EPP: Extensible Prepro cessor Kit

Y uuji ICHISUGI

Electrotec hnical Lab oratory

1-1-4 Umezono, Tsukuba,

Ibaraki, Japan 305.

ichisugi@etl.go.jp

What is EPP?

� EPP is an application framew ork for prepro-

cessors.

� EPP is a Ja v a prepro cessor whic h can b e

extened b y EPP plugins.

� End user can use m ultiple EPP plugins si-

m ultaniously .

� EPP plugins can extend the syn tax in a wide

range.

� The arc hitecture of EPP is applicable to other

languages includeing C, C++ and extended

C++.

What can EPP do for P arallel C++/Jav a?

� EPP supp orts protot yp e implemen tation of

translator of parallel C++/Jav a.

� EPP can b e used as a prepro cessor of ex-

tended C++/Ja v a. (It can b e implemen ted

b y only de�ning some new grammer rules.)

Outline of this presen tation

� Ov erview of EPP

� Examples of EPP Plugins

� Description language Ld-2 and system mix-

ins

� The architecture of EPP

� Conclusion and F uture w ork

EPP: Extensible prepro cessor kit

� Recursiv e descen t st yle parser. (Left recur-

sion is allo w ed.)

� Grammer rules are written as mo dules.

� Macros.

� EPP loads sp eci�ed plugins b efore starting

prepro cessing.

� W ritten in Common Lisp (but curren tly rewrit-

ing it to Jav a.)

EPP Plug-in

Original Source Co de:

#epp load "swap"

public class test {

public static void main(String[] argv){

int a = 1, b = 2;

swap(int, a, b);

}

}

T ranslated Source Co de:

public class test {

public static void main(String argv[]){

int a = 1, b = 2;

System.out.println(((("a = ") + (a)) + (", b = ")) + (b));

{int tmp; tmp = (a); a = (b); b = (tmp); };

System.out.println(((("a = ") + (a)) + (", b = ")) + (b)); }}

The source co de of the SW

AP plugin

(defsystem <<swap>> ()

(class <startup> ()

(method :init-funcall-style-macro-table ()

[:original]

[:add-funcall-style-macro

’|swap|

#’(lambda (tree args)

(check-args-length 3 args)

(let ((type (first args))

(a (second args))

(b (third args)))

‘(block (decl (modifiers) ,type

(vardecls (id |tmp|)))

(exp-statement (= (id |tmp|) ,a))

(exp-statement (= ,a ,b))

(exp-statement (= ,b (id |tmp|))))

))])))

Python st yle comparison op erators

Original Source Co de:

#epp load "pcomp"

public class test {

public static void main(String[] argv){

int a = 10;

if (0 <= a < 100) System.out.println("Correct!");

}

}

T ranslated Source Co de:

public class test {

public static void main(String argv[]){

int a = 10; int T0;

if((((0) <= (T0 = (a))) && ((T0) < (100))))

System.out.println("Correct!");

}

}

� The plugin can remo v e some original gram-

mer rules.

Defmacro plugin

#epp load "defmacro"

defmacro max(a, b) (a > b ? a : b)

defmacro swap(t, a, b) {

t tmp; tmp = a; a = b; b = tmp;

}

public class test {

public static void main(String argv[]){

System.out.println(max(5, 10));

int a = 1, b = 2;

swap(int, a, b);

}

}

Tin y Data parallel Ja v a

#epp load "datap0"

public class datap0_pi {

public static void main(String argv[]){

int num = 1000;

parallel.width = 1.0 / num;

parallel p = new parallel(num);

p.run();

System.out.println(parallel.result

* parallel.width);

}

}

class parallel {

static double result = 0;

static double width;

double x;

void run(){

x = (VPID() + 0.5) * width;

set_sum(result, 4.0 / (1.0 + x * x));

}

}

T ranslated tin y data-parallel Ja v a co de

� T ranslated using same tec hniques as Data-

parallel C [Hatc her and Quinn 1991].

� Virtual pro cessors are em ulated b y some threads

and lo ops.

void run(){

for (vpi = (0); (vpi) < (vpn); vpi++) {

(vp_x)[vpi] = (((((PE_i) * (vpn)) + (vpi)) + (0.5)) * (width));

}

sync();

for (vpi = (0); (vpi) < (vpn); vpi++) {

{

double T0 = 0.0;

for (vpi = (0); (vpi) < (vpn); vpi++)

T0 += ((4.0) / ((1.0) + (((vp_x)[vpi])

* ((vp_x)[vpi]))));

result = (calc_sum(T0));

break;

}

}

}

Plugins curren tly pro vided

� Sw ap macro (32 lines)

� Assert macro (45 lines)

� New op erators for user de�ned class (114

lines)

� Pseudo call b y reference (63 lines)

� Source co de scram bring to ol (159 lines)

� Python lik e comparison op erators (100 lines)

� Defmacro (76 lines)

� Tin y data parallel Jav a (641 lines)

(Sizes includes commen t lines.)

Bac kground

� Man y kind of language extentions are pro-

p osed.

Ho w ev er, the end-user must select only one

implemen tation.

� Man y kind of extended C++/Ja v a are im-

plemen ted as prepro cessors.

� Lo w extensibilit y of existen t languages (com-

pared to Lisp).

