CPU 1960

The CPU _1960 modulke contans the machire-degendert plug-in for the Intel 960family of processors.

Module Options

CPU_FASTMOVE Indicateghat the plugin hasprovidedmachne-degendet ‘f agmove’
routinesfor datamovement specificadly cpu_memset, andcpu_memcpy.

CPU_HAS_FIOAT Enables the geneation of code to suppat floating-point opemtions
for examplethe ‘e’ formateffector in printf.

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

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 depend onthe modelof CPUon theboad.

CPU xx TheCPUmodel,'xx’ is currently oneof CX, HX or JX.

CPU_BIG_ENDIAN Thissymbd shoul bedefinedif themainRAM is configuredin big-
endan addessirg mode,andbe unddined othewise.

CPU_CACHED PTR A macrowhich corvertsa cacted addessinto an uncahedaddress
referencirg the samedataareg or theidentity mappngif thisfeatue
is not presem on the machire (identity mappingon 1960 machines).

CPU_FRE) REGISTRR Theaddressof the memory-m@pedregister contaning the CPU op-
eraing frequeng.
CPU_IMAPN Initial valueof the Interrupt Map registers(n 0..2)
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CPU_IMASK_ADDR

CPU_INIT_AC
CPU_INIT_CACHE
CPU_INIT_FC
CPU_INIT_RC
CPU_INTERRUPTSTACK

CPU_IPND_ADIR

CPU_MANUAL_INTERRUPT

CPU_PRIV_RAM BASE
CPU_RAMSZE
CPU_REGIMh
CPU_SUERVISORSTACK

CPU_UNCACHED_PTR

Data Definitions

(Hx and Jx series) The address of the memory-mappd interrupt-
maskregister.

Initial valuefor the Arithmetic Controlsregister
Initial valuefor the CacheControlregister
Initial valuefor the Fault Contrds register
Initial valueof the RegisterCachesize

The addressof anareaof main RAM to be usedasthe stackduring
interrupt handing.

(Hx and Jx series) The address of the memory-mappd interrupt-
perding register.

An interruptvectorrepresening themanua switchonamotheboard
usedto force entryto thedebugge on sysemswhich suppat it.

Thebas addressof the private (main) RAM in the systan.
Thesizeof the available memory(in byteg for the ROME sysem.
Initial values for theregion control words(h 0..F).

The addessof anareain main RAM to be usal asthe stackduring
syseminitialisation,

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

cpu_plugin.h cortainsthefollowing type definitions:

CPU_1960 REGISTERS

jmp_buf

Thedatastrudurerepresentngthemachne-sgecific context informa-
tion asso@tedwith eachproces. It contansthe 16 globd registers
in the gregs array, the process’pc, ac, andpfp registas andthe imsk
value atthetime of the cortext switch

Thedatastrucureusedto holdan‘environmert’ for setjmp andlongjmp.
It contansthe pfp andrip valuesto restae the stack

stdtypes.h containsdefinitionsfor the C standad div_t andldiv_t types.
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Module Operation

The CPU_I960 module contans the initial entry of the ROME sydem at the headof the init.S assenbler file.
Theroutine cleas the blank-storage of the systen and executes a procesor resd to seled the processorcontrol
tablesfrom ROME memory It setsup a stackfor therestof the initialisation procedeureand calls the machire-
independntrome_start routine.

The modulealso hardlesthe first-level interrupt scheluling, dispatching interruptsto the handersregistered
throughtheicu_exception_handlers array.

Shared Library Macrosand Routines

Variable Argumentsto routines

Thestdarg.hfile, whichis copiedfrom thegcc distribution, contansthemacrodor processingvariade
numbes of routine aguments va_alist, va_arg, va dcl, va_end.

