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IC2 WP4 Architectures and Concepts
Agenda

» Technical Overview
» Objectives
» Highlights
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C2 Technical Overview
Spread over System Segments
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EMC? Objectives

Current phase

» Hardware platforms and tools applied to internal use-cases

» Ongoing evaluation and knowledge transfer of the proposed
technologies and tools with other WPs and Living Labs

= Development of Hardware Technologies and Demonstrators following
requirements and along Technology Lanes

= Evaluate interfaces to run-time (WP3) and
Application Models/Tools (WP2)

= Evaluate Dissemination to LLs (WP12)
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Technology Transfer

suonedldde Aemjiey ™dON| S'ZTL
aunpnis|
-eJjul |e213142 404 suonedljdde j043u0) N veiL
Suigew [ealpaN DN | €'CTL
24N10NU3S.
- TlTL o~
-BJJUI [BD131D 104 BDUE||IBAINS 03PIA™ DN
diys Aq Suidenuns olwsies oN| T°ZTL
Tdm
B LIISETY]
- STIL
213S1UIWIRISP AdUBIB|-MO| PRZIUOIYIUAS DIN
uoljed:
_ V'TTL o
-lunwwod ajeJeiep ysiy Jamodmojesyn on
Bunjiomiau swoy diwouoiny Jn| € TTL o™
SyI0MIaU dBsIUIWIRIBP usdo IN| Z'TTL
D1¥83M UOIEIIUNWIWO BIPBWINNIATON| T TTL
TTdM
uomadsul|
ag Aq |osu0d Ayjenb SuunpejnueN ON Ll
SuppedL oN| €°0TL
uoNEdIIUBYINE pue UoKEIRIIUSP| JN| T0TL < < =
suoneoldde
— T0TL
0TdM |elIISNPUI Ul SI0J0W 2141239 puUe SaALd N
uoneoljddy peojAed Jepey dn| §'61
suonedlddy wiojeld dn| v'6L —
suonedlddy peojAed [eando™on| €'6L | —
20edS 104 5|00 puUB 3JBMHOS JOSIN IN| T'6L
20eds 4oy aiempieH JOSdIN IN| T'6L ~ — )
6dM
21n128)Yy24Y Pa1esSaIu SIUOIAY PUgAHDIN| Z'8L
2UN1AUYIIY JIUOIAY ulewoq NN IN| T'8L
8dM
S3IIY3 A |BIDJ2WWO) J0),
- 91 ~
91N12911Y2JY/ 21U041I9|3 uoljelauan IXaN JN
uoneoddy jeonud|
I uoneayddy (129 pue yuswuresopuon| L
wa3sAs DIV 104 3INYRNYdLR LR JO|
sisAjeue Ajajes |euonouny pue SuljlPpoIN IN vl
9ALQ-3 / utessamod pugAy
— €LL - Al —
uonesauas 1xau Jo uopepleA pue ugissq on
Buinup pajewoine AlysiHoN| z'LL
Xzopuesvay on| 1L ~ ~
LdM
3
=
e
3
2
e
= |8
m <
Z e 5
g £ £
HE g
M E £
5 T ]
2 |s e
g c 9
<] o ®
2 |& [& [=
o3 = < )
=1 < = c
=1 = S — ©
e |exl? |5
oY o g|= F=]
=| @ L | ©
2|9 EE|S S
c|lo c of 3 =
S5 |s®E |5
~|T a oz >
- o~ o0 <
of< < < <
Z

Complete implementation into use cases in the project

Partial implementation into use case

Scope 1:

Technology transfer phases

Definition

Scope 2:
Scope 3:
Scope 4:

Will be transferred to LL (WP7-12) but not implemented into use case

Topic for future applications; technology transfer subsequent to EMC2

Evaluation

Development
In Transfer

Transfer complete

wpa
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MC? Highlights
Progress & Results

WP4 Achievements per technology
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EMC?

