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INFORMATION TECHNOLOGY -
HIGH-PERFORMANCE PARALLEL INTERFACE -

Part 2: Framing protocol (HIPPI-FP)

FOREWORD

T
3

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form\
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participatenin th
development of International Standards through technical committees established by the respective organization-to de
with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual intérest. Oth
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part.in.the work.

In the field of information technology, ISO and IEC have established a joint technical committee, JSO/[EC JTC1. Drg
International Standards adopted by the joint technical committee are circulated to national bodies for, voting. Publication &
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard, may be the subject of pate
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

his edition cancels and replaces the first edition published in 1996. This second edition was update
s follows:

the figure in the foreword was removed;
a list of acronyms was added (see 3.3);
the upper-layer protocol identifiers were updated:(see 5.4.1).

his publication has been drafted in accordance'with the ISO/IEC Directives, Part 3.

Performance Parallel Interface:

Part 1: Mechanical, electrical and signalling protocol specification (HIPPI-PH)
Part 2: Framing Protocol (HIPPI-FP)

Part 3: Encapsulation(of 1ISO/IEC 8802-2 (IEEE Std 802.2) — Logical Link Control Protocol Da
Units (HIPPI-LE)

Part 4: Mapping ef-HIPPI to IPI device generic command sets (HIPPI-IPI) (under consideration)
Part 5: Memary Interface (HIPPI-MI) (under consideration)

Part 6: Physical Switch Control (HIPPI-SC)

Part 8: Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

Rart 9: Serial Specification (HIPPI-Serial)

nternational Standard ISO/IEC 11518-2 was prepared by subcommiftee 25: Interconnection o¢f
imformation technology equipment, of ISO/IEC joint technical committee 1: Information technology.

BO/IEC 11518 consists of the following iparts, under the general title Information technology — High-

2o 0

Br

n =

=3

h

[o}

A e £ H ' 1
IMITATS A, D dlTU'U diT 10T TnutiTiaturmr urny.
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INTRODUCTION

This standard defines the data framing for an efficient simplex high-performance point-to-point
interface.

Characteristics of HIPPI-FP include:

large block data transfers with framing to split the data into smaller bursts;
separation of user control and data information, and early delivery of the control information;

identifiers for multiple upper-layer protocols (ULPs);
support for simplex topology;
support for ULP non-word-aligned and an arbitrary number of byte transfers;

error notifications, from the underlying physical layer, e.g. HIPPI-PH, are passed‘through th
framing protocol to notify the upper layers of damaged data;

provides a connection-less data service;
best effort delivery of data, i.e. datagram;
connection control information, which may be used for physical layer switching, is supported.

[
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INFORMATION TECHNOLOGY -
HIGH-PERFORMANCE PARALLEL INTERFACE -

Part 2: Framing protocol (HIPPI-FP)

1 Scope

his part of ISO/IEC 11518 provides data framing for a high-performance point-to-point interfac
etween data-processing equipment. This part of ISO/IEC 11518 does not protect against) certa
rrors that might be introduced by intermediate devices interconnecting multiple HIPPI-PHSs!

> O

he purpose of this part of ISO/IEC 11518 is to facilitate the development and usé of the HIPPI

mputer systems by providing common data framing. It provides an efficient framing protocol f¢
imterconnections between computers, high-performance display systems, and high-performance,
intelligent block-transfer peripherals.

235

Normative references

he following normative documents contain provisions which, through reference in this text, constitute
rovisions of this part of ISO/IEC 11518. For dated referenees, subsequent amendments to, d
revisions of, any of these publications do not apply. However, parties to agreements based on this paft
ISO/IEC 11518 are encouraged to investigate the possibility of applying the most recent edition ¢f
the normative documents indicated below. For undated-references, the latest edition of the normative
ocument referred to applies. Members of IECx‘and ISO maintain registers of currently valid
International Standards.

=

IBO/IEC 11518-1:1995, Information technelogy, High-Performance Parallel Interface — Part |:
lechanical, electrical, and signalling protocel specification (HIPPI-PH)

Definitions and conventions

.1 Definitions

or the purposes of this part of ISO/IEC 11518, the following definitions apply.

roup of words sent by the Source to the Destination

urstsccontain 1 to 256 words. Bursts that contain less than 256 words are called short bursts. On ja
2-bit HIPPI-PH, bursts contain an even number of 32-bit words.

3.1.2
byte
group of eight bits

Bytes are packed four per 32-bit word, or eight per 64-bit word.

3.13
connection
condition of the HIPPI-PH when data transfers from Source to Destination are possible
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3.14

connection control information (CClI)

parameter sent as part of the sequence of operations establishing a connection from a Source to a
Destination

NOTE ISO/IEC 11518-6 includes examples of CCls and topologies.

3.1.5
destination
the equipment at the end of the interface that receives the data

.1.6
ptional
features that are not required by this part of ISO/IEC 11518

OTE However, if any optional feature defined by this part of ISO/IEC 11518 is implemented, it must®e” implementd
cording to this part of ISO/IEC 11518.

o

ata set sent from Source to Destination

packet is composed of one or more bursts. The HIPPI specification-does not limit the maximum
acket size, but a maximum size may be imposed by a given HIPPLimplementation, or by a ULP. A
acket consists of a header, one or two optional ULP data sets, and gptional fill.

.1.8
ervice interface (SI)
nnection points to the ULP

ate
urrent condition of the interface, exeluding transitions, as indicated by the control primitives

.1.11
ation management (SMT)
the supervisory entity that monitors and controls the HIPPI

[4°]

.1.12
LP data set
ata transferréd between the ULP and the HIPPI-FP

(O e

(%]

.1.13
pper-layer protocol (ULP)

ratbecolimmmadiataly ahava tha HIDDI ED
FOtOCOHHrHeartery arovemeTrr—r111

| -

3.1.14
word
a unit of information, consisting of (32 or 64) bits, matching the HIPPI-PH word size

Words contain an ordered set of four bytes or eight bytes
3.2 Editorial conventions
In this standard certain terms that are proper names of signals or similar terms are printed in

uppercase to avoid possible confusion with other uses of the same words (e.g., CLOCK). Any
lowercase uses of these words have the normal technical English meaning.
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A number of conditions, sequence parameters, events, states, or similar terms are printed with the first
letter of each word in uppercase and the rest lowercase (e.g., In, Out, Enabled). Any lowercase uses of
these words have the normal technical English meaning.

