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Evolving machines, programming languages, and systems
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Evolving machines, programming languages, and systems

Faster and smaller machines used widely
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Multilingual programs
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Multilingual programs
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Active research groups in multilingual programming
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Multilingual program
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public class Main {
= public static void main(final String[] args) throws Exception {

0 CmdOptions.processOptions(args);

- String[] rawArgs = CmdOptions.getArgs();

& if (rawArgs.length <= 0) {

9 (ndoptions.usage("Please, specify a Marco program.”);
o }

~.-'0

L]

String mprog = rawArgs[8];
try {
Programist p = compile(mprog);
if (Cmdoptions.[7o—=
return;

} .
, Parse a source program, generate an abstract tree, and perform type checking.
McList margs = program. § P P g

fl:lr (1nt ]. = ].: paramﬁﬁrs:
}margs.add(nj sourceFile The input source file name
r

Returns:
new Runner (). The abstract syntax tree of the input source file

} catch (ParsingFthrows:

System.exit(1); Exception
} catch (MarcoExc g

StrongAst a = e B

<y

&' ProgramAst marco.Main.compile(String sourceFile) throws Exception [
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Crossing language boundaries
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public class Main {
public static void main(final String[] args) throws Exception {
CmdOptions.processOptions(args);
String[] rawArgs = CmdOptions.getArgs();
if (rawArgs.length <= 0) {
(ndoptions.usage("Please, specify a Marco program.”);

}

String mprog = rawArgs[8];
try {
Programist p = compile(mprog);
if (Cmdoptions.f7=—:
return;

} .
, Parse a source program, generate an abstract tree, and perform type checking.
McList margs = program. § P P g

fl:lr [int ]. = 1; paramﬁrg
margs.add(n sourceFile The input source file name
} Returns:
r

& ProgramAst marco.Main.compile(String sourceFile) throws Exception |

new Runner{! : The abstract syntax tree of the input source file
} catch (ParsingF Throws:

system.exit(1); Exception
} catch (MarcoExc 8

StrongAst a = €] )|
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Crossing language boundaries

class Eclipse { :
native void show(String page);

}

void Java_Eclipse _show(JNIEnv* e,
jobject jpage) {
char *cpage =
Mozilla o (*e)->GetStringUTFChars(e, jpage);

application Mozilla::show(cpage);
framework - )

Eclipse

void Mozilla::show(string cpage) {
sqglite3_run(
“select title from bookmark”
+ “where” + predicate(cpage)




Programming pitfalls

class Eclipse { :
native void show(String page);

}

. Isit OK to call 3 INI void Java_Eclipse _show(JNIEnv* e,
function here? jobject jpage) {

« Does “jpage” point to char *cpage =
a Java string? (*e)->GetStringUTFChars(e, jpage);

* Is"cpage” going to Mozilla::show(cpage);
be released eventually?

}

Synthesmng dynamic
FFI bug checker
~ [PLDI'10]
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Programming pitfalls

nd syntactically cor
rect?

m Is the SQL comma
,;L'{/

void Mozilla::show(string cpage) {
sqglite3_run(

Marco: safe, expressi

ve macros for any

language [ECOOP'12] “select title from I?ookmark”
+ “where” + predicate(cpage)




Programming pitfalls

class Eclipse { ,,
native void show(String page);

Debugging }
with GDB:

Loume Lowd
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How to debug
| this program across
Java and C/C++7?

void Java_Eclipse _show(JNIEnv* e,
jobject jpage) {
char *cpage =
(*e)->GetStringUTFChars(e, jpage);
Mozilla::show(cpage);

e

}
Portable void Mozilla::show(string cpage) {
mixed-environment FESG][RE R 70| |
debuggers “select title from bookmark”

[PLDI'10] + “where” + predicate(cpage)




PhD Dissertation [Lee 2011]
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PhD Dissertation [Lee 2011]

Language interfaces Single-language tools

Classification and composition

Improve safety

Multilingual tools Multilingual programs




Future work

» Correctness
= Program analysis for resource management
= Empirical studies on real-world bugs
= Automatically explaining and fixing bugs
« Performance
» Optimizing away cross-boundary overhead

= Cooperative memory management for
multiple runtime systems

= Mapping multilingual program fragments to
heterogeneous multi-core processors
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