
ROME

The ROME modulecontains the machine-independent scheduling corefor the ROME system. It is a mandatory
module for all systems.

ProcessInf ormation

PrototypeName idle

Process Priority 0

Link Order last

Module Options

ROME_CHECK_POINTERS Enables pointer checking of the destination processpointer within
therome_send_message routine. Theaddressrangefor valid pointers
mustbesetin thetarget file before this option is enabled.

ROME_NO_STDIO Preventsthe processinitialisation routine from calling _main to ini-
tialisestandardI/O services.This is for usewith aminimalC-library
thatdoes not support standardI/O services.Thesystem will execute
a rome_fatal if any of theprocessesaremarkedareusing stdio.

ROME_DISABLE_KPRINTF Removessomecodefor thekprintf functions. This reducescode-
sizeof thetarget file but alsoeliminatesall outputsvia thekprintf
call (e.g.debug messages, init messages etc.).This option should be
usedto build a final target only.

ROME_TRACE_CXSWITCH Causesa ROME_TT_CXSWITCH tracerecord to bewritten for ev-
ery context switchbetween processes.

ROME_TRACE_INTERRUPTS Causesa pair of ROME_TT_STARTINT andROME_TT_ENDINT
trace records to bewritten for eachinterrupt handledwithin thesys-
tem(needssupprt from theindividual driversto implementthis).

ROME_TRACE_MEMORY Causesa ROME_TT_ALLOC or ROME_TT_FREE tracerecord to
bewritten for eachbloackof memoryallocatedor freedrespectively.

ROME_TRACE_MSGS Causesmessage-processing operationsto generatetracerecords. De-
pending on the exact operation, oneor moreof the following trace
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typeswill appear: ROME_TT_AWAIT{1, 2,3}; ROME_TT_SEND{1,
2}.

TargetFile Definitions

ROME_HAS_SYMBOLS This symbol is definedautomatically when the symbol-generation
option is setin theproject file. If it is not defined, a dummysymbol
table is definedwithin theROME module.

ROME_MAX_PPTR Thehighestmachineaddress in thesystemthatcanbeavalid address
for a processpointer.

ROME_MIN_PPTR Thelowestmachineaddressin thesystemthatcanbeavalid address
for a processpointer.

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

Data Definitions

rome.h contains type definitionsfor thefollowing exporteddatastructures:

FILE The datastructure representing a openfile structure. The dest_pid
field is thedestinationfor messagessentusing thisfile, andtheopaque
pointer is setin thedest_context field of all messages. Theflagsfield
containsthe openmodeanderror bits for the file. The fileno is the
file’s index in the process’ file tableand the buffer areais used by
ungetc for characterbuffering.

ROME_INIT_PROC This datastructure is shared betweenthe ROME module, the cpu
plugin and the init modulegeneratedby RTB. If the layout of this
datastructureis changed,RTB mustalsobechangedto matchit.

ROME_MEMORY Theheaderof anallocatedblock in memory, immediately preceding
the pointer returned to the user. The type value is supplied by the
caller to identify the memoryblock in the debugger, while the who
variable is automatically setto the processwhich calledrome_alloc
for this memory.

ROME_MESSAGE/mblk_t Thebasic inter-processmessageformatandstreamsdataflow defini-
tion. The structurecontains threeparts: the link, dest, andpriority
fields are used by the core for queueing and scheduling the mes-
sage; the src, m_errno, opcode, dest_context andsrc_context fields
arecommonto all operations andtransmit context informationwith
the message; the useof remaining fields depends on the particular
message opcode. For theSTREAMS operations therestof themes-
sagelooks like a pair of mblk_t and dblk_t structures,having the
standardfields for readandwrite pointersetc. plus two extra 4-byte
fieldsavailable for short ‘immediate’ operands Otheroperations see
a 32-byteareawhich canbecastto any suitabledatastructure.
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ROME_MQUEUE An opaquehandleto aobject capableof sending andreceivingROME
messages.

ROME_PROCESS Themachine-independentdatadefinitionof aprocesswithin ROME.
Theinternal formatof theprocessstructureis neededonly within the
ROME module, thecpu-plugin andthepartsof theC libraryhandling
per-processstructures(for example thefile table).

ROME_TRACE The layout of a traceentry. The address and type fields aredeter-
mined by the call to rome_add_trace. The current field holds the
processpointer at thetime of thetracecall, andthespare field holds
anadditional parameteron thetracecall.