3.3 Acronyms

CcCl connection control information

FP Framing Protocol

FPSM Framing Protocol, Station Management
1P Intelligent Peripheral Interface

4LRC Length-longitudinal redundancy check
SMT station management

uLprP upper-layer protocol

4 HIPPI structure

41 Structure

—]

he HIPPI-FP has been designed in a modular fashion to support simplex or dual simplg
onfiguration requirements.

Q
X

compliant HIPPI network shall maintain packet and burst stfuctures from the original Source to the
nal Destination.

s i

Higure 1 shows the basic organization of the informationyon the HIPPI.

Connection Connection Connection

Establish-efdﬂw Established ___Establlshed

""""

Burst Burst ::: Burst ““““““““
256 words of 32 bits or 64 bits each “““““““

Figure 1 — Logical framing hierarchy

As, specified in HIPPI-PH, once a connection is established, a packet (or multiple packets) can be sent
from’the Source to the Destination. Each packet contains one or more bursts. Bursts contain (1 to 252)
words. Words contain four or eight bytes. Bursts that contain less than 256 words are called short
bursts. A packet contains no more than one short burst. A short burst may be either the first or last

burst of a multiburst packet. For error detection HIPPI-PH uses byte parity and a parity-based
checksum on each burst.

On a 32-bit HIPPI-PH, bursts shall contain an even number of 32-bit words. Words shall contain an
ordered set of bytes as specified in 7.1.
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4.2 Error detection mechanisms

4.2.1 Byte parity

The HIPPI physical layer (HIPPI-PH) uses bit-parallel word transfers, using 32-bit words for an
800 Mbit/s data rate and 64-bit words for a 1 600 Mbit/s data rate. An odd-parity bit is also transmitted

with each 8-bit byte of a word, i.e., four parity bits are transmitted with each 32-bit word. Hence an
undetected error in a word would require a 2-bit error, with both bits being in the same byte.

422 LLRC

he Length-Longitudinal Redundancy Check (LLRC) implements even parity across the individual'bit

multiple words in a burst. For example, bit 23 of the LLRC is the even parity of bit 23 of eachjword
the burst. A burst is nominally 256 words in length (1 Kbyte or 2 Kbytes), but short bursts may conta
fewer words. Hence the LLRC would not detect errors where the same bit in an even number of word
as incorrect.

addition, the LLRC calculation includes the length of the burst. Hence, the LLRC would detect casg
here a word was dropped or added, i.e., the length received was not<4he“same as what w3
tfansmitted.

n u

.2.3 Packet length

[

packet is composed of one or more bursts. In HIPPI-FP a lengthfield specifying the number of bytg
in the packet is specified. This length field provides a check fondropped or extra bursts. A special cas
here the packet length is not used is provided for such things as video data to a frame buffer, data
llection from experimental equipment, etc.

[©]

.3  Error detection limitations

he parity and LLRC will only fail on 4-bit errors\.iff a rectangular pattern. That is, two bits in a byte must
il (undetected by the byte parity check) and the same two bits must fail in another word of the burst
indetected by the LLRC).

e

se of the HIPPI-FP packet headér fength field permits the detection of lost bursts within a packet;
owever, no mechanism of either HIPPI-FP or HIPPI-PH allows the detection of data corruptio
aused by the substitution of«ernie burst, with good parity and LLRC, for another burst of the sam
éngth.

a0 3
[O=]

5 HIPPI-FP service interface to upper layers

—]

his clause descfibes the services provided by HIPPI-FP. The intent is to provide the formalis

ecessary to\relate this interface to other HIPPI interfaces. How many of the services described here

re chosen. for a given implementation, and whether others may be required, is up to the implementoy;

owever,a set of HIPPI-FP services must be supplied sufficient to satisfy the ULP(s) being used. T
rvices as defined herein do not imply any particular implementation, or any interface.

-}

In this part of ISO/IEC 11518 the ULP and station management protocol (SMT) are service users, and
the HIPPI-FP is the service provider to the ULP and SMT. The interfaces consist of the ULP primitives,
prefixed with FP_, and the SMT primitives, prefixed with FPSM_.

The HIPPI-FP is also the service user of the HIPPI-PH services, prefixed with PH_.
Figure 2 shows the relationship of the HIPPI-FP interfaces.

5.1 Service primitives

All of the primitives and parameters are considered as required except where explicitly stated
otherwise.
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HIPPI service primitives are of four types.

— Request primitives are issued by a service user to initiate a service from the service provider. In

this part of ISO/IEC 11518, a second Request primitive of the same name shall not be issued until
the Confirm for the first request is received.

— Confirm primitives are issued by the service provider to acknowledge a Request.

— Indicate primitives are issued by the service provider to notify the service user of a local event. This

— =

- Response primitives are issued by a service user to acknowledge an Indicate.

(4, ]

O 0 QO D —

5.3 HIPPI-FP_service primitive summary

ULP Data/fransfer

primitive is similar in nature to an unsolicited interrupt. Note that the local event may have been
caused by a service Request. In this part of ISO/IEC 11518, a second Indicate primitive of the

hball 3 L H Al il Lo R £ YN £ + Lol 3 H H al
LAlTT TIiAarnic ordiln TV VT TooutTUu Ut i TTCOopPUTTOT TUT T TITo U TTTUivAatc 10 TTUTIVEU.

Upper-Layer i
Protocols |

(FPSM_...)

Station |
Management 1
(SMT) |

Figure 2 — HIPPI-FP service interface

.2 Sequences of primitives

he order of execution of service primitives is not arbitrary. Logical and time sequence relationshig
xist for all described service primitives. Time sequence diagrams, as in figure 3, are used to illustra
valid sequence. Other valid sequénces may exist. The sequence of events between peer useis
cross the user/provider interface. is illustrated. In the time sequence diagrams the HIPPI-FP users a
epicted on either side of thie \ertical bars while the service provider is in the centre. A ULP or SM
mplementation may present multiple requests for services, but the requests shall be serviced one at
Ime and in the order presented.

