ROME

The ROME modulecontans the machire-independnt schealuling core for the ROME sysem. It is a mandatoy

modue for all sysems.

Procesdnformation

Protoype Name
Proces Priority

Link Order

Module Options

ROME_CHE®&_POINTERS

ROME_NO_STDO

ROME_DISABLE_KPRINTF

ROME_TRACE_CXSWITCH

ROME_TRACE_INTERRUPTS

ROME_TRACE_MEMORY

ROME_TRACE_MSGS

idle

last

Enables pointer checking of the destnation processpointer within
therome send messgeroutine. Theaddressrangefor valid pointers
mustbe setin thetametfile befare this option is enabéd.

Preventsthe processinitialisaion routine from calling _mainto ini-
tialisestanardl/O senices. Thisis for usewith aminimal C-library
thatdoes not supprt stancrd1/O servies. The systen will execute
arome fatal if any of the processesaremarkedareusing stdio.

Remaosessomecodefor thekpri nt f functions Thisreduwescode-
sizeof thetamget file but alsoeliminaesall outpusviathekpri nt f
call (e.g.delug message, init messaggetc.). This option shoud be
usedto build afinal target only.

Causesaa ROME_TT_CXSNITCH tracerecod to bewritten for ev-
ery context switch betwee processes.

Causesa pair of ROME_TT_STARTINT andROME_TT_ENDINT
trace records to be written for eachinterrupt handedwithin the sys-
tem(neassupprt from theindividual driversto implementthis).

Causesa ROME_TT_ALLOC or ROME_TT_FREE tracerecad to
bewritten for eachbloack of memoryallocaedor freedrespectively.

Causesnessag-pro@ssirg opemtionsto geneatetracerecords. De-
perding on the exact opemtion, one or more of the following trace
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TargetFile Definitions

ROME_HAS_SWBOLS

ROME_MAX_PPTR
ROME_MIN_PPTR
ROME_RAMSIZE

Data Definitions

typeswill apper: ROME_TT_ANAIT{1, 2,3}; ROME_TT_SHED{1,
2}.

This symbolis definedautanaticaly whenthe symbolgeneation
optionis setin the projectfile. If it is not definad, a dummysymbol
table is definedwithin the ROME module

Thehighestmachire addresin thesygemthatcanbeavalid address
for aprocesspointer.

Thelowestmachire addressin the systemthatcanbe avalid address
for aprocesspointer.

Thesizeof the available memory(in byteg for the ROME sysem.

romeh contans type definitionsfor the following exported datastrucures:

FILE

ROME_INIT_PROC

ROME_MEMORY

ROME_MESSA\GE/mblk_t

The datastrucure represening a openfile structure. The deg_pid

fieldis thededinationfor messagssentusing thisfile, andtheopaque
pointeris setin thedest congxt field of all message. Theflagsfield

containsthe openmodeand error bits for the file. Thefileno is the

file's index in the process’ file table and the buffer areais used by

ungetcfor chaacterbuffering.

This datastructure is shaed betweenthe ROME module, the cpu
plugin andthe init modulegereratedby RTB. If the layout of this
datastructureis changd, RTB mustalsobe chargedto matchit.

Theheaerof anallocaedblockin memory immediatdy precding
the pointer returred to the user The type valueis supgied by the
caller to identfy the memoryblock in the delugger while the who
variable is autamatically setto the processwhich calledrome_albc
for this memory

Thebasc inter-proessmessgeformatandstreans dataflav defini-

tion. The structure containsthreeparts: the link, dest and priority

fields are usal by the core for queleing and schediling the mes-
sage the src, m_errng opcale dest_ontext andsrc_context fields
arecommonto all operatons andtransmit context informationwith

the messaggethe use of remainirg fields depemls on the paricular
messag opoode. For the STREAMS operdions therestof the mes-
sagelooks like a pair of mblk_t and dblk_t strucures, having the
stardardfieldsfor readandwrite pointersetc. plustwo extra 4-byte
fields available for shat ‘immediaté opelands Otheropeations see
a 32-byte areawhich canbecastto ary suitabledatastrudure.
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ROME_MQUEUE An opaqte hardleto aobjed capdle of sendng andreceving ROME
messags.
ROME_PROCESS Themachhne-inceperdentdatadefinition of a processwithin ROME.

Theinterral formatof the proces structureis needdonly within the
ROME module thecpu-dugin andthe parts of the C library hardling
perprocessstructures(for example thefile table).

