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DevOps Flow - Tools and Practices for
Accelerating DevOps Velocity

In the Cloud era senior
executives are investing
into key capabilities like
DevOps with the
expectation this will
accelerate innovation and
bring new digital products
to market faster.

To deliver on these goals enterprise
organizations seek to deploy high
quality code, faster and more
frequently, but they face a complexity
of  organization, process  and
technology that can hinder this
objective, slowing throughput and
incurring high error rates.

Therefore a whole system DevOps
methodology that addresses the
organizational level is required, one that
maps  processes end-to-end and
identifies the improvements needed to
speed production across the entire

software life-cycle.

DevOps Flow is a methodology for
measuring the entire development
lifecycle end-to-end, defining metrics
and  improvements that enable
continuous optimization to speed the
deployment of new software releases,
and thus accelerate digital innovation.

Writing for DevOps.com Mike Vizard
highlights the reality of DevOps uptake,
that most adoption issues are related to
organisational challenges, not
technology. The top two barriers to
adoption are slow processes and speed
of adaptation (29%), followed by budget
and funding (21%). Only 18% identified
technology limitations as an issue.

As Mike writes it is the broader
organisational transformation that is
more challenging. ‘Addressing
bottlenecks’ might be a function of
confronting the situation of a
department manager who zealously
guards their turf and acts politically to
resist any changes required.
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DevOps Flow - Tools and Practices for
Accelerating DevOps Velocity

Implementing DevOps for one team is a
relatively straight forward exercise, but
for enterprise organisations, they face a
much larger magnitude of complexity,
as they typically have multiple teams,
spanning multiple geographies and
suppliers, with hundreds of developers
all contributing to the same software
development process.

Therefore a DevOps methodology that
also addresses the organizational level
is required, one that maps processes
end-to-end and identifies the
improvements needed to speed
production across this entire life-cycle.

Flow Metrics for Elite
Level Performance

Organisations need the ability to
measure the entire system - end-to-end
- to understand how value flows and
where it is constrained, and most
importantly, to correlate those metrics
with desired business outcomes. This
approach  allows for continuous
optimization in the pursuit of delivering
greater and greater value to the
organisation, faster.

Executives can understand, monitor and
improve the systems performance of
their software development
organization by  quantifying it’s
throughput metrics. Google research
identifies the metrics that define an Elite
level of DevOps performance, and
McKinsey defines how this can be
measured and accelerated through a
‘Developer Velocity Index.
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DevOps Flow - Tools and Practices for
Accelerating DevOps Velocity

DevOps Flow is a methodology for
crafting these metrics and
implementing high performance, Cloud-
centric software development, based on
a science developed by pioneers like
Toyoto to optimize factory lines and
apply this to software engineering.

It can be applied to speed the
deployment of new software releases,
notably identifying and removing
constraints, reducing batch sizes and
eliminating waste. These are all steps
taken within manufacturing to increase
production  throughput and are
improvements that software teams can
adopt to achieve equivalent benefits.
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Flow Metrics - Defining Measurements for
Achieving High Performance Software
Development

The principle function of a
DevOps Centre of
Excellence and the critical
framework for defining and
achieving high performance
are process metrics.

Establishing the right ones will enable
development teams to define and
measure what matters, providing a
control loop for ensuring their
transformation and new working
processes deliver the results they
want.

To determine the business case for
Continuous Deployment practices the
key dynamic is ‘Business Value
Throughput'. le. not just speeding up the
production of deployed code but of
software that adds quantifiable value to
the organisation.

DevOps Metrics

In his DevOps.com blog, Matt Dickens
also explores the same area, providing a
very helpful guide to ‘Choosing the Right
Metrics for DevOps Adoption'.

Matt starts with the key point that the
transformation is an ongoing, long term
process of transformation, and like
always the success factor is having a
clear end goal in mind and then
breaking it down into a series of ‘bite
size chunk’ steps to progress along that
journey.

His article is very helpful because he
provides an initial list for suggestions of
what these steps might be for different
organisations at different stages of their
adoption, and then maps each step to
the most effective tools and practices
improvements to make to progress
against that specific metric, such as:

e Deployment time
e Change failure rate
e Release cadence

e Leadtime

e Recovery time
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Flow Metrics - Defining Measurements for
Achieving High Performance Software
Development

Project to Product

Mik has also documented his insights
into a book Project to Product, and in
this talk he summarizes it by showing
how a product operating model can
provide the critical glue between the
hierarchical and finance-oriented
structures of the business and the
agility enabled by delivery teams
adopting SAFe.

