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Preface 
The overall training program for Component 3 of the Caribbean Planning for Adaptation to Global Climate 
Change (CPACC) project consists of 4 modules: 
 

1. Creation and maintenance of metadata catalogues; 
2. Database design and system maintenance; 
3. Data collection and automation/conversion; and 
4. System use and decision making. 
 

This manual applies to Module 2, the training associated with maintaining and administering the Coastal 
Resource Information System (CRIS).  

Audience 
The audience for Module 2 will be Systems Administrators for the CRIS in each of the 12 countries 
participating in the CPACC – i.e. the same audience for Training Module 3, Data Collection and Automation.  

Training Goal 
The overall goal of Training Module 2 is to bring course participants to a level where they able to design and 
administer an environmental database, and to ensure they are capable of administering, maintaining and 
upgrading the CRIS. 

Learning Objectives 
The specific learning objectives have been broken down into two categories: knowledge that the participants 
will gain, and skills they will acquire. The course material and activities will be designed to meet these two 
types of objectives. 
 
At the end of Training Module 2, users will understand: 
 

• The principles of relational database design, 
• The linkages between a relational database and a GIS, and 
• The procedures for administering and maintaining the CRIS. 

 
At the end of Training Module 2, users should be able to: 
 

• Design and create a relational database in Microsoft Access, 
• Create a data dictionary, 
• Create queries in Microsoft Access, 
• Link data in Access to ArcView, 
• Import and edit data in the CRIS, 
• Create customized reports in the CRIS, 
• Add ArcView themes and tables to the CRIS, 
• Update the CRIS database, 
• Update the CRIS installation CD. 

 

Prerequisites 
We have used an “open systems” approach to designing the CRIS – i.e. the system capitalizes on the 
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functionality of several popular and readily available software packages. As a result, participants attending 
this Training Module will benefit most if they have a basic understanding of the following software packages: 
 

• Microsoft Excel and Word (95 or higher), and 
• ArcView 3.2. 

Course Outline 

DAY 1: INTRODUCTION TO MICROSOFT ACCESS 

1. Introduction to Access 
2. Database Tables 
3. Controlling Data Input 
4. Controlling Data Display 
5. Forms 
6. Switchboards 
 
DAY 2: RELATIONAL DATABASE DESIGN 

7. Rules for Database Design and Normalization 
8. Establishing Relationships 
9. Advanced Queries 
10. User Security 
 
DAY 3: USING AND CUSTOMIZING THE CRIS 

11. System Installation 
12. Browsing Spatial and Attribute Data 
13. Generating and Customizing Reports  
14. Introduction to CRIS Data Dictionary 
 
DAY 4: UPDATING THE CRIS DATA 

15. Importing and Editing Attribute Data 
16. Connecting ArcView to an Access Database 
17. Linking to Queries from ArcView 
18. Customizing the CRIS ArcView Project 
 
DAY 5: ADMINISTERING THE CRIS 

19. Security, Update Protocol and Data Management  
20. Creating a New Installation CD 
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Day 1: Introduction to Microsoft Access 

Module Preliminaries 
 
Introduction – Slide 1 

Introduction, slide 1ESSA/UWI CRIS Training, Module 2

&3$&&�&5,6�
7UDLQLQJ�3URJUDPPH

❚ 0RGXOH���

❚ 'DWDEDVH�'HVLJQ�DQG�

❚ 6\VWHP�0DLQWHQDQFH

 
 
 
Introduction – Slide 2 

Introduction, slide 2ESSA/UWI CRIS Training, Module 2

/HDUQLQJ�2EMHFWLYHV

.QRZOHGJH�

❚ SULQFLSOHV�RI�UHODWLRQDO�GDWDEDVH�
GHVLJQ

❚ OLQNDJHV�EHWZHHQ�D�UHODWLRQDO�
GDWDEDVH�DQG�D�*,6

❚ SURFHGXUHV�IRU�DGPLQLVWHULQJ�DQG�
PDLQWDLQLQJ�WKH�&5,6
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Introduction – Slide 3 
 

Introduction, slide 3ESSA/UWI CRIS Training, Module 2

/HDUQLQJ�2EMHFWLYHV

6NLOOV�

❚ GHVLJQ�DQG�FUHDWH�UHODWLRQDO�GDWDEDVH�LQ�$FFHVV

❚ FUHDWH�D�GDWD�GLFWLRQDU\

❚ FUHDWH�TXHULHV�LQ�$FFHVV

❚ OLQN�GDWD�LQ�$FFHVV�WR�$UF9LHZ

❚ LPSRUW�DQG�HGLW�GDWD�LQ�WKH�&5,6

❚ FUHDWH�FXVWRPL]HG�UHSRUWV�LQ�WKH�&5,6

❚ DGG�$UF9LHZ�WKHPHV�DQG�WDEOHV�WR�WKH�&5,6

❚ XSGDWH�WKH�&5,6�GDWDEDVH

❚ XSGDWH�WKH�&5,6�LQVWDOODWLRQ�&'

 
 
 

Introduction  – Slide 4 
 

Introduction, slide 4ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

,QWURGXFWLRQ�7R�0LFURVRIW�$FFHVV

❙ ���,QWURGXFWLRQ�WR�$FFHVV

❙ ���'DWDEDVH�7DEOHV

❙ ���&RQWUROOLQJ�'DWD�,QSXW

❙ ���&RQWUROOLQJ�'DWD�'LVSOD\

❙ ���)RUPV

❙ ���6ZLWFKERDUGV

 
 
 
Introduction – Slide 5 
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Introduction, slide 5ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

5HODWLRQDO�'DWDEDVH�'HVLJQ

❙ ���'DWDEDVH�GHVLJQ

❙ ���'DWDEDVH�UHODWLRQVKLSV

❙ ���$GYDQFHG�TXHULHV

❙ ����8VHU�VHFXULW\

 
 
 

Introduction – Slide 6 
 

Introduction, slide 6ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

8VLQJ�DQG�&XVWRPL]LQJ�WKH�&5,6

❙ 6\VWHP�LQVWDOODWLRQ

❙ %URZVLQJ�VSDWLDO�DQG�DWWULEXWH�GDWD

❙ *HQHUDWLQJ�DQG FXVWRPL]LQJ UHSRUWV

❙ ,QWURGXFWLRQ�WR�&5,6�GDWD�GLFWLRQDU\

 
 
 
 

Introduction – Slide 7 
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Introduction, slide 7ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

8SGDWLQJ�WKH�&5,6�'DWD

❙ ,PSRUWLQJ�DQG�HGLWLQJ�DWWULEXWH�GDWD

❙ &RQQHFWLQJ�$UF9LHZ�WR�DQ�$FFHVV�
GDWDEDVH

❙ /LQNLQJ�WR�TXHULHV�IURP�$UF9LHZ

❙ &XVWRPL]LQJ�WKH�&5,6�$UF9LHZ�SURMHFW

 
 
 

Introduction – Slide 8 
 

Introduction, slide 8ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

$GPLQLVWHULQJ�WKH�&5,6

❙ 6HFXULW\��XSGDWH�SURWRFRO�DQG�GDWD�
PDQDJHPHQW

❙ &UHDWLQJ�D�QHZ�LQVWDOODWLRQ�&'
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1 Introduction to Access 
 
Day 1 – Slide 1 
 

Day 1, slide 1ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

,QWURGXFWLRQ�7R�0LFURVRIW�$FFHVV

❙ ���,QWURGXFWLRQ�WR�$FFHVV

❙ ���'DWDEDVH�7DEOHV

❙ ���&RQWUROOLQJ�'DWD�,QSXW

❙ ���&RQWUROOLQJ�'DWD�'LVSOD\

❙ ���)RUPV

❙ ���6ZLWFKERDUGV

 
 
 
Day 1 – Slide 2 
 

Day 1, slide 2ESSA/UWI CRIS Training, Module 2

7RSLF���

,QWURGXFWLRQ�WR�$FFHVV

 



CRIS Training Module 2 - Participant Manual October 30, 2000  
 
 

 
ESSA Technologies Ltd. 

 
6 

Day 1 – Slide 3 
 

Day 1, slide 3ESSA/UWI CRIS Training, Module 2

:KDW�LV�D�GDWDEDVH"

D�FROOHFWLRQ�RI�UHFRUGV�DQG�ILOHV�
WKDW�DUH�RUJDQL]HG�IRU�D�SDUWLFXODU�
SXUSRVH

 
 

• Database: a collection of records and files that are organized for a particular purpose  
 

But, often these collections can get to large and unwieldy: 

- too much information in one document or spreadsheet to be manageable; 

- too much information spread across too many documents/spreadsheets to keep track of; 

- no longer certain that information is being entered correctly or consistently; etc. 
 

Relational databases can help! 
 

Day 1 – Slide 4 
 

Day 1, slide 4ESSA/UWI CRIS Training, Module 2

:KDW�LV�D�
UHODWLRQDO�GDWDEDVH"

D�GDWDEDVH�WKDW�FRQWDLQV
PXOWLSOH�WDEOHV�UHODWHG�WKURXJK
FRPPRQ�ILHOGV

 
 

• Relational database: a database that contains multiple tables related through common fields. 
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Day 1 – Slide 5 

Day 1, slide 5ESSA/UWI CRIS Training, Module 2

([DPSOH�

7DEOH����0RQLWRULQJ�/RFDWLRQV
/RFDWLRQ�$EEU. Name Country Latitude Longitude
BELLAIRSN Bellairs North Reef Barbados 13°28’61”N 59°55’28”W
BELLAIRSS Bellairs South Reef Barbadps 13°28’59”N 59°55’29”W

BONACCORD1 Bon Accord Lagoon I Trinidad 10°44’92”N 61°3’724”W
BONACCORD2 Bon Accord Lagoon II Trinidad 10°44’93”N 61°37’28”W

7DEOH����0RQLWRULQJ�5HVXOWV

9DULDEOH /RFDWLRQ�$EEU� 'DWH 0HDVXUHPHQW
ZDWHU�WHPS� %(//$,561 �������� ���°&
VDOLQLW\ %21$&&25'� �������� �����S�WKRX

 
 
 
Day 1 – Slide 6 

Day 1, slide 6ESSA/UWI CRIS Training, Module 2

5HODWHG�WDEOHV

/RFDWLRQV

/RFDWLRQ�$EEUHYLDWLRQ
/RFDWLRQ�1DPH
&RXQWU\

5HVXOWV

9DULDEOH
/RFDWLRQ�$EEUHYLDWLRQ
'DWH
0HDVXUHPHQW

 
 

The first slide shows two (example) tables of information. The second slide shows the elements of each 
table. The tables are related, because they share a field (Location Abbreviation). 
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How to open Microsoft Access and a database.   Demonstration   
 
 

 
 
 
Objects we’ll cover in this Module: 

• Tables: place where the data is stored; a collection of records (rows) and fields (columns). 

• Queries: used to search, view and modify data in tables. 

• Forms: used to enter, edit and search the data. They look and operate like a Windows application. 
 

Objects we won’t cover in this module: 

• Reports: used to create output from a table or query, in a variety of formats. 

• Data Access Pages: used to provide custom access to your database from Internet Explorer. 

• Macros: a set of actions that each perform a specific task (e.g. opening a report in the Print 
Preview window), in response to a defined event. 

• Modules: collections of Visual Basic for Applications (VBA) procedures. 
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2 Database Tables. 
 
How to open a table.   Demonstration  
 
 

 
 
 
How to edit a table.   Demonstration 
 

Every table in a relational database should have a primary key. This is the field that 
distinguishes one record from another, and therefore within any table the primary key must 
be unique for each record.  
 
In the Categories table, the primary key is created automatically by Access for each record, 
using an AutoNumber value. If you delete a record, the AutoNumber primary key for that 
record is also deleted and can never be re-used. If you re-enter the rest of the data for a 
deleted record, Access assigns it a new primary key - because according to Access, it is a new 
record. 
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As described in blue in the lower right portion of the screen (when Field Size is selected 
within CategoryName), Field Size specifies the number of characters that can be entered into 
that field. 
 

Data Type 

Text: alphanumeric data (up to 255 characters) 

Memo: sentences and paragraphs (up to 64,000 characters) 

Number: numeric data (1,2,4 or 8 bytes; 16 for ReplicationID and Decimal) 

Date/Time: dates and times (8 bytes) 

Currency: monetary data (8 bytes) 

AutoNumber: unique value generated by Access for each record (4 bytes; 16 for 
ReplicationID and Decimal) 

Yes/No: Boolean (true/false) data (1 bit) 

OLE Object: pictures, graphs, or other ActiveX objects (up to 1 gigabyte) 

Hyperlink: a link address to a document or file on the Web, intranet, LAN or on your 
local computer (up to 2048 characters) 

 
 
HINT: Press F1 in the Data Type field, or any of the properties fields in the General tab, to 
get a detailed Help screen explaining that field. 
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How to create a table.   Demonstration 
 
 

 
 
 

 
 
 
Ways to print a table.   Demonstration 
 

Tables can be printed either directly through Access, or via Word and Excel. 
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Using Copy and Paste to move data to Excel may result in undesired wrapping within a cell. To 
resolve this: 

1. Re-size the columns so they are wide enough for all the text in the field. 

2. Go to Format | Row | AutoFit.  
 
 
  Exercise 

Exercise 1. Creating tables.  

 
1. Open the database called “Mod2 version1.mdb”. 
 
2. Create the following table: 
 

VariableID VariableAbbr VariableName CategoryID Units 
1 MAXDTEMP Temperature: maximum daily 1 degrees C 
2 MINDTEMP Temperature: minimum daily 1 degrees C 
3 RAINDAY Rainfall: daily cumulative 1 mm 
4 WATTEMP Water temperature 2 degrees C 
5 SALINITY Salinity 2 ppt 
6 SUBSTCOV Substratum cover 3 % 
7 DENSITY Density 3 # / m 
8 BASAREA Basal area mean 4 m2/ha 
9 NUMBER Number of trees 4 # 

10 DEPTH Depth 4 cm 
11 LITTER Rate of litterfall 4 g/m2/day 
12 BIOMASS Biomass 5 g 
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• VariableID: primary key 

• VariableAbbr: data type – text, field size - 10 

• VariableName: data type – text, field size – 30 

• CategoryID: data type –  number 

• Units: data type – text, field size – 10 

• Name the table “Variable” 
 
3. Now create a second table, called “Country”: 
 

• Create 3 fields, called CountryID, CountryAbbr, and CountryName. 

• Set up the CountryID field to be an automatically generated primary key. 

• Enter the names of all the CPACC countries. 

• Create abbreviations for each country. 

• Name the table “Country”. 
 
4. Create an Excel table that contains CountryID, CountryAbbr and CountryName for only the OECS 

countries. (Do not create this table from scratch! Use one of the methods just demonstrated for creating 
an Excel spreadsheet from an Access table.) 

 
5. Create a Word table that contains only the abbreviations and names for all 12 countries. 
 
 
 
How to copy data into a table.   Demonstration 

It is important to know how to copy blocks of data from an Excel spreadsheet into an Access table, as 
this is an efficient way to “populate a database” (i.e. enter data into the database). It is also a realistic 
scenario, if you are receiving monitoring data in spreadsheet format. 

 
 

  Exercise 

Exercise 2. Editing tables.  

 
1. Open the Access database file called “Mod2 version2.mdb”. 

2. Open the Excel file called “Mod2 exercise2.xls”. 

3. Copy the data from the New Countries sheet in the Excel file to the Country table in Access. 

4. Use the information in the New Categories sheet in the Excel file to add new categories to the Category 
table in Access. 

