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John Kirkilis

User Assistance Tools - Solutions Architect

Nokia Cloud and Network Services

DITA and Markdown and 
Docker… Oh my
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Background

• Motorola → Freescale → NXP Semiconductor

• Unstructured FrameMaker Writer for multi-core 
network SoCs

• Migration of all content to DITA

• XSL Development for DSP documentation

• Oxygen customization and deployment

• Nokia

• Since July 2018

• Solutions Architect

• Harmonizing on a single DITA and DITA-OT 
framework (within CNS)

⚫⚫⚫

⚫⚫⚫

⚫⚫⚫
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Goals

• Share how we’ve attempted to scale up DITA and DITA-OT’s customization and production in one of 
Nokia’s three main business groups.

• Learn how others have addressed similar issues

• Meet Y’all

• Share challenges and opportunities

• Brainstorm how to strengthen the OT and LwDITA projects

• Materially

• Financially

• Acknowledge David Bertalan for CI maturation and TDD evangelism 
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Linear Space-Time

• “Why didn’t you just use the yada, yada, yada?”

• Some things were implemented by us because:

• specific needs not available elsewhere at the time

• we didn't know it existed

• we had dependencies with legacy software

• urgent need with narrowly defined constraints

• heavy emphasis on FOSS

• developer skill set variations

• Caveat – may need to be intentionally vague

• don't know

• don't recall

• can't say
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Agenda

• Central Continuous Integration Cloud

• Tower of Babel -> Harmonized Platform based on latest DITA and DITA-OT

• Writer’s Workstation Tooling – Oxygen compatibility with CI builds

• Deliverable and Publication configuration – Pre-OT Project files

• Git, Jenkins, Artifactory

• Jenkins Shared Library

• Schematron integration in CI pipeline
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One business group's experiences

Nokia

Mobile 
Networks

Network 
Infrastructure

Cloud and 
Network 
Services

Nokia 
Technologies
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Central CI Farm

• Auto-Scaling cloud compute platform based on Kubernetes & Jenkins

• Supports R&D product software builds, UA Dev software builds (OT), Writer Content Builds (OT)

• Max peak approx. 1000 concurrent builds

• Typical daily peak approx. 500 concurrent builds(executors), baseline is never less than 200
concurrent builds.

• Limited observation of Jenkins monitoring of currently running document builds for a week never 
went beyond 8 concurrent TechPubs builds

• Working on logging usage via Artifactory-Jenkins plugin API in near future
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Central CI Farm
2 week sample

Statistic Value

Product docsets built 37 (out of 64)

Longest build duration average for a docset 498.81 minutes

Shortest build duration average for a docset 3.97 minutes

Average duration of all builds 30.29 minutes

Median duration of all builds 14.29 minutes

Number of writers

Most of which are in U.S., Canada, Portugal, Finland, 
Greece, Hungary, India

approx.  120-150 
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Product 1 DocSet Product 2 DocSet
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Documentation Tools GroupTower of Babel 2019 

Authoring Content Model Local Repo Remote Repo Rendering

ArborText UniDoc X-Hive X-Hive Nokia R16.1 XML CDOC

Authoring Content Model Local Repo Remote Repo Rendering

Oxygen DocBook Subversion Subversion Maven, Ant, Jenkins

Authoring Content Model Local Repo Remote Repo Rendering

Oxygen NSN DITA 1.2 Git Gerrit NSN DITA-OT 1.6, Ant, Jenkins

Authoring Content Model Local Repo Remote Repo Rendering

FrameMaker
Unstructured 

and Structured
Mercurial Mercurial Manual
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CNS Harmonized Platform

Front-End

oXygenXML
DITA 1.3 XML 

Content 
Model

Git Local

Command 
Line

TortoiseGit

Oxygen 
Plugin

Maven, Ant,  
DITA Open 

Toolkit

Centralized Back-End

Kubernetes 
Jenkins

Git Server

(Gerrit)

Dockerized 
Maven, Ant, 
DITA Open 

Toolkit

Artifactory

Authoring Version Control
Local 

Publishing
Server Publishing

Binary 
Storage
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Content Authoring and Publishing

