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�฀#URRICULUM฀DESIGN฀IS฀A฀CHALLENGING฀PROCESS฀WHICH฀
INCLUDES฀ CONTENT฀ DESIGN�฀ DELIVERY฀ OF฀ COURSE�฀ LEARNING฀ AND฀
ASSESSMENT฀METHODS฀BASED฀ON฀THE฀NEED฀OF฀DIFFERENT฀STAKEHOLDERS�฀
4HE฀ CONTENT฀ DESIGN฀ IS฀ A฀ PROCESS฀ OF฀ COLLECTING�฀ ORGANIZING฀ AND฀
SEQUENCING฀ THE฀ LESSONS฀OR฀ CONTENT฀ TO฀ STUDY฀ THE฀COURSE฀ IN฀ORDERLY฀
MANNER�฀)T฀SHOULD฀RECOGNIZE฀STUDENTS฀AS฀AN฀ACTIVE฀PARTNER฀IN฀THEIR฀
LEARNING฀ PROCESS�฀ 'ENERALLY฀ IT฀ IS฀ CONCERNED฀ WITH฀ REVIEWING�฀
PLANNING�฀ DEVELOPING�฀ IMPLEMENTING฀ AND฀ MAINTAINING฀ OF฀ COURSE฀
CONTENT฀DESIGN�฀DELIVERY฀OF฀COURSE฀AND฀ASSESSMENT฀WITH฀HIGH฀LEVEL฀
COMMITMENT฀ TOWARDS฀ THE฀ CURRICULUM฀ BY฀ STAKEHOLDERS�฀ ฀ )N฀ THIS฀
PAPER฀ WE฀ PRESENT฀ OUR฀ EXPERIENCE฀ IN฀ THE฀ CONTENT฀ DEVELOPMENT�฀
DELIVERY฀ AND฀ ASSESMENT฀ OF฀ THE฀ 0RINCIPLES฀ OF฀ #OMPLIER฀ $ESIGN฀
�0#$	฀COURSE�฀฀

