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Display Lights: These are ten sets of seven lights and cne set of twe lights located
across the upper portion of the conirol censole. Each set of seven Lights has two
binary lights arranged horizontally and five quipary lights arranged vertically.
The digit values 0, 5 are associated with their corresponding quinary light; digit
values 1, 6 are associated with their corresponding quinary lights, and similarly
for 2; 7; 3, & and 4, 9. The binary light indicates which of the fwo values in-
dicated by the guinary light is represented, This arrangement makes it very

easy to tell at a glance what number is represented,

The sign lights indicate the sign of the number represented by the Display
lights., The following example illustrates this method of indication:
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THE NUMBER REPRESENTED IS +375
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Chalmers University of Tachnology

Programspraket 'C’

"The philosophy of BCPL is not one of the
tyrant who thinks he knows best and lays
down the law on what is and what is not
allowed; rather, BCPL acts more as a servant
offering his services to the best of his ability
without complaint, even when confronted
with apparent nonsense. The programmer )
is always assumed to know what he is Martin

?g;:]r?czrgisiinot hemmed in by petty Richards
' BCPL Basic Combined Programming Language — | Dennis
(Martin Richards) 1966 Ritchie

'B’ - (Johnson/Kernighan) 1973

'C’ — (Kernighan/Ritchie) 1978

'ANSI C’ — 1983, forsta standardisering
'C++' — (Stroustrup) 1986

'1SO’ — 1995, 1999, ..., 2011

Brian
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RJ, Lea
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Korsutveckling

= Utveckling for en typ av maskin
(maldator) med hjalp av en annan typ
av maskin (varddator)

= Korsutvecklingsverktyg:
— Korsassemblator
— Korskompilator
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Valet av utvecklingsmiljo

MAL-
DATOR

Kors- monitor/

utvecklings- debugger

miljo
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Chalmers U

Korsutvecklingsmiljons komponenter

Vardsystemet
eKompilatorer (C/C++/Java/Ada/Fortran...)
eAssemblatorer
el ankare
e Terminalemulator
eSimulatorer

Malsystemet
eProcessorfamilj
e|O-enheter
eMonitor/debugger
erealtidskarnor
eprogrambibliotek

2013-02-08
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Kompilatorns arbetssatt

Assemblerkalltexter

C I mc68000 I
mc68020 I
C++ :
Ada ASL mc68hcll

(Abstract
syntax
language)

mc68hcl?2

\\//
TN
il

I_I_

ava 180386

E

Kalltexter Pentium I
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Chalmers University of Tachnology

Assemblatorns arbetssatt

/ elf
(Executable and
linkable format)
mc68hcl2 |—> Assembler I\ elf32 I

Assemblerkalltext

COﬁ: (Common object
file format)

Objektkod med symbolisk
information for debugging

2013-02-08 7



CHALMERS RJ, Lea

Motorola S-
format
Intel Hex-
format

Maskinkod, vanligtvis utan
information for debugging
Kan ofta laddas direkt till
malsystem

Lankning

elf

elf32 \
T Lankare I

coff "script-fil” elf I

absolutadresser

mm

(Minneskarta mm) coff

2013-02-08 8
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Kalltextdebugger

elf

68hcsl12
elf32 \ /’ simulator
T Debugger I

RS232--------------- |

Finns for en \ ' 68hcs12 shc !

lang rad | |

processorer, l |

coff vi anvander ! 68hcsl12 :
MC68HCS12 : target :

Maskinkod, kompletterad med | debugger |
| |

| |

symbolisk information for
debugger.
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Programutveckling med XCC12

B - GMV XCC12 - for MCEBHCS12 [MC12] - [shell.c] - O] x|
File Edit Project Build Debug ‘Windows Help

=101 x]

=il
Work space 'tutorials 5 project(s)
E-{E shell

=[] Source Files [asm) ;ZDDD

e[ _statupsl2 Gr10 main( wvoid )

is_dbglz

1 _startup.s12

: {11 Source Files [C)
o[ shello

char Tops

; [Z1) Header Files while( 1 )
=1-Z7] Others
default |z

lds HTOZ

i
jsr _ dewvinit

putline (" \nshell: ™);

we[E] shell.readme etline buffer, SZOF BUF | :
. H next label is provided sSo that d _ { ! - !
arith | op = buffer:

st can reenter main... if({ op == NULL |
!:q define Wwarm restart
irgdema — — return;

trig _warm_reizart: #TOS ifi ! strempi "dic™, cp 1o
= putline ("\nThe Dir conms:

- - -
o @ @

_ ) else!
jsr _main putchai'in');

utline (o H
ENtry exitlahel P (=)

exitlakbel:
hra exitlabel

exit startuplakbel
exitc exitlabel

:1?1?1?ﬂ‘1?ﬂ‘1?ﬂ‘1?ﬂ‘1?1?1?1?ﬁﬁﬁ?ﬁ?ﬁ?#?ﬁﬁﬁﬁﬁﬁ?ﬁ?#?ﬁ:‘ill
M

Ready Lrn1 Cal1 i
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CHALMERS RJ, Lea

Chalmers University of Tachnology

XCC12 'Project Manager’

o |

Warkspace 'tukorials's S projeck(s)

2@ shell ) , .,
E||:| Source Files (asmm) P rOJeCt

- [ _startup.si2

B2 Source Files (C) X 2 ; il A i

"B s > Alla kalltexter som berdr en enskild tillampning.

i[Z7] Header Files

| Resulterar i ett exekverbart program
B2 Cthers

[ default.lsc
[ shell.readme ~
i-[F] arith
f-[F] psart

H-[g] irqdema ’Workspace’
f-[F] trig

Ett praktiskt satt att organisera flera
relaterade tillampningar

2013-02-08 11
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Chalmers University of Tachnology

XCC12 'Applikation’

o |
Warkspace 'tukorials's S projeck(s)
=3 shell

E=1-{2 Source Files {asm)
[ _startup.siz

3.3 Source Fles (©) Applikationen, dvs det speciella programmet kraver
s sallan speciell 'startup’- procedur. Darfor finns en
53 Others "standard” startup...

[ default.lsc

“of shell readme
i-[@] arith

f-[F] psart

f-[F] irgdema

E|'" krig

"startup” procedur behandlas i ARB1, sid 72-73.

2013-02-08 12
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Chalmers University of Tachnology

XCC12 'Kompilatorbibliotek’

Programbibliotek for att utféra standardoperationer som inte enkelt kan
utféras av hardvaran (CPU12). Exempelvis addition av 32-bitars tal...

* long 1int la,lb,lc;
* Ic = 1a + 1Db;
Idd 2+ 1Ib
Idx _1b
pshd
pshx
Idd 2+ la
Idx la
pshd
shx . T
Esr add32 - '‘add32’ ar en fardig
leas 8,sp funktion som ingar i
std 2+_lc kompilatorbiblioteket
stx _Ic

2013-02-08 13
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XCC12 'Standardbibliotek’

Settings for project "shell’ (Executable)

— Project Configuration T arget
W Baze Mame IShE"—DEhuEI Target directany I-:Iel:-ug
¥ Use standard startup Intermediate files directany I':IEI:"-‘EI
—Azzembler — Linker
I'EI = Options Drefault | Default |
Optians .
|_DEBUG DEFINES 5 - defadltlon - Olika
— C Compiler _I progl’amblb“Otek
Default | hd H 2 = :
I Y Library zearch paths v Use default libraries In nehal Ier fard Iga
s = program for
|_DEBUG DEFIMES =l )
| UNDEFINES | Chraries 5
< "libod.e12", ibed 12", "librtkd 212" ;I anvands Ofta .
Include Paths ¥ Use standard include path \ _I
- N o
AN
~_
;I Cancel | | ] 4 I

2013-02-08 14



CHALMERS RJ, Lea

Chalmers University of Tachnology

CC12 'segment’

Beroende pa kalltext placeras assemblerkoden i olika segment. CC12 anvander
fem olika segment:

INit - har placeras startsegmentet (prefix) (programkod).
text - harreserveras plats for maskininstruktioner (programkod).

rodata — har reserveras plats for data som fran borjan har definierade varden
(initierade variabler) men som inte kan komma att andras under
programexekvering.

data - harreserveras plats for data som fran borjan har definierade varden
(initierade variabler) men som kan komma att &ndras under
programexekvering.