5. Manually add the following countries, directly into the Country Table: Bermuda (BER), Cayman Islands 
(CAY), Colombia (COL), Costa Rica (COS), and Cuba (CUB). 

6. Set the width of the CountryName column to the Standard Width, observe what that does to the table, and 
then change the column width to Best Fit. 
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7. Open the Variables table. Set the width of the VariableID column to 30, and set the width of the 
Abbreviation and Name columns each to 40. Notice how you can no longer see the Units column. 

8. Now freeze the first two columns, and notice what happens when you scroll over to the Units column. 

9. Unfreeze the columns and revert them back to best fit. 

10. Move the Units column so it comes before the CategoryID column. 

11. Add a new column after the Units column. Name the new column UnitDescription. 

12. Enter into this column the long form (in words) for each of the units listed (e.g. degrees Celsius, grams, 
etc). 

13. Add the following two variables to the Variable table, and leave the units fields blank. 

VariableID  VariableAbbr  VariableName   CategoryID 
13   BIOMASSSD  Biomass standard deviation 5   
14   BASAREASD  Basal area standard deviation 4   

 
 
 

3 Controlling Data Input. 
 Day 1 – Slide 7 
 

Day 1, slide 7ESSA/UWI CRIS Training, Module 2

'DWDEDVH�7DEOHV

&RQWUROOLQJ�'DWD�,QSXW

7RSLFV�����

✔

➔
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Day 1 – Slide 8 

Day 1, slide 8ESSA/UWI CRIS Training, Module 2

��ZD\V�WR�FRQWURO�LQSXW�

'DWDVKHHW�9LHZ

❙ )LHOG�3URSHUWLHV��DOUHDG\�GLVFXVVHG�

❙ ,QSXW�0DVN
❘ UHVWULFWV�FKDUDFWHU�SDWWHUQ

❙ 9DOLGDWLRQ�5XOH
❘ UHVWULFWV�ILHOG�YDOXHV

 
There are three methods for controlling data input in a table: 

1. Using the field properties in Design view. 

• We have already talked about these, in the previous topic. 

2. Using the Input Mask in Design view. 

• Input Masks control the character pattern that can be entered. 

3. Using Validation Rules in Design view.  

• Validation rules restrict the actual values that can be entered. 
 
Day 1 – Slide 9 

Day 1, slide 9ESSA/UWI CRIS Training, Module 2

,QSXW�0DVNV�

❙ XVHIXO�IRU�GDWD�WKDW�PXVW�EH�LQ�D�FRQVLVWHQW�IRUPDW
(�J��
❘ WLPHV��[[�[[
❘ GDWHV��GG�PP�\\
❘ SKRQH�QXPEHUV���[[[��[[[�[[[[

❙ RQO\�DYDLODEOH�IRU�ILHOGV�\RX�FDQ�HGLW
❘ H�J��FDQ¶W�XVH�LQ�$XWR1XPEHU�ILHOG

 
Input Masks are useful when the data must be in a consistent format. 

For example, when entering: 

• times, 

• dates, 
• phone numbers, etc. 

 
They are only available for fields you can edit (e.g. you can’t use an input mask in AutoNumber field). 
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Day 1 – Slide 10 
 

Day 1, slide 10ESSA/UWI CRIS Training, Module 2

9DOLGDWLRQ�5XOHV�

❙ UHMHFWV�GDWD�WKDW�GRHV�QRW�FRQIRUP�WR�WKH�UXOH

❙ GLVSOD\V�WH[W�H[SODLQLQJ�KRZ�WKH�UXOH�ZDV�YLRODWHG

❙ XVHIXO�IRU�PLQLPL]LQJ�GDWD�HQWU\�HUURU�� UHMHFWLQJ�
YDOXHV�RXWVLGH�D�UHDVRQDEOH�UDQJH
(�J�
❘ DLU�WHPSHUDWXUHV�FROGHU�WKDQ���°&
❘ ZDWHU�WHPSHUDWXUHV�ZDUPHU�WKDQ����°&
❘ GDWHV�HDUOLHU�WKDQ�����

 
 
Validation Rules are useful for minimizing data entry error. 
 

Validation Rules reject data that do not conform to the rule (e.g. values outside of a reasonable, defined 
range). For example, you can set up the field to reject the following values: 

• air temperatures colder than 5° C 

• water temperatures warmer than 35° C 

• dates earlier than 1980. 

 
If a validation rule is broken, Access displays text explaining how the rule was violated. This gives the 
user a chance to try again, and an understanding of what they did wrong. 

 
 
 
How to enter a Validation Rule.  Demonstration 
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  Exercise 

Exercise 3. Creating and testing a Validation Rule. 

 
1. Open the table called Monitoring Results in the file called “Mod2 version3.mdb”. 

2. Create a Validation Rule that disallows any dates to be entered for June through September, 2000. 

3. Enter the necessary Validation Text, and then test the rule to see if it works properly. 

4. Now change the Validation Rule to disallow any data from 1992 or earlier, and modify the Validation 
Text accordingly. Again, test to see if it works properly. 

 
 
 
 
 
Lunch break 
 
 
 
 

4 Controlling Data Display. 
 

Day 1 – Slide 11 
 

Day 1, slide 11ESSA/UWI CRIS Training, Module 2

,QWURGXFWLRQ�WR�$FFHVV

'DWDEDVH�7DEOHV

&RQWUROOLQJ�'DWD�,QSXW

��WRSLFV�ZH·YH�FRYHUHG�

✔

✔

✔
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Day 1 – Slide 12 

Day 1, slide 12ESSA/UWI CRIS Training, Module 2

&RQWUROOLQJ�'DWD�'LVSOD\

)RUPV

6ZLWFKERDUGV

7RSLFV������
IRU�WKH�DIWHUQRRQ

➔
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&RQWUROOLQJ�GDWD�GLVSOD\�

❙ 6RUW
❘ IHDWXUH�IRU�UH�RUGHULQJ�GDWD

❙ )LOWHU���)LQG
❘ IHDWXUH�IRU�KRQLQJ�LQ�RQ�SDUWLFXODU�GDWD

❙ 4XHULHV
❘ DUH�µREMHFWV¶

❘ IRU�VHOHFWLQJ�DQG�GLVSOD\LQJ�GDWD

 
We will cover three basic ways to alter data presentation: 

• Sorting records; 
• Filtering records (includes Find); and 
• Building queries. 
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How to Sort, Filter and Find.   Demonstration 
 

Tables in a database can be very large, making it difficult to view the data meaningfully or to zero in on 
sub-sets of data. This next topic will cover the basic skills necessary to manipulate the display so you will 
be better able to understand the data. 
 

 
 
  Exercise 

Exercise 4. Filtering and sorting. 

 
1. Open the table called “Table for sorting/filtering exercise” in the Mod2 version3.mdb file. 

2. How many records are in the table? 

3. How many marine water samples are there? (Refer to the abbreviation table at the end of these 
instructions.) 

4. How many fish samples are there? 

5. How many coral samples are there? 

6. How many noise samples are there? 

7. How many surface water samples are there? 

8. How many soil samples are there? 

9. What is the highest numbered sampling station? 

10. How many samples were taken on June 6, 1994? 

11. How many samples were taken on May 1, 1999? 

12. How many samples in total were taken in 1999? 

13. How many samples were taken at a time other than 4:00 in the morning? 

14. How many noise samples were taken at 8:00am? 

15. How many projects are represented in the table? 
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Abbreviation Name 
SOIL Soils 
SW Surface Water 
GW Ground Water 
MW Marine Water 
MSED Marine Sediment 
RSED River Sediment 
AQ Air Quality 
MET Meteorology 
NOI Noise 
BEN Benthos 
FISH Fish 
SHEL Shellfish 
MANG Mangroves 
AVI Avifauna 
COR Coral 
FOR Forest 
SOC Socioeconomic 
GEO Geological 
OCE Oceanography 
BIO Biota 

 
 
 
How to create a simple query from one table.   Demonstration 
 

Queries are a very useful and powerful tool for viewing and analysing data. This afternoon, we will look 
at simple queries: how to display portions of a data table. 
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  Exercise 

Exercise 5. Building simple queries from one table. 

 

1. In Mod2 version3.mdb, go to the Query objects and open the Simple Query Wizard. 

2. Build a query that shows only country names: 

a) Select the Country table. 

b) Move CountryName from the Available Fields to the Selected Fields box. 

c) Click on the Next button. 
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d) Change the Query name to “Country Names”. 

e) Click on the Finish button. 

You should now be looking at a query that contains only one column, listing the country names. 

3. Create a new query, from the Monitoring Results table, that shows just the measurement dates and 
measurement values. 

4. Modify this query so it just shows results obtained after January 1st, 1995. 

5. Re-name the query to “Monitoring Results from 1995 and Later”. (Can you figure out how to do this?) 

6. Create a new query that shows just variable names and their units, and give it an appropriate name. 

7. Modify the query so it only shows temperature variables. (Can you figure out how to do this? Hint: use 
the Criteria feature in the Design view of the query.) 

 
 
 

5 Forms. 
 

Day 1 – Slide 14 
 

Day 1, slide 14ESSA/UWI CRIS Training, Module 2

)RUPV

WKH�SULPDU\�LQWHUIDFH�EHWZHHQ�
XVHUV�DQG�\RXU�GDWDEDVH

7RSLF���

 
 

 
Forms provide an alternative to tables for entering and/or viewing data, and in many cases are easier to 
use because they are more intuitive. 
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%DVLF�IRUP

One record per ‘page’
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&RQWLQXRXV�IRUP

Several records displayed at once
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Day 1, slide 17ESSA/UWI CRIS Training, Module 2

2WKHU�W\SHV�RI�IRUPV�

❙ 0XOWLSOH�SDJH�IRUPV
❘ IRU�ODUJH�UHFRUGV

❘ RQH�UHFRUG�VKRZQ�DFURVV�VHYHUDO�µSDJHV¶

❙ 6XEIRUPV
❘ IRU�UHODWHG�UHFRUGV

❘ FDQ�VKRZ�D�UHFRUG��SOXV�VHYHUDO�RWKHU�
UHFRUGV�WKDW�DUH�UHODWHG��DOO�RQ�WKH�VDPH�
µSDJH¶

 
 

• multiple-page forms 

• subforms 
 

How to create a form.   Demonstration 
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Now repeat the process, but instead of selecting a “columnar” layout, select a “tabular” layout, and give it the 
title “Continuous form (Categories)”. Show the class how this one difference results in a continuous form that 
shows several categories at once. 
 
 
How to edit a form.   Demonstration 
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• The Toolbox contains the most commonly used controls: 
 

 
 
 
  Exercise 

Exercise 6. Creating and editing forms. 

1. Open the Mod2 version4.mdb database. 

2. Use the Form Wizard to build a continuous form for countries. 

3. Use the Form Wizard to build a continuous form for locations. 

4. Use the Form Wizard to build a form for variables that shows only one variable at a time. 

5. Use the Form Wizard to build a form for monitoring results that shows only one record at a time. 

6. Edit the forms so that all text controls are properly sized for the data. 

7. Edit all the forms so that the labels will be meaningful for users who have not taken this course.  
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6 Switchboards. 
 
Switchboards allow users to quickly access the most commonly used parts of the database. They provide a 
menu for users to easily open database objects. 
 
 
How to create a switchboard.   Demonstration 
 
 

 

 
 

 
 



October 30, 2000 CRIS Training Module 2 - Participant Manual  
 
 

 
 ESSA Technologies Ltd. 31 

 
 
 
How to set a switchboard to autostart.   Demonstration 
 

Because switchboards provide an easy way to navigate your database, you will probably want a 
switchboard to start automatically when the database is opened.  This is also done through the Tools 
menu. 
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  Exercise 

Exercise 7. Creating a switchboard. 

1. Open the Mod2 version4.mdb database. 

2. Create a switchboard for the Country, Location, Variable and Monitoring Results forms that you created 
in the last exercise. (Remember, you access the Switchboard Manager through Tools | Database Utilities.) 

3. Test your switchboard to make sure it works properly.  

4. Set your start up options so that the switchboard opens automatically. 

5. Close and re-open the database to test the switchboard autostart. 
 
 
 

Day 1 – Slide 18 
 

Day 1, slide 18ESSA/UWI CRIS Training, Module 2

5HYLHZ�RI�'D\��

,QWURGXFWLRQ�7R�0LFURVRIW�$FFHVV

❙ ���,QWURGXFWLRQ�WR�$FFHVV

❙ ���'DWDEDVH�7DEOHV

❙ ���&RQWUROOLQJ�'DWD�,QSXW

❙ ���&RQWUROOLQJ�'DWD�'LVSOD\

❙ ���)RUPV

❙ ���6ZLWFKERDUGV

✔
✔

✔
✔

✔
✔
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Day 2: Relational Database Design 
 
Day 2 – Slide 1 
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$JHQGD��'D\��

5HODWLRQDO�'DWDEDVH�'HVLJQ

❙ � 5XOHV�IRU�'DWDEDVH�
'HVLJQ�1RUPDOL]DWLRQ

❙ � (VWDEOLVKLQJ�5HODWLRQVKLSV

❙ � $GYDQFHG�4XHULHV

❙ �� 8VHU�6HFXULW\
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$JHQGD��'D\��

5HODWLRQDO�'DWDEDVH�'HVLJQ

❙ � 5XOHV�IRU�'DWDEDVH�
'HVLJQ�1RUPDOL]DWLRQ

❙ � (VWDEOLVKLQJ�5HODWLRQVKLSV

❙ � $GYDQFHG�4XHULHV

❙ �� 8VHU�6HFXULW\
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7 Rules for Database Design/Normalization. 
Day 2 – Slide 3 

Day 2, slide 3ESSA/UWI CRIS Training, Module 2

:K\�XVH�D
UHODWLRQDO�GDWDEDVH"

1RUPDOL]DWLRQ

❙ DYRLG�UHGXQGDQF\

❙ DYRLG�XSGDWH�DQRPDOLHV

 
Remember back to the advantages of a relational database: 
• They eliminate (or greatly reduce) the repetition of data (i.e. eliminate or redundancy). 
• They allow for convenient updating of records without adversely affecting other records (i.e. 

eliminate “update anomalies”). 

The process of solving these problems is called “normalization”. 
 
There are several simple rules that should be followed when designing a relational database. 
 

Day 2 – Slide 4 
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5XOHV�IRU�GDWDEDVH�GHVLJQ

5XOH���
.HHS�LQIRUPDWLRQ�
FRPSDUWPHQWDOL]HG

(�J��VHSDUDWH�PHDVXUHPHQW�YDOXHV�
DQG�PHDVXUHPHQW�GDWHV�LQWR�
GLIIHUHQW�ILHOGV

 
 

Rule 1: Keep information compartmentalized. 
 

This means separating individual items of information and putting them in different fields.  
Rationale: to make it easier to sort, analyze and edit the data. 
For example: 
• put first and last names in separate fields, so you can sort by last name 
• put measurement value and measurement date in different fields, so you can sort by date or by 

value 
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5XOHV�IRU�GDWDEDVH�GHVLJQ

5XOH���H[DPSOH�

 

• the Variables table from Day 1 is another example 

(Exception: for dates, don’t separate day, month and year into different fields. Access gives you lots of 
options for manipulating data entry and searches within the date field.) 
 
Day 2 – Slide 6 
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5XOHV�IRU�GDWDEDVH�GHVLJQ

5XOH���
6HSDUDWH�GLIIHUHQW�HQWLWLHV�
LQWR�GLIIHUHQW�WDEOHV

(�J��GLIIHUHQW�WDEOHV�IRU�PRQLWRULQJ�
UHVXOWV�DQG�ORFDWLRQV

 
 

Rule 2: Separate different entities into different tables. 
 

