
CPU_I960

TheCPU_I960 module contains themachine-dependent plug-in for theIntel 960family of processors.

Module Options

CPU_FASTMOVE Indicatesthat theplugin hasprovidedmachine-dependent ‘f astmove’
routinesfor datamovement, specifically cpu_memset, andcpu_memcpy.

CPU_HAS_FLOAT Enables the generation of code to support floating-point operations,
for examplethe‘e’ formateffector in printf.

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_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_xx TheCPUmodel,‘xx’ is currently oneof CX, HX or JX.

CPU_BIG_ENDIAN Thissymbol should bedefinedif themainRAM is configuredin big-
endian addressing mode,andbeundefinedotherwise.

CPU_CACHED_PTR A macrowhich convertsa cachedaddressinto an uncachedaddress
referencing thesamedataarea, or theidentity mapping if this feature
is not present on themachine (identity mappingon I960 machines).

CPU_FREQ_REGISTER Theaddressof thememory-mappedregister containing theCPUop-
erating frequency.

CPU_IMAPn Initial valueof theInterrupt Map registers(n 0..2)
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CPU_IMASK_ADDR (Hx and Jx series) The address of the memory-mapped interrupt-
maskregister.

CPU_INIT_AC Initial valuefor theArithmetic Controlsregister

CPU_INIT_CACHE Initial valuefor theCacheControlregister

CPU_INIT_FC Initial valuefor theFault Controls register

CPU_INIT_RC Initial valueof theRegisterCachesize

CPU_INTERRUPTSTACK Theaddressof anareaof mainRAM to beusedasthestackduring
interrupt handling.

CPU_IPND_ADDR (Hx and Jx series) The address of the memory-mapped interrupt-
pending register.

CPU_MANUAL_INTERRUPT An interruptvectorrepresenting themanual switchonamotherboard,
usedto forceentryto thedebugger on systemswhich support it.

CPU_PRIV_RAM_BASE Thebase addressof theprivate (main)RAM in thesystem.

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

CPU_REGIONh Initial values for theregion control words(h 0..F).

CPU_SUPERVISORSTACK Theaddressof anareain mainRAM to beused asthe stackduring
systeminitialisation,

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).

Data Definitions

cpu_plugin.h containsthefollowing typedefinitions:

CPU_I960_REGISTERS Thedatastructurerepresentingthemachine-specificcontext informa-
tion associatedwith eachprocess. It contains the16 global registers
in thegregs array, theprocess’pc, ac, andpfp registers andthe imsk
value at thetime of thecontext switch.

jmp_buf Thedatastructureusedto holdan‘environment’ for setjmp andlongjmp.
It containsthepfp andrip valuesto restore thestack.

stdtypes.h containsdefinitionsfor theC standard div_t andldiv_t types.
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Module Operation

The CPU_I960 module contains the initial entry of the ROME system at the headof the init.S assembler file.
The routine clears the blank-storage of the system andexecutes a processor reset to select the processorcontrol
tables from ROME memory. It setsup a stackfor the restof the initialisation procedeureandcalls the machine-
independentrome_start routine.

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

Shared Library Macrosand Routines

Variable Ar gumentsto routines

Thestdarg.h file, whichis copiedfrom thegcc distribution,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
be placed. On the I960 machines, as there is no special I/O space, these are indirections through
suitably-cast volatile pointers:

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.

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. In the usual casewherethe CPU is operating in little-endian mode,these
macrosaredefinedto byte-swaptheir arguments.
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cpu_def_fault_handler

void cpu_def_fault_handler(void)

The cpu_def_fault_handler routine is connectedto all the fault interrupts in the vector table. The
routinepassesthefault record andframepointer into theinternal machine-dependentfault handler for
analysis.

cpu_epilogue

void cpu_epilogue(void)

Thecpu_epilogue performsany 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_longjump routine implements thestandardlongjump function,by causingaprocedure return
to thecodelocation savedin theenv buffer, with return code val.

cpu_pre_debug_int

void cpu_pre_debug_int(void)

Thecpu_pre_debug_int routine calls thedebuggerfrom anunhandledinterrupt.

cpu_prologue

void cpu_prologue(void)

Thecpu_prologue routine performsC-level initialisation of theprocessorenvironment, by calling the
icu_setup_default_handlers routine andsetting the cpu_freemem variable to point to the endof the
currently-usedmemory.

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.

cpu_setjmp

int cpu_setjmp(
jmp_buf env)

The cpu_setjmp routine 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.

4



CPU_I960

cpu_setup_process

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

Thecpu_setup_process routine initi alisesthemachine-dependent informationin theprocessstructure
here using the informationsupplied through the init moduleproc entry. For I960 CPUs,this routine
allocatestheper-processCPU_I960_REGISTERSstructureandplacesapointerto it in thecpu_dep
field of theproessstructure.

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_trace routine addsa tracerecord to thecircular tracebuffer. The type parameteriden-
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
theI960 version of thedebugger:

addresssymbol print addressof symbol

backtrace traceprocess call stack

call name call user-providedroutine

continue resumeexecution

cp name changecurrentprocess to name

di addr len disassembleinstructions

dlr display local registers

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

help print this text

lp list all processes

mem memory-managertrace
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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 andsymbol commandsonly work whena symboltable is presentin thesystem.
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