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Proposal to Integrate Host and Target Program
for Cross-Development Environments
and Applying it to Debugging Environments

TAKAYUKI WAKABAYASHIT and HIROAKI TAKADAt

Most of embedded systems are developped with two separated environment, Development
Environment (Host) and Execution Environment (Target). In such a case, there is a possi-
bility that a debug program runs under a host computer in spite of handling data which a
target computer contains. Knowledge of the debugger is necessary for developers to develop
such a debug program because developers have to write a debug program with debugger’s
instructions due to handling data which a target computer contains. But, these tasks are
inessential and enlarging a load of developers. To solve this problem, we propose describing
host and target programs together regardless of difference of environment. The trait of this
proposal is that a form of the host program described together is similar to a form of a target
program. By using of our proposal, description of such a debugger program get easier and
smaller. In this paper, we describe details of our proposal and the result of applying it to a
debug process.
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01 ITRON-DBIFOOOODOODOODOOOO
Fig.1 Overview of the debugging environment which complied with ITRON-DBIF.
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if(value == 1) { ... }

gooormMOOODOOO - (B)
tif_get_sym(&address, "value");
tif_get_mem(&value_on_host, address,

sizeof (type_of_value));
change_endian(&value_on_host):
if (value_on_host == 1) { ... }

02 D0O0O0D0ODOOOOOOOO
Fig.2 Difference in description which comes from a
difference of developers’ point of view.
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Fig.3 Flow of code generation.
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/* [host] */

void puts

(/*[target,in,string]*/ const char * msg)

{
while (xmsg != ’\x0’)

putc (*x(msg++)) ;

putc(’\n’);

}

void main(void)

{
const char * letter;
puts("Hello, the world!!");
letter = "Hello, the world!!";
puts(letter);

}

04 putsO0O0ODO00O
Fig.4 Description of ’puts’.

oooooooUopooOoodoooooooooog
ooooo

3.4 O O

0o0o0ooooooooUooooUoooooooo
0000o0oo000o0oDOOo0o0oo0ooooUooooo
Remote Procedure CalDl OO ORPCOOOOODOO
00000 00O00OoDooODOOo0O0oOoOoOgoOoRPC
ooooooooo

e J0IO0DDODDOOUOOOOOO

OO0 RPCOODOOOOOOOOOOOOOOOODO
oo0ooooooooOooooooooooogog
gdodoodooooooooooooogooooo
oooUoOoUoo/oobUo0oUoooOoooooo
J0d0o0ooooooOooOooooooooooo
oooooono
00000 ooDoo0ooooooooooooon
00000000000 0ooogoooooooo
000000000000 4000000000 pute
0000o0o00o00oo0oooooooogoooog
O0oooooooooooooo

e 0IDDOO/ODLODDOODOD
RPCOCOOOOOOOOODOOOOOOOOOODO
00ooopooUooUoooooooooooooog
oooooooooOoooOUooooooooooog
00o000o000000000oOoooooooog
oooooooooooo
000000000000 0O0000ooooooooon
000000000000 oooooooooooo



1754 goooooooo

gboooooooooooobooooooooo
gobooooooooooboooooooboooooo
gboooobooooooooooooooooooo
gooobooooocooboooooobooobooo
gooooooooooboooooooooooooo
goboooooboooboooboooooboboooDn
goooooobooobooooobooo
0O0O0ooo ITRONOOO0OOO0OO0O000O0
goooobooooooooooooooooon
goooboooooooooboooooooooaod
gobooooooooobooobbooooooo

4. J00ooooooobooobooon

gobooboobooooooooooooooboon
gboooobooooobooboboooooobooon
gbooooooooo0ooooooboboooooon

gooooooooobobooooboooooooDooon

0000000000000 putsd00000000
0000000000000 40000
0000000 puts000000 3000000
ooooo
(1) 0000D000O0D0O0000000000
0000000000000 00000000000
000000000000000000000000
0000000000000000000 OputsO0
0 LEDOOO0DO0O0DDO000000000000
00000000000000000000000
(2) 0DOODOO
000000000000 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 0puwsO000000000
000000000000000000000000
000000000000000000000000

gooooooooooboobooooooboooboooooo

(3) DOoOOoOooDOoOoOoDOUOOOOOOOOOnDO

June 2002

oooooooood
O0000000o0o0ooooooooooooo
00o00ooO0oo0ooo00ooooooooooo
O0oooooooooOoooOoooooooooo
ooo0ooOoooooOoooOoOoooooOoooOoon
oooooooooooo
4.1 0 O0O0OO
o0ooO0ooO0o0oO00o0oooooooooog
SolutionEngine MS7709ASE010 SH7709A0 00O
00000000 133MHz200 00000000000
00000000000 GNU C CompilerD OO0
gecOODOODOO-0200000000000000O
OO0 ITRONOOODODOOOOOODOOOOODOO
00 GNU Debuggerd 00 OgdbO00 00000020
Ooo0oooooooooooooo
e 0ODOOO vevlexpO
egdb0000000O0O0OODOOOOOUOOO
oo0oooooooo
oOoooO0oo0D gdbO0O0ODDOOOODOODOO
000”00000000000000000000
0000000 o0oooooooooooooooo
O0ooooooooooooooooOoooooo
O00000gdbOODOOODOOOOOOOOOOOO
O000O0O0o0o00oooo 115.2kbps000O0OOO
4.2 0O O
040000 puts0 00000 OO0OOOOOOO
0o0o0oooooooUooooOoooooo
(1) DOOOOO0OputsOODOOO
00000000 000000 putsODOOODOOO
O00o0oo0oooooooooooooooooo
00000000000 puts00O0O0O0OO0OOOO
O00000000ooooo0Ood gecOOOOooO
000ooOoooOoooOooooooooooooo
ooooOoooOo0ooOoooUOoooooooooo
000o0o0o0ooooooooOoooooboUOoo
O0oooooooooo
(2) DOOO0OpwsOOOOOOOOO

goobooboooooboboobooboooooon
godooooooooooobooooooooooao
gobooboooooooooooooooooooboa
gbobo0oodooooooboooboooobobooo

