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The NAPP Dataset

Approx. 53 million individual person records are available
from the US 1880 census

Downloadable in bulk from the NAPP website

Individual details of name, place of birth, age, occupation,
parental birthplaces etc.

Most fields converted to numeric codes

First pilot - 164,000 heavy industrial workers chosen for the 67
counties of Pennsylvania

Second ‘industrial strength’ data warehouse — 5.27 million
records - entire male population of five states in the NE USA

Recent transfer to supercomputer - enlargement under
consideration






DW overview

Designed for ‘decision support’ type applications not
transaction processing

Usually de-normalised for performance reasons
Supports extremely large data volumes
Employs specialised bitmap indexes to maximise performance

Interfaces to Online-Analytical Processing (OLAP) tools to
handle decision support queries



Specific Census DW structure

Fact/Cube Table contains the coded individual person records
The cube’s measures are the census variables/attributes
The cube is linked via database keys to a series of dimensions

Dimensions are tabular representations of (often) hierarchical
structures used to drive OLAP data (dis-)aggregation
mechanisms



Birthplace
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Occupations

New Occup
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(5.27 million rows
All males in 5 NE
states (PA, OH etc.)
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COUNTY_CODE
43330
43400
43500
43600
43610
43620
43630
43840
43800
45000
45010
45020
45030
45040
45050
45060
45100
45200
45210
45211
45212
45300
45301
45311

COUNTY_NAME
hacedonia
Italy
Malta
Portugal
Azores
Madeira Islands
Cape Yerde Islands
St Miguel
Spain
Austria
Austro-Hungarian Empire
Austria-Graz
Austria-Linz
Austria-Salzburg
Austria-Tyrol
Austria-Yienna
Bulgaria
Czechoslovakia
Bohemia
Bohemia-Moravia
Slovakia
German Empire
Berlin
Baden

STATE_CODE
43330
99599
43500
g8585
43610
43620
43630
43610
95599
g5599
555999
45020
45030
45040
45050
45060
45100
45200
45210
45210
45212
85595
45301
45311

STATE_NAME
hacedonia
Unassigned
Malta
Unassigned
Azores
Madeira Islands
Cape Yerde Isglands
Azores
Unassigned
Unassigned
Unassigned
Austria-Graz
Austria-Linz
Austria-Salzburg
Austria-Tyrol
Austria-vienna
Bulgaria
Czechoslovakia
Bohemia
Bohemia
Slovakia
Unassigned
Berlin
Baden

COUNTRY_CODE
54230
43400
41500
43600
16500
16500
18500
16500
43300
45010
45010
45010
45010
45010
45010
45010
a4230
45010
45010
45010
45010
45300
45300
45300

COUNTRY_NAME
Ottornan Empire
[taly
British possessions, Mediterranean
Portugal
Portuguese MNarth Atlantic |slands
Portuguese MNorth Atlantic |slands
Portuguese Morth Atlantic |slands
Portuguese Marth Atlantic Islands
Spain
Austro-Hungarian Ermpire
Austro-Hungarian Empire
Austro-Hungarian Empire
Austro-Hungarian Empire
Austro-Hungarian Empire
Austro-Hungarian Ermpire
Austro-Hungarian Ermpire
Ottornan Empire
Austro-Hungarian Empire
Austro-Hungarian Empire
Austro-Hungarian Empire
Austro-Hungarian Ermpire
German Ermpire
German Empire
German Empire

CONTINENT_CODE CONTINENT_NAME

45500
45300
45500
45500
55999
55999
95959
95959
45500
45500
45500
45500
43300
45300
45500
45500
45500
45500
43300
45300
45500
48300
45500
45500

Europe, n.e.c./n.s.
Europe, n.e.c./n.s
Europe, n.e.c./n.s.
Europe, n.e.c./n.s.

Unassigned
Unassigned
Unassigned
Unassigned

Europe, n.e.c./n.s.
Europe, n.e.c.in.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s
Europe, n.e.c./n.s.
Europe, n.e.c.in.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s
Europe, n.e.c./n.s.
Europe, n.e.c.in.s.
Europe, n.e.c./n.s.
Europe, n.e.c./n.s.

Dane




&) iSOL*Plus Release 10.2.0.2.0 Production - Mozilla Firefox

File Edt View

o -c

Hiskaty

Bookmarks  Tools  Help

ot |_1'] http: iftiger iso,port.ac,uk: SS60isglpls/workspace  UixtbajaPage=result=

2] Maost Yisited E Customize Links |_1'] Free Hotmail |_1'] Windows Marketplace E Windows Media |_1'] Windows

|:] iSOL*Plus Release 10.2.0.2.0 Product...