Another way to say this is to separate information into different tables according to ‘themes’.  
 
Rationale: to minimize redundancy, and to make it easier to find particular data. 

• For example, put information about monitoring results into a separate table from information 
about sampling sites. 
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5XOHV�IRU�GDWDEDVH�GHVLJQ

5XOH��
H[DPSOH�

 
 

• This is well illustrated by looking at the tables in our database from Day 1. 

You can usually use your intuition to decide what should go into different tables, but it can also help 
to ask the question: “Will I be repeating entries if I keep these entities together in the same table?”.  
For example, having a separate Country table keeps us from having to repeat the country name and 
abbreviation for multiple locations within one country. 

[This is also described as achieving “functional dependence”. This means two things. First, all data in 
the table should be relevant to the subject of the table. Second, the data in the table should completely 
describe the subject of the table.] 

 
Day 2 – Slide 8 
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5XOHV�IRU�GDWDEDVH�GHVLJQ

5XOH���
$OO�WDEOHV�PXVW�KDYH�
SULPDU\�NH\V

(�J��/RFDWLRQ,'��&RXQWU\,'��
9DULDEOH,'��HWF�

 
Rule 3: All tables must have primary keys. 

In a well-designed relational database, each record in all tables must be uniquely identified. As we 
discussed in Day 1, this is called a primary key. Primary keys can be a data field (if the records are 
unique), a combination of data fields (if they form unique combinations), or a unique number (e.g. the 
AutoNumber generated by Access). 
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5XOHV�IRU�GDWDEDVH�GHVLJQ

5XOH���
(QVXUH�ILHOG�
LQGHSHQGHQFH

FKDQJHV�LQ�RQH�ILHOG�VKRXOG�QRW�
DIIHFW�DQ\�RWKHU�ILHOG

 
 

Rule 4: Ensure field independence. 

It must be possible to change data in any field (except the primary key) without affecting data in any 
other field. You can check for this by making sure that you do not have the same field in different 
tables. If you need to relate a field from one table to the next (e.g. if you want to indicate which 
country each location is in) you can do this by relating the tables through a foreign key.  We will go 
into this in greater detail shortly. 

 
There are also a set of steps that should be followed when designing a relational database. 
 
Day 2 – Slide 10 
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'DWDEDVH�GHVLJQ�VWHSV

6WHS���
,GHQWLI\�GDWDEDVH�
REMHFWLYHV�SXUSRVH

:KDW�ZLOO�WKH�GDWDEDVH�EH�XVHG�IRU"

 
 

Step 1: Identify the objectives or purpose of the database. 
 
Think about the purpose of the database, and what it will be used for. This will make the following 
steps easier. 
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'DWDEDVH�GHVLJQ�VWHSV

6WHS���
,GHQWLI\�WKH�QHFHVVDU\�
ILHOGV

:KDW�GDWD�LV�QHHGHG�WR�PHHW�WKH�
REMHFWLYHV�OLVWHG�LQ�VWHS��"

 
 

Step 2: Identify the required data. 

What information is needed to meet the objectives listed in step 1? You should try to be as specific as 
possible – go to the level of identifying all the fields you would need. 
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'DWDEDVH�GHVLJQ�VWHSV

6WHS���
2UJDQL]H�WKH�ILHOGV�LQWR�
WDEOHV

$SSO\�WKH�UXOHV�IRU�GDWDEDVH�GHVLJQ�WR�
QRUPDOL]H WKH�GDWD�
,GHQWLI\�SULPDU\�NH\�ILHOGV�

 
 

Step 3: Organize the fields into tables. 

This is where you decide what fields go in which tables, and normalize the data by applying the rules 
for database design that we’ve just covered. This also includes identifying the primary key field for 
each table. 

Note: you should still be working on paper at this point – you should not be building any of the 
database in Access yet. 
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'DWDEDVH�GHVLJQ�VWHSV

6WHS���
'UDZ�WKH�GDWD�GLDJUDP

6KRZ�DOO�WKH�OLQNDJHV�UHODWLRQVKLSV�
EHWZHHQ�WKH�WDEOHV�

 
 

Step 4: Draw the data diagram. 

This is where you identify relationships between tables, which we describe in the next training topic. 

Note: you have now created a “data model” or “data dictionary”, which is the product of database design 
(the list of fields, tables, and their relationships). 
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'DWDEDVH�GHVLJQ�VWHSV

6WHS���
%XLOG�WKH�GDWDEDVH

(QWHU�WKH�WDEOHV�DQG�UHODWLRQVKLSV�
LQ�$FFHVV�

 
 

Step 5: Build the database. 

This is where you actually start creating the tables and linkages in Access. 

Notice how a lot of work must happen before you are ready to start creating things in Access! This is 
because relational databases can be quite complex, and much planning is needed to ensure that the 
database is constructed properly. It is worth taking the time now, because if you make serious design 
errors it may be very difficult – if not impossible – to correct later. 

 
As an example, let’s go through steps 1 through 3 to create a database for CPACC training. 
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([DPSOH��VWHS��

&UHDWH�D�GDWDEDVH�WR�VWRUH�DQG�WUDFN�
LQIRUPDWLRQ�RQ�

❙ ZKHUH�DQG�ZKHQ�WKLV�&3$&&�WUDLQLQJ�
PRGXOH�LV�KHOG��DQG�

❙ ZKR�LV�LQYROYHG��

IRU�WKH�SXUSRVHV�RI�SURMHFW�UHSRUWLQJ�DQG�
SODQQLQJ�QHZ�WUDLQLQJ�GHOLYHULHV�

 
Step 1. 

The objectives of the database will be to store and track information on where and when this CPACC 
training module is held, and who is involved, for the purposes of project reporting and planning new 
training deliveries. 

 
Day 2 – Slide 16 

Day 2, slide 16ESSA/UWI CRIS Training, Module 2

([DPSOH��VWHS��

:H�ZLOO�QHHG�WKH�IROORZLQJ�LQIRUPDWLRQ�

❙ QDPH�RI�FODVV�SDUWLFLSDQWV��ILUVW�DQG�ODVW�
❙ DJHQFLHV�WKH�SDUWLFLSDQWV�ZRUN�IRU
❙ FRQWDFW�LQIRUPDWLRQ�IRU�WKH�SDUWLFLSDQWV��SKRQH��ID[��HPDLO�
❙ WUDLQLQJ�YHQXH
❙ FLW\�WKH�WUDLQLQJ�LV�KHOG�LQ
❙ FRXQWU\�WKH�WUDLQLQJ�LV�KHOG�LQ
❙ WUDLQLQJ�GDWHV��VWDUW�GDWH��HQG�GDWH�
❙ WUDLQLQJ�UHVXOWV��TXDOLWDWLYH�QRWHV�

 
Step 2. 

We will need the following information: 
name of class participants (first and last) 
agencies the participants work for 
contact information for the participants (phone, fax, email) 
training venue 
city the training is held in 
country the training is held in 
training dates (start date, end date) 
training results (qualitative notes) 
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YHQXH�,' SDUWLFLSDQW�,' VHVVLRQ�,'
YHQXH�QDPH ILUVW�QDPH VWDUW�GDWH
FLW\ ODVW�QDPH HQG�GDWH
FRXQWU\ DJHQF\�QDPH WUDLQLQJ�UHVXOWV

SKRQH��
ID[��
HPDLO�DGGUHVV

 
 

Step 3. 

There seem to be three themes: information about participants, information about venues, and 
information about the training delivery. The fields could be allocated as such: 

 

Venue table Participant table Session table 

venue ID 
venue name 
city 
country 
 

participant ID 
first name 
last name 
agency name 
phone number 
fax number 
email address 

session ID 
start date 
end date 
training results 
 

 

But how do we relate participants and venues to the actual delivery? 
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([DPSOH��VWHS��

Venue Participant Session Participant in Session

YHQXH�,' SDUWLFLSDQW�,' VHVVLRQ�,' SDUWLFLSDQW�LQ�VHVVLRQ�,'
YHQXH�QDPH ILUVW�QDPH VWDUW�GDWH VHVVLRQ�,'
FLW\ ODVW�QDPH HQG�GDWH SDUWLFLSDQW�,'
FRXQWU\ DJHQF\�QDPH WUDLQLQJ�UHVXOWV

SKRQH�� YHQXH�,'
ID[��
HPDLO�DGGUHVV

 
 

 

Venue table Participants table Session table Participant in Session table 

venue ID 
venue name 
city 
country 
 

participant ID 
first name 
last name 
agency name 
phone number 
fax number 
email address 
 

session ID 
start date 
end date 
training results 
venue ID 
 

participant in session ID 
participant ID 
session ID 
 

 
 

Notes: 
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  Exercise 

Exercise 8. Designing a simple database. 

 
The scenario: 
 
You have just taken over the job as Chief Ornithologist (bird biologist!) for the OECS. Your primary mandate 
is to monitor migrating bird populations, as the OECS is part of a major north-south flyway. Bird that 
regularly migrate through this area include: 
 

brown pelican 
snow egret 
little blue heron 
tri-coloured heron 

blue-winged teal 
American widgeon 
gray kingbird 
common yellow-throat 

broad-winged hawk 
common snipe 
roseate tern 
royal tern 

 
Your first job is to set up a Migrating Bird Monitoring Program (MBMP), to be comprised of one primary 
data collection initiative: a Bird Count Program which will operate in the spring and fall. 
 
The Bird Count Program involves birdwatchers who will spend three days each spring and fall simply 
watching for birds and recording the species and number they see each day, and the location of the sightings.  
 
In addition to running the MBMP you must also design a database to store and manage the data. This will be 
necessary, as you will be expected to produce annual reports on trends in migrating species abundance. Now 
that you understand the value of normalization, you have decided to design a relational database for these 
data. 
 
Follow the first three steps of the database design process: 

1. Document the purpose and objectives of your database. 

2. Identify the data (fields) you will need to achieve these objectives. 

3. Identify the tables you will need, how these fields will be distributed across the tables, and what the 
primary keys will be. 

 
 

8 Establishing Relationships. 
 
We have mentioned linkages and relationships several times so far; now we will learn what they are and how 
to establish them. 
 
 
How to establish a relationship between tables.   Demonstration 
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In this example, CountryID in the Country table is a primary key. 

CountryID in the Location table is a “foreign key”; a field that contains the primary key field of another 
table. (It cannot be called the primary key field in the Location table, because that table has its own 
primary key – called LocationID.) 
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7\SHV�RI�UHODWLRQVKLSV�

❙ RQH�WR�RQH

❘ H�J��FLWL]HQV�WR�GULYHU¶V�OLFHQFHV

❙ RQH�WR�PDQ\

❘ H�J��FKLOGUHQ�WR�ELUWK�PRWKHUV
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❘ H�J��VWXGHQWV�WR�SURIHVVRUV

 
 
There are three types of relationships: 

• one-to-one: e.g. citizens to drivers licenses (each person has one unique driver’s license, and it is 
unique to that person) 

• one-to-many: e.g. mothers to biological children (a mother may bear several children, but each child 
only has one birth mother) 

• many-to-many: e.g. university students to professors (students have several professors during a year; 
professors have many students in their classes during a year) 
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RQH�WR�PDQ\

1 8

FKLOGUHQELUWK�
PRWKHUV

 
 

• If you want to edit relationship you just double-click on the relationship line. 

• If you want to delete the relationship, just single-click on the line and press the Delete key (or use the 
right mouse button and select the Delete option). 
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What does referential integrity mean? 
 

Referential integrity refers to the capability to maintain links among the tables. It means that every 
foreign key value stored in a table must map to a corresponding record in the table that has this key as its 
primary key. 

• For example, if our Locations table has a record with the number “4” in the CountryID field, then 
some other table in the database must contain a CountryID field set as the primary key, and there 
must be a record for CountryID number “4”. 

 
You can configure Access to enforce this referential integrity, through Tools | Relationships. 
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  Exercise 

Exercise 9. Establishing relationships among tables. 

1. Again in Mod2 version5.mdb, establish the following linkages: 

• Location and Country tables 

• Variable and Category tables 

• Monitoring Results, Location and Variable tables 

2. Look at the relationships diagram to see how they all fit together. Have you got all the relationship types 
identified correctly? 

3. Now open a new database, and create the tables you identified in Exercise 8. (Just build the tables, don’t 
“populate” them with data.) 

4. Establish the necessary relationships in this new database. 
 
 
 
Lunch break 
 
 
 
Day 2 – Slide 22 
 

Day 2, slide 22ESSA/UWI CRIS Training, Module 2

'DWDEDVH�'HVLJQ

(VWDEOLVKLQJ�5HODWLRQVKLSV

7RSLFV�
FRYHUHG�WKLV�PRUQLQJ

✔

✔
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Day 2 – Slide 23 
 

Day 2, slide 23ESSA/UWI CRIS Training, Module 2

$GYDQFHG�4XHULHV

8VHU�6HFXULW\

7RSLFV���������
IRU�WKH�DIWHUQRRQ

➔

 
 

9 Advanced Queries. 
 
In Day 1 we learned how to design a query for one table. Now we will learn how to design more advanced 
queries. 
 

Day 2 – Slide 24 
 

Day 2, slide 24ESSA/UWI CRIS Training, Module 2

7ZR�W\SHV�RI�TXHULHV�

❙ 6HOHFW�TXHULHV
❘ VHOHFWV�LQIRUPDWLRQ�IURP�WDEOHV�TXHULHV

❙ $FWLRQ�TXHULHV
❘ LQVHUWV��XSGDWHV��GHOHWHV�GDWD

 

There are two types of queries in Access: 

• Select queries, and  

• Action queries. 

We will only cover 2 types of select queries and one type of action query in this course.  
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During Day 1 we learned a type of select query; today we will learn 3 more: 
 

Day 2 – Slide 25 
 

Day 2, slide 25ESSA/UWI CRIS Training, Module 2

6HOHFW�TXHULHV�

❙ PXOWL�WDEOH�TXHULHV

❘ ORRNLQJ�DW�ILHOGV�IURP�WZR�RU�PRUH�WDEOHV��RU�TXHULHV�

❙ FURVV�WDE�TXHULHV
❘ VSUHDGVKHHW�VW\OH�IRUPDW
❘ IRU�GLVSOD\LQJ�ORWV�RI�GDWD�LQ�D�FRPSDFW�IRUPDW

 

 

1. multi-table query  

• this is the same type of query we learned in Day 1, except we will be selecting fields from 
two or more tables (or queries; fields in queries can be used in other queries) 

2. cross-tab query 

• allows you to put the data in more of a ‘spreadsheet’ format 

• allows you to display a significant amount of data in a spreadsheet format 
 

Notes: 
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Day 2 – Slide 26 
 

Day 2, slide 26ESSA/UWI CRIS Training, Module 2

$FWLRQ�TXHULHV�

❙ PDNH�WDEOH�TXHULHV

❘ IRU�H[SRUWLQJ�RU�DUFKLYLQJ�TXHU\�GDWD

❘ SURYLGHV�D�VQDSVKRW�RI�TXHU\�UHVXOWV�DW�D�JLYHQ�SRLQW�
LQ�WLPH

 

 

3. make-table query 

• queries are not stored in their ‘results’ format; they reside in your database as ‘instructions’ 
that Access activates each time you open the query (this is necessary to make sure that the 
results of the query are always up-to-date with the current data in your tables) 

• if you want a permanent copy of the results of a query at any given time, a make-table query 
will ‘freeze’ the results in a new table 

• this can be useful for archiving data 
 
 

Notes: 
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How to create a multi-table query.   Demonstration 
 

Queries can also display data from more than one table. This is probably the most useful feature of 
queries that you will learn! 
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• Notice that although this looks almost identical to the Location table, the difference is that now the 
actual country names are listed, instead of the CountryID number. This makes the data more “user 
friendly” (i.e. easier for users to interpret). In this way, you can see the real relationships behind the 
sometimes cryptic foreign keys. 
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  Exercise 

Exercise 10. Building a multi-table query. 

