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ROAD — The logical model

ROAD contains published data about localities and assemblages of finds with information related to dating,
geology and geography. Dating and geological data permit a chronological analysis of the datasets.
Geographical data allow for the spatial analysis of datasets. Collected data cover the last three million
years of geologic time (Plio-Pleistocene and Holocene). ROCEEH members enter the selected data from the
literature and their own publications . The purpose of ROAD is to provide:

o Safe, long-term storage of a variety of archaeological, paleobiological and paleobotanical data
o Data for validation of models (for example agent-based models)

o Specific spatio-temporal data for visualization of expansion dynamics

o Specific data retrieval from the database

o Help in understanding the interaction of early humans and their environment by

reconstructing of spatial and temporal patterns of hominin expansions
The structure of ROAD is divided into four main parts, described in more detail in the following pages:
a) Localities and assemblages;
b) Stratigraphy and dating;

) Detailed assemblage descriptions

d) Bibliographic information




Localities, assemblages and geodata

This part of the database contains general information about localities including information about geology
and geography, as well as a general description of the assemblages.

The locality table includes geographical coordinates for each locality. If you would like to display the results

of your query on a map, the locality table will provide you with the required information.




Dating in ROAD includes stratigraphy and published data about the ages of sites, geological layers and
assemblages.

The table ‘geological layer_age’ contains information about the age of the geological layers. The age of a
particular geological layer results from reports by an analytical laboratory for a single sample from the
specific geolayer. When diverging dates for assemblages from the same layer are published, there may be
a variety of age entries in the table ‘geological_layer_age’.

The table ‘assemblage_age’ contains information about the age of the assemblages. The age is based on
results provided by an analytical laboratory for an individual sample from a particular assemblage.

The table ‘geological_stratigraphy’ characterizes the geological age of a stratigraphic unit (consisting of one
or more geolayers) in chronostratigraphical terms. This characterization of the geological age of a
stratigraphic unit includes information about minimum and maximum ages. For a particular stratigraphic
unit there can only be a single entry in the table geological stratigraphy. For most of the geological layers,
relevant entries in the table ‘geological_stratigraphy’ exist. The linking table ‘geostrat_desc_geolayer’
establishes a connection between a stratigraphic unit and a geolayer.

Note that ROAD distinguishes between geological and archaeological stratigraphies. There is a
corresponding set of tables for archaeological stratigraphy (i.e. ‘archaeological_stratigraphy’ and
‘archaeological_layer_age‘) to store dates related to archaeological rather than geological layers. However,
the link between the tables ‘archaeological_layer’ and ‘archaeological_stratigraphy’ has to be manually
established by selecting a foreign key in the table ‘archaeological_layer”.
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Detailed assemblage descriptions include information based on interpretation and analysis of finds. ROAD
categorizes assemblages of finds into several types: archaeological finds, human remains, faunal remains
and botanical remains.

The analysis of archaeological finds yields information for further classification of the specimens, for
example stone artifacts. Their description includes data on raw material, technology, typology and
functional traces. Each of the four different ways to characterize an lithic assemblage are stored in
different tables. Archaeological finds can also be symbolic artifacts which convey an abstract meaning.
Symbolic artifacts are datasets that clearly represent art, music and/or ornaments. Their description is
saved in the table ‘symbolic_artifacts’.

Human remains are described in the table ‘humanremains’. A human remain is a direct and substantial
piece of evidence for the presence of fossil hominids at a particular locality. The description of human
fossils in the table human remains includes information about skeletal elements, pathologies, and
anthropogenic modifications. Every single human fossil represents an individual assemblage unless several
elements belong to the same skeleton. Such cases occur in ROAD, but they are the exception rather than
the rule.

The table ‘publication_desc_humanremains’ provides further specifications about the specimens, for
instance on taxonomic assignments, individual age and sex. In this way, different opinions about the
classification of human fossils can be stored in ROAD. Since we collect all published variants, the final
decision on fossil classification is left to the user. Thus, a straightforward query for a particular human taxa
will retrieve all specimens if human taxonomy is left unsupervised. For this reason, unsupervised mapping
of the distribution of human taxa may lead to ambiguous outcomes and is not usually recommended!
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Bibliography

Bibliographic information describes a publication resource and typically contains bibliographic data
such as author name(s), the title of the publication, the name of the publisher, the title of the

journal, as well as data on volume, issue, publication year and an abstract.
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Data entry
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SQL queries

A database is not just a way of structuring data: it also defines a set of operations that can be performed
on the data. For relational databases this set of operations uses a language called SQL (Structured Query
Language). SQL statements are classified into several classes. One of these classes is called Data

Manipulation Language (DML).

The DML class includes SELECT ' 20ie: locality

statements. All operations of idlocality AL type X y

this class operate on data. Data Blombos Cave South Africa Cave 21.218 -34.413
cannot be stored in a database Haalenberg Namibia Rock shelter | 15.467 -26.586
without corresponding Swartkrans South Africa Cave 27.755 -25.969
database objects. For example, | sibudu Cave South Africa | Rock shelter | 31.086 | -29.522
a data record cannot exist |'qiaqs Namibia Rock shelter | 16.583 | -26.208
without a table. A table, Linksfield South Africa Open air 28 -26.17
regardless of whether it

contains data or not, is one database object. There are also operations for database objects. These
operations belong to the DDL (Data Definition Language) of SQL operations.