Therome_symbols.hfile definestheROME_SYMBOLStypecontaining anameandits coresponding address. The
table is usedin thedebuggerandin moduleswhich usesymbols (for examplelanguageinterpreters).

ProcessOperation

Main Process:idle_process

The idle process must be present in every system, to give the scheduler a processto run when all
otherprocessesarein wait state. It doesnot have to perform any computation, though in ROME it
incrementsa counter in a loop to give a measure of theamountof idle time.

Shared Library Macrosand Routines

The foll owing routineswith rome_prefixesaredefined in othermodules: rome_add_handler, rome_end_critical
and rome_start_critical in the ICU_xxx module;and rome_add_traceand rome_debug in the CPU_xxx module.
Seealsotherome_if modulefor API routinesalsoprefixedwith rome_.

BIT and FIELD

ROME definesthefollowing macrosfor bitfield support:

BIT (_num) A 32-bit value with a single bit set at position _num
(0..31).

BITFIELD (_num, _w) A 32-bit valuewith _wbitssetstarting atposition _num.
NotethatBIT (6) is equivalentto BITFIELD (6, 1).

BITM (_num, _v) A 32-bit valuewith thevalue_vstarting aposition _num.
NotethatBIT (6) is equivalentto BITM (6, 1).

CLEA RBIT (_var, _bit) Setsthebit at mask_bit in thevariable _var to ‘0’.

EQBIT (_var, _bit) ReturnsTRUE if _bit is set(‘1’) in thevariable_var.

EQFIEL D(_var, _bitf, _m) ReturnsTRUEif thefield definedby themask_mequals
thevalue_bitf.

NEQBIT (_var, _bit) ReturnsTRUE if _bit is unset (‘0’) in thevariable _var.

NEQFIELD (_var, _bitf, _m) ReturnsTRUE if thefield defined by themask_mdoes
not equalthevalue_bitf
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SETBIT (_var, _bit) Setsthebit at mask_bit in thevariable _var to ‘1’.

SETFIELD (_var, _bitf, _m) Setsthefield definedby themask_min thevariable _var
to thevalue_bitf.

An exampleof the useof the bitfield macrosis to examinevalues within partsof a 32-bit word.
Suppose the bits at position 13..15in status_variable areused to contain status values of: OK (0);
soft-error(1); hard-error(5); andfatal(7). Thenthebit operations canbeused asfollows:

#defineSTATUS_MASKBITFIELD(13,3)
#defineSTATUS_OKBITM(13,0)
#defineSTATUS_SOFTBITM(13,1)
#defineSTATUS_HARDBITM(13,5)
#defineSTATUS_FATAL BITM(13,7)

if (EQFIELD(status_variable, STATUS_MASK, STATUS_OK) {
. . . .

which avoidsunreadable shift-and-mask operationsin themaincode.

RCAST and RCASTP

In order to accesstheopcode-dependentdata areaof a ROME message, two data-conversionmacros
areprovided.

(_t *)RCAST(
anytype _t,
ROME_MESSAGE _m)

(_t *)RCASTP(
anytype _t,
ROME_MESSAGE *_m)

Thefirst parameteris anarbitrary type,usually oneof theROME_T_xxx typedefinedin a message
set. The second parameter is either a message (RCAST) or a pointer to a message(RCASTP). The
result is a pointer to the message dataarea, cast into the correct type. For example, to accessthe
parameterspassedin anOPEN messagemptr, thefoll owing code maybeused:

ROME_T_OPEN *oopen = RCASTP(ROME_T_OPEN, mptr);

if (oopen->mode == . . . ) {

It is the caller’s responsibility to ensure that the supplied type is compatible with the message being
passed.

rome_alloc

char * rome_alloc(
uint size,
uint type,
uint clear)

The rome_alloc routine allocatesanareaof memoryof at leastsizebytesandreturns a pointer to the
start. The type field is used by the debuggerwhen tracing memoryuse. The clear parameteris a
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booleanvaluesanddetermineswhether (TRUE) or not (FALSE) the allocated memoryis setto zero
before returning thepointer to theuser.

rome_auto_reply

(void) rome_auto_reply(
ROME_MESSAGE *_m)

Therome_auto_replymacroreturnsamessageto its sourcefrom within aqueuehandler. It setsupthe
reply fieldsandexecutesa return statement.

rome_await_message

ROME_MESSAGE * rome_await_message(
ROME_MESSAGE *which,
int poll)

