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GETTING STARTED
In the good old days, when personal computers had no hard drives and monitors were low 
resolution and monochromatic, there was no Internet. Then it started, shyly at first, and that 
was a time when people were viewing sites with Netscape and searching with Altavista.

Nowadays, on the other hand, the World Wide Web is everywhere, and it is hard to find an 
electronic device that is not connect to it in one way or another. The aim of this book is to provide 
you with tools that will automate repetitive tasks and boost your productivity when working 
with Excel and the Web.

Most of the techniques shown here can be found online, scattered all over the Web. Here you will 
find them logically organized and all in one place.

What is HTML?

HTML stands for Hyper Text Markup Language and is used to build websites. Have you ever 
wondered what hypertext is? It is a content that behaves in a non-linear way. Imagine a web 
site where each page has several links to other pages, both on the same site or not. The user will 
navigate by jumping from one page to another; this is hypertext behavior.

A conventional print book is the counter example, it is supposed to be read sequentially.

The markup part stems from the fact that information in HTML is marked with tags; we will see 
more on this shortly.

There are other languages used to help create websites, such as CSS and Java Script, but we are 
not going to deal with them in detail.

Note: CSS means Cascading Style Sheet and takes care of the graphical part of web pages. 
It works together with HTML, which will be responsible for the page contents. Cascading 
means that it is possible to use several CSS files to create the final visual style. This language 
will manipulate elements like font size, background images and the color palette. 
 
JavaScript is a powerful programming language used to implement dynamic behavior on web 
sites. With it, developers can manipulate the page content, produce charts and interact with 
APIs (Application Programming Interface), among other tasks. Note that JS and Java are two 
different languages. 
 
It is even said that in the future JS could replace VBA as the Office programming language.

One great thing about current browsers is that they expose their source code. That is correct, you 
can visualize the corresponding HTML that was written to create the page.

If you are using Google Chrome, just right click any page element and select inspect on the menu 
that appears; a pane similar to the one shown below is displayed.
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A piece of HTML from a web page.

A few things to note:

	● The keywords header, div, aside, nav, h4, li and others are all tags.
	● When the little black arrows are pointing to the right, this means they can be clicked to 

expand and display more information.
	● The keywords id, class and href are attributes.
	● <li is an opening tag, whereas </li> is a closing one.
	● An element can belong to several different classes.

If you are feeling overwhelmed by all of this, do not panic; it is not necessary to be an HTML 
programmer to work with this kind of automation. Later we will see how to read source HTML 
and extract the necessary information to make our VBA code functional.

Although Web designers use professional editors, it is possible to create simple HTML files with 
standard Windows applications such as Notepad. This can be useful when you want to test some 
VBA code that will interact with a Web page but for some reason the real site is not available.

To generate a local HTML file, follow these steps:

	● Open Notepad and type your source code; an example is given below.
	● Save it with a htm extension.
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	● Open the saved file with your favorite browser.
	● To later edit the source code, rename the file to a txt extension.

This is the sample HTML:
<!DOCTYPE html>
<html>
<body style="background-color:powderblue;">
<h1>My Heading</h1>
<p><i>This is italic.</i></p>
<p style="color:red;">Red paragraph.</p>
<button>Click me</button>
<bdo dir="rtl"><br><br>12345<br><br></bdo>
</body>
</html>

Now this is the finished product, viewed with Chrome:

Generating a local HTML file.

Note that the Chrome HTML pane will nicely format the code that you originally typed back in 
Notepad.

Performing Queries

A Web query allows us to pull information stored in an HTML file. Normally it is used to connect 
to some web site, but it is also possible to query a local file.

If you plan to extract data from the same source over and over again, save the query and just 
refresh it anytime you want the most recent information. Excel web queries work by identifying 
tables on the selected page and offering the option to import the ones you want to the workbook.
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A static query

The standard Excel query is static, meaning it will not accept parameters. The next section will 
deal with dynamic queries.

To perform a static web query, follow these steps:

1.	 Go to the Data tab of the ribbon and click Get External Data
2.	 Choose from Web when the options are displayed
3.	 You will be presented with the dialog box shown below; type the page address that contains 

the desired table and click Go
4.	 Scroll down until you find the needed information and click the little arrow on the far-left 

side to select it.
5.	 Now would be a good moment to save the query; click the corresponding button which is on 

the top right corner of the dialog box, and you will be prompted to choose a location. A file 
with the IQY extension is generated.

6.	 To actually transfer the web table to the worksheet, press the import button. A dialog box 
appears asking you where to put the data.

7.	 Wait a few seconds and the selected data is loaded to the worksheet.

The Web Query dialog box

Note: All Excel dialog boxes that have two short lines on the bottom right corner, like the 
one above. can be resized. Just click that corner and drag the mouse to change its height and 
width.
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The data already in Excel.

Some data at column D were mistakenly recognized as dates, but it is easy to extract the correct 
information using the DAY and MONTH functions.

Note: Not all tabular data in a webpage will be interpreted as a table with this feature, so you 
will have to either import everything or resort to other methods such as custom VBA code.

Remember the IQY file? If you right click it and choose edit with Notepad, something like the 
text below is displayed; we will manipulate this file in the next section.
WEB
1
https://www.espn.com/mlb/team/schedule/_/name/wsh
Selection=AllTables
Formatting=None
PreFormattedTextToColumns=True
ConsecutiveDelimitersAsOne=True
SingleBlockTextImport=False
DisableDateRecognition=False
DisableRedirections=False

A dynamic web query

Say that you need to retrieve information from a web site multiple times, and the site address 
follows a pattern or explicitly accepts parameters. This technique allows to pass a variable to the 
query. Here is the procedure:

1.	 Modify the IQY file so it now looks like the text below.
WEB
1
https://www.espn.com/mlb/team/schedule/_/name/["TeamID", "Enter team ID"]
Selection=AllTables
Formatting=None
PreFormattedTextToColumns=True
ConsecutiveDelimitersAsOne=True
SingleBlockTextImport=False
DisableDateRecognition=False
DisableRedirections=False

2.	 At the Data tab, click the connections option. The Workbook Connections dialog box is 
displayed.
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The workbook connections dialog box.

