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Executive Summary
The growth of the economy and demographics has until now required the 
continued expansion of infrastructure and settlement space. The sustainable 
transformation of urban landscapes can only succeed today, however, when 
spatial development transitions from a "hardware-oriented" planning of offers, 
to a "software-oriented" approach in land use management.

Starting point

For a long time, questions about the development of human settlement were answered to a large 
degree by the tender planning process. Part of a cooperation program, the Smart Use project aims to 
focus settlement development more strongly on the actual behaviour of land users, and therefore with
new data sources to better understand their actual demand.

The daily routines between home, working and leisure time are to be examined in the entire 
Metropolitan area of Zurich, with a focus on the quality and the intensity of use of public spaces, 
streets and open areas.

Implementation as cooperation project

Today, data from public transport companies, telecommunications companies and digital service 
create new possibilities to understand our behavior in space and time - quickly and independently of 
administrative boundaries. 

The Zurich Metropolitan Area Association promotes the quality of life and strengthens the Zurich 
Metropolitan Area as a nationally and internationally outstanding business location. It offers a 
platform for the exchange of information between cantons and municipalities, implements projects 
and advocates the concerns of the Zurich Metropolitan Area at federal level. In this framework, the 
project "Smart Use" mobilizes these resources to identify patterns of use, extrapolate functional 
interrelationships, and to focus on areas where behaviour, settlement structures and strategic plans 
intersect, suggesting detailed examination ("deep dives"). Last but not least, "Smart Use", should 
serve to bring awareness of new data sources to spatial development and to start a dialogue.
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From 2016 to 2019, the association is pursuing a priority programme in which, among other things, 
concrete solutions for the current challenge of "the consequences of population and economic 
growth" are to be worked out. In February 2017, the association called for the submission of 
cooperation projects in a two-stage procedure.

The ARGE ("Arbeitsgemeinschaft") working group submitted the SmartUse project in the first round 
in April 2017. Aiming to contribute to a more evidence-based approach to spatial development by 
investigating and mapping spatial use patterns "bottom-up" through the analysis of suitable relational
data sets, the project proposed to achieve this by: (1) recording spatial-temporal routines and 
presenting, analysing and interpreting them at different scale levels, and (2) involving the actors 
involved in spatial development with a view to existing spatial structures, planned projects and 
strategic guidelines. In July 2017, the ARGE association awarded the contract for the initial project, to 
run until January 2019.

Thanks to the findings of this project, the cities, cantons and municipalities in the Metropolitan area of 
Zurich will receive access to a new tool and new insights in spatial development - and, through the 
deep dives, specific waypoints to take into account in their own planning and implementations.

Aims of the Metropolitan Conference

The aims of the initial project founded by Zurich Metropolitan Area Association included:

• development of a robust data structure that allows for action-relevant analyses and 
interpretations; 

• establishment of a network of knowledge bearers who are active in the private sector, 
administration and science; 

• creating a network of data providers, in cooperation with members of the association, to put 
evidence-based spatial development on a sustainable basis. 

The Research & Development approach of the project has practical relevance thanks to a focus on the 
effective management of space. Smart Use promises to make a significant contribution to sustainable 
design of the economic and living space, and to formulate concrete recommendations for future 
handling of the consequences of population and economic growth in the settlement development 
area.

You can learn more about the Metropolitan Conference of Zürich on the Smart Use information page. 
Visit smartuse.ch to subscribe for updates and explore participation possibilities. 

Project management

• Joris van Wezemael, ETH Zürich 
• Markus Schaefer, Hosoya Schaefer Architekten 
• Oleg Lavrovsky, Datalets.ch 
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Technical Report
SmartUse is a prototype platform for sharing geographical and other data models about urban 
development in a usable and accessible way, with our primary users the 100+ communes in the 2M 
area around Zürich, architects and planning offices, and the various stakeholders involved in evidence-
based decision making, civic dialogue and questions of governance. It offers a new basis for developing
digital participation models through a freely accessible planning platform for Swiss metropolitan 
areas.  

Enabling the collection, analytics and visualisation of data useful for an effidence-based city planning, 
SmartUse aims at a proactive and collaborative exploitation of all openly available data for the benefit 
of the citizens. It helps to involve interested individuals and organisations into the process of solving 
urgent spatial development challenges by enabling them to share their data, their analytics, the 
resulting findings, their knowledge and their requests and concerns.

This document is a summary of the technical areas regarding data aggregation, analysis and 
publication that have been investigated during the Alpha phase, addressing the following areas:

1. Use cases
2. Design process 
3. Engineering standards 
4. Software architecture 
5. Application development 
6. Frontend development 
7. Onboarding process 
8. Map services 

9. Geodata interfaces 
10.Data pipelines 
11. Online infrastructure 
12.Expert review
13.Project partners 
14.Open data 
15.Open source 
16.Working scope
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Use cases
During the project, our team worked through a number of case studies with diverse early stage project 
partners. A selection of these efforts is visible on the Beta platform, and summarized here.

Metrobild

This image of the metropolitan region of Zurich was developed on behalf of the Metropolitan 
Conference. It describes the metropolitan area of Zurich as a diverse mosaic of locations, which as a 
whole is subject to global competition. Some locations cooperate based on a division of labour, but 
also compete with each other. This was the output of an earlier project, included as a zoomable image.

