
Executive Summary 
 

Problem and Purpose 
BYU OIT has been developing webservices for registration webpages, people soft services and other 
general services BYU provides, to increased functionality to all departments on campus. Users across 
campus will be able to access these services through soaregistry.byu.edu and are available by access to 
anyone with self-service permissions. In efforts to support BYU in promoting webservices, I decided it 
would be prudent to develop an example of consuming the webservices in VBA and provide a 
framework for others to follow.  
 

Overview  
Consuming BYU webservices through excel extends the use and functionality of these services to several 
important users across campus, such as, accountants, deans, teachers, and students. The original idea of 
this project was to provide a worksheet that would allow anyone with excel and internet access to use 
these services whenever they wanted and allow developers to quickly implement additional 
webservices.  The problem that was faced was VBA does not support SHA-512 encryption; therefore, I 
had to write a dll file to extend the functionality of excel.  
 
Currently development of the project is through the creation of a C# class that will create and register a 
dll in Excel. This is a manual and rigid process and is not a viable solution for end users to implement; 
however, the program does work and provides a stable starting point for other developers to expand on 
what I have done. The program presents a user a worksheet with buttons that provide access to the web 
services. When a user clicks a button, it will ask for authentication, if not already authenticated. The 
webservices uses the credentials to authenticate the end user to the webserver and then the webserver 
provides information back. The worksheet then takes the user to a new worksheet where the 
information is displayed.   
 

Conclusions 
I hope that my project will provide an example to other developers to begin development in Excel to 
give teachers and faculty increase easy and functionality of OIT’s services. Also I hope it will improve OIT 
In the following ways: 

 Demonstrate support to other departments that OIT is a friendly, supportive and competent 
organization. 
 

 Remove Duplicate code found on different servers that are gathering web data that could be 
done through a webservice. 
 

 Have more users understand the power of Excel and webservices.  
 

 
 
 
 
 
 



What I went through for this project 
The project began from the idea of my boss. He was talking to me one day about his desire to expand 
the functionality of webservices throughout campus. I then asked him if there was a need to users on 
campus to use Excel with webservices. He quickly responded that there was a need and I suggested that 
I could do it for my final project. He agreed it would be a good idea.  
 
The first thing that I did was to ask around OIT for anyone that had experience consuming webservices 
in Excel. Oddly enough no one knows VBA but two students and one full-time employee. I then went to 
Dr. Allen for some help, he was very kind and provided some basic starting points in the project with 
example code. I then worked very hard at understanding BYU’s systems and going through the logic of 
what needed to happen. My boss was able to point my in the right direction several times. I was able to 
get example code of PHP working on consuming the webservice.  
 
I then started to code in VBA to see if I could write this service, I quickly realized that it wasn’t as easy as 
I thought and in fact, I would not be able to accomplish this task do to lack of functionality on the part of 
Microsoft. I realized that back in 2005 Microsoft stopped supporting VBA as much; they spent little time 
improving the libraries. This is a big problem for me because my project requires that I do a Secure 
Hashing Algorithm of 512 bites. There are no built in VBA processes that will do this for me. I realized I 
needed to either download some third party library or write the code myself.  
 
I set out to write the library/dll file myself. I spent a whole day on visual studio reading about what a 
COM file and a dll file is. I got a little help from one of the students who knows the dotNet Framework. 
He showed me how to create a dll but for some reason the dll only works for one device that compiles 
it. I went to go get help from Dr. Allen who said that if my project works on my computer then it will be 
good enough to get a good grade on the project. I then went and got the dll registered to my computer 
and finished my program.  

What I learned through the process 
Some of the important lessons that I learned on this project was to get help from other people that 
know more to me and how to ask the right questions. I also learned the difficulty of VBA and why most 
people do not develop in VBA and develop in the dotNet framework. One of the most valuable things 
that I have learned is to keep trying and figuring out a solution to my problem even if it isn’t the best. I 
know now how to extend the functionality of VBA beyond what Microsoft has given me.  

How people will use it 
Some of the things that this program is intended for is to allow any user to quickly pull up their class 
information. This program is not meant for end users, it is meant for developers across campus to be 
able to get an idea of how to code in Excel and how to code their projects to meet the end user. I am 
intending this project to ONLY be used by developers as example code, not for any end user.  
 

What the program does piece by piece 
The code is easy to read, I made one method with several comments, Also this code easily fits into the 
already existing wiki at developer.byu.edu/wiki. 
 
 
Here are some screen shots as a walk-through of how the project will work and in appendix A is the VBA 
Code.  
 
The first page you are presented with looks like this 



 
 
After clicking Authenticate or get Class Data you are presented with an authentication screen. 

