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What is FST? e
R O E

« An ongoing project
« Mission: provide automated source-to-source translation
tools for Fortran

— Identify and transform non-standard, obsolescent and deleted
syntactic constructs to follow recent standards

 Developed using the Rose compiler infrastructure

— an open source compiler infrastructure to build source-to-
source program transformation and analysis tools

— for large-scale C (C89 and C98), C++ (C++98 and C++11),
UPC, Fortran (77, 95, 2003), OpenMP, Java, Python, PHP, and
Binary applications.
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The Issue with Archaic Constructs

« Often compiler specific
— Introduces portability issue

 Not guaranteed to behave as intended
— Especially concerning for scientific programs
— Reproducibility is at risk
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Examples of Archaic Constructs

The "*n" notation in type declarations
Hollerith data

DO with CONTINUE as terminal label
f66-style array(1) declarations
Livermore/Cray/VAX pointers
common blocks

equivalence

PAUSE

9. BUUFER IN/BUFFER OUT/UNIT

10. ENCODE/DECODE

11. direct access record numbers following a quote
12. The list goes on ...
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Why the Rose Compiler?

« Provides high level interfaces for AST manipulation
— SageBuilder
— Sagelnterface




Why the Rose Compiler?

« Provides high level interfaces for AST manipulation
— SageBuilder
— Sagelnterface

« AST == Abstract Syntax Tree
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Why the Rose Compiler?

« Provides high level interfaces for AST manipulation
— SageBuilder
— Sagelnterface

eeeeeeee

« AST == Abstract Syntax Tree

whil return
condition
ompar variable
op: # body name: a
.
while b # 0
if a > b variak?le constant —
Represents nnnnn b value: 0
a :=a -—-b
— condition if-body else-body
else compar assign assign
b :=b - a : :
.
return a
ble[ |varia bl bl bin op ble| bin op
nnnnnnnnn b| |name: op name: b p: —
variable variable variable variable
name: name: b name: b me:
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Why the Rose Compiler?

Lexical Analyzer

J L

Syntax Analyzer

J L

Semantic Analyzer

<L

Intermediate Code
Generator

JL

Code Optimizer

J L

Target Code Generator
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Back-end

statement
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Back-end s

statement
sequence

while return
condition
compare variable
op: # body name: a
variable constant|
branch
name: b value: 0
condition if-body else-body
eI assign assign
op: > g 9

SN SN N

variable variable| |variable] bin op variable bin op
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variable variable variable variable
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Tools Built Using Rose

* Follow a visitor pattern
— Method of operating on a structure

#include "rose.h"

#include "helperFunctions.h"
#include <iostream>

#include <regex>

using namespace std;

using namespace Rose;

using namespace SageInterface; .. . T
using namespace SageBuilder; //Initialize and check compatibility
ROSE_INITIALIZE;

int main(int argc, char* argv[]){

class visitorPrinter : public AstSimpleProcessing {

public: _ //commandline processing of flags
pFQEZCQQL?tDeb“g’ Rose_STL_Container<string> 1 =

helperFunctions h; Command11neProcess1qg:: .

void virtual visit(sgNode* astNode); generateArgListFromArgcArgv (argc, argv);

};

//Build traversal object
void visitorPrinter::visit(SgNode* node) { visitorPrinter v;

h.printClass(node);

if((node->variantT() != v_sSgSourceFile) && (node->variantT() != v_SgGlobal) &&
(node->variantT() != V_SgFunctionParameterList)){

//build AST
SgProject* project = frontend(1);
h.printSource(node);
if(node->variantT() == V_SgFunctionRefExp){ //Start traversal
SgFunctionType* type = isSgFunctionType(isSgFunctionRefExp(node)->get_type()); v.traverseInputFiles(project, preorder);
h.printClass(type);
SgFunctionParameterTypelList* 1ist = type->get_argument_Tist();
h.printSource(list); }
// cout << Tist->front() << endl;

return backend(project);
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Tools Built Using Rose

* Follow a visitor pattern

— Method of operating on a structure

#include "rose.h"

#include "helperFunctions.h"
#include <iostream>
#include <regex>

using namespace std;

using namespace Rose;

using namespace SageInterface;
using namespace SageBuilder;

class visitorPrinter :
pubTic:
int printDebug;
protected:
helperFunctions h;
void virtual visit(SgNode* astNode);

pubTic|AstSimpTleProcessing |{

};

void visitorPrinter::visit(SgNode* node) {

h.printClass(node);

if((node->variantT() != v_sSgSourceFile) && (node->variantT() != v_SgGlobal) &&
(node->variantT() != V_SgFunctionParameterList)){

h.printSource(node);
if(node->variantT() == V_SgFunctionRefExp) {
SgFunctionType* type = isSgFunctionType(isSgFunctionRefExp(node)->get_type());
h.printClass(type);
SgFunctionParameterTypelList* 1ist = type->get_argument_Tist();
h.printSource(list);
// cout << Tist->front() << endl;

int main(int argc, char* argv[]){

//Initialize and check compatibility
ROSE_INITIALIZE;