+EYWORDS�฀#OMPILER�฀#URRICULUM�฀#ONTENT฀$ESIGN�฀!NALYSIS฀
PHASE�฀-OODLE฀ASSESSMENT฀TOOL�฀

)� ).42/$5#4)/.฀

/UR฀ PREVIOUS฀ CURRICULUM฀ OF฀ #OMPUTER฀ 3CIENCE฀ AND฀
%NGINEERING฀ HAD฀ THREE฀ ,ANGUAGE฀ PROCESSING฀ RELATED฀ COURSES฀
NAMELY฀3YSTEM฀3OFTWARE�฀#OMPILER฀$ESIGN฀AND฀A฀PREREQUISITE฀
COURSE฀ &INITE฀ !UTOMATA฀ AND฀ &ORMAL฀ ,ANGUAGES฀ �&!&,	฀ FOR฀
#OMPILERS฀ IN฀ DIFFERENT฀ SEMESTERS�฀ 4HE฀ LANGUAGE฀ PROCESSING฀
SYSTEM฀ IS฀ DIVIDED฀ INTO฀ TWO฀ PARTS�฀ ONE฀ IS฀ FRONT฀ END�MACHINE฀
INDEPENDENT	฀ AND฀ BACK฀ END�MACHINE฀ DEPENDENT	฀ AS฀ SHOWN฀ IN฀
&IG฀ ����฀ 4HE฀ FIGURE฀ DEPICTS฀ THAT฀ COMPILER฀ NEED฀ TO฀ BE฀ TAUGHT฀
BEFORE฀TEACHING฀THE฀ASSEMBLERS�฀LOADERS฀AND฀LINKERS�฀"UT฀IN฀THE฀
EARLIER฀CURRICULUM฀THE฀COURSES฀WERE฀TAUGHT฀IN฀THE฀REVERSE฀ORDER�฀
,OOKING฀ AT฀ THESE฀ ISSUES฀ WE฀ PROPOSE฀ TO฀ COMBINE฀ THE฀ THREE฀
COURSES฀ INTO฀ TWO฀COURSES�฀ONE฀AS฀0#$฀AND฀ANOTHER฀AS฀ SYSTEM฀
SOFTWARE�฀4HE฀0#$฀COURSE฀DEALS฀WITH฀THE฀PREREQUISITES฀NEEDED฀
FOR฀ COMPILERS฀ I�E฀ &!&,฀ CONCEPTS฀ �฀ ITS฀ APPLICATIONS฀ I�E฀ THE฀
FRONT฀ END฀ OF฀ COMPILER฀ �LEXICAL�฀ SYNTAX฀ �฀ SEMANTIC฀ ANALYZER�฀
INTERMEDIATE฀CODE฀GENERATOR฀CALLED฀AS฀ANALYSIS฀PHASE	฀AND฀ THE฀
SYSTEM฀ SOFTWARE฀ DEALS฀ WITH฀ BACKEND฀ OF฀ COMPILER�SYNTHESIS฀
PHASE	�฀ASSEMBLER�฀ LINKER฀�฀LOADER�฀!CCORDINGLY฀WE฀PROPOSED฀
TO฀ CHANGE฀ THE฀ CONTENT฀ AND฀ DELIVERY฀ APPROACH�฀ ฀ ฀ )N฀ THIS฀
APPROACH�฀WE฀ TEACH฀ THE฀ PREREQUISITE฀ AND฀ THEN฀ FOLLOWED฀ BY฀ ITS฀
APPLICATION฀I�E฀THE฀PHASES฀OF฀COMPILER฀THAT฀BELONG฀TO฀FRONT฀END฀
OF฀COMPILER�฀(ERE฀OUR฀MAIN฀ FOCUS฀ IS฀ TO฀ TEACH฀COMPILERS฀AS฀AN฀
APPLICATION฀ OF฀ &!&,฀ CONCEPTS�฀ &OR฀ EG฀ WE฀ TEACH฀ REGULAR฀
EXPRESSIONS฀ FOLLOWED฀ BY฀ ITS฀ APPLICATION฀ I�E฀ RECOGNITION฀ OF฀
TOKENS฀�LEXICAL฀ANALYZER	�฀฀
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:HAO(UI;�=฀ HAVE฀ DISCUSSED฀ THE฀ PROBLEMS฀ IN฀ TEACHING฀
PRINCIPLES฀ OF฀ COMPILER฀ AND฀ PROPOSED฀ SOLUTIONS฀ BASED฀ ON฀฀
STUDENT฀CENTRIC฀TEACHING฀APPROACHES฀SUCH฀AS฀CONCEPT฀MAPPING�฀
PROBLEM฀ BASED฀ LEARNING฀ �0",	;�=�฀ CASE฀ STUDY฀ AND฀ E
LEARNING฀
AND฀THEIR฀EFFECTIVENESS฀IN฀LEARNING฀THE฀COURSE�฀฀
,)3!;�=฀ IS฀ AN฀ INTEGRATED฀ DEVELOPMENT฀ ENVIRONMENT฀ IN฀ WHICH฀
STUDENTS฀ CAN฀ SPECIFY�฀ GENERATE�฀ COMPILE
ON
THE
FLY�฀ AND฀
EXECUTE฀PROGRAMS฀IN฀A฀NEWLY฀SPECIFIED฀LANGUAGE�฀3TUDENTS฀CAN฀
EXPERIMENT�฀TEST฀AND฀ANALYZE฀FRONT฀END฀COMPILER฀PHASES฀SUCH฀AS฀
LEXICAL฀ AND฀ SYNTAX฀ ANALYZER฀ ALONG฀ WITH฀ ATTRIBUTE฀ EVALUATION฀
STRATEGY�฀ ,)3!฀ HELP฀ THE฀ STUDENTS฀ TO฀ UNDERSTAND฀ THE฀ BASIC฀
CONCEPTS฀OF฀COMPILERS฀IN฀MORE฀EFFICIENT฀AND฀DIRECT฀WAY�฀฀฀
-ARJAN฀-ERNIK�฀6ILJEM฀ÇUMER฀;�=฀DISCUSSED฀THE฀UTILIZATION฀OF฀
SOFTWARE฀TOOL฀CALLED฀,)3!฀�,ANGUAGE฀)MPLEMENTATION฀3YSTEM฀
"ASED฀ ON฀!TTRIBUTE฀ 'RAMMARS	฀ FOR฀ PROJECT฀ BASED฀ LEARNING฀ OF฀
COMPILER฀CONSTRUCTION�฀!UTHORS฀EXPRESSED฀THE฀BENEFITS฀SUCH฀AS฀
CONSTRUCTIVE฀ LEARNING�฀ ACTIVE฀ LEARNING�฀ LEARNING฀ SPEED฀ AND฀
BETTER฀UNDERSTANDING฀OF฀CONCEPT฀IN฀฀USING฀,)3!฀TOOL�฀฀
7ANG฀ NA฀ AND฀ :HANG฀ 3HI฀-ING฀ ;�=฀ HAVE฀ INTEGRATED฀ COMPILER฀
TECHNOLOGY฀ AND฀ COMPILER฀ THEORY฀ AND฀ EXPERIMENTED฀ THE฀
COMBINATION฀ OF฀ MANUAL฀ AND฀ AUTOMATIC฀ METHODS฀ FOR฀
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CONSTRUCTING฀ LEXICAL฀ AND฀ SYNTAX฀ ANALYZER฀ USING฀,EX฀ AND฀9ACC฀
TOOL�฀
4HIS฀PAPER฀PRESENTS฀EXPERIENCE฀OF฀ INTEGRATING฀FINITE฀AUTOMATA�฀
FRONT฀ END฀ OF฀ COMPILER฀ AND฀ THE฀ IMPLEMENTATION฀ OF฀ LEXER฀ AND฀
PARSER�฀฀7E฀HAVE฀USED฀SOME฀PEDAGOGICAL฀ACTIVITIES฀TO฀ENHANCE฀
THE฀TEACHING฀LEARNING฀PROCESS�฀฀

)))� #/523%฀$%3)'.฀

3YSTEM฀SOFTWARE฀RELATED฀COURSES฀ARE฀THE฀IMPORTANT฀COMPONENTS฀
OF฀ #OMPUTER฀ 3CIENCE฀ AND฀ ENGINEERING฀ STREAM฀ OF฀ 5�'�฀
0ROGRAMME�฀ #OURSES฀ TYPICALLY฀ DEAL฀ WITH฀ CONCEPTS฀ SUCH฀ AS�฀
LEXER�฀PARSER�฀CODE฀GENERATOR�฀OPTIMIZER�฀ASSEMBLER�฀LOADER฀AND฀
LINKER�฀ 4HESE฀ CONCEPTS฀ ARE฀ ORGANIZED฀ IN฀ THE฀ LANGUAGE฀
PROCESSING฀SYSTEM;�=฀AS฀SHOWN฀IN฀THE฀&IG�฀����฀4HESE฀CONCEPTS฀
REQUIRE฀THE฀KNOWLEDGE฀OF฀AUTOMATA฀THEORY฀WHICH฀IS฀USED฀IN฀THE฀
DIFFERENT฀PHASES฀OF฀COMPILER�฀)N฀THE฀PREVIOUS฀CURRICULUM฀THESE฀
CONCEPTS฀ WERE฀ TAUGHT฀ IN฀ DIFFERENT฀ COURSES฀ AT฀ VARIOUS฀ LEVELS฀
�SEMESTER	฀IN฀THE฀ISOLATED฀WAY฀AS฀SHOWN฀IN฀&IG฀�����฀฀฀

