Basic SQL and using Query Builder

The key to using Query Builder is knowing what tables you need to get information from, and knowing the Key Fields to link tables through.  The Biotics Data Model should provide some help with this.

When Query Builder opens, it opens in parsed mode, which will help you build your SQL statement.  The first thing you need to do is decide which tables you need to add.  Do this by choosing Table/Views > SELECT…  Then scroll down through the list of tables (you can type in the first letter of the table to jump to that letter) and mark the tables you want to add.  Hit OK when you are finished.  Now the tables are added to Query Builder.  Click on the + button to view the Columns inside the tables.  It is now time to build your Select Statement.

To start, lets bring in the following tables:  EO, D_COUNTY, 

Using Select Statements:

SELECT… (column names)

FROM…   (table)

WHERE… (condition)

SELECT ______, _______, _______ FROM________ WHERE ______ = ‘_______’

Select statements can either be written in a long string, or sometimes, to make them easier to read, they are broken up onto different lines by the various clauses.  Either way is fine.

In some programs it is necessary to insert the ; at the end of your SQL statement.  It tells the command line SQL program that the query is complete, however, IN QUERY BUILDER DO NOT INSERT ; AT THE END OF THE STATEMENT.  It will give you an error message that says, “Invalid Character”.

In Query Builder you have two choices, having Query Builder help you build the query in Parsed Mode, or to write out the SQL statements yourself in Free Form Mode.  The easiest way to start is building queries in Parsed Mode.  To build a query, you simply drag the fields you want to report on into the Select portion of the Query Builder.  It will (or should) automatically add the table name to the From  portion of the SQL statement.  You then need to define your where statement, again by dragging column over to the Where portion of the statement.  In most cases it will again add the correct table names in the From statement if necessary.

Also in Query Builder in Parsed Mode, you will notice that when you drag a field over, it will automatically insert the table name first, then a period, and then the column name that you dragged over:  SELECT 

TABLE_NAME.COLUMN_NAME FROM TABLE.  For example:  SELECT D_COUNTY.COUNTY_NAME FROM D_COUNTY.   Notice also how it automatically fills in the table name, D_COUNTY, in the FROM statement.

However, when working with only one table, it is not necessary to use this format in SQL Mode.  You can just use SELECT COLUMN FROM TABLE.   For example, SELECT COUNTY_NAME FROM D_COUNTY .  Therefore, when dealing with only one table in these instructions, I have not included the TABLE_NAME in the first part of the SELECT statement, but you will probably see TABLE_NAME inserted automatically in Query Builder in Parsed Mode if that is how you are doing these queries.  Do not let this confuse you, it is still the same statement.

Commands in SQL are NOT case sensitive, however references to data in the ‘____’ are case sensitive.  Therefore, when searching for a word, phrase, etc., you must use the correct case.  Also, always use single quotes.

In a select statement the * tells the database to return ALL the columns associated with the given table described in the from clause.

Run this command:

· SELECT * FROM EO

This selects all columns and rows from the table called “EO”

Notice in Query Builder Results, it defaults to show only the first 1000 records.  To view the next page, hit the > button.  To view all results, hit the >| button.  

Now run this command:

· SELECT * FROM D_COUNTY   

This selects all columns and rows from the table called “D_COUNTY”.  

* Note than in Query Builder, you can order the results by column by clicking on the column heading.

If you only want one column instead of all of them, let’s say COUNT_NAME, you would drag that column over to the SELECT portion of the query:

· SELECT COUNTY_NAME FROM D_COUNTY

Now only the COUNTY_NAME column shows up and there are still 246 records.

SELECT DISTINCT – will show only one instance of duplicated data in a column.  

You may notice that under COUNTY_NAME, there are some duplicates of county names.  To get rid of these duplicates  you could use SELECT DISTINCT:  Execute the following query:

· SELECT DISTINCT COUNTY_NAME FROM D_COUNTY

Now there are only 208 records.

Expressions

An Expression returns a value.

· Almost everything that follows a SELECT or FROM statement is an expression.

A Boolean Expression returns a value of true or false.

The Where Clause

WHERE <search condition>


Run the following Query:

· SELECT * FROM D_COUNTY WHERE COUNTY_NAME = ‘Ada’.

This  selects all the columns from the table ‘D_COUNTY’ where the column COUNTY_NAME had ‘Ada’ as a value.  In this case, it is only one row.

Operators

Operators are the elements you use inside an expression to articulate how you want specified conditions to retrieve data. Operators fall into six groups: arithmetic, comparison, character, logical, set, and miscellaneous. 

Arithmetic Operators

The arithmetic operators are plus (+), minus (-), divide (/), multiply (*), and modulo (%). The first four are self-explanatory. Modulo returns the integer remainder of a division.

I am not going to spend any time on this because it is doubtful you will be needing to use these operators very often.

Comparison Operators

True to their name, comparison operators compare expressions and return one of three values: TRUE, FALSE, or Unknown. 