[

QO

FP_TRANSFER.Request (CCl, ULP-id,
D1_Size, D1_Data_Set, D2_Size,
D2_Data_Set, Keep_Connection,
Start_D2_on_Burst_Boundary)

FP_TRANSFER.Confirm

FP_TRANSFER_D1.Indicate (ULP-id, CCl,
Status, D2_Size, D2_0Offset,
D1_Area_Size, D1_Data_Set)

FP_TRANSFER_D2.Indicate (ULP-id, CCl,
Status, D2_Size, D2_Offset, D2_Data_Set)

FP_TRANSFER.Response

Control Link

FPSM_CONTROL.Request (Command,
Command_Parameter)
FPSM_CONTROL.Confirm (Status)


https://standardsiso.com/api/?name=a4549dfb76b179d03e02637897dabcca

11518-2 © ISO/IEC:2000(E) -11-

Link Status
FPSM_STATUS.Request
FPSM_STATUS.Confirm (Status)
FPSM_STATUS.Indicate
FPSM_STATUS.Response

5.4 ULP data transfer service primitives

These primitives, as illustrated in figure 3, shall be used to transfer ULP data from the Source ULP fo
the Destination ULP.

Source Destination
ULP HIPPI-FP ULP
FP_TRANSFER
.Request ——
a1l
FP_TRANSFER s FP—TF:AN,SFER—W
.Confirm [Indicate

4 b TRANSFER

.Response

FP_TRANSFER_D2

[~#> Indicate
A b TRANSFER
.Response

Figure 3 — Data transfer service primitives

5.4.1 ULP Identifiers

The ULP-id of the HIPPI-FP header)designates the Destination ULP to which the data set is to be
delivered.

bl

OTE 1 Identifiers registered at {the time this part of ISO/IEC 11518 was approved include the following (shown in binaty
btation). Later registrations will be added as amendment to this part of ISO/IEC 11518.

=}

—

nlisted ULP-id valués—are reserved. Processing received packets with unlisted ULP-id values f{s
Undefined.

00000100=4S0 8802.2 Link Encapsulation
00000410 = IPI-3 Slave, i.e., IPI-3 Master to Slave
00000111 = IPI-3 Master, i.e., IPI-3 Slave to Master
00001000 = IPI-3 Peer

00007070 = HIPPI-FC map to Fibre Channel ULPs
00001100 = Scheduled Transfer

00001101 = HIPPI-6400 Encapsulation

1xxxxxxx = Locally assigned

5.4.2 FP_TRANSFER.Request

Issued by the Source ULP to request a data transfer. If a connection to the Destination specified by the
CCl does not currently exist, then a connection will be established. At the completion of the transfer the
connection may be broken unless Keep_Connection was specified. The packet format is defined in
7.2, and shown in figure 8.
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Semantics — FP_TRANSFER.Request (
CCl,

ULP-id,

D1_Size,

D1_Data_Set,

D2_Size,

D2_Data_Set,
Keep_Connection,
Start_D2_on_Burst_Boundary)

he CCl is passed directly to the underlying HIPPI-PH.
he ULP-id identifies the Destination ULP. See 5.4.1.

1_Size is the length, in bytes, of the ULP D1_Data_Set to be placed in the fitst burst of the packet.
he maximum D1_Size shall be 1016 bytes. A value of D1_Size equali6-zero indicates a nJl
1_Data_Set and shall cause the FP header D1_Data_Set_Present bit to be'set to 0. See 7.2.2.

[©]

1_Data_Set is the ULP data set to be placed in the first burst, and delivered separately from th
2_Data_Set. The D1_Data_Set is intended for control information.

2_Size is the length, in bytes, of the ULP data set to be placed in the remainder of the packet. Th
aximum determinate D2_Size is 4 294 967 294 bytes\\(2%? — 2). A D2_Size of hexadecim
FFFFFFF shall mean that the length is indeterminate at the start of the transfer. Indeterminate leng
ackets may be longer or shorter than the maximum-determinate size. See B.1 for suggestions on
transferring larger size, or indeterminate size, packets. The D2_Size shall be set to zero to indicate t
bsence of the D2_Data_Set.

= O

2_Data_Set is the ULP data set to be sent.’Placement of the D2_Data_Set shall be governed by t
tart_D2_on_Burst_Boundary parametet-The D2_Data_Set is intended for user data, or the who
ata set if separate control informatjonis'not used. A ULP may deliver the D2_Data_Set to HIPPI-FP
ultiple segments. To decrease latency and conserve buffers, implementations may start transmission
efore receiving all of these segments.

eep_Connection true says)that another ULP data set with the same routing information is coming,
nd the physical HIPPI-BH connection should be maintained if possible. When Keep_Connection (s
false, the connection{may be broken after this packet. Servicing FP_TRANSFER.Requests from othgr
LPs may also calsg the connection to be broken, e.g., requests to different Destinations, or reques{s
ith Keep_Connection false. Keep_Connection is a local control parameter and is not passed to t
estination.

tart_D2-on_Burst_Boundary controls the starting location for the D2_Area. If true, then the D2_Ar
all{start at the beginning of the second HIPPI-PH burst. If false, then the D2_Area may start in t
first-burst.

Issued — The Source ULP issues this primitive to the Source HIPPI-FP to request the transfer of the
ULP data set to the Destination.

Effect — The Source HIPPI-FP shall accept the ULP data set for transmission. The HIPPI-FP shall build
an HIPPI-FP header, as specified in 7.2, and send the packet as a series of bursts to the Destination. If
(1) the D1_Data_Set does not completely fill the first burst, and (2) Start_D2_on_Burst_Bound-
ary = true, and (3) the underlying HIPPI-PH supports short first bursts, then this HIPPI-FP shall use a
short first burst whose length is sufficient to completely contain the D1_Data_Set. If any of the above
conditions are not met, then a 256-word first burst shall be used.
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5.4.3 FP_TRANSFER.Confirm

This primitive acknowledges the FP_TRANSFER.Request from the Source ULP.
Semantics — FP_TRANSFER.Confirm (Status)

Status shall be:

— Accept — the HIPPI-PH has completed the connection and accepted the packet for transmission.

- Reject — the Destination has rejected the connection request, no bursts were transmitted.

- Timeout — the Destination did not respond to the connection request within the timeout period:’ N
bursts were transmitted. See A.4.7

[]

tsued — The HIPPI-FP shall issue this primitive to the Source ULP to acknowledge the
P_TRANSFER.Request.

