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Overview 

AU SPARK Payment is a new feature of AU SPARK system. This new feature will 
allow students to make their payment via AU SPARK application. The Students 
can pay their tuition fee and other fees such as temporary id card, visa fee and 
etc. Now, we have 2 payment gateway providers. First, Krungsri Bank and 
second, mPay. In the future, we may have new payment gateway providers. So, 
we have to make our system be able to add new payment gateway provider and 
easy to maintain. 

 

Payments steps 

We can separate payment step into 3 main steps. 

1. Request step 

 AU SPARK system will get the request from the client(iOS, android 
and web). The system backend will prepare the data and send to the 
chosen gateway provider. 

2. Payment gateway 

 In this step AU SPARK backend send the request to payment 
gateway provider and it will redirect to payment gateway provider 
website and the user will have to follow step by step to complete 
their payment. 

3. Response step 

 After finish step 2, AU SPARK backend will receive payment 
response from payment gateway provider and our system will have 
to update payment status and create the receipt for each successful 
payment. 

 

 

 

 

 

 

 

 

 



Current system 

We will describe our current system design to make you understand the current 
system flow. 

 

 Request Step 
1. For the current system, we must have two functions for each payment 

gateway to handle tuition fee and other fees. So, now we have two 
payment gateway providers we have total of 4 functions. 

 

Ex. Tuition fee function of mPay and Krungsri 

 

 

*Note: there will be another 2 functions for general fees. 

 

2. For the function that we use to create order and make record into 
database. 

 

We didn’t use any common object handle it. 

 

 

 

 

 

 

 

 

 

 

 



 Response step 

For response step we must have separate response function for each payment 
gateway providers.  

Ex. Krungsri 

 

Ex. mPay 

 

 

These two function have separate implementation to handle the response, but it 
turn out that there are somethings that are common and we didn’t handle that 
part correctly. After receiving the response, we have to update the order status 
and create a payment receipt.  

Ex. Update and create receipt 

 

For the update and create receipt function, we get the input parameters as 
individual parameter, but not all parameters are being used. 

 

 

 

 

 

 

 

 

 

 

 

 



New System 

 

 Request step 

We see that it is a disaster if we will have new payment gateway providers. 

We redesigned it and now we have only one function call for tuition and general 
fees and we also have a common object to handle request payment. 

 

Ex. CallPayment 

 

Ex. Request payment object 

 

We use Factory design pattern to handle payment gateway providers. We have 
abstract class for all payment gateway to inherit and there is only one function to 
call which is SubmitPayment. 

Ex. Abstract PaymentGateway

 

Ex. Factory pattern 

 

 



 Response step 

For the response step, we still have separate function to handle the response, 
because it is a configuration between AU SAPRK and payment gateway 
providers. 

Ex. Response functions 

 

 

Now, we have a common object to extract needed information and send it to 
update and create receipt function, but because there is different response 
format from different payment gateway providers. We must have some way to 
handle it, so we have applied Template design pattern to make a response step 
work in the same way across all payment gateway providers. We have abstract 
class for each payment gateway provider to inherit and have their own response 
class. 

Ex. Abstract class 

 

 

 



Ex. Krungsri response  

 

Ex. mPay response 

 

Because Krungsri and mPay have different response format and status and key 
words, so we have to have MakeStandardResponseFormat function to make a 
standard object(BackgroundPayment) to send to update and create receipt 
function. 

Ex. Common object for payment response 

 

Ex. Update and create receipt function 

 

 

 

 

 

 



Adding new payment gateway providers (current design) 

For current design, if we want to add new payment gateway provider, we will 
have to follow these steps 

Step: 1 (Make system know there is a new payment gateway provider) 

- Adding 2 new functions to PaymentController one for tuition fee and one 
for general fees.  

 
- Implementing the logic in those functions and assign each received 

parameter to the form that we will send to payment gateway provider.   

 
 

 



Step: 2 (Create response function for new payment gateway provider) 

- Adding response function for that gateway provider.  

 

 

- Selecting some response parameters to send to update and create receipt 
function. 

 

 
- Convert all response status to standard status manually with it this 

function. 

 
 

 



Adding new payment gateway providers (new design) 

For the new design, if we want to add new payment gateway providers, we just 
have to follow the layout(design) that we have already designed. 

Step: 1 (Make system know there is a new payment gateway provider) 

- Add new class that inherit PaymentGateway abstract class. 
 

- Implement CallGatewayApi function to make a request to the payment 
gateway provider.  

 

- Add new payment gateway enum type in class GatewayAttributes. 

 

 

 

 

 

 

 



- Add new payment gateway provider class to PaymentGatewayFactory 
class to handle new payment gateway. 

 
 
Step: 2 (Create response function for new payment gateway provider) 

- Add new function to PaymentController to handle the response from 
payment gateway provider.  

 
- Add new class that inherit PaymentResponse abstract class. 
- Implement MakeStandardResponseFormat function to convert all received 

status, response code and payment status to standard format that is used 
in our system. 

 

 

 

 

 

 

 



Comparing current design with new design 

As we can see there is only two big step, first we introduce the new payment 
gateway to the system and second we create a response function. 

Step1: 

- In this step, we can see that for the current design we didn’t use any object 
and pattern. We just add new function with the whole implementation in it 
and most of the time the implementation for different payment gateway 
will have different implementation. But, for the new design there is a 
pattern and steps to follow which will make developers know where and 
what they have to add for new payment gateway provider. If we use the 
current messy design that is no pattern at all the developers will have to 
read all existing payment gateway methods and try to figure out what they 
have to do and this take time and most of the time very confused. 

Step2: 
- In this step, we have to add a response function which will be the same for 

current design and new design, but for the implementation will be 
different. 

- For the current design, we will first extract some parameters out and 
convert it to standard format, but what is the standard format? Developers 
will have to read all existing response function and again try to figure it out 
what is the standard format and it cost a lot of time. But, for the new 
design the developers will know that they have to inherit 
ResponsePayment class and abstract function in the class will 
automatically tell the developers what they have to do next without figure 
anything by themselves, because the pattern and steps tell it all. 

 

We can see that with the new design we can understand all the step that we have 
to do in order to add, delete or update payment gateway, because the pattern say 
it all unlike the current design that developers will have to figure almost 
everything by themselves and there is a high chance to get lost in the code and if 
we have to edit or config something we have to read all the implementation and 
find that part, because we don’t know where that part is. 