Urban Footprint

Georeferenced data in combination with data from acceleration sensors in a smartphone can be used 
to map a person's actual use of space and thus make planning relevant patterns of use of public spaces
understandable. This is a visualization of urban space use through crowdsourcing, in the particular 
case of the location data from a Google Android smartphone of one of the team members, visualized 
using Mapbox.
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Arbeitsplatzdiversität

Different workplaces generate different networks and at the same time they can either directly or 
indirectly play in a public space. By means of data from social security-registered workplaces, we 
visualized how certain places are put together and thus a starting point for more exact analyses or 
projections for a possible future can be thought of, and as an indicator of economic diversity.

Arbeitsplatz und Wohnungsmarkt Dynamik

The map shows the dynamics in the labour market and housing market. Based on data from the 
Federal Statistical Office, the change in jobs and housing (1 per person) over five years. The shift of 
living and working places makes spatial dynamics visible offers a first approach for evidence-based 
supra-regional planning and design possibilities.

Mobilität in Oerlikon 

The map shows the 15 minutes accessibility for public transport (white), bicycle (blue) and foot (red) as 
isochrones. The catchment areas shown take into account factors such as the road network, 
topography and public transport timetable. To normalise the results and improve comparability, the 
travel times were calculated on a hectare grid using the Google Distance Matrix API. Zones of overlap 
as well as zones with better public transport or bicycle accessibility become visible. Additionally, a 
summary graph is displayed.
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Zurich HB

As one of the busiest railway stations in Europe, Zurich Central Station is the focus of many 
developments. The maps show the number of people measured by Swisscom at 3 different times. We 
converted this data using QGIS, and displayed it in Mapbox.

Wohnungsdiversität

A range of apartment sizes enables different social groups to live together. Smaller apartments for 
singles, couples and young families, larger apartments for larger families, large flats and wealthier 
ones. In order to create a mix of neighbourhoods as a place to live, there should be a range of flats with
different numbers of rooms. A statistical measure was applied using R to create this visualization.

Millionenkarte

The commuter region of Zurich (definition according to Avenir Suisse) has just over two million 
inhabitants. The red and blue figures show one million inhabitants each in their respective areas. The 
red million is the "densest million" the blue million the "sprawled million". The two millions differ 
fundamentally in terms of development quality, mix of uses, workplace diversity, commuter behavior, 
and the public nature of public spaces. The systematic identification of these qualities and their 
correlations is an important concern of the SmartUse project.
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E-Bike Landscape 

The map shows the results of a study on the temporal accessibility of 5 locations in the metropolitan 
region of Zurich. Topologically, demographically and geographically representative locations were 
selected. The visualization shows some of the impressive 3D visualization capabilities of Mapbox.

Integration Testing 

In the early stages of the SmartUse project, we evaluated a series of mature and emerging platforms 
for Web publication of geodata. In this case study, we group together some of the outstanding 
examples, including: OpenLayers / GeoAdmin (Swisstopo), Mapbox and Tangram (formerly MapZen). 
The intent is to show our publication platform is open to diverse mapping tools.
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Design process
As a project, SmartUse began with a series of design thinking sprints where various user objectives 
were formulated. A Trello project board to write and assign user stories in the Kanban style (as shown 
below) has been used. Each card contains a user story, describes a potential audience, and Trello's 
assignment/due date/labels are used to keep track of status.

Sketches were draw up corresponding to proposals around the main features and interests, then 
presented and further refined in a series of workshops (treated as short-term focus groups) by the 
design team. Some of the resulting wireframes can be found in the mockups folder.

At alpha stage, the design process did not include the use of expressed methods of design thinking 
facilitation, A/B testing or focus groups, that would be standard to a user experience engineering 
practice. We also briefly evaluated, but did not decide on, the use of a user experience/user interface 
framework such as Material Design. Nonetheless, we agreed that this would be the desired approach 
in the upcoming extension of SmartUse.

On the next page, one of the wireframes for the alpha release is shown.
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Engineering standards
From a technical perspective, it was important to us that SmartUse adopts metaphors and 
components from leading practitioners in the open data field. We presented and discussed early on in 
the project the central open data portals of the Swiss federal government, opendata.swiss, and that of 
the City of Zürich, data.stadt-zuerich.ch - and evaluated the CKAN software that they both implement.

An early test involved installation of CKAN and evaluation of its geospatial capabilities, which can be 
complemented by the rich open-source ecosystem behind the PostGIS project. CKAN has been in 
development for over 10 years and runs thousands of portals around the world, being the current 
standard fo open government data. It represents the recommended basis for a mature/ production-
ready software deployment for a project like SmartUse.

Nevertheless, we chose to use a newer technology stack for the project, in order to evaluate leading-
edge approaches to the technical requirements - and potentially make valuable contributions back to 
the community. In this light, our project aims for integration with next-generation open data portals, 
such as the new datahub.io site, while retaining compatibility with current platforms like CKAN. It 
implements the emerging and upcoming standards of frictionless data.

