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X-Ring Guide

Read through this guide and you will fully catch up how to configure X-Ring



Importance of Network Redundancy for Industrial Network

* In an industrial network, downtime is measured in terms of the cost per
minute of lost production. For this reason, deploying an Industrial
Ethernet Switch with effective network redundancy strategies is crucial
In industrial applications where a failure could result in catastrophe

« Other than implementation of industrial standard STP and RSTP in
LCSI industrial managed Ethernet switch; LCSI’s proprietary X-Ring is
designed for mission-critical industrial networks for recovery time at
20ms. X-Ring can deactivate one of the links in the ring to data traffic
while simultaneously monitoring that the link is functioning. In case one
of the links in the ring fails, the deactivated link will be “activated”

within milliseconds - amrmrr—" -" 0

Q/A : How many switches can be formed a ring? It is based on a IP segment
( IPV4 Rule) so the answer is 254( 256 -2)
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Network Redundancy

* Network redundant recovery time is critical when having a
failure in the communication link. Longer recovery time
may result in serious impact to business. |EEE
published two protocols: Spanning tree protocol (STP)
(IEEE 802.1D) and Rapid spanning tree protocol
(RSTP)(IEEE 802.1w). However, STP(10 to 50 sec) and
RSTP(3 to 5) have recovery time longer than 3 seconds,
which are not acceptable in application of industrial
automation, transportation automation, video surveillance,
and some critical needs. Therefore, in addition to
standard features of STP and RSTP, LCSI industrial
managed switches also implement proprietary X-Ring
protocol optimizing the network redundancy with a much
faster recovery time less than 20ms.
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Recovery Time = Link loss detection time + Ring Calculation Time + Backup active time.
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« Link loss detection time: From link loss to CPU awareness. CPU must know that the link loss
event happens while the link fault happens. CPU can know the event from the physical layer
notification event. The CPU can also send a detection packet to detect a link loss event.

* Ring calculation time: From CPU awareness of loss event to ring algorithm calculation
completion. A different ring algorithm will take different time to calculate new topology; the
more nodes in the ring, the more time needed.

« Backup active time: From ring algorithm calculation completion to new topology
establishment completion. After the CPU calculates ring topology, new topology needs to be
established. It takes more time with complex topology.




Introduction to X-Ring Concept

Please do read this concept before reading sample configuration .
As long as you understand X-Ring concept and definition, it would
be very easy to go through sample setup. To set up X-Ring only
require basic TCP/IP and Ethernet Switch knowledge



X-Ring ( Note 1)

* Inthe X-Ring topology, every switch should be enabled with X-Ring
function and two ports should be assigned as the member ports in the
rng.

* Only one switch in the X-Ring group would be set as the master switch
that one of its two member ports would be blocked, called backup port,
and another port is called working port.

— The ring master can negotiate and place command to other switches
In the X-Ring group
— Manually set one switch to be master switch by web management.

* |f there are 2 or more switches in master mode, the software will select the switch
with lowest MAC address number as the ring master.

« the user can identify whether the switch is the ring master by checking the R.M. LED
indicator on the panel of the switch.

« Other switches in the X-Ring group are called working switches and their
two member ports are called working ports. When the failure of network
connection occurs, the backup port of the master switch (Ring Master) will
automatically become a working port to recover from the failure



X-Ring ( Note 2)

« The system also supports the Couple Ring that can connect 2 * X-
Ring group for the redundant backup function; Dual Homing function
that can prevent connection lose between X-Ring group and upper
level/core switch. Apart from the advantages, Central Ring can
handle up to 4 rings( Dual Ring only 2) in the system and has the
ability to recover from failure within 20 milliseconds.

— Enable Ring: To enable the X-Ring function, tick the checkbox
beside the Enable Ring string label. If this checkbox is not
ticked, all the ring functions are unavailable.

— Enable Ring Master: Tick the checkbox to enable this switch to
be the ring master.

— 1st & 2"d Ring Ports: Pull down the selection menu to assign
the ports as the member ports. 15t Ring Port is the working
port and 2"d Ring Port is the backup port. When 15t Ring
Port fails, the system will automatically upgrade the 2"9 Ring
Port to be the working port.
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X-Ring ( Note 3)

Enable Couple Ring: To enable the coupe ring function, tick the
checkbox beside the Enable Couple Ring string label.
— Couple Port: Assign the member port which is connected to the other ring group.

— Control Port: When the Enable Couple Ring checkbox is ticked, you have to assign
the control port to form a couple-ring group between the two X-rings.

« Enable Dual Homing:

— Set up one of the ports on the switch to be the Dual Homing port. For a switch, there is
only one Dual Homing port. Dual Homing function only works when the X-Ring
function enabled.

- Enable Central Ring x: Tick the checkbox beside the string label of
Enable Central Ring x to assign two ports as the blocking & forwarding
ports of the ring.

