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A South Africa where citizens and government 
are empowered to thrive, collaboratively

Vision

“







● Building data-driven tools/sites
● Humans curate your data
● Contracting with government

This talk might help…



Primary Audience - User Personas

Public Finance 
Knowledge

Representative 
Role

Journalists and 
media working with 
budget data and 
analysis

Private sector data 
analysts that provide 
analytical support

Organisations 
representing 
collective interests 
and advocacy

Civil Society budget 
analysts, researchers 
and trainers

Private sector data 
owners and analysts

Public sector data 
owners and analysts

Key Needs Analysis, Analysis 
support, high and 
mid level data

Structured data, 
analysis reference & 
support material

High level data, 
analysis 

Public finance training 
materials, structured 
data

Structured data, 
analysis

Structured data, 
analysis

Vulekamali
Key Value 
Propositions

Data, analysis, discovery, educational materials

Potential to use
budget data and do analysis

Alreading using
budget data and doing analysis

lower higher





Budget summary

Budget time 
series

Budget vs actual 
comparison

Relevant data 
and guides

Intro/explanation,
Links:
  PDF
  Excel (humans)
  Data slice (robots)

/2022-23/national/departments/basic-education/



/ Homepage

/<financial_year>/departments Department listing

/2022-23/departments

/<financial_year>/departments/<sphere>/<government>/<department> Department page

/2022-23/national/departments/basic-education/
/2021-22/provincial/eastern-cape/departments/education/

/datasets Data category listing

/datasets/<category> Dataset listing

/datasets/procurement-portals-and-resources

/datasets/<category>/dataset Dataset overview

/datasets/procurement-portals-and-resources/deviations-from-procurement-processes

/learning-resources/guides/<guide> Dataset guide

/learning-resources/guides/division-revenue-raised-nationally/







Information Architecture



Information Architecture



● Which pages exist, where

○ /2019-20/national/departments

● Journey around site

● The words we use

○ “Estimates of national expenditure”

○ “National Budget”

● Balance

○ The real world

○ The user’s mental model

○ The data realistically available

Information 
Architecture



All kinds of things on this 
“data portal”



What’s actually on this “Data portal”

What How many Format

Department metadata ~40 national /year
~120 provincial /year

Django models

Department budget 
narrative doc

2 per dept * 160 per year PDF
Excel for humans

Sphere budget dataset National and Provincial * 3 
per year

Excel for humans
CSV
API (OLAP cube)

Other tabular datasets 2-3 per year Excel
CSV
API (Postgres over HTTP)

Data on another govt site 1-4 files per year * ~3 Table in PDF

Contributed data or 
analysis

PDF, CSV, Stata, 
Link to your cool viz



vulekamali Ecosystem
Budget Portal

CKAN

Open 
Spending * vulekamali.gov.za

data.vulekamali.gov.za

procurement.vulekamali.gov.za

Webflow * performance.vulekamali.gov.za

Wazimap * geo.vulekamali.gov.za

* External services
create.vulekamali.gov.za

Discourse discussions.vulekamali.gov.za

https://maintenance.vulekamali.gov.za/design/architecture



https://maintenance.vulekamali.gov.za/design/architecture

vulekamali Data Flow

Budget Portal

CKAN

Departments, 
Provinces

Contributed 
data, analyses

ENE, EPRE, … 
structured fiscal 
data

Open 
Spending*

metadata

Government 
documents

vulekamali.gov.za

data.vulekamali.gov.za

* External services



https://maintenance.vulekamali.gov.za/design/architecture

Open Source
Adding a CMS

Flexible data 
management

Data upload 
interfaces

The stories we have to share

Budget Portal

CKAN

Departments, 
Provinces

Contributed 
data, analyses

ENE, EPRE, … 
structured fiscal 
data

Open 
Spending*

metadata

Government 
documents

vulekamali.gov.za

data.vulekamali.gov.za

* External services



Budget Portal

CKAN

Departments, 
Provinces

Contributed 
data, analyses

ENE, EPRE, … 
structured fiscal 
data

Open 
Spending*

metadata

Government 
documents

vulekamali.gov.za

data.vulekamali.gov.za

Architecture 1: Static site (Jekyll)

Page context data yaml

Context fetching 
script

Jekyll static site 
builder



Architecture 1: Static site (Jekyll)



Pre-calculated for comparison



Static frontend: Reliable, performant



Static frontend: 40 minute build time

● ~20 minutes fetching all site data from API

● ~20 minutes building Jekyll site

● Incremental rebuild vs basic caching in Django?

● Todo: explore Incremental Static Regeneration in e.g. Next.js



Don’t be afraid
Caching is science



● Keeping up to date
● Gaps in the data
● Inconsistencies in the data
● Data formatted incorrectly
● Helpful feedback to admins
● …
● Tech was the easy part
● Still fun

Other 
challenges



Updates through the year



● ~40 departments’ name, description

● Each department’s

○ narrative PDF

○ accompanying XLSX

● Budget dataset XLSX, CSV, API import

● ~10 other PDFs and excel files

● ~3 more CSV imports for APIs

Uploads
New national budget



Setting up a new year’s government



Bulk importing departments
django-import-export FTW!



