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Motivation
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On-chip communication is
becoming an important issue

l

Networks
on Chip

l

Predictable
Communication

l

Quality of
Service

How to provide Quality of Service in Networks on Chip?

O Connection-oriented ?
O Connection-less ?

M. Derin Harmanci
2 Nuria Pazos



Outline

 Predictability in On-Chip Communication
- Quality-of-Service (QoS)

< QoS in computer networks

% QoS in NoCs

J Connection-less vs. Connection-oriented Communication
In Networks-on-Chip (NoC)

] Case Study (MPEG-2 Decoder)

) Conclusion

M. Derin Harmanci
3 Nuria Pazos



System-on-Chip Communication

] Increasing number of processing blocks on a die.
J How to meet growing communication needs?

Buses

Networks

+ Low area
+ Low complexity

+ Wide interfacing support

+

+

Efficient bandwidth utilization

Traffic parallelization

Organization of wires

— Not scalable
— Arbitration slow

— Share of single bandwidth

Occupy space
Higher complexity

New interface definition
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Predictability in on-chip communication

/System Requirem enta

Q Diversity of applications

» Computation-intensive
» Communication-oriented
> Real-time

Q Interaction with user

\ » Dynamic system /

/ Physical Behaviour \

Q Non-deterministic
» Signal transmission reliability
decrease

» System size is too large for a
single system clock

- /

Design Requirements\

1\ /_~f_4sidan highly based on
Quallt)_/ of <Dty

Service L L
mmunication predictability

needed
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Quality-of-Service(QoS) in Computer Networks

JQuality of Service Is characterized by
parameters such as
“»delay, jitter;
<»avallability, packet loss;
“*throughput;
JProviding QoS means to control one or

more of these parameters:
“* Integrated Services (IntServ)
«» Differentiated Services (DiffServ)
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IntServ vs. DiffServ

Integrated Services

Differentiated Services

Communication

Connection-oriented

Connection-less

Scheme

Memory Proportional to number Proportional to
requirement of connections number of classes
Connection

setup overhead Yes e
Resource _
utilization Low High
Service Absolute Relative
guarantee

Scalability Low High
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Ethereal based NoC (connection-oriented)

PE/SE :
Processing /Storage Element

PE/SE
NI

m‘_;UI_

NI
PE/SE

R: Router

!

hest-affort
router

il

programming

guaranteed
router

priontyfarbitration

PE/SE
NI
I— NI : Network Interface
» Host Specific (HS)
L » Host Independent (HI)
NI
PE/SE

11

ﬁonnection-orientem

+ Tight bounds for traffic
parameters

- Bandwidth but no latency
guarantees

- Bad resource utilization

- Costly overhead

/
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DiffServ NoC (connection-less)

NI : Network Interface

» Host Specific (HS)
» Host Independent (HI)

4 Connection-less

~

+ Adaptation to VBR traffic
+ Good resource utilization

\

- Relative service guarantees

/
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Router Architecture for DiffServ NoC
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Results

I. Connection-less Scheme [I. Connection-oriented Scheme
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Hardware Cost Comparison

Athereal based NoC DiffServ Noc
Router
Control Path Units | GT control unit, reconfiguration unit, Control unit, priority arbiter
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BE control unit, arbiter
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Conclusion

1 NoCs are promising for System-on-Chip communication
problems

- Importance of providing QoS in NoCs:
% Predictability
*» Reusability of IP blocks

 Integrated Services vs. Differentiated Services in on-chip
networks

] Differentiated Services approach for NoC
* Feasible hardware implementation
*» Provide link bandwidth according to priority level of flows.
J Connection-less vs. connection-oriented schemes to
guarantee QoS on NoC:

*+ Better adaptation to VBR applications (e.g. MPEG2)
*» Higher stability towards a non-optimal decision of service type
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Next ...

J How to profit from a predictable communication
approach for optimizing power consumption on
multiprocessor systems-on-chip?
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