bss — har reserveras plats for data som fran borjan har odefinierade varden

2013-02-08 15
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CC12 'segment’
- Exempel

int var;

const Int novar = 1

S
-+
Sl
-
<
Q
q
I
N

2013-02-08

segment bss
export _var
_var: rmb 2
- segment rodata
—~ | export _novar
_novar: fdb $1
segment data
export _Init_var
_init_ var: fdb $2
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CHALMERS

XCC12 instruktioner for lankaren

Settings for project "shell’ (Executable)

— Project Configuration

| Final

T arget

B ase Mame IsheII_D ebug
¥ Usze standard startup

Target directany I-:Iel:-ug

Intermediate files directorny I':IEI:""EI

RJ, Lea

Include Paths

—Aszembler
I'EI = Options Drefault |
|_DEBUG DEFIMES

— C Compiler

Crefailt |

I-g Wl Options
|_DEBUG DEFIMES
| UMDEFINES

¥ Use standard include path

=
[-

— Linker

e\

-7 - default lzo
(

Library zearch paths

Drefault

=

v Use default libraries

Librarnes

KO

//
//
//
//

default.lsc
script for QLD
for XCC12 applications in RWM

"ibcd.e12", Mlibed. e12" |, librtkd.e12"

N O

Cancel |

o]
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CHALMERS RJ, Lea
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XCC12 'default.lsc’

OPTIONS SECTION
-M // generate listfile <basename>._map
// define program entry for debugger
entry( __start )
group ( ¢ , const_group )
{
abs
by
group( r , test _group)
{
init,
text,
cdata,
data,
bss
by
group( r, interrupt_vectors )
{
vectors
+
layout
{
0x1000,0x3C80 <= test_group,
0Ox3F80,0x3FFF <= interrupt_vectors
by

2013-02-08 18
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XCC12 Inbaddad assemblerkod

FOr operationer som inte kan utforas i 'C’ kan man anvanda "inbaddad
assemblerkod.

/* EXEMPEL */
void main( void )

{
}

~_asm( " andcc #$F0"); /* nollstall flaggor 1 CC */

OBSERVERA: Detta &r INTE en del av 'C’ och anvandningen &r alltsa
kompilatorberoende...

2013-02-08 19
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XCC12 Inbaddad assemblerkod

CC12 tillater ocksa att variabler och parametrar refereras pa ett enkelt sétt...

void callfunc( int aa , int ab ) void callfunc( int aa , int ab )
{ {
aa = 1; __asm(" movw #1,%a', aa);
ab = 2; __asm(" movw #2,%a', ab);
+ }

2013-02-08 20



M ERS RJ, Lea
Adress (hex) | Funktion
D B G 1 2 0oC h avb rott ROM FFFE RESET, Startvektor
FFFC Clock Monitor Fail, JMP [3FFC]
FFFA COP Watchdog Timeout, JMP [3FFA]
FFF8 Il1legal Op Code, JMP [3FF8]
HUVUdprogram FFF6 swi, JMP [3FF6]
FFF4 XIRQ, JMP [3FF4]
I RQHand ler FFF2 IRQ, JMP [3FF2]
FFFO Enhetsspecifika JMP [3Fxx]
FF8C vektorer
IRQ =
wwﬂﬂ E363tjéirléi ~— —
V avbrottet Adress (hex) | Funktion
\\\\\ FQ\A/“A 3FFE Anvands ej
3FFC ClockFailHandler
3FFA COPFailHandler
\\\ 3FF8 I1110pHandler
C RTI 3FF6 SWiHandler
3FF4 XIRQHandler
3FF2 IRQHandler
3FFO Enhetsspecifika vektorer
3F8C

2013-02-08
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CHALMERS

Specifikation av avbrottsrutin

2013-02-08

__interrupt void rutinens_namn( void );

Keyword ”__interrupt” maste inleda specifikationen

Inga returvarden eller parametrar ar tillatna, ange
void for dessa.

RJ, Lea

22
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Avbrottsvektor med XCC12

___interrupt void IRQHandler( void )
{

}

void main(void)

{

/* avbrottsrutin */

*(unsigned short *) Ox3FF2 = (unsigned short) IRQHandler;

alternativt...

#define SET_IRQ_VECTOR(X,Y) *(unsigned short *) y = (unsigned short) x

void main(void)

{
SET_IRQ_VECTOR( IRQHandler , Ox3FF2 ) ;

2013-02-08 23
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