An example table is shown above and is called ‘locality’. The table ‘locality’ has five columns (= attributes)
and six rows (= data records). The table ‘locality’ contains data about six localities. Four of these localities
are located in South Africa and two are in Namibia. Two of them are of the type ‘Cave’, three are of the
type ‘Rock shelter’ and the last one is of the type ‘Open air”.

In order to retrieve data from the table, the table must be queried. An SQL SELECT statements is used to
do this. The complete syntax of such queries may be quite complex. Its basic structure, however, is not
complicated. We start with the basic select statement specification. This illustrates that we may write and

perform powerful queries even though the basic statement is not difficult to SELECT

understand.

The basic SQL SELECT statement on the right is divided into a select list
(SELECT), a table list (FROM) and optional qualifications (WHERE). The select
list (keyword SELECT) represents the part which lists the columns to be ALY
returned. It is also called the SELECT clause. If the query should return all
columns of the queried table, we can use the alias ‘ *  (asterisk) to denote all
column names. The table list with the keyword FROM represents the part
listing the tables from which we retrieve data. It is also called the FROM [WHERE ... ]
clause. With the simple query shown on the following page, we simply list all

entries in the table ‘locality’.
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SELECT
idlocality, SELECT clause
country,
type,
X, idlocality country type X y
y FROM clause Blombos Cave South Africa Cave 21.218 -34.413
Haalenberg Namibia Rock shelter | 15.467 -26.586
Swartkrans South Africa Cave 27.755 -25.969
or alternatively: Sibudu Cave South Africa Rock shelter | 31.086 -29.522
Tiras 5 Namibia Rock shelter | 16.583 -26.208
SELECT
SELECT clause | Linksfield South Africa Open air 28 -26.17
%
} FROM clause  The result is the same no matter how the SELECT clause is
FROM specified.
SELECT The following query retrieves all attributes from the table
* ‘locality’, which are of the type ‘Cave’. (The WHERE clause will
be described in further detail in one of the following sections).
FROM
locality
WHERE
idlocality country type X y
type = “Cave Blombos Cave South Africa Cave 21.218 -34.413
; Swartkrans South Africa Cave 27.755 -25.969
SELECT In this case both resulting rows are unique. However, if we
country, restrict our selection to country and type, both of the rows are
identical.
type
FROM
locality
country type
WHERE South Africa Cave
type = ‘Cave’ South Africa Cave

14




SELECT
DISTINCT
country,
type

FROM
locality

WHERE

type = ‘Cave’

SELECT
DISTINCT
idlocality,
country,
type

FROM
locality

WHERE

type = ‘Cave’

SELECT

idlocality,
country,

type,

X,

y
FROM

locality
ORDER BY

idlocality

To eliminate duplicate records in the results and to fetch only
unique records the SQL keyword DISTINCT can be used in the
SELECT clause. In this way, extended queries yield unique results.
The result consists of only one row.

country type

Cave

South Africa

The example below shows another SELECT query. In this case,
however, the attribute ’idlocality’ distinguishes both of the
results. Adding DISTINCT in the SELECT clause does not lead to
a smaller number of results, because both cases differ.

idlocality country type
Blombos Cave South Africa Cave
Swartkrans South Africa Cave

If we wish to sort search results by one or more columns

the ORDER BY clause has to be specified, as shown here:

idlocality country type X y
Blombos Cave South Africa Cave 21.218 -34.413
Haalenberg Namibia Rock shelter | 15.467 -26.586
Linksfield South Africa Open air 28 -26.17
Sibudu Cave South Africa Rock shelter | 31.086 -29.522
Swartkrans South Africa Cave 27.755 -25.969
Tiras 5 Namibia Rock shelter | 16.583 -26.208

ORDER BY clause

15




SELECT

*
FROM

locality
WHERE

Idlocality =
‘Sibudu Cave’

WHERE clause

A query can be additionally qualified by adding a WHERE clause
specifying the rows which are wanted. The WHERE clause
contains a Boolean expression (true/false value). In the example
shown, the Boolean expression is: idlocality = ‘Sibudu Cave’.

idlocality country type X y

Sibudu Cave South Africa Rock shelter | 31.086 -29.522

A WHERE clause can be specified by using comparative or logical
operators. In the example above, we used the comparison

operator ‘=‘. Other examples include: >, <, >=, =<, like, ilike, in,
not in.

The operators ‘like’, ‘not like* and ‘ilike’ require some explanation.
With these operators we may search for strings, i.e. for partial
data: For example, we may search for entries containing the letter
‘a’ in type. However, the string to be searched for needs to be
bracketed by the wildcard ‘%‘, because any combination of letters
and/or characters may come before or after the ‘a’“.

SELECT

%
FROM

locality
WHERE

type like ‘%a%’;

idlocality

country

type

Yy

Blombos Cave

South Africa

Cave

21.218

-34.413

Haalenberg

Namibia

Rock shelter

15.467

-26.586

Swartkrans

South Africa

Cave

27.755

-25.969

Sibudu Cave

South Africa

Rock shelter

31.086

-29.522

Tiras 5

Namibia

Rock shelter

16.583

-26.208

Linksfield

South Africa

-26.17

Open air 28

If the percentage signs are omitted, the ‘like’ operator acts as an
‘=" operator. The ‘not like’ operator yields inverse results. It
excludes all entries containing the letter ‘a‘ from the resulting
table. The operator ’ilike‘ can be used instead of ‘like’ to make the

match insensitive to case.