3.	 Select the old query that used this IQY file and click the remove button.
4.	 Now click the add button; the Existing Connections dialog box appears.

The existing connections dialog box.

5.	 Click the Browse for More button and find the modified IQY file. Press the open button and 
the query is added to the list. Close the dialog box.
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6.	 At the Data tab, click Get External Data and Existing Connections.
7.	 Select the desired query and click Open; you will be prompted to decide where to put the 

data.
8.	 This is the cool part; a dialog box will accept a parameter of your choice. It can be typed 

directly, or better yet, linked to a worksheet cell. Make the selection and click OK. The tip 
text that is displayed inside the dialog will be the string you entered in the modified IQY 
file.

Linking a worksheet cell to the parameter field.

9.	 The data is loaded to the worksheet, as already shown before.

With this kind of setup, every time the cell value changes, the query automatically updates.

You can prepare a drop-down list on the worksheet cell with known values and this tool will be 
quick and simple to use.

Querying with VBA

It is also possible to write VBA code that automates this process. Below is sample code that gets 
data from the same web site used on the previous section. Note that the string variables can be 
hard coded or retrieved from the worksheet.

The resulting table is created starting at cell A4 of the active sheet.
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Sub Query_one()
Dim part1$, part2$
part1 = "www.espn.com/mlb/team/schedule/_/name/"
part2 = "wsh"
'part1 = [b2]    ' from cell B2
'part2 = [b3]    ' from cell B3
Application.CutCopyMode = False
With ActiveSheet.QueryTables.Add(Connection:= _
    "URL;https://" & part1 & part2, Destination:=Range("$A$4"))
    .Name = "wash"
    .FieldNames = True
    .RowNumbers = False
    .FillAdjacentFormulas = False
    .PreserveFormatting = True
    .RefreshOnFileOpen = False
    .BackgroundQuery = True
    .SavePassword = False
    .SaveData = True
    .AdjustColumnWidth = True
    .RefreshPeriod = 0
    .WebSelectionType = xlAllTables
    .WebFormatting = xlWebFormattingNone
    .WebPreFormattedTextToColumns = True
    .WebSingleBlockTextImport = False
    .WebDisableDateRecognition = False
    .WebDisableRedirections = False
    .Refresh BackgroundQuery:=False
End With
End Sub
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INTERACTING WITH SITES WITHOUT USING A BROWSER
When we talk about getting data from the Web, some people think about automating a browser 
such as Internet Explorer. In fact, depending of the user´s specific needs, this is rather inefficient.

In this chapter other methods will be presented, for either getting or posting data over the 
Internet. Talking about data, let´s take a step back and discuss JSON.

What is JSON?

JSON stands for JavaScript Object Notation, and is a data exchange format, just like XML.

As it is very popular these days, we will use JSON examples to demonstrate some of the techniques 
in this chapter.

JSON basically works with two entities, namely objects and arrays.

Here is how you would define a JSON object:
{
    "name": "This is my site",
    "url": "https://bananas.com"
}

Name and URL are called keys, with their corresponding values.

The following syntax defines an array:
["Nicole","Elaine","Samantha","Tom"]

These two basic elements can be combined as shown next; the value of the Files key is an array.
{
    "id": 18,
    "personal": {
        "name": "Jean Ferguson",
        "Files": ["ftpA", "ftpB"]
    }
}

This is pretty much all you need to know to start dealing with JSON files.

Getting data from the Web programmatically

The VBA request objects XMLHTTP/ServerXMLHTTP provide the necessary resources to 
perform communication tasks with web pages and services. To use them in your code, follow 
these steps:

	● Go to the VBA editor
	● Click Tools on the menu bar and select References
	● Tick the Microsoft XML v6.0 line, as shown in the picture.
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Note: When the Internet started to grow in size, the need arose to have dedicated comput-
ers to provide various services (the servers), while the others would access the services (the 
clients). 
Common servers include Web, email and FTP services. When a browser opens a web page it 
is acting as a client, while the site offering information is hosted by the server. This is called 
the client-server architecture.

The VBA references dialog box.

In the following example we will retrieve some JSON data from the web site shown below; it 
provides fake data for testing purposes.

This is the Web data we want…

Unfortunately, there is no built-in support for JSON in Excel. This initial code version will 
simply dump it to a string variable:
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Public Sub Direct()
Dim http As Object, resp$
Set http = CreateObject("MSXML2.XMLHTTP")
http.Open "GET", "http://jsonplaceholder.typicode.com/" _
& "posts/1/comments", False
http.send
' get the response
resp = http.responseText
MsgBox Left(resp, 350), 64, "The first 350 characters"
End Sub

As you can see below, the contents are there, but extracting the desired information from the 
variable will require clumsy string manipulation.

The output from the direct method

The good news is that there are several free JSON converters online, which will provide a 
structured way to process the data.

One of them is called VBA-JSON; to take advantage of it, follow this procedure:

1.	 Go to the home page https://github.com/VBA-tools/VBA-JSON and click the code button to 
download a ZIP file.

2.	 Extract the contents to your computer.
3.	 Open the Excel workbook where you want to use it and go to the VBA editor.
4.	 Right click any module on the left pane and choose the import file option.

https://github.com/VBA-tools/VBA-JSON
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Importing a BAS file into your project.