฀

&IG�����฀฀0REVIOUS฀CURRICULUM�฀

4HE฀ ISOLATED฀ WAY฀ OF฀ TEACHING฀ LACKS฀ IN฀ CONCEPTUALIZING฀ AND฀
BETTER฀ UNDERSTANDING฀ THE฀ WHOLE฀ LANGUAGE฀ PROCESSING฀ SYSTEM�฀
4HIS฀DRAWBACK฀AND฀SWEBOK฀;�=฀SURVEY฀MOTIVATED฀US฀TO฀REVISIT฀
THE฀CONTENT฀DESIGN฀OF฀SYSTEM฀SOFTWARE฀COURSES�฀

4HE฀ CONTENT฀ DESIGN฀ OF฀ 0#$฀ #OURSE฀ IN฀ #OMPUTER฀ SCIENCE฀
#URRICULUM฀ IS฀ BASED฀ ON฀ THE฀ CONCEPT฀ MAPPING฀ WITH฀ THE฀ OTHER฀
COURSES฀ AS฀ SHOWN฀ IN฀ THE฀ &IG����฀ 0RECONCEPTIONS฀ REQUIRED฀ FOR฀
0#$฀ ARE฀ TAUGHT฀ AT฀ THE฀ LOWER฀ SEMESTERS฀ AND฀ FEW฀ COURSES฀ ARE฀
TAUGHT฀IN฀THE฀SAME฀SEMESTER�฀฀
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&IG฀����฀#ONCEPT฀MAPPING฀OF฀0RINCIPLES฀OF฀#OMPILER฀$ESIGN฀

WITH฀OTHER฀COURSES฀IN฀THE฀CURRICULUM฀
฀

4HE฀ NEW฀ CURRICULUM฀ COMBINES฀ THE฀ !UTOMATA฀ THEORY฀ AND฀
COMPILER฀DESIGN฀CONCEPTS฀INTO฀ONE฀COURSE฀NAMED฀AS฀PRINCIPLES฀
OF฀COMPILER฀DESIGN�0#$	฀AS฀SHOWN฀IN฀&IG�฀����฀
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&IG�����฀฀2EVISED฀AND฀%XISTING฀#URRICULUM�฀฀
฀

4HE฀ 0#$฀ COURSE฀ CONSISTS฀ OF฀ PREREQUISITES฀ FOR฀ COMPILERS฀ I�E฀
&!&,฀ CONCEPTS฀�฀ FRONT฀ END฀ OF฀ COMPILER฀ �LEXICAL�฀ SYNTAX฀�฀
SEMANTIC฀ ANALYZER�฀ INTERMEDIATE฀ CODE฀ GENERATOR฀ CALLED฀ AS฀
ANALYSIS฀PHASE	฀WHICH฀IS฀FIVE฀CREDIT฀COURSE�฀/UT฀OF฀WHICH฀ONE฀
CREDIT฀COURSE฀IS฀FIXED฀FOR฀SELF฀STUDY�33	฀COMPONENT�฀4HE฀FLOW฀
OF฀COURSE฀CONTENT฀ IS฀ORGANIZED฀AS�฀ THE฀REQUIRED฀PRE฀REQUISITES฀
FROM฀AUTOMATA฀THEORY฀฀ARE฀FOLLOWED฀BY฀THE฀RESPECTIVE฀PHASES฀
OF฀ THE฀ COMPILER�฀ &OR฀ EXAMPLE฀ REGULAR฀ EXPRESSION฀ AND฀
DETERMINISTIC฀ FINITE฀ AUTOMATA฀ ARE฀ DISCUSSED฀ FOLLOWED฀ BY฀ THE฀
COMPILER฀ PHASE฀ CALLED฀ LEXICAL฀ ANALYZER฀ AS฀ AN฀ APPLICATION฀ OF฀
REGULAR฀ EXPRESSION�฀ 4HIS฀ FLOW฀ HELPS฀ THE฀ STUDENTS฀ TO฀ EASILY฀
UNDERSTAND฀ AND฀ BETTER฀ LEARNING฀ OF฀ CONCEPTS�฀ #OURSE฀ CONTENT฀
DESIGN฀�฀DELIVERY฀IS฀DISCUSSED฀IN฀THE฀FOLLOWING฀SECTION�฀

)6� #/.4%.4฀$%3)'.฀!.$฀$%,)6%29฀

4HE฀ APPROACH฀ FOLLOWED฀ IN฀ CURRENT฀ CONTENT฀ DESIGN฀ IS฀ THAT�฀ THE฀
PREREQUISITES฀ OF฀ COMPILER฀ PHASES฀ ARE฀ FOLLOWED฀ BY฀ THEIR฀
APPLICATIONS฀ I�E฀ FRONT฀ END฀ OF฀ COMPILER฀ PHASES�฀ &OR฀ EG฀ THE฀
REGULAR฀ EXPRESSIONS฀ ARE฀ FOLLOWED฀ BY฀ ITS฀ APPLICATION฀ I�E฀
RECOGNITION฀OF฀TOKENS฀�LEXICAL฀ANALYZER	�฀