In database terms NULL is the absence of data in a field. It does not mean a column has a zero or a blank in it. A zero or a blank is a value. NULL means nothing is in that field.

SELECT * FROM __________ WHERE _________ IS NULL;

When using NULL you must use “IS” instead of “=”.  A value cannot = NULL.

For example, If we wanted to query the EO table to determine which EOs did not have EORANK filled in, we could run the following query:

· SELECT EO_ID FROM EO WHERE D_BASIC_EORANK_ID IS NULL

This returns 8211 records (looks like we better get updating our EORANKS).

To list the EOs that do have EORANK , you can use IS NOT NULL

· SELECT EO_ID FROM EO WHERE D_BASIC_EORANK_ID IS NOT NULL

This returns 4754 records.

Greater than, less than, greater than or equal to, and less than or equal to

· SELECT EO_NUM_BCD FROM EO WHERE MIN_ELEV_FEET  >=  7000

This selects all the EOCODEs from the table EO where the minimum elevation was > or = 7000 ft.  In this case, 1100 records.

Note that number-defined fields do not require quotes.

· SELECT EO_ID, EO_NUM_BCD FROM EO WHERE EO_NUM_BCD <= ‘J’

This selects the EO_IDs and EOCODEs from the EO table where the EO_NUM_BCD starts with a letter greater than J.  As you can see by the results, it pulled out all of the Vascular and Nonvascular plant records.

You can use any of these operators on any data type. The result varies by data type. Also, uppercase is usually sorted before lowercase.  

Not Equal To (<>) or (!=)

· SELECT COUNTY_NAME FROM D_COUNTY WHERE COUNTY_NAME <> ‘Ada’

This selects the county names from the D_COUNTY table where county name did not equal Ada.  As you can see from the results, Ada is missing from the list.

SELECT COUNTY_NAME FROM D_COUNTY WHERE COUNTY_NAME != ‘Ada’;

· As you can see, the results are the same.

Character Operators

You can use character operators to manipulate the way character strings are represented, both in the output of data and in the process of placing conditions on data to be retrieved. This section describes two character operators: the LIKE operator and the || operator, which conveys the concept of character concatenation. 

What if you wanted to select parts of a database that fit a pattern but weren't quite exact matches? You could use the equal sign and run through all the possible cases, but that process would be boring and time-consuming. Instead, you could use LIKE.

· SELECT EO_NUM_BCD FROM EO WHERE EO_NUM_BCD LIKE ‘P%’

As you can see, this selects EO_NUM_BCD from EO where the EO_NUM_BCD starts with P (basically the vascular plants)

You can see the use of the percent sign (%) in the statement after LIKE. When used inside a LIKE expression, % is a wildcard. 

Remember, references to data inside ‘ ‘ are case sensitive, so if you had WHERE EO_NUM_BCD LIKE ‘p%’, no results would be returned.  Try it…

What if you want to find data that matches all but one character in a certain pattern? In this case you could use a different type of wildcard: the underscore (_). 

The underscore is the single-character wildcard. 

· SELECT ELEMENT_GLOBAL_ID,  INTERPRETED_USESA FROM TAXON_GLOBAL 

WHERE INTERPRETED_USESA LIKE 'L_'

This looks for all INTERPRETED_USESA status that started with L and then had only one other value.  If you insert the % for the _, do you get different results?  There is one more result using  %.

You can combine the two wildcards in one statement:

· SELECT COUNTY_NAME FROM D_COUNTY WHERE COUNTY_NAME LIKE ‘_da%’

· This would look for all counties where the first letter could be anything, the second and third letters are “da” and the rest of the county could be anything.  In our case, 4 county names are returned: 2 Adams, Ada and Idaho.  If you wanted a distinct list, you could insert DISTINCT after SELECT.  Try it and see what your results are.

Concatenation (||)

The || (double pipe) symbol concatenates two strings.

· SELECT  LATITUDE ||LONGITUDE LATLONG FROM EO

This lists all the latitudes and longitudes from the EO table and inserts them in a new column called LATLONG.   You can rename the column headings by inserting the new column name after the column name you want to rename. 

OUTPUT:

LATLONG

445657N1161059W

444318N1133401W

421960N1114258W
To make the data more meaningful, you might do something like this.

· SELECT  LATITUDE || ‘ , ’ || LONGITUDE LATLONG FROM EO.

OUTPUT:
LATLONG 

445657N, 1161059W

444318N, 1133401W

421960N, 1114258W

484902N, 1165555W
Logical Operators

Logical operators separate two or more conditions in the WHERE clause of an SQL statement:

AND

· SELECT EO_NUM_BCD, MIN_ELEV_FEET 

FROM EO 

WHERE EO_NUM_BCD LIKE 'P%' AND MIN_ELEV_FEET > 7000

This basically selects all the plant EOs that grow above 7000 ft and displays the EO_NUM_BCD.

In our case, there are 345 records.

“AND” means that expressions on both sides must be true.