5.	 In the dialog box that appears, find and select the JsonConverter BAS file from the zipped 
package.

6.	 Click open and a new module is added to your VBA project. The source code is not protected 
so you can study it.

7.	 Add a reference to the Microsoft Scripting Runtime library. 
Caution: You may receive errors if this reference has a low priority in the list. To be on the 
safe side, click the up arrow on the references dialog box to increase its priority, as depicted 
on the figure.

Changing the priority of a VBA reference.

Now we can run the code below, quickly transferring the key/value pairs from the Web site to 
the worksheet:
Public Sub Use_Library()
Dim http As Object, json As Object, i%, item, _
head, dest As Range
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Set http = CreateObject("MSXML2.XMLHTTP")
' create array with keys
head = Array("id", "name", "postId", "email", "body")
Set dest = [a1].Resize(1, UBound(head) + 1)
dest.Value = head       ' first row
http.Open "GET", "http://jsonplaceholder.typicode.com/" _
& "posts/1/comments", False
http.send
Set json = ParseJson(http.responseText)
i = 2
For Each item In json
    Sheets(2).Cells(i, 1) = item(head(0))
    Sheets(2).Cells(i, 2) = item(head(1))
    Sheets(2).Cells(i, 3) = item(head(2))
    Sheets(2).Cells(i, 4) = item(head(3))
    Sheets(2).Cells(i, 5) = item(head(4))
    i = i + 1   ' next row
Next
End Sub

This Excel table originated from a JSON format.

Getting data from Web page elements

On the previous chapter we saw HTML code from a web page that contained a class named 
“nav-link”. The following code will find all elements that belongs to this class and extract the 
string representing the href attribute, which specifies the destination address for that link. All 
addresses are then transferred to the worksheet.

Note that by declaring the topic variable as an HTML element, the VBA editor will offer the 
available properties and methods for that type; this list would not appear if the variable was 
declared as a generic object type. This feature is known as Intellisense and besides showing the 
applicable properties and methods, also serves to perform auto completion reducing your typing.
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Intellisense in action.

Public Sub Get_Class()
Dim http As Object, html As New HTMLDocument, _
topics As Object, topic As HTMLHtmlElement, i%
Set http = CreateObject("MSXML2.XMLHTTP")
http.Open "GET", "https://www.mrexcel.com/", False
http.send
html.body.innerHTML = http.responseText
' create a collection
Set topics = html.getElementsByClassName("nav-link")
MsgBox topics.Length, 64, "Number of items found"
i = 2
For Each topic In topics
    ' write to worksheet
    Cells(i, 1) = topic.getAttribute("href")
    i = i + 1
Next
End Sub

A partial view of the scraped data.

Posting data over the Internet

The majority of Web code examples you will find are for getting data from some server or site, 
but there are times when we need to send data, for example to tell the trading application how 
many shares you want to buy. In most cases these are going to be authenticated requests, which 
are covered on the next section.
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The code below sends some JSON data from cell D1 to a testing endpoint; the figure displays the 
response text. Some relevant points are:

	● The string at cell D1 is the JSON representation of range A1:C3. It begins and ends with 
square brackets; hence it is an array.

	● The indexes “0”, “1” and the ID key with the value 101 were created at the response text.
	● The server XML object used in this example may request or send data.

Sub Post_example()
Dim HTTP As Object, json$, URL$
' get the JSON string from worksheet
json = Range("d1")
' use server object
Set HTTP = CreateObject("MSXML2.ServerXMLHTTP")
URL = "https://jsonplaceholder.typicode.com/posts"
HTTP.Open "POST", URL, False
HTTP.setRequestHeader "Content-type", "application/json"
HTTP.send (json)
MsgBox HTTP.responseText, 64, "This is the result:"
Set HTTP = Nothing
End Sub

The message box shows the posted data

Authenticated requests

The previous sections showed that it is perfectly possible to get web data from public sites. 
However, many applications will require that you login to the service, a good example being 
financial operations. Obviously, without the user´s credentials the application will not know to 
which account the request belongs.

The sample code that follows uses a paper account at the Alpaca website. This kind of account 
provides a way to perform fake operations for testing purposes, but they also have the live part 
where you can risk real money…
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Note: A Web API (Application Programming Interface) allows the user to communicate with 
an Internet server, retrieving information from its database or sending specific data via POST 
requests. The destination addresses are often referred to as endpoints, and responses typically 
come in JSON or XML formats.

Sub authenticating()
Dim req As MSXML2.ServerXMLHTTP60, key_id, _
secretk$, secreth$, URL$, json As Object, item, s$
' create object
Set req = New MSXML2.ServerXMLHTTP60
key_id = CStr([b18])         ' id from cell B18
secretk = CStr([b19])        ' secret key from cell B19
' get Microsoft information
URL = "https://paper-api.alpaca.markets/v1/assets/MSFT"
req.Open "GET", URL, False
req.setRequestHeader "APCA-API-KEY-ID", key_id
req.setRequestHeader "APCA-API-SECRET-KEY", secretk
req.send
' start building string
s = "Raw data:" & vbLf & req.responseText
s = s & vbLf & "**************" & vbLf & _
"Available data:" & vbLf
' use the library
Set json = ParseJson(req.responseText)
For Each item In json   ' loop the collection
    s = s & item & vbLf
Next
MsgBox s, 64
End Sub

The two required keys on the worksheet and the retrieved data

To get the desired data you need to inform an ID and also a secret key, which can be stored in 
worksheet cells as shown in the picture above. Data is retrieved in JSON format; the message 
box shows it, and then uses the previously discussed library to produce a list of the available 
keys.
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INTERNET EXPLORER AND VBA
At the present time, Edge is the current Microsoft browser of choice, and we will discuss it later.

However, Internet Explorer is the only one with built in VBA support. As it is still around, it is 
worth to spend a few pages talking about it.

