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1              Introduction 

1.1 Purpose 

POS Connect tries to integrate a point of sale system to an ecommerce website which can help 

inexperienced users establish an online presence for their local business. The existing e-commerce 

solutions that integrate point of sale systems with an ecommerce website require a high degree of 

technical skills. 

The purpose of this document is to describe, specify and outline the design and architecture of POS 

Connect. The design decisions reflect the functionality, performance, constraints and characteristics 

of the application. 

1.2 Scope 

This document specifies the design for the release of POS Connect. The intended audience of this 

document exclusively includes the developers, the testers, and the end-users of POS Connect. It is 

intended to be used as validation for the final delivered application. 

1.3 Definitions, Acronyms and Abbreviations 

Client: A client refers to a piece of hardware or software system connected to a network which 

makes requests to a server for various kinds of services in order to fulfill a particular requirement.  

Client Server Architecture: In this type of architecture clients send service requests to a server 

which performs the required functions and replies as needed with the requested information. 

Communication Protocol: A communication protocol is a set of rules that govern the how data is 

packaged into messages and exchanged between the network devices. 

E-commerce: E-commerce is a business that involves the selling of services and goods via 

electronic channels, primarily the Internet. 

Internet: A publicly accessible global system of interconnected computer networks.  

Hyper Text Markup Language (HTML): HTML is the lingua franca of the web i.e. it is the 

language of the web that makes it possible for various computers to communicate with each other. 

Microsoft Installer (MSI): It is a component of Microsoft’s software system that is designed to 

install, modify, repair and uninstall software on a Microsoft Windows based system.  

PHP (Hypertext Preprocessor): PHP is a server side scripting language suited for web 

development used to render HTML. 
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Point of Sale: A terminal where a where a transaction takes place. Generally, POS refers to a 

system that includes the ability to record customer transactions, process credit card systems and 

manage an inventory. 

Data synchronization: The practice of keeping multiple copies of a dataset in coherence with one 

another, or to maintain data integrity.  

Server: A computer setup to share (Serve) something with the other computer that is networked to 

it. 
Web Store: A website that sells products and services online and generally has a shopping cart 

associated with it. 
Wordpress: Wordpress is a free and open source blogging tool with the help of which website or 

blogs can be created. 

 

1.4 Context Diagram 
(External components are shaded in grey) 

 

Figure 1 
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2. Architecture 

 

Figure 2 

 

2.1 Overview 
POS Connect utilizes the client-server architecture model leveraging client data to offer powerful 

server side functionality. This approach allows for a central location of all client data and enables 

multiple clients to interact with and operate POS Connect’s server side services. As shown in figure 

2, the majority of POS Connect services are located on the server. This allows for greater 

developmental control of the POS Connect services and reduces reliance on client side stability. 

2.2 Client-Server Architecture 
The client–server model is an approach to computer network programming that has been in use 

since the 1970s. It is now prevalent in computer networks, including Email, the World Wide Web, 

and network printing. 
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The model assigns one of two roles to the computers in a network: Client or server. A server is a 

computer system that selectively shares its resources; a client is a computer or computer program 

that initiates contact with a server in order to make use of a resource. Data, CPUs, printers, and data 

storage devices are some examples of resources. 

This sharing of computer resources is called time-sharing, because it allows multiple people to use a 

computer (in this case, the server) at the same time. This enables multiple clients to interact with the 

POS Connect at the same time offering scalability. 

Clients and servers exchange messages in a request-response messaging pattern: The client sends a 

request, and the server returns a response. To communicate, the computers must have a common 

language, and they must follow rules so that both the client and the server know what to expect [2]. 

 

2.3 Survey of Technologies Used 

2.3.1 Server Side 

The server side of POS Connect hosts a Wordpress (3.5.1) installation with the wp-eCommerce 

(3.8.9.5) plugin that is used for client and customer interactions. Wordpress was chosen for its wide 

appeal, renown, and ease of use in the hopes of simplifying all interactions with clients and 

customers. The wp-eCommerce plugin also meets many functional requirements and integrates 

easily with the Wordpress installation saving development time. 

The server utilizes a MySQL database system for all data storage. While Postgres and Oracle 

database systems were considered a MySQL system is easier for the team to manage, maintain, and 

setup. 

Due to familiarity with the language, PHP was chosen to be the main scripting language for the 

server. An object orientated approach available with PHP allows for more maintainable code and 

flexibility in the future. 

Due to the wide range of services required the server also employs a variety of external 

components. These components include PayPal for payment authorization, Gmail for email 

services, and FedEx for shipping label generation. These services were chosen primarily for their 

ease of integration and long term credibility. 