As the title suggests this is centred
around a shift from a waterfall, project
budgeting approach to one of ‘Lean
Budgets'.

Lean and value stream thinking
originated in manufacturing but have
become highly popularized in software
delivery by the DevOps movement: With
developers releasing code changes
more frequently thanks to Agile, DevOps
set its sights on getting those code
changes running in production faster.

Flow Metrics: Flow
time, Flow Velocity,
Flow Efficiency

In this webinar Dominica DeGrandis
explains Flow Metrics in detail and
how to implement these key metrics at
an organization and how to enhance the
impact of software products.

From 2.08 she sets the scene defining
that that flow metrics are tied to
business value and are based on
outcomes. Flow metrics provide a
feedback loop to improve decisions.

At 4:36 Dominica explains the metric,
‘Flow Time'. Flow Time is the duration
from when work enters the value stream
to its completion. This metric is helpful
in answering questions like ‘What's the
probability of completing work in X
days?
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Flow Metrics - Defining Measurements for
Achieving High Performance Software
Development

This metric helps in identifying when
the time to value is getting longer, and
is the measure of time taken for the
items to process from ‘start to
‘complete’ state. This would include
both active and wait times.

At 16:32 she moves on to discussing the
next important metric, which is the ‘Flow
Velocity'.

Flow Velocity can be defined as the
number of items completed during a
given duration of time. This metric is
easy to calculate and provides data to
the software development teams to
view the delivery rates, gauging if the
value delivery is progressing in an
accelerated manner. This metric is
commonly referred to as throughput.

At 19:12 Dominica states that there are
two important factors that need to be
considered while choosing the batch
size. Batch size is often decided based
on the transaction cost and holding
cost. Reducing the batch size of work
helps in reducing the WIP (Work in
progress) limit and improves the flow.

The optimal batch size primarily
depends on holding cost including the
cost for delayed feedback, inventory
decay, and delayed value delivery).
Software development teams must
always focus on reducing the
transaction costs of any batch.

At 20:51 Dominica explains the ‘Flow
Efficiency’ metric, the percentage of
time where work is in an active state
and is a metric to expose wait time.
Flow efficiency metrics can easily help
in identifying when waste is decreasing
or increasing in a process. In other
work, these metrics can be defined as
the ratio of active time vs wait time of
the overall flow time.
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Flow Metrics - Defining Measurements for
Achieving High Performance Software
Development

At 30:22 she defines the metric ‘Flow
Load’, a metric to measure the balance
between demand and capacity. Flow
Load is responsible for monitoring the
over-utilized and under-utilized value
streams, where often the over-utilization
and the under-utilization of value
streeams can lead to reduced
productivity. This metric measures the
number of Flow Items that are currently
in the active or waiting state within a
specific value stream.

At 31:32 she emphasizes that WIP (Work
in progress) is a leading indicator, for
example a high WIP means that the
other items are waiting in the queue for
a longer time. The important factor
which affects queue size is capacity
utilization, the metric to calculate the
rate at which the outputs are being
achieved.

Queueing Theory

From 33:00 Dominica discusses the
‘Queueing Theory, which enables
quantifying the relationship between
wait times and capacity utilization. As
the capacity utilization approaches
100%, wait time increases exponentially.

Software development teams need to
consider managing work by queues if
the desired goal is speed. At 35:47, she
mentions that the amount of WIP (Work
in progress) is the primary factor of
speed. If there is a requirement to
achieve maximum business value, the
proportion of work items in a value
stream needs to be adjusted. Often a
decision to do one thing is a decision to
delay something else.

Flow Metrics - Defining Measurements for Achieving High Performance Software
Development

Page 7/


https://devopsflow.net/flow-metrics-high-performance/

Flow Metrics - Defining Measurements for
Achieving High Performance Software
Development

At 43:20 she illustrates a sample value
stream dashboard displaying all the
flow metrics. The dashboard would
comprise prominent flow metrics like
Flow Efficiency, Flow Time, Flow Load,
Flow Velocity, and Flow Distribution. The
dashboards can also have the business
value, business cost, business
happiness, and business quality index.

At 46:35 Dominica talks about the metric
to gauge happiness, a metric that
answers questions like ‘How likely are
you to recommend working for this
company to a friend?

If you are interested in visualizing and
optimizing the business value of your
software delivery, measuring business
outcomes is a must, and Flow Metrics
provide a framework for achieving this.
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Using Tasktop and Flow Metrics to Drive an
Integrated DevOps Toolchain

The DevOps Toolchain
refers to the combination
of tools and technologies
used to progress code
through the full life-cycle
from development to
production.

