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This an expanded version of my presentation at Nordic Statistical Meeting at Icland earlier this year


Introduction

My experiences serving API to external users

1. Some real world APl examples
2. Don't reinvent the wheel, open source tools for using our APIs
3. Tools examples

4. Other experiences
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Nine years ago Statistics Norway relased our first API. 
I am going to retire in a few months, so I try to sum up my experiences serving API to external users. 

As API not is familiar to some of you, I have picked out a few examples for this presentation.

All too many reinvent the wheel, when they want to use our APIs. There are now a whole ecosystem of tools which can simplify the use.



Why API?

« We use PxWeb and share the same API, PxXWebApi

 API provides access to our statbanks and data through machine

to machine communication

* The user can customise the query and data within their own

software environment
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All PxWeb users has got Statbanks which includes the API feature. It is only a question to turn it on in the administration iterface. 

API is a more flexible way to access our Statbanks, and makes it possible to automate extraction to get updated figures. 
For automation, API is a much better alternative than ie webscraping.


What is API

- «<APIs enable applications to connect to other
applications and to data, as well as engage developers

and provide the foundations of business ecosystems. »

Gartner, 2021
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This definition states that API is about machine to machine communication. But there is also human  / developer  perspective. The new PxWeb2 will be built on top of the new PxWebApi2. 


Why not just use Saved query?

 Saved query is simple, but not robust

- Many users are better served with SQ
o + Has got filter "from"
o + Possible to pivot table before saving

o - Hard to debug changes

 API gives much better control and flexiblity
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Saved query was made after the API. 
Statistics Norway separated PxWebApi and PxWeb

csv format in PxWebApi is not good, 
CSV2 and CSV3 in PxWeb2022 v1 are better.

 + Has got "matrix" / "relational table" output format




Api example 1 - Bloomberg one-liner

NORWAY MARCH TRADE SURPLUS NK138.4 BLN

 Data assisted economic journalism Statistisk sentralbyré
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Bloomberg has been an API-user since start. They use the programming language Python to produce onliners like this. They are delivered on terminals for the financial markets. This is the special user group who want data as fast as possible at release time. 

Every month they generate one-liners on our foreign trade. 
Peker
The green text is their template. 
The bubbles are the output from Statistics Norway's API. 
Bloomberg have programmed a transformation,
- so that our millions are converted to billions 
The month is set as text.
As the Norwegian trade balance is not negative, Bloomberg adds the word Surplus.



APl-example 2 - Knowledge bank Northern Norway
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This is a screenshot from a dashboard called Knowledge bank Northern Norway. It is on the web for free, and is made in R + Shiny. 

The dashboard combines API-data from us, which I have marked yellow, with other sources. 

The Dashboards can show figures on municipality level. This screenshot is for the municipality Tromsø. 
Klikk
You see national indicators, combined with regional charts. They have regional dynamic population pyramids. We do not have that on our web   – ut
In the bottom you see statistics from other sources.


Example 3: CPI - by commodity group

Sjekk prisveksten for ulike varer

Endring fra | efl ér siden | fem érsiden U
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Norway's largest newpaper made this interactive visualisation on the consumer price index a few weeks ago. They rebase the index, and use the javascript toolkit for JSON-stat. 

https://www.vg.no/nyheter/innenriks/i/nQQm0B/ny-oversikt-her-kan-du-sjekke-prisoekningen-paa-dine-matvarer

Do not reinvent the wheel

« Reduce learning curve

« Use and improve
the Statbank API-tools

o XIsx link

|Annex i
| A list of tools for utilizing our APIs %
rjstat JSOM-stat R ht
PxWebApiData JSON-stat R g
JSON-stat Toolkit JSON-stat lavascript j"
Pyjstat JSON-stat Python b
jsonstat.py JSON-stat Python i
Tableau WDC JSON-stat Tableau -
json-stat.java JSON-stat Java T
JSONStat.jl JS0OM-stat Julia ‘.I
Stats-to-pandas JSON-stat python F
5SB_API_helper JSON-stat Python !
PxWebhApiData call creator JSOMN-stat R !
PxR Px R 1
pyaxis Px Python i
PxWeb SCB-JSON R F
pyschwrapper SCB-JSON Python 1
Q40penData SCB-JS0N Excel/PowerB ﬁ
getstatbanktable csv SAS i
-
| other links 4
K format B language B U
Awesome official statistics software
|ERC (Economic RESTful Client) JavaScript
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As a librarian who can search for and read programming code, I have seen too many examples of reinventing the wheel, instead on using and improving existing code.

In the appendix of may paper I list a collection of resources, with links, for utilising our APIs. 
Since the start Statistics Norway have tried to promote the output format JSON-stat. 
It is effective for statistical tables, but has a steep learning curve. Using the tools the learning curve can be simplified. 
At statistics Norway we have started to use Jupyter notebooks with R and Python. PxWebApi has been used for training in these tools.


https://www.ssb.no/en/api/api-eksempler-pa-kode/_/attachment/download/0d5c33ca-f207-4257-a2f6-3da5d09b2bc9:b52edaae0fcd72045fcd3862a60a8ee5fcfa23d7/api-tools.xlsx

2022M06

2022M07

Tools example: From PxWeb via APIto R

~ Footnotes

Statbank table 0.9 63

PxWebApiData call creator

| ~ API query for this table

Send (POST) the following JSON guery to the URL belc  This app converts the URL and JSON provided by Statistics Norway into an Apinata function call.