OR

You can also use OR to sum up a series of conditions. If any of the comparisons is true, OR returns TRUE. To illustrate the difference, run the last query with OR instead of with AND:

· SELECT EO_NUM_BCD, MIN_ELEV_FEET 

FROM EO 

WHERE EO_NUM_BCD LIKE 'P%' OR MIN_ELEV_FEET > 7000

This selects all plant records and all EOs that the minimum elevation is above 7000 ft.  In this case, 5245 records.
NOT

· SELECT EO_NUM_BCD FROM EO WHERE EO_NUM_BCD NOT LIKE ‘C%’

This selects all the EOs from the EO table where EO_NUM_BCD did not start with “C” (basically everything but communities) and displays the EO_NUM_BCD.  In this case, a little over 9,200 records.

As stated above, you can also use NOT with NULL when searching for a value that IS NOT NULL. 

· SELECT EO_NUM_BCD, SURVEY_DATE FROM EO WHERE SURVEY_DATE IS NOT NULL

This selects all the EOs from the EO table where the SURVEY_DATE field has a value, and displays the EO_NUM_BCD.  

Set Operators

Union and Union All

UNION returns the results of two queries minus the duplicate rows.

· SELECT G_PRIMARY_COMMON_NAME NAME

FROM ELEMENT_GLOBAL UNION 

SELECT S_PRIMARY_COMMON_NAME 

FROM ELEMENT_SUBNATIONAL

This returns all the common names from ELEMENT_GLOBAL and from ELEMENT_SUBNATIONAL, but only list them once if there were duplicates between the two, and lists them in a new column called “Name”.  

OUTPUT:

Name

Aase Onion

Aase's Onion

Abbreviate Pondsnail

Abrupt Sedge

Acadian Hairstreak

Acastus Checkerspot

Afranius Dusky Wing

Afranius Duskywing

Aileen's Pennycress

Akali Bulrush

Akali Cordgrass
If you wanted to see all the names from both tables, including duplicates, you would use UNION ALL:

· SELECT G_PRIMARY_COMMON_NAME NAME

FROM ELEMENT_GLOBAL UNION ALL

SELECT S_PRIMARY_COMMON_NAME 

FROM ELEMENT_SUBNATIONAL

OUTPUT:

Aase Onion

Aase's Onion

Abbreviate Pondsnail

Abrupt Sedge

Abrupt Sedge

Acadian Hairstreak

Afranius Dusky Wing

Afranius Duskywing

Aileen's Pennycress

Akali Bulrush

Akali Bulrush

Akali Cordgrass

Akali Cordgrass
INTERSECT

INTERSECT returns only the rows found by both queries. 

· SELECT G_PRIMARY_COMMON_NAME NAME

FROM ELEMENT_GLOBAL INTERSECT

SELECT S_PRIMARY_COMMON_NAME 

FROM ELEMENT_SUBNATIONAL

OUTPUT:

Abrupt Sedge

Akali Bulrush

Akali Cordgrass…

As you can see, it is selecting all of the names from the UNION ALL statement that were listed twice.   There we a little over 900 records in all.

MINUS (Difference)

Minus returns the rows from the first query that were not present in the second. For example:

· SELECT G_PRIMARY_COMMON_NAME NAME

FROM ELEMENT_GLOBAL MINUS

SELECT S_PRIMARY_COMMON_NAME 

FROM ELEMENT_SUBNATIONAL

This returns all the G_PRIMARY_COMMON_NAMEs that were not in the S_PRIMARY_COMMON_NAME table as well

OUTPUT:

Aase Onion

Abbreviate Pondsnail

Acadian Hairstreak

Acastus Checkerspot

Afranius Duskywing
So these names are unique to the ELEMENT_GLOBAL table.

Miscellaneous Operators: IN and BETWEEN

The two operators IN and BETWEEN provide a shorthand for functions you already know how to do.  If you wanted to find EONUMs 1, 2, and 3 for the element with ELEMENT_SUBNATIONAL_ID = 5222,  you would could write this:

· SELECT EO_NUM_BCD EOCODE FROM EO 

WHERE  ELEMENT_SUBNATIONAL_ID = 5222 AND 

(EO_NUM = 1 OR EO_NUM = 2 OR EO_NUM = 3)

Or you could do the following:

· SELECT EO_NUM_BCD EOCODE FROM EO 

WHERE  ELEMENT_SUBNATIONAL_ID = 5222 AND 

EO_NUM IN(1, 2, 3) 

This example is easier to read and is much easier when you have a long list of numbers, but either way your output is the same:

OUTPUT:

EOCODE

AAAAD12270*001*ID

AAAAD12270*002*ID

AAAAD12270*003*ID
If you need a range of things, you can use the BETWEEN command.

· SELECT EO_NUM_BCD EOCODE FROM EO

WHERE  ELEMENT_SUBNATIONAL_ID = 5222 AND 

EO_NUM BETWEEN 1AND 5

OUTPUT:

EOCODE:

AAAAD12270*001*ID

AAAAD12270*002*ID

AAAAD12270*003*ID

AAAAD12270*004*ID

AAAAD12270*005*ID
The parameters used in the BETWEEN command are inclusive, so it would include values of exactly 1 and exactly 5.

