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                An Analysis of On-Chip Interconnection Networks for Large ...crd.lbl.gov/assets/pubs_presos/a4-sanchez.pdf · An Analysis of On-Chip Interconnection Networks for Large-Scale ... and

                            

                                                    
                                Basic Network-on-Chip (BANC) interconnection for Future 

                            

                                                    
                                CMP-MSI Feb. 11 th 2007 Core to Memory Interconnection Implications for Forthcoming On-Chip Multiprocessors Carmelo Acosta 1 Francisco J. Cazorla 2 Alex

                            

                                                    
                                An Analysis of On-Chip Interconnection Networks …An Analysis of On-Chip Interconnection Networks • 4:3 Using this infrastructure, we attempt to shed light into the following ques-tions

                            

                                                    
                                A RDT-Based Interconnection Network for Scalable Network ...meiyang/ecg702/proj/ardtbased.pdf · A RDT-Based Interconnection Network for Scalable Network-on-Chip Designs Yang Yu†,

                            

                                                    
                                Route Packets, Not Wires: On-Chip Interconnection Networks

                            

                                                    
                                Power Issues in On-chip Interconnection Networks Mojtaba Amiri Nov. 5, 2009

                            

                                                    
                                Routing Algorithms ECE 284 On-Chip Interconnection Networks Spring 2014 1

                            

                                                    
                                7 • On-Chip Interconnection Networksrdm34/acs-slides/lec7.pdf · Introduction • On-chip communication requirements: – Simplicity (ease of design and verification) • Structured,

                            

                                                    
                                Design Space Exploration of On-chip Ring Interconnection for a … · 2017. 8. 22. · Design Space Exploration of On-chip Ring Interconnection for a CPU-GPU Architecture Jaekyu Lee1

                            

                                                    
                                Networks-on-Chips (NoCs) Basics ECE 284 On-Chip Interconnection Networks Spring 2013

                            

                                                    
                                Power Chip Interconnection: From Wirebonding to Area · PDF filePower Chip Interconnection: From Wirebonding to Area Bonding The International Journal of Microcircuits and Electronic

                            

                                                    
                                Power Issues in On-chip Interconnection Networks

                            

                                                    
                                A Case for Bufferless Routing in On-Chip Networks · A Case for Bufferless Routing in On-Chip Networks ... Previous on-chip interconnection network designs commonly ... by the router

                            

                                                    
                                Virtualization and Security Aware Multi-core Architecture ... · Network-on-chip (NoC) as an interconnection solution for better scalability and performance. This NoC has been designed

                            

                                                    
                                WISHBONE System-On-Chip (SoC) Interconnection Architecture ...deronliu/vlsi1/lab3/2014_fall_VLSI_I/LAB3... · Interconnection Architecture ... (SoC) Interconnection Architecture for

                            

                                                    
                                Interconnection Networks Designing Chip-Level NanophotonicOff-chip photonic link (50µm coupler pitch) 0.25 13-26 Off-chip electrical SERDES (50µm pitch) 5 0.2 On-chip/off-chip seamless

                            

                                                    
                                CSE 30321 – Lecture 28 – On-Chip Interconnection Networks 

                            

                                                    
                                Intel shows off 50-core chip

                            

                                                    
                                Networks-on-Chip. Seminar contents  The Premises  Homogenous and Heterogeneous Systems- on-Chip and their interconnection networks  The Network-on-Chip

                            

                                                    
                                Worldwide LCD TV Core Chip and Industry Development

                            

                                                    
                                ON-CHIP INTERCONNECTION ARCHITECTURE OF THE TILE PROCESSOR

                            

                                                    
                                Real-time communication analysis for on-chip networks …burns/NOCS08_Analysis.pdf · Real-Time Communication Analysis for On-Chip Networks with Wormhole Switching ... chip interconnection

                            

                                                    
                                An analysis of on-chip interconnection networks for large-scale … · An Analysis of On-Chip Interconnection Networks for Large-Scale Chip Multiprocessors DANIEL SANCHEZ, GEORGE

                            

                                                    
                                Study of Interconnection Process for Fine Pitch Flip Chip 

                            

                                                    
                                NOC: Networks on Chip SoC Interconnection Structurescourses/coe838/lectures/NoC-SoC... · NOC and SOC Design . 4 . Multiple Processor/Core SoC . Inter-node communication between CPU/cores

                            

                                                    
                                System on Chip System on Chip (SoC) Design. Outline Key Trends and The SoC Paradigm System on Chip Architecture Design Cores Interconnection Cost Benefits

                            

                                                    
                                Energy-Efficient Non-Minimal Path  On-chip Interconnection Network for Heterogeneous Systems

                            

                                                    
                                TOPAZ: An Open-Source Interconnection Network Simulator ... · Interconnection Network Simulator for Chip Multiprocessors and Supercomputers . 2 ... Throughput/Latency curves + Gems

                            

                                                    
                                An analysis of on-chip interconnection networks for large …csl.stanford.edu/~christos/publications/2010.noc-arch.taco.pdf · An Analysis of On-Chip Interconnection Networks for

                            

                                                    
                                Core Architecture Optimization for Heterogeneous Chip Multiprocessors

                            

                                                    
                                Design Space Exploration of On-chip Ring Interconnection ...cercs.gatech.edu/tech-reports/tr2012/git-cercs-12-05.pdf · Design Space Exploration of On-chip Ring Interconnection for

                            

                                                    
                                CacheMiner : Run-Time Cache Locality Exploitation on SMPs CPU On-chip cache Off-chip cache Interconnection Network Shared Memory CPU On-chip cache Off-chip

                            

                                                    
                                Core-Selectability in Chip-Multiprocessors

                            

                                                    
                                DEADLOCK RECOVERY IN ON-CHIP INTERCONNECTION NETWORKSpwp.gatech.edu/ece-synergy/wp-content/uploads/sites/332/... · 2017-08-25 · DEADLOCK RECOVERY IN ON-CHIP INTERCONNECTION NETWORKS

                            

                        
                    

                                    

            

        

    

















    
        
            
                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOCUMENTS

            

                    

    








    