Related w ork

Sage++[Bo din 1994], MPC++[Ishik a w a 1994],

Op enC++[Chiba 1995]

Adv an tages:

1. Pro vides tree manipuration primitives and

libraries.

2. Extensions can b e pro vided as a separated

mo dules.

3. Syn tax can b e extended.

Ho w ev er,

1. Extensibilit y of syn tax is resticted.

2. Metalev el arc hitectures are based on C++

inheritance mo del. (Reusabilit y is w orse than

CLOS, for example.)

Structure of EPP

+-----------------------------+

| (Application programs) |

+-----------------------------+

| EPP Plugins |

+-----------------------------+

| Java grammar rules | (1957 lines)

+-----------------------------+

| EPP core | ( 597 lines)

+-----------------------------+

| Ld-2 (An OO language) | ( 764 lines)

+-----------------------------+

| Common Lisp |

+-----------------------------+

Description Language Ld-2

� Ld-2 is a simple Ob ject-Orien ted language

implemen ted in Common Lisp.

� Ld-2 has a unique inheritance mec hanism,

system mixin.

System mixins will enhance exibilit y and reusabil-

it y of co des.

A Monolithic metho d de�nition

A metho d containing nested if statemen ts.

(class <foo> ()

(defmethod :m (data)

(if (eq data ’B)

(do-B)

(if (eq data ’A)

(do-A)

(do-default-behavior)))))

T o add a new if-then-else clause, the program-

mer m ust

� edit the source co de or,

� de�ne new class whic h inherit the original

class.

System Mixin

(defsystem <<skeleton>> ()

(class <foo> ()

(defmethod :m (data)

(do-default-behavior))))

(defsystem <<A>> ()

(class <foo> (data)

(method :m (data)

(if (eq data ’A)

(do-A)

[:original data]))))

(defsystem <<B>> ()

(class <foo> (data)

(method :m (data)

(if (eq data ’B)

(do-B)

[:original data]))))

(setup (list <<B>> <<A>> <<skeleton>>))

System Mixin (con t.)

System mixins are

� simillar to mixins used in Fla v ors or CLOS,

but the unit of inheritance is not a class but

the whole system.

� mo dules (units of resuse), that is completely

orthogonal to classes.

� patc h �les (with less probabilit y of con icts.)

� simillar to conditional compilation: #ifdef

(with smaller grain and high p ossibility of

com binations).

Three passes of EPP

1. The parsing pass.

2. The macro expansion pass.

3. The co de-emitting pass.

The plugin programmer can add:

� new grammer rules.

(Statemen ts, pre�x/p ost�x op erators, left/right

asso ciativ e op erators.)

� new macro no des whic h are expanded in to

plain Ja v a no des.

� new passes b efore or after eac h pass.

A de�nition of a non-terimnal.

(defsystem <<exp>> ()

(class <startup> ()

(defmethod :exp ()

(let ((tree [:exp-top])

new-tree)

(loop ; In�nite lo op.

(setq new-tree [:exp-left tree])

(if (eq new-tree ’no-left)

(return)) ; Exit fr om the lo op.

(setq tree new-tree))

;; R eturn value of this metho d.

tree))

(defmethod :exp-top ()

[:exp-right [:exp-1]])

(defmethod :exp-right (tree) tree)

(defmethod :exp-left (tree) ’no-left)

(defmethod :exp-1 () [:term])

))

Unary Op erators

;; a pr e�x op er ator

(defsystem <<unary-plus>> ()

(class <startup> ()

(method :exp-top ()

(if (eq [:lookahead] ’+)

(progn

[:match-any]

(list ’unary+ [:exp]))

[:original]))))

;; a p ost�x op er ator

(defsystem <<post++>> ()

(class <parser> ()

(method :exp-left (tree)

(if (eq [:lookahead] ’++)

(progn

[:match-any]

(list ’post++ tree))

[:original tree]))))

Binary Op erators

;; a left asso ciative binary op er ator

(defsystem <<plus>> ()

(class <startup> ()

(method :exp-left (tree)

(if (eq [:lookahead] ’+)

(progn

[:match-any]

(list ’+ tree [:exp-1]))

[:original tree]))))

;; a right asso ciative binary op er ator

(defsystem <<assign>> ()

(class <startup> ()

(method :exp-right (tree)

(if (eq [:lookahead] ’=)

(progn

[:match-any]

(list ’= tree [:exp]))

[:original tree]))))

Adv an tage of this parser wrin ting style

The mec hanism of system mixin maximizes

b oth reusabilit y of grammar rules and degree

of freedom of implemen tation.

� Reusabilit y

Eac h grammar rule can b e written as a sys-

tem mixin that has small dep endency to the

other grammar rules.

� Degree of freedom of implemen tation

Eac h grammar rule is written as a program,

not a restricted declarative notation.

Extensible Compiler Kit

Conclusion

� EPP is an application framew ork for prepro-

cessors.

� EPP is a Ja v a prepro cessor that can b e ex-

tended b y EPP plugins.

� End user can use m ultiple EPP plugins si-

m ultaniously .

� EPP plugins can extend the syn tax.

� EPP consists of resusable mo dules.

F uture w ork

1. EPP on Ja v a (extended b y EPP).

2. T yp e c hec k pass that deals with t yp e imfor-

mation and scop e rules.

3. Extensible lexical analizer.

4. C/C++ as input/output language of EPP .

26