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About Roy
• Author of Art of Unit Testing, Elastic 

Leadership and upcoming Pipeline-Driven

• 20+ years in the software industry

• Most kinds of technical roles

• Consulting & Training to some of the worlds 
biggest companies

@royosherove
5whys.com
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“There are three kinds of lies: 
lies,  damned lies,  and statistics."

-- Benjamin Disraeli
-- Mark Twain
-- Walter Bagehot
-- Arthur James Balfour
-- Any many others.. 
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AGENDA

• Reasons to use metrics

• Choosing the right metrics

• CD Metrics & Dilemmas

• Leading vs Lagging Indicators

• Anti patterns
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What metrics do you use
or have seen others use?
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PURPOSE
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Why use metrics?
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For Fun
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Many reasons to use metrics

• Measure progress, get context
• Know when we’re done
• Predict issues (future)
• Hindsight on issues (past)
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision
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Planning/Progress

• Measure progress, get context
• Know when we’re done
• Predict issues (future)
• Hindsight on issues (past)
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision
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Planning/Progress

• Measure progress, get context
• Know when we’re done
• Predict issues (future)
• Hindsight on issues (past)
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision

Burndown charts (sprint/release)
Velocity Chart
Cumulative Flow Diagram
Control Chart
Kanban WIP Board
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Continuous Integration/Delivery

• Measure progress, get context
• Know when we’re done
• Predict issues
• Hindsight on issues
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision

Build & Deploy Speed
Test Speed
PR Approval Time
Unit Tests Passed
Integration Tests Passed
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Politics

• Measure progress, get context
• Know when we’re done
• Predict issues
• Hindsight on issues
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision

$ Time Spent Manual Testing
$ Cost of Fixing Bug in 
Dev/Prod
# Coverage/Test Count
% Production Issues Resolved
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Transformation

• Measure progress, get context
• Know when we’re done
• Predict issues
• Hindsight on issues
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision

• Pairing Time
• PR Approve Time
• Fix Red Build Time 
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Decision Making

• Measure progress, get context
• Know when we’re done
• Predict issues
• Hindsight on issues
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision

• Lead Time
• Escaped Bugs
• Value Delivered
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Learning Organization

• Measure progress, get context
• Know when we’re done
• Predict issues
• Hindsight on issues
• Fast feedback

• Show management
• Convince management
• Avoid management
• Influence Behavior
• Measure impact of experiments
• Make a decision about next 

experiment

Roy’s Favorite Strategy 
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PLANNING

FAST 
FEEDBACK

POLITICS

TRANSFOR
MATION

DECISION 
MAKING

Why Metrics?
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WHICH ONES SHOULD 
WE USE?
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What makes a metric valuable?

•What is the decision this metric is supposed to 
support?
– i.e “what is your dilemma?”
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Continuous Delivery

What area of decisions are we targeting?
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Some Objectives

• Increase (not hurt) quality
• Increase speed
• Teach skills to people

Dilemmas

• Which things to automate?
• Which bottlenecks to remove?
• What skills to learn?
• What team structures to use?
• What type of process to use?

Continuous Delivery
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Continuous Delivery

Some Objectives

• Increase (not hurt) quality
• Increase speed
• Teach skills to people

Dilemmas

• Which things to automate?
• Which bottlenecks to remove?
• What skills to learn?
• What team structures to use?
• What type of process to use?
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Lead Time & Cycle Time
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Feature!
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Feature with a GoPro!
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Total Lead Time
Total Wait Time

Out of X days, the feature WAITED Y Days
Actual working time was Z
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The Most Common Lagging Indicators in CD

MEAN TIME

TO RECOVERY

LEAD TIME ESCAPED BUGS RELEASE 
FREQUENCY
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The Most Common Lagging Indicators in CD

MEAN TIME

TO RECOVERY

LEAD TIME ESCAPED BUGS RELEASE 
FREQUENCY

We got one!
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What area of decisions are we targeting? 

Continuous Delivery Decisions

Some Objectives

• Increase (not hurt) quality
• Increase speed
• Teach skills to people

Dilemmas

• Which things to automate?
• Which bottlenecks to remove?
• What skills to learn?
• What team structures to use?
• What type of process to use?

* Lead Time 
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What area of decisions are we targeting? 

Continuous Delivery Decisions

Some Objectives

• Increase (not hurt) quality
• Increase speed
• Teach skills to people

Dilemmas

• Which things to automate?
• Which bottlenecks to remove?
• What skills to learn?
• What team structures to use?
• What type of process to use?

Lead Time
* Cycle Time
* Wait Time 
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What area of decisions are we targeting? 

Continuous Delivery Decisions

Some Objectives

• Increase (not hurt) quality
• Increase speed
• Teach skills to people

Dilemmas

• Which things to automate?
• Which bottlenecks to remove?
• What skills to learn?
• What team structures to use?
• What type of process to use?

* Escaped Bugs
Lead Time
Cycle Time
Wait Time
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What area of decisions are we targeting? 

Continuous Delivery Decisions

Some Objectives

• Increase (not hurt) quality
• Increase speed
• Teach skills to people

Dilemmas

• Which things to automate?
• Which bottlenecks to remove?
• What skills to learn?
• What team structures to use?
• What type of process to use?

