Standard M essageSet

The Sandard messagsetcontansthe basicdataflov messagsandinterface messagssupprtedby the C runtime
library (Clib) andtheromeinterfacelibrary (rome_f).

MessageDefinitions

ROME uses a STREAMS modelfor dataflows, wherea singe unit of datain theflow is representel by alinkedlist
of mblk_t datastrudures.As thisis themostfrequentuseof ROME messageg(in termsof thenumbe of messags
processellthemblk_t is thedefaut paranetertypeof all messags,sothereis no needto write anRCAST macroto
acessthe parameers. This formatis usedby the COMMAND, FETMBLK, GETMBLK, NEWMBLK, OUTMBLK,
PUTMBLK andRETMBLK messagsbelow

Unlike stardard STREAMS, the mblk_t typeis actwally idertical to the compkete ROME_MESSAGE data
type. However, theroutineswhich processthesemessagsshoud only acces thefields specfically desgnated as
mblk fields. The datadefinition appeas asif thefoll owing structureweredeclaed:

typedef struct
{
mblk_t *b_cont continuation_kbock
uchar  *b_rptr currentreadpointer
uchar  *b_wptr currentwrite pointer
uchar *b _base original baseof buffer
uchar  *b lim ablute endof buffer
uint *b_type buffer type
uint *immed immedide data
uint *immed1 moreimmediatedata
}mblk_t;

Thedataareaof this buffer extendsfrom b_base to b_lim. Within this areg new data shout be written starting
atb_wptr andexisting datashoud bereadfrom b_rptr. For those not familiar with the STREAMS dataflav model,
thefollowing explanation may sene; for further examplesseethe ROME Programmes manual An emptybuffer
is chaactersedby having b_rptr == b_wptr, not necesarily at the startof the buffer. A dataproducerplaces data
in the buffer andincrementsh_wptr. Thenumbe of bytesof datain thebufferis b_wptr - b_rptr. In geneal, adata
consumerreads the buffer in the orde in which the datawerewritten, stating at the byte pointedto by b_rptr and
advancinghepointeruntil it meetsbh_wptr.

However, the mblk is moreflexible thana simple producer/@nsuner model. It's main advantagelies in pro-
cessing protocol staks which encasulae higher-level datawith heades andor trailers. An application (data
producel)), requess a buffer from the system.In the ROME dataflav implemenation, the requestis pas®d down
throughthe protoal stack,allowing eachlayerto modify the size of the buffer beingrequested. The lowestlayer
(usually a device driver) creaesanemptybuffer, with b_rptr = b_wptr = b_base andb_lim setto (atleast)b_base
+ length. As the buffer is retumedtowardsthe apgications, protocol layerscanresene spaceat the headof the
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buffer by incrementing both b_rptr andb_wptr. This incrementcanbe dynamically calcuatedfor eachrequest,
allowing variale-sizedhealersto begener&ed. Finally theapplicationrecevesan‘empty buffer into whichit can
placeits data,updding b_wptr asit goesandleaving b_rptr unchangal. As thefilled buffer pasgsbad towards
thedriver, theprotocol layers canretrieve their resenedspae atthe heal of the buffer by sultracting therequested
amour from b_rptr. Trailerscanbe addeal directly atb_wptr. Thereslut is thata singe buffer canbe processedat
multiple layers without needng to copy data

The sameappoach can be usedfor datapassng upwards towardsthe appication. By modifying b_rptr,
suessve protocol headrs canbe stripped off the databefore reacling the appication, which thenseesonly its
own databetweerb_rptr andb_wptr.

The methodof pas#ng the buffer requestsall the way to the driver allows a device driver to allocate buffer
spae accading to its spedfic need, usualy this meansin uncachedmemory but somedevices (for exampleon
a VMEbus) musthave their datain a compldely separge memoryregion. This cannd guarateea zerodatacopy
archtecture in the caseof device—deice transfersif therequrementsof theinputandoutput devicesaredifferent.

Theb_cont field allows a singe opeationto span multiple buffers,eachwith its own readandwrite pointers.
This approachis rarelyusedin ROME, asit requres scater/gatler DMA support in device driversto avoid a data
copy. Oneplacewheremultiple buffers areusedis in the Consoleapplication, to avoid copying lines of datafrom
use-suplied buffers.

Theb_type field allowsthe contents of the buffer to be further idertified. Usualy this valueis setto M_DATA
indicateduninterpréeddata Theb_type field may alsobe usedto idertify the useto which the two immed fields
arebeingput. For exampleseting thetypeto M_IP indicatesthatthefirstimmed field containsa 32bit IPv4 address
to which this datagamshoud be sent.

CLOSE

The CLOSE messagés sentto terminge anopenmessag@ath. It doesnotusethe paramegrarea.At thetime the
repy to the CLOSE is geneatedthere shodd be no moremessagsoutstanding on this path(for example buffered
reads or writes). No further messagsare expeded on this path andary contet-dependen dataat the receving
processmay befreed.