The SmartUse portal is based on the emerging Frictionless Data Standards for metadata exchange, in 
the development of which our tech lead has been involved. For an introduction, visit the Field Guide or 
watch this introductory video (1:15)

The main advantages of using frictionless data are:

• data packages: a containerization format for any kind of data to enable simple data publication, 
transport, and consumption. 

• platform agnostic interoperability of these data packages with various existing tools 
• cutting costs by the provided interoperability and the easier, i.e. frictionless, integration of data 

packages into various platforms 

As SmartUse is exploiting frictionless data package formats, it is automatically compliant with a huge 
set of existing data manipulation and verification tools, i.e. data quality can be tested and assured 
without the need of implementing new tools.

Software architecture

The initial architecture of the project had to quickly evolve through several development phases. The 
only constant was the web-facing user interface. It was not a priority for the alpha release to have 
role-based security or highly scalable implementation: these will be the goals of future phases as the 
project becomes operational.

Our first internal release was a static page built with JavaScript libraries, which was later rebuilt using 
a nodejs server and the Express framework to serve GeoJSON files from a git repository. Although 
this approach can work remarkably well in some circumstances, we switched to a MongoDB database 
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with geospatial queries for a second alpha release, before  finally writing the beta project with the 
Flask microframework for Python as detailed in the next section. This included migration to 
PostgreSQL due to better support for indexing as well as integration with PostGIS.

The main areas of our architecture include interfaces between the geo-modelling process being done 
by our analyst team, and the application platform - through an interface that allows creation, editing 
and storage of metadata for comprehensive publication of pixel, vector and tileset-based geodata.

Our application services are based on the Representational State Transfer (REST) architectural style, 
wrapping application microservices inside of consistently documented interfaces.

We are cognizant of parallel projects, such as Limmatstadt 3D also supported by the Zurich 
Metropolitan Area Association - or even third party developers, open data users, and so on, that may 
wish to access our platform APIs.

The frontend can be, therefore, completely decoupled, and built in any choice of frameworks or 
technologies. For the SmartUse beta platform, we used a lightweight reactive framework that 
demonstrated this approach.

(above) summary of the Beta component architecture
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Application development
The current beta release of SmartUse is built with the Flask microframework for Python, a mature and 
widely implemented basis for Web applications - including large sites like Pinterest and LinkedIn.

Working with the highly performant and scalable Postgres open source database, we have 
implemented our geodata-relevant models using the GeoAlchemy 2 extensions for SQLAlchemy to 
work with PostGIS. This allows our Object-Relational Model (ORM) to contain geographic references 
such as coordinates and shapes, and to perform geographic searches such as bounding boxes on the 
data.

The Flask Admin library was used to create a responsive administration interface based on the 
SQLAlchemy ORM and Bootstrap templates. This allows rapidly adapting the model, and the usage of 
Alembic via Flask Migrate to safely upgrade the database schema between releases.

(above) Screenshot of the administrative interface
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(above) Screenshot of the Web service interface

To implement our REST-compliant architecture, we used Flask API, which generates multi-format 
routes and Web accessible views of our API similar to Django REST for developers to use. To allow 
publication of stories with rich text descriptions, we support Markdown formatting through the 
Python-Markdown library, which converts content to escaped HTML inside of the API response. We 
have tested a number of file storage providers, and have settled on Amazon S3 as the preferred cloud 
service going forward. Files are currently directly hosted on the application server filesystem, but as a 
next extensions, we plan to use Amazon S3 buckets for storage.

In the future, this project could potentially move completely to another framework, e.g. Django. 
Continuing to build upon our architectural foundation and working through requirements gathering 
and team-building phases to determine how the platform will be supported long term will be key to 
making the right decisions here. Compared to Flask, Django offers a deep integration with relational 
database management systems such as PostgreSQL. It provides better support for an agile 
development process, requiring frequent changes in the database model. 

Although Flask is a great option for a quick web application, in particular as a web frontend for a 
python script, it lacks proper support and clean integration of data migrations. Nevertheless, Flask 
offers database integation with low effort when using third party libraries such as SQLAlchemy. But if 
relational databases comes into full play together with an agile development process, the effort 
maintaining migrations etc. with Flash massively increases. Here, Django plays its role from the 
beginning. It offers a comprehensive support of "data model"-based applications backed with a 
relational database by its mighty ORM (object-relational-mapping). It provides a deep integration with
most relational database management systems such as e.g. PostgreSQL.
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Frontend development
SmartUse offers a first basic frontend for discovery of the projects and resources in SmartUse, which 
aims at at rapid development and exploration of interface development techniques. The user 
experience that we wanted to initially evoke in the platform is through the use of "storymapping", a 
design approach effectively practiced by KnightLab, Swisstopo, ESRI and in data journalism.

Our initial frontend is built on a basic grid framework with generic design elements. The frontend is 
based on HTML5 responsive web standards, implemented in the Riot.js reactive framework, with 
components from the Blaze UI toolkit.

(above) Screenshot of the project alpha
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Onboarding process
The steps in becoming a publisher on an open data platform such as SmartUse are supposed to be very
simple - a quick sign-up with automated confirmation and post-publication moderation - or involved - 
including SMS/post or even person-to-person confirmation, protracted consultation and support 
models. Our goal with this project was to aim for a balanced approach.