The WHERE clause may include more than one condition. The
following statement has two conditions which are combined with
the OR operator. As a result, the SELECT statement lists all the
records of the table locality which are of type ‘Rock shelter’ or
‘Cave’. As the locality Linksfield is of type ‘Open air’, it is not
retrieved by this query.
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SELECT idlocality country type X Yy
* Blombos Cave South Africa Cave 21.218 -34.413
FROM Haalenberg Namibia Rock shelter | 15.467 -26.586
Swartkrans South Africa Cave 27.755 -25.969
locality
Sibudu Cave South Africa Rock shelter | 31.086 -29.522
WHERE Tiras 5 Namibia Rock shelter | 16.583 -26.208
type = ‘Rock shelter” Linksfield South Africa Open air 28 -26.17
OR
To combine multiple conditions, the AND and OR operators should
type = ‘Cave; be used. The AND operator retrieves records fulfilling both
conditions, the OR operator retrieves records complying with
either one of them.
What happens if we replace the OR operator in the query by the
AND operator? The OR operator is less restrictive and retrieves
SlEtEeT more records. If multiple ANDs SELECT
* and ORs are used in the WHERE *
FROM clause, the AND operators are FROM
_ evaluated first, and then the OR
locality operators after. If we wish to locality
WHERE change the evaluation order, | WHERE
country = ‘South Africa’ we need to use brackets. country = ‘South Africa’
AND Compare both of these queries. | AND
pels Cave. Where is the difference? (type = ‘Cave’
OR The queries have the same | 4p
SELECT clauses and the same
type = ‘Rock shelter’; type = ‘Rock shelter’);
FROM clauses, but the WHERE clauses are different. In the WHERE
clause on the right hand query, brackets are used for the OR
operator. These brackets change the evaluation order in the
WHERE clause. In this query, the type = ‘Cave’ OR type = ‘Rock
shelter’ criteria are evaluated first, and then the criterion country
= ‘South Africa’ is applied. In the query shown on the left hand
side, the criteria country = ‘South Africa’ AND type = ‘Cave’ are
applied first, and the criterion type = ‘Rock shelter” after. In view
of this difference, will the results of both queries be the same?
idlocality country type idlocality country type
Blombos Cave South Africa Cave Blombos Cave South Africa Cave
Haalenberg Namibia Rock shelter Haalenberg Namibia Rock shelter
Linksfield South Africa Open air Linksfield South Africa Open air
Sibudu Cave South Africa Rock shelter Sibudu Cave South Africa Rock shelter
Swartkrans South Africa Cave Swartkrans South Africa Cave
Tiras 5 Namibia Rock shelter Tiras 5 Namibia Rock shelter
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Table: Locality

idlocality

country type X y
Blombos Cave South Africa Cave 21.218 -34.413
Haalenberg Namibia Rock shelter | 15.467 -26.586
Swartkrans South Africa Cave 27.755 -25.969
Sibudu Cave South Africa Rock shelter | 31.086 -29.522
Tiras 5 Namibia Rock shelter | 16.583 -26.208
Linksfield South Africa Open air 28 -26.17

1. Write a query to (i) find all localities of type ‘Open air’ or ‘Cave’ and (ii) order the query results by
type.
2. Write a query: find all localities in South Africa with ‘Cave’ as a part of idlocality by using the
‘like’ family of operators.
3. Fill the gap, i.e. specify the attributes to be selected (...), so that the results consist of x rows:
SELECT Attributes
DISTINCT
1row
FROM
locality 3 rows
WHERE
Country = ‘South Africa‘
4 rows

18




Queries — The ROADWeb Query Tool

The ROADWeb query tool allows the user to compose and perform their own SQL queries. The
flexibility of the tool is among its advantages. It permits easy writing of SELECT queries for the ROAD
database. However, one of the challenges is that knowledge of the ROAD structure is required and

not all features of SQL SELECT queries can be used.

ROCEEH PHP OGC  Mapserver

ROAD query

’ New query ‘

Tables included in the query

agemodel ~
animalremains

archaeological_layer
archaeological_layer_age
archaeological_stratigraphy
archlayer_correl_archlayer
archlayer_correl_geolayer
assemblage

assemblage_age
assemblage_agemodel_age v

i select table ‘

Login to the ROAD database and chose “query data“
from the menu on the left. A list with existing queries

opens. Chose “new query”.

For every clause of the SELECT query, the ROADWeb
query tool has one or more graphical elements. At first
the tool shows the user a multiple selection box with
ROAD tables. This step corresponds to the FROM
clause. Choose tables and confirm by clicking on “select
table”. Use the CTRL key to select multiple tables. After
clicking “select table” the table columns (= attributes)
are displayed.
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SELECT

FROM

ROAD query

New query
Tables included in the query

Criteria for the query

geological_layer
geological_layer_age
geological_stratigraphy
geopalitical_units
geostrat_desc_geolayer
humanremains
laboratory