ROME_TRACE The layou of a traceentry The address andtype fields are dete-
mined by the call to rome_ald_trace The current field holds the
processpointa atthetime of thetracecall, andthe spare field holds
anaddiional paraneteronthetracecall.

Therome_gmbols.Hile defineshe ROME_SYMBOLStype confaining anameandits corepondng address The
table is usedin the detuggerandin moduleswhich usesymbds (for examplelanguageinterpretes).

ProcesOperation

Main Process:idle process

The idle process mustbe preset in every sysem, to give the schediler a processto run when all
otherprocessesarein wait stake. It doesnot have to perfom arny compuation, thoudh in ROME it
incrementsa countrin aloop to give ameasue of the amountof idle time.

Shared Library Macrosand Routines

The following routineswith rome_prefixesaredefinal in othermodules: rome_ad_handler, rome_@d_ciitical
androme start_critical in the ICU_xxx module;androme_ald_traceandrome_ahug 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 sinde bit setat postion _num
(0..31).

BITFIELD (_num _w) A 32-bit valuewith _wbits setstartirg atpostion _num
NotethatBIT (6) is equivalentto BITFIELD (6, 1).

BITM (_num _v) A 32-bit valuewith thevalue _vstating aposiion_num.
NotethatBIT (6) is equivalentto BITM (6, 1).

CLEARSBIT (_var, _bit) Setsthebit at mask_bit in thevariade _varto ‘0’

EQBIT (_var, _hit) ReturnsTRUE if _bitis set(‘1’) in thevariable_var.

EQFIEL D(_var, _bitf, _m) ReturnsTRUE if thefield definedby themask _mequals
thevalue_bitf.

NEQBIT (_var, _bit) ReturnsTRUE if _bitis unsd (‘0") in thevarigble var.

NEQFIELD (_var, _bitf, _m) ReturnsTRUE if thefield definad by the mask_mdoes

not equalthevalue_ bitf



ROME

SETBIT (_var, _bit) Setsthebit atmask_bit in thevariade varto ‘1’.

SETFIELD (_var, _bitf, _m) Setghefield definedby themask min thevarialde var
to thevalue_hitf.

An example of the useof the bitfield macrosis to examine values within partsof a 32-bit word.
Suppos the bits at position 13..15in status_vaiable are useal to contain statis values of; OK (0);
soft-error (1); hard-error (5); andfatal (7). Thenthebit operations canbe used asfollows:

#define SIATUS_MASKBITFIELD(13,3
#define STATUS_OKBITM(13,0)
#define STATUS_SOFTBITM(13,1)
#define STATUS_HARDBITM(13,5)
#define STATUS_RATAL BITM(13,7)

if (EQFIELD(status_vaiable, STATUS_MASKSTATUS OK) {
which avoids unreadabe shift-and-mak operdionsin the maincode

RCAST and RCASTP

In order to acessthe opocode-kepenantdata areaof a ROME messag, two data-orversion macros
areprovided.
(_t*)RCAST
anytype _t,
ROME_MESSAGE _m)

(_t*)RCASTR
anytype _t,
ROME_MESSAGE *_m)
Thefirst parameteris an arbitrary type, usualy oneof the ROME_T_xxx type definedin a message
set. The secom parameer is eithe a messag (RCAST) or a pointer to a messagéRCASTB. The
resut is a pointer to the messge dataarea castinto the correct type. For example to acassthe
paramegrspasedin an OPEN messagenptr, thefoll owing code maybe used:

ROME_T_OPEN *oopen = RCASTP(ROME_T_OPEN, mptr);

if (oopen>moce==...){
It is the caller's respasibility to ensue thatthe suplied type is compaible with the messag being
passd.

rome_alloc

char *rome_allo¢
uint size
uint type
uint clear)
Therome_doc routine allocadesanareaof memoryof at leastsizebytesandreturrs a pointer to the
start. The typefield is usal by the debuggemwhentracing memoryuse. The clear paraneteris a
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booleanvaluesanddetemineswhethe (TRUE) or not (FALSE) the allocaed memoryis setto zero
before returring the pointer to the user

rome_auto_eply

(void) rome_auto_reply(
ROME_MESSAGE *_m)

Therome_aito_replymacroreturnsamessagéo its soucefrom within aquete handekr. It setsupthe
reply fieldsandexecuesareturn staement.

