
CPU_R4300

TheCPU_R4300 modulecontains themachine-dependentplug-in for theMIPSR4300family of processors. In ad-
ditionto thestandardcorefunctions,themodulealsoprovidemachine-dependentroutinesandsupport for machine-
specific operationssuch asreading thefloating point registers.

Module Options

CPU_KPRINTF_TRACES Causesall trace-tableentriesgeneratedby callsto therome_add_trace
routineto bedisplayedatthetimethey areenteredinto thetable. This
option is only useful for debugging problemsduring systeminitiali-
sation asit otherwise generatesa large volumeof interrupt-disabled
output.

CPU_ENABLE_DEBUG_CODE Enables the codefor the debugger andthe disassembler. Activating
this option is useful during development. Disabling this option can
significantly reducecodesize.

CPU_PW_DEBUG If this symbol is defined,useof thesystem debugger is only possible
by entering a ‘password’ at theprompt.Thepassword is compiled in
to thedebuggersource,sothis is not muchof asecurity measure, but
it doesoffer someprotection in thesystem.

TargetFile Definitions

Thevaluesrequired in thetarget file depend on themodelof CPUon theboard.

CPU_CACHED_PTR A macrowhich convertsa cachedaddressinto an uncachedaddress
referencing thesamedataarea.

CPU_UNCACHED_PTR A macrowhich convertsanuncachedaddressinto a cached address
referencing thesamedataarea, or theidentity mapping if this feature
is not present on themachine (identity mappingon I960 machines).

CPU_PRIV_RAM_BASE Thebase addressof theprivate (main)RAM in thesystem.

CPU_RAMSIZE Thesizeof theavailable memory(in bytes) for theROME system.
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Data Definitions

cpu_plugin.h containsthefollowing typedefinitions:

cpu_dep_mips_t Thedatastructurerepresenting themachine-specific registeraccesses.
It contains the32 generalpurposeregisters aswell asthehi, lo, imsk
andtheepcregister.

jmp_buf Thedatastructureusedto holdan‘environment’ for setjmpandlongjmp.
Thepfpvaluecontainstheold stackpointerandtherip valuecontains
thereturn address.

stdtypes.hcontainsdefinitionsfor theC standard div_t andldiv_t types.

Module Operation

The CPU_R4300modulecontainsthe initi al entry of the ROME system at the headof the link_first.sassembler
file. Theroutine clears bssstorage, initializes the low-level interrupt handlers andcalls the machine-independent
rome_start routine.

The modulealsohandlesthe first-level interrupt scheduling, dispatching interruptsto the handlersregistered
throughtherome_exception_handlers array.

Shared Library Macrosand Routines

Variable Ar gumentsto routines

Thestdarg.hfile, whichis copiedfrom thegccdistribution,containsthemacrosfor processingvariable
numbers of routine arguments: va_alist, va_arg, va_dcl, va_end.

I/O Accesses

Thefollowingmacrosprovidecpu-dependentaccessto I/O spacelocations. Thesemacrosareprovided
for ’portable’ driversto make architecture-dependent accessto locations wheredevice registersmay
beplaced.OntheI386machines,asthereis aspecial I/O space,thesemacrosgeneratecallsto routines
within theCPUmodule:

CPU_IOCLEARn(_a, _v) ���������	��
 clearsthe bits specified by _v in the n-byte wide
IOSpaceaddress_a.

CPU_IORDn(_a) ���
�����	��
 returnsthevalueof then-bytewidelocationatIOSpace
address_a.

CPU_IOSETn(_a, _v) ���
�����	��
 setsthebitsspecified by _v in then-bytewideIOSpace
address_a.

CPU_IOWRn(_a, _v) ���������	��
 setsthe n-byte wide location at IOSpaceaddress_a
to thevalue_v.
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Endianness

Thefollowing four macrosaredefinedthrough theTargetfile to convert between network-endian and
CPU-endianbyteorderings.

uint htonl(
uint _dword)

ushort htons(
ushort _word)

uint ntohl(
uint _dword)

ushort ntohs(
ushort _word)

As thesemacrosmay evaluate their argumentsmorethanonce, they should not be used with auto-
incrementingarguments.

cpu_epilogue

void cpu_epilogue(void)

Thecpu_epilogueperformsany final initialisation of theprocessorenvironment before thescheduler
is called. In this case,it does nothing except ensure that the rome_this_ptr variable contains a valid
machine address.

cpu_longjump

void cpu_longjump(
jmp_buf env,
int val)

Thecpu_longjumproutine implements thestandardlongjump function,by causingaprocedure return
to thecodelocation savedin theenv buffer, with return code val.

cpu_prologue

void cpu_prologue(void)

Thecpu_prologueroutine performsC-level initialisation of theprocessorenvironment, by calling the
icu_setup_default_handlers routine andsetting the cpu_freememvariable to point to the endof the
currently-usedmemory. It also turns off A20 emulation to prevent addresswraparoundat 1M, and
turnsoff thefloppy-drive motorwhich wasleft on afterthebootcompleted.

cpu_scheduler

void cpu_scheduler(void)

Thecpu_scheduler routine transfers control to thefirst process on the run queue. This routine is the
exit point of thesysteminitialisation procedurefrom which thereis no return.
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cpu_setjmp

int cpu_setjmp(
jmp_buf env)

The cpu_setjmproutine implement the C standard setjmp function, creating a context in env for a
subsequent call to longjump. Theroutinealways returns0. Theenv parameter is a pointer to a struct
_jmp_buf datastructure,which mustremainin scopefor theduration of thecontext.

cpu_setup_process

void cpu_setup_process(
ROME_PROCESS*here,
ROME_INIT_PR OC *proc)

Thecpu_setup_processroutine initi alisesthemachine-dependent informationin theprocessstructure
here using the information supplied through the init moduleproc entry. This routine allocates the
stackfor theprocessandallocatesmemoryfor thecpu_depfield of theprocesscontrol block. It then
initializesa suitablesetof values in thatstructurefor a initial eret to entertheprocess.

cpu_suspend

void cpu_suspend(void)

The cpu_suspend routine saves the stateof the currently-executing process and executes a context
switch to the processat the headof the run queue. This routine is calledexplicitly during message
processingby themachine-independentROME code,andby themachine-dependent interrupthandler
whenaninterrupt makesa higher-priority processrunnable.

rome_add_trace

void rome_add_trace(
ptr a0,
int type,
ptr a2)

Therome_add_traceroutine addsa tracerecord to thecircular tracebuffer. The typeparameteriden-
tifies thetypeof the trace record which determineshow the two opaqueparameters, a0 anda2 areto
beinterpreted.

rome_debug

void rome_debug(void)

Therome_debug routineenters thesystem-widedebugger. Thefollowing commandsaresupportedin
theI386 version of thedebugger:

addresssymbol print addressof symbol

backtrace traceprocess call stack

call name call user-providedroutine

continue resumeexecution

cp name changecurrentprocess to name
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di addr len disassembleinstructions

dm.[w|s|b]addr len display memory[word,shortor byte]

help print this text

lp list all processes

mem memory-managertrace

message addr formatmemoryasa ROME message

pinfo display info for currentprocess

symboladdr print symbolat address

symbols print global symboltable

trace display process tracelog

wm.[w|s|b]addr val write memory[word, short or byte]

[escape] repeat lastcommand

Thecall andsymbolcommandsonly work whena symboltable is presentin thesystem.
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