1. Open Mod2 version6.mdb. 

2. Create a multi-table query that contains the following fields: Location Name and Country Name. 

3. Create a multi-table query that shows all information about categories and variables. 

4. Create a multi-table query that shows monitoring results (variable, measurement values, units, category, 
when the measurement was taken, and where). 

5. Create a multi-table query that shows these same monitoring results, but for Jamaica only. 

6. Create a multi-table query that shows monitoring results for all countries, but only in the year 1995. 
 
 
 
How to create a cross-tab query.   Demonstration 
 

A cross-tab query has row headings as well as column headings, and are typically used to summarize data 
that is grouped by a specific category or date range. 
 
You must create a cross-tab query from only one object, so if the fields you want to include are in more 
than one table, you must first create a query that collects all of the fields you want. 
 
Access provides a cross-tab query wizard, which makes it relatively simple to design this type of query. 
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  Exercise 

Exercise 11. Building a cross-tab query. 

1. Open Mod2 version6.mdb  

2. Create a cross-tab query that shows data averages for all variables measured, by year. 

3. Modify this query so that it shows only data for Jamaica, and also shows the variable categories.  
 
 
 
 
How to create a make-table query.   Demonstration 
 

These queries are useful for making a backup ‘snapshot’ of your data at a given point in time. 
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  Exercise 

Exercise 12. Building a make-table query. 

1. Still in Mod2 version6.mdb, create a make-table query for all monitoring results in the first half of the 
last decade. Name the query and resulting table appropriately. 

2. Create a new make-table query for all monitoring results in the last half of the last decade. 
 
 
 

10 User Security.  
 

Day 2 – Slide 27 
 

Day 2, slide 27ESSA/UWI CRIS Training, Module 2

8VHU�6HFXULW\

❚ XVHU��JURXSV�DQG�SHUPLVVLRQV

❚ H[HFXWH�RQO\�GDWDEDVH

❚ UHDG�RQO\�GDWDEDVH

7RSLF����

 
 

There are several ways to add security to your database. 
 

• Users, groups and permissions 

• User security using an execute-only database 

• Creating a read-only database 
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Day 2 – Slide 28 
 

Day 2, slide 28ESSA/UWI CRIS Training, Module 2

7R�SURWHFW�VRXUFH�FRGH

❚ H[HFXWH�RQO\�GDWDEDVH
❙ 0'( ILOH��LQVWHDG�RI�0'%�
❙ FDQQRW�EH�HGLWHG��H[FHSW�WKURXJK�

DSSOLFDWLRQ¶V�LQWHUIDFH�

❚ UHDG�RQO\�GDWDEDVH
❙ FDQ�EH�UHDG�EXW�QRW�FKDQJHG

 
 
Another mechanism for adding system security is configure databases so that  
the source code cannot be edited. 
 

We have done this in the CRIS: the main CRIS database file has been converted from an MDB file to an 
MDE file. 
 

• An MDE database is an execute-only database. Source code in MDE files cannot be viewed or 
edited. 

The difference will become more apparent tomorrow when we start looking at the CRIS program. 
 

An MDB file can be made read-only by setting the properties of the MDB file using Windows Explorer. 
 
 
Day 2 – Slide 29 
 

Day 2, slide 29ESSA/UWI CRIS Training, Module 2

5HYLHZ�RI�'D\��

5HODWLRQDO�'DWDEDVH�'HVLJQ

❙ ��� 'DWDEDVH�'HVLJQ�5XOHV�
1RUPDOL]DWLRQ

❙ ��� (VWDEOLVKLQJ�5HODWLRQVKLSV
❙ ��� $GYDQFHG�4XHULHV
❙ ��� 8VHU�6HFXULW\

✔
✔

✔
✔
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Day 3: Using and Customizing the CRIS 
 

We have spent the last two days learning about Microsoft Access and the fundamentals of relational 
databases. Now we will apply this knowledge to learn about the CRIS. 

 
Day 3 – Slide 1 

 

Day 3, slide 1EAAS/UWI CRIS Training, Module 2

$JHQGD��'D\��

8VLQJ�DQG�&XVWRPL]LQJ WKH�&5,6

❙ �� 6\VWHP�,QVWDOODWLRQ�

❙ �� %URZVLQJ�6SDWLDO�DQG�$WWULEXWH

'DWD

❙ �� *HQHUDWLQJ�DQG�&XVWRPL]LQJ

5HSRUWV

❙ �� ,QWURGXFWLRQ�WR�&5,6�'DWD

'LFWLRQDU\

 
 
 

Day 3 – Slide 2 
 

Day 3, slide 2EAAS/UWI CRIS Training, Module 2

7RSLF����

6\VWHP�,QVWDOODWLRQ

LQVWDOOLQJ�WKH�&5,6�RQ�\RXU�FRPSXWHU
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11 System Installation. 
 
The first thing to learn is how to install the CRIS on a computer. 
 
How to install the CRIS.   Demonstration 
 
 

12 Browsing Spatial and Attribute Data. 
 

Day 3 – Slide 3 

Day 3, slide 3EAAS/UWI CRIS Training, Module 2

7RSLF����

%URZVLQJ�6SDWLDO�DQG

$WWULEXWH�'DWD

 
 
 

Day 3 – Slide 4 

Day 3, slide 4EAAS/UWI CRIS Training, Module 2

��NLQGV�RI�&5,6�GDWD

❚ DWWULEXWH�GDWD

❙ LQ�06�$FFHVV

❙ LQ�WDEOHV�DQG�TXHULHV

❚ VSDWLDO�GDWD

❙ LQ�$UF9LHZ

❙ RQ�PDSV

 

The CRIS includes two kinds of data: 
• attribute data – data in a relational database: tables and queries (Microsoft Access) 
• spatial data – maps in a GIS (ArcView) 
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How to browse attribute data.   Demonstration 
 
 

 
 

• To browse data, select the Browse Monitoring Data button on the Main Menu. 

• The resulting screen shows what queries are available in the CRIS for each category and subcategory. 
For example, 2 queries are available to show coral substratum data. 
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• To view a query, highlight it in the Query box in the Browse Monitoring Data screen and then click 
on the Browse button. 

 

• You can filter and sort the data using the right mouse button. For example, you can filter the 
query by location.  

 

• You can print the query from the File menu.  
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• You can also export to word and export to excel, as we learned earlier in Module 2. 

 
 
 
 
How to configure queries for browsing.   Demonstration 

Which queries are displayed for any category and subcategory are determined through the Configure button. 

• In the Browse Monitoring Data screen (with the category set to Meteorology), click on the Configure 
button. 
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• The resulting screen lists all of the queries that are available in the CRIS. Those highlighted in the 
Configure Query screen are those that will be displayed in the Browse Monitoring Data screen. 

 
 
  Exercise 

Exercise 13. Browsing attribute data in the CRIS. 

1. Open the CRIS. 

2. Go to the browse feature, and answer the following questions: 

a) How many categories currently have queries configured for them?  

b) Which categories have no queries yet?    

c) Which have more than one? 

d) What was the average seagrass biomass at location “Discovery Bay Seagrass B” in 1996?  

e) How many raw data records are there for coral substratum cover? 

f) How many raw data records are there for mangrove trees? 

g) How many coral substrata classes are there?  

h) How many raw data readings have been recorded for the coral substratum called “FALG”?  

i) How many raw data readings have been recorded for coral substratum on October 17, 1996? 

j) What is the largest percent cover reading recorded for any coral substratum?  

k) What is the smallest percent cover reading recorded for any coral substratum?  

l) When was the earliest temperature record in the database recorded?  

m) How many meteorological records were recorded at a time other than 9:00 in the morning? 

n) What percentage of the meteorological records were recorded at 8am?  
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3. Configure the CRIS so a coral query appears in the mangrove category. 

4. Then fix the configuration for mangrove so that it is correct again (i.e. no queries shown). 
 
 
 
 
How to browse tables.   Demonstration 
 
Another way to browse the data is to browse the raw information in the CRIS tables. This is not a very easy 
way to view the data, as the data linkages are not obvious, so we don’t recommend you use this method for 
any sort of data interpretation. What this does provide you with, however, is a method for determining what 
the data ranges are (e.g., all the categories or locations currently listed in the database). 
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How to browse spatial data.   Demonstration 

 
 

Views and Themes 

 

 

(Note: although this printscreen shows “ArcView GIS Version 3.1” on the title bar, users should 
run the CRIS on ArcView Version 3.2 only.) 
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Tables 
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Relationships between Views and Tables 

The example above shows that data in the CRIS Access database (e.g. the Coral – substratum cover 
average by date and class” query) is related to the CARICOMP theme in the ArcView map of 
Discovery Bay. 

By using ArcView’s Table | Query function, we can select a subset of these data and see where these 
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samples were taken on the map. 

Conversely, we can also select a subset of the sample locations on the map, and see the 
corresponding data in the table. 
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  Exercise 

Exercise 14. Browsing spatial data in ArcView. 

From the CRIS Menu, select the ArcView button. 
 
1. Which theme should be closer to the top of the list of themes in the View for Jamaica: topography or 

rivers? Why? 

2. What are the differences between the view for Jamaica versus Discovery Bay? 

3. Is it possible to use the Seagrass table to learn the location on the map of the seagrass sampling 
locations? How? 

4. How do the Tables in ArcView relate to the CRIS database? 

5. With the View window active, select Theme | Clear Selected Features to revert all the CARICOMP sites 
on the Discovery Bay view back to blue dots. Then use the Select Feature button to select the lowest 
(southern most) of the dots. What kind of data has been sampled at this site? How did you discover this 
answer? 

6. What is the location name for location #505? How did you discover the answer? 

7. Daily cumulative rainfall at location DISCOV (#508) was 68mm for which 24-hour period (i.e. on what 
days)? 

8. What do the location numbers (e.g. #508 in the question above) mean, and where do they come from?  
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Lunch break 
 
 
 

13 Generating and Customizing Reports. 
 
 
How to generate reports.   Demonstration 
 

 
 
 

Previewing output  

• Previewing is just as simple; select the format and click on the Print button. 
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Sending output to a printer 

• Sending output to a printer is very simple; just select the format and click on the Print button. 
 
Output in Word format 

• You can also have your output appear directly in a Word or Excel file. 

• Select “Seagrass – biomass average by location and year”, and click on the Word button. 

 

• Click on the Save button to accept the default file name and location to save the report to. 

 

• Notice that Word opens automatically, with the same data as that previewed a minute ago! 

• Also notice that there is also a title, header and footer – this comes from a pre-determined 
template that we will discuss in a few minutes. 
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Output in Excel format  

• Select “Seagrass – biomass average by location and year”, and click on the Excel button. 

 

• Click on the Save button to accept the default file name and location to save the report to. 

• Notice how Excel opens automatically, with the same data as that previewed a minute ago, 
except that now the data are in a spreadsheet.  
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How to configure and customize reports.  Demonstration 
 
To “configure” a report means to identify a new report name for a query, and to specify (if any) what Word 
and Excel templates to use. 
 

 
 

• In the Query Name field, select the query you want to create a new report for.  

• If you click on the down-arrow at the right side of the field, you will get a listing of the 
available queries in the CRIS from which to choose. (The query for the new report you want 
to create must already exist; otherwise you must first create the query. We will cover this on 
Day 4.) 

 

 
 

• The Report Format Name should be a name very similar, if not identical, to the query name you 
have selected. 

• Specify the Word file template to use when the file is sent to Word (the template must already 
exist as a Word file in C:\Program Files \CRIS\XXXX\Templates). 

• Specify the Excel file template to use when the file is sent to Excel (the template must already 
exist as a Excel file in C:\Program Files \CRIS\XXXX\Templates). 

• Click the Autostart button so it is checked – this will start Word or Excel automatically 

• When you next see the Generate Report window, your new report format will be listed. 
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  Exercise 

Exercise 15. Creating, configuring and customizing reports. 

1. Run the CRIS. 

2. Two of the four report formats are not completely configured. Which ones, and what is missing? 

3. From the Generate Report window, select the “Coral – substratum cover raw data by date and class” 
report and click the Word button. What happens? 

4. Now configure the “Coral – substratum cover raw data by date and class” report so that it will use the 
StandartReport.doc template. (Where is this template located?) 

5. Again from the Generate Report window, select the “Coral – substratum cover raw data by date and 
class” report and click the Word button. What happens? What is different from when you did this in step 
#3? 

6. From the Generate Report window, select the “Coral – substratum cover raw data by date and class” 
report and click the Excel button. What happens? What do you see if you go to File | Print Preview? 

7. Now configure the “Coral – substratum cover raw data by date and class” report so that it will also use 
the StandardSpreadsheetReport.xls template. 

8. Again from the Generate Report window, select the “Coral – substratum cover raw data by date and 
class” report and click the Excel button. What happens? What is different from when you did this in step 
#6? (Hint: preview the report again!) 

9. Configure the meteorology report so that it also uses the same generic Word and Excel templates. 
 
 
 

Notes: 
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14 Introduction to CRIS Data Dictionary. 
 
About the CRIS directory structure.  Demonstration 
 
The CRIS User’s Version consists of the following files and folders, assuming installation into the default folder, 
where XXXX is the name of the country (or other collection, such as the whole Caribbean) for which data is being 
installed: 
 

C:\Program Files\CRIS\CRIS.MDE 

• Read-only version of CRIS.MDB Access 2000 file. 

• Installed for Administrator’s Version and User’s Version. This database file contains the 
generic CRIS ‘application’, but none of the country-specific data. 

 
C:\ Program Files\ CRIS \XXXX 

• Folder containing all program files relating specifically to country XXXX. 

 
C:\Program Files\ CRIS \XXXX\CRIS XXXX.mdb 

• The back-end CRIS database containing all the tables and queries with data specific to 
XXXX. 

 
C:\ Program Files\ CRIS \XXXX\AvData 

• Folder containing ArcView project files and data. 

 

C:\ Program Files\ CRIS \XXXX\Templates  

• Folder containing all of the Excel 2000 and Word 2000 file templates for the report 
formats. Each country can tailor the standard templates to better meet their particular needs, 
or add new templates. 

 

C:\ Program Files\ CRIS \XXXX\Metadata 

• Folder containing metadata records (in either text or HTML format) for any data entered 
into the CRIS through the Source table. 
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About the CRIS database structure.  Demonstration 
 
Tables 
 

 
 
 

Table 1. List and Description of Data Tables. 

 
Data Table Description 

Aggregation Class The categories by which variables can be aggregated and disaggregated. 

Aggregation Member The elements within each aggregation class. 

Category The general categories of data being collected (e.g., oceanography, water quality, 
fishing). 

Country The countries for which data have been collected. 

Feature The list of non-point spatial features (i.e., lines and/or polygons) for each named 
location. 

Junction Aggregation 
Member Reading 

Table required to create a many-to-many relationship between the Aggregation 
Member table and the Reading table. 

Locality Specific localities, or communities, within each region in a country (e.g., pilot project 
areas). 

Location Specific locations where samples were collected (e.g., “Sampling Station #1”, “Bucco 
Reef”) – each named location can refer to one or more points, lines or polygons. 