* % Of Cross Functional Persons

Escaped Bugs
Lead Time
Cycle Time
Wait Time
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OKRs

Objectives Key Results

(Lagging Indicators)
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What metrics weren't there?
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Leading Indicators examples

% Code 
Coverage

# Automated 
tests

# Build run 
time

# Pairing 
sessions 
(Qa+dev)

# Stuck Tasks # Demos # Unplanned 
Work # Build Time

# Time Red-to-
Green

# Deploy 
Down Time

# Prod 
Feature Flags # Deploys
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Leading vs. Lagging

Leading

• Inputs
• We have direct control
• Fast feedback

Lagging

• Outputs (outcomes)
• No direct control
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Leading vs. Lagging

Leading

• Amount of Calories per day IN
• Exercise time per day
• Food composition (%carbs)

Lagging

• Weight (trend) 
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Leading vs. Lagging

Leading

• # Branches
• % Coverage 
• # Hours PR Wait Time
• # Builds per day
• # Unit Tests
• # Critical Security Issues
• # Hours: Time to Fix
• # Days: Local Cycle Time

Lagging

• # Days: Release Frequency
• # Escaped Bugs
• # Hours: Mean time to Recovery
• # Days: Global Lead Time 
• # Value Delivered in Prod 

Eventual (Lagging)

• $ Money IN
• $ Money OUT
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ANTIPATTERNS
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Influence the Wrong Behavior

• Mean Time Between Failures (99.999…)
vs

• Mean Time to Recovery
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Influence the Wrong Behavior

• Mean Time Between Failures (99.999…)
vs

• Mean Time to Recovery

Green Green Red Red Red Green Green Red Green

UP UPUP
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Influence the Wrong Behavior

• Mean Time Between Failures (99.999…)
vs

• Mean Time to Recovery

Green Green Red Red Red Green Green Red Green

DOWN DOWN
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Systematic Effects

• FASTER Lead Time
Can affect

•MORE Escaped Bugs

• LESS Escaped Bugs
Can affect

• SLOWER Lead Time
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Systematic Effects

• FASTER Lead Time
Can affect

•MORE Escaped Bugs

• LESS Escaped Bugs
Can affect

• SLOWER Lead Time
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Coverage=Meaningless

Without a matching lagging indicator

Confidence
Escaped Bugs
Lead Time
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Confidence Metrics

1) “That the code in production works?” (1-5)
2) “The tests will catch bugs in production code?” (1-5)

“How confident are you…”
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Coverage vs. Confidence

1) Red: Coverage
2) Blue: Test Confidence
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We Often Treat Leading Indicators as Goals (Lagging)

• Coverage
• Amount of Green Builds
• Amount of Tests
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Breaking the Build
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Red=bad
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Red=Good
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Red=Good
Red that stays Red = Problem
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Influence the Wrong Behavior

• Amount of Red Builds
vs

• Time from Red to Green
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Time from 
first red to first green

(“red to green”)

Green Green Red Red Red Green Green Red Green

R2G R2G
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Possible KPIs for teams

• Full Cycle Time
• Escaped Bugs
• Mean Time to Recovery in Production
• Frequency of Builds (Heart Rate)
• Frequency of merges to trunk
• Amount of branches/branch half life
• Test code coverage
• Amount of tests
• Pipeline run time
• Pipeline visibility in each team room

• Team Pairing time
• Time to fix red build
• Amount of feature flags (trend)
• Types of feature flags
• Time between pull request and reply
• Feature size
• Stuck time
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Recommendations

• DON’T treat Leading Indicators as GOALS

• DON’T measure just one lagging indicator

• DON’T measure things without a dilemma 
that drives them

• DO pair leading indicators to Lagging 
Indicators

• DO: Understand how Lagging Indicators 
affect each other

• DO: Decide what is your reason for using 
metrics, and what you are trying to change.
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Recommendations

• DON’T treat Leading Indicators as GOALS

• DON’T measure just one lagging indicator

• DON’T measure things without a dilemma 
that drives them

• DO pair leading indicators to Lagging 
Indicators

• DO: Understand how Lagging Indicators 
affect each other

• DO: Decide what is your reason for using 
metrics, and what you are trying to change.
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Recommendations

• DON’T treat Leading Indicators as GOALS

• DON’T measure just one lagging indicator

• DON’T measure things without a dilemma 
that drives them

• DO pair leading indicators to Lagging 
Indicators

• DO: Understand how Lagging Indicators 
affect each other

• DO: Decide what is your reason for using 
metrics, and what you are trying to change.
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Recommendations

• DON’T treat Leading Indicators as GOALS

• DON’T measure just one lagging indicator

• DON’T measure things without a dilemma 
that drives them

• DO pair leading indicators to Lagging 
Indicators

• DO: Understand how Lagging Indicators 
affect each other

• DO: Decide what is your reason for using 
metrics, and what you are trying to change.
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Resources

pipelinedriven.org

@royOsherove
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Books
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Thank You! @RoyOsherove
PipelineDriven.org
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