• DITA

• Markdown

• Filtering

• Linking

• Reuse

• Plugins

• Branding

• Custom Features

• Validation

• HTML5

• PDF

• JSON

• Zip

• WAR/JAR

• Portal 1

• Artifactory

DITA Transformation

Rendering

Packaging Delivery

Content Creation

• Markdown

• JSON

• Jira Issues

• DB Schemas

• OpenAPI

R&D Data

• HelpCenter

On Product

• Portal 1

• Portal 2

Portals

Repositories

Auto-generated

Hand-crafted

• WarIndex

Preview Server

Can run locally or in CI
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Writer Workstation

• Plugins

• Local Builds

• Log Viewer

• Utilities

• DevOps Menu
• Help Menu

• Framework Extensions
• DITA Topics

• Schematron Rules

• DITA Maps
• Schematron Rules
• Refactoring Operations

• Maven
• Ant

• Schematron Rules

CNSUA Oxygen Add-Ons

• Plugins

• Terminology Checker
• XML Rules
• Vale Rules *

• Batch Converter
• DITA References

Git Client

• Frameworks used

• DITA Topics
• DITA Maps
• Maven
• Ant

Syncrosoft Add-Ons

TortoiseGit

GitBash

OxygenAuthor

Maven

Ant

Python

Windows Workstation
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Custom Oxygen Add-On Build and Deployment
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Local CI build compatibility and integration

executes any target with @extensionOf="build", 
which is what's done by default in a CI build
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Local CI build compatibility and integration

<servers>

<service id="tomcat">

<hostname>http://yada.yada.nokia.yada</hostname>

<page id="infocenter">

<pathStart>warindex/?productname-column=</pathStart>

<pathEnd>,contains&amp;sorting=date-column,desc</pathEnd>

</page>

</service>

<service id="gerrit">

<hostname>https://yada.yada.nokia.yada</hostname>

<page id="history">

<pathStart>gerrit/plugins/gitiles/prefix</pathStart>

</page>

<page id="project-home">

<pathStart>gerrit/admin/repos/prefix</pathStart>

</page>

</service>

</servers>
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Writer Local Environment
Git Repos, Branching Strategies and Project Layout

Writer Local Repos

• CuDo Product 1
• Release Branch 1

• CuDo Product 2
• Master Branch

• CuDo Product N

…

• Release Branch 2
• Release Branch 3

• CuDo Microservice 1

• CuDo Microservice 2
…

• .git

• .gitignore

• .gitmodules

• content

• pom.xml

• build.xml

• Jenkinsfile

• custom

• global.properties

• properties.xml

• warconfig

• properties files

Release Branch 1

Content

• docset map(s)

• document maps(s)

• document map(s) properties

• conditions

• ditaval file(s)

• topics

• images

• reuse (local)

• remotes

• Git submodule dir(s)

Build Configuration

submodules
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Predates OT Project files
<build-doc>

• .git

• .gitignore

• .gitmodules

• pom.xml

• build.xml

• Jenkinsfile

• custom

• global.properties

• properties.xml

• warconfig

• properties files

Git Branch N

Build Configuration

• build.xml

• ant target(s)

• macro call(s)

• <build-doc>

Attributes/parameters Description

mappath Required

transtype Required

docname File or dir name (defaults to 
mappath’s basename w/o extension

ditavalfile One or more if present.

propertyfile .properties file to apply. Defaults to 
<mappath basename>.properties.

publish Defaults to false

launch Defaults to true

enabled Defaults to true

security Defaults to external. Can also be 
internal or reviewer.

draft-mode Defaults to no

processing-mode Defaults to strict

arbitrary-argument Any name=value pair to pass down
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<build-matching-docs>

• .git

• .gitignore

• .gitmodules

• pom.xml

• build.xml

• Jenkinsfile

• custom

• global.properties

• properties.xml

• warconfig

• properties files

Git Branch N

Build Configuration

• build.xml

• ant target(s)

• macro call(s)

• <build-matching-docs>

Attributes/parameters Description

same as build-doc plus

dir directory in which to search for maps

includes comma-separated list of filename 
wildcard patterns (ant filesets)

excludes comma-separated list of filename 
wildcard patterns (ant filesets)

casesensitive filename case sensitivity while 
matching

suffix a string to add to the end to 
distinguish multiple matched builds 
of the same ditamaps (for example, if 
ditavals used)
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Git Repositories Gerrit Repos