rome_await_message

ROME_MESSAGE *rome_avait_mesage(

ROME_MESSAGE *which,

int poll)
The rome_awa_messge routine cortrols process scheduling during inter-processcommuncation
Thetwo paraneterswhich andpoll contrd the operdion of the routine asfollows:
If which is non-NULL andpoll is FALSE, the processis susp@adeduntil the messag which is placed
onits quele. Themesag is removed from the queue andreturnedasthe restit.
If which is nonNULL and poll is TRUE, the routine returrs NULL (immedidely) if the message
which is notonthe process’ quete. Otherwisethe messag is removedfrom the queueandreturnedas
the(non_NULL) resut.
If which is NULL and poll is FALSE, the processis susgendeduntil ary messge is placed on its
guele. The(head messagis removed from the quaue andretuwrnedastherestit.
If which is NULL andpoll is TRUE, theroutine returrs NULL (immedidely) if the process’ message
guele is empty Otherwisethe headmessag is removed from te quele and returned as the (non-
NULL) resut.

Non-NULL useof thewhich paraméer producesasynchronows request/reponsemodel,othewisethe
processis essatially event-driven. Thepoll paraneterallowsa processto perfarm its own schediling
by checkng explicitly for new messags.

rome_fatal

void rome fatal(
char *why)

The rome_faal routine is the last-ditch error hardler for a ROME sysem. It prints the errar mes-
sageonto the default UART, using rome_kpintf thenentersthe sygem debuggemith all interrupts
disabled.

rome_find_queue

ROME_PROCESSrome_fin_queud
constchar *namg

Therome find_queueroutine retumsahande to aprocess’ queue givena string namefor theprocess.
The hande is usedasthe desthationfield for messagssentto that process. Handlesare stableand
needonly beobtanedonceperquete.
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rome_free

void rome freg
ptr memaddy

Therome_feeroutineretunsablock of memorypointedto by memaddypreviously allocatedby a
call to rome alloc, to thefree pool. Memoryis returredin theunitsin whichis wasallocated(i.e. it
is not possble to free half of anallocatedblock).

rome_kprintf

void rome kprintf (
char *format

)

Therome_kpintf routineis a simple formated print routine intendedto be usedfrom interrupt con-
texts or error situaions whereprintf is othewise unavailable. The routine runsasa critical secton
(to ensue the output appers unintarupted) and usesthe polled-modeUART serid_out routine to
output charactersaccading to the suppled format Theonly formatting optionssuppatedare:‘d’ for
integers; ‘I’ for IP addessesx’ for hexadecimal;‘c’ for chamacter;and's’ for string. A lengh option
may be givento ‘d’ and‘x’ It is ignoredfor ‘d’ but implemened for ‘x’. The string ‘%%’ prints a
single ‘%’ charater.

rome_kpintf is not intendedfor normaloutpu. The systemclock will pause while output is being
producedand charatersfrom normalprocessesmay be lost In gereral, useof rome_lporintf shoud
be limited to the ‘init’ routines of proceses(before the schediler is startal), error message from
interrupt handers(which do not have accessto standard output files) andcallsto rome_faal.

rome_reply

(void) rome_eply
ROME_MESSAGE *_m)

Therome_epy macroreturrs amessagéo its source. It setsup thereply fieldsfrom the soure fields
andcallsrome_gnd messge to engleuethe messgeto the original senckr process.

rome_sendmessage

void rome send messge(
ROME_MESSAGE *msg

Therome_g&nd_mesage routine diredsamessageo thedestnation process Thefieldsof themessage
strudure have alrealy bee initialised, including the soure anddestnation queles,andthe message
operdion. The routine calls the process’ queuehander (if oneis registaed) and eitherretums the
messagto thesour@if it hasbeen handedcompletely, or queuesit for the process.

Thisroutine alsoimplementsmostof the coreschediling policy. If context switching is allowedatthis
point (i.e. rome send messge is not beingcalledfrom aninterrupt hander), andthe messag priority
is highe thanthe cumrent process’ priority, andthe destnation processis ableto accept the message
(e.g.it is not blocked waiting for another, specific,messaggethena context switchwill ocaur diredly.
Otherwisethe schalulerquelesareupddedto reflectthe changdstae.
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rome_start

void rome start(void)

Therome_sart routine perfomsthe machineindependent intialisation of the ROME sygem. It calls
the cpu-cepencentinitialisation routines,initialisesthe memorymanage andcallsthe‘init’ routines
for all processesn the sysemasit setsup the processtables. Theroutine exits by calling the systean
schediler to perform a context switchto thefirst runnale process.



