File Edit Compile Run View Messages Options Window Help

0 a ke &k o

< E:\work\Lisa\Robot.lisa
Robot.lisa | RobotTime.lisa RohotSpeed.Iisa|

aee

language Rohot {

attributes int *.inx; int *.iny;

int *.outx; int *-out;, Attribute definition [I

lexicon {

ReservedWord left | right | u

n | down | begin | end | drek

ignore [Y0xOD\Ox0a\ ] <:
}

rule start {
START ::= begin COMMANDS end co
START.outx = COMMANDS.outx;

Lexical part of language spcifications
defined with named regqular expressions
(regular definitions). From that part LISA
generates Scanner (Java source code).

LISA is a compiler-compiler, or a system that
generates automatically a compiler/interpreter from
formal attribute grammar based language
specifications. LISA tool produces highly efficient
source code of scanner/parser/interpreter/compiler
in Java. Lexical and syntax part of specifications
uses well known formal methods: regular
expressions and BNF. Semantics is further defined
with attribute grammars.

START.outy =
COMMANDS . inx

COMMANDS.iny = 0;

Syntax (BNF) and
semantics specificatons
(attribute grammars).

Autocomplete capable editor
(Ctrl + space -> code insight)

Compiling program outfjavai/Compile.)

~ Successiull : _
- Generating compiler . ! Error reporting + info ]

- Successfull






2 Lisa 2.2
File | Edit Compile Run View Messages Options Window Help
L] New File Ctrl-N e —

— Open... [ Ctik Open new :

wr

& save language
specifications

Save As...
&l save all peed.lis

Print E:workiLisa'Robot.lisa
(&, Print Preview

(1) Exit Alt-X

LIIC PR L Py Sr——y *.outy;

*.iny;

lexicon {
ReservedWord left | right | up | down | begin | end | drek

ignore [4YO0x0DYOx0&Y ]

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS . iny =

“ Buccessfull

- Generating compiler ...

= Compiling program outfjavaiCompile java
 Buccessfull

“Done

A1




= Open

File Edit Compile Run View Messages O

Look In: |[]Lisa

(] Examples @ RobotTime.lisa
] out @ Separate.lisa

= E:\work\Lisa\Robot.lisa @ AspectCOOL lisa @ S

Robotlisa | RobotTimelisa | RobotSpeedlisal | () cooL.isa

Open file
language Robot { @ LisaLatex.lisa dialog window

attributes int *.inx; int *.iny; @ RobotSpeed.lisa
int *.outx; int *.out

File Name: Robotlisa

lexicon {
ReservedWord left | right |
ignore [4YO0x0DYOx0&Y ]

Files of Type: |Lisa source file

Cancel

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS .inx = 0;

COMMANDS.iny =

“ Buccessfull

“ Generating compiler ...

“ Compiling program outijava/Compile.java
- Successfull
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File Edit Run View Messages Options Window Help

‘0 @ Build = AP oo Rl X |sh#

2 Compile & Link 5

Only compile language
# Link language | specifications (check i |
syntax errors, generate
data structures).

Robot.lis{ Generate » ISp

| »

C{ Pause compilation R ¢

Cd Stop compilation ). Any;

bi Check grammar type

advice extends Beg<S,C> {
C.inspeed = 1; // beginning speed
S.outspeed = C.outspeed;

advice extends SeqCom<C0, CM, Cl> {
CM.inspeed = C0.inspeed; // speed propagation
Cl.inspeed = CM.outspeed; // to sub-conmands
CO.outspeed = Cl.outspeed; | 8

advice extends NoCom<Cs> {

Error reporting

“ Buccessfull

' Generating compiler ...

“ Compiling program outijava/Compile.java
 Buccessfull

“Done

=]
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File Edit |Compile | Run View Messages Options Window Help
A& Build Fa -
D ompile & Link < Compile language specifications & 20 > BB & MM
2 Compile F5 Link (check syntax errors, weave

aspect specifications, calculate ™
attribute dependencies).