In the current phase of the project, the onboarding is limited to a small group of partners closely 
involved in the development, and involves careful coordination through e-mail, Trello and GitLab. 
Nevertheless, we tried to put in some of the steps of a more lightweight and scalable process in the 
future.

(above) Screenshot of onboarding form

Primary to this is an online form - as in the screenshot above. It is made with JotForm, chosen after 
trialing several providers - and allows users to specify the kind of project that they wish to publish.
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The form includes basic contact details as well as geographic reference points and a file upload 
functionality. Data collected from this form is currently transferred to our backend application by hand,
but should be automated in the future.

In the administration, a user account can be created and assigned to an organization, where details of 
the authorship of the publication can be defined. Projects are created for individual case studies, which
can have unique or shared Resources - which are containers for geodata, and representative of 
"chapters" in the storymap.

As noted above, either Markdown or HTML can be used in rich-text publications on the platform, and 
currently our team facilitates the process of transferring content out of Word or PDF documents. In 
the future, a rich text editor or some instruction in Markdown would be part of the onboarding 
process.

More crucially, adoption of our geodata interfaces will enable the bulk of the work of preparing 
publications to be transferred to our users. Although tools like Mapbox Studio can be quite intuitive for
some, the use of tutorials and wizard-interfaces will enable smoother and faster data integration in 
future releases. See Communes Map in our wiki for an example workflow for current publication on 
the platform.

We believe that desktop tools have not completely lost their appeal in the day of pervasive mobile 
apps, and have looked into the possibility of developing a QGIS plugin, or even a mobile app for 
uploading data. Much of the process is simply format conversion and aesthetic refinement, so an effort
in frontend development should pay off in user confidence. As would, of course, secure integration 
with more 3rd party geodata management platforms.
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(above) Summary of the steps involved in the on-boarding process

Map services
The creation of interactive visualizations is a repeatable process, involving data collection, data 
processing and exploration via desktop- or web-based tools, and publication of the final visualizations 
in online and offline formats. See the next section for details of the "geodata interface" - what we call 
the glue between these steps.

To address the publication challenge, we tested and compared ten mapping platforms. Some of the 
platforms require considerable investment into infrastructure, or have high hosting costs. We started 
by narrowing down the list to four for our integration testing:

Mapbox GL is a suite of open-source libraries for embedding highly customizable and responsive 
client-side maps. Based on this, GeoJSON data resources are rendered natively in our beta 
application / platform, with optional customization of presentation features such as marker shapes 
and line colors.

Mapbox Studio allows anyone to create beautiful and flexibly designed custom maps without requiring
much experience with GIS, and embed them into any website. While this is a commercial, paid service, 
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there is also a free/open source desktop tool called Mapbox Studio Classic available. We support this 
as an enhanced alternative to plain GeoJSON rendering with Mapbox GL.

OpenLayers can display map tiles, vector data and markers loaded from any source, and is made for 
enabling the use of geographic information of all kinds. It is completely free and Open Source. We 
have primarily tested integration of OpenLayers through the GeoAdmin service of the Swiss federal 
government. It is possible to create maps with custom data loaded via WMTS or KMZ, and embed 
them into our platform.

Kepler.gl is a "data-agnostic, high-performance web-based application for visual exploration of large-
scale geolocation data sets..[that] can render millions of points representing thousands of trips and 
perform spatial aggregations on the fly". This is a new open source tool from the ride-sharing 
company Uber that has been enthusiastically received by the geodata community. We have run a few 
tests to determine the feasibility of implementing this platform, and while the initial results are 
impressive, more work needs to be done to enable full support.

All of the other mapping platforms that we considered are potential candidates for integration on 
SmartUse, as long as a short list of criteria - such as secure embedding, mobile user interface, open 
formats, reliability, ease of use - can be met.

Geodata interfaces
Geodata analytics in the current beta release were done using the open source QGIS software in 
conjunction with PostGIS server. R scripts and Julia notebooks were also used for some data science 
tasks.

Several geodata workflows around these tools have been explored during the project. Our primary 
interface between these environments has been the GeoJSON format. In the project wiki you can find 
documentation of our main process in the Communes Map - transforming geopoints collected from 
SmartUse Projects into a heatmap for the project front page.
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(above) Screenshot from the Communes Map workflow.

Other approaches included Use Clusters - a workflow to extract clusters of uses out of from-to 
relationships; and Distance Matrix - a process to generate a distance matrix to calculate real distances 
and travel times in for a grid.

The Distance Matrix implemented in R using the Google Distance Matrix API, and in Julia using ZVV 
timetables, can be found along with deployment notes in the notebooks folder.
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(above) Screenshot from the Julia distance matrix

Future work in this area would involve further evaluation and implementation of support for more 
geodata sharing platforms, such as GeoServer, Boundless Server and MapD.

Data pipelines
We have been working on a data science environment to support analytical work, with the goal of 
building scalable geodata ingest & processing pipelines into the project from an early stage. Our aim is
to develop an accessible, usable, highly performant platform which works with new Web map data 
providers like Mapbox or Uber Movement, as well as established sources such as WMTS services.