//commandline processing of flags
Rose_STL_Container<string> 1 =
CcommandlineProcessing::
generateArgListFromArgcArgv (argc, argv);

//Build traversal object
visitorPrinter v;

//build AST

SgProject* project = frontend(1);

//start traversal
v.traverseInputFiles(project, preorder);

return backend(project);
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Tools Built Using Rose

* Follow a visitor pattern
— Method of operating on a structure

#include "rose.h"

#include "helperFunctions.h"
#include <iostream>
#include <regex>

using namespace std;
using namespace Rose;
using namespace SageInterface;

using namespace SageBuilder; it1 i check compatibility
ROSE_INITIALIZE;

class visitorPrinter : public|AstSimpleProcessing|{
public: //commandline processing of flags
FQEZCEQL?tDeb“g’ Rose_STL_Container<string> 1 =
’ he1perFﬁnctions h; CcommandlineProcessing::
void virtual visit(SgNode* astNode); generateArgListFromArgcArgv (argc, argv);

int main(int argc, char* argv[]){

b

//Build traversal object

void visitorPrinter::visit(SgNode* node) { visitorPrinter v;
h.printClass(node);

if((node->variantT() != v_sSgSourceFile) && (node->variantT() != v_SgGlobal) &&
(node->variantT() != V_SgFunctionParameterList)){

//build AST
SgProject* project = frontend(1);
h.printSource(node);
if(node->variantT() == V_SgFunctionRefExp){ //Start traversal
SgFunctionType* type = isSgFunctionType(isSgFunctionRefExp(node)->get_type()); v.traverseInputFiles(project, preorder);
h.printClass(type);

SgFunctionParameterTypeList* list = type->get_argument_Tlist(); return backend(project);
y

h.printSource(list); 1
// cout << Tist->front() << endl;
}
}
}
}
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Tools Built Using Rose

Follow a visitor pattern

— Method of operating on a structure

#include "rose.h"

#include "helperFunctions.h"
#include <iostream>
#include <regex>

using
using
using
using

class visitorPrinter :
pubTic:

namespace std;

namespace Rose;
namespace SageInterface;
namespace SageBuilder;

pubTic|AstSimpTleProcessing |{

int printDebug;
protected:
helperFunctions h;
void virtual visit(SgNode* astNode);

};

void visitorPrinter::visit(SgNode* node) {

h.printClass(node);

if((node->variantT()

I= v_sgSourceFile) && (node->variantT()
(node->variantT()

I= v_sgGlobal) &&
!= V_SgFunctionParameterList)){

h.printSource(node);
if(node->variantT() == V_SgFunctionRefExp) {
SgFunctionType* type = isSgFunctionType(isSgFunctionRefExp(node)->get_type());
h.printClass(type);
SgFunctionParameterTypelList* 1ist = type->get_argument_Tist();
h.printSource(list);
// cout << Tist->front() << endl;
}
}
}
}

int main(int argc, char* argv[]){

itiali check compatibility
ROSE_INITIALIZE;

//commandline processing of flags
Rose_STL_Container<string> 1 =
CcommandlineProcessing::
generateArgListFromArgcArgv (argc, argv);

//Build traversal object
| visitorPrinter v;|

//build AST
| SgProject* project = frontend(1)4

Start traversal
| v.traverseInputFiles(project, preorder)4

return backend(project);

NCAR




Tools Built Using Rose

* Follow a visitor pattern
— Method of operating on a structure

#include "rose.h"

#include "helperFunctions.h"
#include <iostream>
#include <regex>

using namespace std;
using namespace Rose;
using namespace SageInterface;

using namespace SageBuilder; it1 i check compatibility
ROSE_INITIALIZE;

class visitorPrinter : public|AstSimpleProcessing|{
public: //commandline processing of flags
FQEZCEQL?tDeb“g’ Rose_STL_Container<string> 1 =
’ he1perFﬁnctions h; CcommandlineProcessing::
void virtual visit(SgNode* astNode); generateArgListFromArgcArgv (argc, argv);

int main(int argc, char* argv[]){

b

//Build traversal object

void visitorPrinter::visit(SgNode* node) { | visitorPrinter V;|
h.printClass(node);

if((node->variantT() != v_sSgSourceFile) && (node->variantT() != v_SgGlobal) &&

. . ) //build AST
(node->variantT() != V_SgFunctionParameterList)){ Al

| SgProject* project = frontend(1)4

h.printSource(node);
if(node->variantT() == V_SgFunctionRefExp){ Start traversal
SgFunctionType* type = isSgFunctionType(isSgFunctionRefExp(node)->get_type()); | v.traverseInputFiles(project, preorder)4
h.printClass(type);
SgFunctionParameterTypelList* 1ist = type->get_argument_Tist();
h.printSource(list);
// cout << Tist->front() << endl; 5