//// Link language

Robot.lis{ Generate » ISpeg
C{ Pause compilation . inx; =
Cd Stop compilation ). iny;
bi Check grammar type
}
advice extends Beg<S,C> {
C.inspeed = 1; // beginning speed
S.outspeed = C.outspeed; ]
}
advice extends SeqCom<C0, CM, Cl> { =
CM.inspeed = CO0.inspeed; // speed propagation
Cl.inspeed = CM.outspeed; // to sub-conmands
CO.outspeed = Cl.outspeed; [ |
}
advice extends NoCom<Cs> { —
w
. '''''''' Error ....... _ '''''''' . .' ''''' ........... .......... - ' '. ........ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' -
Robotlisa: Error: Attrive 'Rob .outspeed'is not defined in production 'RobotSpeed. COMMAND = right'.
: hot.lisa: Error: Attribute 'Rob .outspeed'is | iction '‘RobotSpeed. COMMAND = up'.
§§ Rohot.lisa: Error: . ’ iction ‘RobotSpeed. COMMAND = down'.
= Creating dependecy graph.
AP A vminee Adriboaato 10 and COMMARD DahatCnand COhMAR

T LY LT

AN




File Edit Compile Run View Messages Options

0 a8 &k o

> E:\work\Lisa\Robot.lisa
Robot.lisa | RobotTime.lisa | RobotSpeed.lisa

Window Help

language Robot {

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {

Build (Compile & Link + generate &
compile output java sources)
Frequently used commands are
available also on tool bar

ReservedWord left | right | up | down | begin | end | drek

ignore [\OxO0DYOxOAYN ]

rule start {

START ::= begin COMMANDS end compute {

START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS .iny =

“ Buccessfull

' Generating compiler ...

“ Compiling program outijava/Compile.java
 Buccessfull

“Done

]




= b |
File Edit Compile | F View Messages Options Window Help

<0 | s Run (.tfast) newly O oo BB L e 8
: Scan specified language
Parse
. | Incremental Parse A
[ Robotlisa | Robot| , ilisa | No_Name.lisa |
egin Resume
down left rig stop
end ‘ : |
. Source code of newly
(I

specified language

“ Buccessfull

- Generating compiler ...

= Compiling program outfjavaiCompile java
 Buccessfull

“Done

=]




File Edit Compile Run View Messages Options Window Help

0 |al @@ &la o aje[e

= E:\work\Lisa\No_Name.lisa

" RobotTime.lisa | RobotSpeed.lisa | No_Name.lisa |

egin
down l%ft right
end

 Done Results of running program
- Robot START in newly specified language
- outcO:true
- outy-1:true




File Edit Compile

[D

= E:\work\Lisa

Incremental Parse

egin

down left rig

Pause
Resume
Stop

L~ =
No_Name.lisa |

end

Input file editor ...




= lisa 2 2
File Edit Compile Run View Messages Options Window Help

0| |al aa leal e |aee

E:\work\Lisa\No_Name.lisa

( Robhot.lisa | RobotTime.lisa | RobotSpeed.lisa No_Name.Iisa|

egin
down left right

end

Results of scanning

-

Value| Type k

hegin| Robot§ResetvedWord | [1]
d |:|'-.-'-.-'r‘|| RobotiReservedWord | (1]
left Robot§ReservedWord | [1]

o rnht] BnhntERecenedifinrd 11
s I L




File Edit gompile| Run View Messages Options Window Help

@& Build Fa i &= ="
5 ==
U] | & compitearink ro | @ @@ 0 o RBR s AR
@ Compile F5
ﬁ' Link language
" Robotlis{ Generate » Scanner Jlisa
languadgs Pausel‘ts\&)mpilation Parser 1=l
R Evaluator LISA generates source code (Java) of scanner,
attr F——— parser, evaluator, compiler, and incremental parser.
Check g:f:':'mifru?&'fﬁ, . Source code is generated in folder L
B o e "$JAVA_HOME/out/java". Name of generating files
lexicon | can be specified in "Compiler options dialog"
ReservedWord left | right | up | down | begin | end | drek (Optlons I compller (pmture below)). |
ignore [\OxO0DYOxOAYN ]
} - D = oD °
[ Common | Scanner = Compiler | Parser | Evaluator |
rule start { Common
START ::= begin COMMANDS end compute { i e
START.outx = COMMANDS.outx; o
¥ Compile generated files
START.outy = COMMANDS.outy;
COMMANDS . inx = 0: »! Atomaticaly select templates
COIUHUIANDS . lnY — D; Search path | APLISA)
b | Automatically select class names
H " Display thread statisitcs =
................................................................................................................................................................................................................................................................................................................................... L] ck,a ’mssams
Value| Type Types | Other Javac Command [}, (SADDITIONALCLASSPATH) =
begin| Robot§ReservedWord | [1] e
left | Robot§ReservedwWord | [1] e o Cancel | =
rinht | _BRnhntfRecsernediinrd 11 | |:
b