Functions

Functions in SQL enable you to perform feats such as determining the sum of a column or converting all the COUNTY of a string to uppercase.
Aggregate Functions

These functions are also referred to as group functions. They return a value based on the values in a column. (After all, you wouldn't ask for the average of a single field.)

COUNT

The function COUNT returns the number of rows that satisfy the condition in the WHERE clause.   If nothing is defined in the WHERE clause, it returns the total number of rows in the table.  

· SELECT COUNT(*) FROM EO

This gives you the total number of EOs in the EO table, almost 13,000.

· SELECT COUNT(*) FROM EO WHERE ELEMENT_SUBNATIONAL_ID = 5222
This gives you the number of EO’s for the element whos ELEMENT_SUBNATIONAL_ID is 5222.  In our case, 86.

If you had a column name in () instead of *, such as:

· SELECT COUNT(EO_ID) FROM EO WHERE ELEMENT_SUBNATIONAL_ID = 5222 

This gives you the same result as using the *, since all it is doing is counting the number of rows that meet the where clause.

I am going to skip the chapters on SUM, AVERAGE, MIN, MAX, VARIANCE, STDDEV and other functions that we shouldn’t need to worry about.

INITCAP

INITCAP capitalizes the first letter of a word and makes all other COUNTY lowercase.

· SELECT SURVEY_SITE_NAME BEFORE, INITCAP(SURVEY_SITE_NAME) AFTER 

FROM EO_SURVEY_SITE

OUTPUT:

Before







After

0.5 MI S OF BOEHLS




0.5 Mi S Of Boehls

1 MILE EAST OF STEIN MOUNTAIN LOOKOUT
1 Mile East Of Stein Mountain Lookout

1.5 MILES SOUTH OF EASTPORT



1.5 Miles South Of Eastport
LOWER and UPPER 

As you might expect, LOWER changes all the COUNTY to lowercase; UPPER does just the reverse.

· SELECT SURVEY_SITE_NAME BEFORE, LOWER(SURVEY_SITE_NAME) AFTER 

FROM EO_SURVEY_SITE

OUTPUT:

Before







After  

0.5 MI S OF BOEHLS




0.5 mi s of boehls

1 MILE EAST OF STEIN MOUNTAIN LOOKOUT
1 mile east of stein mountain lookout

1.5 MILES SOUTH OF EASTPORT



1.5 miles south of eastport
Now there is this:

· SELECT COUNTY_NAME, UPPER(COUNTY_NAME), LOWER(COUNTY_NAME) FROM D_COUNTY

OUTPUT:

Countyname 

UPPER(countyname)    
LOWER(countyname)
Ada


ADA



ada

Adams


ADAMS


adams

Albany


ALBANY


albany
REPLACE

REPLACE does just that. Of its three arguments, the first is the string to be searched. The second is the search key. The last is the optional replacement string. If the third argument is left out or NULL, each occurrence of the search key on the string to be searched is removed and is not replaced with anything.

· SELECT BASIC_EO_RANK_CD EORANK, 

REPLACE(BASIC_EO_RANK_CD, ‘A’, ‘EXCELLENT’) EORANK2 

FROM D_BASIC_EO_RANK

OUTPUT:

EORANK
EORANK2

A

EXCELLENT

A?

EXCELLENT?

AB

EXCELLENTB

AC

EXCELLENTC

B

B

Here the third argument is left out, so it replaces A with a NULL value:

· SELECT BASIC_EO_RANK_CD EORANK, 

REPLACE(BASIC_EO_RANK_CD, ‘A’) EORANK2 

FROM D_BASIC_EO_RANK

OUTPUT:

EORANK
EORANK2

A


A?

?

AB

B

AC

C

SUBSTR

This three-argument function enables you to take a piece out of a target string. The first argument is the target string. The second argument is the position of the first character to be output. The third argument is the number of characters to show.

· SELECT EO_NUM_BCD EOCODE, SUBSTR(EO_NUM_BCD, 1,10) ELCODE

 
FROM EO

OUTPUT:

EOCODE



ELCODE

PMLIL021E0*016*ID

PMLIL021E0

AMAEB04010*084*ID

AMAEB04010

CP0AAAAAE0*106*ID

CP0AAAAAE0

CT0GANAAC3*005*ID

CT0GANAAC3

CP0AAAAAE0*096*ID

CP0AAAAAE0
If you use a negative number as the second argument, the starting point is determined by counting backwards from the end, like this:

· SELECT EO_NUM_BCD EOCODE, SUBSTR(EO_NUM_BCD, -6,3) EONUM FROM EO

OUTPUT:
EOCODE


EONUM

PMLIL021E0*016*ID
016

AMAEB04010*084*ID
084

CP0AAAAAE0*106*ID
106

CT0GANAAC3*005*ID
005
LENGTH

LENGTH returns the length of its lone character argument. For example:

· SELECT COUNTY_NAME, LENGTH(COUNTY_NAME) LENGTH

FROM D_COUNTY;

OUTPUT:

COUNTYNAME       
LENGTH

Ada


3

Adams


5

Albany


6

Asotin


6
CLAUSES IN SQL

WHERE 

ORDER BY 

WHERE

The WHERE clause returns the instances in the table that meet the required condition.  Since we have given many examples of these above, I will not give anymore.

