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Service_ProtocolDying (Servic e Call &83) 

On entry R l = &83 (reaso n code) 
R2 = ID of exiting protocol 

On exit Al l registers preserved to pass on 

Use Service_ProtocolDying  is issued by a protocol module to notify driver modules that the 
protocol is exiting. The protocol ID is the same value as previously passed to the driver 
in pib.pib_SCCall. Drive r modules must never claim this service call. 

Protocol Information Block 

struct pib { 

char *pib_name ; 

char pib_frtypecnt ; 

unsigned shor t pib_frtype[6] ; 

int pib_rxevent ; 

struct mbuf **pib_freeq ; 

int pib_sccall ; 

}; 

pib_name Pointe r to name of protocol. Internet = "tcp_ip" 

pib_frtypecnt Numbe r of valid fields in pib_frtype[]. 

pib_frtype[] Arra y of physical frame type values which are "owned" by this protocol. The driver module 
will route all incoming frames with these types to this module, via an event sequence 
governed by pib_rxevent. 

pib_rxevent Numbe r of RISC OS event to generate when an incoming frame of the correct type is received. 
This mechanism is used to pass incoming frames into the correct protocol module. 

pib_freeq Addres s of free list of empty data buffers owned by this protocol module but available to the 
driver module to store data associated with incoming frames of the correct type. 
[Note: driver modules must never themselves free data buffers obtained from this list.] 

pib_sccall I D for this protocol which will be included in Service_ProtocolDying on module termination. 
Internet = 1. 
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Driver Information Block 

struct dib { 

char *dib_name ; 

int dib_units ; 

int dib_swibase ; 

char *dib_address[4] ; 

}; 

dib_name Pointe r to text string name of physical interface type controlled by this driver module (e. g "en"). 

dib_units Numbe r of accessible physical interfaces present of the type controlled by this driver module. 

dib_swibase Bas e of SWI block owned by this driver module. 

dib_address[] Pointer s to physical addresses of interface cards. Each address is a 48 bit quantity. 
[Note: the array size 4 represents a pragmatic limit] 

Once the startup sequence is complete, the protocol module will communicate with the driver module via SWI calls, 
and the driver module will interrupt the protocol module with events to indicate received frames. 

B.2 SWI calls 

The following set of SWI calls enable a protocol module to pass data and control commands to a device driver 
module. Each different driver will own a unique chunk of SWI numbers whose base is passed to a protocol module 
at startup time via the Driver Information Block. SWI numbers offset sequentially from the SWI chunk base will 
correspond functionally to the commands described below. 

DCI_NetworkIfStart (SW I &(dib_swibase + 0)) 

Start a physical interface unit controlled by the driver module owning dib_swibase. 

On entry R 0 = interface unit number (0 - 3) 
On exit Register s preserved 
Use Calle d by protocol module to start interface and enable subsequent I/O. 

DCI_NetworkIfUp (SW I &(dib_swibase + 1)) 

Restart a physical interface unit. 

On entry R 0 = unit number (0 - 3) 

On exit Register s preserved 

Use Calle d by protocol module to restart interface and reenable subsequent I/O, after an earlier call of 
SWI_NetworkIfDown. 
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DCI_NetworkIfDown (SW I &(dib_swibase + 2)) 

Disable a physical interface unit 

On entry R0 =  unit number (0 - 3) 

On exit Register s preserved 

Use Calle d by protocol module to disable indicated interface and disallow subsequent I/O. 

DCI_NetworkIfSend(SWI &(dib_swibas e + 3)) 

Transmit data via a physical interface unit. 

On entry R l = unit number (0 - 3) 
R2 = frame type 
R3 = pointer to destination physical address: 48 bit (6 byte) quantity 
R4 = pointer to data buffer chain for transmission 

R5 = event number to call on completion or error (or zero for no event required) 

On exit Register s preserved 

Use Calle d by protocol module to transmit data, held in a chain of buffers. The destination physical 
address and a frame type value identifying the sending protocol are specified. If the protocol 
module wishes to be notified about the status of the transmission (beyond any error value which 
may be passed back directly on SWI exit) then the event number (> 0) will be specified. 

B.3 Events 

An event may be generated by a driver module to indicate that a data transmission request has been processed or that 
a frame has been received from the network. Different event numbers are owned by different protocol modules, and 
are supplied to driver modules via SWI_NetworkIfSend (for tx) and Service_FindNetworkDriver (for rx) calls. 

TX Event 

On entry to event handler R0  =  tx event number (specified by protocol module) 
Rl = pointer to data buffer chain containing tx data 
R2 = pointer to name of interface controlled by this driver ("et", "en", etc) 
R3 = physical unit number (0 - 3) 
R4 = error number (driver specific) or zero = ok 

A transmission event does not necessarily imply that a frame has been successfully transmitted and received by the 
target host, merely that the local operation has been completed - either with or without a detected hardware error - and 
so the protocol module may free the associated data buffer chain. A protocol module has the option of requesting 
an event or no event with each SWI call to transmit data. 
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RX Event 

On entry to event handler R0 rx event number (protocol specified) 
pointer to data buffer chain containing rx data 
pointer to name of interface controlled by this driver ("et", "en", etc) 
physical unit number (0 - 3) 
rx frame type 

Rl 
R2 
R3 
R4 

A receive event means that an incoming frame "addressed" (via the frame type field) to a protocol module has been 
received and stored within the addressed data buffer chain obtained for this purpose from the protocol module's freelist. 
Once the event is generated, the driver module must forget about the associated buffer chain. It will be received by 
the protocol module's event handler and in due course returned by the protocol module to its own freelist. 

