Unlocking Sustainability at Scale
With Static Site Generation and Composable Architecture
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Comprehensive knowledge of Internet technologies,
software principles, patterns and enterprise
architecture.

A special love for all things digital

Mikkel Keller
Chief Technology Officer
Novicell UK




Topic of the day

A practical deep dive into the technical intricacies of unlocking sustainability at scale for a
global website with thousands of composed pages.



Introducing the case

A real life-sized project — not a toy story

About AlixPartners

AlixPartners is a global consultancy firm headquartered
in New York, working at the leading edge of corporate
strategic thinking.

The high-level brief

The aim is to develop a sustainable, modern, elegant and

seamlessly integrated brand experience that articulates
and demonstrates our proposition to clients.

Our website needs to showcase our firm, our work, our
people, and the opportunities we have for talent.
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Let's break that down

High-level translation of the brief

A global consultancy

* Globally available, performant and
secure corporate website.

« Multi-lingual with regional subsites.

e Distributed editorial team.

Showcase our firm, our work, our
people, and the opportunities we have
for talent

 Content and data from various
systems and integrations.

AlixPartners

Corporate content (250+ pages)

News and events (1400+ pages)

Biographies (1000+ pages)

Insights and articles (1400+ pages)

Vacancies (100+ pages at any time)

A sustainable, modern, elegant, and
seamlessly integrated brand

* Integrated on-site experience.
* Findability and relevance.

» Sustainable platform.



Sustainability by design

And how this maps to website platform architecture



Sustainable (product) design strategies

What can we learn?

Circular economy:

The impacts the product will
have across its full life cycle.

Provisions should be made to
ensure options for maximising
the product's value across its
full life cycle and keeping
materiality in a value flow.

Patterns:

Dematerialisation.
Recyclability.
Repairability.
Reusability.
Disassembly.
Longevity.
Efficiency.
Modularity.

Anti-patterns:

Design for obsolescence.
Design for disposability.

Dark Patterning:
Psychological nudging,
urgency, doom scrolling, etc.



How does this map to software design?

Dematerialisation

* Less content, fewer pages, fewer words, fewer digital assets, fewer
and darker colours.

» Content and brand strategy.
Recyclability

» Software itself is not typically recyclable but can promote recyclability
by using open-source code and reusable components.

Repairability

* Designing software with a modular architecture promotes easier
“repair” of issues, upgrades and maintenance.

* Postponing a rebuild.
Reusability

* Emphasising the creation of modular, reusable components that can
be leveraged across different applications

Disassembly.

* A well-targeted and well-scoped microservices can be reused in
future projects.

*  Moving from monolithic to microservice architecture

Longevity
*  Backward compatibility, version support, and long-term maintenance.

+ Composable architecture embraces change and thereby postpones
the end of life.

Efficiency

*  Optimising resource usage and performance to minimise
environmental impact.

* Code optimisation, algorithmic efficiency, energy consumption, and
resource utilisation.

Modularity

* Modular design supports sustainability by enabling software systems
to adapt to changing requirements, technology trends, and
environmental constraints over time.



The 3 classic sustainable software areas

* Hosting and storage = infrastructure.

* Processing and compute = Infrastructure + software architecture and system design.

* Transfer and size = software architecture and system design.

Disclaimer:

* Today will be a practical guide to sustainable software design rooted in a real-life
example.

* Mostly about system and data architecture.
* Less about hosting and storage.

e |ess about frontend frameworks.
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Sustainable pre-requisites and tactics
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01 - Compose content

* True headless and federated
content layer.

* Aggregate and cross-pollinate
content and data from multiple
systems.

* Dedicated microservices for
ingestion of content and data.

* Publish-time pre-processing over
request-time processing and
caching.
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02 - Expose content

Multiple source APIs reduced to
a single content delivery API.

Preparing a page for static site
generation requires ALL content
and global elements, contrary to
a single-page application where
content can be reused.

Efficient delivery of page data in
a single request.

Efficient delivery of all routes.

Efficient bulk API for delivering
content for routes in a single API
request.

G

03 - Generate static site

Effective frontend build and
static site generation process.

Ability to generate a full and
partial static site and know
when to apply which.

Strategies to reduce the number
of static site generation
requests.

Composable automation vs
manual trigger by editors.