— 18t Ring Port: Assign a port which is used to be the forwarding port to the ring.
— 2" Ring Port: Assign a port which is used to be the blocking port to the ring.
« And then, click button to apply the configuration

When the X-Ring function enabled, the user must disable the RSTP.
The X-Ring function and RSTP function cannot exist on a switch at the
same time.

« Remember to execute the “Save Configuration” action, otherwise the
new configuration will lose when switch powers off.



LCSI Switches’ X-Ring Features Table

Not all below models are generally available and some are build-to-order or MOQ
required.

LCSI Product Tempreature . . .
Model Range Port Interface X-Ring Couple Ring Dual Homing
IES-M042C(E) ;2;"5260(: &-40 11+10/100TX + 2* Copper/SFP Combo Yes Yes Yes
IES-MO082C(E) ;ﬂ%?oc &-40 15410/100TX + 2* Copper/SFP Combo Yes Yes Yes
-10 to +60C & -40 [8*10/100TX PoE + 2* Copper/SFP
IESP-M082C(E) to +75C Combo Yes Yes Yes
IES-MO073C(E) ;2;05260(7 &-40 17410/100TX + 3* Copper/SFP Combo Yes Yes Yes
IES-M162C(E) ;2;"5;60(: &-40 |1 610/100TX + 2+ Copper/SFP Combo Yes Yes Yes
IGS-MO044GB(E) 1010 +60C &-40 |1, 0/100/1000T + 4* SFP Yes Yes Yes
to +75C
IGS-MO62C(E) |0 100 &40 16110120012000T + 2* SFP Combo Yes Yes Yes
- * * H
IES-M242H 40 to +85C 24*10/100TX + 2* Giga SFP Combo Yes Yes Yes
IES-M0242C -10 to +60C 24*10/100TX + 2* Copper/SFP Combo Yes Yes Yes
24*10/100TX PoE + 2* Copper/SFP
IESP-M0242C -10 to +60C Combo Yes Yes Yes
IES-MO80E-M12- [-40to +75C 8-port 10/100TX M12 Managed Industrial Yes Yes Yes
IP67 Switch( IP67 Enclosure) -40 to +75C
8-port 10/100TX + 2 x 100FX M12
:E;MOSZFE_MH' ~40 10 +75C Managed Industrial Switch( IP67 Yes Yes Yes
Enclosure) -40 to +75C




Examples to Configure

1. X-ring
2. Couple Ring

3. Dual Homing

4. Dual Ring ( No longer support in Industrial Managed
Switch shipped January, 2010)

5. Central Ring ( No longer support in Industrial
Managed Switch shipped January, 2010)




1.
Example : Configure X-Ring




X Ring Network Diagram example

IP Configuration |P Configuration IP Configuration

192.168.16.20 i
DHCP Client - Dis3hle ¥

DHCP Client : | Disabls ¥ DHCP Client : Diszble ¥

IP Address | 122.163.16.10 1P Address | 192.168.16.20 IP Address | 192.163.15.30

Subnet Mask 235.233.233.0 subnet Mask 255.255.255.0 subnet Mask| 255.255.255.0

[2) Gateway |102.166.16.234 Gateway  192.168.16,254 Gateway | 192.168.15.254
DNS1  |0.0.0.0 DNS1 | 0.0.00 DNS1 0.0.0.0
DNS2  (0.0.0.0 DNS2 | 0.0.00 DNSZ  0.0.0.0
Apply | | Help Apely | [Help Apply | | Help

X-Ring

Ring Master  |n the next slides, you can see both
192.168.16.10 and 192.168.16.20 are
enabled as ring master but 192.168.16.10

Dot Line is Ba

L9216 610 has lower MAC address so it is selected as
192.168.16.30 / -
/ Ring Master
(1] /
(2]

Blocked port is always at ring master’s 2" ring port




X-Ring Configuration

Selected as Ring Master I Enable Ring

=] Enable Ring Master
15t Ring Port Port.0l %
Zmd Ring Port Port.0z BLOxCKING

192 . 168 16 10 Coupla Part Port.03 LI DT
Control Port Fort.04 = LI DO

( Lower MAC Address) [ Enable Dual Homing
Homing Port Port. 05 & L IR R ety

| Enable Duwsal Ring

L=t Ring Port Port.d1l FORAWARDING
nd Ring Port Port.02 BLOCKIMNG

.""'IE
| Enakle Ring Master

192.168.16.20 LeC Ring Port Portal FORWARDING

Zmd Ring Port Port 02 F O RS SR MG
I —— S
( ngher MAC AddreSS) Couple Fort Port03 s LIMKDOWAH
C ool ot PO & LLH DA
[(Nemabla mual Homing
Haoming #ore Port0s [ L IHED W
[l Emable Dual Ring
1zt Ring Part Port 01 =« F O RS IMG
Zredl Ring Port PortdZ2 » F DRV AR MG