/O Accesses

Thefollowing macrc provide cpu-depemlentaccesto I/O spa@locations Thesemacrsareprovided
for 'portable’ driversto make archtecture-degndent accesgso locaions wheredevice registersmay
be placed On the 1960 machires, asthere is no specal I/O spae, thes are indirections through
suitably-castvolatile pointers:

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

CPU_IORI(_a) n = 1,2, 4 returrsthevalueof then-bytewidelocationatlOSpace
addess a.

CPU_IOSHN(_a, _v) n = 1,2, 4 setshebitsspedfied by _vin then-bytewide |IOSpace
addess_a.

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

to thevalue v.

Endianness

Thefollowing four macrosaredefinedthrough the Tamgetfile to corvert betwee network-endan and
CPU-endiarbyte orderings

uint htonl(
uint _dword)
ushort htons(
ushort _word)
uint ntohl(
uint _dword)
ushort ntohs(
ushort _word)

As these macrosmay evaluae their agumentsmorethanonce they shauld not be used with auto-
incrementingarguments. In the usud casewherethe CPU s operding in little-endian mode,these
macrosaredefinedto byteswaptheir aguments.
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cpu_def fault_handler

void cpu_def fault_handler (void)

The cpu_def fault_handler routine is comectedto all the fault interruptsin the vector table The
routine pasgsthefault recoid andframepointerinto theinternal machinedepeardentfault hander for
analysis.

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

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

cpu_longjump

void cpu_longjump(
jmp_buf env,
int val)

Thecpu_longjump routine implemens the stardardlongjump function, by cauwsinga procedue return
to the codelocation savedin the env buffer, with return code val.

cpu_pre_dehug_int

void cpu_pre debug_int(void)
Thecpu_pre_debug_int routine calls the detuggerfrom anunhandledinterrupt.

cpu_prologue

void cpu_prologue(void)
Thecpu_prologue routine performs C-level initialisation of the processorernvironment by calling the
icu_setup_default_handlers routine and settirg the cpu_freemem variale to point to the end of the
currently-usedmemory

cpu_scheduler

void cpu_scheduler (void)
The cpu_scheduler routine tranders control to thefirst proces on the run queue. This routineis the
exit point of the systeminitialisation procedurefrom which thereis noreturn.

cpu_setmp
int cpu_setjmp(
jmp_buf env)
The cpu_setjmp routine implemern the C standad setjmp function, creding a context in env for a

subgquen call to longjump. Theroutine always retums0. The env paraméeris a pointe to a struct
_jmp_buf datastrudure,which mustremainin scqefor the duraion of the context.
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Cpu_setip_process

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

Thecpu_setup_process routine initi alisesthe machire-degnden informationin the processstructure
here using the informationsuppied through the init moduleproc entry. For 1960 CPUs,this routine
allocatesthe perproces CPU_1960 REGISTERS structureandplacesapointerto it in thecpu_dep
field of the proessstrucure.

cpu_suspend

void cpu_suspend(void)
The cpu_suspend 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 _trace(
ptr a0,
int type,
ptr a2)
Therome_add_trace routine addsa tracerecad to the circular tracebuffer. Thetype paraneteriden-
tifies the type of the trace recod which detemineshow the two opaqie parametes, a0 anda2 areto
beinterpretal.

rome_debug

void rome_debug(void)

Therome_debug routine entes the systan-wide dehugger Thefollowing commandsresupprtedin
the 1960 versim of thedebugge

addresssymbol print addressof symbd
backrace traceproces call stack

call name call user-preidedroutine
continue resumeexecuion

cp hame chargecurrentproces to name
di addr len disassemblanstructions

dir display local registers
dm.[w|s|bJaddr len dispay memory[word, shortor byte]
help print this text

Ip list all processes

mem memory-maagertrace



CPU 1960

messag addr formatmemoryasa ROME messag
pinfo display info for curentprocess
symboladdr print symbolataddess

symbobk print globd symboltable

trace dispay procestracelog
wm.[w|s|bladdr val write memory[word, shot or byte]
[escae] repetlastcommand

Thecall andsymbol command®nly work whena symboltable is preentin the systan.