ORDER BY

From time to time you will want to present the results of your query in some kind of order. As you know, however, SELECT FROM gives you a listing, and unless you have defined a primary key, your query comes out in the order the rows were entered.

The ORDER BY clause gives you a way of ordering your results. For example, to order the following statement by MIN_ELEV_FEET you could use the following ORDER BY clause:

· SELECT EO_NUM_BCD, MIN_ELEV_FEET 

FROM EO 

WHERE EO_NUM_BCD LIKE 'P%' OR MIN_ELEV_FEET > 7000

ORDER BY MIN_ELEV_FEET

OUTPUT:

EO_NUM_BCD

MIN_ELEV_FEET

PMCYP032B0*022*ID
7014

PDCAR0U1L1*002*ID
7040

PDROS0X0M0*001*ID
7040

PDFAB2X0Y4*009*ID
7040

PMCYP037L0*012*ID
7050

PDMON01010*081*ID
7050

PMCYP032B0*025*ID
7050
You can also order by descending order by using the DESC clause…

· SELECT EO_NUM_BCD 

FROM EO 

WHERE EO_NUM_BCD LIKE 'P%' OR MIN_ELEV_FEET > 7000

ORDER BY MIN_ELEV_FEET DESC

OUTPUT:

EO_NUM_BCD

MIN_ELEV_FEET 

PDSAX0U0B0*007*ID
12550

PDCAR0U202*002*ID
11800

PDSAX0U011*009*ID
11750

PMPOA4Z013*001*ID
11700
You can also use ORDER BY on more than one field. To order by SNAME and then EONUM, you would query as follows:

· SELECT EO_NUM_BCD EOCODE, ELEMENT_SUBNATIONAL_ID ID#, MIN_ELEV_FEET FT

FROM EO

WHERE MIN_ELEV_FEET > 9000

ORDER BY ELEMENT_SUBNATIONAL_ID, MIN_ELEV_FEET

OUTPUT:

EO_NUM_BCD

ID# 
FT

ABNKD06071*018*ID
5311
9200

ABNKD06071*050*ID
5311
9200

ABNKD06071*037*ID
5311
9546

ABNSB12040*012*ID
5412
9100

ABNSB15010*025*ID
5415
9866
Here's how to list one column in alphabetical order and list the second column in reverse alphabetical order:

· SELECT EO_NUM_BCD EOCODE, ELEMENT_SUBNATIONAL_ID ID#, MIN_ELEV_FEET FT FROM EO

WHERE MIN_ELEV_FEET > 9000

ORDER BY ELEMENT_SUBNATIONAL_ID, MIN_ELEV_FEET DESC

OUTPUT:

EO_NUM_BCD

ID# 
FT
ABNKD06071*037*ID
5311
9546

ABNKD06071*018*ID
5311
9200

ABNKD06071*050*ID
5311
9200

ABNSB12040*012*ID
5412
9100

ABNSB15010*025*ID
5415
9866
JOINING TABLES

Multiple tables in a select statement

A Primary Key is a column or set of columns that uniquely identifies each row in a table

Lets say that you want to know the names of all the survey sites and the EOs they are associated with.  If you look in the EO table, there is no field for Survey Site.  However, if you look at the Biotics Data Model, you will see a table named “EO_SURVEY_SITE”.  This is the table we want to add.  Once we do that, we need to determine what columns we want to report on.  We would like to have the EO_NUM_BCD and the SURVEY_SITE_NAME.  So we drag these fields over into the SELECT statement.  Our statement looks like this:

· SELECT EO.EO_ID, EO_SURVEY_SITE.SURVEY_SITE_NAME 

FROM EO, EO_SURVEY_SITE

(Notice how each column is defined by the table name first with a period in between ie. EO.EO_ID and how it fills in the names of both tables in the FROM clause.  )

OUTPUT:

EO_ID

SURVEY_SITE_NAME
1

0.5 MI S OF BOEHLS

2

0.5 MI S OF BOEHLS

3

0.5 MI S OF BOEHLS

4

0.5 MI S OF BOEHLS

5

0.5 MI S OF BOEHLS
This output is very strange.  We know from experience that in all probability all of these EOs would not have the same Survey Site Name.  Something is missing.  What we need to do is link these tables together using Key Fields.  If you look at the two tables, the two fields that are the same in each table are EO_ID.  This is the Key Field.      



In the WHERE clause, we have to link these tables together by setting these Key Fields equal to each other….