= Emabla Ring

192.168.16.30 S errap——

st Ry Pawrk Port, 1 = FORMAARDING

ZFmid H:|I1_5:| Part Pt 02 e FOREWYERDIIMG
|:|Erlnl:llz Cowple Ring

Coupla Port Port.ds LT o

Contrad Port Port.d4 = LI K D2
| Enable ssal Homing

Homming Port Port.d5 = LI K D2
[ Emabsle Dasnl Ring

AT Rirsg Part Port.dl = FORVWARDING

Z2md Ring Port Port.02 == FORMSAPDING




2.
Example: Configure Couple Ring




Couple Ring Network Diagram

locking

_ Group 1 Group 2
Coupling Port Coupling Port

192.168.16.20 192.168.16.50

Couple Ring backup Path e

(2]
AN
S
(1 Y
i Couple Ri in Path o <
X-Ring : ouple Ring main Pa o X-Ring
le
y @
192.168.16.30 / RN
/) \\\
o V4 9 . . .
Dot Line is backup line (2]




Couple Ring Configuration

2 Group * ( Each group has 3 switches)

Group 1: X-Ring
IP Configuration

DHCP Client @ | Disablz =

Setup 1-to 6 by 192.168.16.10 to
192.168.16.60

IP Address |[132.168.14G.10 - Adl:lrE:iE 192,.1582.16.20

IP Address |122.169.15.20

Subnet Mag<k Z55.255.2535.0
19Z. 108 10 254

Subnet Mask | 255.255.255.0

Galuvray |122.163. 16.254 Gotew gy
ODeS1 a,.0.0.0 a.0.a.o
DMNS2 0.0.0.0 0.0.0.0
[ apply | [ Help |

Group 2: X-Ring
IP Configuration

Disahle =

OHCPF Client -

Subnet Mak | Z55.255.255.0
192 163 .10 254

G atewvsay
[ B IRt | a.0.0.0
DS 2 o.0.0.0

IP Aaddress |122.164.15.-H] IP Aaddress |122.1649.15.50

I[P Address | 192.168.16.60

Subnet Mask | 255.255.255.0
192,163 .15 254

Subnet Mask | 255.255.255.0

G atevray 192,163 .18 254 G atewvsray
(It E | o.0.0.0 S o.0.0.0
DS 2 o.o0.0.0 DS 2 o.0.0.0

aoply | [ Help |

Subnet Mask 255.255.255.0
19z 168 .16.254

o.0.0.0
0.0.0.0

Gatews ay
DS
DS 22




192.168.16.10 >

Couple Ring Configuration

* Group 1 Ring
Master
* Primary Couple
Ring path
» Couple Port
 Control Port

192.168.16.20 —>
» Backup Couple
Ring Path
*Couple port
«Control Port

192.168.16.30——

] Enah

I Enable Ring Master
15t R g Fo Poart.01 &= FORYJARDLRG
Fart.02 = EILDEHZ[MG/
[~ Epable Cowple Rim
Couple POt Parc. .03 & FORY ARG
Contral Part Part,. 04 BI_OCETRES /
] Enabla Dual Homing
Ho@rimg Poirt Pairt.d5 = LM EDO " M
[ Emakle Dual Ring
1st Ring Port Part.01 == FoR AR DR
2nd Ring Port Part.d2 |« BLOCELRES
L This swritch is Ring Master.
[¥] Ennble Rima
[Clenable Ring Master
15t Ring Port Par.d1 == FORWIARDIMNG
Part. 02 = FOEYSREDIRE
Fl Enable Cougle FLirl;l
Couple Port Aare. 03 (W= FORMIARDILEG
Control Part Port, 0 s HI_ ok [k
Tl Enable Dwual Homiineg
Hoedimg Port Part, 05 [ LT MDD v
[T Enable oual Ring
15t Eing Port Poartz.d1 = FORMIARDIMNG
Znd Rinog Porke Part. 02 (= FOEYSREDIRE
[ 2pply |[ Help
HlEnable Ring
CJEmabls Einog Pasber
Lst Bing Paort Port. 01 = FORWOROIMG
Zmd RHimg Part Port 02 = FORWASRDIMG
ClEnable Couple Ring
Couple Port Port.05 = LI D=l
Coanbral FPort Port O e LItk D=1l
CTEnabe Duaal Hoiming
Homing Part Port.05 = LIMHE O
ClEmable Dual Bing
1=t Ring Port Port.01 = FPORWSEROIMG
Zmd Rimg Part Port 02 = FOoRWSARD RS