During the project we have been actively interested in the entire Frictionless Data initiative, and in 
particular the use of Data Package Pipelines to automate the analytical process described above. We 
are one of the first experimental users of the geospatial data package early-release specification, 
which we use to annotate our metadata with specifications relevant to publication on the site.

Our beta API understands the Data Package format to import internally or externally hosted data 
resources, and exports data in a compatible schema - with the intent that API consumers such as the 
demo frontend are oriented towards use of interoperable Data Package standards as well.
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Consider this sample response in the Data Package format from our API:
{
    "resources": [
        {
            "mediatype": "application/vnd.geo+json",
            "title": "Statistical Trends",
            "name": "smartuse-resource-10",
            "id": 10,
            "path": "SmartUse/demo_3/datapackage.json",
            "description": "<p>GeoJSON loading via Data Package</p>"
        }
    ],
    "data": {
        "date-created": "2018-04-06",
        "date-updated": "2018-04-06",
        "title": "Gemeinden auf SmartUse",
        "summary": "Projekte auf SmartUse geolokalisiert",
        "detail_url": "http://alpha.smartuse.ch/api/project/5",
        "featured": false,
        "name": "smartuse-5",
        "id": 5,
        "hidden": true,
        "text": "Gemeinden auf SmartUse"
    },
    "details": "Lorem Ipsum",
    "author": {
        "fullname": "Thorben Westerhuys",
        "username": "thorben",
        "id": 3,
        "organisation": {
            "logo": "https://metropolitanraum-zuerich.ch/files/Metro/images/MKZ_Logo.svg",
            "name": "SmartUse ARGE",
            "id": 1,
            "url": "http://smartuse.ch"
        },
        "gravatar": "https://www.gravatar.com/avatar/8334dd5429cd3963a28cfc502ec1df40?s=80"
    }
}

Compatibility with these standards allows the usage of the full Frictionless Data toolbox to work 
incrementally on changes to the data model, while conserving reproducibility and transparency at 
every step.

Our recommendation is to continue embracing the standards we have evaluated in the beta, to partner
with Datopian - the team behind much of the groundbreaking work in this area - for technical 
consultation, and ensure that SmartUse is a contributing member of the nascent Frictionless Data 
ecosystem.

In order to guarantee compliance with Frictionless data standards, the SmartUse ARGE has invited 
Rufus Pollock, the founder of Datopian and former developer of CKAN, for a consultancy and 
compliance check. Our intention is that the Data Package support implemented in SmartUse remains 
fully compliant with the standards of Frictionless Data, and that the project becomes an active 
contributor to the set of standards in the area of geo-located data sets.
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 (above) Conceptual schematic of our data integration strategy
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Production infrastructure
Besides running several development instances, SmartUse runs it production beta on standard, up-to-
date, secure and high-performance virtual machines running Linux in the cloud. In addition, SmartUse 
has developed a (currently offline) data science environment to support analytical work.

During the course of the project we considered hosting from Amazon, Heroku and several Swiss-
based cloud providers. The project beta platform is hosted with Linode, a global leader in virtualization
hosting, and provider of virtual machine services across global regions: USA, Singapore, Tokyo and 
two datacenters in the EU. Our beta server is running in the EU-Central cloud located in Frankfurt, 
Germany.

To achieve our longer-term aim is to develop an accessible, usable, highly performant platform which 
works with leading Web map data providers, several considerations need to be made in provisioning 
enhancements to the currently deployed infrastructure, such as:

1. Server stability: the maintenance of systems, their administration, updating and load, requires 
dedicated resources and a scalable platform. 

2. Service monitoring: automated notifications and other mechanisms to be put in place to assure
24/7 reliability of the site. 

3. Load balancing and caching: distributing the processing and caching site contents to increase 
speed and durability. 

4. Security practices: proactive monitoring and integrity checking to reduce the risk of misuse of 
the resources is a must today. 
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Expert review
SmartUse began reaching out to potential technical partners during the project, hiring the Bern-based 
software development company and innovation agency 89grad to bring their expert advice on next 
steps in this area in particular, and on the project in general.

89grad made a code review of the current beta platform and provided the following recommendations
for fostering the impact and sustainability of the SmartUse platform.

Code and architecture review

• The beta SmartUse platform consists of the following main parts:

• Backend: It is a monolithic Flask application using SQLAlchemy and Flask Admin. It is 
running with up-to-date PostgreSQL and Python 3. The backend is concise and coded in
an easy to understand way. 

• Frontend: It is composed of few libraries such as RiotJS/RiotGear and jQuery/StickyJS. 
The app code can be easily installed with the YARN package manager. 

• The beta SmartUse platform represents a good minimum viable product (MVP) and can be used
for first pilot users. But it requires some substantial changes and adaptions to make it scalable 
and more sustainable. 

• The usage of Frictionless Data package standard not only makes a lot of sense for 
increase and future-proof interoperability, but it brings SmartUse to a pioneer role 
within the open data community. SmartUse helps shaping the future of open data 
resulting in the next level of open data. 

Recommendations

A few features are essential to make SmartUse more stable, easier to maintain and to operate and in 
the end more usable and, therefore, more attractive to its audience: individuals and organisations in 
the area of city plannings, as well as the citizens themselves.