 

2.3.2 Client Side 
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The client side of POS Connect hosts the windows service that communicates with the POS 

Connect server. For initial development the team chose to develop for a Windows XP or better 

environment. This is because the target audience for POS Connect is expected to own a PC with a 

Windows XP or better OS. 

For similar reasons, the team chose to integrate with Intuit POS for early development. The 

projected audience for POS Connect trusts, owns, or is aware of the Intuit POS product. Intuit POS 

also has a powerful API and robust documentation allowing for easier integration with POS 

Connect. 

The client side windows service is written in C# and makes use of an extensible API to 

communicate with the client’s external POS system. This API allows for easier integration of other 

POS systems and has the potential to become its own product after further development.  

The client side windows service also communicates with the server through the syncing service. 

This process uses the well-known and reliable HTTP for transmitting XML formatted messages to 

and from the server. XML was chosen for its wide support and the team’s familiarity with the 

language. 

2.4 Server Side Components 

2.4.1 Sync 

The sync service listens for requests from clients and updates the inventories used by the 

web stores based on the information sent. It also sends information about inventory changes 

that must be account for from web sales back to the client. 

2.4.2 Web Store 

The web store component allows customers to buy the items managed by POS Connect. A 

user can search through, browse, add various items to their cart, and checkout through this 

component. It is managed primarily by WordPress and the wp-eCommerce plugin, 

discussed in more depth in the external components section. 

2.4.3 Store Management 

Store management allows business owners to manage what is sold in their web store. They 

can add new items, edit existing items, and delete items here. It also allows them to keep 

track of their local sales, and is used to redirect users to the shipping label printing portion 

of the application. 
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2.4.4 Billing 

POS Connect charges store owners a small percentage of the revenue that they bring in 

from online sales. Bills that pay for the use of the POS Connect system happen through this 

component. It also manages disabling stores that are behind on their payments. 

2.4.5 Client Download 

The client download section allows store owners to download the installer for the POS 

Connect client. It also leads them to the account creation section. This section is managed 

entirely by WordPress. 

2.4.6 Account Creation 

The account creation section takes place before a user is able to download the client. It 

allows them to make the account that they will use for the store management section of the 

application. 

2.4.7 Shipping Label Printing 

Shipping label printing relies on the FedEx APIs to create shipping labels. When an item is 

sold through the web store, a store owner will have the option to print a label that will allow 

them to ship that item.  

2.5 Client Side Components 

2.5.1 API Layer 

The API layer is the layer that interacts directly with the Intuit point of sale system. It is 

used by other components of the client as a layer of abstraction over the point of sale APIs 

in order to allow for some flexibility in terms of which systems are supported. 

2.5.2 Sync 

The sync process sends information about local sales to the server, and updates the 

inventory based on changes from online sales. 

2.5.3 XML Data Storage 

This component stores certain information about changes that have happened since the 

previous sync. In the event that the system is unable to sync, or if it goes down before 

certain information can be synced, it serves as something of a backup. It also does the 
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conversion from the form in which the data is stored by the POS and the form that it needs 

to be in when sending information to the server. 

2.6 External Components 

2.6.1 WordPress 

WordPress is a content management system that is used by POS Connect to manage both 

the individual web stores, and the client download section of this system. It is also used to 

manage themes for individual web stores. 

2.6.2 wp-eCommerce 

The wp-eCommerce plugin for WordPress is used by POS Connect to manage the 

individual web stores. It is a plugin for WordPress that allows for products to be defined, 

and also manages carts for customers. 

2.6.3 Authorization services (PayPal and authroize.net) 

The payment authorization services used by POS Connect are PayPal and authorize.net. 

These systems handle the processing of credit card information or other payment 

information from users, and send POS Connect a notification when the transaction has been 

approved. They also allow for refunds to be issued in the event that there is a conflict or a 

refund has to be issued for some other reason. 

2.6.4 Gmail 

Gmail is used by POS Connect to send emails to users when a problem occurs. In the event 

that there is a conflict that leads to a refund, a user will receive an email notifying them of 

the problem. 

2.6.5 FedEx 

FedEx is used by POS Connect to print shipping labels that store owners can optionally use 

to send the product to a user after a sale. 
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3. Design Features 

3.1 Server 

3.1.1 Server 

 

Store Creation 

 

Store creation refers to the process by which a new store is created. It is initiated by the installer of 

the client and results in a new web store complete with items from the existing POS available in a 

new web store. 

 

Figure 3 

 

 

Store creation is triggered when the installer has finished processing the POS data on the local 

system. It interacts with the sync portion of the server by sending the data it has gathered in XML 

form to a particular listener on the server. The server then creates the proper entries in the databases 

used by WordPress and the wp-eCommerce plugin so that all items will be available when a 

customer navigates to the store in a web browser. 
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Figure 4 
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Figure 5 

Web Sales 
The web sales section of POS Connect is handled mostly by WordPress and the wp-eCommerce 

plugin. In order to prepare some additional information needed for the synchronization process 

some additional hooks must be triggered when a sale happens. 

