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Machine Learning Platform Life-Cycle Management

OVERVIEW

• What is a machine learning platform?

• What is the ML platform lifecycle?

• Why ML platform lifecycle management?

• Artifacts and their associations

• Use cases at Intuit

Machine Learning Platform Life-Cycle Management
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What is a Machine Learning Platform?

Machine Learning Platform Life-Cycle Management

• Manages the entire lifecycle of an ML model

• Includes automating and accelerating the 

delivery of ML applications
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Machine Learning Platform Life-Cycle Management
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Data Discovery

Machine Learning Platform Life-Cycle Management

• Metadata/catalog tool

• Accessible data source

(Raw attributes & Data lineage)

Metadata/Catalog 

tool

Data Lake
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Feature Engineering

Machine Learning Platform Life-Cycle Management

• Output : features

• Reproducible

• Reusable

Metadata/Catalog 

tool

Feature Repository
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Model Development

Machine Learning Platform Life-Cycle Management

• Collaborative environment

• Access data lake

Notebooks

Data Lake
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Model Training

Machine Learning Platform Life-Cycle Management

Support ability for:

• Being triggered either manually/via automation

• Creation and management of training sets

• Re-training

• Optimizing hyper parameter tuning through parallelization of 

model training execution 
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Model Scoring

Machine Learning Platform Life-Cycle Management

• Support online/offline(depend on use cases)

• Ability to be triggered either manually/via automation
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Big Mess!

Machine Learning Platform Life-Cycle Management

 No central artifact management solution

 Hard to reuse existing features/data/algorithms/toolings

 Inability to scale for large datasets

 Lack of automation/orchestration across the ML life-cycle

 Lack of rigor/discipline in the ML development life-cycle

 Slow down delivery of Machine Learning applications
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Ideal Status

Machine Learning Platform Life-Cycle Management

Artifact Management

 Optimizing data scientists’ engineering process

 Tie ML components together into a cohesive platform,

support the life-cycle of ML artifacts end-to-end

 Increase efficiency of delivering ML predictions at scale
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 Data Artifacts
– Features

– Training sets

 Model Artifacts
– Model code

– Trained models

– Performance metrics

– Hyper parameter values

 Environment Artifacts
– Languages & language versions

– Packages & Package versions

Machine Learning Platform Life-Cycle Management
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Machine Learning Platform Life-Cycle Management
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Machine Learning Platform Life-Cycle Management

Environment in Container

CONTAINERIZATION!
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Machine Learning Platform Life-Cycle Management

Benefit Of Containerization

• Flexibility : Model has specific environment

• Consistency : Model has same behavior throughout the life-

cycle
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

E n v iro n m e n t 
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 D e v e lo p e d  in  n o te b o o k s

 M u ltip le  v e rs io n s

 E a c h v e rs io n a s s o c ia te  w ith  a n e x te rn a liz e d  e n v iro n m e n t a rtifa c t 

M o d e l  C o d e  
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 E n v iro n m e n t m u s t b e co n s is te n t fo r d e v e lo p m e n t,  tra in in g ,  sc o rin g

 E x te rn a liz e d a s m e ta d a ta

 M o d e l/E x e c u tio n e n v iro n m e n ts co n s tru c te d fro m m e ta d a ta a n d
d e p lo y e d in to co n ta in e rs (D o c k e r, Ya rn , C o n d a , e tc .)

E n v iro n m e n t A rti fa c ts
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

C o n ta in e r/v irtu a l en v iro n m e n t U s a g e

D o c k e r co n ta in e r
• M o d e l de v e lo p m e n t

• M o d e l tra in in g

• O n lin e sc o rin g

Yarn co n ta in e r
O n S p a rk clu s te r

• D is trib u te d tra in in g

• B a tc h offlin e sc o rin g

C o n d a en v iro n m e n t M o d e l de v e lo p m e n t

• Ta ilo re d  to  th e  en v iro n m e n t (b u ilt b a s e d  o n  ex te rn a liz e d  en v iro n m e n t m e ta d a ta )
• U s e d  fo r m o d e l d e v e lo p m e n t, tra in in g , ex e c u tio n

E x a m p le s o f co n ta in e rs /v irtu a l en v iro n m e n ts
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 Us e d a s d a ta in p u t o f th e m o d e l

 S to re d  in  d is c o v e ra b le fe a tu re  re p o s ito ry

 M e ta d a ta  d e fin e s  th e  m o d e l s p e c ific fe a tu re -s e ts

F e a tu re s
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 S e ria liz e d , w e ig h te d m o d e l file s

 A s s o c ia te  w ith  a v e rs io n  o f m o d e l c o d e a n d tra in in g  s e t

T ra in e d  M o d e ls  
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 D a ta s e ts u s e d  to  tra in , v a lid a te  a n d  te s t th e  m o d e l

 A s s o c ia te d  to  a  tra in e d  m o d e l

T ra in in g  S e ts  
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 D e fin e w h a t fe a tu re s e ts th is m o d e l re qu ire s

F e a tu re S e t D e fin i tio n s
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 S e t u p v a lu e s  b e fo re  le a rn in g  p ro c e s s

 M o d e l s p e c ific

H y p e r P a ra m e te r V a lu e s
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 D e fin e s th e m e tric s to c o lle c t a n d th re s h o ld s to e v a lu a te

m o d e ls a g a in s t. 

M e tric  D e fin i tio n  
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 M e tric s  to  e v a lu a te  m o d e l e ffe c tiv e n e s s

 M o d e l m e tric s  in c lu d in g :  R O C  c u rv e , c o n fu s io n  m a trix , F 1 

s c o re , p re c is io n , re c a ll, e tc .

P e rfo rm a n c e  M e tric s  
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

 T o  a u to m a te  th e  re -tra in in g  a n d  d e p lo y m e n t o f u p d a te d  

m o d e ls

 M o d e l s p e c ific

S c h e d u le d R e -tra in in g  & p e rfo rm a n c e  b e n c h m a rks
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

M o d e l Tra in in g in  D o c ke r C o n ta in e r
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M a c h in e L e a rn in g P la tfo rm L ife -C y c le M a n a g e m e n t

D a ta

D is c o v e ry

F e a tu re

E n g in e e rin g

M o d e l

T ra in in g

M o d e l

S c o rin g
M o d e l

D e v e lo p m e n t

D a ta
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L ife -C y c le M a n a g e m e n t
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

M o d e l D e v e lo p m e n t & Tra in in g & Tu n in g
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M a c h in e  L e a rn in g  P la tfo rm  L ife -C y c le  M a n a g e m e n t

P e rs o n a l iz a tio n  

S e rv ic e

F e a tu re  S e rv ic e

O n l in e  S c o rin g  

S e rv ic eS p a rk  S tre a m in gKa fk aB a tc h  S o u rc e

O ffl in e  S p a rk  

Jo b

O n l in e  S to re

F e a tu re  

R e p o s ito ry
L a k e
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S c o re  D a ta

Get C o n te x tu a l he lp

S e lf-h e lp S e rv ic e in Qu ic kb o o ks
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M a c h in e L e a rn in g P la tfo rm L ife -C y c le M a n a g e m e n t

E n v iro n m e n t in  C o n ta in e r

C O N T A IN E R IZ A T IO N !
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