Editor friendly. .



1. Content composition

Sustainable data pre-processing



Enabler
True 'headless’

How to achieve the composition of platforms and services to
enable a seamless and fully integrated user experience



Nowhere near headless

CMS and website are together as one — together, they will live, and they will die.

Website & CMS

N
Premium

mmmmmmmmmm

Search Results

+++++++
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Headless

The CMS and website are two different systems.

REST API

a

n
Premium

Welcome to

Premium

Sites as scalable and dynamic.as'you are

Website

16



True headless

Separation of the website and the CMS with indirection.

The site is fully functional even when
the CMS is down for maintenance.

Intermediate
Storage

a
Premium

Welcome to
Premium

ites as scalable and dynamig:@s’you are.

Website
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Enabler
Content federation layer

How to achieve the composition of platforms and services to
enable a seamless and fully integrated user experience



Content federation

Content federation as a service

Enterspeed provides software as a service tool for
implementing headless at scale with any system, any
source, anywhere.

* A headless, tech-
agnostic infrastructure.

* Centrepiece in composable
architecture.

* Blazingly fast.
E ECOMMERCE

» Sustainable. .
. . @ cwms FZ PIM
* If microservices are Lego, .
Enterspeed is the building . . .

system.
Enterspeed

& weB [J] MoBILE & Pos



Composable architecture with static site

Composable architecture

Publishing layer True headless layer Presentation layer

A C(i)mpOSition Search
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Publish static pages

Greenhouse (ATS)
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Publish time pre-processing

Intelligent pre-processing of page data at publish time - processing once, when
content is created and updated, rather than processing on every request



Let's compare with a single page application

Headless architecture

Content is PULLED on request




Composable architecture with static site

Composable architecture

Content is PUSHED on publish




Publish-time pre-processing

 Intelligent pre-processing of page data at publish time.

* Processing once, when content is created and updated, rather than processing on
every request.

* Triggered by a publish action in Umbraco (or any other system).
» Generating one or more view models for specific use cases.
« Storing the generated view model in fast storage.

* Whenever content changes, a new publishing event triggers updating the
existing model.

« Effectively minimising the workload at request time by displacing the
workload from request time to publish time.
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Page composition by example

Publishing layer True headless layer

Systems Source entities Transformations Federated content pool

Header Header

Published
1week ago

Umbraco Navigation

Navigation

Footer

. Published *
Article now

ArtiC|e Published

2 weeks ago

Article

Article Published

1,5 months ago

3 Published

Article Article

Published

e Footer

Greenhouse Job




Key differences in summary

Key differences between headless and true headless

U

Role of the CMS

With traditional headless, the

CMS is the key player. All
other data sources need to
be integrated into the CMS,

which will make it monolithic.

With true headless, the CMS
is just another microservice
delivering content to the
federated content layer.

Flexibility

True headless builds on
composable principles,
greatly increasing flexibility.

Since each microservice has
a single responsibility, it is
easy to unplug and
substitute.

Longevity

True headless builds on
composable principles,
greatly increasing life
expectancy due to the
flexibility and smaller cost of
change.

A monolithic platform on the
other hand is more likely to
become increasingly difficult
to maintain over time and
will require a full rebuild.

Sustainability

True headless utilises re-
processing of content and
data at publish time and
static site generation,
significantly boosting
sustainability over the
traditional headless
approach.

Dedicated microservices for
ingestion of content and
data, minimising reserved
computation.

Cost

In the short term, headless is

more cost-effective than true
headless due to the reduced

architectural complexity.

However, with true headless,
the cost of change, e.g.
changing early decisions
later, is significantly less and
will end up with a lower total
cost of ownership.

26
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2. Content delivery

Sustainable content delivery




Composition = multiple API

NOT TRUE



Composition = caching

NOT TRUE



Orchestrate or solo performance?

Does multiple source systems equal the need for AP| orchestration for content delivery?

Orchestrated

« Federated APl management / APl Gateway.
« GraphQL queries across multiple source APIs.
* Only as good as the weakest link.

Solo performance

With a content federation layer, content delivery is reduced to a single content
delivery API.

Aggregated and cross-pollinated content is inherent.

Full control over the API output.

Blazingly fast.