The first mbuf in the chain does not contain frame data. The first four bytes contains a pointer to a Driver Information 
Block describing this driver. The next six bytes contain the 48-bit physical address of the source of the received frame. 

B.4 Data buffer s 

Data passes across the interface between the protocol and driver modules via structures called mbufs. These are the 
same data structures as used internally within the BSD UNIX kernel, and also within the RISC OS Internet module, 
for handling network data. The procedures for manipulating mbuf chains are also the same. Each mbuf is 128 bytes 
in size and can store internally up to 112 data bytes. The basic format is: 

struct mbu f { 

struct mbu f *m_next ; / * mbuf chai n pointer * / 

u_long m_offset ; / * offset fro m star t o f mbuf t o start o f 

active dat a withi n m_dat[] * / 

short m_len ; / * length o f active dat a i n m_dat[] * / 

short m_type ; / * not used by driver module * / 

u_char m_dat[112] ; / * data storag e are a * / 

struct mbu f *m_act ; / * not used by driver module * / 
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Appendix C 

Address Transform Protoco l 

Address Transform Protocol (ATP) is an Acorn client request I server response protocol running over UDP. 
It enables a client station to request a list of address pairings, which will enable the client station subsequently to map 
any user-supplied net.station address into a full four byte address known to the underlying IP network. The four byte 
address will be in MNS format (i.e IP Class A) if the local network is an MNS network, or in standard IP format 
(i.e any IP Class) if the local network is a standard TCP/IP network. 

The UDP port number used by ATP is &8100. 

C.l AT P Message format 

0 8  1 6 

OPERATION COUNT 

NET STATION 

IP ADDRESS (octets 0-1) 

IP ADDRESS (octets 2-3) 

ATP Message Format 

Field OPERATION specifies an mns_transform_request (1),  an mns_transform_response (2),  a 
standard_transform_request (3)  or a standard_transform_response (4). 

Field COUNT indicates the number of ADDRESS BLOCKS in the following list. Thi s will be zero in a request 
message, a positive number in a response. Each address block is a six byte quantity. The first two bytes give 
a net.station pair; the following four bytes give the corresponding IP address, either in MNS or standard IP format 
depending upon the operation type. 

C.2 mns_transform 

In this mode a client station on an MNS network can obtain an address list derived from an MNS-configured L4 
fileserver's MAP file which enables it to map user-supplied two byte net.station addresses into four byte MNS 
addresses, adding the additional site.partition information, e.g 

129.16 = > 1.3.129.1 6 

The list of addresses specifies the address of every net within the local MNS system. The station octet is not 
relevant in this procedure and is set to zero in both parts of the address block. 
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C3 standard_transfor m 

In this mode a client machine on a standard TCP/IP network can obtain an address list derived from an L4 fileserver's 
STATIONS file whic h enables the client to map specific user-supplied net.station addresses into specific four byte 
standard IP addresses. These specific addresses will usually correspond to L4 fileservers connected to the network. 
E.g: 

255.1 = > 89.0.2.3 1 

The net address 255 is reserved for this facility, which means that up to 255 direct mappings are possible by this 
mechanism. The station number is a logical number which does not necessarily correspond to a configured physical 
Econet station number on the addressed machine. 
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Appendix D 

MNS frame formats and data transfer procedure s 

D.l Data transfer over raw Econet 

MNS_StartTransmit an d MNS_DoTransmit SWI calls map directly into the equivalent Econet SWI calls when 
the target station is accessible via raw Econet. This results directly in an Econet four-way handshake exchange. 
Note: MNS will always use raw Econet to access stations on the same Econet, for efficiency reasons. 

D2 Data transfer over UDP/IP 

The format of message frames assembled by the MNS module when it needs to transmit over UDP/IP is as 
followa: 

0 8  1 6 

FRAME_TYPE FLAG_BYTE 

SEQUENCE _NUMBER 

USER_ DATA 

MNS Frame Format 

A two way handshake mechanism is used to control data delivery. Field FRAME_TYPE specifie s either 
data_frame (1) or data_frame_ack (2) . Each data_frame must be positively acknowledged before the next 
transmission can begin. I f a receiving station cannot deliver the message, for example due to lack of buffer space, 
then it will discard the message and not return an acknowledgement. Th e transmitting station will timeout and 
retransmit, according to the values of the Count (R6) and Delay (R7) parameters to the initiating user SWI calls. 
Lack of acknowledgement after the specified number of retransmission will result in a Status_NotListening (3) status 
return value at the MNS SWI interface. The generic error value Status_NetError (2) will be returned on all other 
error conditions detected by the MNS software. 

Field FLAG BYTE contains the flag byte (R0) parameter to the user SWI call in a data_frame message. 

Field USER_DATA is variable length in data_frame messages, absent in data frame_ack messages. 

Field SEQUENCE_NUMBER enable s a receiving station to check that a received frame is not a retransmission of a 
previously acknowledged frame, which might occur if the earlier acknowledgement was lost in transit 

The port number (Rl) SWI parameter maps directly into a UDP port number as an offset from the MNS base port 
number &8000. Thi s means that MNS data transfer operations use UDP port numbers &8001 - &80FF, with the 
Address Transform Protocol using UDP port &8100. 
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D3 Immediate operations 

An immediate operation will be carried out via the following messages, which follow the basic format for 
MNS frames. 

Field FRAME_TYPE specifie s either immediate_op (3 ) or immediate_op_reply (4). 

Field FLAG_BYTE specifie s the operation type. 

Field SEQUENCE_NUMBER protect s against duplicated transmissions, as for data frames. 

Field USER_DATA contain s the immediate op data field. 

The UDP port number used for immediate operations is &8000. 