 
 
This UserForm1 Box will keep the user name and password confidential. It will not save the user name or 
password of the individual 
 
After clicking the get class data, you will be presented with the year terms. These are separated into 
blocks. The year terms are represented by the year 2011 and then the part of the year starting at 1. 
Example 20121 would be first block of winter semester, 20122 second block winter semester, 20123 
spring semester, 20124 summer semester, 20125 first block fall semester, 20126 second block fall 
semester.  

 
 
The next option is to select the class. For example of this tutorial, I have selected ISYS 

 
 



The class thing to select is the class you want to select. With this class, I had to figure out how to adjust 
the range of the combo drop down box. You are able to select any class you want, but it is difficult to 
select it at times.  
 

 
 
 
 
The user is able to see the class details because the program loads the data into sheet1. This represents 
the last part of my program 

 
 
 
 
When a web service is called, it loads the data into sheet2, sheet3, sheet4 and sheet5. I gave them 
generic names because I do not want the user interacting with them. Right now, it is unprotected for 
purposes of allowing developers to better understand what is happening with my program.  



 

 

Set up of the program 
There is a potentially easy way for a user to be able to access the program. If you upload the dot Net 
project and build it, it might register the DLL file for you. This didn’t work on my laptop but it worked on  
a computer at work. I worked on my co-workers laptop. The C# code looks like the following. 
 
public string AuthHeader(string username, string password, string url, string actor=null) 
        { 
            AuthToken auth = GetAuthToken(username, password); 
 
            if (auth == null) 
                return "Invalid Username or Password"; 
 
            string timestamp = DateTime.Now.ToString("yyyy-MM-dd HH:mm:ss"); 
            string message = url + timestamp; 
 
            byte[] key = Encoding.UTF8.GetBytes(auth.SharedSecret); 
            byte[] messageBytes = Encoding.UTF8.GetBytes(message); 
 
            HMACSHA512 hmac = new HMACSHA512(key); 
            byte[] hashValue = hmac.ComputeHash(messageBytes); 
 
            string messageB64 = Convert.ToBase64String(hashValue); 
 
 
            HttpWebRequest request = (HttpWebRequest)HttpWebRequest.Create(url); 
            request.Method = "GET"; 
            string authHeader = "URL-Encoded-WsSession-Key " + auth.ApiKey + "," + 
messageB64 + "," + timestamp; 
 
            if (actor != null) 
                authHeader += "," + actor; 
 
            return authHeader; 
        } 
 
        private AuthToken GetAuthToken(string username, string password) 
        { 
            HttpWebRequest req = 
(HttpWebRequest)HttpWebRequest.Create("https://ws.byu.edu/authentication/services/rest/v1
/ws/session"); 
            req.Method = "POST"; 
            string body = string.Format("netId={0}&password={1}&timeout=1", username, 
password); 
            Stream stream = req.GetRequestStream(); 
            StreamWriter writer = new StreamWriter(stream); 
            writer.Write(body); 
            writer.Close(); 
            HttpWebResponse response = (HttpWebResponse)req.GetResponse(); 
            stream = response.GetResponseStream(); 
            StreamReader reader = new StreamReader(stream); 
            string line = reader.ReadToEnd(); 
 
            JavaScriptSerializer ser = new JavaScriptSerializer(); 
            return ser.Deserialize<AuthToken>(line); 



        } 
    } 
} 

 
This class represents how to call the initial webservice to get the right authentication header. After this 
class is loaded and processed the auth header is loaded into the VBA class and is then sent to the 
webserver.  
 
You must add a reference to your project. This is done by the following 

 

Example Code that is struggled with 
Here is one of the problems I experienced with my program besides the dll and how I solved them.  
 
descriptionNumber = Worksheets("Sheet4").Range("S14").Value 
 
Worksheets("Sheet4").Select 
Range("n1").End(xlDown).Select 
Row = ActiveCell.Row 
 
courseID = Worksheets("Sheet4").Range("L" & Row - 1 + descriptionNumber).Value 
titleCode = Worksheets("Sheet4").Range("M" & Row - 1 + descriptionNumber).Value 
 
If Len(titleCode) = 1 Then titleCode = "00" & titleCode 
If Len(titleCode) = 2 Then titleCode = "0" & titleCode 
 
This code is significant because it represents the difficulty in sending information to the web server.  The 
ability to load information from the xml data is not always consistent. The way I solved this is from using 
the Range(“n1”).End(xlDown).Select. This was probably the most important and most helpful too that I 
was able to find.  
 
 
 



Conclusion 
The days of having business cases with straight VBA and Excel spreadsheets are over because they do 
not provide the functionality of modern libraries. VBA is a great language to help automate 
spreadsheets but not to work with any real problems unless you extend the functionality of Excel.  
 
BYU has requested that I spend some time to develop the hashing algorithm in VBA to increase the 
functionality of this program. This will be a great exercise and if you want a copy of it when I am done 
send me an email at Craig.michael.nelson@gmail.com. Also as a disclaimer, the web services are still 
being tested and I found a lot of errors with them.  
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