2 Lisa 2.2
File Edit Compile Run ) Messages Options Window Help

(O] [a a|a@

. Ework\Lisa\Rob e
= E:\work\Lisa\Ro Structure

Robot.lisa RobotTime.Ii FIRST & FOLLOW set |No_Name.lisa

language Robot {

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {
ReservedWord left | right | up | down | begin | end | drek
ignore [\OxO0DYOxOAYN ]

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS . iny =

LISA generates also other language-based tools,
such as: editors to help the final users in the creation
and maintenance of the sentences of the specified
language; inspectors that are useful to understand
the behavior, or to debug the generated language
processor itself; debuggers, which are indispensable
in the debugging process; and visualizers/animators,
similar to inspectors, which are useful in
understanding the meaning of the source program
that is being processed.

end | Robot$ReservedWord | 1] |
I

- Generating compiler ..

= Compiling program outijavaiCompile java
- Successfull

A alm |




File Edit Compile Run View Messages Options Window Help

IERERCIEIRE G aele

= E:\work\Lisa\Robot.lisa
Robotlisa | RobotTimelisa | RobotSpeedlisa | No_Name.lisa

language Robot {

Automata

attributes int *.inx; int *.iny; . .
visualizator

int *.outx; int *.outy;

lexicon {
ReservedWord left | right | up | down | begin | end |
ignore [\UT%D\DXDA\ ]

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS.inx = 0;

COMMANDS . iny =

Automata of Robot

Generating compiler ... |
= Compiling program outfjava/Compile.java
- Buccessfull

2l lm |




= Lisa 2.2
File Edit Compile Run View Messages Options Window Help

ERERLCICEIENE aje[e

= E:\work\Lisa\Robot.lisa | --—jv'l‘ | ‘;HEHX‘

2 DG Viewer < Q@ =

Robot.START ::= begin Robot.COMN
R0bot.COMMANDS ::= Robot.COMM ince iny e RODOL. COMMANDS outc e outy o

Rohot.COMMANDS ::= epsilon
Robot.COMMAND := left
Robot.COMMAND := right
Robot.COMMAND ::= up
Robot.COMMAND ::= down

|@inye Robot. COMMAND outce outy o inx e iny e ROLOL.COMMANDS outce outy

[

DG (dependency graph)
viewer

| end | Robot§Reservedword | (1] | |
l]

Generating compiler ...
= Compiling program outijava/Compile java
- Successfull




File Edit Compile Ru : aWe !El
2 [ [ [ e Action Options Help &= ="

Robot START —{begin}—> Rohot COMMANDS —>{end =
. - |Robot QQMMANDS | Robot COMMAND —>{Robot COMMANDS M
T e
o r 11X R
Robot COMMAND H{ left
Robot.START := begin 7 LI -
Robot.COMMANDS ::= |1 ]
Robot.COMMANDS ::= e O 3
Robot.COMMAND == | 5 =
Robot.COMMAND ::= rig L
down
Robot.COMMAND ::= u down) Y
Robot.COMMANG— | 0
. O
BNF (syntax) viewer 3
Ut @ outy @
<] I I I ] |
: =
end | RobotiRese Al
Generating compiler ...
2 Compiling program ou = =
- Successfull < )| -

] |}




File Edit Compile Run |View Options Window Help

0l al el |aee

E:\work\Lisa\Rob =

( Robotlisa | RobotTime.li FIRST & No_Name.lisa

COMMAND .outx = COMMAND.inx;
COMMAND .outy = COMMAND.iny;

¥

advice extends Beg<S,C> {
C.inspeed = 1; // beginning speed
S.outspeed = C.outspeed;

advice extends SeqCom<C0, CM, Cl> {
CM.inspeed = C0.inspeed; // speed propagation
Cl.inspeed = CM.outspeed; // to sub-conmands
CO.outspeed = Cl.outspeed;

advice extends NoCom<Cs> {

This command produces an error if you use it on
LISA specifications. This command can be used only

on newly specified language.

