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l. Introduction

PC-Axis is a suite of software created to serve as a platform for coherent, efficient, and user-
friendly dissemination of official statistics. It is ideal for national statistical offices and other
organisations engaged in dissemination of social and economic statistics. The suite supports
the whole specter of dissemination products: Comprehensive on-line databases, off-line
electronic products like CD-ROM’s, and publications on paper or on the web.

The PC-Axis software family is the result of a long tradition of statistics dissemination in
machine-readable form from Statistics Sweden and other statistical offices in the Nordic
countries. The development emerges from the thesis from the early 70° by Dr. Bo Sundgren
concerning the use of many-dimensional matrices in output databases. These ideas were
first implemented in the mainframe system Axis used since the beginning of 80° for
commercial databanks at Statistics Sweden and from the mid 80° at Statistics Denmark for
the same purpose. For the 1990 Swedish Population Census PC-Axis was developed, to be
used by the main users of the results from the Population Census. The PC-Axis file format
(see below) is a file format in plain ASCII that mirrors the ideas used in the Axis system. This
file format is very metadata rich. From 1997 the same ideas are implemented in a relational
output database that supersedes the Axis system. This output database can be accessed on
the Internet http://www.scb.se/indexeng.asp or internally by the PC-Axis SQL extension.

The PC-Axis file has the extension PX, which explains the names of some of the products in
the PC-Axis family.

Il. The main features of the software in the PC-Axis family

Keywords to describe the PC-Axis family are (with relevant piece of software mentioned
within parentheses):
e Dissemination of statistics online (PX-Web or PX-Web components) and off line (PC-
Axis Main module)
¢ Dynamic tables — pivot function (PX-Web and PC-Axis Main module)
Conversion to different file formats (PX-Web and PC-AXxis) i.e. Excel, Lotus, txt, etc.
and for PC-Axis only Gesmes/TS (and XML when a DTD is available)
Output database (PC-Axis database and/or SQL database)
Many dimensional Matrices/Cubicles/Boxes (PC-Axis files and SQL database)
Metadata rich data model in SQL and in the PC-Axis file format
Windows (PC-Axis) and Internet (PX-Web)
PC-AXxis files in a catalogue structure forms a PC-Axis database and is accessed
without using SQL (PC-Axis Main module and PX-Web)
e SQL-extension (Sybase/Oracle/MS-SQL-Server) for a SQL database structured
according to the common macro meta data model (PC-Axis SQL and in some cases
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PX-Web components and PC-Axis/PX-Batch components in Internet User Interface to
a macro database)

Grouping facilities (PC-Axis and PX-Web)

Graphs (PX-iGraph under development)

Maps (PX-Map and PX-iMap)

Production of PC-AXxis files from different sources (PC-Axis SQL, PX-Batch, PX-Make,
PX-Edit and the Australian SuperStar/SuperCross)

o Tables direct from a SQL or a PC-Axis database inserted into MS-Word or MS-Excel

(PX-Publ)
Below follows descriptions of the
The Nordic concept for dissemination of different main programs in the PC-
statistics on the Internet Axis family. o
In the figure the elliptic area
e \ represents the metadata model used
Macrometa MetaDoc for the output database. The names in
/ the squares touching the ellipse are
MacroData the names of pieces of software
PX- meta data MetaL ist directly using the metadata model.
PC-Axis SQL  models for macro The software not touching the ellipse
| and micro data ] is just using the PC-Axis file and can
PX-Batch ) e pe used without a metadata base.
Rasanl pAX] The PC-Axis file format is focal and is
PX-Make @ / developed in harmony with the
: development of the data model used
PX-Edit Internet SQL User .
Interfgce in the Meta database. The PC-Axis
SuperCross file can be downloaded on Internet
and is also used as temporary files
BE  PX-Web ; inside the Internet SQL User Interface
@ i | PC-AXIS " @ using components from the PX-Web
. main module -Map system.
Meta driven dat_abases and publication Clients downloading files from the
production for Internet database on Internet use the PC-Axis
- o : S main module. It is also used for CD-
W Stttk sentralbyrd  Sinmawx 27" ROM products. These CD-ROM

products also include the PX-Map
software developed at Statistics Norway. PC-Axis files can be retrieved as mentioned above
on the Internet, but internally they can also be produced by the PC-Axis SQL addition as
well as the batch version of that software named PX-Batch. Other ways of making PC-Axis
files are using PX-Make (from Statistics Denmark), PX-Edit (from Statistics Finland) or
SuperCross (from Space Time Research in Australia). PX-Publ delivers tables from the
output database into MS-Word or MS-Excel using macros developed by Statistics Denmark
and produces ready-to-print statistical publications.