How effectively this interlinked chain
is integrated together is key to the
velocity of throughput, as manual
hand-overs between steps can
introduce significant delays and
potential for error.

In this presentation Nicole Bryan of
Tasktop and Jeff Zahorchak of Select
Medical explain the process of mapping
DevOps workflow to build an integrated
toolchain and optimize it for high
performance through implementing
Flow Metrics.

Jeff explains that when they started their
journey to look at Flow Metrics, they had
six main problems they were trying to
solve:

e i) “Swivel chair" entering of data
into multiple systems. ii) Combined
with multiple methods of fielding
work requests from a plethora of
tools such as instant messages,
email etc., forcing them to context
switch between many different
applications.

e iii) 60% of what the team delivers
were incident resolution, so iv) they
weren't working on value adding
new features.

e v) Ultimately this meant they were
struggling to co-ordinate work
across multiple teams, and vi) this
required the team to always be
over-working to be IT heroes all the
time.

Transformation
Journey

Jeff set out to address these issues
through a transformation that would:
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Using Tasktop and Flow Metrics to Drive an
Integrated DevOps Toolchain

e Get control of demand through
intake management.

e Perform Value Stream Mapping.

e Simplify and integrate delivery
tools.

e Implement Flow Metrics to monitor
delivery.

The first step was to consolidate all the
many different sources of work
requests, through developing a custom
portal for business users and product
owners, with an ROl and approval
framework, reducing the interaction
methods to three main models: i) An
ldea, ii) a Service Request, or iii) an
Incident.

From 3m: 45s Jeff explains the heart of
the challenge and how they tackled it.
He describes a situation of chaos, where
there are multiple process flows across
multiple applications involving multiple
stakeholders, with no central control
system coordinating it together, no
single source of truth or reporting.

To address this they develop a
simplified process flow and value
stream map, and transposed this on to
their service delivery toolchain, which
featured:

e ServiceNow for ITSM.

e Azure DevOps, for CI/CD and TFS
for user stories.

e Sharepoint for storing artifacts.

e iRise for ideation and mockups.

e TestComplete for  automated
testing.
e SQL Server for reporting

repositories, feeding Tableau and
Microstrategy.

Tasktop Integration
Hub

They then utilized the Tasktop
Integration Hub to build bidirectional
synchronization for every one of the
state transitions and artifact types,
eliminating the challenge of it being
difficult to plan and execute across
teams, as all those transition points are
now automated.
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Using Tasktop and Flow Metrics to Drive an
Integrated DevOps Toolchain

For example an incident being logged
through the help-desk, that would
create a defect in the Azure DevOps
backlog. When it is updated by a
developer the help-desk team can see it
in real-time.

At 6m:45s Jeff walks through the details
of the benefits achieved from this
approach. Remarkably it delivered value
within 24 hours of going live - Over
1,200 incidents were synchronized out
of the help-desk, de-duplicating 671
items from the backlog, over 4,700
hours of work. A full FTE per day was
saved just by eliminating the swivel
chair data entry.

Implementing Flow
Metrics

Select Medical also then adopted the
Tasktop Viz product, which as the name
suggests caters for visibility reporting,
providing the tools to implement Flow
Metrics, explained from 11m:00s
onwards.

Jeff begins by highlighting their primary
challenge was having a lot of work items
in flight at any one time, and they
experienced a lot of bottlenecks.

They initially suspected this was due to
a shortage of developers, but Viz
provided them with the insights to
realize that actually it was caused by
insufficient BA resources. This data was
then taken to the CIO who authorized
hiring of the required resource, an
unprecedented event for the company,
which addressed the bottleneck and
sped up the work.

Viz equips teams with the tools to
identify work load bottlenecks, where
you can click ‘Analyze Load’ to identify
throughputs and  restraints, and
importantly, by connecting to all the
tools used it provides a holistic view of
the entire value chain.
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Using Tasktop and Flow Metrics to Drive an
Integrated DevOps Toolchain

For example Jeff showcases a key
insight: Due to their adoption of these
tools they were able to increase their
release frequency to once a week, but
this actually caused a spike in support
incidents, as too many new features too
quickly confused the end users. So
instead they slowed this to once a
month and better managed the roll
outs, with more user training etc.

This highlights that simply improving
the velocity of software development
throughput is not a standalone goal, but
rather the delivery of new products that
are successfully adopted by users is
instead the objective.

Seamless adoption

At 21m:40s Jeff describes how they
connected Viz with their toolchain,
emphasizing a key goal was to begin
Flow Metric reporting with minimal
impact upon their existing work.