~ Generating compiler ...
= Compiling program outfjavaiCompile java

- Successfull




= Lisa 2.2

File Edit Compile Run View Messages

E

[Robot.START FtH—Robot. COMMANDS F—

—Robot. COMMAND F— down |

Options Window Help

ﬁ = Structural view: Syntax tree ‘LH

X

_~
pa—

O

—Robot.COMMAND F—— left |

—Robot. COMMANDS [ —Robot.COMMAN > Structure view

_F: obot. COMMANDS I"_'

—FRobot. COMMAN

Syntax-directed editors help users to write
syntactically correct programs before they are
actually compiled, exhibiting the language
structure by inserting directly the keywords at the
correct places (the user only has to fulfill the
variable parts of their text).

Generating compiler ...
- Compiling program outijavaiCompile java
- Buccessfull

Robotlisa: Error: neznan token , pricakoval : 'Robot§START"




File Edit Compile Run View Messages Options Window Help

D e ea |&8al o |aele s o o m@ax (66 el

5 2\KODO = -
Robot.lisa | RobotTime.lisa | RobotSpeed.lisa | No_Name.lisa |

.Lang o = DDPTIC

[»]

LISA generates semantic evaluator animation from semantic | Common | Scanner | Compiler | Parser | Fvaluator

° functions associated to syntax rules. The semantic tree layout Common
algorithm (i.e., the generic part) uses a decorated syntax tree -
and semantic functions, which constitutes the specific parts. Output language |
The animation of the evaluation process is very helpful in | 3
debugging language specifications. Users can also control the vl Compile generated files

execution by single-stepping and setting the breakpoints.
Notice the way scalability is addressed: as the tree grows itis
impossible to show all of the picture in the main window. Search path | (3LISA)

lv| Automaticaly select templates

rule

Next slides show how to configure LISA to use Semantic lml Aiutomatically select class names

Evaluator Animation! You can also take a look at ather compiler (Tl T
options.

lv| Clear messages

javac Command |);(SADDITIONALCLASSPATH)|

| | |] | EOQF - Ok Cancel -

M [ »]




= Lisa 2.2
File Edit Compile Run View Messages Options Window Help

NRERCIEAEIENRE alele

= E:\work\Lisa\Robot.lisa
Robotlisa | RobotTimelisa | RobotSpeedlisa | No_Name.lisa

language Robot { £ Compiler options

| Common Compiler

Scanner

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {
ReservedWord left | right | up | down | begin | end | dre}

ignore [%0x0DY\Ox0&Y ] (] Regular def. |Lang.rdf

lv| Generate |CScannerjava

rule start { Template |:S)iScanner/Scannertemplate
START ::= begin COMMANDS end compute {

START.outx = COMMANDS.outx; || Compress Tables
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS . iny =

[ | Allow Multiple Scanners

- Generating compiler ...

= Compiling program outfjavaiCompile java

“ Buccessfull

§§§§§ Robotlisa: Error: neznan token , pricakoval . 'RobotySTART
ool I |
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File Edit Compile Run View Messages Options Window Help
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= E:\work\Lisa\Robot.lisa

Robotlisa | RobotTimelisa | RobotSpeedlisa | No_Name.lisa

language Robot {

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {

ReservedWord left | right | up | down | begin | end | dre}

ignore [4YO0x0DYOx0&Y ]

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS . iny =

£ Compiler options

( Common | Scanner

Compiler

lv] Generate |Compile java

Template

EMPLATES)Compile java.de

- Generating compiler ...

= Compiling program outfjavaiCompile java

“ Buccessfull

g obot lisa: Error: neznan token , pricakoval : 'RobotdSTART

L
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= E:\work\Lisa\Robot.lisa

Robotlisa | RobotTimelisa | RobotSpeedlisa | No_Name.lisa

language Robot {

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {

ReservedWord left | right | up | down | begin | end | dre}

ignore [4YO0x0DYOx0&Y ]

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS . iny =

£ Compiler options

( Common | Scanner | Compiler

Parser

[ |BNF |Lang.bnf

lv| Generate |CParserjava

Template [TES)/Parser/LRILR1 template

Parser |LR{1)

v

lv| Incremental |CIncrementaIParser.java

|| Parse abstract syntax

- Generating compiler ...