¥ | selecttable
Criteria for the query:

enter value or andlor operator

locality
|Fho_nh_nn'bu1e Type  [Sort b
[0 [localitridiocality wvarchar|[]
I [ |lecalityregion varchar |[]
|||_' locality.country varchar ([ ]
] |localitytype wvarchar ([ ]
|||_' localityx floats ([
||—_ localityy foats ]
|||_' localityz floats ([
I [ |lecalitycomments varchar |[]
IO |iecality.gia ind |
] |locality.created date |[]
|||_' locality.owner varchar ([ ]
I [ |lecalitycoordinate_source |varchar|[]
|||_' localitymod_history varchar ([ ]
||—_ localityno_data_entry bool (]
|||_' localityfigures varchar ([ ]

slan search

Save as | Query name



ROCEEM PHP OGC  Mapserver

|| roa query

MNew guery
Tables included in the query Criteria for the query

function A
geodata

geological_layer
geological_layer_age
geological_stratigraphy
geopalitical_units
geostral_desc_geolayer
humanremains

laboratory

¥ | selectlable

Criteria for the query:

enter value or andlor operator enter subgquery or and/or operator
ocality
[Ehowpingute ipel [Sort by
O |ledqityidiocality archr|[]
L lodmiity ragion varciir ([ SELECT
[ |loqity.country arcer|| |
O |leduiit:type varciir |[]
r lodglityx float |
O |lodRiityy foat@ (]
EE CE fioatll | FROM
O |ledqRity.comments varciir ([
r loqmlity. gid int4 O
O |lodgMiity.created datell (]
r lo arceer|| |
Llu ce |varciibr|[] ORDER BY eesy
[ ] archer|[ |
[ ] booll (]
rl:\ lity.figures archir|[]

S—

slan search Save as | Query name

SELECT ORDER BY

Next, the SELECT and ORDER BY clauses can be specified. Select each column to be displayed in the search
results by clicking the checkbox on the left hand side. The checkbox on the right hand side corresponds to
the ORDER BY clause. Selection of one sorting criterion is possible, but not required. Do not select more
than one criterion from all tables in the query. The ORDER BY clause in the ROADWeb query tool does not
imply a hierarchy, and so the query results won’t be displayed.

enter value or andior operator ..
T In order to create a condition SELECT
Wnume lipe  [Sort by .
T |lecaitydiocaty varchar|[ ] 2. in the WHERE clause, the user
O wvarchar |[_] .
=N varchar | needs to perform two clicks:
[0 |tocalitytype varchar|[] FROM
O |localityx floats | H
O Jocainy I 1. Click on the column
O o] , L ||m name (attribute in pink)
L logglily commagls wvarchar |[_]
0 Iar.a: g ind | and WHERE
LI'JL'a'll. o 1 date (]
[ |locality K ) varchar |[] .
=a oW Zourc [varchar| ] 2. then click on the button
O varchar ([] “«
= ¥ bool |0 enter value OR and/or ;
[ [lecalityfigures varchar|[]

OPERATOR".

slan search Save as | Query name

The selection appears in the
upper part of the window.
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ROCEEH PHP OGC Mapserver

|_| ROAD query

New query
Tables included in the query Criteria for the query

; - ~
;U::Sz:'a ~ localitytype = w [Cave' (] }]| dear

geological_layer
geological_layer_age
geological_stratigraphy ) . @
geopalitical_units localitytype = v [Open air| (]|} dear
geostrat_desc_geolayer
humanremains

ar | clear

laboratory
¥ J
selecttable
Criteria for the query: localitytype = "Cave” or localitytype = 'Open air'
enter value or and/or operator enter subguery or and/or operator
ocality
Showjatribute [Typa Sort by
¥ |localityidiocality varchar|[]
’ _|_ localityregion varchar|[_]
1 |locality.country varchar|[_]
[0 |iocalitytype varchar|[]
0 |ocalityx floatd
] |iocalityy floatd
] |iocalityz floatd
] |localitycomments varchar|[]
T locality.gid int4
] |localitycreated date |LI
0 [iocality.owner varchar|[]
[ |tocality.coordinate_source | varchar|[]
[0 |ocalitymod_history varchar|[]
T locality.no_data_entry boal
1 |localityfigures varchar|[]
N\,
milat SROG. | Saveas  Query name

/

Now the comparison operator and the value to compare may be specified. When you design a query
please keep in mind that sequence matters. The sequence of your criteria has a significant impact on your
results. Particularly, in case of a complex query it may be good to structure your query before you start to
compose it in the ROADWeb query tool.

Before you run the query by clicking on the button in the lower left, check the following items:

. Did you choose attributes to be displayed in the query results?
o Did you choose a single sorting criterion?
. Did you delete the last operator in your query?

If you answered all questions with ‘yes’, then click “start search” to run your query. The results will be
displayed in a new window.

A last word on saving your query: ROAD offers two options, first, to save your query as such or, second, to
save the results of your query. Before you save, think about what serves your purpose best. If you want to
keep your query, maybe only changing some of the criteria in the WHERE clause next time, you may do this
on the page shown above with the “save as” button. Think about a clear name that allows you to find it
again in the list. If you want to display the results of your query, for instance on a map, or if you wish to
edit the results table of your query—maybe because it contains equivocal datasets—it might be better to
save your results instead of the query structure. After you run the query, you will see a corresponding
button under the results table. To save the data in an Excel table (csv format).

Understood so far? Great! That means you’re ready for another round of exercises.
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ROAD also includes a table called ‘locality’, which is in fact the most important tables in the database.

1. Write queries 1 and 2 from Exercise Q-1 with the ROADWeb query tool. Note: values of the
attribute ‘type’ use lower case letters.

EXCERCISE Q-I:

1. Write a query to (i) find all
localities of type ‘Open air‘
or ‘Cave’ and (ii) order the
query results by type.

2. Write a query: find all
localities in South Africa with
‘Cave’ as a part of idlocality
by using the ‘like’ family of
operators.