The api endpoint URL

https://data.ssb.no/api/v0/en/table/13332/

URL:
|https 1//data.ssb.no/api/ve/enftable/03013/
JSON query:
{
"query": [
{
"code": "Konsumgrp",

"selection": {

The APl request JSON

"ws:CoiCop20lenival®™, o

"filter™: B .
"values": [ query™: [
"TOTAL" {
] "code”: "Alder”,
1 "selection™: {
N "filter": "item",
"code": "ContentsCode", values™: [
"selection": { 15-24",
"filter": "item", "25-74"
"walues": [ ]
"KpiIndMnd",
"Manedsendring",
"Tolvmanedersendring" ApiData("https://data.ssb.no/api/v@/en/table/13332/", I
] Alder=1list('item', c("15-24", "25-74")),

ContentsCode=1list('item', c("Arbeidslause2")),

Kjonn=FALSE,
Tid=TRUE)

) RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
O - =-0a Go to fileffunction 55 - addins -
’ P e
= - = Source on Save | & A7~ | ®Run | "% P Source ~
1 Tlibrary(PxWebApiData)
2 ApiData(" : "
3 Alder=list('item', c("15-24", "25-74")),
4 ContentsCode=list('item’, c("Arbeidslause2")),
6 Tid=TRUE)
7
2:8 (Top Level) < R Script
Console  Terminal Jobs - [
‘R R411 -~/

[Workspace loaded from ~/.RData]

=
=

+
+
+
+
$
=

R WU S Iy

Tibrary(PxWebApiData)
ApiData("https://data.ssh.no/api/v0/en/table/13332/",
Alder=list("item", c("15-24", "25-74")),
ContentsCode=Tlist("item’, c("Arbeidslausez2™)),
Kjonn=FALSE,
Tid=TRUE)
"13332: Employment, unemployment, labour force and break and man-weeks workeld for person
aged 15-74, by age, contents and month’
age contents  month value
15-24 years Unemployment (LFS) (1 000 persons), seasonally adjusted 2006M02 40
15-24 vyears Unemployment (LFS) (1 000 persons), seasonally adjusted 2006M03 42
15-24 vyears Unemployment (LFS) (1 000 persons), seasonally adjusted 2006M04 42

f‘!x}’ s Unemployment fiFS) (1,000 persons) . seasonally adjusted Rogeas _ 41
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I will show an example. 
When you have made a table in PxWeb you get the code for the extraction. 

I copy this code to a webpage called "PxWebApi call creator" which translate this to a query in R. 
I copy the query into R. Here i have used the software Rstudio.

When you install the tool/package/library PxWebApiData, which is on Cran, you can run this code to get updated data within R.


From Statbank via API to application

PxWeb/ Tools

open source

PxwebApi
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The call creator is made by a former emplyee after he quit Statistiscs Norway.

This uses the PxWebApiData library, made by a guy in our Methodogy department.

This is again based on another tool, rjstat. 
rjstat transforms data in Json-stat format into an R dataframe.
The rjstat package was made by an american, now working for Facebook. 
He needed a format to represent a multidimensional datacaubes in R. Instead og making his own cube format he discovered and used JSON-stat. 
The rjstat package is transformed by another into a similar package for python. This is called Pyjstat.


Appendix for list of tools

B4 AP1 output format [l language

rjstat JSON-stat IR j
PxWebApiData J50N-stat R

JSON-stat Toolkit JSON-stat Javascript a
Pyjstat JSON-stat python f
jsonstat.py JSON-stat Python
Tableau WDC JSON-stat Tableau
json-stat.java JSON-stat Java /
JSONStat.jl JSON-stat Julia
Stats-to-pandas JSON-stat Python i
SSB_API_helper JSON-stat python /
PxWebApiData call creator JSON-stat R Xlsx link

=

PxR Px R '
e e e ey
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In the appendix there are links and description 

https://www.ssb.no/en/api/api-eksempler-pa-kode/_/attachment/download/0d5c33ca-f207-4257-a2f6-3da5d09b2bc9:b52edaae0fcd72045fcd3862a60a8ee5fcfa23d7/api-tools.xlsx

Most API users are not professional
developers

* To build competence we have done:

o Help and resource pages.
o Code examples in R, Python, JavaScript, also as Jupyter notebooks.
o Half day courses (physical and online) 3-8 times a year, (400 participants)

o Short and long videos

o User support by statistikkbanken@ssb.no

o Mailing list — a few times a year about news and big changes to the tables
o Participation at user meetings, seminars etc.
o Hacks — national and local at Statistics Norway

o Social media (Twitter, LinkedIn)
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Many think of API as tool only for developers. My experience this is only partly true, 
Especially economists but also researchers eg in medicine and social sciences use the API. 
Consultants, central and local government are also big and important users. A fun fact is the many former emplyees has attended the coursers, as they want to use the API in their new job.