30



{
"modelAlias": "content",
"originId": "1112-en-us",
"meta": {
"'statusCode": 200,
"path": "-1,1111,1112",
"template": "contentPage",

[ ]
"type": "contentPage",
Single API request per page
"url": "https://www.alixpartners.com/about-us/",
"createDate": '"2023-07-20T09:42:29",
"updateDate": "2024-03-06T720:08:43",
"sortOrder": 4,
"includeInSearch": true

Preparing a page for static site generation requires ALL "eontent”: {

"header": {« 1w~ },
. "blocks": {
content and global elements, contrary to a single-page gridcotumsts 12",

}

application where content can be reused. )

}

"models": {

With the composable layer, we achieved just that. oo fatse,
Ennill
"mainNavigation": {

- "navigationItems": [
{
Header “name": "Our people",
J “target": ",
. . 7 "isInterna rue,
PJ(]\/IE]C]tI()r\ "relativeUrl": "/our-people/",

"url": "https://www.alixpartners.com/our—people/",
"culture": "en-us",
"originId": "1124-en-us"

’

Article 1

}

"mainNavigationDisabled": false,
"serviceNavigation": { « 2 » },
"serviceNavigationDisabled": false,
"languagePicker": { « 1 » },
"languagePickerDisabled": false,
"breadcrumbsDisabled": false,
"'searchDisabled": false,
"enableShareButton": true

Article Article Bio Job “footer"s {w 1w},

"logo": {« 2w},

"systemPages": { « 5 » },

"siteSearchCultures":

= "siteSearchCultures": [
"en-us"