The rome_await_message routine controls processscheduling during inter-processcommunication.
Thetwo parameterswhich andpoll control theoperation of theroutineasfollows:
If which is non-NULL andpoll is FALSE, theprocessis suspendeduntil themessage which is placed
on its queue. Themesage is removedfrom thequeueandreturnedastheresult.
If which is non-NULL and poll is TRUE, the routine returns NULL (immediately) if the message
which is not on theprocess’queue. Otherwisethemessage is removedfrom thequeueandreturnedas
the(non_NULL) result.
If which is NULL andpoll is FALSE, the process is suspendeduntil any message is placed on its
queue. The(head) message is removedfrom thequeueandreturnedastheresult.
If which is NULL andpoll is TRUE, theroutine returns NULL (immediately) if theprocess’ message
queue is empty. Otherwisethe headmessage is removed from te queue and returned as the (non-
NULL) result.

Non-NULL useof thewhich parameterproducesasynchronousrequest/responsemodel,otherwisethe
processis essentially event-driven.Thepoll parameterallowsaprocessto perform its own scheduling
by checking explicitly for new messages.

rome_fatal

void rome_fatal(
char *why)

The rome_fatal routine is the last-ditch error handler for a ROME system. It prints the error mes-
sageonto the default UART, using rome_kprintf thenentersthe system debuggerwith all interrupts
disabled.

rome_find_queue

ROME_PROCESSrome_find_queue(
constchar *name)

Therome_find_queueroutinereturnsahandle to aprocess’queue, givenastring namefor theprocess.
The handle is usedasthe destinationfield for messagessentto that process. Handlesarestableand
needonly beobtainedonceperqueue.
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rome_free

void rome_free(
ptr memaddr)

Therome_freeroutinereturnsa block of memorypointedto by memaddr, previously allocatedby a
call to rome_alloc, to thefreepool. Memoryis returnedin theunits in which is wasallocated(i.e. it
is not possible to freehalf of anallocatedblock).

rome_kprintf

void rome_kprintf (
char * format,
. . .)

The rome_kprintf routine is a simple formattedprint routine intendedto be usedfrom interrupt con-
texts or error situations whereprintf is otherwise unavailable. The routine runsasa critical section
(to ensure the output appears uninterrupted) andusesthe polled-modeUART serial_out routine to
output charactersaccording to thesupplied format. Theonly formattingoptionssupportedare: ‘d’ for
integers; ‘I’ for IP addresses; ‘x’ for hexadecimal;‘c’ for character;and‘s’ for string. A length option
may be given to ‘d’ and‘x’ It is ignored for ‘d’ but implemented for ‘x’. The string ‘%%’ prints a
single ‘%’ character.
rome_kprintf is not intendedfor normaloutput. The systemclock will pausewhile output is being
producedandcharactersfrom normalprocessesmay be lost In general,useof rome_kprintf should
be limited to the ‘init ’ routines of processes(before the scheduler is started), error messages from
interrupt handlers(which do not haveaccessto standardoutput files) andcallsto rome_fatal.

rome_reply

(void) rome_reply(
ROME_MESSAGE *_m)

Therome_reply macroreturnsamessageto its source. It setsup thereply fieldsfrom thesourcefields
andcallsrome_send_message to enqueuethemessageto theoriginal sender process.

rome_send_message

void rome_send_message(
ROME_MESSAGE *msg)

Therome_send_message routinedirectsamessageto thedestination processThefieldsof themessage
structurehave already been initialised, including thesource anddestination queues,andthemessage
operation. The routine calls the process’ queuehandler (if one is registered) andeither returns the
message to thesource if it hasbeen handledcompletely, or queuesit for theprocess.
Thisroutinealsoimplementsmostof thecorescheduling policy. If context switching is allowedat this
point (i.e. rome_send_message is notbeingcalledfrom aninterrupthandler),andthemessagepriority
is higher thanthe current process’ priority, andthe destinationprocessis ableto accept the message
(e.g. it is not blockedwaiting for another, specific,message) thena context switchwill occur directly.
Otherwisetheschedulerqueuesareupdatedto reflectthechangedstate.
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rome_start

void rome_start(void)

The rome_start routine performsthemachine-independent intialisation of theROME system. It calls
thecpu-dependent initialisation routines,initialisesthememorymanager, andcalls the ‘init ’ routines
for all processesin thesystemasit setsup theprocesstables. Theroutine exits by calling thesystem
scheduler to perform a context switchto thefirst runnable process.

7