I

m

ffect — Unspecified

5.4.4 FP_TRANSFER.Indicate

These primitives indicate to the Destination ULP that the D1_Data_Set,or D2_Data_Set, of a packett
gddressed to this particular ULP has been received from the Souree.

[ds]

emantics —
FP_TRANSFER_D1.Indicate (
ULP-id,
CCl,
Status,
D2_Size,
D2_Offset,
D1_Area_Size,
D1_Area)

FP_TRANSFER_D2.Indicate (
ULP-id,
CCl,
Status,
D2_Size,
D2_Offset,
D2_Data_Set)

ULP-id is the ULP tojyreceive the data. See 5.4.1.

dCl is the CCHor the current connection, i.e., received with the PH_RING.Indicate connection requesi.

Statustdenotes whether the data set being delivered was received with errors. Status includes, but (s
ot-limited to, errors in the packet.

- |

D2_Size is the length of the D2_Data_Set, in bytes, as received in the FP_Header. If D2_Size equals
hexadecimal FFFFFFFF, then it is up to the ULP to determine the validity and actual length of the
D2_Data_Set.

D2_Offset is the number of unused bytes from the start of the D2_Area to the first byte of the
D2_Data_Set. The D2_Offset is used by the Source and Destination to keep proper word alignment on
the D2_Data_Set so as to avoid shifting and copying the data to achieve alignment at the Destination.
The D2_Offset allows the Source memory image of the D2_Data_Set, even if it does not start on a
64-bit word boundary, to be reproduced at the Destination.
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D1_Area_Size is the size of the D1_Area being passed to the ULP. The actual size of the
D1_Data_Set is self-defining within the D1_Area.

D1_Area contains the D1_Data_Set. It is up to the Destination ULP to determine the size of the
D1_Data_Set and extract it from the D1_Area. See 7.2.2.

The D2_Data_Set is the D2 ULP data being delivered to the ULP.

Issued — The Destination HIPPI-FP shall issue this primitive to the Destination ULP when a ULP data
set has been received. A packet containing both the D1_Data_Set and the D2_Data_Set shall
generate primitives for both the D1_Data_Set and the D2_Data_Set.

I_

Hffect — Unspecified

5.4.5 FP_TRANSFER.Response

o |

Jemantics — FP_TRANSFER.Response

HP_TRANSFER.Indicate.
Hffect — The Destination HIPPI-FP is enabled to issue another FP."TRANSFER.Indicate.

8.5 Control service primitives

|

5.5.1 FERPSM_CONTROL.Request

his primitive acknowledges a FP_TRANSFER.Indicate for either the D1_Data.Set or the
2_Data_Set.

tsued — The Destination ULP issues this primitive to acknowledge receipt of th

(]

hese primitives, as illustrated in figure 4, shall be ysed to set parameters and control the interfacg.
ote that a Control primitive can be initiated from either the Source or Destination.

Source or
Destination HIPPI-FP Other End
SMT. - SMT

FPSM_CONTROL
.Request

FPSM_CONTROL
.Confirm

Figure 4 — Control service primitives

ssued\by either the Source SMT or Destination SMT to set parameters, or otherwise control the local
IPRI-FP. Several functions are specified and others are left to specific implementations.

Semantics — FPSM_CONTROL.Request (Command, Command_Parameter)

The Command specifies the function to be performed. The parameters are specific to each
function.

The Commands and Command_Parameters for the Source side include but are not limited to

Reset
Break Connection
Indicate Enable/Disable

Reset resets the HIPPI-FP, breaks any existing connections, and cancels any pending .Request
primitives.

Break Connection breaks any existing connections.
Indicate Enable/Disable allows/disallows issuance of FPSM_STATUS.Indicate primitives.
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The Commands and Command_Parameters for the Destination side include but are not limited to

Reset

Break Connection
Allow/Disallow/Reject Connection
Indicate Enable/Disable

Reset resets the HIPPI-FP, breaks any existing connections, and cancels any pending.
Request primitives.

Break Connection breaks any existing connections.

make a connection. Disallow instructs the Destination to ignore connection requests. Réject
instructs the Destination to respond to connection requests with rejected connection
sequences.

Indicate Enable/Disable allows/disallows the HIPPI-FP to issue FPSM_STATUS.Indicate primj-
tives.

bsued — The Source or Destination SMT issues this primitive to perform some centrol function ovg
ne interface as a whole.

ffect — The HIPPI-FP shall perform the function specified.

.5.2 FPSM_CONTROL.Confirm

his primitive acknowledges the FPSM_CONTROL.Request tothe'issuing SMT.

emantics — FPSM_CONTROL.Confirm (Status)
Status reports the success or failure of the FPSMCCONTROL.Request commands.

tsued — The HIPPI-FP shall issue this primitiver to the SMT when the command specified in th
PSM_CONTROL.Request has been accepted.

(]

ffect — Unspecified

.6  Status service primitives

hese primitives, as illustrated in figure 5, shall be used to obtain status information from the local
IPPI-FP. Note that a Status primitive can be initiated from either the Source or Destination, and shall
nly affect the local endof the interface.

Source or
Destination
SMT

FPSM_STATUS
.Request i

> o

Other End

HIPPI-FP SMT

FPSM_STATUS
.Confirm

FPSM_STATUS
.Indicate -

FPSM_STATUS
.Response i

Figure 5 — Status service primitives
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5.6.1 FPSM_STATUS.Request

Issued by either the Source SMT or Destination SMT to request a status report.

Semantics — FPSM_STATUS.Request

Issued — The SMT issues this primitive to obtain the status of the HIPPI-FP.

Effect — The HIPPI-FP shall respond with a FPSM_STATUS.Confirm.

5

—]

o —

N
u

E

.6.2 FPSM_STATUS.Confirm

his primitive replies to the previous FPSM_STATUS.Request with status information.

emantics — FPSM_STATUS.Confirm (Status)

The Source side Status shall contain, but is not limited to

Errors
Current state of HIPPI connection
FPSM_STATUS.Indicates Enabled/Disabled

The Destination side Status shall contain, but is not limited to

Errors

Current state of HIPPI connection

Last CCIl Received

Connections Allowed/Disallowed/Rejected
FPSM_STATUS.Indicates Enabled/Disabled

ffect — Unspecified

.6.3 FPSM_STATUS.Indicate

his primitive informs the SMT entitythat a major event has occurred that affects the operation of th
IPPI-FP.

emantics — FPSM_STATUS.Indicate

ssued — The HIPPI-EP, when enabled, shall issue this primitive to the SMT whenever a major event
etected. Major events include but are not limited to

Detection-of an illegal state transition

OTE 2 _Ifa\WPSM_CONTROL.Request is accepted successfully but not completed, then an FPSM_STATUS.Indicate can i
5ed to indicate completion.

ssued — The HIPPI-FP shall issue this primitive to the"SMT in response to a FPSM_STATUS.Reques}.