J return backend(project);
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Tools Included in FST

« Nonblocked do-loop translator
— DO with CONTINUE as terminal label
— Goto’s by necessity

« Arithmetic-if translator

« Type-star translator
— The "*n" notation in type declarations




Nonblocked Do-Loop Translator

 Nonblocked do-loop - a loop whose terminal statement is
not ‘end do’




Nonblocked Do-Loop Translator

 Nonblocked do-loop - a loop whose terminal statement is

not ‘end

do’

nonblocked

program loop
do 10 n=2,10,1

print*, 'n=", n

10 continue
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end program loop

blocked

program loop
don=2,10,1

print *, 'n=",n
end do

end program loop



Nonblocked Do-Loop Translator

« Nonblocked do-loop - loop’s terminal statement is a labeled

continue statement

nonblocked

program loop
do 10 n=2,10,1
print*, 'n=", n

10 continue

end program loop

blocked

Translator

program loop
don=2,10, 1

print *, 'n=",n
end do

end program loop




Nonblocked Do-Loop Translator

10

20

30

40
50

60

70

90
80
100

120
110

140
130

150

program loop
do 10 n=2,10,1

print %, 'n="', n
continue

goto 20
continue

do 30 n=2,10,1
if (n .GT. 5) goto 30
continue

do 40 n=2,10,1

if (n .GT. 5) goto 50
continue
continue

do 60 n=2,10,1

if (n .GT. 5) goto 70
continue
print %, 'n=", n
continue

do 80 n=2,10,1
do 90 k=2,10,1
if (k .eq. 5) goto 100
continue
continue
continue

do 110 n=2,10,1
do 120 k=2,10,1
if (k .eq. 5) goto 110
continue
continue

do 130 n=2,10,1
do 140 k=2,10,1
if (k .eq. 5) goto 140
continue
continue

do 150 n=2,10,1
do 150 k=2,10,1
print %, 'n= "', n
continue
end program loop

Translator
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20

70

100

program loop
don=2,10, 1

print %, 'n= ',n
end do

goto 20
continue

don=2,10, 1
if (n > 5) cycle
end do

do n 2, 10, 1
if (n > 5) exit
end do

don=2,10, 1

if (n > 5) goto 70
end do
print *, 'n= ',n
continue

don=2, 10, 1
do k = 2, 10, 1
if (k .eq. 5) goto 100
end do
end do
continue

don=2,10, 1
do k = 2, 10, 1
if (k .eq. 5) exit
end do
end do

don=2, 10, 1
do k =2, 10, 1
if (k .eqg. 5) cycle
end do
end do

don=2,10, 1
do k =2, 10, 1
print %, 'n= ',n
end do
end do
end program loop




Nonblocked Do-Loop Translator

Un-translated

Translated

110

30

40
50

60
70

90
80
100

120
110

140
130

150

do 30 n=2,10,1
if (n .GT. 5) goto 30
continue

do 40 n=2,10,1

if (n .GT. 5) goto 50
continue
continue

do 60 n=2,10,1

if (n .GT. 5) goto 70
continue
print %, 'n=", n
continue

do 80 n=2,10,1
do 90 k=2,10,1
if (k .eq. 5) goto 100
continue
continue
continue

do 110 n=2,10,1
do 120 k=2,10,1
if (k .eq. 5) goto 110
continue
continue

do 130 n=2,10,1
do 140 k=2,10,1
if (k .eq. 5) goto 140
continue
continue

do 150 n=2,10,1
do 150 k=2,10,1
print %, 'n= "', n
continue
end program loop

Basic non-blocked do-loop
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70

100

,ﬁg_rgm__l do 10 n=2,}0,1¢ ‘ ' do n = 2,."10: 1 ' q'ram"xao';r'\ﬁ,

do 10 12 print *, 'n= "', n print *, 'n= ',n p-2 1o, 1 .

. print *, 'n= ',n

) continue_ 10 continue end do do_______. ]
goto 20 | goto 20
continue 20 continue

don=2, 10, 1
if (n > 5) cycle
end do

do n 2, 10, 1
if (n > 5) exit
end do

don=2,10, 1

if (n > 5) goto 70
end do
print *, 'n= ',n
continue

don=2, 10, 1
do k = 2, 10, 1
if (k .eq. 5) goto 100
end do
end do
continue

don=2,10, 1
do k = 2, 10, 1
if (k .eq. 5) exit
end do
end do

don=2, 10, 1
do k =2, 10, 1
if (k .eqg. 5) cycle
end do
end do

don=2,10, 1
do k =2, 10, 1
print %, 'n= ',n
end do
end do
end program loop




Nonblocked Do-Loop Translator

Un-translated

program loop

print %, 'n= "', n !