2. Find out with one query how many different locality types are stored in ROAD.

3. Find out with two queries if the number of all different combinations of genus and species
stored in the table ,publication_desc_humanremains” is greater than the number of all
different combinations of locality, assemblage, genus and species stored in the table
»publication_desc_humanremains“

22



Until now we worked exclusively with a single table—the locality table. Most databases, however,
possess more than a single table. If a database has more than one table, we may wish to join two (or
more) of them to retrieve the information we need. SELECT statements that work on two more tables are
called Joins.

Join combines table entries from two or more tables—row by row and column by column. Let us take
two examples, table 1 (blue) and table 2 (red):

coll_1 coll_2 SELECT col2_1 col2_2 col2_3
*
FROM
1 bed exampleTablel, 1 a bed
exampleTable2
3
4 efg 4 b grst
7 higklmno
If we do not specify which Coll1_1 Coll1_2 Coll2_1 Coll2_2 Coll2_3
fields are being joined, the
result is called a “Cartesian 1 bcd 1 a bcd
join“, in which all rows in
the blue table are joined 1 bed 4 b qrst
with all rows in the red 4 efg 1 3 bed
table. This  procedure
corresponds to a 4 efg 4 b grst
multiplication of the table
. 7 higkl 1 bcd
rows (3 x 2 = 6), wherein 'gkimno @ ¢
the table columns are 7 higklmno 4 b grst
unified. In practice,

Cartesian joins make no sense. They are resource intensive, and they are usually performed by accident.
They are, however, important for understanding how joins work in general. In order to establish joins
between two tables we need to specify in the WHERE clause which attributes correspond to each other.
Have a look at the example below which also joins both of our tables. This time the two joins are linked
using the operator AND. Both conditions must be fulfilled. In this case, only a single case remains instead of
the six resulting from a Cartesian join.

SELECT
*

FROM
exampleTablel, Coll1_1 Coll1_2 Coll2_1 Coll2_2 Coll2_3
exampleTable2

WHERE 1 bed 1 a bed
coll 1 = col2_1

AND
coll 2 = col2_3

3
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Only the first row in the table below meets the requirements of the join. In the case of joins #2, 3, 5, and 6,
neither one of the join conditions are met. In join #4, the first condition is met, but not the second one. If
tables are linked with joins, all conditions must be fulfilled.

Coll1_1 Coll1_2 Coll2_1 Coll2_2 Coll2_3

1 bcd 1 a bcd J

1 bcd 4 b grst 1#4and
bcd # grst

4 efg 1 a bcd 4+#1and
efg # bcd

4 efg 4 b grst efg # grst

7 higklmno 1 a bcd 7 #1 and
h... # bcd

7 higklmno 4 b grst 7 #4 and
h... # grst

In addition to the locality table (introduced at the beginning of the query section) we show another table,
the table ‘assemblage’. The assemblage table contains specific information about names and categories
which are not mentioned in the locality table. The attributes ‘idlocality’ and ‘idassemblage’ represent
unique identifiers and/or primary keys of the table assemblage. Let us first join the information on
localities and their assemblages.

Table: Assemblage

idlocality idassemblage | name category
Sibudu Cave 1 106-1 plant remains
Sibudu Cave 2 B/Gmix, B/Gmix2 Inven- feature, raw material
tar
Blombos Cave 1 BBCM?2 human remains
Haalenberg 1 Haalenberg Fauna 6 paleofauna
Haalenberg 2 MSA Inventar raw material, miscellaneous finds,
technology, typology
Swartkrans 1 Swartkrans Member 1 paleofauna
Fauna
Swartkrans 2 Member 3 organic tools, raw material,
technology, typology
Swartkrans 3 Swartkrans Member 1 human remains
Tiras 5 1 MSA Inventar raw material, technology, typology
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SELECT
category, country
FROM
assemblage
locality
WHERE
assemblage.locality = locality.locality
AND

category LIKE ,%human remains%°;

In this SELECT statement we have the same join
condition, but without aliases a and b. To avoid
ambiguity, we insert the table names instead of the
aliases. From this SELECT statement we retrieve a result
table with two rows and two columns.

Table: Assemblage Table: Locality
category country
human remains South Africa
human remains South Africa

27



Exercise Q-lll

1. Show the result of the following SQL statement:
Coll1_1 Coll1_2 Coll2_1 Coll2_2 Coll2_3
SELECT
*
FROM

exampleTablel,

exampleTable2

WHERE

coll_1=col2_1;

2. What is the difference in the SELECT statement below and how many search results will we get?

SELECT
*
FROM
exampleTablel,
exampleTable2
WHERE
coll_1=col2_1
OR
coll_2 =col2_3;

3. Write a query: find all localities in Namibia with paleofauna assemblages (in category).

4. Write a query: find all localities of type ‘Cave’ with stone artifacts as assemblages. Stone artifact
categories are typology, technology or raw material.

