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Pinterest Data Infra Overview
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Platform Scale

We run thousands of scheduled batch workflows/DAGs in prod.
Process hundreds of petabytes data per day.
Key use cases:
o Al/ML pipelines: content & discovery, trust & safety, ads, etc.
o Bl & data warehouse: metrics, experimentation, etc.
o Model development: research scientists, data scientists



Key Challenges of Resource Management

e Spark alone accounts for 1/3 of compute cost

e High priority / business critical jobs might not get enough resource to meet
SLO when clusters are busy

e Cluster utilization is low during off peak hours

e Unused reserved capacity from online services are wasted and not easy to

utilize for batch processing
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Resource Allocation During Submission
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Tidered Resource Management

Prioritize resource based on tiers
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Batch k8s Scheduler

Benefits
e Efficient resource utilization: borrow resources between queues

e Advanced scheduling features: fair scheduling, preemption, Gang etc.

Spark - Apache YuniKorn Ray/PyTorch Training - Volcano
e Easy transition from YARN e Topology aware scheduling
e Good Ul and API e Colocation

e Full queue capability: e.g max

application

e Appsummary feature




Utilizing Unused Reserved Capacity for Batch Processing

Why reserving capacity?

e Guarantee capacity when needed for critical ODCR Level

online services either in the cloud or on-prem /
e Long term commitment save cost significantly

Unused Capacity
(Waste)

Problem / Opportunity

e Unused capacity during non-peak hours
e Some batch applications, e.g. Spark, can run in
a flexible schedule

Compute Capacity (EC2 Instances)

Time
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Options & Tradeoffs

Option 1: running everything on same k8s clusters

Pros:
e Faster preemption and smoother transition

Cons:
e k8s scalability limitation for running offline/Spark and online applications in a large k8s cluster
e Lack of resource isolation like network and disk space/io isolation

Option 2: rebalancing the EC2 capacity from online for offline/Spark applications
Pros

e Can work using current technologies (k8s etc.)

e Fully isolate online and offline/Spark applications
Cons:

e Need to ensure returning capacity is almost instantaneous
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Introducing Project Tides

Online Services Tides Clusters

A Online vs Tides Instance Counts Add description

Moving capacity from online to offline — PECE
and returnlng it back by _con_trolllng size \\ S~ |
of Auto Scaling Groups in Tides Cluster A Online Services
. Tides
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Our Data/Al on k8s Platform (Moka)

Spark Batch | | Flink Batch & Streaming | | ML/AI Batch (Ray, PyTorch)
Archer | Job Submission | | s Rauiiie | Quota & Resource Mgmt
| Log Access | | fere | Remote Shuffling
| YuniKorn (scheduler) | | Logging
| Spark Operator | | KubeRay | | Flink Operator
k8s | Container Runtime | | Container Networking | | Container Storage | | Container Lifecycle
| Cluster Management | | Operation Automation | | Infra Sidecars | | AMI Management
| Kubelet | | Docker | | CNI Plugin | | Volume Driver
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How Moka Platform Makes Sharing Possible
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Other Benefits of Moka That Enables Tides

e No more reliance on HDFS so that scale down won't lose shuffle data etc.

e Faster node setup comparing with Hadoop (w/o setting up Hadoop
daemons)

e Unified clusters for fine grained access control

e Can utilize instances types that only use EBS because of remote shuffling
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Challenges and Solutions

Y V VY VYV

Spark driver reliability
Disk size & 10 throughput
Job priorities & ordering
Opt in vs auto routing

Capacity prediction
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Spark driver reliability

Challenge
e Spark driver could be killed

whole job failure

Solution
e Keep a separate small i
node group with static
Capacrty fOr dr|VerS Spark Driver Node Group Spark Executors Node Group
@6 O
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Disk size & 10 throughput

Challenge
e Online service instances use T T
block storage/EBS while Spark st Total cost
clusters use instance storage
e EBS can be expensive f@ 0 L
Solution s ‘S’@ kst
NS/ I

e Balance the number of disks,
size and |10 to be cost effective

Optimal Balance: Minimizing Cost
while Meeting Performance Needs
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Job priorities & ordering

Challenge
e When capacity is tight, too many
jobs could all compete for resource
causing starvation

Solution
e Hold the jobs that are unlikely to
complete before capacity is /D
reduced and prioritize for next day ©
CRITICAL D D —> ‘<)
> DD
@ tw‘ E OFF-PEAK / NEXT DAY
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Opt in vs auto routing

Challenge
e Not many users have incentives to
optin
Solution /C@
e Automatically select jobs to route . TIDES
to Tides based on priorities, = ﬁ @
resource requirements and start Py Rebouite
time ROUTER @
SRR Priority Start Time
¢ o
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Capacity prediction

Challenge

Unused capacity can change over
time, e.g. during holidays

Solution
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Use ML model (e.g LSTM) to
predict the capacity based on
historical data and trend

N

CloudNativeCon
ope 2026

 fomse

o (<}
—O—~O;—O—~>
HISTORICA

DATA

A

TRENDS

v

PREDICTED
CAPACITY



Future Improvements

e Combine Tides scheduler with global scheduler to treat all resources and
jobs the same way
e Utilize Al to further improve the capacity and resource requirement

prediction
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Q&A
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