(]

[2)

[0]

ffect — Unspecified

NOTE 3 Upon receipt of this primitive the local SMT entity should issue a FPSM_STATUS.Request to read status and
determine which event occurred.

5.6.4 FPSM_STATUS.Response

This primitive acknowledges the FPSM_STATUS.Indicate.

Semantics - FPSM_STATUS.Response

Issued — The SMT issues this primitive to acknowledge receipt of the FPSM_STATUS.Indicate.

Effect — The HIPPI-FP, if enabled, is allowed to issue another FPSM_STATUS.Indicate.
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6 HIPPI-PH to HIPPI-FP services

A summary of the primitives used to connect the HIPPI-FP to the HIPPI-PH is included here. The
complete specification of the primitives is contained in the HIPPI Mechanical, Electrical, and Signalling

Protocol Specification (HIPPI-PH) document (ISO/IEC 11518-1).

Initiate a Connection

PH_RING.Request (CCl)
PH_RING.Confirm

PHRiNG-IndicatetEE€hH
PH_RING.Response
Gomplete the Connection

PH_ANSWER.Request (Accept/Reject)
PH_ANSWER.Confirm
PH_ANSWER:.Indicate (Accept/Reject)
PH_ANSWER.Response

Racket Control

PH_PACKET.Request (Begin/End)
PH_PACKET.Confirm (Accept/Reject)
PH_PACKET.Indicate (Begin/End,Status)
PH_PACKET.Response

Burst Transfer

PH_TRANSFER.Request (Length,Burst)
PH_TRANSFER.Confirm (Accept/Reject)
PH_TRANSFER.Indicate (Status,Length,Burst)
PH_TRANSFER.Response

erminate the Connection

PH_HANGUP.Request
PH_HANGUP.Confirm
PH_HANGUP.Indicate
PH_HANGUP.Response

—]

7 HIPPI data formats

o |

.1 Word and byte formats

o< -

f the words shall"match the HIPPI-PH.

— =

ol |

he data transferred-between the HIPPI-PH and the HIPPI-FP shall be 32-bit or 64-bit words. Th
ords shall consist-0f.32 signals or 64 signals labelled D00 through D31 or DOO through D63. The siZ

OTE 4 The(HIPPI-PH defined in the HIPPI Mechanical, Electrical and Signalling Protocol Specification (HIPPI-PH)
IISO/IEC 11518-1) uses 32-bit words for the 800 Mbit/s option and 64-bit words for the 1 600 Mbit/s option.

he data transferred between the HIPPI-FP and the ULP shall be an ordered byte stream. The byte
ositions within the HIPPI words, for both the 32-bit and 64-bit HIPPI-PHSs, shall be as shown in table

[©]

\]IfD O is the first h\]ﬁo inthe ordered h\]ﬁn stream, h\]/fn 1 is the second h\]ﬁo, etc
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Table 1 — Byte assignments

Byte Data signals on Data signals on
No. 32-bit HIPPI 64-bit HIPPI
0 D31-D24 D31-D24
1 D23-D16 D23-D16
2 D15-D08 D15-D08
3 D07-D00 D07-D00
4 D31-D24 D63-D56
5 D23-D16 D55-D48
6 D15-D08 D47-D40
7 D07-D00 D39-D32
Higure 6 shows the complete mapping of a 16-byte ordered byte stream on a 32-bitHIPPI-PH, and the
same ordered byte stream on a 64-bit HIPPI-PH. Byte 0 is the first byte of the byte stream.

(Cable-A)

0 1 2 3 | wordO

32-bit 4 5 6 7 | wordd

HIPPI-PH 1 1 1
8 9 10I 11 | word2

12 I13 | 14| 15 fyword 3
D31 D00

(Cable-A) (Cable-B)
T T T T T

!
64-bit O|1|2L3 4|5|6|7 word 0

I I I I I I
HIPPI-PH] g 19 %50 11| [12 13 14 15 | word 1

D31 D00 D63 D32

Figure 6 — Ordered byte stream to HIPPI-PH

Vithin each byte of the inferface, the highest numbered signal shall be the most significant bit of the
yte. An example byte issshown in figure 7.

O <

D31 D30 D29 D28 D27 D26 D25 D24

7 6 5 4 3 2 1 0

2|12 |2 |2 |2|2|2 |2

Figure 7 — Bit significance within a byte

712—HIPPI-FPpacketformat

The packet data presented by the Source ULP with a FP_TRANSFER.Request primitive shall be
transferred to the Destination with an HIPPI-FP header as shown in figure 8. The image is shown as it
would appear on Cable-A of a 32-bit HIPPI-PH. The most-significant bit of the individual fields shown in
figure 8 is at the left end of the field.

The HIPPI-FP packets shall be composed of three areas, (1) Header_Area, (2) D1_Area, and (3)
D2_Area, each starting and ending on a 64-bit boundary. If the D1_Data_Set is used as control
information, the D2_Data_Set is intended as the data associated with that control information. See B.2
for packet examples.

NOTE 5 Several implementations have failed due to ignoring the 64-bit boundaries specified above. Implementors should
take care to conform to the 64-bit boundary specification, as well as the other specifications in this standard.
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7.2.1 Header_Area

The Header_Area shall be the first 64 bits of the packet, and shall be completely contained in the first
burst of the packet.

ULP-id (8 bits) designates the Destination ULP to which the packet is to be delivered. See 5.4.1.

P = D1_Data_Set_Present (1 bit) = 1 designates that a D1_Data_Set is present in this packet.

5 : ,
beglnnlng of the second burst of the packet B=1 deS|gnates that the D2 Area starts at the beginhi
f the second HIPPI-PH burst of the packet.

@]

C

1_Area_Size (8 bits) designates the size of the D1_Area, i.e., the number of 64-bit words” between
e end of the 64-bit Header_Area and the start of the D2_Area.