4HE฀ 0#$฀ COURSE฀ IS฀ A฀ FIVE฀ CREDIT฀ THEORY฀ COURSE�฀ WHERE฀ FOUR฀
CREDITS฀ ARE฀ FOR฀ THE฀ COURSE฀ CONTENT฀ AND฀ ONE฀ FOR฀ THE฀ 33฀
COMPONENT�฀ !S฀ THERE฀ IS฀ NO฀ ASSOCIATED฀ LAB�฀ WE฀ ALSO฀ GIVE฀ THE฀
PRACTICAL฀EXPOSURE฀THROUGH฀THE฀SELF฀STUDY฀COMOPNENT�฀4HE฀FLOW฀
OF฀COURSE฀CONTENT฀DESIGN฀AND฀DELIVERY฀IS฀SHOWN฀IN฀&IG�฀����฀

�฀

฀&IG�฀����#ONCEPT฀MAP฀BASED฀#ONTENT฀ORGANISATION฀AND฀&LOW฀OF฀
DELIVERY฀฀

!S฀ THE฀ COURSE฀ IS฀ ONE฀ OF฀ THE฀ CHALLENGING฀ SUBJECT฀ OF฀ #3%�฀ WE฀
WANT฀ THE฀ STUDENTS฀ TO฀ HAVE฀ A฀ REGULAR฀ AND฀ CONTINOUS฀ STUDY฀ OF฀

2EQUIRED฀&!&,฀
#ONCEPTS฀

&RONT฀%ND฀OF฀
#OMPILER฀

3YSTEM฀3OFTWARE฀

0RINCIPLES฀OF฀
#OMPILER฀$ESIGN฀

"ACK฀%ND฀OF฀
#OMPILER฀�฀

0REPROCESSOR฀AND฀
$EBUGGER฀

0ROGRAMMING฀
,ANGUAGES�#
�ST�฀฀
*AVA฀
฀฀�TH฀SEM	฀ $ATA฀STRUCTURES฀฀

AND฀ALGORITHMS฀฀
�฀�RD฀�฀�TH฀SEM	฀

!SSEMBLY฀
,ANGUAGE฀
�฀�TH฀SEM	฀

3YSTEM฀3OFTWARE฀฀
��TH	�฀
฀0ROJECT฀S฀�TH��TH฀
��TH฀�฀�TH฀SEM	฀

#OMPUTER฀
ORGANIZATION฀
�฀�RD฀SEM	฀

0RINCIPLES฀OF฀#OMPILER฀$ESIGN฀฀
��TH฀SEMESTER	฀
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COURSE฀ CONCEPTS�฀ ฀ (ENCE฀ WE฀ USED฀ FEW฀ PEDAGOGICAL฀ ACTIVITIES฀
SUCH฀ AS฀ FRAMING฀ OF฀ /BJECTIVE฀ TYPE฀ QUESTIONS฀ OF฀ VARIOUS฀
PATTERNS฀ CHAPTER฀ WISE�฀ QUIZZES�฀ SURVEY฀ OF฀ COMPILERS฀ �฀ TOOLS�฀
IMPLEMENTATION฀ OF฀ LEXER฀ �฀ PARSER฀ USING฀ TOOLS฀ AND฀ #฀
IMPLEMENTATION฀ OF฀ PARSERS�฀ &RAMING฀ OF฀ QUESTIONS�฀ SURVEY฀ AND฀
IMPLEMENTAIONS฀WERE฀THE฀PART฀OF฀33฀COMPONENT�฀฀4HE฀ACTIVITIES฀
WERE฀IN฀GROUP��
�฀STUDENTS฀IN฀A฀EACH฀GROUP	�฀BUT฀THE฀QUIZ฀WAS฀
AN฀INDIVIDUAL฀ACTIVITY฀CONDUCTED฀USING฀-OODLE฀ASSESMENT฀TOOL�฀
4ABLE฀�฀SHOWS฀SOME฀SAMPLES฀OF฀ACTIVITIES฀CARRIED฀OUT฀ON฀EACH฀
TOPIC฀AND฀THE฀PROGRAM฀OUTCOME฀�0/	฀MAPPED;�=�฀

4HESE฀ ACTIVITIES฀ ENSURED฀ THE฀ STUDENTS฀ LEARNING฀ AND฀ BETTER฀
UNDERSTANDING฀OF฀ THE฀CONCEPTS�฀ )T฀ ALSO฀GAVE฀AN฀OPPORTUNITY฀ TO฀
APPRECIATE฀ THE฀ AUTOMATA฀ CONCEPTS฀ BY฀ TAKING฀ THE฀ EXAMPLES฀ OF฀
EXISTING฀ LANGUAGES฀ SUCH฀ AS฀ #฀ RATHER฀ THAN฀ HYPOTHETICAL฀
LANGUAGES฀IN฀THE฀PREREQUISITE฀COURSE฀�&!&,	�฀7E฀฀ADDRESS฀THE฀
0/฀ C฀ FOR฀ IMPLEMENTING฀ THE฀ TOP฀ DOWN฀ AND฀ BOTTOM฀ UP฀ PARSERS฀
�0/฀ I฀ FOR฀ SELF฀ LEARNING฀ TO฀ KNOW฀ ABOUT฀ THE฀ VARIOUS฀ COMPILERS฀
AND฀ TOOLS฀USED฀ TO฀BUILD฀ THE฀COMPILERS�฀0/฀K฀FOR฀KNOWING฀ AND฀
USING฀ THE฀ TOOLS฀ WHICH฀ WAS฀ THE฀ EXTRA฀ KNOWLEDGE฀ GAINED�฀ !LL฀
THESE฀ACTIVITIES฀WERE฀THE฀PART฀OF฀33฀COMPONENT�฀