» Basic non-blocked do-loop—

Translated

1 program loop
don=2, 10, 1
| print %, 'n= ',n

1
1
: do 10 n=2,10,1
1
1

110 contin
goto 20
20 continue

goto 20
20 continue

goto 20

20 continue

do 30 n=2,10,1
if (n .GT. 5) goto 30
30 continue

do 40 n=2,10,1
if (n .GT. 5) goto 50
40 continue
50 continue

do 60 n=2,10,1
if (n .GT. 5) goto 70
60 continue
print %, 'n=", n
70 continue

do 80 n=2,10,1
do 90 k=2,10,1
if (k .eq. 5) goto 100
90 continue
80 continue
100 continue

do 110 n=2,10,1
do 120 k=2,10,1
if (k .eq. 5) goto 110
120 continue
110 continue

do 130 n=2,10,1
do 140 k=2,10,1
if (k .eq. 5) goto 140
140 continue
130 continue

do 150 n=2,10,1
do 150 k=2,10,1
print %, 'n= "', n
150 continue
end program loop

goto preserved
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do n 2, 18, 1
end do

don=2,10, 1
if (n > 5) goto 70
end do
print *, 'n= ',n
70 continue

don=2, 10, 1
do k = 2, 10, 1
if (k .eq. 5) goto 100
end do
end do
100 continue

don=2,10, 1
do k = 2, 10, 1
if (k .eq. 5) exit
end do
end do

don=2, 10, 1
do k =2, 10, 1
if (k .eqg. 5) cycle
end do
end do

don=2,10, 1
do k =2, 10, 1
print %, 'n= ',n
end do
end do
end program loop




Nonblocked Do-Loop Translator

Un-translated

program loop

Translated

1 program loop

[ e lon2on » Basic non-blocked do-loop——> ©n-2 9,1 .

L 10 _continue _________} | __endgo 10!

| 20 Continte | — goto preserved > 20 Lontinue |

i %) do 30 n=2,10,1 don=2, 10, 1 T

32 con if (n .GT. 5) goto 30 it (n > 5) cycle |___
¢| 30 continue end do

40 contInue
50 continue

do 60 n=2,10,1
if (n .GT. 5) goto 70
60 continue
print %, 'n=", n
70 continue

do 80 n=2,10,1
do 90 k=2,10,1
if (k .eq. 5) goto 100
90 continue
80 continue
100 continue

do 110 n=2,10,1
do 120 k=2,10,1
if (k .eq. 5) goto 110
120 continue
110 continue

do 130 n=2,10,1
do 140 k=2,10,1
if (k .eq. 5) goto 140
140 continue
130 continue

do 150 n=2,10,1
do 150 k=2,10,1
print %, 'n= "', n
150 continue
end program loop

goto acts as cycle
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end do

don=2,10, 1
if (n > 5) goto 70
end do
print *, 'n= ',n
70 continue

don=2, 10, 1
do k = 2, 10, 1
if (k .eq. 5) goto 100
end do
end do
100 continue

don=2,10, 1
do k = 2, 10, 1
if (k .eq. 5) exit
end do
end do

don=2, 10, 1
do k =2, 10, 1
if (k .eqg. 5) cycle
end do
end do

don=2,10, 1
do k =2, 10, 1
print %, 'n= ',n
end do
end do
end program loop




Nonblocked Do-Loop Translator

Un-translated

program loop

»

print %, 'n= "', n !
10 continue

1
1
: do 10 n=2,10,1
1
1

goto 20

Translated

Basic non-blocked do-loop ——!

177 7do 30 n=2,10,1 """~ !

I program loop
don=2,10, 1 1
| print %, 'n=",n :

goto 20 1

» goto preserved

: if (n .GT. 5) goto 30}
1

» goto acts as cycle

30 continue !

: do 40 n=2,
| if (n .
1 40 continue
! 50 continue

40 continue
o . 50 continue

60 contind

do 40 n=2,10,1
if (n .GT. 5) goto 50

print %, 'n= ', n
70 continue

do 80 n=2,10,1
do 90 k=2,10,1
if (k .eq. 5) goto 100
90 continue
80 continue
100 continue

do 110 n=2,10,1
do 120 k=2,10,1
if (k .eq. 5) goto 110
120 continue
110 continue

do 130 n=2,10,1
do 140 k=2,10,1
if (k .eq. 5) goto 140
140 continue
130 continue

do 150 n=2,10,1
do 150 k=2,10,1
print %, 'n= "', n
150 continue
end program loop

goto acts as exit
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:L__g@_QJ _____________
don=2, 10, 1 .
if (n > 5) exit . !
end do A
pFTn% #, 'n=',n

