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Learning Objectives

e Discover the importance and benefits of a DevOps culture.

e Learn about collaborating in a safer space, empowering your teams, and giving
space for creativity.

e Learn about applying delivery processes during development, allowing faster
development and release.

e Learn about building better, more reliable tools and learn how to assess quality
sooner.

Description

At Woods Bagot, we managed to cut the deployment time of our tools from days to minutes,
while increasing quality and reliability, by repurposing common concepts and tools from the
software development world. By implementing a DevOps philosophy in your workflow, not only
can you deliver automation tools quicker, but you can also empower your teams from the start,
improving communication and collaboration and promoting professional growth. You can
increase the quality and reliability of the deployed software product thanks to automated testing
and a faster feedback cycle. Moreover, with the ability of more frequent and faster releases,
backed up by live monitoring systems, developers can deploy tools that are tailored to the users
and that really respond to their needs. The session will showcase how Woods Bagot has
developed a full workflow for its Revit toolbar through the use an Azure DevOps pipeline—but
you can apply the principles to any platform that benefits from automation tools.

Speaker(s)

With nearly 10 years of experience in the Design Technology / Computation field, Andrea now
manages the Automation efforts for Woods Bagot. Leading a dedicated agile team, Andrea
oversees that the company is taking advantage of all the benefits of internally developed tools,
coming up with new ways of doing things better.
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Introduction

In the world of software development, DevOps is a pretty established and common concept. Its
benefits are largely understood in the community and most companies apply them in their day-
to-day work, from large to small companies.

This has only occasionally permeated into the world of Design Technology and the AEC world.
Or perhaps it's more common than | think, but not many people talk about it. Anyway, that’s the
reason why | decided to share what we’re doing at Woods Bagot with a wider audience.

After years of experience in developing plugins for Revit we started noticing that the
development of the tool was the “easy bit”, but the journey wasn’t finishing there.

Once the tool was developed, first, we had to find a way to get the right people to access the
code we had written. Initially we thought that sending a library file (dll) to someone via
Teams/Slack was a good enough approach. We quickly realized this approach wasn’t scalable
or efficient at all. We had other approaches, but none of them was quick or flexible or structured
enough to have the dev team running smoothly.

Also, if software development is the practice that transforms coffee into bugs, how could we
ensure that the number of bugs in the code wasn’t so high for the plugin to be unusable?
Constantly running after users to test the plugin for us was neither easy nor pleasant.

That's how we got curious of “how does Google or Facebook do it?” and we became fascinated
by the concept of DevOps. This is how the Design Technology team at Woods Bagot managed
to cut down time and useless frustration when deploying Revit plugins to 1000+ people in 17
offices around the globe. Not an easy task.

Assumptions

Before jumping deeper into what this means, let's remember that this AU session shouldn’t be
taken as a DevOps manual for the software world. Keep in mind that this is “made by architects
for architects”. With all the simplifications and shortcuts that can be expected. Moreover, we’'ll
be talking about Revit plugins, more similar to what you’d do with desktop applications (but not
entirely) and definitely not with web applications.

This process is something that happens at the end of your development process. That part (the
development of the tool) stays pretty much unaltered. The only difference that | believe is
important to point out, is that at Woods Bagot we use pyRevit to deploy our tools to our

community of designers. We really love it. Kudos to Ehsan and contributors! @

What is DevOps and what are the benefits

DevOps is best described as a philosophy rather than something technical. It is a set of cultural
shifts and practices that, together with some tools to make things practical, increases a team’s
efficiency, speed and ability to collaborate, while removing siloes.

The term DevQps is the combination of Dev, the software development team and Ops, or the IT
operations team. This is because the practice intends to merge the two teams into one
cooperating entity and it empowers the developers to deploy to the users and have a more
direct relationship with them.
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DevOps aims at removing the barriers between teams, that usually slow down the whole
process, empowering people to be more efficient.

Thanks to the automation of processes that were previously manual, slow and prone to human
error, it's now easier and more reliable to have frequent commits and releases to the users,
accelerating to a quicker feedback cycle. This obviously means a happier customer (be it
internal to the organization, or external) that is using a tool that works better for them, having
them influenced its creation more.

