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ML 600 EADs for ITS Traffic Networks Multiple Intersections, Multiple Solutions

Actelis Point to Multipoint Traffic Networks- P2MP

Traffic Network : %

12t Ave. ML 622 <
~a Pairs A1-A2

v

Intersections 1.....6

\ 4

Pairs 1 — 64

TOC (A1,2-B3..110 - C9-12)
ML2300 —l—'

Copper Cable

>

b . .
Star Configuration /
p (Star Configuration) Y

Main St. : -
ML 622 or ML 622 °® — ML 622 ML 622
ML624 Pairs B5-B6 o Pairs B7-B8 Pairs B9-10
E / Pairs B3-B4
’ Hickory Ave
Layer-3
Ethernet Legacy serial copper
Switch communication
Traffic Cabinet Traffic Cabinet Traffic Cabinet
Core Traffic Cabinet MLG698E Drop and MLG698E Drop and
MLG698E Drop and Continue Continue ML 624
Network Continue Pairs C9-C12 Pairs C9-C12 or ML24
Pairs C9-C12 Pairs C9-12

Acteélis
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Mission critical ITS solutions
Supports real life data & video
transport

Enhances surveillance, safety
and improving traffic flow
Hardened

Enabling Smart Streets for Smart Cities

Connecting IP-based
cameras, Ethernet

Sensor , controllers, Camera
—=  WiFi y—t (L. B
Ty /% I 5 A7 /$ f 3 Wi-Fi , sensors,
Traffic . q - Dypapyic SN Intelligent
thing Eth t.
Cabinet \ | L @[ 4 Qaeng e / Controller
%=/‘
ML684Dx TS ML680
6 — 50 pair * Linear chain - Drop and Continue | Increases bandwidth
Copper cable * High density: 6 to 14 Ethernet * Up to 100 Mbps per pair
Interfaces/Device over copper
* Multiple PoE * Up to 1Gbps over fiber

* Support for Legacy interfaces

* Long Reach & Remote Powering MI iS

Networks’



Highly Level of Integration:

3 Actelis Units Replace 11 Units

Other
Solutions

Aetélis

Networks’

ML684Dxx

Acteélis

Page 5 Confidential to Actelis Networks - Copyright ©2020 ALL RIGHTS RESERVED Networks"




Remote Fiber Cabinets

Fiber, Copper Mixed Environments

{ 15
L
L

B ie / e
- e 5 Fiber Cable 48 Mbl/s F
| 6-: Pairs

S

Remote Fiber
Cabinet

L s
®
g

*ML6916 4 Pair East/West/North/South

*ML698-4 Pair East/West + 4 10/100
Mbs Ethernet Ports

ML6916
e

*ML624 -4 Pair+4 10/100 Mbs Ethernet
ports-PTP-End Points.

°2 ML600s in 1 RU Rack

L s
®
g

A

L s
®
g
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Intelligent Transportation Networks Copper & Fiber

Solutions

2+2™Drop &
Continue”
ML684DTP —_—
— Fiber Ring
ML604D Bonded gl

S
\ ML693E % ML69SE

| % “Drop &Aggnfnue\@é %

s 2 COppEr pair .
I copper pair a
. . i ML604D

Main

: remele sereor Media Converter _ campus
: : ' ML604D '{Eander _gi

S Computer
_ message board i

; —— Fiber Rlng
HST Terminal Server :

: P :

P~ ot ML604D |
Ere e e
Actelis
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MACsec Encryption for Enhanced Security - ML600EL

MACsec supports a mode that the VLAN can be out of the encoding.
1-2 TAGS per VLAN without encoding

The Cloud

Un-Secured
Environment

ML600EL

L2 Switches only

Encrypted

Non Encrypted

De-encrypted Endpoint ﬂ Encryption Endpoint

Encrypted Non Encrypted

tAc'I’ lis
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Typical Cabinet Configuration

Actélis
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IVC PTZ Video Camera and Cisco Wi-Fi
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IVC PTZ Video Camera and Cisco Wi-Fi

Acteélis
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~ NewML600DX-M

Existing ML684D ML684DLP-M - Enhancements are marked Green, Blue
) MACsec 1-2 HSLs
1-2 HSLs Single Power 2x HSLs 4 copper pairs * Dual Power
4 copper pairs 24v/ a8v Up to Pass Through Relay 12V/24V/ 48V?