(*) The correct results of the exercises are shown at the end of this manual.
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Joins in ROADWeb

Impressum HAdW ~ROCEEH PHP OGC Mapserver

[T ronp Avfrage
Neue Abirage
B webGls
Tabellen fur die Abfrage Where' Bedingungen der Abfrage Alter (Eingabe in Jahren)
B paten ansehen/bearbeiten = §
agemodel -
B Werkzeugkiste :gmﬂi:‘_ :i:zemblage_zge B min Seleklion der
Date b Periode
IR tsjom siragen archaeological_layer
B Daten importieren archaeological_layer_age e
L archaeological_stratigraphy Spalten mit
archiayer_correl_archiayer Datierungsinformation
I Developer WebGls archlayer_correl_geolayer { in der Ergebnismenge
B Tabellenbeschreibung anzeigen?
assemblage_age -
Foedback Tabellenauswani
Alemouden "Where' Bedingungen der Abfrage:
loginname: christine
groupname: roceeh I Wert eingeben oder andior-Operator . Subquery eingeben oder and/or Operator
lassemblage locality 1
e Tierung|[nzeis - =
@] asssmngsmzssemnrﬁ | I ([ ocality o - -~ |
] |assemblagegid P 0 [T ocaiyregion g\, o
] locality ! Y e [] = localitycounty &
@] assemblagename g0 W\ [&] ) 5
(W] assemblage comments A —" 4 ocalityx -
@] assemblage.category ) W localityy floats
(W] assemblage.x n IlE localityz floats |
@] assemblage.y floats |[] [{ [ locality comments varchar|[0]
] |assemblagez floats | lE Jrocaiitygia e[
] assemblage.geostrat_idgeostrat |varchar|[] @] locality.created date |[]
@] assemblage lithic_piece_count _[int4 [ (@] locality.owner varchar |[7]
@] assemblage.coordinates_present|bool  |[] I locality.coordinate_source |varchar
@] assemblage. date varchar|[T] I localitymod_history varchar|[7]
[&] assemblage created date | IlE localityno_data_entry bool
] |assemblage.owner varchar| [ [E [rocaiityfigures varchar| ]
a assemblage.collection_bias 2 |[]
5] assemblage.is_systematic 2 |[]
(] assemblage.mod_history varchar|[[]

Suche starten | | Speichern als | Query name

In ROADWeb join conditions are established, by selecting the tables required for a particular query. In
the next step, the two tables are linked by clicking on the attributes which correspond to each other. As
soon as a second attribute is selected, the join appears in the upper part of the window linked by an “ ="
sign.

[[[RroaD Abfrage

Neue Abfrage

Tabellen fir die Abfrage

agemodel “ |Wassemblage.locality_idlocality = ~ locality.idlocality |(||))|clear|
agemodel_assemblage_age F = DD

animalremains " Mand ~
archaeological_layer

archaeological_layer_age
archaeological_stratigraphy
archlayer_correl_archlayer
archlayer_correl_geolayer

assemblage
assemblage_age ~

Tabellenauswahl

"Where' Bedingungen der Abfrage: assemblage.locality_idlocality = locality.idlocality and

| [ Wert eingeben oder andlor-Operator | Subquery eingeben oder and/or Operator |

Please keep in mind that sequence
matters, and this is also valid for joins.
Should you wish to design a rather Query checklist:
complex query, please sketch it on paper

e First add joins, then add WHERE clauses
first and try to figure out the proper

sequence of joins. e Link joins and other WHERE conditions using AND
You may either save your query (to * Allbrackets in place?
continue working on it later) or you may e Attributes chosen to be displayed in the results?

run the query and save the results (for ) o
. . . e Only one sorting criterion
instance if you wish to plot the results on

a map.) e Delete last operator
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Exercise Q-IV

1. Werite queries 3 and 4 from Exercise Q-lll using the ROADWeb query tool.
EXCERCISE Q-lll:

3. Write a query: find all
localities in Namibia with
paleofauna assemblages.

4.  Write a query: find all
localities of type ‘Cave’ with
stone artifacts as
assemblages. Stone artifact
categories are typology,
technology or raw material.

2. Write a query to find out the classification (genus, species) of skeletal elements stored in human
remains.
Note: This query requires information stored in further tables in addition to assemblage and
locality. Please sketch the query before you start to write it with the ROADWeb query tool.

(*) The correct results of the exercises are shown at the end of this manual.
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Querying for age and dating with the ROADWeb Query Tool

Chronological information in ROAD

) ) ) Geological_stratigraphy source of dating

may be associated with a variety of
units, for instance a geological Geostrat_desc_geolayer linking table
layer, an assemblage and/or a Geological_layer source of layer information
stratigraphic unit, be it

. . Assemblage_in_geolayer linking table
archaeologically or geologically
defined. If you wish to perform a Assemblage source of assemblage information

query that includes age and/or

dates, you would need to query five tables.

However, the primary source of information about the chronology and the age of an assemblage is the
table ‘geological_stratigraphy’. Geological stratigraphy incorporates the quintessential information about
dates thereby providing the narrowest possible age of a layer. In other words, ‘geological_stratigraphy’
contains an unambiguous summary of available dating records.