Lookup The possible values for variables that use a lookup. 

Measurement Set Sets of measurements collected at a specific date, time and location. 

Point The coordinates (latitude and longitude) associated with each point-based location. 

Reading The values measured for each variable in a measurement set. 

Region The geographic regions within which data have been collected. This might include a 
parish or other administrative unit within a country. 

Source The sources of the information for each measurement set. 
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Data Table Description 

Subcategory The general subcategories of data being collected (e.g., coral substratum, mangrove 
litterfall). 

Theme The ArcView map themes on which spatial features are found. 

Theme Field The ArcView theme attribute fields used to identify spatial features. 

Theme Field Type The possible ArcView field types. 

Theme Type The possible theme types (e.g., line, polygon, images). 

Value Boolean Values for readings stored as boolean. 

Value Double Values for readings stored as double precision. 

Value Long Values for readings stored as long integer. 

Value Lookup Values for readings stored as a lookup. 

Value Text Values for readings stored as text. 

Value Theme For values stored in an ArcView theme table, indicates the theme field containing the 
value data. 

Value Type The possible places where value data can be stored. 

Variable The substances or properties being measured (e.g., dissolved oxygen, % sponges, # 
of craft boats). 

Variable Type The possible variable types (e.g., boolean, double, long, etc.). 

 
 

There are three key tables in the database: 
 

Measurement Set – this table contains one record (or row) for each set of measurements in the 
database. A measurement set represents a unique combination of date, time and location, at which 
one or more variables were measured. 
 
Reading – this table contains one record for each reading recorded in the database. There can be 
multiple readings associated with each measurement set – one for each variable measured. 
 
Location – this table contains one record for each named location in the database. Each location is 
then georeferenced using either point coordinates (see Point table), or by linking the location to 
features (polygons, lines) on a GIS map theme (see Feature, Theme and Theme Field tables). 

 
Table 2 lists and describes each of the fields contained within the data tables. Each field listed here 
represents a column in the data table; the first field in every data table serves as the table’s primary key. 
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Table 2. Fields Included in Each Data Table. 

 
Data Table Field Description 

Aggregation Class Aggregation Class Unique identifier for the aggregation class 

 Aggregation Class Abbr Abbreviation for the aggregation class 

 Aggregation Class Name Name of the aggregation class 

 Subcategory Subcategory 

 Aggregation Class Comment Comment for the aggregation class 

Aggregation Member Aggregation Member Unique identifier for the aggregation member 

 Aggregation Class Identifier for the aggregation class 

 Aggregation Member Abbr Abbreviation for the aggregation member 

 Aggregation Member Name Name of the aggregation member 

 Aggregation Member Comment Comment for the aggregation member 

Category Category Unique identifier for the category 

 Category Abbr Abbreviation for the category 

 Category Name Name of the category 

Country Country Unique identifier for the country 

 CountryID Unique numeric ID for the country 

 Country Abbr Abbreviation for the country 

 Country Name Name of the country 

Feature Feature Unique identifier for the feature 

 FeatureID Unique numeric ID for the feature 

 Location Identifier for location associated with the feature 

 Theme Field Identifier for the field in the ArcView theme table 
providing the lookup for the feature 

 Theme Field Value Value for the theme field associated with the feature 

Junction Aggregation 
Member Reading 

Aggregation Member Aggregation member linked to a reading 

 Reading Reading linked to an aggregation member 

Locality Locality Unique identifier for the locality 

 LocalityID Unique numeric ID for the locality 

 Locality Abbr Abbreviation for the locality 

 Locality Name Name of the locality 

 Region Region in which the locality is located 

 Locality Comment Comment for the locality 

Location Location Unique identifier for the location 

 Location Abbr Abbreviation for the location 

 Location Name Name of the location 

 Point? Is this a point location? 

 Locality Locality within which the location is situated 

 Location Comment Comment for the location 

Lookup Lookup Unique identifier of this lookup value 
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Data Table Field Description 

 Variable Variable with which this value is associated 

 Lookup Value Value in enumerated lookup table for this variable 

Measurement Set Measurement Set Unique identifier for the measurement set 

 Location Location of the measurement set 

 Start Date and Time Start date/time of the measurement set 

 End Date and Time End date/time of the measurement set 

 Source Source of the measurement set 

 Measurement Set Comment Comment for the measurement set 

Point Point Unique identifier for the point  

 PointID Unique numeric ID for the point 

 Location Location associated with the point 

 Point Latitude Latitude of the point 

 Point Longitude Longitude of the point 

Reading Reading Unique identifier for the reading 

 Measurement Set Measurement set associated with the reading 

 Variable Variable associated with the reading 

 Below Detection Limit Was the reading below a detection limit indicated in 
the value field? 

 Value Type Type of value associated with the reading 

 Value Value associated with the reading 

 Reading Comment Comment for the reading 

Region Region Unique identifier for the region 

 RegionID Unique numeric ID for the region 

 Region Abbr Abbreviation for the region 

 Region Name Name of the region 

 Country Country in which the region is located 

 Region Comment Comment for the region 

Source Source Unique identifier for the source 

 Source Metadata Link to the location of the metadata for the source 

 Source Comment Comment for the source 

Subcategory Subcategory Unique identifier for the subcategory 

 Subcategory Abbr Abbreviation for the subcategory 

 Subcategory Name Name of the subcategory 

 Category Category within which the subcategory is found 

Theme Theme Unique identifier for the ArcView theme 

 ThemeID Unique numeric ID for the theme 

 Theme Filename Filename of the theme 

 Theme Type Type of theme 

 Theme Comment Comment for the theme 
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Data Table Field Description 

Theme Field Theme Field Unique identifier for the theme field 

 Theme Identifier of ArcView theme associated with the theme 
field 

 Theme Field Name Name of the ArcView theme table field associated 
with the theme field 

 Theme Field Type Identifier of the ArcView data type for the theme field 

 Theme Field Comment Comment for the theme field 

Theme Field Type Theme Field Type Unique identifier of the data type for the theme field 

 Theme Field Type Abbr Abbreviation for the theme field data type 

 Theme Field Type Name Name of the theme field data type 

Theme Type Theme Type Unique identifier of the theme type 

 Theme Type Abbr Abbreviation for the theme type 

 Theme Type Name Name of the theme type 

Value Boolean Value Boolean Unique identifier for the value Boolean 

 Value The Yes/No value recorded for the reading 

Value Double Value Double Unique identifier for the value double 

 Value The double precision real number value recorded for 
the reading 

Value Long Value Long Unique identifier for the value long 

 Value The long integer value recorded for the reading 

Value Lookup Value Lookup Unique identifier for the value lookup 

 Value Value of index entry in Lookup 

Value Text Value Text Unique identifier for the value text 

 Value The text value recorded for the reading 

Value Theme Value Theme Unique identifier for the value theme 

 Theme Field Identifier for the theme field containing the values 

Value Type Value Type Unique identifier of the value type 

 Value Type Abbr Abbreviation for the value type 

 Value Type Name Name of the value type 

Variable Variable Unique identifier for the variable 

 Variable Abbr Abbreviation for the variable 

 Variable Name Name of the variable 

 Subcategory Subcategory within which the variable is found 

 Variable Type Type of data value stored for this variable 

 Variable Units Units for the variable 

 Sum? Values for this variable can be summed across strata 

 Average? Values for this variable can be averaged across strata 

 Variable Comment Comment for the variable 
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Data Table Field Description 

Variable Type Variable Type Unique identifier of the variable type 

 Variable Type Abbr Abbreviation for the variable type 

 Variable Type Name Name of the variable type 

 
 

Figure 1 shows the relationships between the fields in the various data tables, commonly referred to as an 
Entity Relationship Diagram. 
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Figure 1. Entity Relationship Diagram for the CRIS Database. 
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Two aspects of the database design deserve further explanation: 1) the way that values are stored for 
readings, and 2) the use of Aggregation Classes and Categories. 

 
1) As we learned on Day 2, relational database designs are normalized to save storage space and speed 

access. When different fields will never be used at the same time, it is usually a good design practice 
to put them in different tables if significant space savings result. Readings only have one value in 
CRIS, but the form of that value is quite variable: values in a defined list, free form text 25 
characters long, integer numbers, real numbers, true/false values, or special spatial forms of data. 
Creating separate fields in the reading record to store any of these data types would waste space. 
Storing numbers in text forms would slow calculations with those numbers significantly, and add 
complexity to the system. Instead, several tables have been created that each store one of these kinds 
of data. Each record in these tables is related back to the appropriate Reading record through a field 
that stores the unique identification number of it.  

 
2) Environmental data is often usefully presented as cross-tabulated spreadsheets (and associated 

graphs). CRIS provides a powerful way of producing such queries. Readings may provide 
information on the coral types at a particular location one various dates in each of several years. 
These can be easily summarized not only by year, but also by aggregating all of the coral types 
together into common classes such as Gorrgonians and Urchins.  

 
 
Queries 
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Day 3 – Slide 5 
 

Day 3, slide 5EAAS/UWI CRIS Training, Module 2

5HYLHZ�RI�'D\��

✔

✔

✔

✔

8VLQJ�DQG�&XVWRPL]LQJ�WKH�&5,6

❙ �� 6\VWHP�,QVWDOODWLRQ�

❙ �� %URZVLQJ�6SDWLDO�DQG�$WWULEXWH

'DWD

❙ �� *HQHUDWLQJ�DQG�&XVWRPL]LQJ

5HSRUWV

❙ �� ,QWURGXFWLRQ�WR�&5,6�'DWD�

'LFWLRQDU\

 
 
 

Notes: 
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Day 4: Updating the CRIS Data 
 
Day 4 – Slide 1 
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8SGDWLQJ�WKH�&5,6�'DWD

❙ �� ,PSRUWLQJ�DQG�(GLWLQJ�$FFHVV�'DWD

❙ �� &RQQHFWLQJ�$UF9LHZ�WR�DQ

$FFHVV�'DWDEDVH

❙ �� /LQNLQJ�WR�4XHULHV�IURP�$UF9LHZ

❙ �� &XVWRPL]LQJ�WKH�&5,6�$UF9LHZ

3URMHFW

 
 
Day 4 – Slide 2 
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7RSLF����

,PSRUWLQJ�DQG�(GLWLQJ

$FFHVV�'DWD
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On Days 1 and 2 we learned how to edit an Access database; today we will start by learning how to edit the 
CRIS database. Day 3 we learned how to navigate the GIS components of the CRIS; this afternoon we will 
learn how to customize the GIS components of the CRIS, and how to link the Access and the ArcView 
components. 
 

15 Importing and Editing Attribute Data. 
Day 4 – Slide 3 

Day 4, slide 3ESSA/UWI CRIS Training, Module 2

5HPHPEHU�

❚ WR��PDNH�FKDQJHV�\RX�PXVW�XVH�
WKH�$GPLQLVWUDWRU¶V�9HUVLRQ

❚ WKHUH�DUH�WZR�GDWDEDVH�ILOHV�LQ�
WKH�$GPLQLVWUDWRU¶V�9HUVLRQ�
❙ &5,6�PGH

LQ�&�?3URJUDP�)LOHV?&5,6

❙ &5,6�-DPDLFD�PGE
LQ�&�?3URJUDP�)LOHV? &5,6?-DPDLFD

 

Remember that the system includes two database files: 

• C:\Program Files\CRIS\CRIS.mde 

• C:\Program Files\CRIS\Jamaica\CRIS Jamaica.mdb 

(The second is what we call the country-specific, back-end database, and the name of this file and the 
subdirectory in which it resides will depend on the country of implementation. E.g. in Barbados, the file would 
be named “CRIS Barbados.mdb”.) 

Day 4 – Slide 4 

Day 4, slide 4ESSA/UWI CRIS Training, Module 2

(GLWLQJ�WKH�GDWDEDVH

,I�\RX�ZDQW�WR�
❙ DGG�QHZ�GDWD�RU�
❙ HGLW�H[LVWLQJ�GDWD

GR�VR�ZKLOH�LQ�WKH�&5,6�SURJUDP��
WKURXJK�9LHZ�7DEOH�

 
If you want to edit the data, e.g. 

• change the data 
• add new data… 

…you can do that within the CRIS program, through the View Table button. Simply open the table you 
want and type in the new data.  



October 30, 2000 CRIS Training Module 2 - Participant Manual  
 
 

 
 93 ESSA Technologies Ltd. 

Day 4 – Slide 5 
 

Day 4, slide 5ESSA/UWI CRIS Training, Module 2

(GLWLQJ�WKH�GDWDEDVH

,I�\RX�ZDQW�WR�

❙ DGG�QHZ�TXHULHV

WR�WKH�-DPDLFD�GDWDEDVH��\RX�PXVW�
GR�VR�LQ�WKH�&5,6�-DPDLFD�PGE ILOH��

RXWVLGH�RI�WKH�&5,6�SURJUDP�

 
 
 
If you want to add a new query to the database… 

…you do that in the country-specific database, because that is where all of the monitoring data reside 
for that country. 
 
How do you do this? By first closing the CRIS, and then opening the back-end database (e.g. 
Jamaica.mdb) on its own. How? 

• through File | Open and then selecting C:\Program Files\CRIS\Jamaica\CRIS Jamaica.mdb, 
or 

• by double-clicking on C:\Program Files\CRIS\Jamaica\CRIS Jamaica.mdb in Windows 
Explorer. 

 
 

Notes: 
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Day 4 – Slide 6 
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$GGLQJ�QHZ�GDWD

7KHUH�DUH�WKUHH�ZD\V�WR�DGG�QHZ�
GDWD�

❙ W\SH�GDWD�GLUHFWO\�LQWR�WKH�WDEOH

❙ W\SH�GDWD�LQWR�D�IRUP

❙ FRS\�DQG�SDVWH�WKH�GDWD�IURP�DQ�
([FHO�VSUHDGVKHHW

 
 

There are three ways to add data to a table: 

1. entering the data manually directly into the table 

2. entering the data manually into a form 

3. copying the data from an Excel spreadsheet 

To enter the data manually: 

• open the CRIS Jamaica.mdb file 

• open the table to edit 

• type in additions/revisions 

To enter the data from a spreadsheet: 

• open the spreadsheet 

• open the CRIS Jamaica.mdb file and the table to add to 

• copy the data from the spreadsheet 

• paste the data into the table 
 

At present, there are no forms for adding data to tables. 
 
Adding information to some tables will be simple; e.g. adding a new category. However, adding 
monitoring data is not so straightforward. The structure of the database that results from normalization – 
i.e. numerous tables with relationships among them – can present some data entry challenges. (E.g. 
adding new raw coral substratum cover data will require entering new records into a number of different 
tables.)  
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NOTE: Before making any changes to CRIS, it is important that a backup copy be made of the country-
specific back-end CRIS XXXX.mdb file.  

 
 
How to add a query to the database.   Demonstration 
 

• Close the CRIS (if it is open) and open the CRIS Jamaica.mdb database. 

• Go to the Queries tab on the Database window. 

• Click on the New button. 

• Select Design View in the New Query window and click on OK. 

• Build a query that show what coral classes were sampled during 1993 and on what date. Start with 
the “Coral - substratum cover raw data by date and class” query, instead of a table. Then add the 
Location table, so you can have Location Name as the first field in the query.  

 
 
 

 
 

Queries that are intended to be available on the Configure Report Format or Configure Query screens 
should be saved using a name not beginning with an ‘_’ (underscore) character, as these are reserved 
for queries used internally by the application.  