There are different conditions concerning the data entry of metadata and data at different
NSI's. The NSI's has their own history concerning how they handle metadata, classification
and documentation. The following are used at Statistics Sweden and are not transferable,
although UN/ECE have picked up some inspiration from the programs. Macrometa is an
interactive program for entering the metadata. The Metalist program makes listings from the



Meta database. MacroData is a program to load the data into the database according to the
descriptions in the Meta database. For description of individual micro data in registers
another data model exists. That metadata can be entered using the Metadok program.
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PC-Axis file format
=10l

Arkiv  Redigera Format  Hjslp

CHARSET="ANSI";

AXIS-VERSION="2000";

CREATION-DATE="20030428 16:10";

SUBJECT-aREA="Agriculture and forestry, fishery";

SUBJECT-CODE="10";

MATRIX="1001E";

TITLE="The ywield of sea-fisheries by species of fish, period and type.";
COMTENTS="The ywield of sea-fisheries ";

UNITS="1000 kg,1000 SKR";

STUB="species of fish";

|»

HEADING="perjod", "tTX_pe H
vALUES( "species of fish")="eel","salmon","trout"”, "other freshwater fishes","plaice”,"dak","flounder", "other flattfishes", |
"cod", "Ting", "haddock ", "saithe"”, "pollac”, "whiting", "hake", "other gadiforms”, "herring and Baltic herring”, "sprat",

"mackerel”, "other marinefishes"”,"industrial fish", "Tiver and roe","crah", "lobster"”, "Norway lobster"”, "prawns”,
"mollusces”, "total”;

WALUES( "period”)="15957", "189858", "1008", "2000", "2001";

VALUES( "type)="1000 kg", " 1000 SKR";

PRESTEXT( species of fish")=0;

PRESTEXT( "period")=0;

PRESTEXT( "type"l=0;

DECIMALS=0;

SHOWDECIMALS=0;

SOURCE="sStatistical vearbook of sSweden. ";

DAT A=
931 50816 533 27404 594 31214 447 19021 443 23297

¥} P%-Map (Population by region and key figures. : POPXxe) =10l x| PX-Map

Fil=: Edit Mavigation Show Thematic map Help

CHBE B 8GN0 8 @ PX-Map can make Choroplet maps

Papulation per squera kon T and symbol maps from PC-Axis
files. PX-Map is developed at

000- 553
554 -18.45 . g
E 5005759 " \;- Statistics Norway.
* A

R PX-Map is also available in a Web-
version called PX-iMap.

opulation per square km
0-14 pears in per cent of total
15-64 pears in per cent of total
B5 years and up in per cent of tote
Domestic net migration
Domestic net migration per 1000 i
Met migration from abroad
Met miaration from abroad per 100
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A px-Edit 2003.1.0

File Edit Wiew ‘Window Help

0%
Fopulation per sguare km | 0-14 years in percant o tatal Tirca, |+
SET07 Kabenhaum T FA[1] Population by region and key figures. x|
DK-147 Frederikskerg T0159 Keywords | Meta part | Wiew | Select | Sort | Yalues |
Add Search | Mask
DK-165 Albertslund 1254
DK-151 Ballerup 1366 B Rows I~ Show codes
DK-153 Brandby 1651 ® onion]
DK-156 Drager 724 & Calumns
key figures
DK-157 Gentofte 2627
DK-153 Gladsaxe 2480
DK-161 Glostrup 1584
DE-163 Herlew 2278
DE-167 Hvidowre 2265 ew variable
DK-169 Haje Taastup 587 | Value Inew Add ‘
DK-183 Ishg) 809
DK-171 Ledaje-Smarum 337 D
[ Code | Add
DE-173 Lynighy-Taarbask 1317
DK-175 Rasdoure 3052 Sl
DE-181 Sallergd 787
DK-185 Tamb: DK-101 Kabenhawvn = 0/1058
¥ 4] DK-147 F g :I
Dk-187 Vallensbesk 1370 DK-165 Albertslund
DK-151 Ballerup
KN DK-153 Brandhy
. [ 1058 rows 117 columns = 17386 fiqures L\GEMAcd2003\S amnordicka flerny | D155 Drager
DK-157 Gentofte
Program ti DK-158 Gladsaxe
. DK-151 Glastrup

