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1
 Developing Online Databases and
 Serving Biological Research Data

Page 2
						

2
 Last Time
 MySQL is a Relational Database Management System server (RBDMSs)
 In order to perform any operation, such as creating a database, inserting, updating, or searching, the proper SQL command(s) must be given to it.
 SQL, the Structured Query Language is a formal 'database language' that is used by many DBMS
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 Last Time
 In order to work with MySQL, a connection needs to be established from a supporting program A number of administrative tools exist that are
 schema independent such as: Command Line Tool MySQL Workbench PHPMyAdmin
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 Last Time
 Administrative tools fall into two categories: Can connect directly to any MySQL server
 Command line MySQL Workbench
 Are specific to one MySQL server PHPMyAdmin
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5
 Last Time
 Tools that can directly connect to any MySQL server are typically desktop programs
 Can connect to any server granted you know: A MySQL username and password for the server It's hostname and port number It hasn't been set to deny connections in some
 complicated way (like UITS's MySQL)
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 Last Time
 PHPMyAdmin is a tool that is installed in order to connect to a specific MySQL server Don't need to know the servers hostname/port But do need to know the URL it's located at, and
 still need the username and password
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 Last Time
 With PHPMyAdmin we can: Define a schema Create, Read, Update and Delete records
 All without requiring us to write a single line of SQL
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 Last Time
 Because PHPMyAdmin is an administrative tool, it isn't suited to any specific schema, what this means is: Inserting 'whole' records across tables is tedious There isn't an easy to use interface for complicated
 searches (it's there but it doesn't work as expected!)
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 Last Time
 What this means is that: We wouldn't give your every day user, access to
 PHPMyAdmin in order to view or search the database
 In fact, we ourselves wouldn't want to insert data this way
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 Client TierServer Tier
 Web Server
 Client Browser
 Database Server
 Database Tier Intermediary Tier
 GBIF ServerNetwork Network Network
 Network
 Day 5Day 3 &4Day 1&2
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11
 SQL – Structured Query Language
 It's not the only database language, but it's the most common
 SQL provides you with commands to modify any database managed by a MySQL instance, as well as the instance itself
 DDL – Data Definition Language
 Create databases, Define their schema DML – Data Manipulation Language
 Execute Queries which return results DCL – Data Control Language (not covering this)
 Create users, set permissions
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12
 DDL - Data Definition Language
 DDL basically consists of the following commands: CREATE DATABASE CREATE TABLE
 We don't have to write these commands out because Workbench 'forward engineered' them for us
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13
 DML -Data Manipulation Language
 The four basic data manipulation (DML) tasks in any database management system's (DBMS) query language: Create = INSERT (SQL) Read = SELECT (SQL) Update = UPDATE (SQL) Delete = DELETE (SQL)
 'CRUD' – each task has an equivalent SQL command associated with it
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 Create Records
 Create = INSERT (SQL)
 Here the values are numbers , but if they where text, they would need to be wrapped in quotes
 Column names Inserting more than one at a time is optional
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 Read Records
 Read = SELECT (SQL)
 The 'WHERE' clause is used to identify which record(s) in the table we want returned
 The '*' is used to show all the columns
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 Update Records
 Update = UPDATE (SQL)
 The 'WHERE' clause is used to identify which record in the table we want to change
 Updating more than one column of a record at a time is optional
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17
 Delete Records
 Delete = DELETE (SQL)
 The 'WHERE' part identifies which one we want to delete
 Using the primary key in the where clause is the safest bet, because you are guaranteed to only delete one record
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18
 SQL
 Each of these SQL commands operates on a single table ONLY With the exception of SELECT
 Inserting a record that spans multiple tables requires a number of INSERT commands Depending on the schema, the order is important
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19
 PHPMyAdmin
 How does PHPMyAdmin work? It connects to MySQL It sends SQL commands for MySQL to execute for
 us It receives the results that MySQL sends once a
 command has been executed It displays dynamically created HTML that our
 browser interprets as the web interface It's programmed using in a scripting language
 (PHP)
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 Client TierServer Tier
 Web Server
 Client Browser
 Database Server
 Database Tier Intermediary Tier
 GBIF ServerNetwork Network Network
 Network
 Day 5Day 3 &4Day 1&2
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21
 HTML
 HyperText Markup Language What websites look like to your web browser A standard created and maintained by the W3C
 World Wide Web Consortium
 Example: open any website, right click, view source
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 HTML
 An entire class could be taught on the markup language HTML; what you need to know: Presentation only (“static”) - can't process forms by
 itself, but can tell the browser what the form will look like
 HTML 'markup language', is saved in a text file with a .html extension
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23
 HTML
 HTML suggests how things should look to the browser It does this by wrapping text with tags
 'open' tag <> Must have matching Closing tag </> Tags are also referred to as elements
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 HTML
 <HTML>
 <head></head>
 <body>...
 </body>
 </HTML>
 … is where text and tags go that will be displayed
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 HTML
 We care about two things with respect to HTML: Displaying a form
 So we can more easily insert, update, and delete Displaying a table
 For displaying select results
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 HTML Comment
 <!-- this in not displayed by the browser -->
 <!-- can
 span
 multiple
 lines
 -->
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 HTML Table
 <table border=1>
 <tr><td>1</td>
 <td>2</td>
 </tr>
 </table>
 <tr> is a row <td> is a column
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 HTML Form
 <form action=”formprocessor.php” method=”get”>
 Input1:<input name=”input1” type=”text”/>
 <input type=”submit” value=”submit” name=”submit”>
 </form>
 A form can have many input boxes
 Must have one submit button
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29
 HTML Hyperlink
 <a href=”google.com”>go to google!</a>
 Href tells the browser where to go when you click the link
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30
 HTML
 Even though HTML can be edited in any text editor, one with syntax highlighting is preferable
 These are all free: MAC:
 Coda from : http://www.panic.com/coda/ Windows:
 Notepad++ from: http://notepad-plus-plus.org/ Linux:
 Gnome desktops have Gedit Kde desktops have Kate
 Download one of these now
 http://www.panic.com/coda/
 http://notepad-plus-plus.org/
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31
 Hands on: HTML
 Hello World Example Go to
 http://web2.uconn.edu/cyberinfra/module5/outline.html
 Right click the 'Hello World Example' link under Day 3 Select 'Save Link as', save the file to your
 computer, in a location where you can find it This downloads the HTML code that we'll be
 working on to a folder on your computer
 http://web2.uconn.edu/cyberinfra/module5/outline.html