6� !33%33-%.4฀

!�฀#ONTINUOUS฀)NTERNAL฀%VALUATION�#)%	฀

!PART฀ FROM฀ THE฀ REGULAR฀ASSESSMENT฀ IN฀MINORS฀�฀SEMESTER฀END฀
EXAM�฀ THE฀ STUDENTS฀ WERE฀ ASSESSED฀ THROUGH฀ DIFFERENT฀
PEDAGOGICAL฀ ACTIVITIES�฀ !LL฀ THE฀ ACTIVITIES฀ EXCEPT฀ QUIZ฀ WERE฀
ASSESSED฀ BASED฀ ON฀ THE฀ EVALUATION฀ PARAMETERS฀ AND฀ RUBRICS�฀ !S฀
THE฀QUIZ฀WAS฀CONDUCTED฀USING฀THE฀-OODLE฀ASSESSMENT฀TOOL฀THE฀
ANALYSIS฀ BECOME฀ EASIER�฀ 4O฀ CONDUCT฀ SUCH฀ ONLINE฀ QUIZZES฀ WE฀
NEED฀ A฀ HUGE฀ SET฀ OF฀ QUESTIONS�฀ ฀ 4HIS฀ MOTIVATED฀ US฀ TO฀ PREPARE฀
QUESTION฀BANK฀CHAPTERWISE�฀!N฀ATTEMPT฀WAS฀MADE฀TO฀GIVE฀THIS฀
TASK฀ AS฀ ONE฀ OF฀ THE฀ GROUP฀ ACTIVITY฀ IN฀ 33฀ COMPONENT�฀
#HAPTERWISE฀QUESTION฀BANK฀OF฀DIFFERENT฀ TYPES฀AS฀MENTIONED฀IN฀
4ABLE฀�฀ALONG฀WITH฀SOLUTION฀WAS฀CREATED฀AND฀SUBMITTED฀BY฀THE฀
TEAM�฀฀

฀฀฀฀฀฀4OPIC฀ !CTIVITY฀ 3AMPLE฀ 0/฀
ADDRE
SSED฀

2EGULA฀
%XPRESSION฀
AND฀ &INITE฀
!UTOMATA฀

• #ONCEPT฀
-APPING฀

• /BJECTIVE฀ TYPE฀
1UESTION฀
FRAMING�฀

• 1UIZ฀

$IFFERENT฀ 1UESTION฀
TYPES�฀
-ULTIPLE฀ CHOICE�FILL฀ IN฀
THE฀ BLANKS�฀ MATCH฀ THE฀
NEAREST�฀
4RUE�FALSE�฀ COMPLETE฀
THE฀ MISSING฀ PART�฀
REASONING฀

I�฀K�฀C฀

,EXICAL฀
!NALYZER฀

• #ONCEPT฀
-APPING฀

• 3URVEY฀ ON฀
COMPILERS฀ �฀
TOOLS฀

• )MPLEMENTATIO
N฀ LEXER฀ �฀
PARSER฀ USING฀
TOOL฀

• #฀
IMPLEMENTAION฀
OF฀PARSERS฀

• 1UIZ฀

#OMPILERS฀ FOR฀
DIFFERENT฀PROGRAMMING฀
PARADIGMS�฀ FUNCTIONAL�฀
LOGIC�OBJECT฀ ORIENTED�฀
PROCEDURAL�฀ SCRIPTING�฀
FOURTH฀GENERATION฀ETC�฀
2ECOGNIZE฀#฀AND฀#��฀฀
TOKENS฀

#&'฀ • #ONCEPT฀
-APPING฀

$IFFERENT฀ 1UESTION฀
TYPES�฀
-ULTIPLE฀ CHOICE�FILL฀ IN฀

• /BJECTIVE฀ TYPE฀
1UESTION฀
FRAMING�฀

• 1UIZ฀

THE฀ BLANKS�฀ MATCH฀ THE฀
NEAREST�฀
4RUE�FALSE�฀ COMPLETE฀
THE฀ MISSING฀ PART�฀
REASONING฀

3YNTAX฀
!NALYZER฀

• #ONCEPT฀
-APPING฀

• 3URVEY฀ ON฀
COMPILERS฀ �฀
TOOLS฀

• )MPLEMENTATIO
N฀ PARSER฀ USING฀
TOOL฀

• #฀
IMPLEMENTAION฀
OF฀PARSERS฀

• 1UIZ฀

)MPLEMENT฀฀TO฀VALIDATE฀
ARITHMETIC฀ EXPRESSION฀
USING฀,,��	฀PARSER�฀

3YMANTIC฀
!NALYSIS฀

• #ONCEPT฀
-APPING฀

• /BJECTIVE฀ TYPE฀
1UESTION฀
FRAMING�฀

• 1UIZ฀
฀

$IFFERENT฀ 1UESTION฀
TYPES�฀
-ULTIPLE฀ CHOICE�FILL฀ IN฀
THE฀ BLANKS�฀ MATCH฀ THE฀
NEAREST�฀
4RUE�FALSE�฀ COMPLETE฀
THE฀ MISSING฀ PART�฀
REASONING฀

)NTERMEDIA
TE฀ #ODE฀
GENERATION฀

• #ONCEPT฀
-APPING฀

• /BJECTIVE฀ TYPE฀
1UESTION฀
FRAMING�฀

• 1UIZ฀
฀

$IFFERENT฀ 1UESTION฀
TYPES�฀
-ULTIPLE฀ CHOICE�FILL฀ IN฀
THE฀ BLANKS�฀ MATCH฀ THE฀
NEAREST�฀
4RUE�FALSE�฀ COMPLETE฀
THE฀ MISSING฀ PART�฀
REASONING฀