COMMAND

The COMMAND messag containsa stringbetweertheb_rptr andb_wptr pointersof thesuppied messag®lock.
It is expededthatthe receving processwill actuponthe contentsof the string in someway. The contentsof the
data buffer shauld not be modified,andthe buffer shauld not befreed

EVENT
typedef struct

{
int event_type eventcodefor this messag
}ROME_T_EVENT;
The EVENT messagés sentby a processto indicatea registeredeventto the desthation. Mostly, theseevents are
definal by sepaateeventtypesin other messaggets,with their own parameteareas.This datdaypeis aplaceholder
type to allow first-level interpretation of incoming EVENT messagg(i.e. to extract the eventtypewhich is always
thefirst word of the paraneterarea).
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FETMBL K

The FETMBLK messag requeststhat the sugplied mblk be filled with data. For this messaggethe caller must
supply aninitialised mblk_t with the buffer alread allocated. The buffer will befilled, staring atb_wptr andnot
exceedingb_lim. Thereis no guaanteehow muchdatawill beretumed(exept that it will not overflow the buffer),
but procesesshoul, in geneal, try to putasmuchdataaspossble into the buffer.

FLUSH

The FLUSH messag requeststhatary pending output for the messag pathbe sentto the destiration befare the
FLUSH reply is geneated. This messag may be usedto syndironise datatransmissias within a sygem, or to
ensure that datathat would otheawise be buffered(for exampleparial output lines awaiting a newline chaacter)
aresent'asis’.

GETMBLK

The GETMBLK messageequestsa buffer of datafrom thedestnation. Thecaller supgies anuninitialisedmblk_t
structurewhichisfilled in by the destirationwith therecaveddata Thereis no guaanteeabou theamountof data
returned. The buffer is ownedby the destiration processandthe caller mustreturnit with a RETMBLK message
onceit hasprocessedhe contents.

NEWMBLK

The NEWMBLK messagsrequeststhat the fields of the sugplied mblk_t datastructure be initialisedto point to
a buffer supplied by the destnation The minimum size of this buffer is passedn the b_wptr field by the caller
(in bytes). Thebufferis ownedby the degination processandthe caller mustreturn it with aPUTMBLK message
once it hasbeenfilled with data

OPEN
typedef struct
{
ROME_URL  *openurl paredURL of openstring
uint mode paredmodebits

}ROME_T_OPEN;
The OPEN messgeis usedto creat a nev messag pathfrom the caller to the destiration process. The openurl
parametercontans a parsel structure which the destnation processmay useto idenify internal destnations
(for examplea spedfic file within the filing sydem). The mode parameer is a bitfield of FILE_READ_FLAG,
FILE_ WRITE_FLAG andFILE_BINARY_FLAG, usualy derivedfrom themodestring passe to thefopen routine.

Depending uponthe processirg modelof the destiration, it mayallocatecontext-specific informationto repre-
sen this messag path,which mayberetumedin thedest_context field of the messag. As long asthe calleruses
the corred interfaceroutines, this value will appearin the dest_context field of all sulsequet messageon this
pat.

OUTMBLK

The OUTMBLK message requeststhat the datain the supgied mblk_t be transnitted by the destnation process
to an externd device or a further downstream process. Whentransmissia is complete (or an error indication is
to be retumed) the buffer is retumedunchangel to the caller on the reply. The reply is not gererateduntil the
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dedination processhasno further referencesto the buffer. The OUTMBLK messagés for usewhenthe caller or
anaherprocessownsthe databuffer, or whenthe caller maywish to re-transmitthe buffer.

PUTMBL K

The PUTMBLK messageequeststhatthe datain the suppled mblk_t be tramrsmittedby the destiration process
to anexterral device or a further dovnstreamprocess. Whentransmisionis complet (or anerrar indicationis to
be returned)the buffer is returred to the buffer pool of the (ultimate) degination process. The buffer musthave
previousy beenallocatedby a NEWMBLK messag on the samemessag path(i.e. the buffer mustbe sentto the
processwhich allocatedit). If the buffer is not ownedby the destnation, an OUTMBLK messagehoul be used
instead.Oncethereply is geneated the callershauld not accessary of thefieldsin themblk_t.

A PUTMBLK messageawith zerodatalengt (b_rptr == b_wptr) is usedto return a buffer to its allocating
processwithouttransmittingary data.This maybeused to freeabuffer previously trangnittedwith anOUTMBLK
messge (for examplewhenthe ackrowledgemat arrives), to free a buffer sentto a differentproces, or to return
a buffer thatthe sencer decdedit did not need.

RETMBL K

The RETMBLK messag retumsthe buffer in the sugplied mblk_t to thefree pod of the desthationprocess. The
buffer musthave beenpreviously obtaned from that proces by a GETMBLK messge. Buffers obtanedthrough
NEWMBLK mustbereturredby a PUTMBLK.



