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Special transactions are proposed for accessing first and final portals, on the path towards the destination.
An ordered FlushRead transaction is like a FiualRead, but maintains ordering.
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1.11 Special transactions

To support specialized operations between bus-bridge portals, several forms of extended block-write and
block-read transactions are defined. These transactions, which are always processed by a portal (rather than
an addressed node) include the following:

— FirstWrite. A block write transaction directed to the sources destination-path portal (see 1.11.1).
— FirstRead. A block read transaction directed to the source’s destination-path porta (see 1.11.1).
— FirstSwap. A variant of FirstWrite, with arequest-sized data payload.

— FinalWrite. A block write transaction directed to the destination’s source-path portal (see 1.11.2).
— FinalRead. A block read transaction directed to the destination’s source-path portal (see 1.11.2).
— FinalSwap. A variant of FinalWrite, with arequest-sized data payload.

Thereis no explicit command for directed requests to a bus's alpha portal. Instead, the alpha portal responds
to two addresses: local_ID =3F;g and local_ID=phy_ID addresses.

Other remote-bus operations, such as the sourcing of GASP packets, can be activated by using a FinalWrite
or Final Swap transaction to direct a message to the bus's source-path portal. Other remote-bus commands,
including bus-reset activation and remote phy-packet sourcing, can also be done in this fashion. See 1.11.2
for details.

1.11.1 FirstRead and FirstWrite transactions

FirstRead and FirstWrite regquests are implicitly addressed to the source node's destination-side portal, as
illustrated in figure 1. The nodelD of the responding portal are included in the response, for diagnostic
purposes.

— (1)

(29— Subaction Acknowledge
olo ~fo 1) request(c.x,a.0) ack_pending
cle °l° 2a) response(a.0,c.x,a.0) ack_complete

Figure 1—FirstRead and FirstWrite transaction sequences
1.11.2 FinalRead and FinalWrite transactions

FinalRead and FinalWrite requests are implicitly addressed to the destination node's source-side portal, as
illustrated in figure 2. The nodel D of the responding portal is also contained in the response.

— (1)

22—

Subaction Acknowledge

- 0 1) request(c.x,a.1) ack_pending
ol|o ~lo 2) request(c.x,a.1) ack_pending

il il 3) response(a.1,c.x,c.0) ack_complete

4) response(a.l,c.x,c.0) ack_complete

Figure 2—FinalRead and FinalWrite transactions

The FlushRead and FlushWrite transactions have the same format and function, but are constrained not to
pass previously queued packets with the same destination_|D/source ID addresses.
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1.11.3 FinalGasp transactions

A remote GASP packet can be produced by encapsulating the isochronous quadiets (excluding the CRC)
within the payload of aFinalWrite request. The payload of the Final Write becomes the contents of a GASP
packet when the request reachesitsfinal bus, asillustrated by figure 3.

ﬁ)(; ¢ (2() 2) —(3) Subaction Acknowledge
1) FinalWrite(c.1,a.1,dp) ack_pending

ol|o N 2) FinalWrite(c.1,a.1,dp) ack_pending

il il 3) GASP(xx) ack_pending

4) response(a.1,c.1,c.0) ack _complete

5) response(a.1,c.1,c.0) ack _complete

Figure 3—FinalGasp transaction sequence

A similar strategy can be used to send physical-layer-dependent phy packets to remote buses.
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3. Subaction forwarding

3.1 Special transactions

To support specialized operations between bus-bridge portals, several forms of extended block-write and
block-read transactions are defined. These transactions, which are always processed by a portal (rather than
an addressed node) include the following:

— FirstWrite. A block write transaction directed to the sources destination-path portal (see 1.11.1).
— FirstRead. A block read transaction directed to the source’s destination-path portal (see 1.11.1).
— FirstSwap. A variant of FirstWrite, with arequest-sized data payload.

— FinalWrite. A block write transaction directed to the destination’s source-path portal (see 1.11.2).
— FinalRead. A block read transaction directed to the destination’s source-path portal (see 1.11.2).
— FinalSwap. A variant of FinalWrite, with arequest-sized data payload.

Thereis no explicit command for directed requests to a bus's alpha portal. Instead, the alpha portal responds
to two addresses: local_ID =3F;¢ and local_|D=phy_|D addresses.

Other remote-bus operations, such as the sourcing of GASP packets, can be activated by using a FinalWrite
or Final Swap transaction to direct a message to the bus's source-path portal. Other remote-bus commands,
including bus-reset activation and remote phy-packet sourcing, can also be done in this fashion. See 1.11.2
for details.
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3.1.1 FirstRead and FirstWrite transactions

FirstRead and FirstWrite requests are implicitly addressed to the source node’s destination-side portal, as
illustrated in figure 4 and figure 5. The virtual virtualID of the responding portal isincluded in the response,
for diagnostic purposes.