stare|| 5 @ () || E15cm 1| lmbox..| Byripe...| Bpca.. | ssviu.. | Elpesc...| Bpxw.. | Estats. | £lrees.., N > D= L =Rt

PX-Make

With PX-Make you
can produce PC-
Axis files from Excel
or any table in a grid
under Windows.
The Meta data is
entered interactively
using cut and paste
from any source
including the use of
other PC-AXxis files.
PX-Make is
developed at
Statistics Denmark.

PX-Edit

PX-Edit is used for
editing of very large
PC-Axis files.
PX-Edit is developed
at Statistics Finland.



PX-Web, disseminating dynamic tables on Internet

‘ The same way of accessing statistics from a lot of different Statistical Offices ,’:;(' 1‘."‘53
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all over the world.
PX-Web application generator
/3 List of contents - Microsoft Internet Explorer (O] x|
Arkiv - Redigera  Wisa  Favoriter  Werkbyg  Hijalp |
Fhakdt ~ = - @ it | @Sbk [ Farvoriter @Media ®| %v =1 % -
Adress I@ http:fwil0ssch.s, schifinv Andarstatistik)Select DB, asp j @GS till | Lankar **
Create list of contents
‘ Select a database (folder): ‘ Select a language: | Select an option:
Database/Sverige - 1. Select part + download, any file size
Snabbtabeller Svenska 2. Select part + download, if small file
3. Select part only
4. Download only ;I
Database/Anvandarstatistik : .
Database/Skalstatistik =] Fils size for option 2: [200 kB
¥ Include "Size" for each file ¥ Include a file for a footer on each page
¥ Include "Last modified" for each file [T Do not list wariables and values
" Database with two sublevels in subject areas, dynamic tree structure, not implemented
|@ Klar ’_I_I_ E Lokalk intranat v

PX-Web

PX-Web is
used to
establish
dynamic
tables on
Internet
from PX-
Axis files
on an MS-
Internet
Information
Server. It
is used at
more than
30
statistical
agencies

The PX-Web applications are generated automatically from a PC-Axis database i.e. a
catalogue structure containing PC-Axis files. See above how you just select a database,
language and options for how the PX-Web application shall appear. By using style sheet

technique the application will fit into most website layouts.
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PC-Axis SQL Macro

=10l x| PC-Axis SQL
b Fie View window Help =181l Macro accesses
sk HEoR2FE(= %%+ - X & [Dhe ?|

the relational

Population by region, marita e, sex, period
database
Menu select  Table [16] I Subtable (B] I Cantents (4] I ..
oK | containing

e || o0 | | metadata in the
BO30 ‘opulation by county. Every fifth year nfa for tabl |
BO33 Population by localities. Ewvery fitth pear 1D Her RIS Search... | p rOCGSS Of
BO32 Population by smaller lacalties [places with 50-199 inhabitants). Ewery fifth pear — . . .
BO3G ean population by year of bith] by region. age and sex. vear Info for subtable.. | Selectl ng Statlstlcs
BO3F b tdean population by region, marital status, age and sex. ear Save Query | f h
BO40 Foreign citizens by country of citizenship, age and sex. Year
BO42 Foreign-born persons by region, marital status, age and sex. ear Use Quen... | rom t e OUtpUt
BO41 Fareign-bom persans in Sweden by country of birth, age and sex. Year hal
4 _'IJ Svenska | database '

The same user
interface is used
from the PX-Publ
when accessing the

region [Selected 1 of 312]' marital status [Selected 4 of 4] age [Selected 17 0f17] |sex [Selected 2 of 2]| vear [Selected 1 of 35)