Following the direction of DevOps, not only we’re ensuring better quality and reliability of the
tools thanks to advantages given by deploying rapidly, but we’re also creating a healthy, highly
collaborative environment where to work. The developers team works better internally thanks to
a reliable process in place and have a more fulfilling experience working closer to their users.
Moreover, thanks to automated testing they feel more confident that many bugs can be fixed
before the tool is shipped to the end user.

Ultimately this enables us to create better tools, more reliable, with less bugs, that are more
fitting to the users’ needs and this allows us to win credibility with the teams and the company.

The armed wing of DevOps: CI/CD

The technical backbone to this philosophy, that allows speed, frequency and rapidity of delivery
are the practices of Continuous Integration and Continuous Delivery.

Continuous Integration refers to the practice where software developers merge (integrate) their
code changes into a central repository. This triggers a pipeline of tasks, including automated
builds, tests and other actions, that will, eventually, culminate in the deployment of the
application developed.

The key goals of continuous integration are to find and address bugs quicker, improve software
quality, and reduce the time it takes to validate and release new software updates.

This not only makes it easier to merge code from different developers and reduces the number
of legacy bugs accumulating, but also allows the devs to respond to users’ needs faster,
creating more fitting tools.

Continuous Delivery expands and extends upon the idea of Cl, automatically preparing the code
changes for the release. After the build stage (and any other optional steps) the code is
deployed to a testing environment and it will require the action from a human that will
consciously deploy to production to the “customers”.

There is a second interpretation that translates CD to Continuous Deployment. In this case the
deployment process is fully automated and doesn’t require human interaction at all. If everything
went fine, the code changes will be shipped to production. This is not a common practice and
it's not going to be covered here.
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Case study

What you will see in the handout is what the Design Technology team at Woods Bagot created
in order to cut down time and useless frustration when deploying Revit plugins to 1000+ people
in 17 offices around the globe.

The pipeline we employ for most of our software projects is one specific example of CI/CD
pipelines and it’s closely tailored around Revit (even though we employ similar pipelines in other
applications, including Rhino) and, as an overview, it is composed of a few steps:

Pipeline creation and setup;

Packages (NuGet) installation;

Solution building;

Code versioning;

Code signing;

Automated testing;

Deployment.

NooakrwhN -~

Before we start
To replicate what you’ll see following, you’ll need to have a remote online version-controlled
repository with your project. GitHub, Bitbucket and the likes will all work.

An Azure DevOps account is also necessary in order to run your pipelines there. Associated to
this Azure account you'll need a self-hosted Windows Virtual Machine where you pre-install
Revit. This will be necessary in order to run automated tests on your code.

Optionally, you will need a code certificate to sign your code. This is not mandatory, but you will
see the benefits in the dedicated paragraph.

Finally, as we mentioned above, we’ll be using pyRevit for the deployment.

Note

The following code is in screenshot form instead of text. That is intentional as it is very unlikely
that you’ll be able to copy and paste our code into your project and it will just work. The exercise
now is understanding how the process works, so then you can replicate for yourself.

Azure helps you with the creation of the pipeline and the setup of all the variables and moving
parts. That's much better than copy-pasting the code!
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1. Pipeline setup
The first thing to do would be to log into the Azure DevOps portal and create a new DevOps
project, by clicking the “+ New Project” button.

Once created, it will be possible to navigate inside of the project, then to the pipelines section.
Click the New pipeline button to create a new pipeline.

At this point you'll be asked to connect to an online repo. Just follow the prompts.

You can now access the pipeline’s YAML file that has been automatically created by Azure
DevOps and it will allow you to “drive” the pipeline itself and define the actions that will be run.
To modify and write the YAML file, you can either update the local repository and open it from
any text editor, or you can modify it from the browser directly. Doing it from the browser on the
DevOps project’s page will enhance the experience as it will guide you through the creation of
new steps and populating their parameters.

When you’re in the pipeline, the first thing to do is defining the variables. First, you need to
define the trigger, which is what will start running your pipeline automatically.

Then you define the pool, which represents the machine (virtual or not) that will run the pipeline.
This is when we need to use the self-hosted Windows VM with Revit installed that we were
previously mentioning. Do not use Microsoft-hosted VMs here.