Couple Ring Configuration
192.168.16.40 ——

* Group 2 Rlng ET‘.I:l;E:-i“lilnr;';.llzll1c| Masher
MaStel’ ?.st'l]nlfu-ugpurt Fi-:-rt.El-J: e FDRW.:&F!.D[HG
] = =!l'l KRN T HoOiT L = HL LI I REA e
* Prlmary Couple _—!.-vu';l:':;lml Fort 0= FORWERDIIMG
Rlng path Conbral Fort Port O = BL OCHITHNG e
= .| ik (=] [ LF]
° Couple Port !_:EHnm;n;I:.:IlrF:j“u FPort OS w L LHE DO
1=t Ring Pork Port.01 = FORUSESRDII RS
° ContrOI Port Znd E.il'lgl;l Fort For..DE = Bl OCEING

HlEnable Ring
ClEnakle Ring Master

192 168 1650 — 1skt Himg Port FortO1 |»| FORPSESRDOIMNG
Fmd Eineg Fort POrCrs (s FORE WS SR DM G
* BaCkup Couple FlEnable Couple Ring
1 TR FOe T POt 05 |« BLOCKIMG &=
Rlng Path Conmtro]l Pork Port Sl *--j BELSCEIRG
*Couple port [ TTEw=ETE Gt FemG ‘-\
Heommimey Fort Port 5 = LIFEDC Y-
«Control Port [lEnable Dual Ring ~
izt Himg Port Port 01 | FOREASRDIMNG
Znd Rimwg Port POt OZ | FoOEWASREOIMNG

=l Enabie Ring

192168166H :ll.__sltEFrI:.i:t;lf:'E::.q raster FortO1 FioR S RO IS

{

Zmd Rimnag Fort PortOZ | = FioRE RS OIrS
Clenable Couple Ring
Couple Paors Port O |= LT i k-

Comtrol Pork Port Ol |- LIrED SR
CTEnanlE Dbl Fkmang

ey ot Port OF | LIME D O -
ClEnanle Dusal R

1=k Hiimg FPaort Port 01 | FOR WS RD MG

Zmd Fivg Port POtz = FoOREWARDINGS




3.
Example: Configure Dual Homing

In Dual Homing application architecture, the upper
level switches( not necessary to be LCSI Switch
and can be other vendors’ switch with RSTP
features) need to enable the Rapid Spanning
Tree protocol. But in this example, we use LCSI
switch to configure.



Dual Homing Configuration
RSTP SETUP

AN

\ 192.168.16.200 192.168.16.100
© Rapid Spanning Tree

RSTP Hot Standby Link

~ ,/
192.168.16.30 @ sl o’
Dual Homing Backup Path 192.168.16.60
Industrial )“( Industrial
Switch Y ~ Switch %
192.168.16.10 | R . tch \-Ring

< Backup Path

192.168.16.20

\-Ring Group A 192.168.16.70 \-Ring Group B

L

J Industrial
”, . +
-~ Sitch
\-Ring

Backup Path

Industrial
Svitch

/

Industrial Industrial
S¥1tch - Switch

-
-

DI ICT

Ring Master

192.168.16.40 192.168.16.80

1 192.168.16.50




Dual Homing Configuration
Two X-Rings and connect to upper level running RSTP.
Ring 1: 4 Switches: 192.168.16.10, 20, 30, 40
Ring 2: 4 Switches: 192.168.16.50, 60, 70, 80 Dual Homing

RSTP area: 192.168.16.100 & 192.168.16.200

IP Address | 192.168.16.40
Subnet Mask 255.255,255.0

IP Address |122.1649.158.30
Subnet Mask |255.253.235.0

[P Address  192.15H.16.20
Subnet Mask 2335.2335.253.0

IP Address |[192.168.16.10
Subnet Mask 255.255.2535.0

Gatow ay 19Z2.162.16.254 Gatewvsay 19Z.168.16.254 Gatevray 192,163 .16 254 Gotew ay 192.1668.16.25%
DS n.0.0.0 DS o000 DS 0.0.0.0 DS 1 0.0.0.0
DS 2 o,0.0.0 DS 2 o.0.0.0 DS 2 0.0.0.0 DS 0.0.0.0

IF Address | 192.168.16.680
Subnet Mask 255.255.255.0

P Address | 197.166.16.70
Subnet Mask Z55.255.255.0

[P Address  192.16H.16.50
Subnet Mask 255.255.255.0

IP Address | 19Z.1658.16.50
Subnet Mask 255.255.255.0

Gatewvsay 19z.1682.16.254% Latew ay 1oz,.188.16,.2549 Gotew ay 19z2.168.16.254 Gotewsay 19z 168.16.254
DS 1 0.0.0.0 DS 1 o.0.0.0 DS o.0.0.0 DS o.0.0.0
DS 2 o,0.0.o0 OS2 o.0.a.0 DS 2 a.0.0.0 DS 2 a.0.0.0
DHCP Client : | Dizable « DHCP Client : | Disable ¥
TP Address 197.160.16.100 | IP Address |152.158.16.200
subnet Mask 255,255,255 0 Subnet Mask|255.255.255.0
Goteway | 197.1668,16,254 Galeway 192.168.16.254
DMS1 0.0.0.0 DNS1 0.0.0.0
DS 2 n.0.o.0 DNS2 0.0.0.0




