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A Study on Code Level Debugging Environment for Functional Languages

Kazuki ONO
Supervisor: Atsushi OHORI, Research Advisor: Katsuhiro UENO

SML# is a functional programming language that enables the programmer to exploit the operating system
features such as multithreads as well as functional language features such as first class functions. To debug
an SML# program using all of such features, it is helpful not only to trace source level control flow but also
to check how its machine code runs on a CPU with using low-level memory and registers. Toward realizing
a software development environment that assists such the machine code level debugging for functional
languages, we extend the SML# compiler with a debug information generation and make GDB (the GNU
Project Debbuger) available for SML# programs. This thesis reports the details of the development.
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1: fun sumlist x =

2: case x of

3: nil => 0

4: | a::t =>

5: a + sumlist t

6: fun makelist x =

7: case x of

8: 0=>1]

9: | n=>n :: makelist (n - 1)
10: fun main () =

11: let

12: val x = makelist 2
13: val y = sumlist x
17: end

18:val _ = main ()
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(gdb) break list.sml:5
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Breakpoint 1 at 0x4032df:
file list.sml, line 5.
(gdb) run

Breakpoint 1, _SMLF7sumlist_27 ()
at list.sml:5

5 a + sumlist t

(gdb) step

_SMLF7sumlist_27 () at list.sml:1
1 fun sumlist x =
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(gdb) info local

X1253 = 0x6d6650 <_SMLZN23SMLSharp
__SMLNJ__POSIX__IO5openfE>

X1254 = 0x412f47 <_SML_top+2231>
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1) GDB: The GNU Project Debugger
http://www.gnu.org/software/gdb/
2) SML# Compiler
http://www.pllab.riec.tohoku.ac.jp/smlsharp/
3) DWARF3.0 K32 4> h
http://www.dwarfstd.org/doc/Dwarf3.pdf

4) LLVM K¥aA > b
http://releases.llvin.org/3.7.0/docs/
SourceLevelDebugging.html