Undo Classes

Al F2
output database
Code + Texrt
[Eoev from MS-Word as
_tigirve. | can be seen below.
Info for wariable... By using the Optlon
Save Query the
[BO0T 372 2% 17+ 2+ 35 = 360980 selection can be
‘ Select values, value setz, aggregates for cumrent wariable A

used later online or
in batch in the software PX-Batch

PX-Publ
Notice the extra tool bar in this template where all the extra facilities for a proper table
presentation are available. One of the options is the access to the Output database using
PX-Publ.
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- Statistics with comments
N The following table 12 generated from the Output database =
% Consumer Price Index {CPI) (by COICOP), 1980=100 by Product
-+ [ group and period
N 2002012 2003M01| 2003W02 2003M03
3 01.1 Food 2459 247 4 2497 2516
e 01.1.1 Bread and cereals 249 3 2497 248 5 248 2
- 01.1.2 Meat 2308 2311 2307 2318 -
- 01.1.3 Fish 45 32 M35 MBS 2
Z [ ] o
¥
=|e|=]=] 4] | »
JRitgbjektv%Gj Figgrerv\\DD4|§||&vivévfﬁﬁ.m,
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List of software in the PC-Axis family

Software name Origin Transferable Documents in English
PC-Axis Main module SCB Easy for new languages Users and systems manual
PC-Axis SQL Macro SCB Easy for new languages Users and systems manual
PC-Axis SQL Micro SCB Easy for new languages Users and systems manual
PX-Batch SCB Easy for new languages Users and systems manual
PX-Web SCB Easy for new languages Installation instructions
PX-Check SCB English No
PX-Publ SCB Easy for new languages Describing the SCB installation
PX-Publ Macros DSt Not so easy No
PX-Make DSt English Users manual, also Spanish
PX-iGraph (to come) DSt Easy for a new language No
PX-Map SSB Easy for a new language Users and Producers manual
PX-iMap SSB Easy for a new language No
PX-Edit SC English Users manual
Outside the family but
used in SCB
Macrometa SCB Swedish, not easy to No

transfer
Metalist SCB Swedish, not easy to No

transfer
Macrodata SCB Swedish, not easy to No

transfer

[l Users of the PC-Axis family software
As mentioned above different NSl ’s are using PC-Axis software in different extensions.
Some offices are only using PC-Axis main module internally, while others are using the SQL-
extensions and also have the PX-Web for the Internet access to the PC-Axis database.
Outside Sweden the following sites are licensed to use the PC-Axis family software: Algeria,
Basque country, Bolivia, Brasil, Croatia, Denmark, ECE/Geneva, East Africa Community,
Estonia, Faroe isles, Finland (9 sites outside Statistics Finland), Greenland, Iceland, Kuwait,
Latvia, Lithuania, Namibia, Norway, Philippines, Slovenia, South Africa, Spain, Taiwan,

Uganda and close to join is Slovakia.

Within Sweden 13 sites outside Statistics Sweden.

One can say that the PC-Axis family consists of a Nordic kernel and the other users of PC-
Axis. The Nordic kernel consists of Denmark, Norway and Sweden that are working very
close to each other developing the common Meta data model. The model that is used
together with PC-Axis SQL and PC-Axis components in Internet user interfaces to the macro
database. These databases can be accessed on the following addresses: www.dst.dk ,
www.ssb.no and www.scb.se . They are all free of charge.

Other institutes using the SQL parts but not yet on the web are CSO of Ireland, Slovenia,
Croatia and UN/ECE Statistics Division in Geneva. The heaviest users of the PC-Axis file
level of the concept are Statistics Finland and INE Spain. Then we have all the NSI ‘s using
PX-Web for dissemination of statistics on the Web. Institutes using PX-Web and where the
applications are accessible from outside their office can be found and studied from the PC-

AXxis website www.pc-axis.scbh.se

V. Function of the PC-AXxis consortium

The structure of the “Consortium” can be described as follows:

e Statistics Sweden as the leading country managing the cooperation
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e The PC-Axis International Reference Group for all parties outside Sweden using PC-
Axis as a dissemination tool

¢ A Nordic kernel for cooperation in the output database area where Denmark, Norway
and Sweden are using the same data model

e A Swedish user group for the use of PX-Web applications in other organisations in
Sweden

e Aninternal user group at Statistics Sweden

e A board where some of the main end users are consulted concerning the
development of Sweden’s Statistical Database

e A steering committee for the Data Base Project at Statistics Sweden, where PC-Axis
constitutes one of the important ingredients

The first three instances above are described more in detail below.