—(1)-»

(29— Subaction Acknowledge
ol|o ~fo 1) request(c.x,a.0) ack_pending
il il Bt 2a) response(a.0,c.x,a.0) ack _complete

Figure 4—FirstRead and FirstWrite transaction sequences

dest.busiD=c |111111,| tLabel |rt|tcode| pri destination=a.1 tLabel |rt|tcode| pri

PR AT T IS (N I O A RO PR T T T N I O AN AR

source_ID=a.1 offsetHi dest.busID=c | 111111, |rcode| reserved |scode

P T T T I A B MO oy b b b b b Ly
offsetLo responder_ID=b.2 offsetLow

data_length=rs
[T IR A AN I A,

SP reservled ecode
[ B [ L1

data_length=rs
[ O R I R A

extended_tcode=0

header_ CRC

header_CRC

1) FirstRead request

dest.busiD=c |111111,| tLabel |rt|tcode| pri

data bytes[rs]

| zero pad bytes (if nepessary)

source_ID=a.1 offsetHi
co b b b b b i Ly

data CRC

offsetLo

data_length=ws SP reserved ecode
PN BRI R B I I I TR

2) FirstRead response

header_ CRC

destination=a.1 tLabel |rt|tcode| pri
v b by b b b b b gy

data bytes[ws]

I zero pald bytes (if nepessary)
IR BT R SRR S R AR A A A R AT

dest.busIDzlc 111111, |rcode| reserved |scode
N T N NN N S N S N S N I |

responder_ID=b.2 offsetLow
o o b b b b L Ly

data_ CRC

header_ CRC

3) FirstWrite request

4) FirstWrite response

Figure 5—FirstRead and FirstWrite subactions
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3.1.2 FinalRead and FinalWrite transactions

FinalRead and FinalWrite requests are implicitly addressed to the destination node’s source-side portal, as
illustrated in figure 6 and figure 7. The virtual nodelD of the responding portal is also contained in the

DGES
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response.
— (1) 2)——p .

( )(4)7 ( ()3) Subaction Acknowledge

1) request(c.x,a.1) ack_pending

ol|o N 2) request(c.x,a.1) ack_pending

il il 3) response(a.1,c.x,c.0) ack_complete

4) response(a.l,c.x,c.0) ack_complete

Figure 6—FinalRead and FinalWrite transactions
dest.busIlD=c |111111,| tLabel |rt|tcode| pri destination_ID=a.1 tLabel |rt|tcode| pri
PRI B R [ Ll 1 L1 L1 Lol [ L1 1 1 L1 L1
source_|D=a.1 offsetHi source.busID=c| 111111, |rcode| reserved |scode
[ R R IR B [ IR N A A B [ I B R R L1 L1 L1 L1 L1
offsetLo responder_ID=b.2 offsetLow

PN T T T T A O O poc o bt b b L Ly

data_length=rs DP reserved ecode data_length=rs extended_tcode=0
po oo bt b b b L Ly PN T T T N I A O O

header_ CRC header_ CRC

1) FinalRead request

data_bytes]rs]

zero pad bytes (if necessary)
[T R RTINS T B S S SR N AT N R B RO A R

data_ CRC

dest.busIlD=c |111111,| tLabel |rt|tcode| pri

cov b b bt b b b P Py
source_ID=a.1 offsetHi

PR AT T T I A B Y

offsetLo

PR T T T I A B
data_length=ws DP reserved ecode

cov b bt b b b by

4) FinalRead response

header_ CRC

destination_ID=a.1

tLabel |rt|tcode| pri
P B

data_bytes[ws]
I zero pad bytes (if necessary)
IR BRI AR R B R A A B A R I AR

source.busID=c| 111111, rcode| reserved |scode
IIIIIII|IIIIIIIIIIII|IIIIII

responder_ID=b.2 offsetLow
cov b bt b b i Ly

data_ CRC

header_ CRC

1) FinalWrite request

4) FinalWrite response

Figure 7—FinalRead and FinalWrite subactions
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3.1.3 FirstSwap/FinalSwap transactions

The FirstSwap and FinaSwap transactions can also be directed to the source's destination-side portal, the
destination’s source-side portal, or the destination’s alpha portal. Their formats are similar to the FirstWrite
and FinalWrite transactions, asillustrated in figure 8.

dest.buxID=b |111111,| tLabel |rt|tcode| pri destination=a.1 tLabel |rt [tcode | pri
co b b bt b b b P Py cov b bt b e b P Py
source_|D=a.1 offsetHi dest.busIiD=b | 111111, |rcode| reserved |scode
co b b b b b i Ly cov v b b v b b e by
offsetLo responder_ID=b.2 offsetLow
PR T T T I A A cov b b b b b b by
data_length=ss XP, reserved ecode data_length=ss extReserved
cov b bt b b b by PRI I T TN T I A B
header_CRC header_CRC
PR T T T T [ A A B M P T U T T A S A IR A MO
data_bytes[ss] data_bytes[ss]
I zero pad bytes (if necessary) | zero pad bytes (if necessary)
NI ENET AN ATV RV I AT I RN S B AT B AUV NN ENEN A ATV R TS A AT NI R S AR AT B AT
data_ CRC data_ CRC
|||||||.||||||||_|||||||||||||||| PR T T T T T A O A MO
1) FirstSwap/FinalSwap request 4) FirstSwap/FinalSwap response

Figure 8—FirstSwap and FinalSwap subactions
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3.1.4 FinalGasp transactions

A remote GASP packet can be produced by encapsulating the isochronous quadiets (excluding the CRC)
within the payload of a FinalWrite request. The payload of the FinalWrite becomes the contents of a GASP
packet when the request reaches itsfinal bus, asillustrated by figure 9 and figure 10.