= Compiling program outfjavaiCompile java

“ Buccessfull

g obot lisa: Error: neznan token , pricakoval : 'RobotdSTART

L
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File Edit Compile Run View Messages

Options Window Help

[D

G B8 &8k o @&
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= E:\work\Lisa\Robot.lisa

Robotlisa | RobotTimelisa | RobotSpeedlisa | No_Name.lisa

language Robot {

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {

ReservedWord left | right | up | down | bhegin | end | drek

ignore [4YO0x0DYOx0&Y ]

rule start {

START ::= begin COMMANDS end compute {
START.outx = COMMANDS.outx;
START.outy = COMMANDS.outy;
COMMANDS . inx = 0;

COMMANDS . iny =

£ Compiler options

( Common | Scanner | Compiler Evaluator |

Evaluator

[ | Semantics |Lang.smf

lv| Generate |CEvaluatorjava

Evaluator

Lenic Tree Walk Evaluator

Evaluator options

- Generating compiler ...

= Compiling program outfjavaiCompile java

“ Buccessfull

g obot lisa: Error: neznan token , pricakoval : 'RobotdSTART

L




= Lisa 2.2
File Edit Compile Run View Messages Options Window Help

NRERCIEAEIENRE alele

= E:\work\Lisa\Robot.lisa

Robotlisa | RobotTimelisa | RobotSpeedlisa | No_Name.lisa
language Robot { &, Compiler options

( Common | Scanner | Compiler " Evaluator |
Evaluator

attributes int *.inx; int *.iny;

int *.outx; int *.outy;

lexicon {
ReservedWord left | right | up | down | begin | end | drek

ignore [4YO0x0DYOx0&Y ]

[ | Semantics |Lang.smf

rule start { lv] Generate |CEvaluatorjava
START ::= begin COMMANDS end compute {

START.outx = COMMANDS.outx; Evaluator r : :

£ Evaluator options
START.outy = COMMANDS.outy;
COMMANDS.inx = 0;
COMMANDS.iny =

( Idnetifiers | Settings |
Settinns
[ | Thread mode

[ | Check all needed attributes

nclude debug information in evaluatorl

 Generating compiler ... Turn on debug mode

LT e e Include debugging code into evaluator with all stages
- Buccessfull

g obot lisa: Error: neznan token |, pricakoval | 'Robot§START".
22 I T
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File Edit Compile Debug Run Tree View Messages Options Window Help

[ m]

[@]o] [m®] []vsmis_+

RobotTimelisa | RobotSpeed _ Rohe A Debugger options: stop,
continue, step, next

0| |al ma |eal e |alele g

.

£ E:\work\Lisa\Robot.lisa = Evaluator tree

Robot.lisa

G | |

I

COMMANDS .outy = COMMANDS
COMHD inx — COMNDS J. Robao L P ful A D i Statement, tl’ace s tl’ace d8|a¥
- - 0 l

COMMAND .iny = COMMANDS.iff | in¥ | 0O iny |0 | _left |

COMMANDS[1] .inx = COMMANY |Touty 10 oub |
| .iny = COMMANIELand e T __Robot COMMAND

1, |

Current position in language
specifications evaluation

Current values of attributes

LS

Jr
rule move {
COMMAND ::= left compute {
Evaluator tree viewer :
e O | I |

KH

o

1
COMMAND ::= right compute { l:ll:l
0

“ Buccessfull o
" Generating compiler ... —_
“ Compiling program outijava/Compile.java
 Buccessfull

“Done

[4 [l

] ‘ L»]




<~ Select C:\WINDOWS\system32\cmd.exe

E:\work\Lisa>type test.robot
begin
down down left down left down right
end
E:\work\Lisa>java -cp .\out\classes\;Lisa.jar Compile test.robot
Lisa Uersion 2.2
Generated compiler/interpreter You can use generated sources as
Switching to default standalone applications or as
Parsing integrated parts of your applications
File parsed in 0.0 s.
Evaluating
Robot .START

g

Program evaluated in 0.0 s.

E:\work\Lisa>_

Close window to return to
LISA's home page






	
	Load file
	
	Compile
	Compile & Link
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Running compiler from command line

