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To Microservices and Back Again



What we’ll learn

1. What Does Segment Do? 

1. Why Microservices work 

1. The Breaking Point: Why 
and How We Moved 
Back to a Monolith 

1. Dealing with the trade 
offs of a monolith today 
and moving forward



What Does Segment Do?
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Sample Event

{

   "type": "identify",


   "traits": {

     "name": "Alex Noonan",


     "email": "alexandra@segment.com",

     "company": "Segment",

     "title": "Software Engineer"


   },

   "userId": "97980cfea0067",


   "timestamp": "2020-02-19T02:38:04Z"

}
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What does Segment do?
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What does Segment do?

api.google-analytics.com api.google-analytics.com
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What does Segment do?

api.google-analytics.com
api.mixpanel.com

api.google-analytics.com
api.mixpanel.com



How not to understand your customers

Mobile App

Mobile App

SERVER


Warehouses
Warehouses

Mobile App

Website

Mobile App
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destinations



Timeline
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2013 - launch with monolith :D


2014 - 


2015 -


2016 -


2017 -


2018 - 


2019 - 


2020 - 



Trade Offs
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Low operational overhead



Original Infrastructure
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 Monolith

API
queue

Destination Worker 

api.google-analytics.com


api.salesforce.com


api.mixpanel.com



Retryable vs Non Retryable Error
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HTTP/1.1 429 Too Many Requests 
Content-Type: application/json 

Response Body 
{ 
   "status": 429, 
   "message": "Rate limit exceeded. Try again in 1 second." 
} 

HTTP/1.1 400 Bad Request 
Content-Type: application/json 

Response Body 
{ 
   "status": 400, 
   "message": "Bad Request. userId required in event payload. " 
}

Retryable Error Non Retryable Error



Retry Events
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 Monolith

API
queue

Destination Worker 

google-analytics.com


api.salesforce.com


api.mixpanel.com
retry events



head-of-line blocking
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New Event 

Customer: A


Destination: Google 
Analytics


New Event 

Customer: B


Destination: 
Salesforce


Retry Event 

Customer: A


Destination: 
Salesforce


New Event 

Customer: A


Destination: 
Mixpanel


queue



head-of-line blocking
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 Monolith

API
queue

Destination Worker 

google-analytics.com


api.salesforce.com


api.mixpanel.com
retry events

backpressure



18

queue
Destination Worker

Destination Worker

Destination Worker

worker pool



Trade Offs
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Low operational overhead

Environmental Isolation



Timeline
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2013 - monolith :D


2014 - microservices :D


2015 -


2016 -


2017 -


2018 - 


2019 - 


2020 - 



Individual Queues and Services

 Google Analytics NSQ

21

 Microservices

API

 Google Analytics queue

Google Analytics Destination 
Worker

router

Salesforce queue

Mixpanel queue

Salesforce Destination Worker

Mixpanel Destination Worker



Why Microservices work
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Environmental Isolation

 Google Analytics NSQ
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 Microservices

API

 Google Analytics queue

Google Analytics Destination 
Worker

router

Salesforce queue

Mixpanel queue

Salesforce Destination Worker

Mixpanel Destination Worker

backpressure



 Google Analytics NSQ

24

 Microservices

API

 Google Analytics queue

Google Analytics Destination 
Worker

router

Salesforce queue

Mixpanel queue

Salesforce Destination Worker

Mixpanel Destination Worker



 Google Analytics NSQ
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 Microservices

API

Google Analytics Destination 
Worker

router Salesforce Destination Worker

Mixpanel Destination Worker

Marketo Destination Worker
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Code Structure
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{  

   "requestId":"e42b#14272d07d78",

   "success":true,

   "result":[  

      {  

         "status":"skipped",

         "reasons":[  

            {  

               "code":"1004",

               "message":"Not Found"

            }

         ]

      }

   ]

}
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Monorepo vs Micro repos
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code structure



Monorepo

[ / destinations ] 

      [ google-analytics ] 

      [ marketo ] 

      [ mixpanel ] 

      [ salesforce ] 

      [ webhooks ]
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Failing Tests

[ / destinations ] 

      [ google-analytics ] 

      [ marketo ] 

      [ mixpanel ] 

      [ salesforce ] 

      [ webhooks ]
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Out of the box visibility
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microservices



queue depth
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microservices



Timeline
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2013 - monolith :D


2014 - microservices :D


2015 - microservices :)


2016 -


2017 -


2018 - 


2019 - 


2020 - 



Trade Offs
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 operational overhead

environmental isolation

improved modularity

visibility



Timeline
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2013 - monolith :D


2014 - microservices :D


2015 - microservices :)


2016 - microservices :|


2017 - 


2018 - 


2019 - 


2020 - 



 Google Analytics NSQ
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 Microservices

API

Google Analytics Destination 
Worker

router Salesforce Destination Worker

Mixpanel Destination Worker

Marketo Destination Worker



 Google Analytics NSQ
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 Microservices

API

Google Analytics Destination 
Worker

router Salesforce Destination Worker

Mixpanel Destination Worker

Marketo Destination Worker

Webhook Destination Worker



 Google Analytics NSQ
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 Microservices

API

Google Analytics Destination 
Worker

router Salesforce Destination Worker

Mixpanel Destination Worker

Marketo Destination Worker

Webhook Destination Worker

Drift Destination Worker
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 The Breaking Point

API

destination worker

router

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination  worker

destination worker



Sample Event
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{

   "type": "identify",

   "traits": {


     "name": "Alex Noonan"

   },

   "userId": "97980cfea0067"

}

{

   "type": "identify",

   "traits": {

     "firstName": "Alex",

     "lastName": "Noonan",

   },

   "userId": "97980cfea0067"