• CuDo Product 1
• Release Branch 1

• CuDo Product 2
• Master Branch

• CuDo Product N

…

• Release Branch 2
• Release Branch 3Writer Local Repos

• CuDo Product 1
• Release Branch 1

• CuDo Product 2
• Master Branch

• Release Branch 2
• Release Branch 3

Artifactory LFS

• CuDo Product 1
• Binaries

• CuDo Product N

…

• CuDo Microservice 1

• CuDo Microservice 2
…

submodules

Gitlab
• Microservice1

• Microservice2

• …

• Aggregation 1

• Aggregation 2

• …

• R&D Product 2

• R&D Product 3

• …

• R&D Product N
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Source, Pipeline, Artifacts

Gerrit Repos
Jenkins

Artifactory

• CuDo Product 1
• Release Branch 1

• CuDo Product 2
• Master Branch

…

• Release Branch 2
• Release Branch 3

• TechPubs
• CuDo Product 1 Folder

• Release Branch 1 job

• Release Branch 2 job

• Release Branch 3 job

• CuDo Product 2 Folder
• Master Branch job

• TechPubs
• CuDo Product 1
• Snapshots

• Candidates

• Releases

• Build 1
• Build 2
• Build 3

• Build 1
• Build 2
• Build 3

• Build 1 Artifacts
• zips
• jars
• wars

• Build 2 Artifacts
…

• Build 3 Artifacts
…

• Build 3 Artifacts
…

Artifactory LFS
• Blobs

Gitlab
• Microservice1

• Aggregation 1

• …
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Branch of content to pull during Jenkins build

library ’CNSUAHarmonizedPipeline'

def customPipelineParameters = [

]

CNSUA_harmonized_pipeline(customPipelineParameters)

myRepository: "my/repository"
myBranch: "myBranchName"

myRepository: "my/repository"
myBranch: "multibranch"

myRepository: "my/repository"
myBranch: "**"

Single-branch Multi-branch Any-branch

1
2
3
4
5
6
7
8
9
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Jenkins Shared Library – Basic Parameters

Parameter name Parameter definition

myRepository (required)
Server Repo path: examples: "NSWTC/abc", "NSWTC/def", "NSWTC/acme". Required 

for Gerrit Trigger to work properly

myBranch

Branch name: examples: "master", "20.9", "21.3-SP2"

• multi-branch pipelines ignore myBranch whether it's set or not

• single-branch pipelines require myBranch for trigger configuration (required)

• repo-based pipelines don't have myBranch or have myBranch set to '**'

notificationList
a comma separated email list for build status notifications. These will be sent when a 

job fails or when a job succeeds after having previously failed.

useGerritReviews
defines whether the job is triggered by Gerrit review events (true) or push events on 

the branch (default: false)

manualTriggerOnly disables automatic job triggers (default: false)

enableArtifactoryNotification
if enabled, successful builds send a notification mail with the link to Artifactory to the 

user who triggered the build, defaults to true
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Jenkins Shared Library – Intermediate Parameters

Parameter name Parameter definition

mavenBuildGoal provides a custom maven goal for the pipeline (defaults to deploy)

mavenPom relative path to the custom POM file to be used in the build

customPreBuildExtension a function that is triggered before stage "Build"

customPostBuildExtension a function that is triggered after stage "Build"

customPostAlwaysExtension a function that is triggered after all builds

customPostSuccessExtension a function that is triggered on successful builds
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Jenkins Shared Library – Advanced Parameters

Parameter name Parameter definition

dockerRepo the docker repository name in Artifactory

dockerImage the docker image ID in Artifactory

dockerTag the docker image tag in Artifactory

customTriggerProjects overrides our default gerritProjects value in triggers

customSubmoduleCheckout overrides the default script in stage 'Submodule Checkout'

useDockerPodTemplate if true, the job uses 'k8s-dind-rootless', otherwise 'k8s-build'

enablePipelineVersionCheck

if false, disables the version check step in the pipeline so that experiments can be 

conducted with unreleased or unstable pipeline versions. not recommended for 

publications

customBuildStep overrides the script run in pipeline stage "Build"
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Schematron Validation as Junit results in Jenkins
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Jenkins pushes built artifacts to Artifactory
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Dockerized Rendering Engine for Product CI 
Pilot Use-Case

Layer 1 (OT): One or many 
documents in a specific 
output format (PDF or 
HTML) applying a single set 
of conditions.