It is recommended that queries not intended for browsing or reports have a name beginning with an 
‘_’ (underscore) character. 
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The next steps are to Configure the new query in Browse mode, and to Configure the new query for 
reports. 
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  Exercise 

Exercise 16. Adding a new query to the Jamaica database. 

1. Make a backup copy of CRIS Jamaica.mdb in the C:\Program Files\CRIS\Jamaica subdirectory. 

2. Open the CRIS Jamaica.mdb database. 

3. Create a new query that will display percent cover data for Encrusting Corals only. 

4. Configure the query so that it shows up in the appropriate place for browsing. 

5. Configure the query to have a report format name. 

6. Browse the coral data to test that the query appears as expected. 

7. Preview the new report to test that the query appears as expected. 

8. Export the new report to Word. (Notice that there are no headers, etc. Why not?) 
 
 
 
 
Lunch break 
 
 
 

16 Connecting ArcView to an Access Database. 
 
Day 4 – Slide 7 
 

Day 4, slide 7ESSA/UWI CRIS Training, Module 2

7RSLF����

&RQQHFWLQJ�$UF9LHZ

WR�DQ�$FFHVV�'DWDEDVH

 
 
We saw in Day 3 how some of the CRIS is non-spatial (the Access database part) and some is spatial (the 
ArcView part). In order to be able to do some of the things we did in Day 3 (e.g. highlight data in a table and 
have those sites turn yellow on the map) we need to make sure that the non-spatial and spatial parts of the 
CRIS are connected. 
 
Connecting ArcView Project. 



CRIS Training Module 2 - Participant Manual October 30, 2000  
 
 

 
ESSA Technologies Ltd. 98 

 
Day 4 – Slide 8 
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&RQQHFWLQJ�$UF9LHZ�
3URMHFW�5HTXLUHV�

❚ &RQQHFWLQJ�WKH�$UF9LHZ SURMHFW�WR�
WKH�$FFHVV�GDWDEDVH�REMHFW

❚ /LQNLQJ�WKH�SURMHFW�WR�WKH�VSHFLILF�
DFFHVV�WDEOHV�RU�TXHULHV

 
 

Connecting ArcView requires two things: 

1) Connecting the ArcView project to the Access database 

2) Linking the ArcView project to the specific queries required 
 
 
The CRIS Extension. 
 

Day 4 – Slide 9 
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7KH�&5,6�([WHQVLRQ

� 7KH�&5,6 $UF9LHZ H[WHQVLRQ�DXWRPDWHV�
OLQNDJHV�EHWZHHQ�$FFHVV�DQG $UF9LHZ

� ,W�IDFLOLWDWHV�WKH�VSDWLDO�UHSUHVHQWDWLRQ�RI�
WKH�$FFHVV�GDWD

� 5HOHYDQW�$UF9LHZ�3URMHFW�LV�RSHQHG�
DXWRPDWLFDOO\�ZKHQ�5XQ�$UF9LHZ�PHQX�
RSWLRQ�LV�VHOHFWHG

á&5,6 $UF9LHZ H[WHQVLRQ���&5,6�DY[��
0XVW�DOZD\V EH�ORDGHG�ZKHQ�WKH�SURMHFW�
LV�VDYHG

 
 

The CRIS ArcView extension automates the linkages between Access and ArcView. It facilitates the spatial 
representation of the Access data. To enable this the CRIS extension (CRIS.avx) must be loaded. 
 
 
Connecting the Project to Access. 
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Day 4 – Slide 10 
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&RQQHFWLQJ�WKH�3URMHFW�
WR�$FFHVV

❚ 64/�FRQQHFW�IXQFWLRQ�LV�XWLOL]HG
❚ &RQQHFWLRQ�LV�PDGH�DXWRPDWLFDOO\�E\�WKH�
&5,6

❚ ,W�FRQQHFWV�WKH�FRXQWU\�VSHFLILF $UF9LHZ
SURMHFW�WR�WR�WKH�UHOHYDQW�&5,6�$FFHVV�
GDWDEDVH�

❚ 0LFURVRIW¶V�2SHQ�'DWDEDVH�&RQQHFWLYLW\�
�2'%&��VWDQGDUG�LV�XVHG�

 
 
The ArcView SQL Connect function is used to connect the ArcView project to the CRIS.  The connection is made 
automatically by the CRIS.avx extension. It connects the country specific ArcView project to the relevant CRIS 
Microsoft Access database. The connection is base on Microsoft’s Open Database Connectivity (ODBC) 
standard. 
 
 
ODBC Setup. 
 
Day 4 – Slide 11 
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2'%&�6HWXS

❚ 7KH�2'%&�GULYHU�IRU�WKH�GDWDEDVH�PXVW�EH�
LQVWDOOHG

❚ 64/�FRQQHFW�XWLOL]HV�WKH�2'%&�VRXUFH�
QDPH�IRU�WKH�DFFHVV�GDWDEDVH

❚ 7KH�VRXUFH�QDPH�LV�VHWXS�LQ�WKH�2'%&�
'DWD�VRXUFHV�PDQDJHU�LQ�WKH�&RQWURO�3DQHO�
E\�WKH�V\VWHP�DGPLQLVWUDWRU�H�J��
³&5,6B-$0$,&$´

❚ $UF9LHZ VKRXOG�ZRUN�ZLWK�DQ\�GDWDEDVH�
ZLWK�DQ�2'%&�GULYHU�DQG�GDWDEDVH�FOLHQW�
VRIWZDUH�

 
 
The ODBC driver must be installed since SQL connect utilises this driver. SQL connect utilises the ODBC source 
name for the Access database. The source name is set up in the ODBC Data sources manager in the Control Panel 
by the Systems Administrator.  Note that the installation CD for the CRIS will automatically create an ODBC 
Data Source for each country. 
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SQL Connect. 

 
Day 4 – Slide 12 
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64/�&RQQHFW

❚ 64/�&RQQHFW�DOORZV�H[WHUQDO�GDWD�
WR�EH�DFFHVVHG�YLD�64/

❚ 7KH�UHWXUQHG�UHFRUGV�DUH�VWRUHG�LQ�
DQ�$UF9LHZ�WDEOH

❚ 5HFRUGV�FDQ�EH�PDQLSXODWHG�EXW�
QRW�PRGLILHG

 
 

SQL Connect allows external data to be accessed via SQL (Structured Query Language). 
 
Records returned by an SQL query are stored in an ArcView table. They can be manipulated but not 
modified. 
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Examine SQL Connection. 
 
Day 4 – Slide 13 
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([DPLQH�64/�&RQQHFWLRQ

❚ 6HOHFW�3URMHFW���64/�&RQQHFW

❚ 1RWH�WKH�QDPH�RI�\RXU�2'%&�
FRQQHFWLRQ

❚ :KLFK�WDEOHV�DUH�OLVWHG�LQ�ZLQGRZ�"

 
 
In order to examine the SQL connection we need to select Project | SQL Connect on the Project window menu. 
Ask the participants what the name of the ODBC connection is and which tables are listed in the window 
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CRIS.avx Menu Options. 
Day 4 – Slide 14 
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&5,6�DY[ 0HQX�2SWLRQV

❚ &5,6�H[WHQVLRQ�DGGV�WZR�PHQX�
RSWLRQV�WR�WKH�LQWHUIDFH

❚ 0HQX�RSWLRQV�DUH�DGGHG�DW�WKH�
SURMHFW�ZLQGRZ�OHYHO
❙ &5,6�3DUDPHWHUV

❙ &5,6�'DWD�5HIUHVK

 
 
The CRIS contains a number of ArcView scripts which have been compiled in the form of an extension. The 
extension adds two menu options to the interface. The options are available at the project window level. The 
two options are: 

• CRIS Parameters 

• CRIS Data Refresh 

 
 
CRIS Parameters Menu. 

Day 4 – Slide 15 
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&5,6�3DUDPHWHUV�0HQX

❚ Toggles between user 
and administrator 
versions of the CRIS 

❚ Turns on and off the 
ability to save a 
project. 

 
 

The CRIS Parameters Menu toggles between the user and administrator modes of the system. It turns on and 
off the ability to save the project.  
 
Refresh Data Menu. 
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Day 4 – Slide 16 
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5HIUHVK�'DWD�0HQX

❚ On Project Window Menu
❚ File : Refresh Data
❚ Updates the links by re-reading the

Arcview Linkages table. 
❚ Adds tables and creates linkages to 

theme tables so data can be displayed

 
 
The Refresh Data Menu is also on the Project window menu.  
 
 

17 Linking to Queries from ArcView. 
 
Day 4 – Slide 17 
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7RSLF����

/LQNLQJ�WR�4XHULHV�IURP�
$UF9LHZ

 
 
Once the project (APR) and database (MDB/MDE) files are connected, the next step is to link ArcView to the 
specific Access queries and fields.  
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Types of Tables. 
Day 4 – Slide 18 
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❚ ,QWHUQDO�6SDWLDO�7DEOHV

❙ $XWRPDWLFDOO\�FUHDWHG�ZLWK�FRYHUDJH�
�WKHPH�

❙ )DFLOLWDWH�XSGDWLQJ�E\�DGGLQJ�DWWULEXWHV�WR�
WDEOH

❚ ([WHUQDO�$WWULEXWH�7DEOHV

❙ )DFLOLWDWH�DFFHVV�WR�GDWDVHWV

❙ $�YDULHW\�RI�GDWD�W\SHV�DUH�VXSSRUWHG�
GEDVH�,9��,1)2��64/�IRUPDWWHG�WDEOHV�

7\SH�RI�7DEOHV

 
 

ArcView contains two types of tables: Internal Spatial Tables and External Attribute Tables.  
Internal Spatial Tables are automatically created with coverages / themes. They facilitate updating by allowing the 
addition of attributes to the table. External Attribute Tables facilitate access to datasets and a variety of data types 
are supported such as DbaseIV, INFO, SQL formatted tables. 
 
 
Virtual Table. 

Day 4 – Slide 19 
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9LUWXDO�7DEOHV

❚ $UF9LHZ�WDEOHV�DUH�D�JUDSKLFDO�YLHZ�RI�
WDEXODU�GDWD

❚ $UF9LHZ�FDQ�HGLW�WKHVH�WDEOHV

❚ ,W�VWRUHV�RQO\�WKH�ORFDWLRQ�RI�WKH�WDEOHV�
QRW�WKH�GDWD

❚ ,W�UHWULHYHV�WKH�GDWD�ZKHQ�WKH�$UF9LHZ
SURMHFW�LV�RSHQHG

 
 

ArcView tables are a graphical view of tabular data. While ArcView can edit these tables, it stores only the 
location of the tables not the data. It retrieves the data when the project is opened. 
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Attaching a Table. 
 
Day 4 – Slide 20 
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7DEOHV�FDQ�EH�UHODWHG�LQ�WZR�ZD\V�

❚ -RLQV
❙ 8VHG�IRU�OLQNLQJ�WDEOHV�LQ�D�RQH�WR�
RQH�UHODWLRQVKLS

❚ /LQNV
❙ 8VHG�IRU�OLQNLQJ�WDEOHV�LQ�D�RQH�WR�
PDQ\�UHODWLRQVKLS

$WWDFKLQJ�D�7DEOH

 
 
Tables can be related in two ways, Joins and Links. Joins are used for linking tables in a one to one relationship. 
Links are used for linking tables in a one-to-many relationship. 
 
 
Linking to Access Queries. 
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/LQNLQJ�WR�$FFHVV�4XHULHV

❚ 7KH�&5,6�$UF9LHZ�H[WHQVLRQ�
DXWRPDWLFDOO\�ORRNV�DW�WKH�FRXQWU\�
VSHFLILF�GDWDEDVH

❚ ,W�VHDUFKHV�IRU�WKH�WDEOH�µ$UF9LHZ
/LQNDJHV¶

❚ 7DEOH�FRQVLVWV�RI��
❙ $�UHFRUG�IRU�HDFK�SDLU�RI�WDEOHV�WKDW�
PXVW�EH�OLQNHG

 
 
When you run a Country Specific ArcView project, the CRIS ArcView Extension automatically looks at the 
Country Specific database for a table called ‘ArcView Linkages’. This table will contain a record for each pair 
of tables that must be linked. One in MDB and one in APR. 
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ArcView Linkages Table. 
Day 4 – Slide 22 
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$UF9LHZ /LQNDJHV�7DEOH

❘ 2'%&1DPH
❘ $FFHVV�WDEOH�QDPH�WR�EH�OLQNHG
❘ $FFHVV�ILHOG�QDPH�WR�EH�XVHG�IRU�OLQNLQJ
❘ $UF9LHZ WDEOH�WR�EH�OLQNHG���FRDVWOLQH�GEI�
❘ $UF9LHZ ILHOG�QDPH�WR�EH�XVHG�IRU�OLQNLQJ

��WH[W�
ILHOGV

 
The table consists of five text fields:  

1. The ODBCName 

2. The Access table name to be linked 

3. The Access field name to be used for linking 

4. The table in ArcView to be linked (e.g. coastline.dbf) 

5. The ArcView table field name to be used for linking 
 
 
Tables Currently Available to ArcView. 

Day 4 – Slide 23 

Day 4, slide 23ESSA/UWI CRIS Training, Module 2

7DEOHV�&XUUHQWO\�
$YDLODEOH�WR�$UF9LHZ

❚ 2SHQ�&5,6�-DPDLFD�PGE�

❚ 2SHQ�$UF9LHZ OLQNDJHV�WDEOH

❚ :KLFK�WDEOHV�DUH�DYDLODEOH�WR�$UF9LHZ�"
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Adding a New Table to ArcView from CRIS Data. 
 
Day 4 – Slide 24 

Day 4, slide 24ESSA/UWI CRIS Training, Module 2

$GGLQJ�$�1HZ�7DEOH�WR

$UF9LHZ )URP�&5,6�'DWD

❚ &UHDWH�D�TXHU\�LQ�WKH�&5,6�
-DPDLFD�PGE�

❚ 6HWXS�WKH�TXHU\�GDWD�DV�\RX�ZRXOG�
OLNH�LW�GLVSOD\HG�LQ�$UF9LHZ

❚ 4XHULHV�WR�EH�OLQNHG�WR�SRLQW�
WKHPHV�ZLOO�KDYH�$EEU ILHOG�LQ�WKH�
6DPSOLQJ�6LWHV WDEOH�DV�WKH�URZ�
KHDGLQJ�IRU�WKH�TXHU\

 
 
 
Editing the ArcView Linkages Table. 
 
Day 4 – Slide 25 

Day 4, slide 25ESSA/UWI CRIS Training, Module 2

(GLWLQJ�WKH�$UF9LHZ
/LQNDJHV�7DEOH

❚ (QWHU�D�QHZ�UHFRUG�LQWR�µ$UF9LHZ
/LQNDJHV¶�WDEOH�LQ�$FFHVV

❚ 7KLV�VSHFLILHV�KRZ�WR�OLQN�QHZ�
WDEOH�WR�$UF9LHZ�WDEOH

❚ $SSOLHV�RQO\�WR�WDEOHV�ZLWK�
JHRUHIHUHQFLQJ

 
 
After the query has been created the ArcView Linkages table must be edited. A new record must be entered 
into the table. This will specify how to link the new table to the ArcView table. It only applies to tables with 
geo-referencing. 
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ArcView Connection.  
 