• Extensions and adaptations of visualisations and frontend:

• Listing of projects needs to be improved. The main areas that require improvements are
pagination and filtering. 

• Inclusion of a proper search engine exploiting the results provided by the backend. 

• Extensions and improvements of the backend:

• Role concept: Adding a role concept is a must in order to implement self-service 
functionalities for the portal, resulting in reduced costs. An organisation should be able 
to manage its own users, its own data by itself. But, it should not have any access to 
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other organisations. Currently, the entire user and data management is controlled by a 
global administration group and, therefore, always requires interactions of the portal 
owners. 

• Registration and onboarding process (users): An organisation or an individual should be 
able to register itself using a proper registration and onboarding process. 

• Modelling of publishing process: The management of data projects (e.g. uploading new 
data sets, analytics, etc.) should be modelled and represented with various states, e.g. 
"data uploaded", "data cleaned", "data verified", "data normalised", "custom analytics 
run", "data ready for publication waiting approval", "publication approved", "data 
published". This process needs to be moderated by users with the correct role 
belonging to the publishing organisation as well as by the maintainer of the SmartUse 
platform. 

• Modelling the data pipeline: A data pipeline should be modelled in a way that all steps 
involved in the data amelioration can be automatically and reproducibly applied to the 
data set fetched from the data source. This includes executing external data processing 
services as well as storing and executing all scripts (R/Julia) used in order to get the final
result. 

Other ideas and visions

• Frontend:

• Storytelling: SmartUse could include features for telling a comprehensive story based 
on the data produced. This might include a timeline or a sequence of data sets and its 
findings and conclusions. 

• Definition of data packages and their components: The frontend could include a way for
defining data packages and their components. 

• Upload functionality for R/Julia data processing scripts 

• Create, edit and delete functionality for data pipelines: A user should be able to create, 
modify and delete data pipelines for his/her data projects. 

• Backend:

• Templates for data pipelines: In order to support organisations and users in the process 
of data publication, SmartUse should offer templates for standard data pipelines. 
Templates can be globally available or specific for an organisation. 

• Versioning of data projects: SmartUse should support multiple versions of a data 
project. An organisation should be able to approve a sub set of the available versions of 
a data project for publication. 
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• Detection of data source updates: SmartUse should be able to detect updates of a data 
source. It should automatically fetch the new data and apply all the processing steps of 
the assigned data pipelines and automatically create a new version. As soon as the 
processing has been completed, it should inform the owner of the data project about 
the availability of new results. The new version of the data project including the 
automatically generated results can then be approved for publication by the data project
owner or one of its users with the necessary assigned role. This feature requires role 
concept, publishing process, data pipelines, and versioning. 

89grad implemented and operates a set of web applications with extensive role concept, such as 
SmartUse will require in the next phase, as well as with various automation and integration 
requirements for various customers. Examples are:

• Order Gateway and Merchant Portal for e-commerce market place siroop:

• Handling of updates (master, stock, and price data) for more than 1 Mio products of 
more than 500 merchants (> 2 Mio updates per day) 

• Handling of all logistic processes, e.g. all orders and returns including integrations wiht 
various shop systems as well as tracking 

• Portal with a large set of roles for handling orders and logistic processes. Roles include 
for example merchant users, merchant admins, multi-merchant agency users, multi-
merchant agency admins, integration managers, keyaccount managers, and various 
roles in logistics and customer support 

• Integration of ERP  and  REST API 

• Stromer Portal

• Backend for Stromer connected e-bikes

• collecting mobility data from e-bikes 

• serving mobility data to e-bike owners or fleet management operators 

• firmware updates for on-bike controllers 

• settings update 

• REST API 

• Merchant Portal

• firmware and settings update 

• accounting 

• Shared economy projects with various customers

• REST API 

• Management of assets 

• Payment support 
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Project partners
One of the initial aims of the project was to make the platform interesting for potential cooperation 
with larger organizations, e.g. Swisscom and the Swiss Post, institutions of higher learning, and 
government.

From our initial workshops, such as at SmartSuisse 2018 (Spatial Planning workshop) and Geosummit 
2018 (Synthetic Populations track), we collected contacts to interested research and industry 
participants, several of whom had follow-up meetings with us and discussed potential technical 
cooperation scenarios. SmartUse provides a separate document with the contacts to Zurich 
Metropolitan Area Association.

In order to produce the basis for effective storytelling, we have put together several case studies using 
open data from project members and partners. It was made clear through the project that many 
projects with overlaps to SmartUse are being developed around the world, with several prominent 
examples even in Switzerland.

A wholesome strategy in regards to communication and promotion, the legal and technical conditions 
of partnership, as well as co-development models, have been the subject of much discussion. At the 
current stage, in the technical area we are aiming for an overall high level of engineering and 
architectural best practices, industrial standards (Frictionless Data), support for open data licenses, 
and embracing open source development as detailed below.

Open data

We aim to be advanced users of datahub.io, data.stadt-zuerich.ch, opendata.swiss and other open 
data portals, especially any based on CKAN or those carrying datasets of urban development interest. 
We are also aiming to make the platform interesting for potential cooperation with industry partners 
as described above.

