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1 COMPILER DESIGN
CONCEPT MAP

The compiler design concept map in shown fig-
ure 1, which includes the pre-processor and
pre-requisite for this subject such as instruc-
tion set, Context Free Grammar (CFG) and
Context Sensitive Grammar (CSG), Regular
Expression (RE), Finite State Machine (FSM)
and Push Down Automata (PDA). The con-
cept map gives the complete overview of com-
piler design course and relationship among the
concepts. This makes a student to under-
stand the importance of Theory of Computa-
tion (ToC) subject since they study RE, FSM,
PDA and CFG/CSG.

Figure 1: Basic concept map of Compiler De-
sign

1.1 Lexical Analysis

The figure 2 shows the extended concept map
of lexical analyser [1][9]. The industry and re-
search example for the core concepts in the ex-
tended concept map are as follows.

Figure 2: Concepts of Lexical Analyzer

• 1I : Use the regular expression for a med-
ical industry to identify the external ana-
lytic vendor whoever is different from the
approved list.

• 1R: Use text manipulation (update,
delete, search) in the text file database us-
ing the regular expression [2]. The exten-
sive facilities provided by the databases
such as MySQL, Oracle, SQL server, etc
are not required and we can free ourselves
from the additional work of database soft-
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ware installation, knowing a query lan-
guage etc. In that case flat files may play
an useful role as a database.

• 2I : Finite State Machine (FSM) can be
used to execute sequence of tests for a flow
measurement testing. This solution can be
applied to automate other serial and batch
processes [3].

• 2R: We can design a process flow for man-
aging enterprise documents and identify
all of the possible states that a document
can be in; and also, to identify the cor-
responding actions which allow the docu-
ments to transition between states. Soft-
ware usually allows auto deleting docu-
ments once they have been in a final state
for a given number of days, months or
years. This is useful for compliance sce-
narios in which some documents must be
kept, archived and later deleted following
strict rules in accordance with legal re-
quirements. [4]

• 3I & 6I : An object-oriented lexical ana-
lyzer for the compiler construction, which
can simplify the design effort and it per-
mits code re-use [5].

• 3R & 6R: An industry handling the big
data and need to analyse the input/data
can use the object based scanner to recog-
nize.

• 4I : The state oriented lexical analyser can
be designed to detect the SQL injection
attack.[6]

• 4R: Use the state oriented lexical analyser
for sentimental analysis of an entertain-
ment industry for the prediction of movies.
Identify the states and transition for the
prediction of the movie [7].

• 5I : Design the table driven lexical anal-
yser tool to identify the patterns of a Go
language.

• 5R: Design the table driven Lexical anal-
yser to analyse the log file of an online
product selling industry.

• 7I : Design the handwritten scanner us-
ing the state oriented/table driven/object
oriented to extract the useful information
from an email message to categorize the
emails.

• 7R: Design the handwritten tokenizer us-
ing the state oriented, table driven or ob-
ject oriented for the analysis of natural
language data.

• 8I : Design the automated tokenization
tool for an online product selling industry
that can be reused for the cyber security
industry which need to scan the packets
datagram to identify the attack if any.

• 8R: Design the automated lexical analy-
sis tool for sentiment, social cognition,and
social-order analysis [8].

Like above, for all concepts in the lex-
ical analyzer, your team has to prepare
the assignments considering the recent
research and industry requirement

References

[1] A. V. Aho, M. S. Lam, R. Sethi and J. D.
Ullman, Compilers: Principles, Techniques
and Tools, Second Edition Book, 2006.

[2] S. Biswas, D.Sengupta, R. Bhattacharjee
and M. Handique, Text Manipulation Us-
ing Regular Expressions, Proceedings of the
6th International Conference on Advanced
Computing, pp.62-67, 2016.

[3] A. Jamhour and C. Garcia, Automation of
industrial serial processes based on finite
state machines, Proceedings of the 20th In-
ternational Congress of Chemical and Pro-
cess Engineering, pp.186196, 2012.

[4] J. Ramirez, Finite-state machines:
Better than flowcharts, URL:

Page 2



https://www.itproportal.com/features/finite-
state-machines-better-than-flowcharts/
[Last accessed on 11/02/2020]

[5] A. Schreiner and B. Kühl, Object-
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