4ABLE฀��฀#HAPTER฀WISE฀PEDAGOGY฀!CTIVITIES฀AND฀0/S฀ADDRESSED฀

4HE฀ QUESTIONS฀ �฀ SOLUTIONS฀ WERE฀ REVIEWED฀ AND฀ MODIFIED฀ IF฀
REQUIRED฀ BY฀ THE฀ FACTULY�฀ 4HIS฀ ACTIVITY฀ NOT฀ ONLY฀ MADE฀ THE฀
STUDENTS฀ TO฀ STUDY฀ REGULARLY�฀ CLARIFY฀ THE฀ CONCEPTS฀ BUT฀ ALSO฀
HEPLED฀TO฀BUILD฀THE฀QUESTION฀BANK฀WHICH฀COULD฀ALSO฀BE฀USED฀IN฀
PREPARATION฀FOR฀COMPETATIVE฀EXAMS�฀4HE฀MOODLE฀TOOL฀HELPED฀US฀
TO฀ANALYZE฀ THE฀SCORES฀OF฀STUDENTS฀AND฀ALSO฀ANALYZE฀ THE฀QUALITY฀
OF฀QUESTIONS;�=�฀฀

4HE฀&IG฀���฀�A	฀�฀�B	฀SHOWS฀THE฀NUMBER฀OF฀STUDENTS฀ACHEIVING฀
GRADE฀ RANGES฀ AND฀ STATISTICS฀ FOR฀ EACH฀ QUESTION�฀ 4HE฀ GRAPH฀ �A	฀
SHOWS฀THE฀SAMPLE฀OF฀GRADE฀RANGES฀SCORED฀BY฀SET฀OF฀STUDENTS�฀)N฀
THE฀ GRAPH฀ �B	฀ THE฀ TWO฀ PARAMETERS฀ FACILITY฀ INDEX฀ AND฀
DISCRIMINATE฀EFFICIENCY฀HELP฀TO฀ANAYZLE฀THE฀QUESTIONS�฀&ACILITY฀
INDEX฀IS฀THE฀MEAN฀SCORE฀OF฀STUDENTS฀ON฀THE฀ITEM฀�QUESTION	�฀

!S฀ PER฀ THE฀ ;�=฀ THE฀ PERCENT฀ RANGE฀ ��
��฀ INDICATES฀ DIFFICULT฀
QUESTION�฀ ��
��฀ INDICATES฀ A฀ RIGHT฀ QUESTION฀ FOR฀ THE฀ AVERAGE฀
STUDENT���
��฀ IS฀ FAIRLY฀ EASY฀ QUESTION�฀ &ROM฀ THE฀ GRAPH฀ B	฀ WE฀
OBSERVE฀THAT฀�����	฀QUESTIONS฀ARE฀AVERAGE�฀������	฀ARE฀FAIRLY฀
EASY฀ AND฀ �����	฀ ARE฀ DIFFICULT฀ QUESTIONS�฀ ฀ ฀ 4HE฀ DISCRIMINATE฀
EFFICIENCY฀ STATISTIC฀ ATTEMPTS฀ TO฀ ESTIMATE฀ HOW฀ GOOD฀ THE฀
DISCRIMINATION฀ INDEX฀ IS฀ RELATIVE฀ TO฀ THE฀ DIFFICULTY฀ OF฀ THE฀
QUESTION�฀
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฀

&IG�฀�����A	฀�฀STUDENTS฀ACHIEVING฀GRADE฀RANGES฀

฀
&IG฀�����B	฀3TATISTICS฀FOR฀QUESTION฀POSITIONS฀

$ISCRIMINATION฀ INDEX฀ IS฀ THE฀CORRELATION฀BETWEEN฀ THE฀WEIGHTED฀
SCORES฀ON฀THE฀QUESTION฀AND฀THOSE฀ON฀THE฀REMAINING�฀)T฀INDICATES฀
HOW฀EFFECTIVE฀THE฀QUESTION฀IS฀AT฀SORTING฀OUT฀ABLE฀STUDENTS฀FROM฀
THOSE฀WHO฀ARE฀LESS฀ABLE�฀!฀QUESTION฀WHICH฀IS฀VERY฀EASY฀OR฀VERY฀
DIFFICULT฀ CANNOT฀ DISCRIMINATE฀ BETWEEN฀ STUDENTS฀ OF฀ DIFFERENT฀
ABILITY�฀ BECAUSE฀ MOST฀ OF฀ THEM฀ GET฀ THE฀ SAME฀ SCORE฀ ON฀ THAT฀
QUESTION�฀-AXIMUM฀DISCRIMINATION฀REQUIRES฀A฀FACILITY฀INDEX฀IN฀
THE฀ RANGE฀ ���฀ 
฀ ����฀ &ROM฀ THE฀ GRAPH฀ B	฀ WE฀ OBSERVE฀ THAT฀
������	฀ IS฀ VERY฀ GOOD฀ DISCRIMINATION�฀ �����	฀ IS฀ ADEQUATE�฀
/THER฀ �����	฀ IS฀ WEAK฀ WHICH฀ INDICATES฀ DIFFICULTY฀ LEVEL฀ OF฀
QUESTION฀IS฀MORE�฀4HESE฀STATISTICS฀CAN฀HELP฀THE฀FACULTY฀TO฀GRADE฀
THE฀QUALITY฀OF฀QUESTION฀PAPER�฀

"�฀3EMESTER฀%ND฀%XAM�฀�3%%	฀

7E฀HAVE฀ANALYZED฀THE฀RESULTS฀OF฀COMPILER฀COURSE฀AND฀AUTOMATA฀
THEORY฀ TAUGHT฀ IN฀ ISOLATED฀ FOR฀ ����
��฀ BATCH�฀ WHEREAS฀ THE฀
INTEGRATED฀ SYLLABUS฀ OF฀ AUTOMATA฀ THEORY฀ AND฀ FRONT฀ END฀ OF฀
COMPILER฀ TAUGHT฀ IN฀����
��฀�฀����
���฀ ฀ )N฀ THE฀CURRENT฀BATCH฀
THE฀ CHANGE฀ IN฀ CONTENT฀ FLOW฀ AND฀ PEDAGOGICAL฀ ACTIVITIES฀ WERE฀
ADOPTED�฀