The first thing to do is to add a VBA reference to the Microsoft Internet Controls library, as 
already explained on the previous chapter. After doing that you are ready to try the initial 
example below.

Note: If you are running Windows 10, it may be tricky to find the IE icon to launch it manu-
ally. Here are some options: 
• Click Start > All Apps and look under Windows Accessories 
• Use the Search box on the Taskbar, just type Internet Explorer. 
• Use the Run command; Press Windows key + R and type iexplore.exe
Caution: Some sites such as YouTube will not open in Internet Explorer anymore; trying to 
do so gives you the message below and Edge automatically takes over. Therefore, it is a good 
idea to manually open the site you plan to automate with IE to avoid unpleasant surprises.

Trying to open YouTube with Internet Explorer
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Transferring a Web table to the worksheet

Consider the Web site shown below, along with part of its source HTML code; the task is to 
transfer the table to an Excel sheet, complete with the country flags.

This table will be copied into Excel.

Looking at the HTML code below, you will notice TR, TD and TH tags.

	● The  <tr>  tag defines a row in an HTML table. A  <tr>  element contains one or 
more <th> or <td> elements.

	● An HTML table has two kinds of cells; header cells created with the <th> element, and data 
cells created with the <td> element.

Also observe that there are elements defined with the IMG tag and containing the src attribute; 
these are used to hold the country flags.

A partial view of the Web page’s HTML code.
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Here is detail of the HTML to generate a row in the table and the code to retrieve each row.

A portion of the HTML to generate a row in the table.

Sub Web_Table()
Dim tob As Object, ws As Worksheet, im As shape, rowc%, _
colv%, objie As InternetExplorer, bod As HTMLBody, ic, s$
s = "https://rates.currencywholesale.com/rates/"
Set ws = Sheets("sheet1")
Set objie = New InternetExplorer
objie.Visible = True
objie.navigate s & "rates.html"
' wait for page loading
Application.Wait (Now + TimeValue("0:00:05"))
Set bod = objie.Document.body
Set ic = bod.getElementsByTagName("img")
' get all tables
Set tob = bod.getElementsByTagName("table")
On Error Resume Next    ' if a flag is missing
For rowc = 0 To tob(1).Rows.Length - 1
    Set im = ws.Shapes.AddPicture(s & _
    ic(rowc + 1).getAttribute("src"), msoFalse, msoTrue, _
    50, 50, 50, 50)
    For colv = 0 To tob(1).Rows(rowc).Cells.Length - 1
        ws.Cells(rowc + 1, colv + 1) = _
        tob(1).Rows(rowc).Cells(colv).innerText
        With im
            .LockAspectRatio = 0
            .Top = ws.Cells(rowc + 2, 1).Top
            .Left = ws.Cells(rowc + 2, 1).Left
            .Width = ws.Cells(rowc + 2, 1).Width
            .Height = ws.Cells(rowc + 2, 1).Height
        End With
    Next
Next
On Error GoTo 0
End Sub

Here are the key steps of the above code:

1.	 Navigates to the desired page.
2.	 Creates a collection of all objects with the IMG tag.
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3.	 Creates a collection of all page tables; we will be interested in the second table of this group. 
As the collection starts with the #0 index, we refer to the #1 index.

4.	 Performs a table row loop, transferring each country’s information to separate worksheet 
rows. There is an inner loop which iterates the table columns.

Note: A common task when interacting with a web page is to locate certain elements in the 
HTML structure. Here are the three most popular methods: 
   • GetElementbyID – finds a single element which has a unique ID. Unfortunately, not all 
page elements will have such ID. 
   • GetElementsbyClassName – creates a collection of elements which belong to a particular 
class. 
   • GetElementsbyTagName – creates a collection of elements with a particular tag.

The resulting worksheet table.

Working with events

Some Web sites are programmed to respond to events generated by the user; this allows for a 
more interactive and dynamic page. The following example uses a local HTML file to show the 
basics of such behavior.

Start by typing this HTML source code, as already explained on the first chapter:
<!DOCTYPE html>
<html>
<body style="background-color:powderblue;">
<h1>My Heading</h1>
<p><i>This is italic.</i></p>
<p style="color:red;">Red paragraph.</p>
<button>Click me</button>
<input name="q" onchange="alert('Alert message');"/input>
<bdo dir="rtl"><br><br>12345<br><br></bdo>
</body>
</html>
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Note that an on-change event is defined, meaning it will fire when the input box value changes. 
Save it to your hard drive and run the code below:
Sub IE_event()
Dim iea As InternetExplorer, doc, search, _
event_onChange As Object
Set iea = CreateObject("InternetExplorer.Application")
iea.Visible = True
iea.navigate "C:\Users\public\test page.htm"
Do Until Not iea.Busy
    DoEvents
Loop
Application.Wait Now + TimeValue("0:00:03")
Set doc = iea.Document
Set search = doc.getElementsByName("q")(0)
search.Value = "Pogacar"
'Exit Sub    'exiting here does not display the message
Set event_onChange = iea.Document.createEvent("HTMLEvents")
event_onChange.initEvent "change", True, False
search.dispatchEvent event_onChange
'iea.Quit   close IE window
Set iea = Nothing
End Sub

The macro opens the local file using Internet Explorer, defines the search variable as the input 
box and writes to it. After that, the code dispatches the on-change event, making the alert 
message to appear, as shown below.

This page message was triggered by VBA code

Caution: You may get errors when automating IE with VBA, depending on the security set-
tings that are in effect. If you trust the websites you are working with, consider changing the 
two options displayed on the picture below. 
 
Go to IE tools>Internet options>Security and uncheck the Enable Protected Mode option. 
 
Secondly, at the advanced tab, check the option to allow active content to run. 
 