USPs/Highlights of WP4

= Architecture and Hardware support for mixed-criticality applications
on multi-core platform along the 5 technology lanes

=  EMC2-DP platform - Reconfiguration (T4.4)

= Software Defined Asymmetric Multiprocessing
on EMC2-DP ZYNQ platform - Architecture(T4.2)

= Heterogeneous TTNoC many-core architecture — Networking (T4.3)

= High-Accurate Distributed Control Systems - Networking (T4.3)

- . Py TN T el
= Analog-Mixed-Signal Power System [ Mm@ W50 .

for MC Multi-Core - Architecture

= System optimisation for MCMC applications
= Time-of-Flight 3D Imaging - Application & Demonstration (T4.6)

= Application-specific Exploration and Optimization MCMC Hardware
with Virtual Hardware platform - Virtualization
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EMC?
Highlights: T4.6

EMC2-DP, Zynq Base board: HDMI in and out, Ethernet, PClexpress, SATA
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C2

Highlights: T4.4/T4.6

Software Defined Asymmetric Multiprocessing on EMC2-DP ZYNQ platform

>

>

11.10.16

EMC2-DP is Sundance HW platform enabling to
use System on Module Component with ZYNQ.

EMC2-DP is compatible with the Xilinx Software
Defined System on Chip (SDSoC 2015.4) flow.
UTIA & Sundance designed support for SDSoC.

EMC2-DP parameters: MicroBlaze and UTIA
EdkDSP floating point accelerator deliver:

= Adaptive LMS filter: 776 MFLOP/s

This is 2.3x faster than 666 MHz ARM A9 CPU
optimized SW with NEON vector proc. unit.

EMC2-DP HW image processing accelerators
are generated by the SDSoC from C.
See figure: Edge detection on Full HD Video:

= EMC2-DP ARM + SDSoC HW: 60.0 Frames/s

= EMC2-DP ARM + platform SW: 5.3 Frames/s

Demonstration
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EMC?

Demonstrators

Object detection by HLS on EMC2-DP ZYNQ platform

> Objectives:

= WP12.2 (LL6) is using the EMC2-DP is used for
one solution to their object detection problem.

= The idea is to use the FPGA for a object

detection, but generate the FPGA code via high-
level synthesis.

= One solution of multiple prototypes
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C2
Highlights: T4.3

Heterogeneous TTNoC many-core architecture (TU Wien)

» Objective: Building a deterministic
heterogeneous architecture on
Altera Arria V SoC

> Key achievements:

11.10.16

Integration of TTNoC on the Arria
V SoC platform.

The architecture combines 4 Nios
2 components and an ARM
Cortex A9 component.

Full time and space isolation of
individual components, designed
for mixed-criticality applications.

Arria V ST SoC

HPS

ARM
Cortex A9

ARM
Cortex AS

10

|| Memory |

Memory

TRM
s

>

A
Memory Memory
Nios Nios
I o ] 10 I o
TISS TISS TISS
TTNoC

TISS

Block diagram of the architecture
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EMC?

High-Accurate Distributed Control Systems (SevenS)

>

11.10.16

Highlights: T4.3/T4.6

Development of new White Rabbit nodes for the
project to improve scalability and stability of the
distributed frequency:

= White Rabbit ZEN
= White Rabbit LEN

In terms of time in distributed networks
considered as critical data, we have adapted
White-Rabbit (able to provide time with <1ns
accuracy) and also using our own devices, two
distribute time over 14 hops maintaining
synchronization capabilities with a jitter in 1-PPS
signal under 250ps

A new clock distribution mechanism (Peer-to-Peer
and PeerDelay) to provide White-Rabbit with the
possibility of being adapted to industrial Ethernet
networks, which opens doors to the development
of redundancy protocols such as High-availability
Seamless Redundancy (HSR).

Mladen Berekovic, Alexander Lipautz, Haris Isakovic

5] = —— =
AL M S 1 -y s
LT aT
I
I

WR-ZEN

WR-LEN

S ull| - =

l

o SN

- 0=

Page 13



EMC?

Demonstrators

High-Accurate Distributed Control Systems (SevenS)

> Objectives:

= Improvement of the synchronization
performance in terms of jitter and skew of the
distributed signal and the scalability of the
timing network (WP4)

= Implementation of redundant protocols (WP1)
using new mechanisms to distribute time which
includes the development of transparent clocks
(WP4) (better synchronization, more scalable)

= Two Prototypes
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EMC2 Prototype A: <1lns accuracy
determillaustlc time distribution
system

Main features:

>

WR-ZEN board as main }
time provider (better N
oscillator)

WR-LEN, a double-port WR A Time Prover resio
node () RS RTES Hored

Accuracy <1ns Tiric-s
synchronization

1 Pulse per Second and

10MHz outputs

Daisy-chain configurations  Daisy Chain
with less than 250ps of (up to 14 hops)
jitter

Scalable up to 12 nodes

in cascade

Time distribution using

WR-PTP and IRIG-B.