Layer 2 (Ant): Adds 
rendering of multiple 
formats, conditions, and 
properties as configured by 
writer.

Layer 3 (Maven): Adds 
deployments to Artifactory, 
TCWeb, and Discover 
Center.

Leverages 
Writer’s 
Config

R&D CI Config

Flexibility

⚫⚫⚫

⚫⚫

⚫
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Docker image cnsua-pipeline
Maven Layer

docker run -rm -v ${PWD}:/workspace \

internal-artifactory-server.nokia.net/cnsua-pipeline:latest \

mvn deploy [-Dtarget=variant1-pdf-internal] \

[-Dant.debug=true]

• image name• Maven command with 
optional Ant target 

• optional other Maven parameters
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Docker image cnsua-main-build
Ant Layer

docker run -rm -v ${PWD}:/workspace \

internal-artifactory-server.nokia.net/cnsua-main-build:latest \

[feature1_platform1] \

[-Dant.debug=true]

image name

optional Ant target 

optional other Ant parameters
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Docker image cnsua-pipeline
Ant targets and build-doc macros

<target name=“platform2_product1_customer5 " extensionOf="build">
<build-doc

transtype="cnsua-pdf"
mappath="content/ platform2_product1_customer5_Operating_Documentation.ditamap"
ditavalfile="content/conditions/pdf.ditaval, content/conditions/platform2.ditaval,

content/conditions/product1.ditaval, content/conditions/customer5.ditaval"
propertyfile="custom/platform2_product1_customer5_Operating_Documentation.properties "

/>

<build-doc
transtype="cnsua-eclipsehelp"
mappath="content/ platform2_product1_customer5_Operating_Documentation.ditamap"
ditavalfile="content/conditions/html.ditaval, content/conditions/platform2.ditaval,

content/conditions/product1.ditaval, content/conditions/customer5.ditaval"
propertyfile="custom/platform2_product1_customer5_Operating_Documentation.properties "

/>
</target>
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Docker image cnsua-dita-ot
DITA-OT Layer

docker run -rm -v ${PWD}:/workspace \

internal-artifactory-server.nokia.net/cnsua-dita-ot:latest \

--input=/workspace/content/Nokia_feature_variant_Operating_Documentation.ditamap \

--format=cnsua-pdf \

--filter="content/conditions/html.ditaval: \

content/conditions/product1.ditaval: \

content/conditions/platform3.ditaval: \

content/conditions/cust1.ditaval: 

--output="/workspace/myoutput-directory" \

--parallel=true

image name

optional other DITA-OT parameters

output format

composable 
conditional filter 

rules

output directory
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UA Rendering Pipeline Refactoring and other Opportunities

• Single-source metadata for releases and product variants
• Generation of config files based on higher-level representation
• Actionable Log File Messages and filtering
• Refactor to leverage advancements in FOSS components (DITA-OT Projects)
• Materially engage with DITA-OT and LwDITA FOSS projects to strengthen the 

platforms
• DITA-OT 4.0

• Lightweight-DITA (Markdown to DITA build-time transformation)

• Contribute features, bug fixes, test cases
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Custom DITA-OT Plugins (not all)

Name Description

context.sensitive.help Transforms <resourceid> elements into a JSON file that target application can use to locate a specific topic 
by a unique id.

docset A type of DITA map that aggregates discrete documents for a product into a single set, but separate 
documents

docset.resources Implements cross-deliverable links using peer maps and keys

document.list Generates a DITA topic that contains a high-level list of the discrete documents in a docset along with 
metadata

fop Allows us to update the FOP version independent of the DITA-OT release with a Maven dependency 
declaration

html Customizations to the base transform (supports XHTML, HTML5, and EclipseHelp)

pdf Extension to the OT pdf2 plugin

Schematron Supports execution of rule checks in the Maven build process. Transforms SVRL to JUNIT format for 
Jenkins

third-party.copy Allows writers to reference a zip file in a topicref so that it’s included as is in the deliverable package with 
a TOC entry generated for it

trademarks Harvests all trademark elements, looks up the usage description, and injects it into the Legal page
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Context.sensitive.help
<resourceid> elements serialized as JSON and added to deliverable artifact

[{ "appid": "rates",
"appname": "yada",
"ux-context-string": "page",
"ux-windowref": "",
"href": "yada_charging_user_guide\/yada_charging_user_guide\/rates.html"