1

Footer

o
"breadcrumbs": [
{
"link": {




{"modelAlias":"content","originId":"1111-en-us","meta": {"statusCode":200,"path":"-1,1111","template":"frontPage","type":"site","culture":"en-us","url":"https://w
ww.alixpartners.com/","createDate":"2023-07-20T09:41:23","updateDate":"2024-03-06T21:38:23","sortOrder":0,"includeInSearch":true}, "page":{"content":{"header":{"h
eader": [{"component":{"content":{"component":{"headline":"Finding a Profitable Path to Growth","text":"Insights from the 5th annual AlixPartners Disruption Inde
x","callToAction":{"name":"Read our 2024 Disruption Index report","target":"_blank","isInternal":false,"relativeUrl":"","url":"https://disruption.alixpartners.co
m/e684e62d-f459-491d-97e4-ae6056686ba7/","culture":"","originId":""}, "textAlignment":"Left","video": {"alt":"","previewUr1":"https://cdn.cloudinary.com/alixpartne
rs/video/upload/c_limit,h_500,w_500/f auto/v1698849765/V1deo/AP Scene5_Motion_Dark_1_James Ward s_conflicted_copy_2022-01-06_i009na. jpg","securelrl":"https://re
s.cloudinary. com/allxpartners/v1deo/up10ad/v1698849765/V1deo/AP_Scene5_Mot1on_Dark_1_James_Ward_s_conf11cted_copy_2022 -01-06_1i009na.mp4","publicId":"Video/AP_Sce
ne5_Motion_Dark_1_James_Ward_s_conflicted_copy_2022-01-06_i009na","publicIdForTransformation":"Video:AP_Scene5_Motion_Dark_1_James_Ward_s_conflicted_copy_2022-01
-06_1009na","version": "v1698849765","resourceType" "video","width":"1920","height":"1080","format": "mp4","userTransformatlon"-“" "hasUserTransformation": false,"c
dnBaseUr1":"https://cdn.cloudinary. com/allxpartners/v1deo/upload/","canefaultUrl" "https://cdn.cloudinary.com/alixpartners/video/upload/t_default/g_auto/f_auto/
v1698849765/Video/AP_Scene5_Motion_Dark_1_James_Ward_s_conflicted_copy_2022-01-06_i009na","cdnUrl":"https://cdn.cloudinary.com/alixpartners/video/upload/v1698849
765/Video/AP_Scene5_Motion_Dark_1_James_Ward_s_conflicted_copy_2022-01-06_i009na"},"videoThumbnail":null,"toggleAutoplay":true,"togglePlayButton":false,"toggleVi
deoLoop":true,"navigationItems": [{"name":"AlixTalks","target":"_blank","isInternal":false,"relativeUr1":"","url":"https://features.alixpartners.com/alixtalks/ind
ex.html","culture":"","originId":""},{"name":"A world disrupted","target":"","isInternal":true,"relativeUrl":"/disruption/","url":"https://www.alixpartners.com/d
isruption/","culture":"en-us","originId":"1756-en-us"},{"name":"Inflationary trends",'"target":"","isInternal":true,"relativeUrl":"/disruption/inflation/","ur
1":"https://www.alixpartners. com/dlsruptlon/lnflatlon/","culture" "en-us","originId":"1767-en— us"} {"name":"Artificial Intelligence","target":"","isInternal":tru
e,"relativeUrl":"/what-we-do/artificial-intelligence/","url":"https://www.alixpartners.com/what-we-do/artificial-intelligence/","culture":"en- us" "originId":"158
3-en-us"}],"invertColors":true,"toggleSearchBar":true,"preSelectedFacet":"","searchBarHintText":"Find anything..."}},"settings": {"backgroundColor" ", "topMargi
n":"Default","customTopMargin":0,"bottomMargin":"None","customBottomMargin“:0,"cssC1asses":"top—50","anchorName":"","backgroundImage":null},"alias":“fullWidthHer
oWithVideoAndNavigationElement"}}1},"blocks":{"gridColumns":"12","items": [{"component":{"content":{"component":{"headline":"When it really matters","text":"We’re
the people who global business leaders, their advisors, and stakeholders call for insight, action, and results. Find out more about the variety of work we do and
our delivery of outsized outcomes.","callToAction":{"name":"Explore our role at pivotal moments","target":"","isInternal":true,"relativeUrl":"/what-we-do/when-it
-really-matters/","url":"https://www.alixpartners.com/what-we-do/when-it-really-matters/", “culture“ "en-us", "originId":"1813—en—us"},"image":{"alt":“","previewUr
1":"https://cdn.cloudinary.com/alixpartners/image/upload/c_limit, h_500,w_500/f auto/v1704989451/1magery/Homepage/_D814563—RET—edit_jqignq","secureUrl":"https //r
es.cloudinary. com/allxpartners/1mage/upload/v1704989451/Imagery/Homepage/ D814563-RET-edit_jqignq.jpg", "publicId":"Imagery/Homepage/_D814563-RET-edit_jqgigng","pu
blicIdForTransformation":"Imagery:Homepage:_D814563-RET-edit_jqgigng",'"version":"v1704989451","resourceType":"image","width":"2000","height":"672","format":"jp
g","userTransformation":"","hasUserTransformation":false,"cdnBaseUrl":"https://cdn.cloudinary.com/alixpartners/image/upload/","cdnDefaultUrl":"https://cdn.cloudi
nary. com/allxpartners/1mage/upload/t default/q_auto/f_auto/v1704989451/Imagery/Homepage/_D814563-RET-edit_jqignqg","cdnUrl":"https://cdn.cloudinary.com/alixpartne
rs/image/upload/v1704989451/Imagery/Homepage/_D814563-RET-edit_jqignq"}, " imageAlignment": "Background","1nvertColors":false,"isFloatingPanel":false}},"settings":
{"backgroundColor":"999999","topMargin":"Custom","customTopMargin":@,"bottomMargin":"None","customBottomMargin":0,"cssClasses":"cuw-banner","anchorName":"","back
groundImage":null},"alias": "fu11W1dthBannerE1ement","columns":"12","rows":"1","items":[]}},{"component":{"content":{"component":{"headline":"Careers","text":"We
hire amazing people, and as a result, have built a business that makes a difference. We want our people to share our success and provide an environment that is s
timulating, supportive and dynamic.<br /><br />That means working on high-impact, exciting projects, alongside colleagues that are equally at the top of their ga

me. Colleagues who have your back, respect you, and value diverse perspectives.","imageAlignment":"Left","callToAction":{"name":"Find a job","target":"","isInter

nal":true,"relativeUrl":"/careers/job-search/","url":"https://www.alixpartners. com/careers/Job —-search/", "culture" "en-us","originId":"1128-en- us"},"llnk" {"nam
e":"Careers at AlixPartners","target":"","isInternal":true,"relativeUrl":"/careers/job-search/","url":"https://www. allxpartners com/careers/job-search/","cultur

e":"en—us","originId“:"1128—en—us"},"image":{"alt" " "previewUrl":"https://cdn.cloudinary.com/alixpartners/image/upload/c_limit,h_500,w_500/f_auto/v1695989095/1

magery/jason_b9kvao.png","secureUrl":"https://res. cloudlnary com/alixpartners/image/upload/v1695989095/Imagery/jason_b9kvao.png", "publchd" "Imagery/jason_b9kva

