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Introduction

* Ethernet is gaining importance in automation, avionics
and automotive.

* Multimedia & control traffic coexistence.

* Diversity in size, intensity and timing of the traffic.
* Ethernet lacks for real-time and adaptivity.

* Flexible Time-Triggered and Audio Video Bridging.
* Admission control is provides adaptivity.

In this paper we compare FTT and AVB Admission
Control mechanisms in mono-hop networks.



Flexible Time-Triggered

e Time-triggered (synchronous) and event-triggered
(asynchronous) traffic.

* Master/multi-slave architecture.
* Communication done through streams.
* Any slave can request the creation of streams.
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FTT - Switched Ethernet

Master and slaves connected though a COTS switch.
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FTT - Switched Ethernet

Admission control: signalling of requests.
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FTT - Switched Ethernet

Admission control: signalling of requests.
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FTT - Switched Ethernet

Admission control: transmission of schedule
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FTT - Switched Ethernet

Admission control: transmission of schedule
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FTT - Switched Ethernet

Admission control: slave request
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FTT - Switched Ethernet

Admission control : slave request
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FTT - Switched Ethernet

Admission control: master command
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FTT - Switched Ethernet

Admission control: master command
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HaRTES

Master embedded in the switch.
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Hard Real Time Ethernet Switching

Admission control: slave request
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Hard Real Time Ethernet Switching

Admission control: master command
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Audio Video Bridging

e Set of standards that, among other things, provide
admission control.

e Communication also done through streams.
e Stream Reservation Protocol for Admission Control.
e Creation of streams triggered only by the publisher.

* The reservation of resources is done by the switch.
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Audio Video Bridging

Admission control: announcement of publisher
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Audio Video Bridging

Admission control: announcement of publisher
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Audio Video Bridging

Admission control: announcement of subscriber
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Audio Video Bridging

Admission control: announcement of subscriber
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Comparison

Compare reliability, flexibility and performance.

Reliability Flexibility
Trans. Perm. QoS Class Legacy H# messages
Faults Faults change change nodes &

x x v x v 12

HaRTES x v v x v

FTT-SE

AVB x x x x x
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Abstract Audio Video Bridging
Mono-hop A

Ethernet is gaining in flelds such d . In these fields navel
multimedia-based applications must coexist with traditional control systerms, which leads to high diversity In AVB Is 3 set of standards that provide Ethemet ﬂ
size, intensity and timing requirements of the traffic traversing the channel with synchronisation, frame forwarding s

raffic is by having large size, d soft real-time while admission control
control traffic usually conveys small amounts of information with a high intensity and hard reaktime The communication is done through virtual ﬂ

Moreover, " on-line connection of

channels called streams, ta which nodes can

Pparticipants. attach as talker or listeners. " Admission tentrol
Since Ethernet was des\gnad as 2 general purpose data netwark protacol it lacks appropriate support for The creation of a stream s triggered by the talker ol Swmch  Ustener
ol nd o Several protocsis were propossd and is completed when the talker receives the e
o cope with thess drawkacks, imcluding Fexible Time.Tiggered Switched Etheret and, mare recntly, confirmation of at least one Istener
Audia Video Bridging. -
The reservation of resources is done by the

In this paper we discuss the importance of the admissien control and make a comparison of the switch,
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Flexible Time-Triggered FTT-SE HaRTES

Mona-hop A

Flexible Time-Triggered supports event and time-triggered traffic in a flexible manner. Follows a Recture
master/multi-slave architecture. The master organises the communication in slots of fixed duration

called Elementary Cycles, by sending the so called Trigger Message to synchronise and trigger the

communication among slaves. . @
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‘ | . tessages enchanged in Admission Control Messages exchanged in Admission Control

* Theslave informs the master  Siwvel  Switch  Master

Savel  Swach
about the pending requests.

+ The slave requests ta the

The communication is carried out through virtual communication channels called mess: streams. First
e ol master the creation and

slaves ask for the creation of the stream and afterwards ask to attach as publisher or subscri

When allowed, the slave

requests the creation or attachment to a stream. feams
Subscriber 1 attachment to: stream * The master checks the
Publisher *+ The master performs the availability of resources and | M <™
admission control and sends sends the result toall slaves.
Subscriber the result to all slaves, t v
Analysis of the performance, flexibility and reliability of the admission control
Performance Flexibility
Number of messages needed for the creation of a stream with a transmitter and a receiver Functionalities providad by tha admission contral
FTT-SE
P FITSE HaRTES AvB

» _E o | = i = AVB: 4 messages.

i —— A Ll + Several classes of traffic: Hard  + Several classes of traffic: Hard = Several classes of traffic: Class.

- C O [l .- . ) and soft real-time. and soft real-time. A and B, soft reak-time with
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Reliability Conclusions and Future Work
Level of tolerance to errors affecting the admission contral Reliability:  none af the protocols provide adequate services to face transient faults:
HaRTES s currently the only one handling permanent faults;
FIT-SE HaRTES L IEEE is developing a new set of standards to overcome some of these problems.
Temporary faults affectingthe channel Flexibility:  FTT allows to dynamically change the QoS of the streamsand the use of legacy nodes,

conversely to AVE,
Signalling message: delay AT

Request message: prevent AC Roquost messdge PTG e TG ROVERIsGiprevenc AC Performance: FTT-SE introduces a significant overhead in the communication channel when compared
Command message: missedresources + |20 g Listanar ready: prevent communication. 1o HaRTES and AVE.
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