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• Me t a’s  da t a  ce nt e r foot p rint  is  rap id ly e xpand ing , d rive n by t he  ris e  in  AI/ ML workloads  and  
de p loym e nt  of la rge -sca le  clus t e rs .

• De m and  for high-spe e d  op t ica l int e rconne ct s  is  incre as ing  t o  support  t he se  advance d  
workloads .

• Efficie nt  de p loym e nt  of m ass ive  int e rconne ct  ne t works  re quire s  robus t  m onit oring  
capab ilit ie s  t hroughout  t he  full life  cycle  of op t ica l m odule s .

• P roact ive  m onit oring  and  m anage m e nt  of op t ica l int e rconne ct s  a re  crit ica l t o  m aint a ining  
re liab ilit y and  pe rform ance  a t  s ca le .

0 1.  BACKGROUND



• Opt ica l Int e rconne ct s  a re  use d  in  le a f and  
sp ine  swit ch laye rs , backbone  ne t works .

• Op t ics  a re  d ire ct ly conne ct e d  t o  NICs  in  
t he  GP U se rve rs  w it h sw it ching  chass is  for 
la rge  t ra ining  clus t e rs

• Op t ica l link fa ilure s  d ire ct ly le ad  t o  a  
de cre ase  in  GP U node  ava ilab ilit y m aking  
job  com ple t ion t im e s  longe r.

Op t ica l Int e rconne ct  a t  Me t a  DC 
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End-t o-e nd  link m e t rics  in  Op t ica l Module s

● Act ive  com pone nt s  in  e nd -t o-e nd  op t ica l link

● Sam ple  m e t rics  ava ilab le  on Hos t  ASIC and  op t ics  s ide  for m onit oring  
○ Transm it  P owe r and  Re ce ive  P owe r
○ Transm it  Bias  Curre nt
○ Module  Case  Te m pe ra t ure
○ Signa l-t o  Noise  Rat ios
○ FEC uncorre ct ab le  e rrors



• DOM t racks  crit ica l t ransce ive r m e t rics .

• QSFP  se rvice  on p roduct ion swit che s  e nab le s  t e le m e t ry co lle ct ion on re gula r int e rva ls . 

• Tim e -se rie s  da t a  and  s t a t ic  as se t  de t a ils  a re  p roce sse d  us ing  p ipe line .

• Re sult s  s t ore d  in  hive  t ab le s . 

• P rovide s  a  com pre he ns ive  vie w  from  swit ch-swit ch or sw it ch-se rve r links . 

0 2 .  OP TIC TELEMETRY & INFRASTRUCTURE AT SCALE 



• High-le ve l m e t rics  for op t ics  re liab ilit y a re  co lle ct e d  t o  
ana lyze  t re nds  and  m arg ins  

• Marg ins  can be  de duce d  by find ing  t he  lowe s t  1% of t he  
d is t ribut ion of da t a  for a  param e t e r - re p re se nt ing  t he  
'lowe s t ' pe rform ing  links .

• The  d iffe re nce  be t we e n t he  P 1 and  spe c va lue  can be  a  
re asonab le  ind ica t or of t he  param e t e r m arg in

• Figs  he re  de p ict  t he  d is t ribut ion of m inim um  Rx op t ica l 
powe r and  Rx SNR ove r a  day. 

0 3 .  FLEET METRICS & INSIGHTS  



• Anot he r im port ant  m e t ric  t o  m onit or in  t he  e volving  AI infras t ruct ure  is  t he  int e rrup t ion ra t e  and  
t he  a t t ribut ion of link re la t e d  fa ilure s  t o  t he  ove ra ll job  re liab ilit y.

• Trad it iona lly, m e t rics  such as  MTBF (Me an Tim e  Be t we e n Fa ilure ), AFR (Annual Fa ilure  Rat e ), 
and  ASR (Annual Swap  Rat e ) have  be e n use d  t o  quant ify fa ilure  le ve ls .

• AI sys t e m s  re quire  a  com pre he ns ive  app roach t o  e va lua t ing  sys t e m -le ve l re liab ilit y due  t o  t he ir 
g rowing  com ple xit y and  int e rconne ct e dne s s  which include s  t he  firs t  hop  ne t work 

• Link Int e rrup t ion m e t ric  and  t he  fact ors  a t t ribut ing  t o  link fa ilure s  can g ive  m e aningful ins ight s  
on job  re liab ilit y. 

Link Int e rrup t ion Rat e  



What is Automated Triage?
● Automated triage is Meta’s system for detecting, diagnosing, and resolving optics -related 

faults in data center networks.
● Integrates with telemetry infrastructure to continuously monitor optical module health.
● Enables rapid identification and localization of failures, minimizing downtime.

Key Features
● Monitors telemetry data for abnormal signals.
● Localizes faults to the correct component (optics, switch port, or upstream system).
● Triggers automated or operator -guided remediation workflows.

04.  AUTOMATED TRIAGE  PROCESS



How Does It Work?

● Anomaly Detection
○ Compares telemetry against static thresholds and dynamic fleet baselines.
○ Flags outliers and persistent link instability.

● Fault Localization
○ Correlates data from both ends of the link, nearby ports, event logs, and swap 

history.
○ Uses Meta’s Next Generation Triage (NGT) rules engine to infer root causes.

● Remediation
○ Automated repair workflow:

■ schedules module replacement, issues work orders, flags for operator follow -
up.

○ Extended diagnostics:
■ Lookbacks, PRBS test etc.

Impact
● Reduces Mean Time to Detect (MTTD) and Mean Time to Repair (MTTR).
● Lowers unnecessary part swaps (“No Trouble Found” cases).
● Improves reliability and uptime for AI/ML workloads.



Example: Laser Failing

• Lasers failing are commonly cited as a primary circuit failure.

• They are easy to diagnose as the failure is permanent and could be diagnosed without a system 
detecting transient conditions.

Optical Signal (Side A) Optical Signal (Side Z) PHY Status



• Robus t  op t ics  m onit oring  is  e s se nt ia l for Me t a’s  da t a  ce nt e r re liab ilit y and  pe rform ance .

• End-t o-e nd  t e le m e t ry and  aut om at e d  t riage  e nab le  fa ilure  de t e ct ion and  rap id  re so lut ion of 
is sue s .

• P roact ive  m anage m e nt  m inim ize s  downt im e  and  support s  la rge -sca le  AI/ ML workloads .

0 5 .  CONCLUSION
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