https://vimeopro.com/ssbno/hvordan-bruke-ssbno
mailto:statistikkbanken@ssb.no

APl is vulnerable

« APl is vulnerable both by:

o APl Vendor

-AP| Receiver
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Vulnerabilities - PxWebApi vendor

« Supplier competence

- Aviod discontinued tables
- Avoid unnessecary changes

- Document breaking changes

Date of Statistics Change

change

27.10.2022 | Number of Table 13161 is extended with a sector variable. Tables 11652, 11655, 11658 and 12315
employments and are extended with the variables Average age (years) and Average contractual working
P — hours per week (hours).
earnings

25.10.2022 | Business statistics Table 12817 is extended with employment groups and with industries P, Q and R plus

corresponding sub divisions.

17.10.2022 | External trade in goods | Table 08864 is extended with unadjusted figures and more detailed trade flows.

05.10.2022 | Child welfare In tables 13337, 13338 og 13339 the codes for subject have been changed.

28,00 20304 Rl rsmalad™ T amlingge bl g6 T 13641, 20687645, 0 arialle pu™ kgrqungimeshacomen.

Statistisk sentralbyra

Statistics Norway


Foredragsholdernotater
Presentasjonsnotater
API users don't want breaking changes. Often we tell the subject divisions that they should think once more about a change because of the API users. We need some control to changes


Vulnerabilities APl user

« Competence by user

> How is the query set up?
- How to handle breaking changes?
o Acccuracy is cruical

o Changes and improvements to tools and formats
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Codes are more stable than text. The describing text is changing more often, but it demands a bit more to set up. 


Output formats

« What should be the main PxWebApi output formats?

o Lack of agreement on which output formats to promote
> Should we concentrate on fewer formats?

- Too few improvements on the serializers / output formats
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Multidimensional datacubes can be complicated, and JSON-stat withaout the tools has a steep learning curve.

Do we have too many output formats? Norway promotes JSON-stat, and here it will be more metadata. SCB promotes their own JSON, and some promotes the PX-format.  

Data scientists – want "Tidy data"
Matrix 





Statistics - use of API

 Figures without cache is best for comparison.
« APl users are retrieving larger datasets than Statbank users.

« PxwebApi use without cache

Number of downloads Downloaded data cells Cells pr request

2 486 237 40 559 761 048 16 314

2638 398 62 208 113 961 23578
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What can API-figures tell us. Compare by ourselves, not others.  Foreign trade by 8 digit Harmonised System and Population by region and age are the most used tables.


Check out Statistics Norway's API pages,

ssh.no/api
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Labour market, earnings & N Population & N Health & Environment & Business &

education housing society transport technology > Economy

Home / APl / API: Create your own datasets

API: Create your own datasets (PxWebApi)

API for queries towards all StatBank Norway's 6000 tables. Output formats are JSON-stat, csv and xlsx.
Use the Console or http POST towards the table metadata to query

Tip: This API use http POST to query. See:

API User manual (665.8 KB)

18 & A

B|C

API console Traverse API dataset API code examples
Genereate, edit query code and run queries. metadata How to use the API with libraries for R,
N Traverse JSON metadata down to table Python and Javascript/Highcharts.
metadata >
9

» Statistisk sentralbyréa

Statistics Norway Sok Q
> Arbeid, lenn og utdanning > Befolkning og bolig > Helse og samfunn > Milje og transport > Nzeringsliv og teknologi > @konomi
Forsiden / APl / pxwebapi
: d bApi
API: Lag egne datasett (PxWebApi)
B

API for egne spgrringer mot alle Statistikkbankens 6000 tabeller. Utformater er JSON-stat, csv og xlsx.
Bruk API-konsoll eller http POST mot en statistikkbanktabell sine metadata for & sperre.

Tips: Siden dette API-et bruker POST for a fa data, Se

API brukerveiledning (931.3 KB)

& & A

B|C

API-konsoll API: Naviger i metadata Kode eksempler

Konsoll for & lage, teste og kjgre sparringer Sk og traverser API-strukturen API-eksempler for & hente data i Javscript,
Pythen, R og Excel

> >
%

Slides fra API-kurs, februar 2022.

API kurs slides (1.4 MB)
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Check out our API pages at ssb.no/en/api. They are both in Norwegian and in English. There are also some simple Code examples. 

Thank you!

https://www.ssb.no/en/api/pxwebapi
https://www.ssb.no/api/pxwebapi

PxWebApi2

1. http GET URL's

o APl query in a link

o POST will still exist

2. Improved metadata

1. Metadata also for groupings (agg, vs)
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I have been participating on the specification on the new API. Here are some of the coming improvements that I think is important for external users. 
http Get – a good alternative to Saved Query 
Many users have copmplained that they dont get the codes for aggregations 




1vL

4377310404 WOS

Thank you!
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