If you are still using IE to browse the Web or downloading files for local use, it is safer to 
restore these settings to the default values after the VBA tasks are completed.
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Changing Internet Explorer security options.
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INTRODUCING SELENIUM
Selenium is an open-source tool used to automate testing of Web applications. It can quickly 
perform dozens of functional and compatibility tests, interacting the beta scripts with browsers. 
When developing complex, commercial software the testing phase is essential to minimize bugs 
when the product is deployed for multiple platforms.

A nice guy named Florent Breheret developed Selenium Basic, which is a framework that allows 
direct Selenium use by Excel; so, these are two different things:

	● Selenium - A browser automation framework and ecosystem originally created by Jason 
Huggins.

	● Selenium Basic - A Selenium based browser automation framework for VB.Net, VBA and 
VBScript.

For the sake of simplicity, I will refer to SB simply as Selenium from now on.

Selenium provides a simple interface that allows your spreadsheet to automate other browsers 
besides Internet Explorer, such as the more stable Chrome. The next section will show how to set 
up Selenium on your system.

Installing Selenium

Here are the steps to install Selenium on your computer:

1.	 Download and install the executable file from the GitHub page below

 
Get the free package from this page
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2.	 At the VBE, check the reference for the Selenium type library

Adding the VBA Selenium reference.

3.	 It is likely that you will need to update the Chrome driver originally installed at the first 
step. Go to chromedriver.chromium.org/downloads and get the driver compatible with 
your current Chrome version.

Download the latest Chrome driver.
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4.	 Replace the installed driver at the Selenium Basic folder with the one you just downloaded.

Substitute the old driver by the correct one.

Caution: Chrome has a fast development cycle and eventually the driver you are using will 
become incompatible with the new browser version. When that happens, you will get er-
rors like the ones shown below. To make things work again, repeat the manual driver update 
described above.

These are driver version related errors.

Internet Explorer and Selenium

In most cases, we will use the Selenium tool to automate modern browsers such as Chrome or 
Edge. However, you can also interface the old IE browser as well; the example below shows how.



Internet Explorer and Selenium	 27

Public bot As New IEDriver
Sub Test()
With bot
    .get "https://www.mrexcel.com"
    .Window.Maximize
    '.Quit
End With
End Sub

Just refer to the installed Internet Explorer driver and everything will work fine.
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GOOGLE CHROME AND VBA
Now that Selenium is installed on your system, it is possible to automate the Chrome browser 
directly from VBA code. Selenium has its own tree of properties and methods, but it will work in 
the same fashion as Internet Explorer is automated with VBA.

Running JavaScript on a page

For this first example, let’s create another local HTML file, with source code that looks a lot like a 
real Web page. It contains several elements and also embedded JavaScript code, wrapped inside 
<script> tags; type the following on Notepad, as already discussed earlier:
<!DOCTYPE html>
<html>
<head>
    <meta charset="utf-8" />
    <title></title>
</head>
<body>
   <input id="B1" type="button" value="click to change textbox value"
	  onclick="TAlert()" />
    <form class="OF_form">
        <ul class="OF_t2">
            <li class="OF_3T OF_active">FIRST</li>
            <li class="OF_3T">SECOND</li>
            <li class="OF_3T">STOP</li>
        </ul>
        <ul class="OF_toggle">
            <li class="OF_ttab_ OF_buy OF_active">THIRD</li>
            <li class="OF_ttab OF_sell">FOURTH</li>
        </ul>
        <div class="MOr">
            <div class="OF_section">
                <div class="OF_section-h">Amount</div>
                <div class="OF_input-box_Xk">
                <input type="number" step="0.1" min="0" name="amount"
			    placeholder="0.00" value=""
	       		  autocomplete="off" oninput="OIHandler()">
                    <span>USD</span>
                </div>
            </div>
        </div>
        <div class="OF_OT">
            <div>
                <b>Total</b>
                <span>(corrected)</span>
                <b>≈</b>
            </div>
            <div class="OF_total" >0.00000</div>
        </div>
    </form>
    <script language="javascript">
        function OIHandler() {
            print_call_stack(); alert('input detected...');} 
        function print_call_stack() { console.trace(); }
        function TAlert() { setIB(document); }
        function setIB() {
            try {
            var inputBox = document.querySelector('div.OF_input-box_Xk input');
            inputBox.value = 50;
	     if (document.createEvent) { var ev2 = document.createEvent("HTMLEvents");
	     ev2.initEvent("input", true, true); ev2.eventName = "input";
	     inputBox.dispatchEvent(ev2); }
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            return ({ success: true });   }
            catch (ex) {
               return ({ exception: ex, myMsg: '#error in setIB!' });
            }
        }
    </script>
</body>
</html>

A local page with a message box triggered by the input event

When saved with a HTM extension, it will produce the layout shown above. The main features 
it possesses are:

	● Clicking the button at the top changes the contents of the input box to an arbitrary value.
	● Clicking the up and down arrows that appear when you hover the mouse over the input box 

changes its value accordingly.
	● Input actions make the message box displayed on the picture appear.

The VBA that follows executes the setIB function contained in the source HTML code; it causes 
the input warning to pop up. Click the OK button to see the input box value change.
Public d As WebDriver
Public Sub Exec()
Dim url$
 url = Environ("USERPROFILE") & _
"\Documents\ENS\Excel & VBA\Web STP\page_w_JS.htm"
Set d = New ChromeDriver
With d
    .Start "Chrome"
    .get url
    .Wait 1000
    .ExecuteScript ("setIB()")
End With
End Sub

Note: If you want the loaded Web page to remain open after the code finishes execution, de-
clare the Web driver variable outside the subroutine. If declared inside it, memory is released 
when the code ends and the page closes automatically.