Day 4 – Slide 26 
 

Day 4, slide 26ESSA/UWI CRIS Training, Module 2

$UF9LHZ &RQQHFWLRQ

❚ 2SHQ�WKH�$UF9LHZ�SURMHFW�DQG�HQVXUH�
❙ 7KH�2'%&�VRXUFH�QDPH�LV�LQFOXGHG�LQ�)LOH��

&5,6�3DUDPHWHUV
❙ 7KH�$UF9LHZ�WDEOH�WR�FRQQHFW�WR�LV�YLVLEOH�LQ�

WKH�SURMHFW�ZLQGRZ�DQG�WKDW�WKH�QDPH�LV�
WKDW�HQWHUHG�LQ�WKH�/LQNDJHV�WDEOH

❙ 7KH�ILHOG�QDPH�VSHFLILHG�IRU�OLQNDJH�LV�LQ�
WKH�WDEOH�DQG�FRUUHFWO\�VSHOW

❙ ,I�FKDQJHV�ZHUH�PDGH�WR�WKH�SURMHFW�VDYH�
WKHP

❙ 6HOHFW�)LOH���'DWD�5HIUHVK PHQX�RSWLRQ

 
 
 

After the ArcView Linkages table has been amended the administrator has to ensure that the ArcView Connection 
is set up properly. The ODBC source name must be in the FILE | CRIS Parameters. The ArcView table to connect 
to must be visible in the project window and the name must be that entered in the Linkages table. The field name 
specified for linkage must be in the table and correctly spelt. The project should be saved if changes have been 
made. Then finally select File | Data Refresh 
 
 

REMEMBER: Before making any changes to CRIS, it is important that a backup copy be made of the 
CRIS.mdb and to every country back-end CRIS XXXX.mdb file.  

 
 

Notes: 
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 Exercise 

Exercise 17. Adding a new ArcView table from CRIS data  - Access manipulation. 

Open the theme table for CARICOMP Sites on the Discovery Bay view and note the fields. 
 
Follow the instructions on the slide. 
 
Day 4 – Slide 27 
 

Day 4, slide 27ESSA/UWI CRIS Training, Module 2

Exercise 17: Adding a New ArcView Table 
from CRIS Data - Access Manipulation

❚ 2SHQ�&5,6�-DPDLFD�PGE
❚ 6HOHFW�7DEOHV
❚ 6HOHFW�DQG�2SHQ�³$UF9LHZ /LQNDJHV�7DEOH´
❚ (QWHU�QHZ�UHFRUG��

á 2'%&1DPH��³&5,6B-$0$,&$´
á $FFHVV�7DEOH�1DPH��³&RUDO�± VXEVWUDWXP�FRYHU�UDZ�

GDWD�E\�GDWH�DQG�FODVV´
á $FFHVV�)LHOG�QDPH��³/RFDWLRQ´
á $UF9LHZ )LHOG�1DPH��³$WWULEXWHV�RI�&DULFRPS�6LWHV´
á $UF9LHZ�)LHOG�1DPH��³&DULFRPS,'´

❚ 6HOHFW�)LOH�6DYH DQG�&ORVH�7DEOH

([DPLQH�$WWULEXWHV�RI &DULFRPS 6LWHV�7DEOH�DQG�QRWH�ILHOGV�
LQ�-DPDLFD�DSU�EHIRUH�\RX�EHJLQ��

 
 
Day 4 – Slide 28 
 

Day 4, slide 28ESSA/UWI CRIS Training, Module 2

❚ 2SHQ�-DPDLFD�DSU
❚ 6HOHFW�)LOH���&5,6�'DWD�5HIUHVK
❚ 1RWH�0HVVDJHV�RQ�6WDWXV�EDU
❚ +DYH�WKH�ILHOGV�LQ�$WWULEXWHV�&DULFRPS�6LWHV�

FKDQJHG�"

Exercise 17: Adding a New ArcView Table 
from CRIS Data – ArcView Manipulation

 
 
 
Do you see any changes?  
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Adding External Tables. 
Day 4 – Slide 29 

Day 4, slide 29ESSA/UWI CRIS Training, Module 2

$GGLQJ�([WHUQDO�7DEOHV

� 7DEOHV�H[WHUQDO�WR�WKH�&5,6�FDQ�
EH�DGGHG�WR�WKH�$UF9LHZ�3URMHFW

� 7KH\�PXVW�EH�MRLQHG�WR�D�WKHPH�
WDEOH

� 7KH�QHZ�WDEOH�LV�DGGHG�XQGHU�
WDEOHV�LQ�WKH�SURMHFW�ZLQGRZ

� 7KLV�PDNHV�LW�DYDLODEOH�WR�EH�
MRLQHG���OLQNHG

 
 
 

Day 4 – Slide 30 

Day 4, slide 30ESSA/UWI CRIS Training, Module 2

Adding External Tables

� %RWK�WDEOHV�DUH�RSHQHG�LQ�WKH�WDEOH�
ZLQGRZ

� 7KH�ILHOGV�WR�MRLQ�RQ�DUH�VHOHFWHG�RQ�
ERWK�WDEOHV

� 7KH�IHDWXUH�WDEOH�LV�PDGH�WKH�
DFWLYH�WDEOH�

� 6HOHFW��7DEOH��-RLQ�IURP�PHQX

 
 

Let the class know that they can also add tables that are external to the CRIS Jamaica.mdb database. However 
they must be joined to a theme table to be displayed. The new table is added under tables in the project 
window. This makes it available to be joined or linked 

Both tables are opened in the tables window. The fields to be joined on are selected on both tables. The 
feature table is made the active table and Table | Join is selected from the menu. 
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18 Customizing the CRIS ArcView Project. 
 
Day 4 – Slide 31 
 

Day 4, slide 31ESSA/UWI CRIS Training, Module 2

7RSLF����

&XVWRPL]LQJ�WKH�$UF9LHZ�
3URMHFW

 
 
 
Remember, before making changes to the project file always make a backup copy! 
 
Day 4 – Slide 32 
 

Day 4, slide 32ESSA/UWI CRIS Training, Module 2

5HPHPEHU��

❚ %HIRUH�HGLWLQJ�WKH��DSU�$/:$<6
PDNH�D�EDFNXS�FRS\
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Architecture. 
Day 4 – Slide 33 

Day 4, slide 33ESSA/UWI CRIS Training, Module 2

$UFKLWHFWXUH

$UF9LHZ�LV�RUJDQLVHG�LQWR�GRFXPHQWV

7KH�PDLQ�GRFXPHQW�LV�WKH�3URMHFW

ZKLFK�FRQWDLQV� ❚ 9LHZV

❚ 7DEOHV

❚ &KDUWV

❚ /D\RXWV

❚ 6FULSWV

 
 

The main document is the project.apr which contains Views, Tables, Charts and Scripts. 
 

Project File APR. 
Day 4 – Slide 34 

Day 4, slide 34ESSA/UWI CRIS Training, Module 2

3URMHFW�)LOH��DSU

❚ &RQWDLQV�UHIHUHQFHV�WR�ORFDWLRQ�RI�
YDULRXV�FRPSRQHQWV

❚ 3DWK�VSHFLILF
❚ 5HDG�RQO\�LQ�&5,6
❚ 8VH�ILOH�SURSHUWLHV��IURP�ZLQGRZ�
H[SORUHU�WR�VHW�SURSHUWLHV

❚ Editing views or themes requires that 
the read-only attribute be removed from 
the project file

❚ Results must be saved and property 
reset

 
 

The project file contains references to the location of the various components. As we saw in Day 3, the spatial 
data (shape files and tables) are contained in the directory “C:\Program Files\CRIS\XXXX\AVData” (where 
XXXX is a country name). The shape files for each view within the ArcView project are contained in a separate 
sub-directory (this is not essential, but makes maintenance of the data simpler). It is path specific.  

The CRIS is read-only to general users. The File properties in Windows Explorer is used to set the properties. 
Editing themes or views requires that the read-only attribute be removed from the project file. The results must be 
saved and the property reset.  
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Customizability. 
 
Day 4 – Slide 35 
 

Day 4, slide 35ESSA/UWI CRIS Training, Module 2

&XVWRPL]DELOLW\

❚ ,QWHUIDFH
❙ 0HQXV��EXWWRQV��WRROEDUV�FDQ�EH�DGGHG�
RU�GHOHWHG

❚ 6FULSWV
❙ &DQ�EH�ZULWWHQ���HGLWHG�DQG�DWWDFKHG�
WR�PHQXV��EXWWRQV�RU�WRROEDUV

❚ $YHQXH
❙ $UF9LHZV�VFULSWLQJ�ODQJXDJH
❙ ([WHQGV�FDSDELOLWLHV�RI�$UF9LHZ

 
 
ArcView is very customizable: its interface can be customized; menus, buttons and toolbars can be added or 
deleted. The CRIS.avx added two menu options to the interface. Scripts can be written and attached to interface 
objects or compiled as extensions. Avenue is the scripting language of ArcView. It extends the capabilities of 
ArcView. 
 

Extensions. 
 
Day 4 – Slide 36 
 

Day 4, slide 36ESSA/UWI CRIS Training, Module 2

([WHQVLRQV

❚ 6RPH�LQFOXGHG�ZLWK $UF9LHZ ����
❙ )LOH�VXSSRUW��WLII��FDG�HWF��
❙ 'LJLWL]HU
❙ *HR�SURFHVVLQJ

❚ 2SWLRQDO�SXUFKDVHV�
❙ 6SDWLDO�$QDO\VW
❙ 1HWZRUN�$QDO\VW
❙ �'�$QDO\VW

 
 
Some extensions are included with ArcView 3.2 such as File support for .tiff, CAD support, Digitizer and Geo-
Processing. There are also extensions which can be purchased such as Spatial Analyst, Network Analyst and 3D 
Analyst. 
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Spatial Analysis. 
Day 4 – Slide 37 

 

Day 4, slide 37ESSA/UWI CRIS Training, Module 2

6SDWLDO�$QDO\VLV

☛6SDWLDO�$QDO\VLV�LV�D�SURFHVV�ZKLFK�
FRQVLVWV�RI�D�FROOHFWLRQ�RI�VSDWLDO�TXHULHV
,W�FDQ�

✔ LGHQWLI\�WUHQGV�LQ�GDWD
✔ FUHDWH�QHZ�UHODWLRQVKLSV�LQ�GDWD
✔ YLHZ�FRPSOH[�UHODWLRQVKLSV�EHWZHHQ�
GDWD��VHWV

✔ DVVLVW�LQ�PDNLQJ�PRUH�ZHOO� LQIRUPHG�
GHFLVLRQV

 
 

 
Customizing Views and Themes.  

Day 4 – Slide 38 
 

Day 4, slide 38ESSA/UWI CRIS Training, Module 2

&XVWRPL]LQJ� 9LHZV�DQG�
7KHPHV

❚ Add New Views 
❚ Add New Themes

❚ Feature themes
❚ Shape files
❚ CAD files
❚ Images

❚ Edit existing Views / Themes

 
 

ArcView has feature themes, shape file themes, CAD file themes and image themes. CRIS Jamaica.apr includes 
Feature, shape and Image themes. Ask the Class to name the image theme. 
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 Exercise 

Exercise 18. Customizing theme tables. 

 
Complete the exercise on the slide. 
 
 
Day 4 – Slide 39 
 

Day 4, slide 39ESSA/UWI CRIS Training, Module 2

Exercise 18: Customizing Theme Tables

❶ 2SHQ�WKH�SURMHFW�µ-DPDLFD��DSU¶

❷ 2SHQ�YLHZ�µ'LVFRYHU\�%D\¶

❷ 0DNH�µ:DWHU�4XDOLW\¶ WKH�DFWLYH�WKHPH

❸ 6HOHFW���7KHPH 7DEOH

([DPLQH�DWWULEXWHV�RI�7DEOH

❹ 6HOHFW� 7DEOH������3URSHUWLHV

1RWH�WKDW�ILHOGV�FDQ�EH�KLGGHQ�DQG�UHQDPHG�
ZLWK�DOLDV

 
 
 
Notes: 
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 Exercise 
 

Exercise 19. Adding themes to a view. 

 
Complete the exercise on the slide. 
 

 
Day 4 – Slide 40 

 

Day 4, slide 40ESSA/UWI CRIS Training, Module 2

� (QVXUH�WKDW�'LVFRYHU\�%D\�LV�WKH�DFWLYH�9LHZ�
� FOLFN�LQ�LW

� 6HOHFW�9LHZ��$GG�WKHPH RU� EXWWRQ

� (QVXUH�GLUHFWRU\�LV�F�?3URJUDP�
)LOHV?&5,6?-DPDLFD?$YGDWD

� 6HOHFW�µGHPR�VKS¶

� &KHFN�GDWD�VRXUFH�W\SH�H�J��)HDWXUH�GDWD�
VRXUFH

� &OLFN 2.� 2U�'RXEOH�FOLFN�RQ�VHOHFWHG�WKHPH

Exercise 19: Adding Themes to a View

 
 

 
 

Notes: 
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What are Shape Files? 
 
Day 4 – Slide 41 
 

Day 4, slide 41ESSA/UWI CRIS Training, Module 2

:KDW�DUH�6KDSHILOHV�"

❚ D�VLPSOH��QRQ�WRSRORJLFDO�IRUPDW
❚ WKH\�VWRUH�WKH�JHRPHWULF�ORFDWLRQ�DQG�
DWWULEXWH�LQIRUPDWLRQ�RI�VSDWLDO�IHDWXUHV�
❚ RQH�RI�WKH�VSDWLDO�GDWD�IRUPDWV�WKDW�\RX������
FDQ�ZRUN�ZLWK�LQ $UF9LHZ�

 
 
 
Why use Shape Files? 
 
Day 4 – Slide 42 
 

Day 4, slide 42ESSA/UWI CRIS Training, Module 2

:K\�XVH�6KDSH�ILOHV"

❚ 6KDSHILOHV GLVSOD\�PRUH�UDSLGO\�RQ�D�YLHZ

❚ <RX�FDQ�ZRUN�ZLWK�D�WKHPH�EDVHG�RQ�D
VKDSHILOH WKH�VDPH�DV�DQ\�RWKHU�GDWD�
VRXUFHV

❚ <RX�FDQ�RQO\�HGLW�IHDWXUHV�RI�WKHPHV�
EDVHG�RQ�VKDSHILOHV�

❚ <RX�FDQ�FUHDWH�D�QHZ�WKHPH�WKDW
V�EDVHG�
RQ�WKH VKDSHILOH IRUPDW�

 
 
Shape files display more rapidly on a view. You can work with it as you would any other theme. You can edit 
features in a shapefile and you can create a new theme that’s based on the shape file format. 
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Select Features on View. 
Day 4 – Slide 43 

 

Day 4, slide 43ESSA/UWI CRIS Training, Module 2

6HOHFW�)HDWXUHV�RQ�

9LHZ��and Table�

❶ 0DNH�D WKHPH�DFWLYH

❷ 6HOHFW��7KHPH�7DEOH

❸ 5HVL]H�YLHZ�DQG�WDEOH�ZLQGRZV�VR�WKDW�
WKH\�FDQ�ERWK�EH�VHHQ

❹ 0DNH�WKH�YLHZ�WKH�DFWLYH�ZLQGRZ�DQG�
XVH�WKH�6HOHFW�IHDWXUH�WRRO� WR�
VHOHFW�IHDWXUHV�RQ�WKH�PDS�

❺ 0DNH�WKH�WDEOH�WKH�DFWLYH�ZLQGRZ�DQG�
FOLFN�RQ�WKH�SURPRWH�EXWWRQ�

 
 

 
 
Querying Spatial Data. 

