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On-‐Line	  Data	  Intensive	  (OLDI)	  Services:	  SLO	  

2	  
Must  meet  stringent  Service  Level  Objec5ves  (SLOs)

Web  search Online  retail  &  ads



SLO	  Impacts	  Quality	  of	  Experience	  
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Image  search

OLDI  operators  seek  an  SLO  <=  ~300  ms

User  abandonmentEnd-‐user

I’m  ouKa  here



Tail	  Latency	  




•  SLOs  are  impacted  by  the  99th+%  (tail)  latency
•  Nega5vely  affects  user  experience
  

Latency
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Latency

The  
long  tail

Goal:  Minimize  OLDI  tail  latency  without  hur5ng  cost  efficiency

Tom



Quality	  of	  Experience	  is	  SubjecRve	  
•  Do  all  end-‐users  have  the  same  stringent  SLO  requirement?
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Impa5ent  user  -‐>  stringent  SLO Pa5ent  user  -‐>  flexible  SLO?

Can  we  make  SLOs  user  specific?



SLOs	  Based	  on	  End-‐User	  Tolerance	  	  
•  Priori5zing  OLDI  requests  based  on  user  tolerance  threshold
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Have  our  cake  &  eat  it  too?

OLDI  service  queue
tail  head

Sebng  user-‐specific  SLOs  can  reduce  SLO  viola5ons  

User  @work User  @play



Are	  User-‐Specific	  SLOs	  Ethical?	  
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Some  data  centers  set  SLOs  
based  on  geography

User  traits  used  to  set  SLOs    
may  be  unethical

Democrat Republican

Modern  data  centers  must  determine  ethically-‐acceptable  
user  traits  to  set  user-‐specific  SLOs



Unfair	  Data	  Center	  Scheduler	  
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Offline  
phase

At  run-‐
5me

Create  data  set  mapping  user  
profiles  to  abandonment  rates Use  data  set  to  train  an  ML  model

Predicts  user-‐specific
  tolerance  scores
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Conclusion	  
•  Modern  data  centers  enforce  stringent  OLDI  SLOs  for  QoE
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QoE  might  be  subjec5ve User-‐specific  SLOs  reduce  
viola5ons  &  improve  cost

User-‐specific  tolerance  can  be  determined  
using  ML  &  integrated  with  the  scheduler
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