Remote Time Units (RTU)

connected to WR devices

using IRIG-B

m
e |
o —

WRLEN Oscilloscope
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Q

Control Room

000000
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WR-LEN

Legend:
=== Optical Fiber (WR)
—>  Coaxial (IRIG-B, PPS,...)
—>  Serial (NMEA,TOD,...)

IRIG-B

RTU |

Prototype A

>

Setup to demonstrate the scalability of the timing solution and also the N
utilization of different timing protocols in the same network. s EN

Solutions
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EMC2 Prototype B: Single point of failure
. avoidance using Transparent Clocks

(Redundancy Protocols)

Main features:

> <1ns synchronization \'\
» 1 Pulse per Second (1-PPS) WRZEN Time Provder ?
and 10MHZ OUtpUtS | ||_ «;"J?'(E:‘f:s ::::::2‘.;_-.““{ PPS/10MH: Oscilloscope

> Redundancy Capabilities
(HSR implementation for
timing)

» Able to recover from a link
failure in ~zero-time.

» 1-PPS skew improvement in

-

WR-HSR- Switch (Transparent Clock)

WR-HSR-Switch (Transparent Clock)
7

1-PPS 5]
—>
[,

- )’_';
® IS
RCECY

4

HSR Network

—>
-
1-PPS -

terms of ~50ps J IEC 62439-3

Legend:

Optical Fiber (WR)
Coaxial (IRIG-B, PPS,...)
Serial (NMEA,TOD,...)

WR- Switch (Boundary Clock)

Prototype B

» Implementation of the HSR redundancy protocol using Transparent Clocks to
recover from a system failure in ~zero-time.

» Demo will consist in how two devices connected to a HSR ring are able to
remain 1-ns synchronized even after the main time reference is lost (link

down).

11.10.16 Mladen Berekovic, Alexander Lipautz, Haris Isakovic
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C2

Highlights: T4.2

Analog-Mixed-Signal Power System (Infineon) ’

> First full functional safety compliant Analog-Mixed-Signal Power System for multi

core and mixed critical systems including standby controller, robust concept
implementation, out of operating range functionality is now fully available for next

generation of products.

» It introduce highest flexibility and have very efficient regulators with SMPS power
optimization features, revers back biasing and dynamic voltage scaling.

8
i
EVR33

Pass Devices

RBB DUT controls

U
K

Block diagram of the
concept

RBB DUT

Pwell - VSS_BULK

rbb_tc

{{=——————)| Bias Distributor

Package =
QFP176

JTAG controls
<
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C2

Highlights: T4.6

Time-of-Flight 3D Imaging (Infineon)

» Objective: Exploration of novel
Time-of-Flight 3D imaging
concepts targeting multi-cores and
mixed-criticality

» Key achievements ToF 3D camera

AR 1 3‘

= ToF / RGB sensor fusion

» First time high-performance
sensor fusion solution for
mobile devices achieved

» Upscaled resolution, increased
sharpness, less noise, less Low-res. ToF image
motion artifacts, high FPS

High-res. RGB image

» HW-accel. ToF processing

ToF/RGB

= Novel Zyng-based system fused 3D image

solution for mixed-critical app.
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EMC?

Demonstrators

Time-of-Flight 3D Imaging (Infineon)

> Objective: Exploration of e
novel Time-of-Flight 3D j; =
Imaging concepts targeting : RT S
multi-cores and mixed-
criticality

» Setup

= ToF / RGB sensor
= Zynq platform

“““““

vy B —_————

=  Aurix

= PC

Example
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C2

Highlights: T4.6

SoC
Rocket
bus

o - - -
bus

o II I I - - .

All models available in loosely timed (LT), and approximately timed (AT) flavor of TLM2.0.

. Implemented models
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EMC?

Demonstrators

Fault tolerant Heterogeneous Multi Processor Quadcopter Simulation WP2/WP4

> Objectives:
= Provide an open mixed critical use application.
= Simulate a fault tolerant motor control
= 3 subsystems with different architectures
= executing 3 different algorithms
= One hardware voter

= Work In Progress

= The design is build to be used with the
EMC2-DP
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C2

Possible configuration

MPU9150 Nr. 3

MPL3115A2 Nr. 3
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