30	 Excel And The World Wide Web: Straight To The Point

Iframes and transferring tables without a loop

Iframes are HTML inline frame elements and can be used to incorporate content from other 
pages into the current page.

This is great, but when dealing with such layout you must remember this fact or else your code 
will not work. We need to programmatically enter the frame to access its elements. Say that our 
goal is to transfer the Web table below to a worksheet. Observe the HTML code to conclude that 
the table is located inside a frame, which in turn is nested in a parent frame. Hence, the code has 
to enter two frames in order to fetch the desired table.

Remember the Internet Explorer chapter where we painfully looped through rows and columns 
to get the table? Selenium has a cool method that will copy it in one swift pass! 

Partial view of the desired table
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The source HTML code

Public d As WebDriver
Public Sub Table_no_loop()
Dim col As Object, i%, col2 As Object, s$, col3 As Object
Const url As String = "http://intrinsicedge.blogspot.com/"
Set d = New ChromeDriver
With d
    .Start "Chrome"
    .get url
    .Wait 800
    Set col = d.FindElementsByTag("iframe")
    For i = 1 To col.Count
        s = col.item(i).Attribute("src")
        If s Like "*docs.google*" Then Exit For
    Next
    .Wait 1000
    .SwitchToFrame col.item(3)
    Set col2 = .FindElementsByTag("iframe")
    .SwitchToFrame col2.item(1)
    Set col3 = .FindElementsByTag("table")
    .Wait 500
End With
col3.item(1).AsTable.ToExcel _
ThisWorkbook.Worksheets("table").[a1]
End Sub

The code starts by loading the page and creating a collection of all Iframes present. It then 
finds the desired one taking advantage of the SRC attribute. After that it enters the first frame, 
locates the child frame and switches to it. Finally, the table is identified and copied with a single 
statement; the picture below shows the final result.



32	 Excel And The World Wide Web: Straight To The Point

Similarly to Internet Explorer, Selenium offers several methods to find page objects: 
FindElementbyID,  FindElementsbyClass and many more. Use the Intellisense feature to see 
the full list, as shown beneath.

Partial view of the data already in Excel

Using Intellisense to visualize available options

Using XPath to find elements

XPath stands for XML Path Language and is a query tool originally developed to select nodes in 
a XML document. It is implemented in Selenium and can be used to navigate through the HTML 
structure of the Web page, locating any element by means of a specific syntax. There are two 
main XPath categories:

	● Absolute: it is the complete path for the element, beginning from the root element. The 
disadvantage of this category is that it may be rather long and more prone to fail if the 
HTML DOM structure changes. You can recognize an absolute path by the starting single 
forward slash.

	● Relative: this reference starts from somewhere in the middle of the DOM structure. A 
relative XPath starts with double forward slashes and is usually the preferred option.
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Note: You will not be able to read much on Web topics before stumping into the DOM. But 
what is it? According to Mozilla, “The Document Object Model (DOM) is an API for HTML 
and XML documents. It provides a structural representation of the document, enabling you to 
modify its content and visual presentation by using a scripting language such as JavaScript.” 
 
For our purposes, think of the DOM as a virtual representation of the web page structure as a 
tree, complete with all its objects, styles, contents and events.

These are the steps to get the XPath for a page element:

1.	 Right click any page element and choose inspect
2.	 When the HTML source code is displayed, right click the object of interest
3.	 Click copy to see all the options, as depicted below
4.	 Click the desired option to transfer the information to the clipboard

Getting the XPath for a page element

Here is a summary for the example that follows:

	● Opens a free financial site and fills in the login credentials from worksheet cells
	● Gets a handle for a popup window button and clicks it to dismiss the popup
	● Navigates to my personal page on that site; you can see the final result below.

Public driver As New ChromeDriver
Sub Filling_Fields()
Dim pt As WebElement, ac As WebElement
driver.get "https://www.investing.com/portfolio/"
Application.Wait Now + TimeValue("0:00:04")
Set pt = driver.FindElementByXPath _
("//*[@id=""loginFormUser_email""]").SendKeys _
(CStr(Sheets("test").[b85]))
Set pt = driver.FindElementByXPath _
("//*[@id=""loginForm_password""]").SendKeys _
(CStr(Sheets("test").[b86]))
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Set pt = driver.FindElementByXPath("//*[@id=""signup""]/a")
DoEvents
' get popup button
Set ac = driver.FindElementById("onetrust-accept-btn-handler")
ac.Click
DoEvents
pt.Click
Application.Wait Now + TimeValue("0:00:03")
Set pt = driver.FindElementByXPath _
("//*[@id=""navMenu""]/ul/li[9]/a")
pt.Click: DoEvents
Application.Wait Now + TimeValue("0:00:02")
End Sub

Note that this code uses a SendKeys method for a WebElement variable; this is not the same 
SendKeys that VBA offers and is much frowned upon.

Logging in via code
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MICROSOFT EDGE AND VBA
Microsoft developed eleven Internet Explorer versions from 1995 to 2013.Then, they announced 
that Internet Explorer 11 was going to be the last in this lineage and started focusing on Edge. 
The good news for IE users is that it is part of Windows 10; so, if you have some application that 
uses specific features of IE 11 there is no reason for immediate concern.

The next big news came in 2019 when it was revealed that this initial Edge version, often referred 
to as Edge HTML, was being replaced by the new Chromium based Edge.

That is right, it uses the same open source implementation that is the base for Google Chrome, 
Opera and other lesser known browsers. You can recognize Microsoft’s family visually as shown 
below:

Microsoft browsers over the years

Before you can start using Edge with VBA, it is necessary to update the corresponding Selenium 
driver; follow the steps below to do that.