—

C

2_Offset (3 bits) designates the number of Offset bytes from the start of the D2_Area to the first byle
gf the D2_Data_Set.

bl

OTE 6 The concatenation of the D1_Area_Size and D2_Offset, referenced to the end of the header area, points to ti
itst byte of the D2_Data_Set.

—
[0

I

eserved (11 bits). All of the reserved bits shall be transmitted as zefos.

2_Size (32 bits) is the length, in bytes, of the D2_Data_Set{ortion of the packet. The D2_Size dogs
ot include the bytes contained in the D2_Offset, or in the Fill.following the D2_Data_Set. A D2_Size }f

exadecimal FFFFFFFF specifies that the D2_Data_Sét size is unknown at the start of the packet
ansfer. This means that packets with an unknown”,D2_Data_Set size cannot be terminated
rbitrary byte boundaries, only at 64-bit HIPPI-PH burst boundaries. A D2_Size of zero (0) specifie
nat the D2_Area and the D2_Data_Set do not exist:

= W= il T
[

7.2.2 D1_Area

—

he D1_Area shall immediately follow the Header_Area, shall be completely contained in the fir$
urst, shall contain an integral numberof 64-bit words, and shall contain the D1_Data_Set (if present)

o —

[l present, the D1_Data_Sefishall be the first information in the D1_Area. If the P bit of the
Header_Area = 0, then the\D1_Data_Set is not present, and the contents of the D1_Area may b
ignored. The D1_Data_Set-is intended for control information that may be delivered to the Destinatio
LP on receipt, withoutwaiting for the arrival of other bursts of the packet.

[©]

=}

he size of thé \D1_Data_Set shall be self-defining. For example, the HIPPI-IPI, identified b

LP-id = 00000111, uses a variable length D1_Data_Set byte string with the length imbedded in th

e string~The maximum size of the D1_Data_Set shall be 1 016 bytes, i.e., the maximum size thg
fits in thefirst burst of a 32-bit HIPPI-PH.

-~ 00 <<

OTE\7 ' The Source and Destination are not symmetrical. At the Source, the ULP determines the D1_Data_Set size, but the
IRPIFP determlnes the size of the D1 Area At the Dest|nat|on the whole D1 Area is passed to the ULP and the ULP mut

However the D1 Area may be Iarger than the. D1_Data_Set, for example to complete the f|rst burst of a class 3a packet (see
B.2.3). A D1_Area with no D1_Data_Set, i.e., P =0, is also permitted.

7.2.3 D2_Area
The D2_Area, if D2_Size is not zero, shall immediately follow the D1_Area, shall start and end on a

64-bit boundary, and shall contain the D2_Data_Set. If the B bit of the Header_Area = 1, then the
D2_Area shall start at the beginning of the second HIPPI-PH burst.

The Offset is the unused bytes from the start of the D2_Area to the first byte of the D2_Data_Set.

The D2_Data_Set may range in size from zero to an indeterminate number of bytes (see D2_Size in
7.2.1).
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Fill is the unused bytes between the end of the D2_Data_Set and the end of the D2_Area, i.e., the end
of the packet. If a D2_Size of all binary ones is used, then there is no Fill.

Byte 0 Byte 1 Byte 2 Byte 3
Bit 31 23 15 7 0
T e Y O O O
Header ULP-id PB Reserved D1_Area_Size |22, | Word 0
_Area D2_Size
D1_Area D1_Data_Set resides in the D1_Area

Size of D1_Data_Set is self-defining (0 bytes to 1 016 bytes)

Offset (0 bytes to 7 bytes)

D2_Area D2_Data_Set resides in the D2_Area
0 < D2_Size < 4 294 967 294 (4 Gbytes — 2 bytes)
(The size is indeterminate if D2_Size = FFFFFFEF hex)

Fill (O bytes to 2 047 bytes)

Figure 8 — HIPPI-FP-packet format
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Annex A
(informative)

State transitions and pseudo-code

A1 General

he framing protocol service interface and the HIPPI-PH service interface are tied together by the sta

transition pseudo-code. The flow diagrams are included as a convenience for the user, the pseudg-

de is more complete.

he state transitions and flow diagrams do not describe the means or specific implementation by whigh

the functions are provided. However, other implementations with fewer or additional states shou

the state until some exit condition is met.

ehave in a manner which is compatible with peer protocols implemented identical 10 the model.

ource states start with the letter S, Destination states with the letter D.\Source states within th{s
andard are numbered 2Jx0 where J = 0 - 4. Destination states within-this document are number
Kx0 where K =5 -9. This numbering scheme is used to avoid confusion between the Source a
estination states, and between states in this document and stateshin the HIPPI-PH physical lay
ocument.

—

.2 State exit

ithin a state that is testing for some condition, the pseudo-code is assumed to loop indefinitely with

=]

the event that control sequence errors -are detected, the state machine breaks any existin
nnection and returns to the disabled state)(S2000 or D2500). For the purposes of reporting errors
ntrol sequence errors take precedence.over data errors.

(@]

.3 Interlocks

he implementor is cautioned that interlock flags or queues may be necessary to enforce the
bquirement of 5.1 that a 'second .Indicate or .Request primitive may not be issued by the HIPPI-FP
ntil a .Response or .Confirm primitive of the same name has been received. These interlocks are ngt
ustrated in the pseudo-code.

.4  Source pseudo-code

he Souree’flow diagram in figure A.1 gives an overview of the Source pseudo-code.

A4 $2000

Disabled state; initialize the HIPPI-FP. Enter on Power-up, system master reset, or illegal state
transition.

Initialize

Issue PH_HANGUP.Request
Set Connection_Present = false
Goto S2010

A42  S2010

Wait for any connections to be broken. Time T1, specified in the HIPPI-PH document, is the round-trip
propagation delay plus action time.
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IF time T1 timeout
THEN Goto S2020

A43  S2020

Idle; wait for a transfer request from the ULP.