Part of the challenge was that Azure
DevOps is a very complex environment,
but they were able to easily map it's
queues, backlogs and touch points as is
into Viz and begin collecting metrics. It
didn't require them to do anything
different in Azure or ServiceNow.

From 23m:30s Nicole explains that
Tasktop can model all of the flows
across the toolchain, identifying key
activities and attributes like debt,
features, defects and flow states, such
as active, done or waiting.

This last point is key because often
organizations aren't even tracking wait-
state work. Jeff validated this by
highlighting that Azure DevOps doesn't
have an On Hold status for its’ user
stories, which they have since
remedied.
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Using Tasktop and Flow Metrics to Drive an
Integrated DevOps Toolchain

Keynote Conclusion:
Accelerating Concept
to Cash

A critical insight that Nicole shares is
the point about the scope of the value
stream mapping. Often development
teams focus only on a subset of steps,
notably only those that they deal with in
terms of code commits, often due to
what is known as a local optimization
bias.

The headline goal of DevOps Flow is to
view activity from a holistic business
perspective, where the full process
actually extends right from the very first
ideation right through the end result of
deployed operations.

Tasktop synchronizes workflows across
all of these applications so that metrics
and optimization activity is dealing with
this complete end-to-end value chain.

This means performance is being
managed at a level that is meaningful to
business users; in short the process
often described as ‘Concept to Cash’ -
How long does it take the business to
translate a new idea into a revenue-
generating service.

Thus they can identify and invest in
addressing flow bottlenecks within a
context of there being a clearly
understood and expected improvement
that can be quantified in hard ROI
terms.
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Unleash the Power of DevOps with Value
Stream Management

The key activity for realizing
improvements in DevOps
performance is Value
Stream Management.

Mapping DevOps value streams enables
the team to understand how work flows
through the different functions, right
from idea inception through to
deployment, and where constrictions
occur that slow the overall system
throughput, identifying key constraints
like slow hand-off interactions.

Writing for the New Stack, Jeff Keyes of
Plutora, defines that Value Streams are
the Future of DevOps, highlighting that
often DevOps mistakenly focuses purely
on tools and automation, and that VSM
is key to unlocking high performance.

As Dominica DeGrandis explains in this
blog the disconnects between systems
and departments are typically the main
focal point of errors and lost time and
delays. The hand-offs generate a
considerable wastage of time and effort,
slowing the DevOps Flow.

The  Carnegie Mellon Software
Engineering Institute describes that VSM
is a Lean technique for visualizing,
characterizing, and continuously
improving the flow of value across this
set of end-to-end activities by
eliminating barriers, whether
procedural, cultural, technological, or
organizational.

Implementing Value
Streams

On the VMware blog Mandy Storbakken
provides an example of value stream
mapping IT workflows and how this can
illustrate the means for defining DevOps
Flow metics, via a server provisioning
process:

Chikd-5tream: Server Provisioning
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Unleash the Power of DevOps with Value
Stream Management

50% Complete & Accurate - Half the
time, this stage cannot be completed
without gathering more information or
correcting something; 1-hour
Processing Time - This stage could be
completed in one hour, if there were no
delays; 7 days Lead Time - This stage
typically takes seven days to complete,
which could be time in the queue, time
awaiting additional information, or time
waiting for the change review board.

She adds:

“The metrics across all stages, from ops
intake to ops hand-off, show that while
it typically takes around 15 days to
complete the stages, the actual
processing of work only accounts for
four hours over that time (15 days LT,
four hours PT). An Activity Ratio (AR) -
which is the total process time divided
by the total lead time, times 100 - can
also be derived from these metrics.”

From this she concludes by articulating
how VSM typically uses four core
metrics to analyze the flow of work
through each stage in a value stream,
and that these metrics should be
derived from actual timings for each
stage (not based on SLAs):

e Lead Time (LT) - Time to complete
the stage, from intake to hand-off.

e Process Time (PT) - Time it could
take to complete the stage, if all
information were complete and the
process were uninterrupted.

o Complete & Accurate (%C/A) - How
often the stage can be completed
without needing additional
information or corrections.

e Value Added (VA) - A ‘yes’ or 'no’
indication of whether the stage
adds direct customer value.
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Unleash the Power of DevOps with Value
Stream Management

Speaking at the DevOps Conference,
Stephen Walters of GitLab defines the
measures that should be inspected to
identify the typical measures for the
flow of value. Stephen is a co-author of
the DevOps Institute Value Stream
Reference Architecture Paper, a best
practice framework to correctly identify
value streams within an enterprise, and
to implement organization around those
value streams.
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