Page 32
						

32
 Hands on: HTML
 Next, open the folder on your computer that you downloaded the example HTML file to Double click on the file
 This should open it in your web browser If it doesn't open it in your web browser, you can
 right click and 'open with' a browser (Firefox, Safari, Internet Explorer, etc)
 What this will do is show you what the HTML looks like IN your browser (leave this browser window open)
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33
 Hands on: HTML
 Now open the file in the text editor you have downloaded This can be done by right clicking on the example
 HTML file and selecting 'open with' and selecting a text editor such as coda or notepad++
 Read the comments above each of the tags <!-- is an HTML comment -->
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 Hands on: HTML
 Next, in the text editor, modify the table to have 3 rows with 5 columns Identify each cell as Row# Column#
 Add a second form input tag labeled as 'Last Name'
 When you are done editing the file, save it
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 Hands on: HTML
 Go back to the browser window that you had left open, and refresh the page (f5, or click the button)
 It should look something like this:
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 Hands on: HTML
 Once the modified example HTML file looks correct in your browser note that: Right now, the modified example HTML file is being
 'served' from your own computer, the URL in your browser is indicative of this, if you gave this URL to the person sitting next to you for them to open up in there browser, they would get a 404 file not found error
 Next, we are going to use the central web server account that was set up for you to make the file web accessible
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 Hands on: HTML
 The following directions assume that Uconn's central web server, directions for different hosting companies will differ
 If you have your own hosting, you can upload this file to your own web server, via any means they provide, such as FTP or SSH
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 Hands on: HTML
 In order to transfer the modified example HTML file to your web server account, we first need to open a WebDAV connection.
 Follow the instructions at: http://web2.uconn.edu/webdev/doc/webdav.htm Make sure to follow the directions that pertain
 to the operating system you use, there are instructions for OSX (Macintosh), and several versions of windows
 http://web2.uconn.edu/webdev/doc/webdav.htm

Page 39
						

39
 Hands on:
 The correct WebDAV URL you will need to use is:
 https://web2.uconn.edu/cyberinfra#_source You must replace the number with the one I
 sent you for your PHPMyAdmin login This time the username and password is
 just your NetID and NetID password
 https://web2.uconn.edu/cyberinfra#_source
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40
 Hands on: HTML
 Once you have connected correctly, you should see a new 'shared folder' or 'network drive' in your file browser (it will be named something like 'web2.uconn.edu')
 The files that are located in that drive actually exist on the web server, if we paste or move files into that shared folder, they will be copied to the central web server, and automatically be web accessible
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41
 Hands on: HTML
 Now that we have opened the 'shared folder' or 'mapped network drive', we will open the folder that has the modified HTML example that we saved and changed
 Right click on the file, and copy it Next, go to the 'mapped network drive' or
 'shared folder' and paste the file there
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 Hands on: HTML
 Finally to see it on being served from the web go to: http://web2.uconn.edu/cyberinfra#/hellowold.html
 Where the # is replaced with the one that corresponds to the PHPMyAdmin username I gave you via email
 http://web2.uconn.edu/cyberinfra#/hellowold.html
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 Hands on: HTML
 Answer:
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 HTML
 There are easier ways to create HTML pages, using more advanced editors WYSIWYG – What you see is what you get
 A way of visually modifying HTML Examples:
 Adobe Dreamweaver Microsoft Frontpage Numerous open source applications

