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Availability = MTTF / (MTTF+MTTR)

S R Mean-Time-To-Fail (MTTF) High Availability
Mean-Time-To-Repair (MTTR)

Availability, % Downtime per Year Downtime per Month Downtime per Week
H ig h { 99.9999% (“six nines”) 31.5 seconds 2.69 seconds 0.605 seconds
Availabil ity 99.999% (“five nines”) 5.26 minutes 25.9 seconds 6.05 seconds
99.99% (“four nines”) 52.56 minutes 4.32 minutes 1.01 minutes
99.95% 4,38 hours 21.56 minutes 5.04 minutes
99.9% (“three nines”) 8.76 hours 43.2 minutes 10.1 minutes
99.8% 17.52 hours 86.25 minutes 20.16 minutes
99.5% 1.83 days 3.60 hours 50.4 minutes
99% (“two nines”) 3.65 days 7.20 hours 1.68 hours
90% (“one nines”) 36.5 days 72 hours 16.8 hours
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Availability, % Downtime per Year Downtime per Month Downtime per Week
99.9999% (“six nines”) 31.5 seconds 2.59 seconds 0.605 seconds
99.999% (“five nines”) n.26 minutes 25.9 seconds 6.05 seconds

Impossible to create networks that never fall
Key to High Availability is reduced recovery time

Availability is increased by introducing Redundancy
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8 Dynamic Network Redundancy
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Example EtherNet/IP System
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FRER Components and Network Interconnect
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8 FRER and Mesh Network
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FRER and PRP/HSR Networks

Monitor Camera
(ES) Recorder
(ES)
HSR Multi-Port Multi-Port Multi-Port
- Redbox 10 Device IO Device 10 Device
- (RS) (RES) (RES) (RES)
Sngl-Port PRP ====1  Ethernet
oo ier Redbox | _ | Switch HSR Network
(ES) (RS) (RS)
1 } \ HSR Multi-Port Multi-Port HSR P
| I 1 Redbox 10 Device 10 Device Redbox Camera
I 1 (RS) (RES) (RES) (RS) (ES)
1
1 ]
Multi-Port Ethernet Ethernet == PRP
Sensor Switch _ Switch i Redbox
(RES) (RS) (RS) — (RS)
Multi-Port Sngl_—Port Sngl'-Port
Sensor Drive Drive
(ES) (ES) (ES)

Technical Track

2018 Industry Conference & 19th Annual Meeting
© 2018 ODVA, Inc.

www.odva.org
All rights reserved.

17



itk
ODVA

INDYSTRY CONFERENCE FRER and PRP/HSR Networks
Monitor Camera
(ES) Recorder
(ES)
HSR Multi-Port
Redbox 10 Device
(RS) (RES)
Sngl-Port PRP Ethernet
o oller === Redbox Switch
(ES) (RS) (RS)
HSR HSR P
Redbox Redbox Camera
(RS) (RS) (ES)
Multi-Port Ethernet . Ethernet PRP
Sensor Switch _ Switch Redbox
(RES) (RS) (RS) (RS)
Multi-Port Sngl-Port Sngl-Port
Sensor Drive Drive
(ES) (ES) (ES)

Technical Track

2018 Industry Conference & 19th Annual Meeting www.odva.org
© 2018 ODVA, Inc.

18
All rights reserved.



ODYA

INDUSTRY CONFERENCE

NNNNNNNNNNNNNNNNNNNN

THANK YOU