000 puts 000000 target DO OO OOOOO
goboboooboobooobodoboboo0ododddoputs
obooodooooooobocoooobooobooooo
gbooooboooooboocboboooobobobooooo

gooboboobooOputsOOoOOCOOOOOOO
gboooooooooooooooooooboooo
oboooooo1ooooooooooooooboo
ooooobooboooobooooooobooboooooon
goooooooooooooboooooooooo

gbooboodoooooooboooooooobooooa
puts0OO0O0O0O0O0O0O0O0O0O0O0OO0O0O0OOO0
gooboooobooo pwtsOOO0OO0OO0OOODOOO
ooooooobooboD 40000000 putsO
00 00000”Hello the world”’O0000000OO



Vol. 43 No. 6

000000000 putsOOO0ODOODO Oletter O
gbobobooooooooobooobooboooooooo
oboobOooooooooooboobooooobooo
gooooooooooooobooooooooon
gooooboooooobooboooboooooooo
000 R4000OO0O0OR40 SHOODOODODO geeO
gl1g0o0o0oooooooboooon

b0 putsOO000000O0O0OOOOOOOOO
oooooooooooboobooooooobooon Rro
0000000O000OROO SHOOOOOO gecO
gboooooooooocoooao

(3) DDOOOODOOUOOO putsOOO
obooobOoooooooooo putsOOO0O0O
gooboobooooooooooooooooooo
obooboooooooo

oo0o000000 putsOO0O0O0O0O0O0OOOOODOO
gooooooooboobooooooooboon
obboo0 puwtsd0OO00O0O0O0O0O0O0OO0OO0OO0
ooboooooooooooobooobooboooooad
gobooooooooobooooboboooooodao
gooooooooooooooooooooooo
gboboboooboooboobooooooooooooo
gbobobooooooooboooooooooooon
goboooboooooboooooooo
oooooooooboboooodputsdoon
O000Oputs000 target 00 O0O0OOO0DOO0OMM
gooobooobooobooooDo
gboobooboooooooooboooboobogoboo
oooboobooobooooodooooboooo
(1) D0O0O0UDOUOO0OLDO0OOOO putsOOO
gbooobooooooooooogoon

(2) DOOOODOOOUOOUOOOOOOOOOOOO
goooobooooooobooboooooobooo
goboooooooboobooocooboooooo
(3) 0D0O0OO0O0UOO0O0DDOODOOO0OO0OO0OO0 puts
ooo0oo0ooooobOooooooooon puts
oooooooo

(4) DOOOOOOOOODOOOOO
gbooooobooobooboooooobooodan
booooooooboooooooooooooo
ITRONOOOOOOOOOOOOOOooOooooo
ubooooobobooooobocoooboooooOooo
ostdoo40000000000D000000O
goooboooobOoooooobOooo 4000000
puts 0000 host 000 OO0OCOOOOODOODODO
goooooboooooboooobooooboooooon

000/00000000000000000DO0OO0OOooo 1755

inline void puts(const char * msg)

{ __asm(""); 3%

void main(void)

{
const char * letter;

_PUTS_1: /* puts("Hello, the world!!"); */
letter = "Hello, the world!!";

_PUTS_2: /* puts(letter); */

}

05 puts0000O00O0O0DOODOOOOAO
Fig.5 Translation result of puts (target side).

void puts(const char * msg)
{
while (*msg != ’\x0’)
putc (*(msg++)) ;
putc(’\n’);
}
void wrapper_puts(ADDRESS PC)
{
char * msg;
msg = load_string(get_argument (PC,0));
puts (msg) ;
do_cleanup();
}

06 putsUO000OO0O0O0O0OOOO
Fig.6 Translation result of puts (host side).

gooooOOooobooooooOoboooooboOoo
goopoooOooOooOooooDOoDOoboOoboooo
000000000000 inline0D0O0OO0DO0OO0O
goooOobOoOoooboboOobcOooboooboDboo
O0inline0 00000000 OOOOCOOODOO
ocyoooooooooooooooooooo
goooooooo
ded00400000DODOODO0ODODODOO
g0oboO0O00o00oooboobobooDd puts O
goobooobOooooboboooooooobooboo
dboooboobbobOonbdget.argument D 00O O
gooooooboooobooooboooooobooo
O0ooooooopPC=_PUTS.10000O0OO
OO00o0o0oooooo RrROMOOOOOOODOOO
PC=__PUTS200000000000000 letter
goo0oOoO0odOoDOOooUdoOooooobooooo
ogobo0opboOooobopobobboor40DO0CODbOOO
load_string 0 0000000000 D0O0OO00OOOOO



1756 goooooooo

— g —F S—47wba—F

e 1 Ej void foo2()
/% [host] */ &
| void :usts(const char *) :‘ RRHEED [

| [ putsDEs 3/ | |8 ] .’?.UtS( test”);
_________ -

ESSGED)

i/oid foo()

Suts("test"):
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void puts(const char *) -t puts(“test”);

{ /*putsDER */ } }

07 3000 putsOO
Fig.7 Three implementations of puts function.
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Table 3 An amount of communication with 18 words.
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