Day 4 – Slide 44 
 

Day 4, slide 44ESSA/UWI CRIS Training, Module 2

4XHU\LQJ�6SDWLDO�'DWD

❚ 4XHULHV�DUH�XVHG�WR�VHDUFK��ORFDWH�
DQG�VHOHFW�GDWD

❚ 7KH�GDWD�UHVLGHV�LQ�WKHPHV�DQG�WKHLU�
UHODWHG�WDEOHV

❚ 7KH�VHOHFWHG�GDWD��IHDWXUHV���UHFRUGV��
DUH�LGHQWLILHG�RQ�WKH�PDS�GLVSOD\�DQG�LQ�
WKH�WDEOH

 
 

Queries are used to search, locate and select data. Data in an ArcView Project resides in themes and their related 
tables. The selected data are identified on the map display and in the table.  
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 Exercise 

Exercise 20. A structured spatial query – querying the theme. 

 
Complete the exercise on the slide. 
 
Day 4 – Slide 45 
 

Day 4, slide 45ESSA/UWI CRIS Training, Module 2

Exercise 20: A Structured Spatial Query –
Querying the theme

❶ 0DNH�&DULFRPS 6LWHV�WKH�DFWLYH�WKHPH�
LQ�WKH

❹ 6HOHFW�7KHPH���4XHU\ RU�4XHU\�
EXLOGHU�EXWWRQ

❺ ,Q�)LHOG��

� 'RXEOH�FOLFN�0$66
� 'RXEOH�FOLFN�³ ³

� 'RXEOH�FOLFN�³���������´

� 6HOHFW�1HZ�6HW�

❻ :KDW�LV�WKH�UHVXOW�RQ�WKH�YLHZ�DQG�
WDEOH"

 
 
 
What is the result of the query? 
 
 
 
 
Notes: 
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 Exercise 

Exercise 21. A structured spatial query – converting selected features to a theme. 

 
Complete the exercise by converting the selection to a shapefile. 
 

Day 4 – Slide 46 
 

Day 4, slide 46ESSA/UWI CRIS Training, Module 2

❷ 6HOHFW�7KHPH�_&RQYHUW�WR 6KDSHILOH

❸ (QWHU�QDPH��³+LJK�,QFLGHQFH�RI�6HD�
*UDVV´�FOLFN 2.

❹ $W�SURPSW�� $GG VKDSHILOH DV�WKHPH�WR�
YLHZ�&OLFN <HV

❚ &KDQJH�FRORXU�LQ�/HJHQG�HGLWRU�LI�UHTXLUHG
❚ ,V�WKHUH�D�UHODWLRQVKLS�EHWZHHQ�WKH�

/DQGVDW ,PDJH�DQG�WKH�KLJK�LQFLGHQFH�RI�
VHDJUDVV"

Exercise 21: A Structured Spatial Query –
Converting Selected features to a Theme

 
 
 
Is there any relationship between the Landsat Image and the high incidence of Seagrass? 
 
 
 

Notes: 
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Saving Project Edits. 
 
Day 4 – Slide 47 

 

Day 4, slide 47ESSA/UWI CRIS Training, Module 2

6DYLQJ�3URMHFW�(GLWV

á (QVXUH�&5,6 $UF9LHZ H[WHQVLRQ�
�&5,6�DY[ ��LV�ORDGHG�EHIRUH�VDYLQJ�
SURMHFW

❚ 6DYH� XSGDWHV�H[LVWLQJ�SURMHFW

❚ 6DYH�DV��SURMHFW�LV�VDYHG�ZLWK�XVHU�
VSHFLILHG�QDPH

1�%� 6DYH�DQG�FORVH�RSWLRQV�DUH�UHPRYHG�
IURP�QRQ�DGPLQLVWUDWRU�XVHU�LQWHUIDFHV

 
 

You should always ensure that the CRIS.avx extension is loaded before saving project. As in other software, save 
updates existing project. Save as allows the user to save it to a user specified name. Save and close options are 
removed from non-administrator user interfaces. 
 
 
Exiting. 
 
Day 4 – Slide 48 

 

Day 4, slide 48ESSA/UWI CRIS Training, Module 2

([LWLQJ

6HOHFW )LOH��([LW

$GPLQLVWUDWRUV�DUH�JLYHQ�WKH�RSWLRQ�WR�VDYH�
FKDQJHV�ZKHQ�H[LWLQJ�

&OLFN <HV LI�\RX�ZDQW�WR�XSGDWH�\RXU�SURMHFW

 
 

File | Exit exits from project. Only administrators are given the option to save changes when exiting. Click 
YES to update project. 
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Day 4 – Slide 49 
 

Day 4, slide 49ESSA/UWI CRIS Training, Module 2

5HYLHZ�RI�'D\��

✔

✔
✔

✔

8SGDWLQJ�WKH�&5,6�'DWD

❙ �� ,PSRUWLQJ�DQG�(GLWLQJ�$FFHVV�'DWD

❙ �� &RQQHFWLQJ�$UF9LHZ WR�DQ

$FFHVV�'DWDEDVH

❙ �� /LQNLQJ�WR�4XHULHV�IURP�$UF9LHZ

❙ �� &XVWRPL]LQJ�WKH�&5,6�$UF9LHZ

3URMHFW
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Day 5: Administering the CRIS 
 
Day 5 – Slide 1 

Day 5, slide 1ESSA/UWI CRIS Training, Module 2

$JHQGD��'D\��

$GPLQLVWHULQJ�WKH�&5,6

❙ �� 6HFXULW\

8SGDWH�3URWRFRO

'DWD�0DQDJHPHQW

❙ �� &UHDWLQJ�D�1HZ�,QVWDOODWLRQ�&'

5HODWLRQDO�'DWDEDVH�3UHVHQWDWLRQV

&RXUVH�:UDS�XS

 
 
 
Day 5 – Slide 2 

Day 5, slide 2ESSA/UWI CRIS Training, Module 2

7RSLF����

6HFXULW\

8SGDWH�3URWRFRO

'DWD�0DQDJHPHQW
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19 Security, Update Protocol and Data Management. 
Day 5 – Slide 3 

Day 5, slide 3ESSA/UWI CRIS Training, Module 2

6HFXULW\

❚ $GPLQLVWUDWRU¶V�9HUVLRQ
❙ IRU�HGLWLQJ��QHZ�GDWD��TXHULHV��UHSRUWV�
❙ EDFN�HQG�ILOH��;;;;�PGE��FDQ�EH�HGLWHG
❙ &RQILJ�EXWWRQ�DFWLYH��%URZVH��5HSRUWV�

❚ 8VHU¶V�9HUVLRQ
❙ IRU�EURZVLQJ��GDWD�YLHZLQJ�RQO\�
❙ EDFN�HQG�ILOH��;;;;�PGE��UHDG�RQO\
❙ &RQILJ EXWWRQ�LQDFWLYH��%URZVH��5HSRUWV�

 

Distinction between Administrator’s and the User's Versions of the CRIS software:  

The main difference is that the Admin version allows all data to be edited, while the User's version turns 
this off and only allows browsing. Specifically: 

• Administrator’s Version 

within the CRIS program: 

• can edit data tables (through View Table in the Main Menu) 

• can configure queries for browsing 

• can configure new reports for queries 

back-end database: 

• can edit tables 

• can add new queries 

ArcView project: 

• can edit APR file 

• User’s Version 

within the CRIS program: 

• cannot edit tables, can only look at them (through View Table in the Main Menu) 

• Configure buttons are inactive (i.e. cannot configure queries for browsing or reporting) 

back-end database: 

• is read-only, and therefore cannot make any changes to tables or add new queries 

ArcView project: 

• APR file is read-only, and therefore cannot make any changes in ArcView 
 
Eliminating the editing capability in the User's version helps maintain data integrity. Administrators will 
have control over the database and will be the only agency with the ability to edit or add new data for their 
country. 
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Day 5 – Slide 4 
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8SGDWH�3URWRFRO

❚ DOZD\V�PDLQWDLQ�WZR�YHUVLRQV
❙ 8VHU¶V�DQG�$GPLQLVWUDWRU¶V�9HUVLRQV

❚ XSGDWH�$GPLQLVWUDWRU¶V�YHUVLRQ�RQ�RQ�
JRLQJ�EDVLV

❚ DQQXDOO\�IUHH]H�$GPLQLVWUDWRU¶V�9HUVLRQ
❙ FRQYHUW�WR�8VHU¶V�9HUVLRQ
❙ GLVWULEXWH�WR�XVHUV
❙ DOVR�DUFKLYH��IRU�UHFRUG�NHHSLQJ��JLYH�LQWXLWLYH�QDPH�
❙ GR�DW�VDPH�WLPH�HDFK�\HDU

 
 
We recommend that each CRIS country administrator maintain two versions of the CRIS at all times: a User’s 
Version that is distributed to users, and an Administrator’s Version into which new data and edits are entered.  

 
Periodically, perhaps once per year, the Administrator’s Version should be ‘frozen’, converted to a User’s 
Version, and distributed to all other users. E.g., let’s say the first Administrator’s Version is called 
AdminCRIS 2000. The steps would be as follows: 

 
• In December 2000, freeze the Administrator’s Version (i.e. no further changes will be made). 

• Create a User’s Version from it, and give it the name “CRIS 2000”, and distribute this to users. 

• Create a copy the Administrator’s Version, and give it the name “AdminCRIS 2001”. This becomes 
your new working version for the next 12 months, in which you add new data as it becomes 
available. 

• Archive the old version (AdminCRIS 2000). 

If you do this every year, you will build up a library of annually archived Administrator’s Versions 
(AdminCRIS 2000, AdminCRIS 2001, etc.), and users if they wish can also maintain a library of User’s 
Versions (CRIS 2000, CRIS 2001, etc.). And each year there will always be two current versions (e.g. 
AdminCRIS 2001 and CRIS 2000).  
 
Even though a new version of the database will be distributed only once per year, we recommend that the 
Administrator update the data in the CRIS on an ongoing basis rather than waiting until just before the release 
of the new version. There are four advantages to this: 

 
• Minimising the length of time between data acquisition and data entry decreases the likelihood that 

data will go astray; 
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• Any questions or concerns about the data can be addressed on a timely basis; 

• The task will be less onerous than having to enter a stockpiled volume of backlog data; and 

• The CRIS country Administrator will always have an Administrator’s Version with the most recent 
data, should queries of very recent data be needed. 

 
Once the current database is frozen for distribution to users, the CRIS country Administrator should keep a 
copy of the frozen database to ensure they maintain a record of what was distributed each year.  
 
Freezing and distribution of the latest database should occur during the same time each year for consistency. 

 
 

20 Creating a New Installation CD. 
Day 5 – Slide 5 
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7RSLF����

&UHDWLQJ�D�1HZ

,QVWDOODWLRQ�&'

 
 

 
 
How to create an install pack.   Demonstration 
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Course Wrap-up. 
 
Day 5 – Slide 6 
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5HYLHZ�RI�0RGXOH

❙ ,QWURGXFWLRQ�WR�06�$FFHVV

❙ 5HODWLRQDO�'DWDEDVH�'HVLJQ

❙ 8VLQJ�FXVWRPL]LQJ�WKH�&5,6

❙ 8SGDWLQJ�WKH�&5,6�GDWD

❙ $GPLQLVWHULQJ�WKH�&5,6 ✔

✔

✔

✔

✔
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5HYLHZ�RI�'D\��

,QWURGXFWLRQ�7R�0LFURVRIW�$FFHVV

❙ ���,QWURGXFWLRQ�WR�$FFHVV

❙ ���'DWDEDVH�7DEOHV

❙ ���&RQWUROOLQJ�'DWD�,QSXW

❙ ���&RQWUROOLQJ�'DWD�'LVSOD\

❙ ���)RUPV

❙ ���6ZLWFKERDUGV

✔
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Day 5 – Slide 8 
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5HODWLRQDO�'DWDEDVH�'HVLJQ

❙ ���'DWDEDVH�GHVLJQ

❙ ���'DWDEDVH�UHODWLRQVKLSV

❙ ���$GYDQFHG�TXHULHV

❙ ����8VHU�VHFXULW\

5HYLHZ�RI�'D\��

✔

 
 
 

Day 5 – Slide 9 
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8VLQJ�DQG�&XVWRPL]LQJ�WKH�&5,6

❙ 6\VWHP�LQVWDOODWLRQ

❙ %URZVLQJ�VSDWLDO�DQG�DWWULEXWH�GDWD

❙ *HQHUDWLQJ�DQG�FXVWRPL]LQJ�UHSRUWV

❙ ,QWURGXFWLRQ�WR�&5,6�GDWD�GLFWLRQDU\

5HYLHZ�RI�'D\��

✔

 
 



October 30, 2000 CRIS Training Module 2 - Participant Manual  
 
 

 
 129 ESSA Technologies Ltd. 

Day 5 – Slide 10 
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8SGDWLQJ�WKH�&5,6�'DWD

❙ ,PSRUWLQJ�DQG�HGLWLQJ�DWWULEXWH�GDWD

❙ &RQQHFWLQJ�$UF9LHZ�WR�DQ�$FFHVV�
GDWDEDVH

❙ /LQNLQJ�WR�TXHULHV�IURP�$UF9LHZ

❙ &XVWRPL]LQJ�WKH�&5,6�$UF9LHZ�SURMHFW

5HYLHZ�RI�'D\��

✔

 
 
 

Day 5 – Slide 11 
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$GPLQLVWHULQJ�WKH�&5,6

❙ 6HFXULW\��XSGDWH�SURWRFRO�DQG�GDWD�
PDQDJHPHQW

❙ &UHDWLQJ�D�QHZ�LQVWDOODWLRQ�&'

5HYLHZ�RI�'D\��

✔
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Appendix – Course Evaluation Form 
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CPACC CRIS Training Course Evaluation: Module 2 
Name: _________________________________________ 
Organization: ___________________________________ Phone: ________________________ 
Title: __________________________________________  Fax:  __________________________ 
Responsibilities: _________________________________  Email: _________________________ 
 
1. The Module 

Please indicate your response using the following rating scale by circling the appropriate number: 1, 2, 3, 4, 5. 
[1 = very poor (or not very well); 5 = very good (or very well)] 
 Poor Good 
How valuable was the module to you? (over all) 1 2 3 4 5 
The lecture sessions were: 1 2 3 4 5 
The activity sessions were: 1 2 3 4 5 
The knowledge level of instructors was: 1 2 3 4 5 
The quality of instruction was: 1 2 3 4 5 
 
2. Results 

Do you understand: Not well Very well 
The basics of Microsoft Access?  1 2 3 4 5 
The basics of ArcView?  1 2 3 4 5 
The principles of relational database design? 1 2 3 4 5 
The linkages between a relational database and a GIS?  1 2 3 4 5 
The procedures for administering/maintaining the CRIS?  1 2 3 4 5 

Do you feel capable of:  Not very Very 
 Designing and creating a relational database? 1 2 3 4 5 
 Creating a data dictionary?  1 2 3 4 5 
 Creating queries in Microsoft Access?  1 2 3 4 5 

Linking data in Access to ArcView?  1 2 3 4 5 
Importing and editing data in the CRIS?  1 2 3 4 5 
Creating customized reports in the CRIS?  1 2 3 4 5 

 Adding ArcView themes and tables to the CRIS?  1 2 3 4 5 
 Updating the CRIS database?  1 2 3 4 5 
 Updating the CRIS installation CD?  1 2 3 4 5 
 
3. Scheduling, Materials and Facilities 
 Poor Good 
The schedule was: 1 2 3 4 5 
The visual materials were:  1 2 3 4 5 
The course binder and printed materials were: 1 2 3 4 5 
The training facility was: 1 2 3 4 5 
 
 
4. Please provide, on the back of this page, any comments that would make this module more 
valuable. 
 