 

Figure 6 



15 
 

The web store itself is created during the initial install process. POS Connect converts the data it 

collects from the POS into the format used by WordPress and the wp-eCommerce plugin during 

that step. Once the items are in the database, WordPress and wp-eCommerce are used to allow 

customers to shop. When a customer checks out, two things have to happen. They must be 

redirected to whichever payment service is being used by the store in question, either PayPal or 

authorize.net. Once a confirmation is received by POS Connect from the payment authorization 

service, some additional metadata has to be added to the metadata table created by wp-eCommerce 

to store that the recently purchased items have not yet been picked up by sync. 

 

 

Figure 7 

 

 

During a normal sale process, a customer will use WordPress to add items to their cart and begin a 

checkout. At the end of the checkout process, they will be redirected to the payment authorization 

service to enter billing information. After the service has processed payment, POS Connect will be 

notified. At this point, the metadata required for the sale are created. This diagram shows a 

successful sale. This means that during the sync, all stock was still positive. In the event of an 
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unsuccessful sale, where stock is negative, payments are refunded, the order is cancelled, and the 

user who placed the order receives an email notifying them of the error. After the sync, if a store 

owner checks their recent sales in the store manager, they will see this order. 

 

 

 

 

Figure 8 

Synchronization Process 
The synchronization process is the process by which the local POS inventory is kept in sync with 

stock information on the POS Connect servers. 

 

Figure 9 
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The sync process works under the same premise as the install process, with a few important 

differences. The most obvious difference is that during the sync process, a new store is not created. 

Items that have been added since the last sync are added in the same way that they would be when a 

new store is created. If an item has been deleted since the last sync, it will be removed from the 

online database. Additionally, stock changes since the last sync is sent to the server from the POS, 

and changes in stock from online sales are reported back to the client. As with the installer, all of 

this is done by sending XML between the client and the server via HTTP requests and responses. 

 

Conflict detection is an important part of the sync process. If an item’s stock would be made 

negative because a local sale has happened for an item that has been sold online, this is corrected by 

cancelling the most recent online orders for that item until the stock is positive again. When an item 

is cancelled, the purchaser receives a refund and receives and email notifying them of the problem. 

 

Figure 10 

 

Synchronization usually happens once per minute, but can be forced by the client if necessary. This 
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figure depicts the process that happens during a forced sync, but the same process is used for a 

scheduled sync. 

 

Figure 11 
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Billing 
POS Connect charges business owners a fee equivalent to a small percentage of what they have sold 

online using the system. 

 

 

Figure 12 

 

Billing is handled through the store manager, and uses the same payment authorization services 

used by the normal web stores. If the business owner has not made any payments that were due 

more than a month ago, a management system will disable their store. This check is done when a 

store is rendered. If the store manager finds that a store must be disabled, its usual content will be 

replaced with an error message that states that the store is temporarily unavailable. 
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Figure 13 

Shipping Label Printing 
When items have been sold, the store manager can print a shipping label to use to send the product 

to the customer. 

 

Figure 14 
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Label printing APIs provided by UPS and USPS will be used during this process. If an item has 

been sold and sync has confirmed that it is available in the store owner’s stock, they will have an 

option to print the label when they are viewing their recent purchases. 

 

 

Figure 15 
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3.2 Client 

3.2.1 Inventory Sync 

 

Figure 16 

The Inventory Sync feature is the primary means of communication to and from the POS Connect 

web server. It takes current inventory information, sends it to the server, awaits a response, and 

updates the local inventory if needed. 

The Inventory Sync process can be triggered by many different actions. These actions include a 

forced sync by the client, an automated sync triggered by one minute without a sync, and any 

changes to the local inventory. The process first retrieves information from an XML file that has 

been hydrated with the most recent changes since the last sync. It parses this file and sends its 

contents to the POS Connect server. It then waits for a response from the server and upon receiving 

a response updates the local inventory with any changes designated by the POS Connect server. 
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Figure 17 

3.2.2 Inventory to XML 

 

 

 

Figure 18 

The key to syncing is keeping track of recent changes to the local inventory as well as information 

regarding inventory products. This information is stored in an XML file by the Inventory to XML 

feature and is utilized by the Inventory Sync feature. 
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The Inventory to XML process is triggered every time a sale occurs or a change to products is 

detected by the POS plugin. The process, once triggered, obtains all new product IDs and any 

changes to stock of each individual product and stores this information in an XML file. If a new 

product ID is obtained all information pertaining to the product is also pulled from the POS 

database and stored in an XML file. This information can then be used by the Inventory Sync 

process to add new products and update online inventory. 