It should be possible to quickly import datasets from portals supporting the Data Package 
specification today. Additionally, projects which reference open datasets through Web accessible 
mapping tools can display them using our embedding tool. Although the Data Packager extension 
enables us to work with CKAN already, we would also like to build in support for the CKAN API, in 
particular to integrate with geospatial extensions.

Even more crucially, SmartUse needs to be a provider of Open Data for the project to have relevance 
and impact in the community. Beginning with the standards-based API, we aim to adhere to various 
criteria of openness - from encouraging our users to adopt, and clearly publish, open data licenses and 
guidelines - to ensuring that the raw, machine readable data is accessible through the portal and 
republishable on other portals - to developing support for Linked Data in the future with a view of 
integrating with projects like LINDAS and Google Dataset Search.
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Early involvement of our project team in community events such as the SRG SSR Hackdays and the 
Opendata.ch conference, as well as interviews with proponents of open data in Switzerland, have 
helped us to start to articulate our strategy in ways that may one day benefit the accessibility, 
transpareny and governance of urban development.

Open source

Establishing an open source project around the initiative has been an important prerogative of the 
founding team. We strongly believe that open source development funded through a business model 
such as freemium is the right way to go for this project, and share our intent and experience with 
stakeholders in the project.

In our GitLab project, we are using leading edge infrastructure for collaboration with a widening team 
as well as project users, and applying best practices in terms of licenses, documentation, and outreach.

The SmartUse beta is built on 100% open source components, and is itself composed and 
documented in such a way as to promote open source development around it. Nevertheless, additional
steps need to be taken before open source can be truly embraced in this project, such as:

• ensuring all stakeholders are on board with the tools and consequences of open source 
development; 

• choosing and enforcing a global licensing model for the project; 
• validating the licensing conditions of current and future downstream dependencies; 
• setting in place guidelines and standards for moderating and optimizing open source 

contributions; 
• widening the scope of co-development to include more than just code, and embrace open 

source practices for design, research, and other tasks; 
• validate and accelerate the project through open source criteria; 
• promote it in the Swiss and international open source community; etc. 
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Working Scope
Reflects current completed and in-progress activities of ARGE. Follow the Trello links or open the 
GitLab issue for details.

1.0. Coordination

Contract defined and signed
https://trello.com/c/cUyE0KnK/8-sign-contract 

Project kickoff team workshops
https://trello.com/c/qoIJsrB7/16-kickoff-workshop 

Project planning board (Trello)
https://trello.com/c/Gn63PTvb/1-how-to-use-trello 

Shared contacts and initial reading list
https://trello.com/c/49V76FDT/2-reading-list 

Kickoff project customer presentations
https://trello.com/c/J5v9zgtR/9-initial-presentation 

Private code and documentation repository (GitLab)
https://trello.com/c/Q8xgoXVV/33-development-tasks-
gitlab 

Shared bibliography and file storage (Sharefile)
https://trello.com/c/3kVwcMkV/4-shared-resources 

Research and prioritization of pilot tech specs
https://trello.com/c/qqWd3hm8/10-discuss-tech-platform 

Collect use cases for initial development
https://trello.com/c/yxkaCyo5/17-define-initial-case-studies 

1.1. Technical groundwork

Define an initial code structure
https://trello.com/c/yoDVijIN/18-initial-project-structure 

Evaluate and decide web mapping platforms
https://trello.com/c/8V7unbxv/38-mapping-platform 

Initial user experience wireframes
https://trello.com/c/dGkTWM5r/42-design-wireframes-for-
initial-prototype 

Team building and public communications exercises
https://trello.com/c/yoYufAZJ/46-srg-hackathon 

Define initial demo datasets
https://trello.com/c/c2J96P2a/19-initial-demo-datasets 

Design and launch of a splash webpage
https://trello.com/c/EmkJLEax/44-create-a-splash-page 

Logo design and social media accounts 
https://trello.com/c/6rNy41cA/45-logo-social-media-
accounts 

Initial customer presentations
https://trello.com/c/d29RZ9yH/34-presentation-kanton 

1.2. Pre-alpha development

Set up and connect base maps
https://gitlab.com/SmartUse/smartuse-platform/issues/1 

Provision a web hosting server
https://gitlab.com/SmartUse/smartuse-platform/issues/2 

Initial frontend with a modern web stack
https://gitlab.com/SmartUse/smartuse-platform/issues/3 

Deploy a database with web access
https://gitlab.com/SmartUse/smartuse-platform/issues/4 

Design a service backend for metadata
https://gitlab.com/SmartUse/smartuse-platform/issues/5 

Mock interface component wireframes
https://gitlab.com/SmartUse/smartuse-platform/issues/6 

Compile requirements for GIS infrastructure
https://gitlab.com/SmartUse/smartuse-platform/issues/12 

Begin compiling user documentation
https://gitlab.com/SmartUse/smartuse-platform/issues/13 

Research and evaluate web mapping platforms
https://gitlab.com/SmartUse/smartuse-platform/issues/18 

Deploy project homepage on web server
https://gitlab.com/SmartUse/smartuse-platform/issues/19 

