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@datawrapper

We 
sit in 
Berlin:

We sit in Berlin 
(at least most of us)
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We are...

Journalists
Cartographers
Designers
Developers

...people who want to 
help you communicate 
your data better.
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datawrapper.de

http://www.datawrapper.de
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Upload data
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Edit chart

Upload data
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Publish!

Edit chart

Upload data
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Datawrapper 
customers
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Datawrapper charts on

zeit.de
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Datawrapper charts on

spiegel.de
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Marten Sigwart

marten@datawrapper.de
@martensigwart

● Based in Berlin
● Computer Science @ TU Berlin & TU Wien
● At Datawrapper since 2021

Head of App Development at Datawrapper
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A brief look back
Datawrapper’s tech stack 2012 – now



Datawrapper’s tech stack 2012 – now
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Datawrapper’s tech stack 2012 – now

Inception as 
open-source 
project
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Datawrapper’s tech stack 2012 – now

Project is starting to take off with 
no full time employees
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Datawrapper’s tech stack 2012 – now

Let’s move to Berlin
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Datawrapper’s tech stack 2012 – now
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Tech still in 2012

 jQuery was approaching its last major version 
 Many PHP dependencies outdated/unmaintained 



Datawrapper’s tech stack 2012 – now
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By now the project had grown significantly already 

Complete rewrite risky for a young company 



Datawrapper’s tech stack 2012 – now

Svelte 1.0
was released
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Datawrapper’s tech stack 2012 – now

Svelte 1.0
was released
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Svelte was becoming popular in the data vis community
→ Datawrapper is a data vis company

Svelte compiles into VanillaJS 
→ no runtime like React required



Datawrapper’s tech stack 2012 – now

A path forward: 

Refactoring our app from the inside out 
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Datawrapper’s tech stack 2012 – now

 1. Step-by-step replacing parts of our 
frontend with standalone Svelte apps
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Datawrapper’s tech stack 2012 – now

 2. After the frontend is migrated, 
replace the PHP controllers 
with NodeJS (using Hapi)
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Datawrapper’s tech stack 2012 – now

12



Datawrapper’s tech stack 2012 – now

Why?!
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Before SvelteKit
Our custom Hapi setup



Our custom Hapi setup
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@datawrapper

Our custom Hapi setup// routes/dashboard.js
server.route({
    method: 'GET',
    path: '/',
    options: {
        auth: 'user',
        validate: {
            query: Joi.object().keys({ ... })
        },
        async handler(request, h) {
            ...
            const recentlyEdited = ...;
            const recentlyPublished = ...
            return h.view('dashboard/Index.svelte', {
                props: {
                    ...
                    recentlyEdited,
                    recentlyPublished
                }
            });
        }
    }
});
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Our custom Hapi setup// routes/dashboard.js
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Our custom Hapi setup// routes/dashboard.js
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4 View rendering 
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Under the hood: 

 1. Rollup compiles two bundles: Server-side & client side
 2. Hapi controller returns server-side rendered page
 3. In the browser, load the client-side bundle to hydrate the page 
(making it interactive)



Our custom Hapi setup

// dashboard/Index.svelte
<script type="text/javascript">
    import MainLayout from '_layout/MainLayout.svelte';
    import RecentVisualizations from './RecentVisualizations.svelte';
    
    export let recentlyEdited;
    export let recentlyPublished;
    ...
</script>

<MainLayout>
    <RecentVisualizations {recentlyEdited} {recentlyPublished} />
</MainLayout>

16



Our custom Hapi setup

● Multi-page application

● Custom client-side routing on each page

● Each page gets bundled twice

17



Our custom Hapi setup

● Multi-page application

● Custom client-side routing on each page

● Each page gets bundled twice

The problem: 

As pages got the bigger, compile times 
got longer and longer.
For complex pages like our chart editor
up to 30-60 seconds for each change

17



Improve our custom setup or…?



The promise of SvelteKit

1. SvelteKit is a full stack web framework for Svelte  

2. Server-side rendering, client-side hydration, routing & bundling built 

→ Less customization

3. Vite’s Hot Module Reloading

→ enhanced DX

4. Popular among Svelte developers 

→ good for onboarding and hiring
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Migrating to SvelteKit
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Migrating to SvelteKit

/src
|-- /routes
|   |-- /(app)
|   |   |-- /(dashboard)          
|   |   |   |-- +page.server.ts     
|   |   |   |-- +page.svelte
|   |   |-- /...
|   |   |
|   |   |-- +layout.server.ts
|   |   |-- +layout.svelte
|   |   |
|---|-- +layout.svelte        
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Programmatic vs file-based routing
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Migrating to SvelteKit

/src
|-- /routes
|   |-- /(app)
|   |   |-- /(dashboard)          
|   |   |   |-- +page.server.ts     
|   |   |   |-- +page.svelte
|   |   |-- /...
|   |   |
|   |   |-- +layout.server.ts
|   |   |-- +layout.svelte
|   |   |
|---|-- +layout.svelte        

The controller/route handler

The page component
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Migrating to SvelteKit

/src
|-- /routes
|   |-- /(app)
|   |   |-- /(dashboard)          
|   |   |   |-- +page.server.ts     
|   |   |   |-- +page.svelte
|   |   |-- /...
|   |   |
|   |   |-- +layout.server.ts
|   |   |-- +layout.svelte
|   |   |
|---|-- +layout.svelte        