฀

&IG�฀����฀#OMPARISON฀OF฀2ESULT฀!NALYSIS฀OF฀PREVIOUS฀THREE฀
YEARS฀

&ROM฀ &IG����฀ WE฀ OBSERVE฀ THAT฀ RESULTS฀ IN฀ ����
��฀ HAVE฀ MORE฀
NUMBER฀OF฀!฀GRADES฀AND฀"฀GRADES฀AS฀COMPARED฀TO฀����
��฀AND฀
����
���฀4HE฀INTEGRATED฀APPROACH฀AND฀PRACTICE฀OF฀฀PEDAGOGICAL฀
ACTIVITIES฀HELPED฀IN฀ACHIEVING฀THE฀GOOD฀RESULTS�฀฀

6)� #/.#,53)/.฀

!UTHORS฀ COMBINE฀ THE฀ AUTOMATA฀ THEORY฀ CONCEPTS฀ AND฀ ANALYSIS฀
PHASE฀OF฀COMPILER฀AS฀A฀0#$฀COURSE�฀(ERE฀OUR฀FOCUS฀IS฀ON฀THE฀
APPLICATION฀ OF฀ AUTOMATA฀ THEORY�฀ 7E฀ HAVE฀ PRACTICED฀ FEW฀
PEDAGOGICAL฀ACTIVITIES฀THAT฀ENSURED฀STUDENTS฀LEARNING฀AND฀BETTER฀
UNDERSTANDING฀OF฀THE฀COURSE�฀THE฀PRACTICAL฀EXPOSURE฀ALSO฀ADDED฀
TO฀ THE฀ KNOWLEDGE฀ GAINED฀ BY฀ THE฀ STUDENTS�฀ 4HE฀ -OODLE฀ TOOL฀
MADE฀US฀EASY฀TO฀CONDUCT�฀EVALUATE฀AND฀ANALYZE฀THE฀QUIZZES฀AND฀
QUESTIONS฀ WHICH฀ HELP฀ TO฀ IMPROVE฀ THE฀ TEACHING฀ �฀ LEARNING฀
PROCESS�฀4HE฀QUIZ฀ STATISTICS฀ HELPED฀US฀ TO฀ ANALYZE฀ THE฀ STUDENTS฀
SCORES฀AND฀THE฀QUALITY฀OF฀QUESTION฀PAPER�฀

;�= ฀:HAOHUI฀,I�฀h฀%XPLORING฀%FFECTIVE฀!PPROACHES฀IN฀4EACHING฀0RINCIPLES฀OF฀
#OMPILERS�v฀4HE฀#HINA฀0APERS฀.OV฀�����฀

;�= +HOUMSI�฀ !�฀ AND฀ 'ONZALEZ
2UBIO�฀ 2�฀ h!PPLYING฀ A฀ #OMPETENCY฀ AND฀
0ROBLEM
"ASED฀ !PPROACH฀ FOR฀ ,EARNING฀ #OMPILER฀ $ESIGN�v฀ *OURNAL฀ OF฀
34%-฀%DUCATION�฀6OL฀�฀฀�฀ISSUES฀����฀�����฀

;�= -ERNIK฀-ARJAN�฀,ENI ฀-ITJA�฀!VDI AUSEVI ฀%NIS�฀ÇUMER฀6ILJEM�฀h,)3!�฀
AN฀ INTERACTIVE฀ ENVIRONMENT฀ FOR฀ PROGRAMMING฀ LANGUAGE฀ DEVELOPMENT�v฀
฀(ORSPOOL฀ .�฀ �ED�	�฀ ��TH฀ )NTERNATIONAL฀ #ONFERENCE฀ #OMPILER฀
#ONSTRUCTION�฀,.#3฀.O�฀�����฀PP�฀�
��฀�����฀

;�= -ARJAN฀ -ERNIK�฀ 6ILJEM฀ ÇUMER�฀ h!N฀ %DUCATIONAL฀ 4OOL฀ &OR฀ 4EACHING฀
#OMPILER฀#ONSTRUCTION�v฀฀)%%%฀4RANSACTIONS฀/N฀%DUCATION�฀6OL�฀���฀.O�฀
��฀&EBRUARY฀�����฀

;�= 7ANG฀ NA฀ AND฀ :HANG฀ 3HI฀ -ING�฀ h4HE฀ 0ROGRESS฀ OF฀ #ONSTRUCTION฀ OF฀
#OMPILING฀ TECHNOLOGY฀ COURSE฀ BASED฀ ON฀ DIFFERENT฀ METHODSv�฀ 4HIRD฀
)NTERNATIONAL฀CONFERENCE฀ON฀3CIENCE฀AND฀3OCIAL฀2ESEARCH฀)#332
����฀

;�= !LFRED฀6฀!HO�฀-ONICA฀3�฀,AM�฀2AVI฀3ETHI�฀*EFFREY฀$฀5LLMAN�฀#OMPILERS฀

฀0RINCIPLES�฀4ECHNIQUES฀AND฀4OOLS�฀฀�ND฀%DITION�฀0EARSON�฀�����฀

;�= )3/�)%#฀42฀�����������฀3OFTWARE฀%NGINEERING฀
฀'UIDE฀TO฀THE฀3OFTWARE฀
%NGINEERING฀ "ODY฀ OF฀ +NOWLEDGE�฀ )NTERNATIONAL฀ /RGANIZATION฀ FOR฀
3TANDARDIZATION�฀'ENEVA�฀�����฀฀