Finally, some variables need to be defined, including GitVersion.SemVer which we’ll see in a
few paragraphs.
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2. NuGet tasks

A Visual Studio solution wouldn’t build if it cannot find the referenced packages. Therefore we
need the following NuGet tasks that follow.

First, we need to install the actual NuGet tool. When NuGet is ready, we can use it to install the
packages for us.

To do that you use a restore command that will install all the external packages that are
referenced by the projects in the solution.

In case you have any, you can conveniently install internal packages too, like for example class
libraries you created for your company. In that case you need to provide the GUID that
references your package in the vstsFeed parameter.
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3. Build solution
Building the solution is the most straight forward step if all previous tasks have been set up
correctly.

Building a solution on Azure is just the same as building locally on your machine and all the
setup happens in the csproj file.

The only real difference is with referencing the Revit APIs. When developing and building locally
you’d normally reference the API library files that have been installed on your C drive when you
installed Revit.

Because we’re not building locally in this case though, this might cause some errors. For that
reason, we use an external, publicly available NuGet package with those APIs.

4. Semantic versioning
This step is not mandatory to get the pipeline working, but still it gives important benefits and it's
generally considered good practice.

It is possible to automatically version your code from the pipeline directly, following the semantic
version format convention, based on the git history of your project. Therefore, for this step to
succeed, your repository will need to have at least a main/master branch and a develop branch.

At the top of the pipeline we create a GitVersion.SemVer that will store the version number to be
used later in the pipeline.

The following steps are quite straight forward as you need to install the GitVersion tool and run
it, so it calculates the version for you.
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That’s the version number that is stored in your variable and that’s going to be fed to the build
step in the versionEnvVar variable. When the pipeline builds it will also assign that version
number to the files.

Page 8



AUTODESK
UNIVERSITY

5. Code signing
This step is also not mandatory, but it gives a huge benefit: it avoids popping up that annoying
“Unsigned Add-In” message to your users.

Security - Unsigned Add-In X

| The publisher of this add-in could not be verified. What do you want to do?

Mame:

Publisher: Unknown Publisher

Location: C:\ProgramData\ AutodeskRevit\Addins\ 201 T\“
Issuer: Mone

Date: 2016-05-04 14:42:55

Make sure that this add-in comes from a trusted source.

Always Load Load Once Do Not Load

What are the risks?

Also, and more importantly, this step imprints a digital signature to the outcoming dll files, in
order to confirm the author of the software and guarantee that the code has not been corrupted.

You have two (or probably more, but two that we considered) options to sing your code: the first
one would be using a certificate that has been stored in the pipeline itself, and that would look
as in the screenshot below. That’'s how we were initially doing it at Woods Bagot.

The other option, which is how we do things now, is by storing the certificate on Azure KeyVault.
This second option is more efficient because in that way you don’t have to store the certificate in
every single pipeline you create. And you don’t even have to upload the new certificate to all the
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pipelines every time the certificate expires. Or even worse, you don’t have to spend hours trying
to understand why the pipeline isn’t working and then find out that’s just because you are using
an expired certificate.

We’'re not going into the details of how to do this as it would take us off topic, but there’s plenty
of documentation on how to use KeyVault.

6. Automated testing

This step is also not mandatory, but it is the biggest time saver in the whole pipeline. This
means that the pipeline is able to run successfully until the end even if you don’t have a test
step, but you’re missing out on a great opportunity to save some serious time.

Without going into too much depth about testing (it is an extremely broad topic and would bring
us way too far off topic, I'd suggest you read some specific literature about it) we’'ll just say that
tests are simply other pieces of code, that live under a dedicated project in your solution and will
perform some sort of sanity checks on the methods that you just wrote.

Let’s consider an oversimplified example: you’re creating a Revit plugin that will create an
arbitrary number of sheets. To do so, at some point, you’ll probably write a method that creates
one sheet, right? In a test-oriented mindset, at the same time, you'll also write, in the tests
project, a test to check if the sheet has actually been created. This is unit testing. More or less.

Be aware that writing tests for your code is time-consuming and not always the most fun among
all activities, but, especially in the long run, it will pay back the initial time investment, as they
will be run over and over every time you commit to the specified branch.

