CPU_R4300

TheCPU_R43® moduke contans themachinedeperdentplug-in for the MIPS R4300family of processos. In ad-
ditionto thestardardcorefunctions,themoduk alsoprovidemachinedepandentroutinesandsupport for machire-
speific operdions sud asreadng thefloating point registers.

Module Options

CPU_KPRINIF_TRACES Causesll trace-tabk entriesgenentedby callsto therome_adl_trace
routineto bedisplayedatthetimethey areenteedinto thetable This
optionis only usdul for debuggim probdemsduring sygeminitiali-
saton asit otherwise geneatesa large volume of interrupt-disabked
output.

CPU_EMBLE_DEBUG_CODE Enables the codefor the debugge andthe disessembler Activating
this option is uselll during development. Disabling this option can
significantly reducecodesize.

CPU_PW_DERG If this symbad is defineduseof the systan debugge is only possilie
by enteing a‘passvord’ atthe prompt. Thepassvordis compiled in
to thedehuggersource, sothisis not muchof aseairity measurebut
it doesoffer someprotedion in the sysem.

TargetFile Definitions
Thevaluesrequred in thetametfile depand onthe modelof CPUon theboad.

CPU_CACHED PTR A macrowhich corvertsa cacted addessinto an uncahedaddress
referencirg the samedataarea

CPU_UNCACHED_PTR A macrowhich convertsan uncachedaddessinto a cachel address
referencirg the samedataareg or theidentity mapphngif thisfeatue
is not presem on the machire (identity mappingon 1960 machines).

CPU_PRIV_RAM BASE Thebas addressof the private (main) RAM in the systan.

CPU_RAMSZE Thesizeof the available memory(in byteg for the ROME sysem.
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Data Definitions
cpu_plugn.h containsthefollowing type definitions:

cpu_dep mips_t Thedatastrucurerepresentirg themachire-spedic registeracceses.
It contans the 32 gereral purposeregistas aswell asthe hi, lo, imsk
andtheepcregister.

jmp_buf Thedatastrucureusedto holdan‘environmert’ for setimpandlongimp.
Thepfpvaluecontanstheold stackpointer andtherip valuecontans
theretum address.

stdtypes.hcontainsdefinitionsfor the C standad div_t andldiv_t types.

Module Operation

The CPU_R4300modulecontainstheinitial entry of the ROME systan at the headof the link_first.sassemker
file. Theroutine clears bssstorag, initializes the low-level interrupt handers and calls the machire-indgpendent
rome start routine.

The modulealso hardlesthe first-level interrupt schelduling, dispatchirng interruptsto the handersregistered
throughtherome_e&ception_handlers array

Shared Library Macrosand Routines

Variable Argumentsto routines

Thestdarg.hfile, whichis copiedfrom thegccdistribution, contdnsthemacrogor processingvariade
numbes of routine aguments va_dist, va_arg, va_cl, va_en.

I/O Accesses

Thefollowing macres provide cpu-depenientaccesto I/O spa@locations Thesenmacrsareprovided
for 'portable’ driversto make archtecture-degendent accesdo locaions wheredevice registersmay
beplaced.Onthel386 machires,asthereis aspedal /0 spae,thesemacrogyereratecallsto routines
within the CPUmodule:

CPU_IOCLEARN(_a, V) n = 1,2,4 clearsthe bits spedfied by _v in the n-byte wide
IOSpaceaddess_a.

CPU_IORIN(_a) n = 1,2, 4 returrsthevalueof then-byte widelocationatIOSpace
addess_a

CPU_IOSHN(_a, _V) n = 1,2, 4 setsthebitsspedfied by _vin then-bytewidelOSpace
addess a

CPU_IONRN(_a, _V) n = 1,2,4 setsthe n-byte wide location at IOSpaceaddess_a

to thevalue_v.
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Endianness

Thefollowing four macrosaredefinedthrough the Tamgetfile to corvert betwee network-endan and
CPU-endiarbyte orderings
uint htorl(
uint _dwod)
ushort htons(
ushort _word)
uint ntoh(
uint _dwod)
ushort ntohs(
ushort _word)
As these macrosmay evalude their agumentsmore thanonce they shauld not be used with auto-
incrementingarguments.

cpu_epilogue
void cpu_epilogugvoid)
The cpu_eilogue perfaomsary final initialisation of the processorernvironmen befare the schealuler

is called. In this case,it does nothing except ensue thatthe rome_ths_ptr variable contans a valid
machire address.

cpu_longjump

void cpu_longump(
jmp_buf env,
int val)

The cpu_longjumproutine implemens the stardardlongjumpfunction, by causinga procedue return
to the codelocation savedin the erv buffer, with return code val.

cpu_prologue

void cpu_prologugvoid)
Thecpu_prologueroutine performs C-level initialisation of the processorernvironment by calling the
icu_setup defadt_handlers routine and settirg the cpu_freemenvarialde to point to the end of the
currently-usedmemory It alsoturns off A20 emulation to prevent addesswrapaoundat 1M, and
turnsoff the floppy-drive motorwhich wasleft on afterthe bootcompleted.

cpu_scleduler

void cpu_steduler(void)

The cpu_sdedder routine tranders control to thefirst proces on the run queue. This routineis the
exit point of the systeminitialisation procedurefrom which thereis no return.
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cpu_setmp

int cpu_etimg
jmp_buf env)
The cpu_setjmproutine implemert the C standad setmp function, creding a coniext in erv for a
subgquer call to longjump. Theroutine always retums0. Theernv paraméeris a pointe to a struct
_jmp_buf datastrudure,which mustremainin scgefor the duraion of the context.

Cpu_setp_process

void cpu_setyp_proces$
ROME_PROCESS*here,
ROME_INIT_PR OC *proc)

Thecpu setwp_processroutine initi alisesthe machire-degnden informationin the processstructure
here using the information suppied through the init module proc enty. This routine allocaesthe
stackfor the processandallocatesmemoryfor the cpu_depfield of the processcontrd block. It then
initializes a suitablesetof valuesin thatstructurefor ainitial eretto enterthe process.

cpu_suspend

void cpu_susgndvoid)
The cpu_guspeml routine saves the stateof the currently-executing process and execues a context
switch to the processat the headof the run queue. This routine is called explicitly during message
processingby the machne-indeperdentROME code,andby themachne-dgendet interrupt hander
whenaninterrupt makesa higher-priority processrunnéle.

rome_add_trace

void rome add_tacq
ptr a0,
int type
ptr a2)
Therome_ald_traceroutine addsatracerecad to the circular tracebuffer. Thetypeparaneteriden-
tifies the type of thetrace recod which detemineshow the two opaqie parametes, a0 anda2 areto
beinterpretal.

rome_debug

void rome delug(void)

Therome_déug routine entes the systan-wide dehugger Thefollowing commandsresupprtedin
the 1386 versim of thedebugge

addresssymbad print addressof symbd
backrace traceproces call stack

call name call user-preidedroutine
continue resumeexecuion

cphname chargecurrentproces to name
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di addr len
dm.[w|s|bladdrlen
help

Ip

mem

messag addr
pinfo

symboladd
symbok

trace
wm.[w|s|b]addr val
[escae]

disassembldnstructions

dispay memory[word, shortor byte]
print this text

list all processes
memory-maagertrace
formatmemoryasa ROME messag
display info for curentprocess
print symbolataddess

print globd symboltable

display procestracelog

write memory[word, shot or byte]
repeatlastcommand

Thecall andsymbolcommand®nly work whena symboltable is preentin the systen.