Dual Homing Configuration

4

Group A Ring master’s port two is blo¢ked

Ring Master

192.168.16.10Higher MAC, not as Ring
Master although enabled as Ring Master) 192.168.16.30

[ Enable Rim —
. # Enable Ring

[#|Enable Ring Master ClEnable Ring Master

15t Ring Port Part.dl FORWARDING 1st Ring Port ool FoRMARBING

2nd Ring Part Part.02 FLRWARDING 2nd Ring Port Fortoz v FORWARDING
[T Enable Couple Ring TTEnable Couple Ring

Cauple Port Part.03 LINKDOWH Coupla Port POMLO3 = LINEDO

contral Part Part, 04 s LMK M Control Part FOITO4 w LIHEDDR
[] Enable Dual Homing [ [*| Enable Dual Homing

Homing Port Port, 05 s LINKDIOWH Huoming Port POrLOS FORWARTIING
[ Enabla Dual Ring SRR TSR

15t Ring Port Part0l « FORWARDING Lst Ring Port POLOL |» FORWARDIMNG

2nd Hing POt HOMT L FLRFARLLN L Znd Ring Port Forto2 FORMARD|NG

/
192.168.16.20 192.168.16.40( Lower MAC as Ring master)

[ Enable Ring l*/ Enable Ring
¥ Enable Ring Master
LIEnable Ring Moster 1st Ring Port Partl w FORMWAADING
15t Ring Port POMLOL » FORWARDING : F
2ni B Part PrrbOo e FORWARDING 2nd Bing Port Por. 02 w HL_OCKIRIG
CIEnable Couple Ring TETanTe Couple rana
Coupla Part R LINEDOWN Coupla Part Part.03 w LDk
—Lontral Port Poilod s LLEDIC b Control Port Part.04 s LIMNEDOWHN
[¥] Enable Dual Homing ] [ Enable Dual Homing
Hoamlng Port FOrt05 |+ FORMWARDIMNG HiEiing Port Parc.0S % |[RJE DI
T Tenable Dual Ring [ Enable Dual Ring
st Ring Port POMLOL FORWARDING 13l Rity Purl Purl.01 » FORW ARG
Znd Ring Port Por.02 = FORWORDING Ind Ring Port Part.02 = HLOWCELRIG




Dual Homing Configuration
Ring Master

Group B ing master’s port two is blocked

192.168/16.50 192.168.16.70

[+ Enable Rifg [/ Enanle Ring
[l Enabde Ring Master ["|Enable Ring Master
151 Ring Port Porc.01 » FORWARDIMN 15t Ring Port Pot.Ol = FORWAEDING
2nd Ring Port Port,02 [» BLOCKING 2nd Ring Port Port.02 | FORMWARDIMNGE
nable Couple Ring T ENanTE COaTe W
Couple Port Part.03 LIMKDCIH Coupla Post PortOd [« LIMED DN
Control Port Part 4 ¥ LINEDCWN Lol Port RE LLLELO
[T Enable Dual Homing [ Enable Dual Homing
Hiining Port Part 03 « LINEDCWN | Homing Port |F'I:|rt 03 |« FORMWRRDING
[J Enabla Dual Ring CEnable Dual King
15t Ring Port Part.ol v FORWIARDING 1st Ring Port |Port.Ol (¥ FORWARDING
2nd Ring Pt PaH, 02 BLOCKING 2nil Ring Port PoOM.O2 ¥ FORWARDING

192.168.16.60 192.168.16.80

 Enatile Ring i Enablo Ring
[ Enable Ring Master [#|Enable Ring Master
15t Ring Port Porbil W FoORWARDING L5t Ring Port Part, 01w FORWaSRDING
znd Ring Port POrLO2 w FORWARDING 2nd Ring Paort Part.02 FORMARDING
[T Enable Couple Ring L Emable Cowple Hing
Coupla Part Fort03 = LINEDDU Couple Port Port.g3 LIMED OV
Contro Port Port.04 w LINEDDE Cantral Part Part04 s LIMEDOW Y
[ [+| Enable Dual Haming ] [ Enabla Dual Homing
Homing Port |PD|‘LEI'5 w FORWARDING Homing Port Port,05 LIMEDOWWH
ESEREE oAt R [1Enablz Dual Ring
15t Ring Port PorLal = FORWARDING Lst Ring Port Fort.al s FORVUSRDING
Znd Ring Port Porti2 w FORWARDING 2nd Ring Port P02 4 FORVARDING




RSTP Backgrounder

+ The Rapid Spanning Tree Protocol (RSTP) is an evolution of the Spanning Tree Protocol and
provides for faster spanning tree convergence after a topology change. The system also supports
STP and the system will auto-detect the connected device that is running STP or RSTP protocol.