70 continue

don=2, 10, 1
do k = 2, 10, 1
if (k .eq. 5) goto 100
end do
end do
100 continue

don=2,10, 1
do k = 2, 10, 1
if (k .eq. 5) exit
end do
end do

don=2, 10, 1
do k =2, 10, 1
if (k .eqg. 5) cycle
end do
end do

don=2,10, 1
do k =2, 10, 1
print %, 'n= ',n
end do
end do
end program loop




Nonblocked Do-Loop Translator

oo . T '
\ program loop H R . 1 program loop M
| do10n=2,10,1 » Basic non-blocked do-loop=———f=——> o -2, 10,1 !
| print %, 'n="', n : | print %, 'n=",n :
110 continue __________ 1 \__end do ____________ 1
T ! P |
goto 20 ! ~ o goto 20 1
i 20 continue h » gOtO preserved VEZD continue :
____________________ 1 L ccczzz=z]
I~ " 3520 =20 17T " " """"=r 1 E T T -5 3[a 1 - - 1
: % 32 ?;2:é$:15) goto 30; o t t | ;: dO ?fi(f]r:g; :(lyrte :
L 30 continue ! w go O acts as CyC e “+_enddo '
i do 40 n=2,10,1 | | don-=2 10,1
if (n .GT. 5) goto 50! o . ! if (n = 5) exit
| 40 continue . » goto acts as exit > end do i
L 59 contin —=————== ===
—==——----Z:Z: _ 10, 1
' do 60 n=2,10, dO 60 n=2 ’ 10 ’ 1 dO n =2 ’ 10 ) 1 5) goto 70 i
! if (n .GT. . .
| 60 contine if (n .GT. 5) goto 70 if (n > 5) goto 70 |_., :
int %, 'n= . 1
70 bontinee | 60 continue end do L :
““““““ - o 1 ] - v LS | 10, 1
80 n=2,10, pri nht = y nN= y N pri nt y = y N 2, 10,
90 k=2, - 1 K 5) to 100
«| 70 continue 70 continue aote
90 continue T
80 continue : l 100 continue
100 continue
e do-loop transformed, don=210,1
do 120 k=2,10,1 if (k .eq. 5) exit
if (k .eq. 5) goto 110 goto prese rved end do
120 continue end do
110 continue
don=2, 10, 1
do 130 n=2,10,1 do k =2, 10, 1
do 140 k=2,10,1 if (k .eqg. 5) cycle
if (k .eq. 5) goto 140 end do
140 continue end do
130 continue
don=2, 10, 1
do 150 n=2,10,1 do k =2, 10, 1
do 150 k=2,10,1 print %, 'n="',n
print %, 'n=", n end do
150 continue end do
end program loop end program loop

NCAR




Nonblocked Do-Loop Translator

NCAR

T program loop . | progranm loop
L e e > Basic non-blocked do-loop——> G-z 0,1
L 10 _continue _________} L _endido !
| 20 Continue : » goto preserved ¥ 20 Continue i
:h'_'_'_8_5_'3_5_';:7_'1_6_'1 ''''''''''''' ' I n =318, ,:'I::::::}I
30 continse 010 20 > goto acts as cycle TR
I do 40 n2,10,1 | | don-21,1 |
| 40 con‘imﬁg O 9 goto 50, > goto acts as exit > endl;o(n > 5) exit i
:__SQ_C_OEt_J.DEe____________JI ;:==1=====2==T@==1======='
T T T T T T T T ‘ ] do n = 2, v |
| do 60 2,10,1 1 if (n > 5) goto 7@ 1
- ’ i1 tn 16T, '5) goto m‘—> Ho-loop transformed, goto preservgd = ’ !
I COfl] inge + :
i_ 79_p_gﬂt_li1 do 80 n=2 y 10, 1 don =2 y 10, 1 -
=5 do 90 k=2,10,1 do k = 2, 10, 1
| d .
o if (k .eq. 5) goto 100 if (k .eq. 5) goto 100
1 90 ti .
| 80 contin] 90 continue end do
1100 contin .
----- -1 80 continue end do
0 . .
o{ 100 continue 100 continue i
120 continue I I end do
110 continue .
1o 130 n210n nested loop, goto is preserved dons o1
do 140 k=2,10,1 if (k .eqg. 5) cycle
if (k .eq. 5) goto 140 end do
140 continue end do
130 continue oo 101
do 150 n=2,10,1 do k = 2, 10, 1
do 150 k=2,10,1 print %, 'n= ',n
i V=, end do
150 COntlﬂEg e ! " end do
end program loop end program loop