}

{

   "type": "identify",

   "traits": {

     "first_name": "Alex",

     "last_name": "Noonan",

   },

   "userId": "97980cfea0067"

}



Shared Libraries
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The breaking point



Sample Event
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{

   "type": "identify",

   "traits": {


     "name": "Alex Noonan"

   },

   "userId": "97980cfea0067"

}

{

   "type": "identify",

   "traits": {

     "firstName": "Alex",

     "lastName": "Noonan",

   },

   "userId": "97980cfea0067"

}

{

   "type": "identify",

   "traits": {

     "first_name": "Alex",

     "last_name": "Noonan",

   },

   "userId": "97980cfea0067"

}



Standard Deploy Process

1. PR to bump shared library version.

2. Run test suite.

3. Release new version.

4. PR to update staging.

5. Run Terraform commands.

6. Test in staging.

7. PR to update production.

8. Run Terraform commands.

9. Test in production.

10.Monitor.
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The Breaking Point
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 The Breaking Point

API

destination worker

router

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination worker

destination  worker

destination worker



Shared dependency divergence

 Google Analytics NSQ
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 The Breaking Point

API

 Google Analytics queue

Google Analytics Destination 
Worker

router

Salesforce queue

Mixpanel queue

Salesforce Destination Worker

Mixpanel Destination Worker

shared library version: 
1.1.0

shared library version: 
2.1.1

shared library version: 
1.5.3



destination y
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The Breaking Point

< 1 event/second
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The breaking point

destination y



Auto Scaling Issues
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The Breaking Point



The Breaking Point

50



Number of 
destinations
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The Breaking Point

Operational Overhead



Developer 
Productivity
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The Breaking Point

Operational Overhead

Developer Productivity



New Feature Development
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The Breaking Point



 Google Analytics NSQ
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 The Breaking Point

API

 Google Analytics queue

Google Analytics Destination 
Worker

router

Salesforce queue

Mixpanel queue

Salesforce Destination Worker

Mixpanel Destination Worker



Trade Offs
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 operational overhead

environmental isolation

improved modularity

visibility



Head-of-line blocking
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New Event 

Customer: B


Retry Event 

Customer: A


Retry Event 

Customer: A


Retry Event 

Customer: A


queue



Queue per destination per customer

 Google Analytics NSQ
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 The Breaking Point

API

 Google Analytics 
Customer A queue

Google Analytics Customer A 
Destination Worker

router

 Google Analytics 
Customer B queue

Google Analytics 
Customer C queue

Google Analytics Customer B 
Destination Worker

Google Analytics Customer C 
Destination Worker



Timeline
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2013 - monolith :D


2014 - microservices :D


2015 - microservices :)


2016 - microservices :|


2017 - microservices? :(


2018 - 


2019 - 


2020 - 



The Breaking Point

59

1. Operational Overhead

2. Developer productivity and velocity

3. Flaws in existing architecture design

4. New product development didn’t happen.



Moving Back to a Monolith
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Trade Offs
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 operational overhead

environmental isolation

improved modularity

visibility



 Google Analytics NSQ
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 Moving Back to a Monolith

API

 Google Analytics queue

router

Salesforce queue

Mixpanel queue

destination worker



Centrifuge
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 Moving Back to a Monolith

API Destination Workerrouter Centrifuge



Back to a monorepo

[ / destinations ] 

      [ google-analytics ] 

      [ marketo ] 

      [ mixpanel ] 

      [ salesforce ] 

      [ webhooks ]
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Failing Tests

[ / destinations ] 

      [ google-analytics ] 

      [ marketo ] 

      [ mixpanel ] 

      [ salesforce ] 

      [ webhooks ]
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Traffic Recorder
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Timeline
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2013 - monolith :D


2014 - microservices :D


2015 - microservices :)


2016 - microservices :|


2017 - microservices? :(


2018 - monolith :D


2019 - 


2020 - 



Auto Scaling Issues

<todo: add some type of visual of large worker pool>
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Developer Productivity
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 Moving Back to a Monolith

API Destination Workerrouter Centrifuge

shared library version: 
1.1.0



New Product Development 

70



Dealing with the Trade Offs
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Trade Offs
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 operational overhead

environmental isolation

improved modularity

visibility



Visibility
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Trade Offs



OOM debugging with sysdig
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Trade Offs



OOM debugging
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Trade Offs



Environmental Isolation
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Trade Offs

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Centrifuge



Uncaught exceptions

 try { 

   return await Promise.all(requests) 

 } catch (e) { 

   throw e.response.error 

 }
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Environmental Isolation
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Trade Offs

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Centrifuge



Environmental Isolation
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Trade Offs

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Centrifuge



Back pressure
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Trade Offs

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Centrifuge



Wrapper
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Trade Offs

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Destination Worker

Centrifuge

wrapper

wrapper

wrapper

wrapper

wrapper

wrapper

wrapper

wrapper



Trade Offs

82

 operational overhead

environmental isolation
- wrapper

improved modularity
- traffic recorder

visibility
- heapdump on hosts



Timeline
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2013 - monolith :D


2014 - microservices :D


2015 - microservices :)


2016 - microservices :|


2017 - microservices? :(


2018 - monolith :D


2019 - monolith :)


2020 - monolith :)



Timeline
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2013 - monolith :D 

2014 - microservices :D


2015 - microservices :)


2016 - microservices :|


2017 - microservices? :(


2018 - monolith :D


2019 - monolith :)


2020 - monolith :)

Trade Offs

Operational Overhead

Environmental Isolation

Total engineers
4

4

10

26

50

89

118

122
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Timeline

88

2013 - monolith :D


2014 - microservices :D
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Takeaways

- No silver bullet

- Have a good story around trade offs

- Solve the root issue
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Thank you.
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