Data Sheets

JULY 17, 2019
MARK HANTEL / STEVE ZUPONCIC




System Overview

...........

Packaging /
Section 1

Machine Switch |I_Q _

e e
L

Plant-wide
Operation Systems

ES [/

Labeling Filling Packaging
Servo ’ =
o HH— 1] B e veo
...................................... UL S W | Drive
Controller HMI S
Line #2 Line .
VLAN 22 EEE o
Subnet 192.168.1.0/24 Controller =g ] b irid
OEM —

7 Workstation

e MR T

T e VFD
i o Packaging / Controller Wt Dri
e 1o otk HMI - Drive
ks i e o
: Mgt \__ “Es 1)
Kok (=21 F w—i = VFD E 1o
Servo  Controller 1L Drive Servo  Controller I Drive Servo g A2
Labeling Drive HMI o Filling Drive HMI e Drive E!EE!.—.E] a, Ve
Packaging/  controller  ymy Wl Drive .
Section 3 et g



Historical Network Configuration

Historically, network configuration has been managed on a
component by component level, switch by switch, device by

device.

o Configurations are input
manually

o Interface is often
o Prone to error

No system knowledge at
component level

[ Physical | Config | CLI |

10S Command Line Interface

Rizen
Rlfconfig t
ter configuration commands, one per line. End with CNTL/Z_
RL(config) ¢int gi0/0
Rl{config-if) #ip ospf priority 0
Bl (config-if) #do wr
Building configuration...
[0K]
R1(config-if] ¢
00:51:44: $OSPF-5-ADJCHG: Process 1, Nbr 192.162.1.2 on CigabitEthernet0/0 fzom
LORDING to FULL, Loading Done

Rl {config-ifl
21 {config-if) raload

% Invalid input detected at '~' marker.

g-if) gend

T 20900 ===

Kumber of transitions to forwarding
The port is in the portfast mode
-to-point by defaul
253707, received 0

Port 20 (GigabitEthernetl/20) of MSTO
Port path c 00000, Port priorit
Designat priority 32768,
Designated ; priority 32768,
Designated port id is 128.20,
Timers: message age 0, forward
Number of transitions to forwarding state:
The port porcfast mode
Link type i to-point by defaul

sent 137972, received 0

forwarding
Identifier 128.20.
f454.3304.e780
£454.3304.e780

Internal

Switch#show int gil/1
GigabitEthernetl/1 is up, line protacol up {connected)
Hardware is Gigabit Ethernet, address is £454.3304.e781 (bia £454.3304.e781)
MTU 1500 bytes, BW 1000000 Kbit/sec, DLY 10 usec,
reliability 255/255, oad 1/255, oad 17255
Encapsulation ARPA, loopback not set
Keepalive not set
Full-duplex, 1000Mb/= e is auto, media
input flow-control cutput flow-control
ARP type: ARPA, ARP Timeout 04:00:00
input never, output 00:00:00, cutput hang never
clearing of "show interface” counters never
0/75/0/0 (=
fifa
Output gueue: 0/40
5 minute input rate 21000 sec, 21 packets/sec
5 minute output rate 7000 bita/sec, 37 packets/sec
714230622 pas input, 293322253528 bytes, 0 no buffer
(14032875 multicasts)
tles
0 input errors CRC, 0 frame, O overrun, 0 ignored
0 watchdog, 14032875 multicast, O pause input
0 input packets with dribble condition detecte
1724276282 packets cutput, 1915580461108 bytes, 0 underruns
output errors, O collisions, 1 interface resets
unknown protocol drop:
les, 0 late collision, 0 deferred
carrier, 0 no carrier, 0 pause output
uffer failures, 0 output buffers swapped out

10/100/1000BaseTX
unsupported

drops/flushes) ; Total output drops:




Data Sheets E

Simulation,




Datasheets Enable New Workflow

= Multi-vendor database contains TSN
validated components, devices, and
infrastructure

= Design Time
- Layout system architecture

- Select Devices / Infrastructure with required

attributes.

Which device is best suited for my application? O
~  Which bridge / switch is best suited for my application?

- Configure components at system level and

offline O

= Modeling & Simulation o

~ Run system simulation
- Model traffic and loading P

- Does it work?
= Runtime ~
- Download system configuration

~ Run and monitor

To other
TSN

Domain




TSN Data Sheets

Define common TSN based attributes that allow for:
- System modeling
- System simulation
- System level configuration

Available offline (server) and online (from component)
~ Requires a multi-vendor catalogue database (out of scope)

“Design-time” component selection
~ Which device is best suited for my application?
~ Which bridge / switch is best suited for my application?

Data sheet parameters must be quantifiable, testable, and validated for conformance



Considerations for a data sheet

End Devices
> 1/O Devices, Controllers, Drives, Motion Control Products (Producers and Consumers of Traffic)

Infrastructure
o Switches, Routers, Embedded Bridges, Security Devices (e.g., Firewall etc.)




Considerations for a data sheet

End Devices
> 1/O Devices, Controllers, Drives, Motion Control Products (Producers and Consumers of Traffic)
o Is there support for:
° Preemption
> 802.1AS-REV
° Qbv
> Qci (Ingress Policing)
o Wire speed

o Quality of Service Parameters

Infrastructure
o Switches, Routers, Embedded Bridges, Security Devices (e.g., Firewall etc.)



Considerations for a data sheet

End Devices

> 1/0 Devices, Controllers, Drives, Motion Control Products (Producers and
Consumers of Traffic)

Infrastructure
o Switches, Routers, Embedded Bridges, Security Devices (e.g., Firewall etc.)
° |s there support for: > Configuration protocol:
° Preemption o NETCONF, RESTCONF, SNMP
o 802.1AS-REV > Discovery Services:
° Qbv o LLDP
o Qci (Ingress Policing) o Cut-through
o Wire speed o LRP?
o Quality of Service (QoS) Parameters o PRP?
° Number of queues > .1CB
o Bridge Delay o Wireless?



Considerations for a data sheet

= Vendor Specific Features should be supported
- Allows for migration of existing installations

= XML or JSON formatted for portability and readability

= Specification in 60802 should include format and parameters
- Parameters will be mandatory or not implemented

= Work required to determine hard-numbered parameters vs. configurable parameters
- Focus on easily identifiable areas of agreement first. (l.e., “low-hanging fruit”)

= Avoid technical decisions that limit reasonable business decisions
- For component, device and infrastructure suppliers
~ For end-users

Design the technology for market absorption!