10x1G

MACsec
Encryption
256bit

— MLBB4D

Up to 90W
PoE

6x 100BT ports 2x1G SFPs  Craft/PFU Po.w.e.r 6x 1G ports + 2x 1G?3 (specifie 1G SFPs Craft/PFU 4 Craft *
1x Craft ports [REI2AIIAY 2x Craft ports
models)
Pass
Through 2x PoE 90W 2x MACsec
2x MACsec over over SFP ports

Applicable for hybrid models — not for fiber only ML680Dx-M
ML684DLP-M & ML68ODLP-M offering PoE use 24/48V DC, 5A to support up to 2x 90W PoE USB Eth ports

Total of 10x 1G ports supported by ML680DL-M, ML680DLP-M (MACSec Fiber only units) (ML684DLX-M)
Standard craft cable

(ML684DLx-M)

A WNRE

Actelis
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Service Continuity with Pass Through Relay

The pass-through relay (when enabled) will connect 1 to 3 and 2 to 4. Pass through relay will be enabled in case of power down or no power connected. See diagram below.

#3

HSL-2 (-R) I HSL-1 (-0)

o P d

#1 #2 *, ’ . #4 #5 #6

S Pairl | %
ML684D-M _ ML684D-M _ ML684D-M

ML684D-M | ™ML684D-M

e
™,
o)
L
=
N
.

% Pair 3 .,: “t’ Pair 4 0:
I=T===-=======%= I
I ML684D-M
#1 #2 . N
Pair 1 | | Pair 2
ML684D-M | ML684D-M ' I miesap-v NN i csop-v N | 634p v
1
. TN
Pair 3 | I Pair 4
: [

Power down in #3 - Relays close = Connectivity restored
Service continues bypassing #3 ML684D-M unit, Connecting directly ML684D-M #2 to #4

Link operate with reduce bandwidth as now the reach is longer. Link would need to recalibrate to reconnect at a lower speed.

Actelis
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ML5114D

Compact , Fanless and Environmentally
hardened:

— Operating Temp: -40C to 75C
DIN Rail mounted
Very small form factor

— 154/109/60mm; 6.0/4.3/2.3”
12-58 VDC dual power inputs
POE++ 90 watts on ML5114DP
14 Ethernet interfaces

- 10-10/100/1000BaseT

— 4 - Fiber 100/1000BaseFX
Full Layer 2 functionality —

— 1024 VLANSs, Q-in-Q; Jumbo Frames, IGMP
viiv2, QoS, RSTP/STP mesh/ring

Web GUI & CLI mgmt.

Page 14 Confidential to Actelis Networks - Copyright ©2020
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- ML570D - High Density Managed '+ "~ '=20 ports

* Industrial Design

— Harsh environments, wide temperature range compact IP30
* Flexible Network Redundancy

- RSTP, MSTP, ERPS, LACP
* Advanced Traffic Management

- QoS- CoS, DSCP, WRR/SPQ Queuing, Storm Protection
* L2 wire speed switching

- 9K Jumbo frames
*  Multicasting - IGMP Snooping

- v1/v2/v3, up to 512 groups
* Advanced Security

- |EEE 802.1x, RADIUS & TACACS+
*  SNMP vl/iv2c/iv3

* Easy Deployment / Configuration

- USB storage, configuration-free replacement
* Industrial automation protocols Ethernet/IP and Modbus TCP
* Superior Reliability and Availability

Actelis
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Broad Fiber Portfolio