Layout controller

Various layout components
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Migrating to SvelteKit

// +page.server.ts
export const load = authUser(async ({ url, ... }) => {
    depends(`charts`)
    const searchParamsSchema = Joi.object().keys(...);
    const query = Object.fromEntries(url.searchParams.entries());
    const validation = searchParamsSchema.validate(query);
    if (validation.error) {
        throw error(400, `Invalid query`);
    }
    const { chart, ... } = validation.value;
    
    const recentlyEdited = ...
    const recentlyPublished = ...

    return {
        recentlyEdited,
        recentlyPublished,
    };
}) satisfies PageServerLoad;
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4 “View rendering” 
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Migrating to SvelteKit
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SvelteKit re-runs load function when it detects changes of its 
“dependencies”
 1. URL, search parameters, etc.
 2. User-declared dependencies



Migrating to SvelteKit

// +page.svelte
<script lang="ts">
    import RecentVisualizations from './RecentVisualizations.svelte';

    export let data;
    $: recentlyEdited = data.recentlyEdited;
    $: recentlyPublished = data.recentlyPublished;

    function update() {
       ...
       invalidate('charts')
    }
</script>

<RecentVisualizations {recentlyEdited} {recentlyPublished} />
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Migrating to SvelteKit

// +page.svelte
<script lang="ts">
    import RecentVisualizations from './RecentVisualizations.svelte';

    export let data;
    $: recentlyEdited = data.recentlyEdited;
    $: recentlyPublished = data.recentlyPublished;

    function update() {
       ...
       invalidate('charts')
    }
</script>

<RecentVisualizations {recentlyEdited} {recentlyPublished} />

Tell load function to re-run
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Migrating to SvelteKit

// +page.svelte
<script lang="ts">
    import RecentVisualizations from './RecentVisualizations.svelte';

    export let data;
    $: recentlyEdited = data.recentlyEdited;
    $: recentlyPublished = data.recentlyPublished;

    function update() {
       ...
       invalidate('charts')
    }
</script>

<RecentVisualizations {recentlyEdited} {recentlyPublished} />

Main differences:

 1. Reactive data 
→ page updates automatically when the load function re-runs

 2. Layout lives elsewhere

 3. File-based routing

 4. Typescript
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Lessons Learned



● No built-in authentication/authorization 

→ you need a custom solution

● Easy to forget

● Easy to get wrong

 1. Route protection is tricky
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 1. Route protection is tricky

● No built-in authentication/authorization

→ you need a custom solution

● Easy to forget

● Easy to get wrong

Our solution: 

 1. Wrapping auth guards 
 2. Custom ESLint rule
 3. Middleware

But: 
 1. No correct types from auth guards
 2. Protection not enforced by framework 
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● Not built-in → you need a custom solution

● Easy to forget

● Easy to get wrong

 2. Query parameter validation
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● Not built-in → you need a custom solution

● Easy to forget

● Easy to get wrong

 2. Query parameter validation

Our solution: 

 1. No general solution (so far) 
 2. Pull Request reviews  

But: 
 Less of a problem than 
authentication/authorization
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● Hapi makes integration testing easy

● No equivalent in SvelteKit

● Automated testing crucial for migration

 3. Testing
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● Hapi makes integration testing easy

● No equivalent in SvelteKit

● Automated testing crucial for migration

 3. Testing

Our solution: 

 1. E2E tests
 2. Load functions tests (involves a lot of mocking)
 3. Endpoint tests with separate Vite dev server 
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● Break up data loading & shared UI

→  only load what’s necessary, when necessary

● But a lot of “magic” → easy to mess up

● Complex layouts are difficult

 4. Load functions and layouts are powerful, but tricky
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● Break up data loading & shared UI

→  only load what’s necessary, when necessary

● But a lot of “magic” → easy to mess up

● Complex layouts are difficult

 4. Load functions and layouts are powerful, but tricky

Our solution: 

 1. Keep eye on performance & the network tab
 2. Know what you’re doing 
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● Data fetching in the background → client-side navigation

● No more loading indicator from the browser

→ “nothing is happening”

 5. Multi page → Single page pitfalls
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● Data fetching in the background → client-side navigation

● No more loading indicator from the browser

→ “nothing is happening”

 5. Multi page → Single page pitfalls

Our solution: 

 1. Global loading indicator for client-side navigation 
 2. Loading indicators everywhere data is loaded
 2. Be mindful of the data that’s loaded 
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● No rich ecosystem yet → many things require custom solutions

○ Route protection, validation

○ OAuth

 6. It’s still early days
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● No rich ecosystem yet → many things require custom solutions

○ Route protection, validation

○ OAuth

 6. It’s still early days

Our solution: 

 1. Build it 
 2. Outsource it to our API (which still runs on Hapi)

Maybe in the future:
Consider libraries like Auth.js
Support at the framework level
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SvelteKit delivered 🥳 



   ✅ Server-side rendering, client-side hydration, routing,
bundling out-of-box 

   ✅Massively improved DX thanks to Hot Module Reloading 

   ✅ Easier onboarding of new developers

   ✅More efficient data loading, better performance 
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Thank You

Migrating our app to SvelteKit

Marten Sigwart
marten@datawrapper.de
@martensigwart

datawrapper.de
support@datawrapper.de
@datawrapper