IF PH_HANGUP.Indicate
THEN Issue PH_HANGUP.Response

11518-2 © ISO/IEC:2000(E)

Set Connection_Present = 1alse
- FP_TRANSFER.Request
THEN Goto S2030

S2000

S2010

» Allow time for the

connection to break

Power-up or
system master reset

S$2020 +

S2040 +

S2050

Check connecétion,
<@—— may break‘connection

Wait for connection to
break, request a new one

S2070 +

- Connection complete,
mark the packet start

S2110

Wait for connection

to break

S2100 *

S2060
| Check results of the Idle, wait for ‘I Mark the packet end,
connection request ——P transfer request - may break connection
S2030 + S2090 f
Build FP header, »a Wait for physical to
form up the bursts A accept the burst

S2080 f +

Send the packet as

one or more bursts

!

4.4 $2030

uild the FP header based on the parameters in the FP_TRANSFER.Request primitive, and form

ursts for transmission.

et D2_Size and\D2_Offset as appropriate
aintain_Connection = Keep_Connection
IF D1_Sizewiot=0
THEND1_Data_Set_Present = true
Put D1_Data_Set in first burst

ElQor N4 Naots QA Deaoand folan

Figure A.1 — Source flow diagram

Set D1_Area_Size =n
(where D1_Size < n < Max_Burst_Size - 8)
IF Start_D2_on_Burst_Boundary = true
THEN the D2_Data_Set starts in second burst
ELSE the D2_Data_Set can start in first burst
Form up bursts for transmission
Goto S2040

A45 $2040

Check the connection. If no connection exists, then initiate a connection sequence. If a connection
already exists to this Destination, then omit the connection sequence and go on to the data transfer. If
a connection to a different Destination exists, then break that connection and initiate a connection
sequence to the new Destination.
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IF Connection_Present = false

THEN Issue PH_RING.Request (CCI)
Goto S2060

IF PH_HANGUP.Indicate

THEN Issue PH_HANGUP.Response
Set Connection_Present = false
Issue PH_RING.Request (CCl)
Goto S2060

IF.CCI=0ld_CClI

(Y

V
=
=
h

A
A

AA7 $2060

THEN Goto S2070
ssue PH_HANGUP.Request
ioto S2050

OTE 8 Breaking the connection and state S2050 are optional when using the HIPPI with non-switched dedicated interfacesd.
.4.6 $2050
Vait for the original connection to be broken before requesting a new connection to this Destination.

F PH_HANGUP.Indicate

THEN Issue PH_HANGUP.Response
Set Connection_Present = false
Issue PH_RING.Request (CCl)
Goto S2060

-

Vait for the Destination to respond to the connection request. Time T2 is the maximum time to wait fq
connection to be completed and is used to avoid hanging the HIPPI-FP. No assumptions are made
s to where or how timer T2 is implemented. It colild be done in the Source HIPPI-FP or the ULP, with
ardware, software or a mix of the two. The suggested default value of T2 is 10 s.

F PH_ANSWER.Indicate (Accept)
THEN Set Connection_Present = true
Set Old_CCI = CCl
Goto S2070
- PH_ANSWER.Indicate (Reject)
THEN Issue FP_TRANSFER.Confirm (Reject)
Goto S2020
- time T2 timeout
THEN Issue EPZPRANSFER.Confirm (Timeout)
Issue PHLHANGUP.Request
Goto.S2010

.4.8 §2070

t

connection now exists; send the packet. Mark the beginning of the packet and inform the ULP thert

hadYrancfar raiinct hao hann annantnd

Tt oTCT T OO T ot o ot C oo otTtr

Issue FP_TRANSFER.Confirm (Accept)
Issue PH_PACKET.Request (Begin)
Goto S2080

NOTE 9 The FP_TRANSFER.Confirm is shown being issued before the packet is sent to the Destination. An implementation
may optionally move this primitive so that the FP_TRANSFER.Confirm occurs after the packet has been sent.

A4.9 $2080

Transfer a burst of the packet. If the ULP is delivering data to the HIPPI-FP in segments, make sure
that a complete burst of data is available before issuing the PH_TRANSFER.Request primitive.

IF PH_HANGUP.Indicate

THEN Issue PH_HANGUP.Response
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Set Connection_Present = false
Goto S2020
ELSE Issue PH_TRANSFER.Request
(Length,Burst)
Decrement burst count
Goto 2090

A.4.10 S2090

Wait for the HIPPI-PH to accept the burst, or for the Destination to break the connection. If all of th

e

Hursts have not been transmitted, then go back to transmit another burst.

IF PH_HANGUP.Indicate
THEN Issue PH_HANGUP.Response
Set Connection_Present = false
Goto S2020
IF PH_TRANSFER.Confirm
THEN IF all bursts have been transmitted
THEN Goto S2100
ELSE Goto S2080

A.4.11  S2100

I

Il of the bursts have been transmitted, mark the end of the packet. The connection is broken at th
ompletion of the packet unless Keep_Connection was specified in the FP_TRANSFER.Request.

Q

I$sue PH_PACKET.Request (End)
- Maintain_Connection = true
THEN Goto S2020

ssue PH_HANGUP.Request

oto S2110

A4.12 S2110

(Yl

W ait for the connection to be broken.

IF PH_HANGUP.Indicate

THEN Issue PH_HANGUP.Response
Set Connection_Present = false
Goto S2020

A.5 Destinationpseudo-code

Tihe Destination flow diagram in figure A.2 gives an overview of the Destination pseudo-code.

A.5.1 D2500

[©]

Disabled state; initialize the HIPPI-FP and break any connections that may exist. Enter on Power-u;l),

stemmaster teset; orittegat state transitiomn:

Initialize
Issue PH_HANGUP.Request
Goto D2510

A.5.2 D2510

Wait for the hangup to complete or time T1 to expire. Time T1, specified in the HIPPI-PH document, i
the round-trip propagation delay plus action time.

IF PH_HANGUP.Indicate
THEN Issue PH_HANGUP.Response
Goto D2520

S
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IF time T1 timeout
THEN Goto D2520

A5.3 D2520

Idle; wait for a connection request from the Source HIPPI. Save
FP_TRANSFER.Indicate primitives.

IF PH_RING.Indicate (CCl)
THEN Issue PH_RING.Response

the CCI

for

later

CCi—Reteived =CCH
Goto D2530

A5.4 D2530
Accept or reject the connection request from the Source.

IF Connection_Enable = Disallow
THEN Goto D2540

[F Connection_Enable = Reject

THEN Goto D2550

IF CCl_Received = Unknown or illegal
THEN Goto D2550

I$sue PH_ANSWER.Request (Accept)
ioto D2560

fon)

A.5.5 D2540
Gonnections are disallowed, wait for the Source to abgrtthis connection request.