Bulk importing department PDFs, XLSXs

https://data.vulekamali.gov.za/



Remember Budget Portal pulls department data

Budget Portal

CKAN

Departments, 
Provinces

Contributed 
data, analyses

ENE, EPRE, … 
structured fiscal 
data

Open 
Spending*

metadata

Government 
documents

vulekamali.gov.za

data.vulekamali.gov.za



Bulk importing department PDFs, XLSXs
…to link to in context



Bulk importing department PDFs, XLSXs



Django Q with ORM broker



● Preview pending changes

● Handle partial success

● Support retrying

● Support corrections

● Until everything is alright

● Idempotence

○ Don’t do bad stuff if repeated

■ Maybe concurrently

Uploading many “things”
Bulk upload interfaces



Interactive validation isn’t pretty



Pages error when data is missing…

or mis-classified…

or broken!



Uploading fiscal data (government financial data)



Budget Portal

CKAN

Departments, 
Provinces

Contributed 
data, analyses

ENE, EPRE, … 
structured fiscal 
data

Open 
Spending*

metadata

Government 
documents

vulekamali.gov.za

data.vulekamali.gov.za

Telling budget portal about OpenSpending data



Missing data errors



● Code for the happy path
○ Many possible errors

○ Focus on those that actually 
occur

○ Might scrap feature

● Originally a static site
○ All page data fetched at once

● Initially maintained by devs
○ We can read stack traces

○ Missing data “a bug”, fixed 
immediately

● Handover delayed beyond 
dev contract

Context…



● Code for the happy path
○ Many possible errors

○ Focus on those that actually 
occur

● Let errors show themselves
● If you catch, log the error

“Let it crash”
From Erlang



Getting data for a chart:

1. Get dataset from CKAN for that type, year, sphere, department

2. Get resource with type “OpenSpending API” from dataset

3. Generate query URL for this summary to OpenSpending API

4. Fetch data

5. Transform, calculate on data in python

6. Generate CSV download URL for most granular form of this slice

7. Return data structure for chart, related links

7 chart sections

I’m scared of/allergic to defensive programming (however it’s time to refactor)



Feedback for admins:
“Why isn’t this showing?”
“Why is this an error?”

Help admins fix
vs

Help admins enter correctly



Exception catch-all is tempting…
Feedback for dev troubleshooting

➢ views.department(request, financial_year_id, sphere_slug, government_slug, department_slug)

➢ department.get_adjusted_budget_summary()

➢ self.get_adjusted_estimates_expenditure_dataset()

➢ ckan.action.package_search(**query)

➢ HTTP GET data.vulekamali.gov.za/api

➢ openspending_api.aggregate(cuts, drilldowns, order)

➢ HTTP GET openspending-dedicated.vulekamali.gov.za/api

Log caught exceptions incl. stack trace!



● OpenSpending is down

● OpenSpending dataset URL is wrong

● Metadata in CKAN is wrong

● CSV is not UTF-8, Excel hates you

● Wrong value capitalisation

●  

● …Two years later…

●  

● “Required” dataset delayed by months

● Column suddenly contains integers

○ value.strip()

● Comma used as decimal separator

○ Stripped: millions -> billions

When data has been uploaded

What could possibly 
go wrong?



● Upload without fear
● Understand most issues
● Try and try again
● Rapidly get feedback
● Understand issue scope

Admins should
be able to



Generalised tools enabled 
rapid iteration

Many disparate interfaces 
are hard to use

“
CKAN, OpenSpending, Django Admin, 

Django Q

Consolidation is important



Medium
Tens-thousands

Via …Excel

Human feedback

Little
A handful

Via a form/bot

Only valid options

Lots
Millions of rows+

Via API

Strict validation

Medium amounts of data is more painful
The awkward middle ground data



● Upload wizards

○ Only valid options for classification

○ Add and Replace taken care of

● Background tasks

○ Where needed

○ Status

○ Notification

● Validation reports

○ Saved to “Uploads”

○ Really good feedback

I think…
The way forward



No amount of documentation 
will result in clean data.

“Humans are creative.



No amount of documentation 
will result in clean data.

“Humans are creative.



frictionlessdata.io



Communicating content of/checking 40k rows
Pivot tables. Learn them.



Adding a CMS 
to existing django project



● Add alongside existing routes
○ Choose routes to take over

● Reuse existing design system
○ Make existing content editable

○ “Stream of custom reusable blocks”

● Rapidly added COVID budget
○ Arbitrary page hierarchy

Content Management System
Adding Wagtail CMS



Editable content
Existing design system

https://vulekamali.gov.za/covid-19-response/supplementary-budget-2020-21/



Open Source
It’s really real!



Open Source

openspending.org replaced by 
openspending-dedicated.vulekamali.gov.za

Budget Portal

CKAN

Departments, 
Provinces

Contributed 
data, analyses

ENE, EPRE, … 
structured fiscal 
data

Open 
Spending*

metadata

Government 
documents

vulekamali.gov.za

data.vulekamali.gov.za

Vendor lock-in (or really loss of provider) avoided



● Use (open source) off the shelf tools

● Ship something

○ Anything!!

● Think of the admins

○ Come back and make their lives easier

○ Give excellent feedback

○ Ensure contract allows

Content Management System
In short



www.openup.org.za

Moving everything towards open.