The pipeline will run the tests and, if everything went fine and all the tests have passed, it will
keep running and go to the next step. On the contrary, if even just one of the tests failed, for any
reason, the pipeline will stop and notify the error in an informative view like the one in the
screenshot below.

Summary

1 Runis) Completed { 0 Passed. 1 Failed )
“ Failed 42m ago

4 2 i Pased 2 Failed tests (+2) 5 D% 2 [ Failing build  Curtent Build

. 2 4 Failed 2 Mew - Run

olal test Fazs percentage T Debug  Waork teme Allachments Hatlary
. 4] Ohers 0 Existing =

| ~ Error messans

Autc.‘!lalir_all}' inferred results with limited details are shown below, To avail the complete test reparting cabla

approprate reporter for your test runner. Learn more

» pdds 2 4+ 3 to equal 5

fest Duration L Failing sirce Fading build
expect(recelved) . tole(axpectad) // Object.is

# X Jest tast run 1 - automatically inferred results (241 ;00008000 Expected: 2
Received: 5
@ X adds2 + Itoequal § tew OO0 42m ago Current build 6 |
testt ' add T I
. 3dds 5+ Gtoequal 11 Hes EOODO000  42m age Current build ZUIjreatisadd=iate s eolenunl o5 A LS

» B | expect{sum{2, 3)).toBa(2);

This, we understand, saves a lot of time as, if planned and developed correctly, the tests will
spot bugs before they are shipped to our users (hence before they freak out and send us
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thousands of angry emails) and allows the developers to fix them before they become a real
bug in production.

The tool in question will still need to be tested by some users, but at this point the testers will
mostly focus on usability, user experience and other similar factors, instead of more trivial bugs.

The situation at hand is understandably different from what canonically happens in the software
development world, at we need to test code that will run on Revit. Luckily enough some nice
people out there have developed systems to do so.

At Woods Bagot we run our Revit tests using RevitTestFramework, developed by the Dynamo
team, but you have a few options, as the Speckle team developed their own framework called

xUnitRevit. Big kudos to the teams Q.

Running the tests consists in running a Powershell script. All the information necessary is
available from the user manual in the link above.

If you access the VM while the pipeline is running this step, you will see Revit opening and
doing something in the background. This is the test framework taking control and running the
tests.

Once all the tests have been run, the results of the test will be “communicated” to the pipeline
(through an xml file that you’ve set up following the instructions) so that the pipeline will know if
it should continue running or it should stop.

7. Deployment

This is the final step in this pipeline. If everything went fine, there was no error in building,
versioning, signing, etc. and none of the tests failed, then Azure DevOps is ready to perform the
task to deploy the code to the test environment we were mentioning at the beginning.
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In our case, this step is deferred to pyRevit. Our internal Revit toolbar at Woods Bagot, called
Wombat, is built upon pyRevit because it makes deployment extremely convenient, being it
based on git.

If we look more closely at this step, you realize that, similarly to the test step, this is also a
Powershell task and, this specifically, is simply running some git commands.

We first checkout the correct branch we intend to deploy to and then pull from origin to make
sure the branch is up to date.

It's then time to take all the files that have been built by the pipeline and that we want to deploy
so we can add them to the commit. Once that’s done, we can actually commit appending a
meaningful message (that will be repeated every time by the pipeline) and finally push to the
Wombat repository.

Let’s not get confused here: we’re talking about two different repositories. The first repository we
spoke about at the beginning of the process is the plugin that we’re developing at this time. The
second pipeline we just spoke about is the container of the plugins. In our Woods Bagot case,
for example, the second repository would be the Wombat repository.

At this point pyRevit will work its magic and deploy to the beta testers through the develop
branch. Awesome!
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Conclusion

At this point | really hope the benefits of implementing a DevOps cultural model in your
company are evident.

DevOps and its applications will improve the processes through the help of standardized,
repetitive and reliable actions, reducing bugs and therefore saving time and money.

Not only that, but it will establish a better environment for collaboration, where the mentioned
processes boost the developers’ confidence, emphasizing feelings of ownership and
accountability in a safe environment where bugs are spotted before production and where they
collaborate more closely while they work on smaller code changes.

Lastly, you’re about to deliver better results to your company, not only in wasting less time for

development, but by releasing more reliable tools that are more fitting to the users’ needs,
thanks to a faster feedback cycle.
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