IF PH_HANGUP.Indicate
THEN Issue PH_HANGUP.Response
Goto D2520

A.5.6 D2550

Tlhe connection is being rejected.

Issue PH_ANSWER.Request (Reject)
Gioto D2520

A5.7 D2560

I

connection\ys established. Wait for the start of a packet or a disconnect.

et Packet_Error = false
et-First_Burst_Error = false

EPH_PACKET Indicate(Begin)
_ egin)

N

THEN Issue PH_PACKET.Response
Goto D2570
IF PH_HANGUP.Indicate
THEN Issue PH_HANGUP.Response
Goto D2520

A.5.8 D2570
A packet has been started. Wait for the first burst.

IF PH_TRANSFER.Indicate
THEN Goto D2580
IF PH_HANGUP.Indicate
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THEN Issue PH_HANGUP.Response

Goto D2520

A.5.9 D2580

11518-2 © ISO/IEC:2000(E)

The first burst has just been received. If there are errors in the first burst, then record it. Extract the FP
header parameters, and if a D1_Data_Set is present then pass the D1_Area to the ULP. The actual

size of the D1_Data_Set is defined or implied within the D1_Area.

Issue PH TRANSFER.Response

IF PH_TRANSFER.Indicate (Status) = Error
THEN Set First_Burst_Error = true

Gopy values from FP header

ULP-id = header.ULP-id

D2_Size = header.D2_Size

D2_Offset = header.D2_Offset

IF Header.D1_Data_Set_Present = true (i.e., P bit)

THEN Status = PH_TRANSFER.Indicate (Status)

Issue FP_TRANSFER_D1.Indicate

(ULP-id, CCI_Received, Status,
D2_Size, D2_Offset, D1_Area_Size,

Connection disallowed;
wait for a disconnect

D1_Area)
Goto D2590
ELSE Assembile burst into buffer
Goto D2590
D2500 D2510
Power-up or > Wait for connhection
system master reset to break
D2520 *
- - Idle, wailt fora
connection request
D2540 D2530 *

§——  Accept or reject the

connection request

D2560 D2610

< Connection OK, wait for
A a packet'grdisconnect [

End of packet received

D2570 + D2580

-
D2550
Reject the connection
request
D2590

« Wait for another burst,

or end of packet

D2600 * *

||\ Start of packet received,
wait for first burst

—P> Process first burst

Process another burst

Figure A.2 — Destination flow diagram

NOTE 10 — There are cases where delivery of the packet, even with errors, is highly desirable; but the ULP should treat first
burst errors with extreme caution. A first burst error could be in the FP header, e.g., any of the ULP-id, D1_Data_Set_Present,
D1_Area_Size, D2_Offset, D2_Size, or Start_D2_on_Burst_Boundary, fields may be incorrect.

A.5.10 D2590

Wait for more bursts for this packet, or an end of packet indication.

IF PH_TRANSFER.Indicate
THEN Goto D2600

IF PH_PACKET.Indicate (End)
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THEN Goto D2610

IF PH_HANGUP.Indicate

THEN Issue PH_HANGUP.Response
Goto D2520

A5.11 D2600

Another burst has been received. Packet_Error indicates an error in other than the first burst of a
packet.

o |

fon)

_ .AEeSPOlse
PH_TRANSFER.Indicate (Status) = Error
THEN Set Packet_Error = true
ssemble burst into buffer
oto D2590

.5.12 D2610

[©]

he end of packet indication has been received. If the D2_Data_Set is pfesent, then pass th
2_Data_Set to the ULP.

- D2_Size not equal 0
THEN Status = First_Burst_Error, Packet_Error
Issue FP_TRANSFER_D2.Indicate (ULP-id,
CCI_Received, Status, D2_Size,
D2_Offset, D2_Data_Set)
ssue PH_PACKET.Response
ioto D2560
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Annex B
(informative)

Implementation observations

ervice I|r'_|rimii-i\n:\

he data transfer service primitive as defined in 5.4 assumes that the Source ULP knows the packét
ize. This may not always be the case. The primitives are an abstraction intended to clarify t
peration of HIPPI-FP, they do not represent an implementation.

or example, the HIPPI-FP header D2_Size field has the option of denoting a packetiof indefinite si

using the hexadecimal value of FFFFFFFF. This may be useful for transferring such things
ictures, where the interface is started and left running with one packet supplying many frames o¢f
icture data. Another example is transferring data from a magnetic tape of unknown format.

In these cases, the Source ULP may not know the complete size whef-it starts, and the Destinati
LP does not care about the size. The Source would need some way to keep feeding data to t
imterface, and then signalling the end when complete. The Destination) ULP would also probably acce
the data in smaller portions, and not worry about receiving the-end of packet before processing th
ata.

O =

.2 Classes of packets

[o}

ackets can be organized in a variety of ways to best take advantage of the hardware, firmware, an
ftware implementations used, and the applications being supported. The HIPPI-PH define th
ifferent classes. This HIPPI-FP document supports all of the classes. Particular implementations mg
perate more efficiently with some classes.than with others.

< O

he abbreviations used in the figures‘are:

= FP header (8 bytes)

1_A = D1_Area (contains D1) Data_Set, if present)
(P) = 0 - 7 optional Offset bytes

2_D =D2_Data_Set
(F) = Optional Filt

(¢}

he D1_Area contains the D1_Data_Set, if present, and may contain additional pad bytes to fill out

the end of the D1_Area. It is assumed that the D1_Data_Set contains control information that is
ssociated with the information in the D2_Data_Set.
hé-optional Offset bytes are used to start the D2 Data Set at other than a 64-bit boundary. It |s

assumed that the D2_Data_Set contains user data.
The optional Fill bytes are used to pad out the D2_Data_Set to the end of a physical burst.
A full burst is either 1 Kbytes with the 32-bit HIPPI-PH, or 2 Kbytes with the 64-bit HIPPI-PH option.

B.2.1 Class 1, Single short burst

Figure B.1 illustrates class 1 transfers, in which a packet is composed of a single short burst,
minimizing the number of CLOCK periods required to transfer data.


https://standardsiso.com/api/?name=a4549dfb76b179d03e02637897dabcca