Nonblocked Do-Loop Translator

R— oop | | program loop :
program loop . Q
| do10n2,3001 » Basic non-blocked do-loop——— -2 15 1 i
L 20 continge T " " el
T ! P |
(]
| 20 Sontine ; » goto preserved —>120 Zontince i
e 1 b e mmmm————o
/T Tdo 3@ n=2,10,T T T T T ! :—__50_7_1;:_(5,__1?_’;__1_1_ }I
| 30 continse o 20 > goto acts as cycle ¥ el PO
P e et ddedudedududududodudetuded
i do 40 n=2,10,1 i i done2 181 !
D s continee 02 90 » goto acts as exit > g
! CC-C-C-TI-ZTC-ZIZCZIZIZIZZZZZZzZZzZ=¢tZ
:::52::_32_::;2%8:2:1:0:;::::::::: i d“ gf:(;?\' 12; 30‘[0 70 i
o n=2,10, > ]
i if (n .GT. 5) goto 70! do-loop transformed, | enddo !
1 60 continue . . :——} ——)I, print %, 'n="',n :
| Print x fn=,n : goto preserved U0 continue . .
L osisosossoozoooos I R P (I SR
_________ -2,10,1 1 ' k=2, 10, 1 !
i % 32 302{%2:%@,1 : i i dDdlé (k .eq. 5) goto 100 i
! if (k .eq. 5 to 100 . en 0
boo continee 7 4 5 nested loop, goto is preserved s——! e i |
veo coe’t! T T !
el do 110 n=2,10,1 don=2,10, 1 [TTFEE |
1
P do 120 k=2,10,1 do k =2, 10, 1 Do
Lo oo if (k .eq. 5) goto 110 it (k .eq. 5) exit | |
G2 120 continue end do
! 110 continue end do ST
e 7 o [ | end do
/]
130 continue . e s
b0 150 mo. 101 nested loop, goto acts as exit SRE
= ri *, =",
% ;E?nt_i:lgﬁi ,on endpdo
150 continue end do
end program loop end program loop

NCAR




Nonblocked Do-Loop Translator

LJ r1"tir€3 r155|231363(j ']-ria r]s;lza1:63(j
I orogran toop ! , | program loop i
| do10n=2,10,1 » Basic non-blocked do-loop=——f=—> don-2 10,1 !
| print %, 'n= "', n : | print %, 'n=",n :
L 10 continue _ _ ________ 1 \__end do ____________ 1
.““““2; ___________ ' oo Tttt !
| 20 Continue : » goto preserved —> 20 Contine i
____________________ 1 S |
'"774d6 30 n=2,10,1 """~~~ v | [ TTdon- = 2,10, 1 !
| °3f (o 610 5) goto 30! » ooto acts as cvcle R o (51 >12) -(l,yrte |
| 30 continve | " > 8 Y P _enddo . !
' do 40 n-2,10,1 | ' | don-2101 |
: ° if ?n .GT. 5) goto 50: o t t 't ‘; ° :f (i >1g) ;x1t :
! 4513 con;inue ! i gO O acts as exi ", end do '
L 2% _continue = ____|! s=========z======zz:=:
_____________________ : jon=2 10, 1
' do 60 n=2,10,1 ! v (n'>5) goto 70 1
: if (n .GT. 5) goto 70! do-loop transformed, ' end do !
, 60 cor)tlnue . . :——} ——— print *, 'n= ',n :
IR I goto preserved
TTIIITTTTTIIITIIIIIIICN Lo jon =2, 10, 1 i
' do 80 n=2,10,1 ! i “ o k2 2, 10, 1 :
: do QQ kii,lﬂ,l 5 o 100 : : dlé (k .eq. 5) goto 100

f .eq. oto . en o
! o0 continue ——— nested loop, goto is preserved s—! i i !
1 80 continue ! 1100 continue ______________!
1100 continue ' e e e ,
F::::::::{F::::::::::::::; 1 do n :2:1@.1 1
| “ ﬁiol%zégﬁm :__> nested loo oto acts as exit _>E w0 Ef_(i'.igf é) exit i
' if (k .eq. 5) goto 110 | F)I E; 1 end do !
1120 contioe— —— —— A I .
{19 do 130 n=2,10,1 don=2,10,1  [7o= :
"o do 140 k=2,10,1 do k = 2, 10, 1 o
40 contini] if (k .eq. 5) goto 140 if (k .eq. 5) cycle |
20 continvg 140 continue end do
22 130 continue end do