0" ,"publicIdForTransformation":"Imagery:jason_b9kvao","version":"v1695989095","resourceType':"image","width":"711","height":"700","format":"png","userTransformat
ion":"","hasUserTransformation":false,"cdnBaseUrl":"https://cdn.cloudinary. com/allxpartners/lmage/upload/","canefaultUrl" "https://cdn.cloudinary.com/alixpartne
rs/1mage/upload/t default/g_auto/f_auto/v1695989095/Imagery/jason_b9kvao.png","cdnUrl":"https://cdn.cloudinary.com/alixpartners/image/upload/v1695989095/Imagery/
jason_b9kvao.png"},"invertColors":false,"isFloatingPanel": false}},"settings":{"backgroundColor":"","topMargin":"Custom","customTopMargin":@,"bottomMargin":"Non

e","customBottomMargin":0,"cssClasses":"","anchorName":"","backgroundImage":null},"alias": "fullwldthPromoPanelElement","columns":"12","rows":"1","items":[]}},{"c
omponent" {"content":{"component":{"headline":"Our people" "text":"Our hand-picked, senior-led teams combine strategic vision and real-world experience with a un
ique propensity to action and an unstinting focus on results.<br /><br />Together, alongside our clients, we identify and implement practical and sustainable sol
utions at pace—when it really matters.","callToAction":{"name":"Meet our experts","target":"","isInternal":true,"relativeUrl":"/our-people/","url":"https://www.a

lixpartners.com/our-people/","culture":"en-us","originId":"1124-en-us"}," image": {"alt":"","previewUrl":"https://cdn.cloudinary.com/alixpartners/image/upload/c_li
mit h B0 w S0Q/F :-\||1'n/\11ﬁQRQRQﬁQR/TmnnArv/nnrPnnn'ln 1arbw nnAa" "carcuurallriIM"sth++ne //rac rlonidinarvy com/7/alivnartnearc/imana/iinload/viIAORARAA0E / Tmanarv/ODnirPennl a



"redirect": "https://www.alixpartners.com/our—-people/28705/le
"updatedAt": "2024-02-05T10:10:02.7797687Z"

"url": "https://www.alixpartners.com/our—-people/27981/latonya

"redirect": null,

APl requirements for efficient SSG

"url": "https://www.alixpartners.com/our—-people/q

"redirect": "https://www.alixpartners.com/our—people/27981/1a
"updatedAt": "2024-02-22T17:17:13.6900638Z"

v’ Efficient delivery of page data in a

S| ng | e req uest "url": "https://www.alixpartners.com/our—people/q
"redirect": "https://www.alixpartners.com/our—-people/28447/te
"updatedAt": "2024-02-07T21:24:51.8785817Z"

.. . . "url": "https://www.alixpart - /new /the-big-st =
v’ Efficient delivery of all published routes. dredirect's L, e

"updatedAt": "2024-02-16T16:47:56.76899217"

ttps://www.alixpartners.com/our—-people/q
s "https://www.alixpartners.com/our—people/28755/br

a¥sYa¥a)

v’ Efficient API for delivering bulk content
for multiple routes in a single API
request.

Get content by IDs, or handles

pvm/equity—
The Post version of the Delivery APl is used to fetch many view by IDs or

handles.

Note: The maximum handles and ids combined in one request is limited to 71000

HEADER PARAMETERS

— X-Api-Key

string
required

Example: environment-1637c4d0-e878-4738-b866-152106a4f88c

Api key to validate your environment.

Content-Length

number
required

The length of the message body, in bytes (this header is
automatically added by most clients).

9
1e/27924/fr
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3. Static site generation

Sustainable static site generation
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Technology stack

First things first




Tech stack

Frontend stack

Platforms

Infrastructure

A

e 4
Astro

Multi-page application
framework for content-
driven websites.

Umbraco

We all know and love.