RSTP - System Configuration
. The user can view spanning tree information of Root Bridge.
*  The user can modify RSTP state. After modification, click button.

RSTP mode: The user must enable the RSTP function first before configuring the related
parameters.

Priority (0-61440): The switch with the lowest value has the highest priority and is selected as
the root. If the value is changed, the user must reboot the switch. The value must be a multiple
of 4096 according to the protocol standard rule.

Max Age (6-40): The number of seconds a switch waits without receiving Spanning-tree
Protocol configuration messages before attempting a reconfiguration. Enter a value between 6
through 40.

Hello Time (1-10): The time that controls the switch to send out the BPDU packet to check
RSTP current status. Enter a value between 1 through 10.

Forward Delay Time (4-30): The number of seconds a port waits before changing from its
Rapid Spanning-Tree Protocol learning and listening states to the forwarding state. Enter a
value between 4 through 30.

- [NOTE]

Follow the rule as below to configure the MAX Age, Hello Time, and Forward Delay Time.
2 x (Forward Delay Time value —1) > = Max Age value >= 2 x (Hello Time value +1)



RSTP - Port Configuration

*  You can configure path cost and priority of every port.
« Select the port in the port column field.

« Path Cost: The cost of the path to the other bridge from this transmitting bridge at the
specified port. Enter a number 1 through 200,000,000.

» Priority: Decide which port should be blocked by priority in LAN. Enter a number 0
through 240 (the port of the highest value will be blocked). The value of priority must
be the multiple of 16.

« Admin P2P: Some of the rapid state transactions that are possible within RSTP are
dependent upon whether the port concerned can only be connected to exactly one
other bridge (i.e. it is served by a point-to-point LAN segment), or can be connected to
two or more bridges (i.e. it is served by a shared medium LAN segment). This function
allows the P2P status of the link to be manipulated administratively. True is P2P
enabling. False is P2P disabling.

« Admin Edge: The port directly connected to end stations won’t create bridging loop in
the network. To configure the port as an edge port, set the port to “True” status.

« Admin Non Stp: The port includes the STP mathematic calculation. True is not
including STP mathematic calculation. False is including the STP mathematic
calculation.

* Click.Apply



System Configurathn ] Port Configuration |
If your connection Open al _STE Made Erahla_s
. B Main Page I Priprity { 0-G14400 R |
and Set“ng are {3 :l System Max Age {G-20 20
correct, you can see t | Port AL e 2
. =14 Protacal Forward Delay Time [4-307 17
ROOt rldge ol Pirioait Th Iiple of 4098
. . iy FlEl 38 o multiple o
|nf0rma‘t|on at red dot 2% Forvard Delay Time-1) shoald be greater than er egueal to the Mok Gge.
) =] =MKIF Tha Max Age should be greater than or egual to 2*{Hello Tims + 1.
line area El Qo8 [Cacaty ] [Heie |
B XRing Foot Bridge Information .
B LLOP Reidge 10 N0a0aN0FIANI350S : |Ower
Raot Priority 12788 -
: £ | Securiy : Root Port Ragt :
RSTP Wl” ChOOSe B Factory Default : Roak Path Cost a F
. E2 Sawe Configuration H Max Rge 20 .
lower priority value B Syt Reboot { HelibTime 2 :
as root. So = LU L L PP
192.168.16.100 Is
System Configuration 1 2ot Configuracon i
the RSTP root
NS TP Mode Enable |
I Priority (O0-61440) 14340 J
Max Age [(6-40) 20 |
Helko Timne (1-10) 2
Forward Delay Time {3-30) 15
Priority must be o multiple of 4096
2" {Forward Delay Time-1) should be greater tham or equal to the Max Age.
The Max Ape shouwld be greater tham or equal to 2*(Hello Time ¢+ 1)
[(Repty | (H=ip |
| S A—— Root Bridge Information  :
> _Bridgc 1D ICOSD00DF3IS03S3ISCS :
s Root Priority 32768 2
= Root Port 'S :
s Root Path Cost {20000 :
= Max Age 12 >
= Hello Time {2 -
= Forward Delay 1S :




192.168.16.100 RSTP- Port Configuration

System Configuration | Port Configuration |

It is show the RSTP connection status | port :(1-‘;:2'023330 )' (p(;_.;;.g,) e
by each port. L 1(1-200000000)) | _