1. Statistics Sweden is the origin of the PC-Axis file format and the PC-Axis software. After
presentations on different international conferences, other NSI' s became interested in the
product. Since Statistics Sweden has no funds for supporting other NSI’ s that are interested
in or are using PC-AXis, it was decided to charge other organisations using PC-Axis for
dissemination of statistics.

After negotiations with the first interested countries a kind of pricelist for an annual license
fee took its form. Since Statistics Sweden is a non-profit organisation and is also using the
software, the price has become rather low.

The contract for the license for another NSl is also covering the right to disseminate the
software on the Internet or CD-ROM together with statistics. It also gives the right for the NSI
to sublicense other organisations in the geographical area it covers, to use the product for
dissemination of statistics. The NSI may also charge for its redistribution of the software or
decide not to charge. This all together is the background to have a differentiated price list.

The license fee is covering the cost for the administration of the customer contacts, part of
the development of PC-Axis at Statistics Sweden, arrange the annual PC-Axis Reference
Group Meetings and the other meetings and contacts with the different groups mentioned
above.

2. The PC-Axis International Reference Group was established in 1992. It uses to meet once
ayear.

e The first day morning session is focused on exchange of experiences in the field of
dissemination statistics in electronic form and the use of the PC-Axis family software.
The hosting organization has a more deep presentation of its work and plans in the
field.

e The first day afternoon is devoted to demonstrations and presentations of news in the
field. It is developments at the different organizations where the main development
takes place at Statistics Sweden.

e The second day is completely devoted to discussions on the development that will
take place the next coming year on the PC-Axis file dependent software.

e The third day is focusing on the SQL extensions related to the PC-Axis family
software. Experiences are exchanged and desired development discussed.



3. The Nordic kernel of Cooperation in the field of Output databases and the PC-Axis family
software

The development work is nowadays as mentioned above distributed on some of the users of
the PC-Axis family software. It is Statistics Denmark, Statistics Norway and Statistics
Sweden that use to meet once a year for planning purposes and discuss the development.
The concept is divided into the common Meta data models, the common PX-Main
programs, the common PX-components, groups of cooperation and other groups for
cooperation linked to the database activities. For the common Meta data models and the
PC-Axis file format certain common rules are stated for how it must be used as well as for
the creation of new versions. This is to make sure that the users of the data model not
should come to a dead end. In a similar way there are rules for the common PX-Main
programs and PX-components. A sketch showing the structure of the PC-Axis family is
available as an attachment to this document.

V. The use of the PC-Axis family software in developing countries

As an example how the PC-Axis family software can be used in a developing country, some
fragments from a report from a mission to Tanzania in June 2004 to disseminate the result of
the census from the latest population and housing census in Tanzania are quoted below.
[Ulrika Arver, june 2004]

1. Background
The Central Census Office (CCO) conducted the 2002 Population and Housing Census. The Census has
been successfully completed and part of the result have been converted into a Super Cross database. A
dissemination strategies handbook has been developed describing the vision and mission statement of the
dissemination process. “To discover and then meet the expressed needs of data users by producing,
promoting and disseminating easily acquired, user-friendly and accurate data products in a timely and
service oriented manner”.
A dynamic, comprehensive and user-friendly tool for dissemination of the census results in a timely manner
was needed.

2. Mission objectives and particulars
The objectives of the mission were to make the census results available on the
Internet using PX-Web. PX-Web provides a dynamic and user-friendly way to extract tables according to
the users specific needs. It creates tables that easily can be printed or exported to various formats e.g.
Excel.
The mission would result in a prototype PX-Web database for the census results as well as making sure
the associated tools for creation of the database and the files were mastered.

3. Activities

3.1. Using the Super Cross database to get PC-Axis files
The results from the census was to be transferred from the IMPS file format into the Super Cross database.
At this point in time only 10 % of the results had been added to the Super Cross database. Data extractions
was done from the database and then saved in the PC-Axis file format.