Docker

Containerisation of
microservices.

v

Vue.js

Framework for building user

interfaces.

Algolia

search as a service.

J

Azure DevOps
CIl/CD and SSG pipeline.

Q<
. Y

Tailwind
Utility-first CSS framework.

0

Cloudinary

Digital asset delivery.

A

Azure

Hosting and infrastructure.

S

Storybook
Playground for Ul

component development.

Enterspeed

Content federation and
composable building system.

AL

Cloudflare

Web application security and
performance. 36



Tech stack

Static Site
Generation
superstars



A story about sustainability and user (editor) experience

* A sustainable sink in the shower room of our office building.

* Fully automatic.

* But hypersensitive.

It will turn off while in use.

Built-in timeout to save water consumption.

Countto 1,2, 3,4,5 6,7 8,9, 10 before it will dispense water again.

If you are too eager, start from zero again.

» Sustainability is not just about being reusable if it's not usable in the
first place.

38



Everything everywhere all at once?

« Obviously, we need the ability to generate the full site.
* but, to optimise, we need the ability to only generate a part of site.
* Knowing when to apply which is crucial.

* What is the significance of a content change?
* Asingle page.

A regional site.

Navigation, headers and footers.

Global elements.

Related content (hydrated in the browser).

Search (search as a service).

 The editor knows best — and then the automation won't fail.




Umbraco integration

Full static site generation from dashboard

Content

Media

Content

» ® AlixPartners.com (US)

r®
» @
r @
»

4

Careers (Global)
AlixPartners.com (DE)
AlixPartners.com (JP)
Configuration

Recycle Bin

Settings

Packages Users Members Forms Transla

Getting Started Static Site Generation

Management

Full static site generation

This button triggers a process that will regeneral
The process is asyncronious and might take 5-1

Content

Media

Content

v @ AlixPartners.com (US)

S B EB R OEEREBRDEBE B

Our people

What we do

Insights
AlixPartners for you
About us

Get in touch
Newsroom

Events

Legal and Regulatory
404 Page

Search Results

Settings

Packages Users Members Forms Translation

Getting Started Static Site Generation Redirect URL Management ©o Remote Content .oe

Management

Full static site generation

This button triggers a process that will regenerate the entire static site based on the latest content and configurations.
The process is asyncronious and might take 5-10 min to complete.

Current active builds

ID Type Completed Created at Updated at
5d33823f-85de-4271-9ed0- Partial false 2024-03-06 21:56:24
f74b8c05f069

52770d20-aeb7-4f7b-949f- Partial false 2024-03-06 21:56:28
edd9c9c2b7c8

79926fe0-1701-419f-b853- Partial false 2024-03-06 21:56:32

6c9895b95107




Umbraco integration

Static Site Generation

Content

Partial static site generation from the content tree

v ® AlixPartners.com (US) Choose static site generation options for Insights

[

Our people

What we do Include all descendants

=

=

Insights

AlixPartners for you
Content What we do About us
Get in touch
v ® AlixPartners.com (US) + Create...
E, Newsroom
Our people X Delete...
E'l Events
4 What we do Create Content Template...
» Legal and Regulatory
» Insights a  Move...
404 Page
AlixPartners for you M Copy..
Q  search Results
» About us 1 Sort.
: Get in touch A Culture and Hostnames... ISl Generate pagels)
. Newsroom B Permissions...
f#. Events 8 Restrict Public Access...
. Legal and Regulatory & Static Site Generation
(=]
B 404 Page Y Reload
Q  search Results




Real-time preview

Remember the sink! We do NOT want to have to count to 10.

Let's save the editor from having to We take advantage of these properties:

generate pages just for preview. * Hosting a separate and restricted

preview application with NGINX and
Node.js in a docker container.

* The federated content layer contains
and maintains two individual content
pools: .

Finding a Profitable Path to
Growth

Dynamically rendered in the browser

e Published content.

 Preview content.

Astro supports server-side rendering,
static site generation and dynamic
rendering.

using the content delivery API to fetch
page content.

Links to the preview application can
be distributed and viewed internally,
supporting stakeholder review and
approval flows.




