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Telemetry Fidelity is a Choice

What to measure is essential to observability practice

When you’re in an incident or want to do long range analysis, these choices 
matter!

Today’s problem: the choice you make at collection dictates what questions your 
observability practice can answer



Choice of Fidelity

Metrics

Cost effective to store

(Usually) fast to query or alert 

Problem: lacks the dimensions necessary to 
answer any observability question

“Raw Data” (Events/Logs/Spans/Traces)

Rich context to answer ad-hoc questions

Problem: SLOW to query with large volumes of 
data



Where do we aggregate?
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Where do we aggregate?
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Where do we aggregate?

Service OTel Collector

Logs / 
Events / 
Spans

Post Collection 
Aggregation

Timeseries DB

Logs / 
Events / 
Spans

✨ ✨



What is aggregation anyway?
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What is aggregation anyway?
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What is aggregation anyway?
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High Cardinality

High Cardinality has a price (storage + memory to aggregate)

Might be better off storing raw data instead

Most cases: cardinality reduction for speed!



Mindset Shift

Before After
End-to-end aggregation with 
reduction in dimensionality

Aggregation as a performance 
optimization over underlying data, 

keep high cardinality data



Advantages of Post Collection

Keep high fidelity raw data for “interesting” observability questions

Measure cardinality before layering on aggregation

Leading Timeseries DBs and Observability Vendors automatically apply 
aggregation



Post Collection Aggregation Options

“Events to Metrics”

Create metrics behind the scenes by 
aggregating raw telemetry into 
metrics

User decides at query time to use 
aggregates instead of raw data

Examples:

Clickhouse: Incremental Materialized 
Views

New Relic: Events to Metrics 

Automatic Materialized View

Similar to indexes, aggregations build 
behind the scenes on raw data table

Database decides to use the aggregates 
at query time (no query syntax change!)

Examples:

Clickhouse: Projections

New Relic: Accelerated Views



Post Collection Aggregation 

“Events to Metrics”

Use when your retention of 
aggregates exceeds retention of raw 
data

Can be useful for metric 
standardization 

Automatic Materialized View

Default choice to accelerate common 
dashboards/alerts

Starting point to “drill into” data 
without switching contexts between 
aggregates and raw



Ex: Clickhouse Projections



https://docs.google.com/file/d/1nuHYY9hyquNIjHtVTeaR5oy3PZmRJRzQ/preview


Ex: Clickhouse Projections



https://docs.google.com/file/d/14_G6bdxdxwSEnWIw3mygs0M3afl6UCbg/preview






Performance Comparison

Before Projections

After Projections



https://docs.google.com/file/d/1F1eb6BLdOIimHGaLC8eZYhPFWdOmuve-/preview


Measure Cardinality



Measure Cardinality

Dimensions Unique Groups Projection 
Rows*

Reduction*

ServiceName, 
StatusCode

10 3,600 100,000:1

ServiceName,
StatusCode, 
Customer ID

10,000 3,6600,000 100:1

ServiceName, 
StatusCode, 
User ID

~1,000,000 ~360,000,000 1:1

Raw Rows*: 3,600,000

*assuming 6 hour timeframe



Small Cost for Speed

Small write time performance cost of aggregation

Additional storage space for aggregates

Still paying cost to send & store raw data

Query matching can be temperamental (check EXPLAIN)



In Practice…

Recommendations:

● Add as much detail as possible to your spans/logs
● Ingest/store everything as long as useful
● For long range, known analysis create aggregates after collection

Future: automatic identification and creation of aggregates based on query 
patterns!
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