 

Figure 19 
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4. Database Design 

Overview 
Because POS Connect is a system that builds a WordPress store from an existing POS, certain 

information has to be stored directly in tables created by WordPress. The table structure used by 

WordPress is fairly straightforward for a single site. When using the multisite feature, which POS 

Connect utilizes to host multiple separate stores, a major change is made to the database structure 

which complicates things somewhat. The same tables that would be created for a single site are 

created for each site. Instead of using the normal “wp_” prefix for a table name, the prefix also 

includes the site id. For example, the prefix for all tables on the site with id 3 would be “wp_3_”. 

 

POS Connect also takes advantage of the wp-eCommerce plugin which creates additional tables for 

each site. These tables are prefixed in a similar way to the other WordPress tables with multisite. 

The difference is that they include the additional prefix “wpsc_”. For example, a wp-eCommerce 

table on the site with the id 5 would be prefixed with “wp_5_wpsc_”. 

 

Diagrams 
This section shows a subset of the WordPress and wp-eCommerce tables that are directly 

maintained by POS Connect. For all tables in this example, 5 is used as the site ID. Each of these 

tables, as well as the additional WordPress managed tables that are not shown, would be created for 

each site managed by POS Connect. 
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Figure 20 
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5. Summary 

5.1 Advantages of Design 
The most important advantage of the design used by POS Connect is the fact that the web stores are 

all hosted in a central location, and do not require a constant connection to individual clients. Even 

if a client is unreachable at a particular time, a customer is able to buy an item from any of the 

stores managed by POS Connect. Whenever connectivity resumes, the inventories will be 

synchronized. 

An alternative design was considered where clients would rely on POS Connect as the POS for their 

local store as well as their online one. Though this would have allowed for the removal of the 

synchronization process altogether, it was not accepted as the final design because store owners 

would be unable to handle local sales if they either lost connection to the Internet, or if POS 

Connect became unavailable for some amount of time. By using model where each POS has a client 

associated with it that communicates and synchronizes with the server, there is no disruption in 

local sales in the event of either a service outage or loss of connection to the Internet. 

This design also allows for scalability. Multiple sites are hosted by the same server using 

the multisite feature provided by WordPress. If a relatively small number of stores are 

managed, a single server can handle the load without any issues. If the volume increased, 

the system could be easily moved to a hosting service such as Amazon’s EC3 in order to 

handle a larger load. The server only relies on a web server and a connection to a database, 

so no special services, such as an additional server used for synchronization, must be set up 

if the system had to be deployed somewhere else. 

5.2 Disadvantages of Design 
One disadvantage of the design, as noted in the previous section, is the fact that 

synchronization is required. While the system can handle issues such as a loss of service on 

either end by resolving inventories at the next sync after connectivity resumes, cases such 

as this may lead to additional conflicts. Conflicts, whether they happen due to a long period 

without a sync or a high traffic time both in local stores and on the web stores, ultimately 

result in a customers who have made web purchases having their orders cancelled. If 

conflicts occur too frequently, customers will most likely not choose to use POS Connect 

again in the future. 
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Additionally, the client-server model prevents the server, which hosts the web stores, from 

initiating a synchronization request with the client. For this to be possible, the server would 

also have to act as a client, and all clients would have to act as servers, such as in a peer-to-

peer model. This would be convenient, in that it would allow the server to start a sync as 

soon as an item was sold in a particular web store. This would reduce the chance for a 

conflict, but is infeasible in that the server cannot always know how to make a request to a 

client. Clients would have to ensure some degrees of availability that cannot necessarily be 

expected of the users of POS connect. If they used a router, as many of our users would, it 

would also require them to forward certain ports to the computer running their point of sale. 

Dynamically assigned IP addresses would further complicate these issues. In the end, this 

model was not used because it would require additional technical knowledge on the part of 

the users of POS Connect, where it is geared towards simplicity. To work around these 

issues, POS Connect’s clients initiate a sync both whenever a sale has happened locally, or 

after a minute has elapsed since the previous sync. 

5.3 Design Rationale 
The final design chosen for POS Connect achieves a balance between simplicity for its users, ease 

of implementation, and reliability. The fact that service is not interrupted at all for either the local 

POS or web store if the other is currently unreachable is very important. Small business owners, 

most of who will still bring in most of their revenue from local sales, would not find it acceptable to 

use a system that prevented them from making local sales in the event that they could not access the 

Internet or if POS Connect had downtime. Doing this means that the synchronization process is 

required, but by initiating synchronization at least one a minute, or more often if sales are made, is 

expected to be frequent enough to avoid issues with conflicts. In the event that there is a conflict, 

the system is able to handle it gracefully. The fact that this design is able to provide all of these 

guarantees is what caused the POS Connect team to choose it over the alternatives. 
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