· SELECT EO.EO_ID, EO_SURVEY_SITE.SURVEY_SITE_NAME 

FROM EO, EO_SURVEY_SITE 

WHERE EO.EO_ID = EO_SURVEY_SITE.EO_ID

As you can see, these two tables join on the EO_ID keyfield.

OUTPUT:

EO_ID

SURVEY_SITE_NAME
10315

0.5 MI S OF BOEHLS

2984

1 MILE EAST OF STEIN MOUNTAIN LOOKOUT

3804

1.5 MILES SOUTH OF EASTPORT

10307

1.5 MILES SOUTH OF EASTPORT

11506

10 MILES NE OF POCATELLO
That looks better!

Now lets take things a step further and run a query that needs three tables.  For example, lets say we wanted to know all the EO’s and the counties they occur in.  To do this, we need these three tables:

We know we are going to need the EO table.  Looking at the EO Table, there is no COUNTY_NAME column.  From our earlier queries, we know that there is a D_COUNTY table, with the county names in it.  But in this D_COUNTY table, there is no link to the EO table.  There must be another table out there to join these two tables.  This table is the EO_COUNTY table.  Now we have to figure out how to link these three tables together:

The three tables we will be working with are EO, EO_COUNTY, and D_COUNTY
 


In the “SELECT” portion of your query, list the columns that you want to be reported in your output.  In this case, EO_NUM_BCD and COUNTY_NAME.   You do this by dragging and dropping the field into the SELECT box.  Notice again how it automatically adds the names of the tables into the “FROM” box, helping you to build the statement.  

Now you need to complete the SQL statement by defining your WHERE clause.  Take a look at the tables we have  used so far:  EO and D_COUNTY.  Note that there is no direct link (no shared key fields) between EO and D_COUNTY.  This is where the EO_COUNTY table fits in.  This table has both of the key fields in it (EO_ID, and D_COUNTY_ID.  Now you have to make the links by setting the key fields equal to each other.

EO.EO_ID = EO_COUNTY.EO_ID and 

EO_COUNTY.D_COUNTY_ID = D_COUNTY.D_COUNTY_ID

Our complete SQL statement would look like this: 

· SELECT EO.EO_NUM_BCD, D_COUNTY.COUNTY_NAME 

FROM EO, D_COUNTY, EO_COUNTY 

WHERE EO.EO_ID =  EO_COUNTY.EO_ID AND 

EO_COUNTY.D_COUNTY_ID =  D_COUNTY.D_COUNTY_ID

OUTPUT:

EO_NUM_BCD

COUNTY_NAME

PMLIL021E0*016*ID
Adams

AMAEB04010*084*ID
Lemhi

CP0AAAAAE0*106*ID
Franklin

CT0GANAAC3*005*ID
Bonner

CP0AAAAAE0*096*ID
Camas
You can also order the information by using the Order By portion of the query.

Now lets say that you didn’t want to know what county each EO was in, but you wanted to know what county each species occurs in.  We now need to add a few more tables into the statement.  According to the Data Model, there is no Scientific Name field in the EO table, so we need to search the Data Model for that table.  It looks like the SCIENTIFIC_NAME table is the one we want.  But, in order to get to the SCIENTIFIC_NAME table, we need to link that table to ELEMENT_SUBNATIONAL, which then links to EO.  That link would look like this.

EO.ELEMENT_SUBNATIONAL_ID = ELEMENT_SUBNATIONAL.ELEMENT_SUBNATIONAL_ID AND

ELEMENT_SUBNATIONAL.SNAME_ID = SCIENTIFIC_NAME.SCIENTIFIC_NAME_ID

We would also need to change our SELECT statement to include the Scientific Name, rather than the EO_NUM_BCD.  Our new SQL statement would look like this:

· SELECT SCIENTIFIC_NAME.SCIENTIFIC_NAME, D_COUNTY.COUNTY_NAME 

FROM EO, D_COUNTY, EO_COUNTY, SCIENTIFIC_NAME, ELEMENT_SUBNATIONAL 

WHERE EO.EO_ID =  EO_COUNTY.EO_ID AND 

EO_COUNTY.D_COUNTY_ID =  D_COUNTY.D_COUNTY_ID AND  EO.ELEMENT_SUBNATIONAL_ID = ELEMENT_SUBNATIONAL.ELEMENT_SUBNATIONAL_ID AND  ELEMENT_SUBNATIONAL.SNAME_ID =  SCIENTIFIC_NAME.SCIENTIFIC_NAME_ID

OUTPUT:

SCIENTIFIC_NAME






COUNTY_NAME

Allium madidum






Adams

Brachylagus idahoensis





Lemhi

Thermal springs aquatic  





Franklin

Tsuga heterophylla/clintonia uniflora, clintonia uniflora phase 
Bonner

Thermal springs aquatic  





Camas
Lets say that we want to order them by County, then by Scientific Name

· SELECT SCIENTIFIC_NAME.SCIENTIFIC_NAME, D_COUNTY.COUNTY_NAME 

FROM EO, D_COUNTY, EO_COUNTY, SCIENTIFIC_NAME, ELEMENT_SUBNATIONAL 

WHERE EO.EO_ID =  EO_COUNTY.EO_ID AND 

EO_COUNTY.D_COUNTY_ID =  D_COUNTY.D_COUNTY_ID AND  EO.ELEMENT_SUBNATIONAL_ID = ELEMENT_SUBNATIONAL.ELEMENT_SUBNATIONAL_ID AND  ELEMENT_SUBNATIONAL.SNAME_ID =  SCIENTIFIC_NAME.SCIENTIFIC_NAME_ID

ORDER BY D_COUNTY.COUNTY_NAME, SCIENTIFIC_NAME.SCIENTIFIC_NAME

OUTPUT:

SCIENTIFIC_NAME

COUNTY_NAME
Allium aaseae


Ada

Allium aaseae


Ada

Allium aaseae


Ada

Allium aaseae


Ada
As you can see by the output, this includes every EO, so for every EO that occurs in a county, there will be a listing for that species.  If you only want that species listed once, use SELECT DISTINCT:

· SELECT DISTINCT SCIENTIFIC_NAME.SCIENTIFIC_NAME, D_COUNTY.COUNTY_NAME 

FROM EO, D_COUNTY, EO_COUNTY, SCIENTIFIC_NAME, ELEMENT_SUBNATIONAL 

WHERE EO.EO_ID =  EO_COUNTY.EO_ID AND 

EO_COUNTY.D_COUNTY_ID =  D_COUNTY.D_COUNTY_ID AND  EO.ELEMENT_SUBNATIONAL_ID = ELEMENT_SUBNATIONAL.ELEMENT_SUBNATIONAL_ID AND  ELEMENT_SUBNATIONAL.SNAME_ID =  SCIENTIFIC_NAME.SCIENTIFIC_NAME_ID

ORDER BY D_COUNTY.COUNTY_NAME, SCIENTIFIC_NAME.SCIENTIFIC_NAME

OUTPUT:

SCIENTIFIC_NAME





COUNTY_NAME
Allium aaseae






Ada

Amphispiza bilineata





Ada

Antrozous pallidus





Ada

Artemisia tridentata vaseyana/agropyron spicatum 

Ada

Artemisia tridentata vaseyana/festuca idahoensis 

Ada
What would it look like if we reversed the ORDER BY clause To:

ORDER BY SCIENTIFIC_NAME.SCIENTIFIC_NAME, D_COUNTY.COUNTY_NAME

OUTPUT: 

SCIENTIFIC_NAME






COUNTY_NAME
Abies grandis/Acer glabrum, Acer glabrum phase


Idaho

Abies grandis/Acer glabrum, Acer glabrum phase


Valley

Abies grandis/Acer glabrum, Physocarpus malvaceus phase

Idaho

Abies grandis/Acer glabrum, Physocarpus malvaceus phase

Nez Perce

Abies grandis/Acer glabrum, Physocarpus malvaceus phase

Valley
Let’s go a step further and say, I only want to include only plants in this list.  It looks like we will need another table, D_NAME_CATEGORY, to complete this query, and set it equal to the SCIENTIFIC_NAME table based on D_NAME_CATEGORY_ID.  We need to add this table to our FROM statement.  In order to figure out what column to use, right click on them to see what the values are.  It looks like the easiest one to use is “NAME_TYPE_CD”.   Now add your clause to the WHERE statement that defines that you are only looking for plants… and D_NAME_CATEGORY.NAME_TYPE_CD = ‘P’.  When querying on a specific value, you must use single quotes, and the values must match exactly if using “=”.

· SELECT DISTINCT SCIENTIFIC_NAME.SCIENTIFIC_NAME, 

D_COUNTY.COUNTY_NAME 

FROM EO, D_COUNTY, EO_COUNTY, SCIENTIFIC_NAME, 

ELEMENT_SUBNATIONAL, D_NAME_CATEGORY 

WHERE EO.EO_ID =  EO_COUNTY.EO_ID AND

EO_COUNTY.D_COUNTY_ID =  D_COUNTY.D_COUNTY_ID AND  

EO.ELEMENT_SUBNATIONAL_ID =  

ELEMENT_SUBNATIONAL.ELEMENT_SUBNATIONAL_ID AND  

ELEMENT_SUBNATIONAL.SNAME_ID =  

SCIENTIFIC_NAME.SCIENTIFIC_NAME_ID AND

D_NAME_CATEGORY.D_NAME_CATEGORY_ID = 

SCIENTIFIC_NAME.D_NAME_CATEGORY_ID AND 

D_NAME_CATEGORY.NAME_TYPE_CD = 'P'

ORDER BY  SCIENTIFIC_NAME.SCIENTIFIC_NAME, D_COUNTY.COUNTY_NAME

OUTPUT:

SCIENTIFIC_NAME

COUNTY_NAME
Agoseris lackschewitzii
Clark

Agoseris lackschewitzii
Fremont

Agoseris lackschewitzii
Lemhi

Allenrolfea occidentalis
Bingham

Allium aaseae


Ada

Allium aaseae


Boise
Now lets say that we want to list only those plants that are Listed Threatened or Endangered.  In order to do that, we would need to query a table called TAXON_GLOBAL and the column we want is INTERPRETED_USESA.   I want to report on the INTERPRETED_USESA field, so I add that into my SELECT statement by adding TAXON_GLOBAL.INTERPRETED_USESA.  I then need to add the table into the FROM clause, and then determine what keyfields to use to link it to the other tables.  Looking at the table, it looks like I will need to add a few more tables, ELEMENT_GLOBAL AND ELEMENT_NATIONAL in order to link to ELEMENT_SUBNATIONAL_ID. So we need to say… AND TAXON_GLOBAL.ELEMENT_GLOBAL_ID = ELEMENT_NATIONAL.ELEMENT_GLOBAL_ID AND 

ELEMENT_NATIONAL.ELEMENT_NATIONAL_ID = ELEMENT_SUBNATIONAL.ELEMENT_NATIONAL_ID 

You then need to define your WHERE statement to include only those species with an INTERPRETED_USESA of LE or LT.  Rather than defining each of those, we can use the LIKE command and the wildcard “%”.  You would say… AND TAXON_GLOBAL.INTERPRETED_USESA LIKE 'L%’.  

This is what our final sql statement looks like…

SELECT DISTINCT SCIENTIFIC_NAME.SCIENTIFIC_NAME,  

D_COUNTY.COUNTY_NAME, 

TAXON_GLOBAL.INTERPRETED_USESA

FROM EO, D_COUNTY, EO_COUNTY, 

SCIENTIFIC_NAME, ELEMENT_SUBNATIONAL, D_NAME_CATEGORY, 

TAXON_GLOBAL, ELEMENT_NATIONAL, ELEMENT_GLOBAL

WHERE EO.EO_ID =  EO_COUNTY.EO_ID AND 

 EO_COUNTY.D_COUNTY_ID =  D_COUNTY.D_COUNTY_ID AND 

 EO.ELEMENT_SUBNATIONAL_ID =  

ELEMENT_SUBNATIONAL.ELEMENT_SUBNATIONAL_ID AND  

ELEMENT_SUBNATIONAL.SNAME_ID =  

SCIENTIFIC_NAME.SCIENTIFIC_NAME_ID AND  

SCIENTIFIC_NAME.D_NAME_CATEGORY_ID =  

D_NAME_CATEGORY.D_NAME_CATEGORY_ID AND 

D_NAME_CATEGORY.NAME_TYPE_CD = 'P' AND

TAXON_GLOBAL.ELEMENT_GLOBAL_ID = 

ELEMENT_NATIONAL.ELEMENT_GLOBAL_ID AND 

ELEMENT_NATIONAL.ELEMENT_NATIONAL_ID =

ELEMENT_SUBNATIONAL.ELEMENT_NATIONAL_ID AND

TAXON_GLOBAL.INTERPRETED_USESA LIKE 'L%'

ORDER BY D_COUNTY.COUNTY_NAME, 

SCIENTIFIC_NAME.SCIENTIFIC_NAME

OUTPUT:

SCIENTIFIC_NAME

COUNTY_NAME

ESASTATUS

Spiranthes diluvialis

Bonneville


LT

Spiranthes diluvialis

Fremont


LT

Mirabilis macfarlanei

Idaho



LT

Silene spaldingii

Idaho



LT

Spiranthes diluvialis

Jefferson


LT

Howellia aquatilis

Latah



LT

Silene spaldingii

Lewis



LT

Spiranthes diluvialis

Madison


LT

Silene spaldingii

Nez Perce


LT
If we wanted to include all species, not just plants, what would you do?  You could get rid of the line… “and D_NAME_CATEGORY.NAME_TYPE_CD = ‘P’.  Lets see what happens.

OUTPUT:

SCIENTIFIC_NAME

COUNTY_NAME

ESASTATUS
Haliaeetus leucocephalus


Ada

LT

Haliaeetus leucocephalus


Adams

LT

Spermophilus brunneus brunneus

Adams

LT

Haliaeetus leucocephalus


Bannock
LT

Haliaeetus leucocephalus


Bear Lake
LT

Lynx canadensis



Bear Lake
LT…
See how easy this is…

Now lets try some other examples…

EO_SURVEY_SITE


EO_SURVEY_SITE_ID


EO_ID


SURVEY_SITE_NAME











EO


EO_ID


EO_NUM


EO_RANK


EO_DATA


MIN_ELEV


MAX_ELEV

















EO


Eo_id


Eo_num_bcd


Eo_rank


Eo_data


Min_elev


Max_elev








EO_COUNTY


Eo_county_id


D_county_id


Eo_id


Rec_last_mod_user


Rec_last_mod_date








D_COUNTY


D_county_id


D_state_id


D_county_cd


County_Name