50&.01 ~
Part.02
Part.03 20000 128 | |Auto % | |true ¥ false ¥|
Port.02 ->192.168.16.20 algrad®
Port.06 ->192.168.16.60 s :
priority must be a multiple of 16
Port.13->192.168.16.200 (Appiy |

Port.15->192.168.16.200

~RSTP Port Status

Path | Port Oper Oper  Sip
192.168.16.20 g T POrt ot Priority P2P Fdge Neighbor STt Role
\\ " i T a -

“~Port.02 200000 128 True False False

192.168.16.60 \ orL0s 2 28 Troe Tn '
Port.04 200000, 128 |True |True False Disabled Disabled

Port.06 200000, | True | False Forwarding Designated
ort.07200000] 128 [TruelTrue False  [Disabled = Disabled |
Port.08 200000, 128 |True|True False Disabled Disabled
Port.09.200000| 128 |True True False  Disabled = Disabled
Port.10200000| 128 |True |Trus False  Dysabled = Disabled |
POrt.11200000, 128 |True True False  Disabled  Disabled |

Forwarding Designated
Disabled

Port. 13 200000| False
R ort.14 200000 128 [ True | lrue  False  Disabled
k 0000 | 5 A Ard:
Port.16 200000 128 |True True False  Disabled Disabled |
Port.17 20000 | 128 |True True False Disabled Disabled |
Port.18 20000 | 128 |True|True False  Disabled  Disabled




192.168.16.200

Syst=m Configuration ‘

It is show the RSTP connection status
by each port.

Port

RSTP-

Path Cost
(1-200000000) (0-240)

Port Configuration

Bart Configurstion; I

POy Admin P2P Admin Edge Admin Non Stp

Port.01 & |
POLOZE| S | M | S S
Port.03 —| 1200004 1128 Auto | | |true |w false v
Port.03 ->192.168.16.30 botosdl
Port.06 ->192.168.16.70
priority must be a multiple of 16
-> T e l—
Port.07 ->192.168.16.100 i
Port.08 ->192.168.16.100
RSTP Port Status
pPath Port OperOper Stp
Port Cost Priority P2P Edge Neighbor, State Role
Port.01.20000 128 True|True| Faise | Disabled  Disabled
o Port.02 20000 128 True|True| False | Disabled Dizabled
192.168.16.30 o —{Bort.0320000 128 TruelFalsel Faise |Forwarding Root |
Port.0420000 128 True True| False | Disabled  Disabled
192.168.16.70 POt.0520000 128 Trug|True| Faise | Djsabled  Disabled
T ———qPort.U6 20000 128 TruslFalse| False FUiscardind\Alternated
Port.07.20000 128 True False| False || Discarding pternated
__-___—-—-'”"‘ Port.08 20000 128 True False| False NjiscardiggAlternzted
192.168.16.100 <
RSTP Backup Path



4,
Example: Configure Dual Ring
( This Features is no longer
supported in switch shipped
after January, 2010)




Dual Ring Configuration

Dual Ring
192.168.16.11 Back”p Fath

/' \\/ o ﬁ\
Y .

Blocklng \ . Blocking
?/ Port \\ / Port

192.168.16.12  2nhd Ring Port of Dual Ring 2nd Ring Port of X-Ring 1)

. Ring 1 (Blocking Port) \ / (Blocking Port) Ring 2

' R0 192. 168 16.41 R.T.<20ms '
. \4—-— 1st Ring Port of X-Ring .

1st Ring Port of Dual Ring \* F ding P /
orwarding Port
{ (Femaraing; Fo) 7 ‘ e 192.168.16.31

. A
\o"ﬂ / Ring Master&'/o/

i
.-
1

192.168.16.32

192.168.16.21 192.168.16.22



Dual Ring configuration

« Assign 192.168.16.41 as ring master
« Enable X-Ring in switches ( They are all the same configuration)
* Ring 1: 192.168.16.11, 192.168.16.12, 192.168.16.21
* Ring 2: 192.168.16.22, 192.168.16.31, 192.168.16.32
 Dual ring switch must be enabled as ring master to have Dual ring

function well

X-Ring Configuration

+ enabloe Ring

'~ Enobie Ring Master L
15t Ring Post Potnl - FORWARDING
Ind King Port Dot.02 ¥
Couple Port (Port.01 & FORMWARDING
Cootrol Port Purt.O1 & FORWARDING
Tl enable Dual Homing
—iauag-Dost TS SRS S et
| Enable Dusl Ring
151 Ring Port PO = FORWARDING
2nd Ring Port Portos BLOCK N