*  Various Density - # OF PORTS *  PoE Switches

- >24ports - GL5020X Series — POE+/PoE++ (90W)
- GL6010 Series

DIN RAIL Switches
- GL5010 Series

- - GLb030X Series - PoE+/PoE++ (60W .
_ G6LB020 Series . 10G L2 Switches / ( ) - GL5020 Series
. - GLb060X Series — PoE+ .
- GL6030 Series - GL5020 (X) series , - GL5030 Series
. -  GL60IOX Series — PoE+
- GL6040 Series - GL5030 (X) Series . - GL5060
) - GL6030X Series — PoE+ _ GL5070
16-20 Ports - GL5060 (X) Series - | (60w)
. - + ML DP — PoE+/PoOE++ W
- GL5060 Series - GL5070 (X) Series MLBBODFTP - POE+/POE++ (60W) - GL5080
. -+ — POE+/POE++ .
- GL5070 Series - GL5080 (X) Series VLEBODLP-M — PoE+ [POE (gow) + ML5ID/P Series
_19- -+ -M — POE+/POE++ _ :
10-12-14 ports —  GLB0Io (X) Series + ML680Dx, ML680DxXx-M Series
- GL50I0 Series 616030 (X) Series -+ (H) MLBBADFTP — PoE+/PoE++ (60W) + ML684Dx, ML684D-M Series
- GL5030 Series . -+ (H) ML684DLP-M — PoE+/PoE++ (90W)
- GL5070 Series - L6040 Series 19" Rackmount units
+ ML560M

+ ML5ID/P Series

+ ML540M
+ GL800 Series
+ ML680DL-M, ML680DLP-M Series

10 bort - GL5060 (XR) Series - GL6040
< orts .
- . - GL5070 (XR) Series (ML570D) + GL800 Series
+ ML680DF, ML680D-M Series . + MLEGOM
+ ML560M - GL5080 (XR) Series
. + ML540M
+ ML54OE - GL6010 (XR) Series 20
; +
+ (H) MLB40E, ML690E, Series - GL6040 (XR) Series ML540E
+ (H) MLB40OE, ML69OE, Series

+ (H) MLB84Dx Series

. L3 Switches
inc. Static Routing, RIP v1/v2, OSPF v2, VRRP v2

GL5030 (XR) Series

- GL6010 Series
- GL6020 Series
- GL6030 Series

Page 16
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DIN Rail Fiber Product Features - GL5000L2 & L3

Final Actelis Name

L2/L3

Total

1G RJ-45

1GSFP COMBO

POE 60W POE 90W

506R61252 | GL5010-8J2F DINRAIL L2 10 8 2 -

506R61253 |GL5010-8J4F DINRAIL L2 12 8 4 - - - Y
506R61254 |GL5010-10J2F DINRAIL L2 12 10 2 - - - Y
506R61255 |GL5020-8J4F-P DINRAIL L2 12 8 4 4 - Y
506R61256 |GL5020X-8J4F-P DINRAIL L2 12 8 4 4 - Y
506R61257 |GL5030X-8J4F DINRAIL L2 12 8 4 -- -- - Y
506R61258 |GL5030X-8J4F-P DINRAIL L2 12 8 4 8 - - Y
506R61259 | GL5030XR-8J4F DINRAIL L3 12 8 4 - - - Y
506R61260 |GL5030XR-8J4F-P DINRAIL L3 12 8 4 8 - - Y
506R61261 |GL5030X-8J4F-P1 DINRAIL L2 12 8 4 4 2 - Y
506R61262 |GL5030X-8J4F-P2 DINRAIL L2 12 8 4 -- 4 - Y
506R61XXX |GL5070X-8J2F L2 10 8 2 -- -- -- Y
506R61XXX |GL5070X-8J4F L2 12 8 4 -- -- -- Y
506R61XXX |GL5070X-8J12F DINRAIL L2 20 8 8 4 - - -- Y
506R61XXX | GL5070XR-8J2F L3 10 8 2 - - - Y
506R61263 |GL5070XR-8J4F L3 12 8 4 -- -- -- Y
506R61XXX |GL5070XR-8J12F DINRAIL L3 20 8 8 4 -- -- -- Y
506R61264 |GL5060X-16J4F DINRAIL L2 20 16 4 -- -- -- Y
506R61265 |GL5060X-16J4F-P DINRAIL L2 20 16 4 16 -- -- Y
506R61267 |GL5060XR-16J4F DINRAIL L3 20 16 4 -- -- -- Y
506R61268 |GL5060XR-16J4F-P DINRAIL L3 20 16 4 16 - - Y
506R61270 | GL5080XR-4J12F DINRAIL L3 16 4 12 Y