150 contlngtlewL o I : cndtag "

end program loop

end program loop

NCAR

nested loop, goto acts as cycle




Nonblocked Do-Loop Translator

Un-translated

Translated

P T T T T i oo {0;; ________ |

program loop ! . 1 program H
| do 10 n=2,10,1 ' » Basic non-blocked do-loop——— -2 10,1
: print %, 'n="', n : : endp;;ﬂ ' = :
L2 ONUINe oo \ pulububutebutububebebubbebebebebbubete
T eto 20 i H oto 20 :

goto 20 ! ~ 1 goto
i 20 continue h » gOtO preserved V:ZD continue i
———————————————————— ! Essss=s==ss=sz==s======|
'"774d6 30 n=2,10,1 """~~~ ! 1 don=2,10, 1 H
H 6T, ! ! if (n > 5) cycle |

f (n .GT. 5) goto 30, o
| 30 contine oot 2 » goto acts as cycle A :
----------------------------------------- R e ek ek
i do 40 n=2,10,1 i . } don (i' .123 1 :
a0 continue ) 20 %) » goto acts as exit > oo |
:_50 continue Jl ;:::d:(,:;:,:;:;@::; ______ :
- Z-ZZZ-ZZ-ZZZZ:Z h = R ,
rTT = ] 1 if (n > 5) goto 70 1
| do 60 n=2,10,1 : ! s '
: 60 coni‘j_mgg S gote 70'— dO-IOOp tranSformed' —ﬂl p‘rmr #, 'n=",n i
T R B goto preserved L T
bozozzozzozzozzzoooooo? i don =2, 10, 1 !
"m0 80 n=2,10,1 ' ! do k =2, 10, 1 '
| do 90 k=2,10,1 i : Endléo(k .eq. 5) goto 100 I
! if (k .eq. 5) goto 100 . |
| 90 continue i nested loop, goto is preserved —— e o :
;80 continue | e
L100 continve ... . TN e !
__________________________ .
! do 110 n=2,10,1 | . ! dok=2,10,1 !
: do 120 k=2,10,1 ——— nested loop, goto acts as exit j—p if (k .eq. 5) exit :
! 1 end do
, if (k .eq. 5) goto 110 ! e '
L11g continue | boooI:o -zzzzzzzzzzzzzozzozo
L0 continue . | IR i !
"""""""""""""" o k =2, 10, 1 i
: “ égolzzzlﬁg'ia 1 i i - if (k .eqg. 5) cycle :
1 —<y ’
| 1 (k .eq.5) goto 140 —eep nested loop, goto acts as cycle ——p 000 !
140 continue | H
i_130 continue 1 dO n = 2 10 1 ;
4o 150 n=2,10,| do 150 n=2,10,1 do k = 2. 10. 1 .w'-nl n |
i do 150 k=2, 10.1 = 2, , . , .
: print *, dO 150 k:2, y 1nt ) |n_ ] n |
1150 continue . o Va1 pr ’ - ’ Loop |
! end program 19 pri nt ’ n= end do = P !
—~ 150 continue
end do




Nonblocked Do-Loop Translator

Un-translated Translated
| program loop ! . | program loop i
S Nk A > Basic non-blocked do-loop=———> don 2 10,1

10 continue

| ! end_do

goto 20 !

| 20 continue ; » goto preserved

177 7do 30 n=2,10,1 """~ !

| 30 ot O+ 3 goto 30, goto acts as cycle

v

: do 40 n=2,10,1 1
| if (n .GT. 5) goto 50!
1
1

v

continue , goto acts as exit

continue !

i
1

do 60 n=2,10,1 ! 1 if (n > 5) goto 70
1
|

if (n .GT. 5) goto 70! do-loop transformed, end do

!

1

1

: 60 continue —————— —— print %, 'n= ',n
1

1

L

print %, 'n= ', n i goto preserved Lo enTe

70 continue
"7 do8e n=2,10,1 !
1 do 90 k=2,10,1 1
! if (k .eq. 5) goto 100 ! . ! end do
| 90 continue — Nested loop, goto is preserved mpm——p! o
I 80 continue 1100 continue
1100 continue L || ZZoTTTTTTTOTTOTTTTTLTITLIL-
"""""""""""""" don=2,10, 1

do k =2, 10, 1

do 110 n=2,10,1

i
i .

1 do 120 k=2,10,1 — ) I if (k .eq. 5) exit

: if (k .eq. 5) goto 110 neSted Ioop' gOtO aCtS as eXIt 1 end do

1120 continue L __end do

1110 continue I TTIZIZIZZZZZZZZZZZZt

' don=2, 10, 1
1 do k =2, 10, 1
: if (k .eq. 5) cycle

do 130 n=2,10,1
do 140 k=2,10,1

1 end do

140 continue
130 continue

| i keas) aoto 10 ———p nested loop, goto acts as cycle — end do

' do 150 n=2,10,1 ! i
! do 150 k=2,10,1 1 1
: ot o bt 0 === nested loop, shared label ———
! : ]

150 continue end do

end program loop




Arithmetic-If Translator

 Translates arithmetic if's to standard if constructs




Arithmetic-If Translator

 Translates arithmetic if's to standard if constructs

program arithmeticif
n =25
if(n) 10,20,30
36 continue ——| Translator |—
30 continue

end program arithmeticif

10
20
30

program arithmeticif
n=>5
if (n > @) then
goto 30
else
if (n < @) then
goto 10
else
goto 20
end 1if
end if
continue
continue
continue
end program arithmetif