1.	 Download the correct driver from this page, after checking your Edge version and operating 
system type.
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Downloading the Edge driver

2.	 Delete the edgedriver.exe file at the Selenium Basic folder
3.	 Copy the downloaded driver to that folder and rename it to edgedriver.exe

Now we are ready for the first example of this chapter.

Finding elements by CSS selectors

Yet another way to locate a web page element is the CSS selector. You may remember that CSS 
is the language used to apply styles to the page.

Say that you want to fill in a search box on the web site shown below and click the search button 
to get the results. Note that the box has an input tag, while the button has… a button tag.

Since the input box has a unique ID, it can be referred directly. The button, on the other hand, 
has no ID, hence it is identified by its DOM path, starting at the form element. When the code 
concludes execution, an Edge tab displays the results of the search for the chosen subject.

To find out what is the CSS selector for a particular element, use the same steps described at the 
Chrome chapter to get a XPath, but instead choose the copy selector option.
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Referencing two specific web page elements

Public driver As New EdgeDriver
Private Sub Use_Edge()
Dim e As WebElement
driver.get "https://www.seleniumeasy.com"
driver.Wait 3000
Set e = driver.FindElementByCss("#edit-search-block-form--2")
If e.IsDisplayed Then
    e.SendKeys ("css")              ' write search string
    Set e = driver.FindElementByCss _
    ("#search-block-form > div > div >" & _
    " div.input-group > span > button")
    driver.Wait 1000
    e.Click
End If
'driver.Quit
End Sub

Downloading a file

A common task when working online is to download a file. There are efficient methods to 
accomplish this, such as FTP (File Transfer Protocol) clients or P2P(peer-to-peer) systems. 
However, you may encounter a website where the only way for downloading is by icon clicking. 
The example that follows shows how to automate this process.
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Identifying the file addresses

The figure above displays part of the page’s HTML source code. Each Excel file has its address 
contained on a href attribute, so all we need to do is to use this information to download a specific 
workbook.
Public ed As New EdgeDriver
Public Sub Dload()
Dim col, i%, s$, p$, v
ed.get "https://www.wisdomaxis.com/technology/" & _
"software/data/for-reports/"
ed.Wait 2000
Set col = ed.FindElementsByTag("a")
For i = 1 To col.Count
    s = col.item(i).Attribute("href")
    If s Like "*Refresh*" Then Exit For     ' desired file
Next
ed.SetProfile "Download", persistant:=True
ed.SetPreference "browser.download.folderList", 2
ed.SetPreference "browser.helperApps.neverAsk.saveToDisk", _
"application/vnd.ms-excel, application/msword," & _
" application/msexcel," & _
" application/xls, application/csv, text/csv," & _
" application/pdf, text/html, text/plain"
ed.SetPreference "browser.download.manager.showWhenStarting", 0
ed.SetPreference "browser.download.manager.focusWhenStarting", 0
ed.SetPreference "browser.download.useDownloadDir", True
ed.SetPreference "browser.helperApps.alwaysAsk.force", False
ed.SetPreference "browser.download.manager.alertOnEXEOpen", False
ed.SetPreference "browser.download.manager.closeWhenDone", True
ed.SetPreference "browser.download.manager.showAlertOnComplete", 1
ed.SetPreference "browser.download.manager.useWindow", False
ed.SetPreference "pdfjs.disabled", True
ed.get s                                        ' download file
p = Split(Environ$(41), "=")(1) & "\downloads\" ' build path
v = Split(s, "/")
Workbooks.Open p & Replace(v(UBound(v)), "%20", " ")
'ed.Window.Maximize
Workbooks(Workbooks.Count).Activate
End Sub

The main steps of this code are:

	● Creates a collection of elements with the <a> tag
	● Loops the collection to find the desired file
	● Sets several download preferences
	● Downloads and opens the workbook
Note: Do you want to open Microsoft Edge without installing Selenium? This one liner will 
do it. Note that it is not necessary to know the Edge installation path. 
Sub ShellEdge() 
VBA.Shell Environ$(“comspec”) & " /c start microsoft-edge:" & _ 
"http://www.mrexcel.com" 

End Sub
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Creating a PDF file from scratch

Say that you want to catalog several web pages in PDF format for later analysis. The example 
that follows shows how to build the file.

	● It uses an array to store search terms that will be passed to Google. This can be easily 
modified to get the information from a worksheet range.

	● The code takes advantage of the input box’s title attribute to find it; this string will be 
different depending on your language, adjust it accordingly. The picture below shows how 
it looks like for my Portuguese version.

	● The macro will loop the array, creating a new Google tab for each element. After performing 
the search, a screenshot is taken and added to the PDF file. At the end, the file is saved to 
disk; the final product is displayed after the code.

The HTML source code for Google’s search box, Portuguese version.

Public Sub CreatePDF()
Dim ed As EdgeDriver, arr(), i%, pdf As Object
Set ed = New EdgeDriver
Set pdf = CreateObject("Selenium.PdfFile")
pdf.SetPageSize 210, 300, "mm"
pdf.SetMargins 5, 5, 5, 15, "mm"
arr = Array("burj khalifa", "petronas towers")
With ed
    .Start "edge"
    .get "https://google.com/"
    For i = LBound(arr) To UBound(arr)
        If Not IsEmpty(arr(i)) Then
            If i > 0 Then
                .ExecuteScript "window.open(arguments[0])", _
                "https://google.com/"
                .SwitchToNextWindow
            End If
            .FindElementByCss("[title=Pesquisar]").SendKeys _
            arr(i) & " images"
            .SendKeys .keys.Enter
            pdf.AddImage .TakeScreenshot, True
        End If
    Next
End With
pdf.SaveAs "c:\temp\selenium\arch.pdf"
'Stop
End Sub
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This PDF file was generated with one click.