}, {
"appid": "tiered_allowances",
"appname": "yada",
"ux-context-string": "page",
"ux-windowref": "",
"href": "yada_charging_user_guide\/yada_charging_user_guide\/chargingstep.html"

}, {
"appid": "threshold_profiles",
"appname": "yada",
"ux-context-string": "page",
"ux-windowref": "",
"href":"yada_charging_user_guide\/yada_charging_user_guide\/threshold1.html"

}]
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Key benefits: Dockerized Render Engine for Product CI

Current capabilities
• Ingest source content from DITA or 

Markdown files

• Apply conditional filtering to 
produce targeted UA deliverables

• Run content validation rules

• Render in latest HTML and PDF 
formats

• Deploy to Artifactory and Customer 
Portal

Enables R&D Pipelines
• Auto-generate and insert UA content 

from R&D sources pre doc-build

• Further refine UA build conditions to 

match product variants for different 

cloud environments

• Trigger UA QA checks in test phase of 

software build

• Push UA deliverables to desired, non-

default destinations



© 2022 Nokia38

TechComm Web Server

• Apache HTTP and Tomcat services

• EclipseHelp WAR hosting from CI builds

• Oxygen Add-Ons hosting

• CI Builds create updatesite.xml and zips for 

• every Jira issue being worked on

• every release candidate

• every release

• WarIndex front-end and back-end (Mika)

• front end created using same React-based UX components our product devs use so we could expand our skill set 
into the future

• back-end REST API for maintaining the list of all WARs and their publication metadata



© 2022 Nokia39

TechComm Web Server
WarIndex – React launcher for EclipseHelp WAR files
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And then along came Markdown…

• R&D Internal docs were originally in Confluence

• Migrated to Markdown and MkDocs static site generator

• Organic desire to "reuse" Markdown R&D content in customer-facing documentation… somehow
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And then along came Markdown…

• Created by John Gruber in 2004 as a simpler way to author blog content than raw HTML (prose)

• No standards-body backed specification (OASIS, W3C, ISO, etc.)

• Flavors

• CommonMark v0.30 (2021-06-19)

• Extramark

• Github Flavored Markdown (GFM)

• Extensions that are inconsistent across different implementation programming languages

• Gitlab Flavored Markdown

• Kramdown

• MultiMarkdown

• Pandoc

• etc
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And then along came Markdown…
DITA is to Markdown as Raw Photo Format is to JPEG

Raw Photo Format JPG

"Exposed" yet not "developed" Developed Photo

Metadata superset (camera sensor) Metadata subset: EXIF

Raw camera sensor image data (sub-pixel color values) Materialized pixels final resolution

Uncompressed - Lossless Compressed - Lossy

Better detail and dynamic range – more pixel information Can't get back to rich/raw data. Limited options for 
superficially tweaking brightness, contrast, white 
balance, color saturation, and tonal range.

Single raw image data can be retargeted to produce many 
possible outputs via processing (transformation)

Cannot add detail without inexact interpolation. 
Above properties can be shifted, but not reproduced 
at high fidelity.
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And then along came Markdown…
JPEG Metadata via EXIF standard
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And then along came Markdown…
Other Analogies

• Digital Audio

• Sample Rate – snapshots of amplitude per second 

• Bit-Depth – The precision of each sample

• Recording Studio: 192K, 24-bit

• CD: 44.1K, 16-bit

✓ more samples per second

✓ more bits to express the amplitude of 
each sample

✓ provides more information that can be 
leveraged to produce a downstream 
deliverable

DITA to Markdown: Downsample to produce lower-res, 
downstream, static rendition

Markdown to DITA: Upsampling requires inexact interpolation to 
estimate missing information in low-res source to fill in hi-res gaps
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Developer Perspective
Agenda

• Maven Modules

• pipeline (plugins, testdocs, toolsinstructions)

• oxygen extension modules (plugin, frameworks, Schematron)

• Gerrit reviews (pull requests)

• Unit Testing Frameworks

• XSpec (XSLT, Schematron)

• AntUnit

• Mockito (Java)

• Jest (JavaScript)

• Cypress (JavaScript)

• Robot (Python)

Automatically triggers builds of 
each other as is useful. 
Including the Visual Style Guide 
content.