Editors control vs. composable automation

Biographies, insights and vacancies are automatically ingested into the federated content pool

* As we just saw, the editor can trigger static site generation
from Umbraco. Passle (insights) 9‘?"3 Webhook

passle

* However, some content is automatically composed in the
content federation layer. "

* Enterspeed has webhooks that will send a ping when a page _ (/\
model has been generated. Bio tool U Webho %:(1);}

Static site
Greenhouse (ATS) 8

generation



Reduction strategy

How do we reduce the number of static site generation requests?

The challenge

Static site generation requests can come from many sources:

Distributed editor.

Automated webhooks.

Potentially unnecessary concurrent requests from editors around the world.
Scheduled publish.

Potentially thousands of concurrent requests when re-synchronising data.
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Reduction strategy

How do we reduce the number of static site generation requests?

Reactive queue

Time elapsed

Examine Generate

Queue all static
site requests

Until a set interval
has elapsed (or the
maximum number
of requests is
exceeded).

Examine the list of Reduce to a single Fulfil the request and
SSG requests and request. deploy the files.
Apply a reduction
strategy to the list of
requests.
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Static site hosting and deployment

All hosting is consolidated in Azure

We reviewed a few different approaches to static site hosting.
* Azure function with blob storage.
* Azure static web app (favourite contender).

* Minimal .NET host with blob storage.

Learnings

* Too little control over the deployment.

* No support for partial deploys.

* Timeout on deployment due to the number of folders and files.

* Got annoyed | took action.
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Static site hosting and deployment

All hosting is consolidated in Azure

Result

 We ended up selecting an ultra-simple
NET host in a docker container backed

by blob storage.

» Using Azure DevOps for static site
generation and deployment.

* Managed by a dedicated Platform AP
microservice.

J
+

alixpartners-usa AlixPartners Pipelines AP SSG Stag 20240306.4 Q Search = 0 0 & q

<« Jobsinrun#2024... ¥ RunShell script Q| Viewrawlog
AP SSG Stag

Static Site Generation - alixpartn...
generating static routes

» src/pages/[...path].ast
F, /newsroom/so-whos-going-to-buy-all-these-autonomous—cars-and-evs/index.html (+21.69s)
|- /our-people/28508/joanna-su/index.html (+21.88s)

v @ Static Site Ge...  1m 34s

Initialize job 4s |- /insights/102iig5/all-change-disruptions—opportunities—and-the-new-normal-for-chinese-retailers/index.html (
. |— /newsroom/alixpartners-pros-honored-with-tma-turnaround-of-the-year-awards/index.html (+21.94s)
Checkout novic... 2s }— /insights/102iugy/strategic-sourcing-and-procurement-for-technology-cost-optimisation/index.html (+21.99s)
F— /insights/102i23u/why-the-quest-for-reliable-energy-storage-is-driving-investment-growth-and-ma/index.html (
Build info <1s |- /newsroom/whos-winning-the-electric-vehicle-race/index.html (+22.03s)
|- /insights/102gyag/will-the-bank-of-englands-recognition-of-ukraines-privatbank-bail-in-be-an-impo/index.html
Cache Node m... 12s |- /newsroom/alixpartners-earns-key-honors-at-ma-advisor-11th-annual-turnaround-awards/index.html (+22.08s)
|— /our-people/28285/ryan-komendowski/index.html (+22.10s)
npm install 15s |- /newsroom/rail-firms-face-100m-legal-claim-over-making-passengers—pay-double/index.html (+22.11s)

FA /insights/102h3hb/die-zebra-gesellschaften-im-starug-kontext-alte-streifen-neue-herausforderu/index.html (+22
|- /insights/102ii89/transportation-dinner-and-debate-industry-opportunities-esg-priorities—and-pot/index.html
|- /insights/102ifa3/exploring-the-role-of-machine-learning-in-financial-services/index.html (+22.21s)