Deployment of servers & services
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https://gitlab.com/SmartUse/smartuse-platform/issues/20 

Demo app with beta feature list
https://gitlab.com/SmartUse/smartuse-platform/issues/21 

Initial schema for geospatial data packages
https://gitlab.com/SmartUse/smartuse-platform/issues/22 

2.0. Data acquisition

Evaluate and specify data sharing platform
https://trello.com/c/Z3x3xPks/50-demo-data-platform 

Specify and implement metadata editing
https://trello.com/c/BPdbTXOH/6-publication-platform 

Evaluate and recommend open data sources
https://trello.com/c/gdVvNx2e/65-open-data-inventory 

Prepare presentation material for outreach
https://trello.com/c/BqFaqvoE/21-presentation-for-
geosummit-2018 

Direct outreach to perspective customers
https://trello.com/c/vpSbBICL/15-expectations-and-
audience 

Participation in relevant public events
https://trello.com/c/BqFaqvoE/21-presentation-for-
geosummit-2018 

Communications via newsletter
https://trello.com/c/kskxTtuG/55-newsletter-1 

2.1. Alpha development

Compile team feedback from pre-alpha testing
https://gitlab.com/SmartUse/smartuse-platform/issues/27 

User customizable map styles
https://gitlab.com/SmartUse/smartuse-platform/issues/24 

Deploy initial data processing pipeline
https://gitlab.com/SmartUse/smartuse-platform/issues/17 

Working model & data catalogue
https://gitlab.com/SmartUse/smartuse-platform/issues/16 

Generic web map visualization styles
https://gitlab.com/SmartUse/smartuse-platform/issues/25 

Navigation and permanent links

https://gitlab.com/SmartUse/smartuse-platform/issues/11 

Full text and advanced search
https://gitlab.com/SmartUse/smartuse-platform/issues/10 

Update beta project requirements
https://gitlab.com/SmartUse/smartuse-platform/issues/28 

2.3. Seed analytical work

Evaluation and specification of supported platforms
https://trello.com/c/qqWd3hm8/10-agree-analytics-platform

Write documentation for exporting model data
https://gitlab.com/SmartUse/smartuse-platform/issues/17 

Initial infrastructure for shared analytics
https://trello.com/c/ZvqVpyVB/82-dataset-storage 

Analysis of public transport reachability
https://trello.com/c/192OJkQ6/24-regional-travel-time-map 

Initial public presentations
https://trello.com/c/BqFaqvoE/21-presentation-for-
geosummit-2018 
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3.0. Beta development

Backend API
https://gitlab.com/SmartUse/smartuse-platform/issues/29 

Geodata fileshare
https://gitlab.com/SmartUse/smartuse-platform/issues/30 

Clean up the repository
https://gitlab.com/SmartUse/smartuse-platform/issues/31 

Make use of center and boundary resources
https://gitlab.com/SmartUse/smartuse-platform/issues/32 

User authentication
https://gitlab.com/SmartUse/smartuse-platform/issues/33 

Project button missing on return to home
https://gitlab.com/SmartUse/smartuse-platform/issues/34 
 
Autodeploy to smartuse.ch
https://gitlab.com/SmartUse/smartuse-platform/issues/35 

Upload process for municipalities
https://gitlab.com/SmartUse/smartuse-platform/issues/36 

Propose revised frontend template
https://gitlab.com/SmartUse/smartuse-platform/issues/37 

Publish date not visible on project page
https://gitlab.com/SmartUse/smartuse-platform/issues/38 

Import CSV from JotForms
https://gitlab.com/SmartUse/smartuse-platform/issues/39 

Stability issues on iPad
https://gitlab.com/SmartUse/smartuse-platform/issues/40 

Organization page
https://gitlab.com/SmartUse/smartuse-platform/issues/41 

Semiautomatic legend generation and display
https://gitlab.com/SmartUse/smartuse-platform/issues/42 

Autogenerate layer previews
https://gitlab.com/SmartUse/smartuse-platform/issues/43 

Revised project frontend
https://gitlab.com/SmartUse/smartuse-platform/issues/44 

Data coverage map
https://gitlab.com/SmartUse/smartuse-platform/issues/45 

Sidebar story 
https://gitlab.com/SmartUse/smartuse-platform/issues/46 

Coherent Iconography
https://gitlab.com/SmartUse/smartuse-platform/issues/47 

Support Markdown Tables in Frontend Rendering
https://gitlab.com/SmartUse/smartuse-platform/issues/48 

Project Attribute "is hidden" not working
https://gitlab.com/SmartUse/smartuse-platform/issues/49 

Include dataset in kepler.gl demo
https://gitlab.com/SmartUse/smartuse-platform/issues/50 

Multiple Resources for one project
https://gitlab.com/SmartUse/smartuse-platform/issues/51 

Markdown Support in Resource Descriptions
https://gitlab.com/SmartUse/smartuse-platform/issues/52 

Footer revision with newsletter code
https://gitlab.com/SmartUse/smartuse-platform/issues/53 

Architecture & Code Review
https://gitlab.com/SmartUse/smartuse-platform/issues/54 

Support final sprint report
https://gitlab.com/SmartUse/smartuse-platform/issues/55 

---
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