Read the following query and guess the result:

SELECT
assemblage.locality_idlocality
FROM
assemblage.
assemblage_in_geoloayer,
geological layer,
geological_stratigraphy,
geostrat_desc_geolayer
WHERE
assemblage_locality_idlocality = assemblage_in_geolayer.assemblage_idloclaity

AND

assemblage.idassemblage = assemblage_in_geolayer.assemblage_idassemblage
AND

assemblage_iin_geolayer.geolayer_idlocality = geological_layer.locality.locality_idlocality
AND

assemblage_in_geolayer.geolayer_name = geological_layer.name
AND

geological_layer.locality_idlocality = geostrat_desc_geolayer.geolayer_idlocality
AND

geological_layer.name = geostrat_desc_geolayer.geolayer_name
AND

geological_stratigraphy.idgeostrat = geostrat_desc_geolayer.geostrat_idgeostrat
AND

geological_stratigraphy.age_min <= 50000
AND

geological_stratigraphy.age_max >= 50000

31



1. Write the query you just studied with the ROADWeb query tool. Compose the long WHERE clause.

2. Modify the query to list all localities with assemblages of the age 20,000 — 50,000 years.

ROCEEH PHP OGC  Mapserver

| | ROAD query |
New query h

Tables included in the query Criteria for the query i::;:?:;zg:;n YRR O
agemodel ~ | assemblage locality_idlocality = + localityidlocality | { | )| clear 120000
animalramains min Chooza
archaeological_layer i
archaeological_layer_age 120000 petkd
archaeological_stratigraphy L
archlayer_cormel_archlayer Show
archlayer_cormel_geolayer columns
assemblage — with age
assemblage_age — information

| assemblage_agemodel_age v| in result

selecttable \ set? /

Criteria for the query: assemblage locality_idlocality = localityidlocality

enter value or andior operator enter subquery or andior operator |
ssemblage Jocality
| [Showpitribute flype [Sort by |[ShowfAttribute e [Sortb
1 [ [assemblage.idassemblage intd O M |1ocalityidlocality varchar|[]
( [ |assemblage.gid int4 ] |iocaiityregion varchar [C]
T assemblage locality_idlocality varchar|[_] T locality. country varchar ||

Fortunately, we developed a more convenient way to work with the ROADWeb query tool and compose
the age query: the age box. The age box automatically appears in the upper right when tables associated
with the assemblage table are selected. You just need to fill in @ minimum and a maximum age. Entries in
these cells define the ‘search age interval’. Both fields must be filled out to perform the age query
correctly! If one field is left blank, the results will include all assemblages regardless of age. If you wish to
search for a single age, you may enter the same value in both fields. After the SQL query is performed, the

generated SQL query is shown in a new window along with the search results.

result of query
SELECT DISTINCT on (locality.idlocality) locality.idlocality FROM assemblage, locality,all_age(120000,120000) as (locality
varchar, blage int, mblage_name varchar,query_age_min int, query_age_max int, age_comments varchar) WHERE

((assemblage.locality_idlocality = locality.idlocality) and locality = assemblage.locality_idlocality and assemblage =
assemblage.idassemblage) (#: 212)

save result  printresult. ROADWeb MapModul

locality.idlocality
Aar 2

Adrar Bous
Ain Aghbal
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There is one more issue to be kept in mind, when searching for age intervals. Age interval search is “true”
if the queried age interval intersects with the database age interval, that is, in these four cases:

Query age interval ‘— |— M H
Database age interval M M M M

Searching for an age interval, the query results will eventually include localities and/or assemblages which
are either younger or older than the queried age interval. This is because the given age interval intersects
with the queried one.

If there is no overlap at all, the age interval search is “false”, as shown by the examples below:

Query age interval — —
Database age interval — —
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The ROAD Map Module

The ROAD Map Module allows the user to view various spatial information without
additional knowledge of GIS software. This spatial information can be added as a layer to
the given default map which already has a base layer.

There are two kinds of layers that can be added to a given map: 1) a layer with predefined
content (WMS map layer), and 2) a layer with content that the user defines (search layer).

lectipn™.~  Show Search Add ROAD Search Layer ~  Add External Search Layer + Took~  Overvi
_ Mapkelectipa™. ow Layers a yer ernal Search Layer ool erviewmap
i oz Wellsrussiand wan
ROCEEH Virtual Atias J . Polen J =) b2 L4
o Deutschland S L
ROCEEH Southafrica AL /' Ukraine " Select Base Map
T NV Kasachstan
i N Climate Data = O\=. i Mongo
2 W 7’ V = :
, Mugelo Italy Geodati™ o ot
UsA. i pan
A3 2 SFBB06 Map b
K GAR Lo Atl hoid h Geonetwork Map J
o > t aormsc er Tuhesien Mittelmeer
™ for 7D 280 Marokko
Golf von A Libyen Agypten
Mexiko, Mexiko s Saudi-Arabien
h Kuba
¥ | Puerto Rico Oman

1. To add a WMS map layer, first select a WMS layer collection (WMS map). The menu item
"Map selection" shows a list of available WMS maps. When a map in this list is selected, a
window with layers of the selected map will be shown. To add the WMS map layer to the
map, select a layer.

e

Show Search Layers

Add ROAD SearchLayer - Add External Search Layer - Took-  Overviewmap

Vereinigtes

R . B V\:ﬂlsmsalz?‘kr:lr!l‘ £ R
= ac Deutschland o et »J
no S y - Sawisich B s
i i /‘.1“5 e Frankreich S04 4. Y
- i TN s P, G
[ Y5 fan s Hiali
L3 o " “Spanien =
USA 4
K5 Mo, Portugal
Nord 1
e Atlantischer Tinesien Mittelmeer *
i | -_
o A Ao, Ozean Marokka
Golfvon 1 Algerien | ibven | Agypten
Lt wsu..“" Saudi-Arahien .
(25 D Climate Data
) Mauretanien §
B T - Map | Layer Information
 Gustemala " -
gl Kﬁr\ﬁgg'hes Golf van
Nicarague . Map Layers Layer Legend » Bengalen A
o y 3 . olf vory
B g Y\fenezu:la . 47 Clmate Dats Thailand
7 . Gayane L Jerfsee
S e a[7|Recent
Ll
i = [ Mean Annual Temperature [°C] (recent) L
[] Annual Precipitation [mm] (recent)
wiatl ce
b o 4 [T]MIS 5 - Temperature [°C]
ve
AL [] Annual Mean A
. 5E
B [] Warmest Quarter
o [ Coldest Quarter <,
o [ Warmest Month (Maximume: exe= L cher
o 7] Coldest Month (Wirimum) ’b En
4 [T]MIS 5 - Precipitation [mm]
sudatlantik [F] A Man
[ Wettest Month v
Close
miLouErens
e
a 1o 200
Google
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2. To add a search layer, you must first perform a search. The Map Module presently offers
two search possibilities: a) search the ROAD database, and b) search a remote database.