ﬁ)(; ¢ (2() 2) —(3) Subaction Acknowledge
1) FinalWrite(c.1,a.1,dp) ack_pending

ol|o N 2) FinalWrite(c.1,a.1,dp) ack_pending

il il 3) GASP(xx) ack_pending

4) response(a.1,c.1,c.0) ack _complete

5) response(a.1,c.1,c.0) ack _complete

Figure 9—FinalGasp transaction sequence

dest.buslD=c [111111,| tLabel |rt|tcode| pri data_length=xx tag| channel |tcode | sy
[ B A T I L1l ] L1 L1 IR AT NI B AR B I [ 11l 11l
source_ID=a.1 offsetHi header_CRC
I R R A RO A [ A I RO A cov v by b T R |
offsetLo
P I I I B RE O B A ] [ I AR L1 - = (_jaia:bzte_s[_><x! = = — = —
data_length=24+xx |DP| reserved ecode I zero pad bytes (if necessary)
T BRI AR AR ] I A A I I TR R IN ANN U A HHA AU S A A B R A B A RO
header CRC data_ CRC
PR T T T S T A Y BB A NI AN AT AN RN AN AN A AN AR AT AN SR A
0| reserved msgTag raclDHi 3) GASP request
[ L1 lai NI AT AR B
raciDLo
NI AT AR B 1 Ll L1 L1
data_length=xx tag| channel |tcode| sy destination=a.1 tLabel |rt|tcode| pri
NI AT I AN B ] [ L1 L1 P B T I L1 ] ] L1 L1
dat_ytespod = Res | e R
| zero pad bytes (if necessary) responder_ID=b.2 offsetLow
T TR R A A A R AT S N B R A B A RO AN AN ENE AN IR B AN AN AN AN AR B
data_ CRC header CRC
PR T T T T T S A B A MU PR T T T A T A AR A MO
2) FinalWrite request 4) response

Figure 10—FinalGASP subactions
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8. Packet formats

8.1 Path directed requests
8.1.1 FirstRead and FinalRead formats
The format of the FirstRead or FinalRead request is similar to the block-read request, as illustrated in

figure 11. This request is directed to the broadcast phylD address (since the bridge portal is unknown) and
contains distinctive extended_tcode values.

destination_bus_l[? 111111, tl rt tcode pri

TR R N R SR B 1 TR R N S | T N N R 1 L1 TR
sour?e_ID destination_offset_hi

L1 L1 [ I R N [ N el A I TR

destination_offset_lo

P T S IR N S T AN TR SO SR N R N 1 I TR N TR N L1
data_length Xp reserved scode

P N SR TR N R i AN SO SO TR N S | P R TR T R AT N L1

header_ CRC
| 1 1 | | | | | | | | | | | | | | | | | | | | | | | | | | | |

Figure 11—FirstRead/FinalRead request format

The 2-bit xp field differentiate between different portal addresses, as specified in table 1.

Table 1—xp field specifier

Value Name Description
0 NORM Normal bridge-portal processing
1 FIRST Taken by the source's destination-path portal
2 FINAL Taken by the source's destination-path portal
3 FLUSH Like FINAL, with ordering constraint

Contribution to p1394.1 Working Group
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8.1.2 FirstWrite/FinalWrite and FirstSwap/FinalSwap formats
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The format of the FirstWrite or FinaWrite request is similar to the block-write request, as illustrated in
figure 12. Thisrequest is directed to the broadcast virtual| D address (since the bridge portal is unknown) and
contains an extended_tcode value of LOCAL.

F= === == = = = — = T == = = = = = ==

| zero pad bytes (if necessary)

-

. (Ijesltin?tioln_pusl_ll? . . 1|11|111|2 . o t.l L rlt ItcoldeI . plri .

L .so.ur(fe—.lD. D o | dlestlinaltiorlw_olffs?t_pi L

o, Idlestlinaltion_olffset_lloI o o S

L Idatla_1enfgthI L xlp L rtlaselrveld L :scoldeI

A S i =it AR B
data bytes

data_CRC
1 1 | 1 1 1 1 1 1 1 —T' 1 1 1 1 1 1

Figure 12—FirstWrite/FinalWrite & FirstSwap/FinalSwap formats

The 2-bit xp field is defined in 8.1.1. The s bit vaues identify FirstWrite/FinalWrite and
FirstSwap/Final Swap requests, for 0 and 1 values respectively.
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