Type-star Translator

« Handles "*n" notation in type declarations




Type-star Translator

« Handles "*n" notation in type declarations

program test
realx4 x1
realx8 x2
real*16 x3
complex*8 y2
complex*x16 y3
integerx2 zl
integerx4 z2
integer%8 z3
integerxle z4
characterx2 cl
characterx4 c2
characterx8 c3
characterx16 c4
end program test

NCAR

Translator

program test
real(kind=real32) :: x1
real(kind=real64) :: x2
real(kind=reall128) :: x3
complex(kind=real64) :: y2
complex(kind=reall28) :: y3
integer(kind=int16) :: z1
integer(kind=int32) :: z2
integer(kind=int64) :: z3
integer(kind=int128) :: z4

character(len=2) :: cl
character(len=4) :: c2
character(len=8) :: c3
character(len=16) :: c4

end program test




fst Interface




fst Interface

fduffy@cheyennel:~/fst2018> ./fst —-help

Lg V7 Vg V1a Vig V1a Wig W20 Vig V7 V1o VTa V7 Vg Vg Wig V1a V70 VTa V1o W1g V7 V1o W1g Vig V1a Vg V1o Vg V70 Vg V1o Vig V1 VTa V1g Wig Vig V7 V1g V1g V1 Vg W1 V1g Vig VI V1g V1a V7 Vg VTa V1a V1o V1o V1g V1a V1a Vg WTg V1g V1o Vg VTa W1g Vig Vg V1g V1o V1a VI V3

Fortran Standards Toolkit v1.0

La V2a V1 V70g Vig V2a V1g V7 Vig VTg V1g V10 V1g Vi Vg V1g VTa V1a Vg V10 Vig V2o VT V1g Vig VT V1 V70 Wig Vg Vig V2o V1 V0 V2 Via V1o VIg V1g Vig V1 V20 V2 Vig VTa Vg V20 V1 VT VT Vig V2a V1g V20 V1a Vig VT Vig V1g VDg V1g V7o Vig V1o VTa Vg V1g V1o Vo V1g V2o V3

usage: fst [tool_sequence] [options] [sourcel

[tool_sequence] must be a set of one or more integers delimited
by comma ',' with no spaces

[options] may be any number of options supported by the Rose
compiler and/or FST tools.

[source] may be any source file. The output will be put in the
directory of the source file given as input.

Disregard clobber warning. FST operates on a copy of your input source.

Available tools

1. Arithmetic-if Translator
2. Nonblocked-do Translator
3. Type-star Translator

fduffy@cheyennel:~/fst2018> fst 1,2,3 -v source.f90

NCAR




fst Interface

fduffy@cheyennel:~/fst2018> ./fst —-help

Lg V7 Vg V1a Vig V1a Wig W20 Vig V7 V1o VTa V7 Vg Vg Wig V1a V70 VTa V1o W1g V7 V1o W1g Vig V1a Vg V1o Vg V70 Vg V1o Vig V1 VTa V1g Wig Vig V7 V1g V1g V1 Vg W1 V1g Vig VI V1g V1a V7 Vg VTa V1a V1o V1o V1g V1a V1a Vg WTg V1g V1o Vg VTa W1g Vig Vg V1g V1o V1a VI V3

Fortran Standards Toolkit v1.0

La V2a V1 V70g Vig V2a V1g V7 Vig VTg V1g V10 V1g Vi Vg V1g VTa V1a Vg V10 Vig V2o VT V1g Vig VT V1 V70 Wig Vg Vig V2o V1 V0 V2 Via V1o VIg V1g Vig V1 V20 V2 Vig VTa Vg V20 V1 VT VT Vig V2a V1g V20 V1a Vig VT Vig V1g VDg V1g V7o Vig V1o VTa Vg V1g V1o Vo V1g V2o V3

usage: fst [tool_sequence] [options] [sourcel

[tool_sequence] must be a set of one or more integers delimited
by comma ',' with no spaces

[options] may be any number of options supported by the Rose
compiler and/or FST tools.

[source] may be any source file. The output will be put in the
directory of the source file given as input.

Disregard clobber warning. FST operates on a copy of your input source.

Available tools

1. Arithmetic-if Translator
2. Nonblocked-do Translator
3. Type-star Translator

fduffy@cheyennel:~/fst2018>| fst 1,2,3 -v source.f90

NCAR




Current Status

« Works well on free form Fortran

« Often encounters problems with fixed form and older

— Other archaic constructs not handled by the kit keep
compilation from succeeding.




Future Work

« Handle more constructs
— F77 style comments
— Common blocks to modules

- F77 -> f90
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