Actelis
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Rack Mount Fiber Product Features — GL6000L2 & L3

Actelis PN

Final Actelis Name

L2/L3

Total

1G RJ-45

1GSFP COMBO

POE 60W POE 90W W TEMP EXT

506R61271 |GL6010X-24J4F-P-DC Rack L2 28 24 4 24 -- - Y
506R61272 |GL6010X-24J4F-P-AC Rack L2 28 24 4 24 -- -- Y
506R61273 |GL6010X-24J4F-P-AD Rack L2 28 24 4 24 -- -- Y
506R61274 |GL6010XR-24J4F-P-DC Rack L3 28 24 4 24 -- -- Y
506R61275 |GL6010XR-24J4F-P-AC Rack L3 28 24 4 24 -- -- Y
506R61276 |GL6010XR-24J4F-P-AD Rack L3 28 24 4 24 -- -- Y
506R61280 |GL6031-16J12FC-DC Rack L2 28 16 4 8 - - - Y
506R61281 |GL6031-16J12FC-AC Rack L2 28 16 4 8 -- -- -- Y
506R61282 |GL6031-16J12FC-AD Rack L2 28 16 4 8 -- -- -- Y
506R61283 | GL6030-24J4F-P-DC Rack L2 28 24 4 24 -- -- Y
506R61284 |GL6030-24J4F-P-AC Rack L2 28 24 4 24 -- -- Y
506R61285 | GL6030-24J4F-P-AD Rack L2 28 24 4 24 -- -- Y
506R61286 |GL6030X-24J4F-DC Rack L2 28 24 4 -- -- -- Y
506R61287 |GL6030X-24J4F-AC Rack L2 28 24 4 -- -- -- Y
506R61288 |GL6030X-24J4F-AD Rack L2 28 24 4 -- -- -- Y
506R61289 | GL6040X-8J28F-DC Rack L2 36 8 24 4 -- -- - Y
506R61290 |GL6040X-8J28F-AC Rack L2 36 8 24 4 - - -- Y
506R61291 | GL6040X-8J28F-AD Rack L2 36 8 24 4 -- -- -- Y
506R61292 |GL6040XR-8J28F-DC Rack L3 36 8 24 4 - -- - Y
506R61293 |GL6040XR-8J28F-AC Rack L3 36 8 24 4 -- -- -- Y
506R61294 |GL6040XR-8J28F-AD Rack L3 36 8 24 4 - -- - Y
Page 18 Confidential to Actelis Networks - Copyright ©2023 ALL RIGHTS RESERVED
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MetaASSIST ™

The ML Management System

* JAVA based Application

7% MetaASSIST - Connected to CO - MetalLIGHT_CO [10.2.9.34) and RT - MetalLIGHT_RT

L. . Sezzion  “Wiews  Toole  Help :A-ﬂ{ is
* Intuitive Graphical User Interface (GUI) .
Back | Forward | MetalLIGHT System
e e © Hetal 16T Syt -
Slmp“fles the: 0 Mode - MetalIGHT _CO
) - @ RT Mode - MetalIGHT_RT
- Operation ™\
. . _ High Speed Link
- Administration — - P
_ - OAM&P
Malntenance > ( ) CO - MetalIGHT_CO High Speed Link RT - MetalLIGHT_RT
L. ) Model: MetalIGHT-100E HSL Status:  Up Model: MekallGHT-100E
- PrOVISIOﬂIng oW Release: 2,00/47 W Release: 2,00/47
J Calib. Mode: Calibrated
Blarms: - CR Available BV: 10,000 Kbps Alarms: - CR
8] 1 @ m1
* Runs on Windows systems - T off -
Session: IP(10,2,9.54) Session: Via HSL
* Connects to MetaLIGHT locally (craft) or remotely (IP) tooin: e (RW) tooin: - write (RW)
Cards: 150U, 1 MLU Cards: 150U, 1 MLU
Modems:  1g Ackive Modems: 15 Madems: — 1g
Eth, Ports:  pope Ethernet BW:  g§,000 Kbps Eth. Ports:  pane
* TDR in every Copper System, Feeds Actelis EMS
. . . co HSL RT |5everity| | Condition Type| | Nnde| | AID ||5A,fN5A ||Time ||Failure Description
* Installation in 30 Minutes ) —ir) (@) |LOS RT  |colam  |sA 330 1:55:38 PM | Loss OF Signal -
- = CR = CR
* Actelis Support 7x 24 - 1 9m —
= o 1] = o (] a
> > Budgeting : Get a Quote ! [Coor ™ Lot [ag1j2003 10:39:12 Am
Actélis
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Expanded Network Management Span