a) The menu item "Add ROAD Search Layer" allows the user to use either a simple search
template or search results already generated in a ROADWeb query. With the simple search
template, the user can vary search basic parameters to perform a search in ROAD. In both
cases the search results will be added as a layer to the map.

Hapelectipn™.- Show Search Layers Add ROAD Search layer - | Add External Search Layer - Took~  Overviewmap
= - Ver
L e S ; .
Irland ROAD Simple Search= O\ o 7
on ac Deutschland e : P
1 ROADWeb Search Resul *: - SelectBase Map
- oL / fe _ Kasachstan 3
M s Frankre\ct!:;' Pl Y Mongo
0 W NS o ik ; o
Italien /5 g . i
5 L Spanien : fir g Usbekistan
o5 e Portugal qarwchanland " - rirg [ Tarkmenistan
% Nord . E 5 ; Chin
) ROAD Simple Search EJ]ES Afghanistan
™ LN Iran 1
Locality/localities: n t L Pakistan
Golf von 4
exike, Mexika Assemblage Categories (OR combination) : i
A Kuba Indien Myanmari
- jregtoficy Human remains Plant remains Symbolic artifacts ol Birma)
RN Karibisches Fauna Organic tools Lithics Thailand
Nicsragus i
| Venezucla
¥ gD Age selection (enter age in years or choose period) o

", Surinam =
A R Age Min: =
~
Age Max: ~
an ]
Brasilie| Choose period
R0
3 W
- Bolivien
gl L Indischer
4 Paraguay Ozean
Chile 74"
L
74
,E Urugusy Search Cancel
Argentinien

b) The menu item "Add External Search Layer" shows a list with available databases for
search. The ROAD Map Module currently allows searches in two external databases:
Neotoma and Neogene Quaternary Mammals Database (NQMDB). Neotoma covers the
Pliocene-Quaternary part of Earth’s history, during which humans evolved and modern
ecosystems developed. NQMDB hosts lists of micro- and macro-mammals for Pleistocene
fossil localities in western Eurasia. To get a search template, select a database from the list.
The search template allows you to vary one or more search parameters and perform a
search in the remote database. The search results will be added as a layer to the map.

Show Search Layers Add ROAD Search Layer - | Add External SearchLayer ~ Took~ Overviewmap

A ’
NEOTOMA e

7 e
nomoe Select Base Map

Russland

Tunesien Mitteimeee
, L J

rokko

Agerien |\ ien Aovrmg

Sudan

/Tschad/
—~A E

S

nia

g
SPubik Kongd
~ Search Dataset S Lransens
= R
Age Min: =z o, e )
Age Max: < £
Dataset Type: > Namig@
A T Madagaskar
Taxon name: [ )|
L]
Age of: v Gdatlantik i
Sidolgks #3p Legend x
. E——
. L]

Search Cancel
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3. Each search layer of the map ca

n be disabled or enabled by clicking on the layer in the

“Search Layer Window”. In the same “Search Layer Window” there are four buttons for
each layer, which allows layer modifications. The first button changes the opacity of the

layer, the second changes the sym

s\,

4 | Human Remains
108F o

[ Layer Legend
1 4 Search Layers
7] Human Remains

7] Symbolic Artifacts

10 8F

Symbolic Artifacts

bol, and the third changes the size of the symbol.

Mafselectip™~  Show Search Layers Add ROAD Searchlayer ~  Add External Searchlayer ~ Took~ Overviewmap

Select Base Map

Schweden

y
Finnland Russland
Close 1 Eg?" i s
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Vereinigtes  Dinemerk P L] o
NL “+ Konigreich WeiBrussland A
Irlan . Polen '} ; z
ol e T o 7 b
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The fourth button is an experimental button that allows the user to dynamically query the
age of the layer features. The slider allows you to change the time specifications for
minimum and maximum age.
Magselectipn™~  Show Search Layers Add ROAD Searchlayer -  Add External SearchLayer ~ Tools~  Overviewmap
Search Layer Window - Labradarsee -
t 2% s Danemark. I
S * o Yiigtes ey "L Select Base May
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4. Each WMS layer of the map can be disabled or enabled by clicking on the layer in its
WMS layer collection/map window. In the same window there is one button to change the
layer opacity for each layer.

3 sl
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5. Legend
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The legend explains all visible symbols and colors in the map. To display the whole legend
of the map, select the menu item "Tools” and then “Create Map Legend Window".
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6. Reference Map

The reference map is an inset which provides an overview for the user. It displays the map
extent within a red rectangle in the lower right corner of the map window. The user can

activate the reference map by clicking the “Overview Map“ button in the tool bar; clicking it
again deactivates this feature.
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