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Scalability is the property of a 
system to handle a growing 
amount of work.



Exit rate:

• How many requests you can 
serve per unit of time (Requests 
per Second - RPS)

Service time:

• The average response time for a 
request (Latency - measured in 
units of time)

System Capacity



How do you increase your capacity?

Horizontal
&

Vertical
Scaling

Caching Load 
Control Sharding



Horizontal & Vertical 
Scaling



Vertically Scaling



Vertically Scaling



Horizontally Scaling



Reducing Service Time
(performance tuning)

● Buy faster machines
● Profiling and optimization
● Caching

Vertical scaling has a limit and is expensive



Reducing Service Time



Concurrency & Parallelism

io_uring
epoll
kqueue



Unicorn and Falcon
Single vs Multi threaded

Unicorn - One Worker | One Lane

Falcon - Multi Worker | Multi Lane



Caching



Caching



Caching



Caching



Caching



Caching



Load Control



Load shedding (handling overload)
Without a doubt, your system will experience capacity overload.

● More demand than you can handle
● Slower response times
● Combination of both

No amount of scaling or capacity planning will save you

At Shopify, this happens almost every day

○ Flash sales (too much demand)
○ Unoptimized endpoints (known problems)
○ System failures (unknown problems)



Load shedding
What happens when you have more demand than you can handle?

● New requests get queued (increased end-user latency)
○ Eventual timeouts (error response)

Source: https://medium.com/@NetflixTechBlog/performance-under-load-3e6fa9a60581

https://medium.com/@NetflixTechBlog/performance-under-load-3e6fa9a60581


Load shedding

To gracefully protect from overload scenarios:

● Monitor capacity usage (utilization)
● Take action when overload does occur

Handling overload is especially important in a multi-tenant environment!



Measuring your capacity

● Utilization: a ratio of how close you are 
to your capacity



Priority-aware load shedding

The limits range can be divided into equal 
parts to achieve a priority bucketing 
scheme:

● Each bucket is 100% dropped 
before we shed any requests from 
the next bucket



Implementation in Practice



Sharding



● 2004: Snowdevil (single-tenant)
● 2005: Shopify (multi-tenant)
● 2013: Database split into multiple shards
● 2015: Backup datacenter for disaster recovery
● 2016: Multiple active datacenters
● 2020: Dedicated Storefront Renderer
● 2020: Dedicated Storefront Renderer
● 2022: Put Servers Close to the Users
● 2025: Data Shaping

Scaling Shopify
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Scaling Shopify (database sharding)



Sharding in Practice

1. Choose a good sharding key (shop_id, user_id, hash(id))
2. Spread data among multiple shards
3. Route requests to correct shard
4. Keep shards well-balanced



Sharding in Practice (routing)



Sharding in Practice (routing)



Sharding in Practice (balancing)



Sharding in Practice (balancing)

How do you move a shop like snowdevil.com?

● Copy data from shard1 to shard2
● Make shop read-only (acquire a lock on shop writes)
● Update routing table (UPDATE domains SET shard_id=2 WHERE …)
● Unlock shop



db0

id shop_id data

1 42 socks

3 77 laptop

5 42 hat

7 42 shirt

9 77 watch

db1

id shop_id data

2 58 umbrella

4 58 vase
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db0

id shop_id data

1 42 socks

3 77 laptop

5 42 hat

7 42 shirt

9 77 watch
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id shop_id data

2 58 umbrella

4 58 vase

db0 binlog

1 1  42 socks
1  42 gloves



db0

id shop_id data

1 42 socks

3 77 laptop

5 42 hat

7 42 shirt

9 77 watch

db1

id shop_id data

1 42 gloves

2 58 umbrella

4 58 vase

db0 binlog

1 1  42 socks
1  42 gloves



db0

id shop_id data

1 42 mitts

3 77 laptop

5 42 hat

7 42 shirt

9 77 watch

db1

id shop_id data

1 42 gloves

2 58 umbrella

4 58 vase

db0 binlog

1 1  42  socks
1  42  gloves

2 1  42  gloves
1  42  mitts



db0

id shop_id data

1 42 mitts

3 77 laptop

5 42 hat

7 42 shirt

9 77 watch

db1

id shop_id data

1 42 mitts

2 58 umbrella

4 58 vase

db0 binlog

1 1  42  socks
1  42  gloves

2 1  42  gloves
1  42  mitts



db0

id shop_id data

1 42 mitts

3 77 laptop

5 42 hat

7 42 pants

9 77 watch

db1

id shop_id data

1 42 mitts

2 58 umbrella

4 58 vase

5 42 hat

7 42 shirt

db0 binlog

1 1  42  socks
1  42  gloves

2 1  42  gloves
1  42  mitts

3 7  42  shirt
7  42  pants



db0

id shop_id data

1 42 mitts

3 77 laptop

5 42 hat

7 42 pants

9 77 watch

db1

id shop_id data

1 42 mitts

2 58 umbrella

4 58 vase

5 42 hat

7 42 pants

db0 binlog

1 1  42  socks
1  42  gloves

2 1  42  gloves
1  42  mitts

3 7  42  shirt
7  42  pants

shop locked, no new 
writes



How do you increase your capacity?

Horizontal
&

Vertical
Scaling

Caching Load 
Control Sharding



● 2004: Snowdevil (single-tenant)
● 2005: Shopify (multi-tenant)
● 2013: Database split into multiple shards
● 2015: Backup datacenter for disaster recovery
● 2016: Multiple active datacenters
● 2020: Dedicated Storefront Renderer
● 2022: Put Servers Close to the Users
● 2025: Data Shaping

Scaling Shopify



App Servers

Databases



● 2004: Snowdevil (single-tenant)
● 2005: Shopify (multi-tenant)
● 2013: Database split into multiple shards
● 2015: Backup datacenter for disaster recovery
● 2016: Multiple active datacenters
● 2020: Dedicated Storefront Renderer
● 2022: Put Servers Close to the Users
● 2025: Data Shaping

Scaling Shopify







Splitting the Monolith







● 2004: Snowdevil (single-tenant)
● 2005: Shopify (multi-tenant)
● 2013: Database split into multiple shards
● 2015: Backup datacenter for disaster recovery
● 2016: Multiple active datacenters
● 2020: Dedicated Storefront Renderer
● 2022: Put Servers Close to the Users
● 2025: Data Shaping

Scaling Shopify



App Servers

Databases



App Servers

Databases



App Servers

Full Databases

Partial Databases



● 2004: Snowdevil (single-tenant)
● 2005: Shopify (multi-tenant)
● 2013: Database split into multiple shards
● 2015: Backup datacenter for disaster recovery
● 2016: Multiple active datacenters
● 2020: Dedicated Storefront Renderer
● 2022: Put Servers Close to the Users
● 2025: Data Shaping

Scaling Shopify



Thanks ↑↓



Put your servers close to your users



Thanks ↑↓



Studied @ Carleton graduated 2018
- Intern @ Shopify for 16 months
Full-time @ Shopify since 2018
- Worked on Product: Orders
- Last 6 years: Scaling Shopify's Storefront

Hi, I'm Derek Stride