One Network Management for all your devices
Actelis NEs and Non Actelis NEs — Camera, Switch, Router ....

Other Management

MetaASSIST EMS Server Systems
@ (opt. Redundancy) MP
MetaASSIST q 2 Northbound ’(
EMS @ Interface
Clients [
i | MetaASSIST
-~ EMSDB
Web GUI 3 -
Party

or Actelis

NEs (SNMP)

Actelis &
Non Actelis
devices

Distributed Architecture — Flexible and Scalable

Actelis
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MetaASSIST EMS L1 Topology Feature

NEs show up in Network Tree, Inventory Tab and L1 Topology View

* L1Topology View - Stromnetz_1 :
&\g \Q,S.elecmgments[ Move Group |;dlln||ebr}l.mutlFRLayout Refresh

26-E2048000891 (10.1.10.
— " .1- " -
© 26-E2048000891 (10.1.10.46)—__

27-E2048001002 (10.1.10.47)

-

E 25-E2048000904 (10.1.10.45)
27-E2048001002 (10.1.10.47) am f

25-E2048000904 (10.1.10.45)

-5 G

24-E2048001107 (10.1.10.44)

- 4 28-£2048001031 (10.1.10.48)
s = = 0
28-£2048001031 (10.1.10.48) 24-82048001107 (10.1.10.44)

After EMS client is opened -> The NEs are discovered & the setup is presented on the Network Tree, Inventory
& L1 topology view

Actelis



Detailed Alarm/Event View

gy Map r|_=| Inventory rq, Discovery r(;j Scheduled Tasks I;iﬁ' Zero-Touch Mu:unitor..r (i) Even;s/y-@1 alarms | 5 TCA |
Detailed Alarm and Event &
. T l;:f @ [B] <.! Critical: 2 2 Major; 19 Minor\Warning: %E
VI eW Erity 1 Ak Description ME TID (IP) alD Marme Condition m
» Alarm Summary per - 3
y p Group By
- Connection ko ME losk 2111000005 (10.2.7.26
N E/g ro u p Se | eCtI O n Views NE IZ:ElI'IFIEIItiDFI to ME lost @ Details
> . Connection to ME lost
Al arm VI ew Comneckion o ME last e, |18805
C u StO m |Z atl on Connection ta MNE lost Time &:Date |6j30/11 9:37:36 AM
. f | Ennnec:ion :n :E :Ds: Time: Occurred |Thu Jun 30 09:37:33 EDT 2011 @ e R T
onnection ko 0S5 Severity |Major
O pen MAV rom A arm Connection ta ME lost ok o Select the columns you wank ko
VI ew per S peC Ifl C N E Connection ka ME lost P — | [] 5eq. Mo.
HSL Failure . [] Time & Date
> . . . HSL Falure Description |Cnnnection to ME lost Time O ,
irne Ccourre
Flexible Filterin g — METID(IF)  |MLesEs_RT_GSM_B7 (172.16.9.87) Severity
. Al
» Comment and Ticket (= — e s
Ame Londitan — ME Disconnected
Seq. ID |Equals orlo.. ¥ | | | Al Tirne Type A Description
fr‘ee text |Cnmmunlcatlnns
Ticket ID | EIEDTID I:IP:I
> 1 1 Severity |Equals |ﬂ| |Warning v| . o
EXp ort an d Printin g e o RESIEEE | Mame Condition
. Camment
O ptl O n S Ack Status () Acknowledge  (3) Un-Acknowledge
Mame Cordition | SDUNOPROT v| A
:
----- S{18/00 5:40:57 AM i v