Wrapping up Selenium

As you may have already noticed, it does not matter which browser we are using with Selenium, 
since its tree of properties and methods is the same. The final VBA snippet below exemplifies 
this; all three browsers are opened with identical statements. The chosen site is yet another one 
where Internet Explorer cannot perform well anymore…
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Public ed As New EdgeDriver
Public cr As New ChromeDriver
Public ie As New IEDriver
Sub Choice()
Dim url$
url = "http://www.startrek.com"
Select Case InputBox("1 - Edge / 2 - Chrome / 3 - IE", _
"Select a browser:")
    Case 1: ed.get url
    Case 2: cr.get url
    Case 3: ie.get url  ' does not load completely
End Select
End Sub
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POWER QUERY AND THE WEB
We are living in the Business Intelligence age, and Power Query is part of Microsoft’s bundle 
of BI tools. It will allow you to retrieve data from a variety of sources, including the Internet, 
reshape it and transfer the finished product to an Excel worksheet, where it can be further 
manipulated if necessary.

For Excel 2010 and 2013, Power Query was an add-in; from Excel 2016 onwards, it is a native 
resource. The examples in this chapter will be based on Excel 2016.

Connecting to a Web table – the direct way

In this first example we will see a straightforward procedure to create a connection to data 
dwelling on a Web page.

1.	 At Excel’s Data tab, choose New Query > From other sources > From Web

Launching Power Query from Excel

2.	 Paste the Web page address that contains the desired table at the dialog box and click OK. 
The address I used appears at this example’s last screenshot.

3.	 Another dialog box listing all available tables will appear; click the one you want and then 
hit the Transform Data button.
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Previewing the Web table

4.	 At this point, the Power Query Editor finally enters the stage. It is important to understand 
that, although having a Ribbon, a formula bar, rows, columns and a programming language 
(called M), Power Query is not Excel! The two of them are different applications, but they 
do talk to each other.

5.	 As you can see on the picture below, the data is already there, but it requires some tweaking. 
Let’s start by deleting the Rank and Notes columns. Select the column you want to eliminate 
and at the Home tab, click Remove Columns. There is also an option to delete the columns 
that are not selected.

The Power Query editor
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6.	 Now we should add a column to hold the runners’ positions. To do this, at the Add Column 
tab, click Index column > From 1. After the insertion, drag it by the title row all the way to 
the left, and the table is ready to be exported back to Excel.

The table after some Power Query editing

7.	 Choose File > Close and load to… determine where the data should go and click the Load 
button. The query is now built and can be refreshed anytime; the above steps need not to 
be repeated.

Transferring data to the worksheet

The final query table.
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Connecting to a Web table – the long way

Power Query is an evolving product, but right now it cannot automatically detect all tables on 
a Web page. Sometimes we get no tables at all when opening the Power Query navigator dialog 
box. However, a workaround popularized by Microsoft MVP Gil Raviv allows us to manually find 
and import the data.

For this final example, let’s walk the HTML structure of the page below until we find that table. 
Actually, Power Query lists this one, but we are going to pretend it is not available. This technique 
is generic and can be applied to a wide range of Web pages.

Looking for this table.

So, here are the necessary steps to manually import it into Excel using Power Query:

	● Use the From Web option inside Excel, as in the previous example.
	● After entering the page address, at the navigator dialog, choose Document. Our table is 

Table 0, but clicking it would be too easy…
	● Click the transform button to load the Power Query editor. This puts us at the first step 

of the below figure, which displays how the PQE will look like as we proceed. The idea is 
to click the correct Table nodes at the Children column so we can navigate the HTML tree 
until we find the desired data.
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The first five steps
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Steps six to nine.
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The following picture shows the corresponding page HTML, and some of the steps mentioned 
above are also indicated. The target table is highlighted at the left, and also at the bottom of the 
HTML code.

The Web page HTML structure

Here are the instructions to perform the nine steps; compare them with the HTML above to 
better understand the procedure, because evidently every Web page will have a different design.

1.	 Click the Table link at the only row available.
2.	 Click at the second row (a BODY element).
3.	 Click at the first row (a DIV element).
4.	 Click at the second row (a DIV element).
5.	 Click at the third row (a DIV element).
6.	 Click at the third row (a DIV element).
7.	 Click at the first row, this is already our table!
8.	 Click at the only row available, which is a TBODY element.
9.	 We already have the six table rows at this point; now expand the Children column by 

clicking the two little arrows facing away from each other. At the dialog box, uncheck the 
other columns as we do not need to expand them.
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	● Now Power Query is showing 42 rows; this time, expand the Children.Children column 
and all of our data will be displayed, although in a single column. You may now remove the 
other columns as already explained in the previous example.

	● The last part is to rearrange the data so that it looks like the original table. At the Add 
Column tab, choose Index Column > from zero.

	● At the Transform tab, click Standard > Modulo. When the dialog box appears, enter the 
number 7, which is the number of rows in the original table.

	● At the Add Column tab, click Index Column > from zero.
	● At the Transform tab, click Standard > integer – divide, and enter the number 7 again.
	● Select the Index column, and at the Transform tab, click Pivot Column. When the dialog 

box pops up, choose the options shown in the image below.

Pivoting in Power Query

	● Click the OK button and remove the column labeled Index.1
	● Finally we have the data in the proper format! Now choose Close & Load to, pick your 

options in the dialog box and hit the Load button; the table is imported into Excel, as 
depicted beneath.
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Transferring the table from Power Query to Excel
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CONCLUSION
Excel and the Internet are dynamic entities, but this short book should give you some initial 
velocity to start dealing with this fascinating topic. One last piece of advice: it is likely that you 
will get stuck at some point when developing your projects. If that happens, consider asking 
for help on Web forums like the MrExcel Message Board or Stack Overflow. There you will find 
knowledgeable people who are always ready to help. Good luck!
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