3.2. PC-Axis
...... We created value sets from the variables in the files. From the value sets we could continue to create
aggregates. Aggregates were mainly used for the geographical variables, age and citizenship.

3.3. Editing PC-Axis files saved by Super Cross using PX-Make
All the files were edited and completed using PX-Make. The main changes that

needed to be made were editing the subject area and content as well as adding a
subject and matrix code. The elimination function was also used to simplify the selection process for end
users. This enables the file creator to choose a default value. When a user selects no value this one will
automatically be selected. Normally this is the total value.
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3.4. Setting up a prototype of a PX-Web database for the census data

A light prototype was done before arriving in Dar es Salaam and this version was used for demonstrating
the process of setting up a functioning web based database. The different files and their diverse functions
were explored as well as the needed adjustments to customize them for individual needs. The other
available PX-Web solutions from different countries were explored for ideas and inspiration (www.pc-
axis.sch.se) The Swedish website and the Swedish databases were explored as well.

After this process a new version of the prototype was created using the results from the 10 % census
results. The prototype was created extracting files from Super Cross, editing them in PC-Axis and in PX-
Make.

Conclusion and recommendations

4.1. Completed result
During the mission Mrs. Minja created a prototype database. She now has the knowledge to create a
database including generating and editing PC-AXxis files.

4.2. Get the full results into the Super Cross database

As only 10 percent of the census data is available in the Super Cross database it is essential for the future
success of the project to get the complete data. Only when this is complete the true generation of files can
begin.

4.3. Setting guidelines on how to set up the files in collaboration with a statistician

It will be important when setting up the complete database to have a system developed for naming and
coding all the files. Also the aggregates, totals, percent etc. should be standardized. It is probably a good
idea to work with a statistician when doing this as footnotes also needs to be added correctly.

4.4. NBS Website

It is of greatest interest to get the new NBS website to work properly and to be published as quickly as
possible. This will provide a forum for dissemination of all available statistics including the census. It also
provides the place for the PX-Web database.

4.5. Extending the knowledge

Having only one person who knows how to make updates makes the database very vulnerable. It is
important to extend the knowledge so there is more than one person knowing how to add edit and add files
into the database to ensure that new data is added as soon at it is available.

4.6. CD with PC-Axis files

Sometimes problems with Internet connections arise around the country. To ensure that all the intended
users can access the data a CD containing the data could be also created. PC-Axis would then have to be
installed on the computer (from the CD) and the user can choose to work with the PC-Axis files from the
CD or copy the files onto the computer.

4.7. Translation into Kiswabhili

Using PX-Web adding an additional language is a fairly easy task. In this case a suggestion for the future
could be to add the language Kiswahili into the database. Translating the language section in the file
globall.asp does this. However, the Meta data in the PC-Axis files need to be translated as well.

4.8. Add the PX-i-Map function
The census data works perfectly for dissemination of data using maps. To use this function map files in the
shape format are needed. As part of census data is displayed in a map format this type of files might

already exist, and not a lot of additional work would be needed. The files required for doing so are included
on the PC-Axis CD.

End of quote of the report

Final reflections
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The use of PC-Axis in different NSI’ s is based on the common macro Meta data model that
is reflected in the PC-AXxis file format as mentioned above. Some of the NSI' s are using only
the PC-AXxis file format while others are using also the macro meta data model in a
commercial Data Base Management System, DBMS, like Sybase, Oracle or MS-SQL server.

Stepwise development for dissemination of statistics on the web

e A simple way of establishing an Internet based statistical Database is to make PC-
Axis files using PX-Make and put them together with PX-Web on the website.

o A further step then can be taken establishing a SQL based output database using the
Macro Meta data model.

¢ Internal use of the PC-Axis SQL additions making PC-Axis files for the PX-Web

e Make publications on paper or on the web using PX-Publ.

e Establish a SQL user interface using components from PC-Axis SQL saved queries,
PX-Batch and PX-Web.

Further information and questions
For more information and references visit the website http://www.pc-axis.scb.se/
Questions on the PC-Axis software family and the license conditions for the use of the
software for dissemination of statistics can be put to lars.nordback@scb.se

11