Actelis
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Effective and immediate alarm handling

E-mail Notifications

@ MetaASSIST EMS 3.0.22.1

File Wiew Tools Window  Hel

~ Metwork Control I Fault;—/ Administration PerFormanceI

i Administration

= Access Control Events Cofiguration rThreshold Alarm

* Immediate event T~ em——
notification to - &\_/ v

Mmaintenance and

EF ault [Management:
Login Failure

= Database Settings

monitoring team *

LOF

e Third Party Discovery
HSLFLT

= FTP Settings
COMFMIS
= SW Management

- A U tO m O t e d o Zero-Touch Confiqation LOWEW MOC
notification to a

A [ =)
@) MetaASSIST EMS 3.0.22.1

pre deflned IISt Of E_ Fle View Tools iindow Help

Network Contral | Faulks” Administration | Performance

mails and/or SNMP
managers for faster
response and
problem resolution

Configurable
recipient list per
alarm type for
effective alarm
management.

i Administrakion

= Access Control
& Audit Logs
Morthbound Inker!

( = ail Groups
Faul: Management

= Serve
= Database Settings

ngs

= zeographical Maps
& Third Party Discovery
e FTP Settings

= SW Management

= Zero-Touch Configuration

Page 23

Ernail Groups [ SMTP
Mame

Flanning

Tech

Tech _ NOC

Tech_C5_FR

@ Add Email(s) Group %]

Marme:
|Tech2 |

Erail Addresses (separated by commas):

Techz@ackelis. com

L [l 4 J[ Cancel J

Ernail Addresses
Plan@actelis1.com, michalw@actelis.com
techi@actelis.com
technoci@ackelis.com

TECHFR@ackelis com
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Actelis Algorithms

Delivering Best In Class Rate, Reach, Reliability

Basic EoC solution Actelis Value-Added EFMplus Technology

(Standard compliant)

/ Ethernet Interfaces \ / \

' Maximize
' Reach

EFM (Ethernet) bonding I

Maximize

Maximize Rate Reliability &

Resilience

Symmetrical Vectoring Bandwidth Restoration

= IEEE 802.3ah

(ITU-T G.998.2)

Dynamic Crosstalk . o
Management (DSM, CTM) Coordinated Calibration

G.SHDSL.bis extended bit Dynamic Spectral Shaping
rates up to 15Mbps (DSS)
: . Cut Line Protection
Bonding 1-32 pairs I (CLP) \
I Cross Bonding I Enhanced Lightning and I

. Surge protection
G.SHDSL.bis/ G\-ISDHSIID_SL-bls/ I
VDSL

I . I Advanced Link OAM tools
= | ———A .
PActelis
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Actelis MetaLIGHT Technology Combines

100X Wire Performance Boost with Triple-Shield Security

Unsynchronized Synchronized
. . T 1 1
* Lines interfering Transmission e Lines ransMission ] ) ) o )
with other lines supporting * Optimal synchronization of multi-line signals
*  Suboptimal other lines

e Unreliable * Elimination of interference to boost speed

* Unsecure

*  Optimal
Reliable

* Data line coding for resilience, security

* Multi-line scrambling for low latency, security @

* 256-bit encryption of transmission ©

* Fast, multi-line modulation for up to 10Gbps“
Individual Wires

AA// * Spectrally compliant reach extenders to 100Km

* Remote powering + precision timing to 4G/5G

base stations

Copper Cable :ﬁl (1), (2), (3) — Components of Triple Shield Protection
(4) — 10Gbps available in 2022 MI is
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Thank You!

BRUCE HAMMERGREN
ACTELIS
650-303-7640
bruceh@actelis.com

Actélis
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