SUBSECTOR_VAL

206
216
26
236
239
306
307
308
309
316
7
318
314
326
33k
337
346
335
347
345
356
357
355
387

SUBSECTOR_NAME
Metal mining
Coal mining
Crude petroleurn and natural gas extraction
Monmetallic mining and quarrying but not fuel
Mining not specified (1330)
Logging
Saw- and planing- mills and mill work
Miscellaneous wood products
Furniture and fixtures
Glass and glass products
Cement concrete gypsum plaster
Structural clay products
Puottery and related products
Misc nonmetallic mineral and stone
Furmaces and steel warks and ralling mills
Other primary iron or steel industry
Fabricated steel products
Prirnary nonferrous industries
Fabricated nonferrous metal
Mot specified metal industries
Agricultural machinery and tractors
Office and store machines and devices
Miscellaneous machinery
Electrical machinery or equipment and supplies

SECTOR_VAL
20
20
20
20
20
30
3o
30
30
31
a1
a1
31
31
32
32
32
33
33
34
35
35
35
35

SECTOR_NAME
ining
iring
Mining
hdining
bining
Wood
Wood
Wood
Wood
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
[ran and Steel
Iran and Steel
Iron and Steel
Maonferrous hietals
Monferrous hetals
Unspecified Metals
Machinery
Machinery
Wachinery
Machinery

MAINDIV_VAL

LN N A T v Y o N ' T R U S o B ' U ' Y T s LA A N A A s Y o Y S R L Y L I L

MAINDIV_NAME

Mining

Mining

Mining

hining

Mining

Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing
Durable Goods Manufacturing

(=

Done
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LEV1_CODE

10112109440095

10112109623000

10112105532000

1011210857001

10112109900360

10112109200010

1011102313021

1011107112090

10111109513000
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LEVL1_DESC LEV2_CODE

Cither Stable
Wiorker

Engineer ar
Stationary
Engineer ar
Stationary
Engineman

Locornotive
Diriver or
Railroad
Engineman

Teamsters
Helper

Rock Dump
Man

Ash Wheeler

Assistant Fire
Boss

Tunnelman

Stone Masaon

101121094

101121096

101121055

1011210298

101121092

101121092

101111023

101111071

101111095

LEVL2_DESC LEV3_CODE

Stable
Wiorkers

Stationary
Engine
Dperators

Transport
Eguipment
Operators

Transport
Equipment
Dperators

YWarkers nec

YWarkers nec

Foremen and
Supervisors

Miners
Cluarrymen
and
Well-Drillers
Mine
Development
Warkers

10112102

10112102

10112109

10112102

10112102

10112102

10111102

10111107

10111102

|_1'] iS0L*Plus Release 10.2.0.2.0 Pro... [ @+

LEVL3 DESC LEV4_CODE

Production
Canstruction
and Transpont

Production
Canstruction
and Transpont

Production
Canstruction
and Transport

Production
Canstruction
and Transpont

Production
Canstruction
and Transpont

Production
Canstruction
and Transpont

Adrrinistrative
and
Managerial

Mining Metal
Manufacture
and Textiles

Production
Canstruction
and Transpont

101121

101121

101121

101121

101121

101121

10111

10111

10111

LEVL4_DESC LEVS_CODE

Cutside
General

Cutside
General

Dutside
General

Cutside
General

Cutside
General

Cutside
General

Cormpany
Men

Campany
Men

Cormpany
Men

10112

10112

10112

10112

10112

10112

10111

10111

10111

LEVLS_DESC LEVG_CODE

Dutside

Dutside

Cutside

Dutside

Cutzide

Cutzide

Inside

Inside

Inside

1011 Production

1011 Production

1011 Production

1011 Production

1011 Production

1011 Production

1011 Production

1011 Production

1011 Production

LEVL6_DESC LEVT_CODE LEVLY_DESC

101 Anthracite

101 Anthracite

101 Anthracite

101 Anthracite

101 Anthracite

101 Anthracite

101 Anthracite

101 Anthracite

101 Anthracite

Daone
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Custom Tabulation Engine - System infrastructure

Uses ORACLE DW technology, where the DW sits inside a relational
database, but deploys extensive metadata structures to manage the DW
functions.

The OLAP operations are implemented as SQL extensions that
‘understand’ the metadata and the cube/dimension table structures

This is known as a relational OLAP implementation

It creates a virtual multi-dimensional data cube that can be sliced, diced,
aggregated (rolled up) and drilled down, using appropriately designed
qgueries

Suited to exploiting availability of individual level census data where there
is a desire for wide-ranging custom aggregation/data tabulation

System can be linked to other ORACLE modules — SPATIAL, TEXT, DATA
MINING to form analytical cascade



Example SQL query with OLAP extension

select c.cv_county_code3,nvil(to_char(g.ctv_country_code),'Total'),
nvl(a.nl_narrow_val_name,'Total'), count(c.low_age_val)

from owb10 tarl.uscensus1880 c, owb10 tarl.geog dim g,
owb10 tarl.agegroups a

where c.cv_county code=g.cv_county_code

and c.low_age val=a.low_age val

and c.cv_county_code3 in (4200790, 4200690,4200030)
group by c.cv_county_code3,
cube(g.ctv_country_code,a.nl_narrow_val _name)



Pilot web-based system implementation

 Implemented in ORACLE PL/SQL with the following
components :

— OLAP query generation

— OLAP query post-processing

— Simple web interface (accesses dimensions/displays tables)
— GIS analytical processing using ORACLE spatial functions

— SVG graphics generator for map display and map-based OLAP query
generation



Insights Relevant to E-ARK

Tight coupling of dimension and fact table keys removes
problem of data mismatches (GSI/GSO principle)

Dimensions are ‘mini-repositories’ of valuable structures for
data standardisation across database snapshots and data
tables from different sources (can be used outside DW also —
e.g. occupations in B&O payrolls 1842-1857)

Time dimension less interesting for census than, for example,
business records — monthly payrolls etc., but such a general
purpose dimension would apply across wide range of archived
tables (as would geography, industry, occupation dimensions)

Large ‘upfront’ investment in implementing dimensions but
considerable payoff as archive grows
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