
(translators)(translators)
((interpreters)interpreters)

(compilers)(compilers)
((editors)editors)
((loaders)loaders)
((linkers)linkers)



vs.vs.

//

,,

repeatrepeat

ifif

thenthen

elseelse

untiluntil



–– (source)(source)
––

––
(target)(target)

repeatrepeat

untiluntil

vs.vs.

((
))



““ ””

preprocessorpreprocessor

compilercompiler

assemblerassembler

Loader/linkLoader/link--editoreditor

skeletal source programskeletal source program

source programsource program

target assembly programtarget assembly program

relocatable  machine coderelocatable  machine code

library,library,
relocatable  object filesrelocatable  object files

absolute  machine codeabsolute  machine code

..

..



““test.ctest.c””

““test.outtest.out””
.comm A,4.comm A,4
.comm B,4.comm B,4

main:main:
mov B,d0mov B,d0
mov #123,d1mov #123,d1
add d1,d0add d1,d0
mov d0,Amov d0,A
retret

int A;int A;

int B;int B;

main()main()

{{

A = B+123;A = B+123;

}}

(scanning)(scanning)

(lexemes)(lexemes)

(Regular expressions, transition diagrams)(Regular expressions, transition diagrams)

(tokens)(tokens)
::

::
::

((keywordkeyword),), ((identifieridentifier),),
((constantconstant),), (( peratorperator))

((delimiterdelimiter))
.. .. ((CONST,CONST, ‘‘123123’’) (IDENT, ) (IDENT, ‘‘AA’’))



(scanning)(scanning)

((tabs, new lines)tabs, new lines)

identifiersidentifiers//string constants, string constants, 

identifiersidentifiers

::

::

intintspspA;A;nlnlintintspspB;B;nlnlmain()main()nlnl{{nlnlAAspsp==spspB+123;B+123;nlnl}}nlnl

::
toktok DENDEN toktok()()

SEMICOLONtokSEMICOLONtok toktok DENDEN toktok()()
SEMICOLONtokSEMICOLONtok DENDEN toktok()()
LBRACKETtokLBRACKETtok RBRACKETtokRBRACKETtok
LCURLYtokLCURLYtok DENDEN toktok()()
EqtokEqtok DENDEN toktok()()
PLUStokPLUStok CONSTtokCONSTtok 123123
SEMICOLONtokSEMICOLONtok RCURLYtokRCURLYtok

Symbol TableSymbol Table

AA

BB

mainmain



::
::

‘‘ ’’ ..

::
,, ,, .. ..

::
(( ))

((contextcontext--free grammars / BNF)free grammars / BNF)

BNFBNF ::
statstat -->> ifif (( expexp )) statstat elseelse statstat

:: if, (, ), else if, (, ), else -- :: stat, expstat, exp

--

--



::
tt:: ((‘‘ ’’))
ntnt:: --
PP::
SS:: --

binbin --> bin > bin ++ digdig
binbin --> bin > bin –– digdig
binbin --> dig> dig
digdig -->> 00
digdig -->> 11

binbin --> bin > bin ++ dig | dig | 
binbin –– dig | dig dig | dig 

digdig -->> 00 || 11

--
,,

--



(parsing)(parsing)

((Abstract Syntax Tree)Abstract Syntax Tree)

""
"" (top(top--down parsers)down parsers)

""
"" ((bottombottom--upup parsers)parsers)

: top: top--downdown

((
))
((

))
--



:: toptop--downdown

1.

2.

3.

4.

5.

: top: top--downdown

statstat -->> beginbegin statlist | statlist | SS
statliststatlist --> stat > stat ;; statlist | statlist | endend



: top: top--downdown

: bottom: bottom--upup

(( --
))

(( ))

..



: bottom: bottom--upup

«« -- »»
1. ( -

shift)

2. ( –
reduce)

.
3.

.

: bottom: bottom--upup

Rule A:Rule A:
statstat -->>
beginbegin
statlist | statlist | 
SS

Rule B:Rule B:
statliststatlist -->>
statstat ;;
statlist | statlist | 
endend




