
PxWeb2 Under the hood
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Organisation of the project code

• Stored on GitHub github.com/PxTools/PxWeb2

• Organized as a monorepo (npm workspaces)

• 3 projects

◦ PxWeb2 - the application

◦ PxWeb2-ui - UI components to be used in the application

◦ PxWeb2-api-client - used for api calls, generated from PxWebApi2 specification



PxWeb2 – key information

• It’s a React application written in Typescript 

• Component written as Function Components

• Runs entirely on the client side 

• Communicates with PxWebApi2 

• Retrieves data from PxFiles or the database via the API 

• Some functionality is handled by PxWeb, while other parts are handled by the API 

• For example, pivoting is done on the client side, whereas file serialization is handled by the API



Use of external packages

• React-router for handling client-side routing (Data 
mode)

• i18next for handling localization
• Virtuoso for handling virtualsation of value display in  

variableboxes
• Style Dictionary – handling styling

We have tried to limit the use of external 
packages, but we are using some, for example:

We check the external packages using Snyk Advisor before implement them



Start page

PxWebApi2

https://api.scb.se/OV0104/v2beta/api/v2/tables?lang=en&i
ncludeDiscontinued=true&pageNumber=1&pageSize=1000
0

{} All tables

Filtering done completely on the client

Table page

React-router
navigate to 
table page



PxWebApi2

Get metadata

Get data (POST) empty selection payload

Table page initial

https://api.scb.se/OV0104/v2beta/api/v2/tables/TAB1651/metad
ata?lang=en&defaultSelection=true

Get default selection

https://api.scb.se/OV0104/v2beta/api/v2/tables/TAB1651/defaultselect
ion?lang=en

https://api.scb.se/OV0104/v2beta/api/v2/tables/TAB1651/data?la
ng=en&outputFormat=json-stat2

{json-stat2} metadata for the default code list

{selection}

{json-stat2}



Table page - Storing of data and metadata

PX

PxTable

PxMetaData

PxData

Stub
Heading

….
……

cube
variableOrder

*  "2019": {
*    “Stockholm": 100,
*    “Gøteborg": 150,
*    “Malmø": 200
*  },
*  "2020": {
*    " Stockholm ": 120,
*    " Gøteborg ": 160,
*    " Malmø ": 180
*  },
*  "2021": {
*    " Stockholm ": 130,
*    " Gøteborg ": 170,
*    " Malmø ": 190
*  }

VariableOrder=[time,region]

Stub=[time]
Heading=[region]

*  "2019": {
*    “Stockholm": 100,
*    “Gøteborg": 150,
*    “Malmø": 200
*  },
*  "2020": {
*    " Stockholm ": 120,
*    " Gøteborg ": 160,
*    " Malmø ": 180
*  },
*  "2021": {
*    " Stockholm ": 130,
*    " Gøteborg ": 170,
*    " Malmø ": 190
*  }

Stub=[region]
Heading=[time]



Table page – selecting values

Mapper

API

Mapper 
function

Generated
API functions

PxWeb Api

Data in 
accumul

ated
cube

Accumulated
cube

Current cube

https://api.scb.se/OV0104/v2beta/api/v2/tables/t
ab638/data?lang=en&outputFormat=json-stat2

Only the missing 
data is fetched 
from the API



Serializers

PxwebApi

https://api.scb.se/OV0104/v2beta/
api/v2/tables/tab638/data?lang=e
n&outputFormat=xlsx&outputFo
rmatParams=IncludeTitle

Table page – save to file



PxwebApi2

https://api.scb.se/OV0104/v2beta/
api/v2/savedqueries

Table page – saved query

File or database

{selection}

500253

Run the query from 
the API

https://api.scb.se/OV01
04/v2beta/api/v2/saved
queries/500253/data?o
utputformat=xlsx