Run Shell script 15s

Debug Files <1s |— /newsroom/new-covid-19-amplifies-demand-for-clean-beauty-wellness—-products/index.html (+22.23s)
}— /insights/102hrgx/consumers-are-moving-on-from-gendered-retail-will-retailers-follow/index.html (+22.25s)
Temporary Allo... 9s }— /our-people/28434/jaufre-surroca/index.html (+22.29s)
F, /insights/102gcg7/what-does—amazons-latest-move-mean—-for-the-uks-grocery-sector/index.html (+22.30s)
Query and store... 7s |- /test-area/header-amends/index.html (+22.32s)
|— /our-people/28209/victor-gavrilov/index.html (+22.34s)
Debug storage... <1s |- /insights/102hhgh/crypto-hacking-the-balance-of-sophistication-between-users-and-bad-actors—keeps/index.html
|- /insights/102iing/shifts-in-the-global-supply-chain-and-the-impact-on-nearshoring/index.html (+22.39s)
ArchiveFiles <1s }— /insights/102ibg7/barometre-inflation-deuxieme-edition/index.html (+22.41s)
|- /test-area/promo-panel-components/index.html (+22.49s)
Publish build a... s |- /newsroom/guarding-against-cyberthreats/index.html (+22.53s)
|— /careers/life-at-alixpartners/becky-james/index.html (+22.58s)
Deploy Partial ... 9s |- /our-people/27945/afshin-azhari/index.html (+22.67s)
|- /careers/5869974003/careers-page-testing-maureen-svp/index.html (+22.69s)
Deploy Full We... s |- /our-people/28201/nicolas—franzwa/index.html (+22.74s)

|~ /newsroom/bp-shows-way-to-lower-cost-offshore-development/index.html (+22.76s)

|- /test-area/hl-test-hero/index.html (+22.77s)

I— /insights/102h2gr/die-wichtigsten-voraussetzungen-fur-einen-turnaround-mindset-proaktivitat-teil/index.html |
}— /newsroom/alixpartners—named-a-top-place-to-work-for-lgbtg-equality/index.html (+22.79s)

|- /what-we-do/case-studies/financial-market-data-firm-merger-review/index.html (+22.82s)

|- /our-people/28782/jaimin-allen/index.html (+22.83s)

|- /newsroom/bumper-quarter-for-transactions-in-uk-hotel-sector-despite-reduced-demand-growth/index.html (+22.
|— /newsroom/new-bosses-say-they-want-to-tackle-racial-injustice/index.html (+22.84s)

|- /our-people/28856/julia-windsor/index.html (+22.86s)

|- /about-us/responsible-business/planet/index.html (+22.90s)

Start deploy slot <1s
Swap deploy sl... <1s
Stop deploy slot <1s

Turn off Public ... 6s

d 0 © © © © 0 0 0 0 00000 0600
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te generation flow

IC SI

Stat

Static Host
(Azure)

Upload files

CI/CD Pipeline
(Azure DevOps)

Generate page
Store build artefact

[ [ 3
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Zero downtime deploys

Blue/green deployments with Azure Container App Service and Blob Storage.

« Blue/green deployment is a deployment strategy with two separate but identical
environments. One environment (blue) runs the production website, and the other
environment (green) is ready and awaiting a new deployment.

* Once the pre-production deployment has been verified, the two environments are
swapped.

/app/wwwroot/
Production site

/app/wwwroot/ 10
Pre-production site 01

Production site

/app/wwwroot/ /app/wwwroot/
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Digital asset delivery

Image

Outsourced to Cloudinary

« Digital Asset Management and Delivery.

* Global CDN delivery and intelligent and performant
transformation API.

* Integrated into Umbraco.

Ngjjo8Zr plash_wSyagy /' Image Alignment

« But best of all, image delivery is outsourced
and we do not have to worry about uploading
files when deploying
a static site.

Alt text:

File: stock/julentto-photography-1Ngjjo8Zrko-unsplash_w5ya8y

Change Media Remove Media




Dynamic in a static world

Not everything is static.

e 301 and 302 redirects from renames and the old site structures.

« Multilingual 404 pages.

* Generating vCards on the fly.
* Media files from the Umbraco media library.
» Stored and served from Azure Blob Storage.

* |t saves us from uploading assets with each deploy.

* Spent a lot of energy on finding the solution. Turns out the best
solution is dead simple.
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Dynamic in a static world




Wrapping up

Time for a status — did we make a difference?
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# / Our people Share this page
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Send a message

55



Website carbon results for: website.www-sta.alixpartners.com

Hurrah! This web page
achieves a carbon rating of A

This is cleaner than of all web pages globally
\[ Global average

Learn about our rating_system

This page was last tested on 13 Feb, 2024. Test again

ji':-‘.i only RV K &e(s¥) is produced every
' time someone visits this web page.

How do we calculate this?
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