Page 45
						

45
 HTML
 The problem is, for the next step, we need to know what HTML looks like TO the browser, not IN the browser
 You might have noticed that in the form we created that the submit button is non functional HTML can't process forms, we need a real
 programming language to handle this for us
 We can't dynamically add rows to the table within the browser with just HTML
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 Client TierServer Tier
 Web Server
 Client Browser
 Database Server
 Database Tier Intermediary Tier
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 Network
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47
 PHP
 Originally 'Personal Hypertext Processor' Now 'PHP: Hypertext Processor'... ha ha. A scripting language for the web
 Designed to make up for the static shortcomings of HTML
 PHP code can generate HTML dynamically, and process forms
 Requires a web server with PHP installed on it
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48
 PHP
 PHP code is 'embedded' into it's own self-closing tag
 <?PHP//PHP code goes here, this is a comment
 ?>

Page 49
						

49
 PHP
 Each line of PHP code must end with a semicolon (;)
 (Comments don't require a semicolon) One command per line
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50
 PHP Variables
 Variable names begin with a dollar sign $ $hello =”hello”;
 Stores 'hello' into the variable named $hello We can use $hello later

Page 51
						

51
 PHP Functions
 Functions are blocks of code (that exist 'somewhere') that you can refer to by name Functions are 'called' by writing the function name
 followed by the opening and closing parenthesis gettimeofday()
 Inside the parentheses you can enter optional or required 'arguments', that alter what the function will do
 gettimeofday(TRUE)
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 PHP Functions
 Functions are 'called' and then 'return' a result back Results can be stored inside variables $timeofday=gettimeofday();
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53
 PHP Echo
 Echo is a special function that doesn't require the use of parentheses, instead the function call looks like this: Echo “this is printed”; Echo “the time of day is: “.gettimeofday(); . concatenates the result of gettimeofday to the end
 of the text
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54
 PHP
 PHP embedded into HTML
 vs
 HTML generated from PHP
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55
 PHP
 PHP tags can be 'scattered' throughout HTML But the file extension must be changed to .php in
 order for the code to actually be executed
 <html><body>
 <?php echo “hello world”; ?>
 </html></body>
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56
 PHP
 Or PHP can 'generate' the HTML
 <?php
 echo “<html><body>
 hello world
 </html></body>”;
 ?>
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 PHP Form Processing
 $_GET['name'] Special variable that is used to retrieve form data,
 or pass variables between PHP pages in the URL
 'name' corresponds to
 Last Name:<input type="text" name="lastName" value="Default Value"/>
 Would be retrieved using:
 $_GET['lastName']
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58
 PHP Form Processing
 $_POST['name'] Same as $_GET but form values don't show up in
 the URL
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59
 Hands on: PHP
 Open back up the modified helloworld.html file with a text editor
 (or if you have left the text editor with the file still open with it, go back to it)
 In the case that you closed it:
 Go back to the folder that has the modified helloworld.html
 Right click, 'open with' select Coda or Notepad++
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 Hands on: PHP
 Once the file is open, locate the section at the very bottom that looks like:
 <!-- Below is for part 2
 <?php
 echo "first name that was entered: ".$_GET['firstName']."<br/>";
 echo "last name that was entered: ".$_GET['lastName']."<br/>";
 ?>
 -->
 Copy the portion I have highlighted in red above and paste it right before </body> (the closing body tag)
 Save the file as helloworld.php in the same directory that you saved the modified helloworld.html
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 Hands on: PHP
 In order for the PHP code to get executed correctly, it needs to be on a web server with PHP installed such as the central web server
 Next, copy the helloworld.php file to the web server, the same way we copied the helloworld.html file as before
 Go to: http://web2.uconn.edu/cyberinfra#/helloworld.php in your web browser (replace the # with the number I had given you as your PHPMyAdmin login via email)
 Fill out a first name and last name and hit submit, what happens?
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 Hands on: PHP
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63
 Hands on: PHP
 If the last name didn't get filled out, make sure that the name=”lastName” part of the last name input tag is identical to the $_GET['lastName'] in the PHP code Names should not have spaces Names are CAPS sensitive
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 PHP
 PHP can also connect to databases, as we already know, because PHPMyAdmin is written in PHP
 Putting the two together, we can create a specific interface for our schema that is more user friendly
 But this has to be done from scratch and can take a long time
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 Scaffolding
 Scaffolding is a term used to describe web interfaces that facilitate CRUD operations within a browser
 PHPMyAdmin generates scaffolding on the fly from your schema You can see what scaffolding looks like inside
 PHPMyAdmin, by clicking on any table's name
 Scaffolding can be generated from the schema!
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 Scaffolding
 This gives us a set of PHP web interfaces that look like a stripped down version of what PHPMyAdmin gives us
 Once we have generated scaffolding, we can piece together each table's scaffolding in such a way that we can enter entire records at a time, without bouncing from table to table in PHPMyAdmin
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