;�= .ATIONAL฀ BOARD฀ OF฀ !CCREDITATION฀ .EW฀ $ELHI
�������฀ -ANUAL฀ FOR฀
!CCREDITATION฀OF฀5NDERGRADUATE฀%NGINEERING฀0ROGRAMS�฀)฀EDN฀�฀

;�= ฀HTTP���DOCS�MOODLE�ORG�DEV�1UIZ?REPORT?STATISTICS฀

฀

฀
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฀
!00%.$)8฀฀฀

฀
3AMPLE฀1UESTIONS฀FRAMED฀BY฀THE฀STUDENTS฀

฀

• -ATCH฀WITH฀APPROPRIATE฀CHOICES฀

-EMORY฀ 0USH$OWN฀!UTOMATA฀

)NTERMEDIATE฀
.ODE฀

.ONTERMINALS฀�6ARIABLES	฀

3
��6฀5฀4	
฀ 0RODUCTION฀

3
�"฀ 5NIT฀0RODUCTION฀
฀

• 7HICH฀OF฀THE฀FOLLOWING฀STATEMENT฀IS฀TRUE�฀

!� ฀฀ 3,2฀PARSER฀IS฀MORE฀POWERFUL฀THAN฀,!,2฀PARSER�฀

"� ฀฀
,!,2฀PARSER฀IS฀MORE฀POWERFUL฀THAN฀#ANONICAL฀,2฀
PARSER�฀

#� ฀฀
#ANONICAL฀PARSER฀IS฀MORE฀POWERFUL฀THAN฀,!,2฀
PARSER�฀

$� ฀฀
4HE฀PARSERS฀3,2�฀#ANONICAL฀,2฀�฀,!,2฀HAVE฀THE฀
SAME฀POWER�฀

฀
• ,ET฀'฀BE฀THE฀GRAMMAR฀OF฀THE฀LANGUAGE฀,�฀IF฀'฀฀DOES฀NOT฀
DERIVE฀ANY฀TERMINAL฀THE฀LANGUAGE฀IS฀CALLED฀
฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀

!฀฀ !MBIGUOUS฀LANGUAGE฀

"฀ .ULL฀LANGUAGE฀

#฀฀ 5NAMBIGUOUS฀LANGUAGE฀

$฀฀ &ORMAL฀,ANGUAGE฀

฀
• 3ET฀OF฀PREFIXES฀OF฀RIGHT฀SENTENTIAL฀FORMS฀THAT฀CAN฀APPEAR฀
ON฀THE฀STACK฀OF฀A฀SHIFT฀REDUCE฀PARSER฀ARE฀CALLED฀

!� ฀฀ 6IABLE฀PREFIXES฀

"� ฀฀ SENTENTIAL฀FORMS฀฀

#� ฀฀ ฀HANDLES฀

$� ฀฀ NONE฀OF฀THE฀GIVEN฀OPTIONS฀

• 2EGULAR฀ EXPRESSION฀ @R�฀ MAY฀ CONTAIN฀ CHARACTERS฀ THAT฀
HAVE฀ SPECIAL฀ MEANINGS�฀ 3UCH฀ CHARACTERS฀ ARE฀
CALLED????????�฀฀฀฀฀฀฀฀

฀

•

!N??????฀ IS฀ A฀ TRANSITION฀ THAT฀ MAY฀ OCCUR฀ WITHOUT฀
CONSUMING฀ANY฀INPUT฀CHARACTERS�฀

฀
• 2EGULAR฀EXPRESSION฀FOR฀ALL฀STRINGS฀OF฀LOWER฀CASE฀LETTERS฀
THAT฀EITHER฀BEGIN฀OR฀END฀IN฀@A�฀IS฀

฀฀A	฀฀A;A
Z=
A฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀B	฀A�;A
Z=
A฀฀฀฀฀฀฀฀฀
฀฀C	฀A;A
Z=
A�฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀D	฀฀A�;A
Z=
A�A;A
Z=
A�฀

฀
• #ONSIDER฀ A฀ GRAMMAR฀ 3 �3	฀ \฀ A�฀ ,ET฀ THE฀ NUMBER฀ OF฀
STATES฀ IN฀ 3,2��	�฀ ,2��	฀ AND฀,!,2��	฀ PARSER฀ FOR฀ THE฀
GRAMMAR฀BE฀N��N�฀AND฀N�฀RESPECTIVELY�฀4HE฀FOLLOWING฀
RELATIONSHIP฀HOLDS฀GOOD�฀

!� ฀฀ N��N��N�฀

!� ฀฀ N� N��N�฀

"� ฀฀ N��N��N�฀

#� ฀฀ N� N� N�฀

฀
• &OR฀THE฀ASSERTION฀AND฀A฀REASON฀GIVEN฀BELOW�฀)NDICATE฀YOUR฀
ANSWER฀BY฀CHOOSING฀ONE฀OF฀THE฀OPTIONS฀BELOW�฀฀฀฀฀฀฀฀฀

฀!SSERTION�฀&INITE฀AUTOMATON฀CAN�T฀CHECK฀WHETHER฀ THE฀STRING฀
IS฀A฀PALINDROME�฀
2EASON�฀&INITE฀AUTOMATON฀HAS฀FINITE฀NUMBER฀OF฀STATES฀AND฀THE฀
CAPACITY฀TO฀REMEMBER฀ARBITRARILY฀LONG฀AMOUNT฀OF฀INFORMATION�฀
฀฀฀฀฀฀

!SSERTION฀ ฀฀฀฀฀฀฀฀2EASON฀

4RUE฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀4RUE฀

4RUE฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀&ALSE฀

&ALSE฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀4RUE฀

&ALSE฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀฀&ALSE฀
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