Styling using Style Dictionary

Generate output files
Figma

Variables

PxWeb2-
UI

Fixed
design 
tokens

PxWeb2-UI

Variables.css

PxWeb2-UI

Fixed-variables.scss

CSS

PxWeb2-
UI

Design 
tokens

PxWeb2-UI

Fixed-variables.scss

PxWeb2

Variables.css

dist/theme/variables.css



Localization

• Language files are better structured than in 
the old PxWeb

Use in a component

We use i18next for 
localization

Supported languages are 
defined in the config file



Performance

We have taken several steps to improve performance.
For example:
• Concurrent API fetches for metadata, default selections, and 

data during the initial load of the table page
• Storing fetched data in an accumulated cube
• Using Virtuoso for virtual rendering of values in value boxes

We aim to enhance the performance of table rendering. 
Although we attempted to implement Virtuoso, we found it 
challenging to use with a multidimensional table.



Testing

• Unit tests (Vitest) on each push to GitGub and pull requst to main
• Mabl: regression tests on pull requests 
• Chromatic (Storybook): visual testing of UI-components by designer
• Scheduled Mabl tests: smoke,regression and wcag
• Manual testing of WGAC-implementation (AXE)
• Manual testing on the feature branch prior to merging into the main 

branch
• Code review is done by other developers before merging into main



Figma (UX/UI-desginer)

VS Code

GitHub branch

• Check code (sonarqube,codeql)
• Run tests (mabl regression and smoke)
• Deploy StoryBook to Chromatic (test and 

accept by Ux-designer)
• Deploy branch to CloudFlare ( test and 

accept by testers and Ux-designer)

Main

Pull request to main

If OK merge to main

PxWeb on CloudFlare

StoryBook on CloudFlare

StoryBook on Chromatic

GitHub 



PxWebApi 2.0
Under the hood



How it was made

User of the APISpecification



How it was made

Generate client code

Specification

PxWeb 2.0PxWebApi 2.0

Generate server code



PxTools/PxApiSpecs



Generate code

• openapi-generator.tech

◦Server: aspnetcore

◦Client: typescript-fetch*

* right now we are still using https://www.npmjs.com/package/openapi-typescript-codegen 

https://openapi-generator.tech/
https://openapi-generator.tech/
https://openapi-generator.tech/
https://openapi-generator.tech/
https://www.npmjs.com/package/openapi-typescript-codegen
https://www.npmjs.com/package/openapi-typescript-codegen
https://www.npmjs.com/package/openapi-typescript-codegen
https://www.npmjs.com/package/openapi-typescript-codegen
https://www.npmjs.com/package/openapi-typescript-codegen








Database

PxWeb
[.NET Framework 4.8]

GUI with API as a later feature
User

[person]

PxWeb «Classic»

Database

PxWebApi
[.NET 8.0]

Api 2.0, Open API, API first

PxWeb
[React 19]

Frontend app
User

[person]

PxWeb 2.0

PxWeb «Classic» vs 2.0



PxWeb «Classic» vs 2.0

Classic 2.0

Database PX, CNMM PX, CNMM

API .NET Framework 4.8
C#

.NET 8.0
C#

GUI .NET Framework 4.8
ASP.NET Web Forms
C#

React
TypeScript

API spesification - OpenAPI

Plattforms Windows Linux, macOS, Windows





Libraries in .NET Standard 2.0

https://dotnet.microsoft.com/en-us/platform/dotnet-standard

• PCAxis.Core

• PCAxis.Sql

• PCAxis.Serializers

• PCAxis.Menu

• ...



Code Security
• Dependabot security updates

◦ Dependabot version updates

• Static code analysis

◦ CodeQL (GitHub)

◦ SonarQube Cloud

• Trivy container image scanning

• Snyk Advisor

• HTTP Security Response Headers

◦ https://developer.mozilla.org/en-US/observatory, 

https://securityheaders.com/ 

• Pipelines (GitHub Action workflows)
• IDE (Visual Studio Code) 

https://developer.mozilla.org/en-US/observatory
https://developer.mozilla.org/en-US/observatory
https://developer.mozilla.org/en-US/observatory
https://developer.mozilla.org/en-US/observatory
https://securityheaders.com/


Thank you!
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