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A summary of the benefits and limitations of using SQL 

 

SQL is a standard language interface for database management systems (DBMS) and is based on the 

relational model of data (Date 2004, p.60). It developed out of IBM's System R project and has since 

become widely implemented in many relational database systems to date (Date 2004, p.84). SQL 

adheres to E. F. Codd's Information Principle and as such sticks to simple attributes stored in tuples to 

form relations, and has no links or pointers visible to the user (Date 2004, p.63). The benefits and 

limitations of SQL are, among other things, related to its adherence to (and straying away from) the 

relational model of data. 

 Prior to SQL, database language interfaces tended to be tied closely to the underlying 

database system hardware and forced application developers to care about the specific physicalities of 

the system. SQL provides a higher level of abstraction and so greatly minimises the ties to hardware 

(Date 1984, p.53). This provision benefits application developers and other end-users in that they can 

change or replace the underlying hardware without having to do too much recoding. It also makes the 

existing code more easily portable and applicable to other databases (Date 1984, p.53). 

 However, this does not guarantee entirely smooth and flawless transitions: SQL, in its wide 

adoption, is rarely implemented the same way in each system (Date 2004, p.86), so the code is not as 

portable as end-users might like. Another benefit of SQL is that it has a comparatively low initial 

learning curve, and end-users can begin using it in a live system after having only learned a few basic 

query statements (Date 1984, p.53). This unfortunately does not counterbalance the limitation of 

portability, as the differences are typically found in the more advanced functionality of the language 

(Comparison of Different SQL Implementations 2012). Indeed, it is pointed out by S. Chaudhuri and 

Gerhard Weikum (2000, p.2) that the emphasis put on ease-of-use for beginners distracts from the 

problem of more complex queries in SQL becoming incomprehensible. 

Due to being based on the relational model of data, SQL’s statements represent relational 

algebra operations (Date 1984, p.53). This gives the DBMS end-user access to a system of 

mathematical logic which can guarantee propositional truths (Date 2004, p.3), and to primary 

relational operators: restrict (SELECT), project and join (Date 2004, p.60). The syntax of SQL also 

allows operations to be nested in the form of “subqueries” (MSDN Subquery Fundamentals, 2012), 

which is perfectly valid because the set-level nature of relational algebra means that all the operations 

on a relation should return a relation and can be invoked at any point in a query (Date 2004, p.79). 

Supporting recursive expansion is beneficial to the area of developing algorithms in computer science 

(Date 1984, p.13). 

Regarding the implementation of SQL once more, further limitations can be found. It turns 

out that SQL does not actually implement the relational model in its entirety (Date 2004, p.100). C. J. 

Date points out (2004, p.101) that no tool on the market fully supports the relational model, but a 

specific design choice in SQL causes particular consternation among professionals in the field of 

database theory: The null marker. 

C. J. Date expresses the opinion of many writers in the field (2004, p.576): “…nulls and 3VL 

are and always were a serious mistake and have no place in the relational model”. The relational 

model’s view (and therefore presumably SQL’s view) of the “row” in a database table is a tuple (Date 

2004, p.65). Technically a tuple that contains a null is not a tuple, and thus creates a discontinuity 

with the relational model. Using a null in this way creates the possibility of a third proposition: 

“unknown”, in addition to “true” and “false” (Date 2004, p.576). This creates a 3VL logic system, 

which is problematic for SQL because it only assumes that an attribute is information, and has no 

built-in way of knowing whether the information is there or not (Rubinson 2007, p.15). In practice, 
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the typical query offered by an end-user expects 2VL Boolean logic, but if a null is referenced it may 

return a 3VL answer, which is not applicable to what the end-user queried, or indeed the real world 

(Rubinson 2007, p.14). 

Rubinson argues in his critique of C. J. Date’s writing (Rubinson 2007, p.14) that nulls in 

SQL can be handled by building one’s query to take into account the possibility of information 

availability, i.e. to build a 3VL query to get more meaning from the “unknown” proposition. 

However, this would massively complicate each query that is built for any table containing nulls, 

which is counterintuitive in the face of the reason nulls are typically used in the first place: as 

shortcuts to allow for simpler models (Rubinson 2007, p.17), and by corollary, simpler queries. 

Rubinson concludes by agreeing that 3VL is ultimately “incompatible with database 

management systems”, and that a better solution would be for designers to avoid nulls “as much as 

possible” (Rubinson 2007, p.16). 

SQL has flaws, but it is not necessarily its responsibility to handle nulls in a more semantic 

and complicated way, therefore end-users can minimise its failure by designing their database to be as 

true to the relational model as possible. To mitigate the problem of queries becoming 

incomprehensibly complex, the queries can be split into smaller, more manageable code. The benefits 

of SQL are well-established, and the limitations can to some extent be rectified. 
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