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Smart Card Technologies Within the Access-control Environment
Introduction
As the use of the internet and computer systems has increased in the recent past, controlling the access of data and information has become a serious challenge to many people and organizations. While implementing security control systems, security and privacy are both serious concerns (Bona & Cox, 2014). One type of technology which is being extensively utilized to ensure both safe access and active control of the access of electronically stored data and information is the smart card technology. A smart card contains an embedded computer chip that is a microprocessor or a memory type. Electronic data is processed and stored on the smart card chip. Any transaction of this kind of data is done via a computing system reader. To ensure the security and privacy of such data, the access of data stored on smart cards is password protected, meaning that only authorized people with unique passwords can access and initiate data transaction using the smart card. 
The use of smart cards has grown rapidly in the recent past and is currently being deployed in media, banking, healthcare, finance and other several commercial systems to ensure secure data storage and enhance privacy by effectively controlling the access of their computer systems and applications (Finkenzeller, 2010). The increased use of the smart technology in a wide range of commercial systems has been promoted by the superior security features that are highly beneficial to the applications using smart cards. Smart card technology within the realm of access-control environment has many advantages, including the enhancement of data privacy, secure data storage, and strict data access. 
Application and Necessity of Smartcard
Convenience and Security
	One of the greatest advantage of the smart technology and which has greatly led to the global use of smart cards is the high convenience and security that the technology offers. The deployment of smart cards across the world gained momentum due to the need for convenience and security of data transactions (Hamann & Smith, 2017). Smart cards allow the safe storage of confidential information such as account identity. For this reason, the use of smart cards is largely deployed in the safeguarding the privacy and security of identity accounts.
Storage of Information
Another most obvious application to which smart cards are put to is persistent data storage. Smart cards are built with memory chips whose size is highly dependent on the application to which the smart card is deployed, but with most smart cards having memory size ranging from 4K to 32K. With this kind of inbuilt memory, all the data and information required for a given application can be loaded and stored on the smartcards (Launay et al. 2014). This is advantageous as it provides a one-point storage of all data and thus during any transaction, the user does not need to access obscure databases.
Secure Transaction
Another merit of smart card technology that has contributed to the immense and widespread use of smart cards in many different applications is the enhanced security of transactions that smart cards provide through virtual networks. The microprocessors within the smartcards enable such cards to store, receive and update data. In addition, smart cards help to protect against many security threats which include intricate system hacking and user password. For this reason, a smart card is not a kind of card that can just be swiped against a reader and give out the data or information stored on it. Even though different IT experts have suggested that the inbuilt protection feature of the smart card can be circumvent by the use of a scanning electronic microscope, smartcards are not a type of cards that one can just get and pick at any kind of shop or radio shack. In addition, the ability of a smart card to process and update the data stored on it makes it difficult for hackers to break or breach its security feature. This is what contributes to the smart card’s ability to ensure safe and secure transactions.
Cost Effective
Even though the cost of manufacturing smart cards is not as cheap as that of producing credit cards. The production of smart cards in moderated quantities of a hundred or so will result into a unit cost of less than $10 per smart card, something that makes smart cards more cost effective compared to other technologies of authentication like digital tokens. For this reason, the smart card technology offers a highly cost-effective solution for secure transactions (Liu & Silverman, 2001). Security and technology are closely related. Any data storage technology that does not offer security and privacy cannot be considered to be effective, especially in the access-control environment. This means that the smart card’s inbuilt ability to store data in a manner that is both safe and secure from external intruders does not only enhance the privacy of data and information, but also enhances the effectiveness of this technology (Liu & Silverman, 2001). The effectiveness of the smart card technology is even enhanced by the fact that smart cards are cheaper to manufacture, meaning that their use is cost-effective. In many circumstances, data security applications usually require heavy financial outlay. However, providing data storage and success with such a superior level of security and privacy in such a cost-effective fashion makes smart cards highly preferable in a wide array of applications.
Data Processing Power
Majority of smart cards have got small computer processing units in them, something that gives such cards the ability to not only store data, but also process stored data into more meaningful information (Mangard et al., 2008). The inbuilt computer processing unit serves to protect the information stored on the smart card by requiring the card user to feed in a PIN code before accessing the required information. One biggest advantage that smart cards have over other authentication technologies like mag-stripe cards is that the smartcard’s computer processing unit can actually count the access attempts made on the card. If the smart card user attempts to enter wrong PIN code several times, the computer processing system may wipe off the information. In this case, the user must call the customer support number in order for special unlock codes to be retrieved. This retrieval only happens when the card user provides the correct personal information to the customer care. This means that if the smart card was being used by unauthorized person, such a person cannot access the data and hence the privacy and security of the information stored on the smart card is tightly protected.
Types of Smartcard Security
There are four main different types of smartcard security. These include operating system security, hardware security, software security and communication security.
Operating System Security
This is a type of smart card security that treats the card as a computing and storage device that is secure. The issuer of this kind of smart card sets the permissions and files in advance. The operating system security includes a series of instructions that are embedded in the card permanently (Clark & Hoffman, 1994). Such instructions are used frequently by on-card applications and processes. The operating system of the smart card offers different functionalities for command and data exchange, data processing, data storage and many more.
Hardware Security
This comprises a set of firmware functions and mechanisms of enhanced security which allow the smartcard to not only to detect conditions of card violence, but also to respond to the occurrence of such conditions appropriately and in a timely fashion to curb any kind of attack on the smart card. The hardware security mechanisms can detect such conditions as inappropriate operating conditions, chip integrity violations, wrong address and invalid opcodes (Gennaro et al., 2004). To protect the data from such conditions of violence, the smart card can reset the program or even erase all the data on the memory.
Software Security
The software security of the smartcards is achieved through proper encryption of data files and transactions. The smartcards have cryptographic algorithms that have been advanced by the instructions that are based on the operating system of the cards (Ghosh & Swaminatha, 2001). With such advanced software security features, the safety and privacy of data and transactions done by the smart cards are greatly enhanced.
Communication Security
The Application Protocol Data Units refer to small packets of data through which a Card Accepting Device (CAD) and a smart card communicate. This kind of communication is special as it follows a highly sophisticated protocol with data on flowing in one direction at a time (Messerges et al., 2002). The features of the communication between the CAD and the smart card make it very difficult if not impossible for hackers and other third parties to succeed in attacking the smartcard communication system, something that works to tighten the security and privacy of data and transactions done by the smartcard technology.
Conclusion
In conclusion, and as it can be seen from the discussion given herein, different sectors of the global economy using readable card technologies are embracing the use of smart cards today in a wide range of applications which need security and controlled authentication. Within the realm of access-control environment, smart card technology offers a wide range of advantages, including the enhancement of data privacy, secure data storage, and strict data access. All these functionalities enhance both the security and the privacy of electronic data and related transactions. In addition, the smartcards have four types of security types, including operating system security, hardware security, software security and communication security. These security features allow for effective and tight access-control environment to be maintained within the biometric security technology framework.
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