This switch is Ring Master

apply | | el

405 %
S ad W ) Bdecn

192.168.16.41

X-Ring Configuration

~ Enable Rin

Enable Ring Master

131 Ring Poart Port 0] = FORWARDING

Z20d Ring Vort Port 02 = FORWARDING
_ [nable Couple Ring

(°|"“. ort Pot Ul = FORWARD ING

Control Port ot Dl = FORWARDING
. Enable Duol Homing

Homing Port Port 0] » FORWARD ING

Enable Duol Riag

19t Ring Part PortDl & FORWANRDING

2nd Ring Port Port D1 = FORWARDING

192.168.16.11, 192.168.16.12, 192.168.16.21,
192.168.16.22, 192.168.16.31, 192.168.16.32,



5.
Example: Configure Central Ring
( This Features is no longer

supported in switch shipped after
January, 2010)




Central Ring Configuration
* Can handle up to 4 Rings

Central Ring Backup Path

A 192.168.16.41
192.168.16.31

y | o=
ﬁ = Blocking ;' z 5

,// N ( 7 N

Y. port 4 192.168.16.21 N

/,

I
|
|
/ V

/

/ Ring 3 192.168.16.11

Ring 4
\ R.T.<20ms

R.T.<20ms O 9\ \ /
v
4 Ring 1 @ Ring 2 \
R.T.<20ms } |
R.T.<20ms | Master J 192.168.16|.111
X ?/ Al \@ :
\\\ /.’/ N /
\ e [l o o JB © /
\,\ // \‘ o /
\ 'j/ Forwarding \o\'é/
192.168.16.32 won 192.168.16.42



IP Configuration : 8* Industrial Managed Switch (these switch
does not need central ring Central Ring Configuration

DHCP Client : Dnsable w»
L_ms 192 168 16 11 1P Address 190 160 16 12 1P Address 192 168 16 21 1P Address 1920 166 16 22 |
Subnet Mask 055 055 055 0 Subnet Mask 095 055 295 0 Subnet Mask 099 098 295 0 Subnet Mask 09n o5 2095 0
Gatewvay 192 166.16.2%4 Gateway 192.168 .16 254 Gateway 192 168 .16 254 Gatewvway 192.168 16 254
DNS L 0.00.0 DNST 0000 DNS Y 0000 DNS Y 0000
DNS 2 0000 DNS 2 0000 DNS 2 0004 DNS 2 0000
| Apply HoiC
1P Address 192 106 10 23 1P Address  10° 1oo 1o o 1P Address 102 100 1041 1P Address 192 166 16 42 |
Subnet Mask °9% 299 295 0 Subnet Mask 5% 055 055 0 Subnet Mask 099 295 295 0 Subnet Mask 255 255 255 0
Gateway 192.168.16. 2954 Gateway 192.1686.16 2954 Gateway 192 .168.16 254 Gateway 192 .168.16 254
DNS1 0.0.0.0 DNS T 0000 DNS T 000 DNS) 0.0.00
DNS 2 0000 DNS 2 0000 DNS 2 0.00.0 DNS 2 0000

DHCP Chient : Dusable -

IP Configuration of Central Ring
Master switch ( Not all LCSI
Industrial Managed Switch has
central , please check the X-ring

feature table in this guide ) DNS1 0,000
DNS2 0000

Gateway 192.168.16 254




nable Ring Master

Central Ring 1

Central Ring 2
Central Ring 3

Central Ring 4

Central Ring Configuration

Central ring switch(192.168.16.111) must
be enabled as ring master to have central
ring function run well. At most, up to 4
rings can be set at central ring )

X-Ring Configuration
ing g 192.168.16.111
SIZ Enable Ring
~ Enable Ring Master
1st Ring Port L"f"‘, 0l » LINKD N
2nd Ring Port Port.02 » L ING '
__Enable Couple Ring
Couple Port POrt.03 » KD '
Enable Dual Homing
Homing Port Port 0S w LINKDOWN
< Enable Central Ring 1
15t Ring Port rf-.fr 07 = EORWASDINI
L—=ndRingPot POt OC & BLOCKING
T Enable CEntral Ring 2
1st Ring Port Port 0% » FORWARDINI
2nd Ring Port Port. 10 » BLOCKING
“ Enable Central Ring 3
1st Ring Port Port.15 » FORWARDINI
BLOCKING
FORWARD IN(
BLOCH l‘.l‘-




Central Ring Configuration

 Other than central Ring master switch, all switches are set to X-Ring
enabled

« 192.168.16.11, 192.168.16.12, 192.168.16.21, 192.168.16.22,
192.168.16.31, 192.168.16.32, 192.168.16.41, 192.168.16.42

| : tnobiolu«’_l

Enable Ring Master
15t Ring Port

2nd Ring Port EORWASDIN
Enable Couple Ring

Couple Port Port Dl = FORWARDIN

Control Pont PortDl » FORWARDIN

__Enable Dual Homing

Homing Port Port 01 » FORWARDING
Enable Dual Ring

151 Ring Port Port 01 » FORWARDING

Z2nd Ring Port Port 01 » FORWARDING



