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Information technology —
High-Performance Parallel Interface —

Part 8:

Mapping to Asynchronous Transfer Mode
(HIPRPI-ATM)

Foreword

ISO (the International Organization for Standardization) “and

technical committee, 1ISO/IE
by the joint technical committe
Publication as an Internationgl St
the national bodies casting a

eguires

International\ Stan 518-8 \Was prepared by Joint Technical
Committee JTC\1 \nformaatien-technology, Subcommittee SC 25,

Inter@c
ISO/IE

— Part 4: Mapping of HIPPI to IPI device generic command sets (HIPPI-IPI)

— Part 5: Memory Interface (HIPPI-MI)
— Part 6: Physical Switch Control (HIPPI-SC)
— Part 8: Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

— Part 9: Serial Specification (HIPPI-Serial)

Annexes A and B of this part of ISO/IEC 11518 are for information only.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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Information technology —

High-Performance Parallel Interface —

Part 8:

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

1 Scope

This part of ISO/IEC 11518 defines the frame
fprmats and protocol definitions for
gncapsulation of High-Performance Parallel
Interface — Mechanical, Electrical, and
S$ignalling Protocol Specification (HIPPI-PH)
Rackets for transfer over Asynchronous
1
t
i
U

[ransfer Mode (ATM) equipment, i.e., tudnelli
hrough ATM, or for use with other media
ipnformative annex describes an IP Routg

A\TM cells are not
00 Mbit/s (100 MByte

A

A

§

(ROO MByte/s) HIPPKP
Transfers from a
H a

v

1IPPI-ATM, to

The following standaxds contain provisions
which, through-reference in this text, constitute
grovisions of this International Standard. At the
time of,publication, the editions indicated were
valid.\ All standards are subject to revision, and
parties to agreements based on this Inter-

the following definitions apply.

3.1.1 HB_Header: The eight-byte header of a
H-PDU.

-

=2

3.1.2 H-PDU: A protocol data unit consisting ¢
a HB_Header, and possibly the data portion ¢
one or two HIPPI-PH bursts.

3.1.3 protocol data unit (PDU):  The unit g
data transfer between communicating peer layg
entities.

=

= —h

3.2 Editorial conventions

—

In this part of ISO/IEC 11518, a number d
conditions, mechanisms, parameters, or similg

=

national standard are encouraged to investigate
the possibility of applying the most recent
editions of the standards listed below.

ISO/IEC 11518-1:1995, High-Performance
Parallel Interface - Part 1: Mechanical, electrical,
and signalling protocol specification (HIPPI-PH)

terms are printed with the first letter of each
word in uppercase and the rest lowercase (e.g.,
Pad). Any lowercase uses of these words have
the normal technical English meaning.

In this standard the words byte and octet are
synonymous.
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4 HIPPI format and conversion

4.1 HIPPI format

Figure 1 shows the HIPPI physical level format
as specified in ISO/IEC 11518-1, HIPPI-PH.

Connection | Connection Connection

the boxes labeled XX convert
between the HIPPI-PH signals and the
intermediate media. The use of ATM as an
intermediate media is detailed in clause 5.
Other intermediate media (e.g., FDDI or Fibre
Channel) may also be used to transport the
H-PDUs, but specifics are not included in
HIPPI-ATM.

In figure 2,

HIPPI-PH signals are encapsulated in H-PDUs,

transferred

rEstabtistredTEstabtistred

Estabtrstred

Packet

Burst

=z
S~
~~

q

M

tp the Destination. Eac
more bursts. Bursts
words. The 80Q
4-byte words, the
8-byte words.

456 words are ¢

| .

9

I

hort burst
hst burst of\a

4.2 HIPPI Conve

Kigure 2.shows HIPPI Converters in a
representative  full-duplex  system. HIPPI
qwitches, eg as described in HIPPI-SC [1],

LUDDI

transnarently throuah th
d 4 )

intermediate media, and reconstituted.Cak
HIPPI-PH signals. There are no requiremients
as to the format or data content of the-HIPHI
signals other than thp
specifications of 1SQY .
The use of HIPPI- r
layer protocol is nqt
required. 2]
intermedigte~_ medig only
differences. seen c\'* I

gt

y

_)—1

a) The HIPPI Source outputs a packet of datg,
with the packet composed of one or morg
bursts. There are no restrictions as to the sizg
or content of the packet, or to the inclusion gr
location of short bursts. Although not shown,
HIPPI switches as described in HIPPI-SC [1
may be between the HIPPI devices — e.g
between the near-end HIPPI-based devic
(Source) and the HIPPI Converter (sending
side) similarly for the far-end.

1 142

ay CAIDL UCLVVCCII LIIC rmrrire uabcu UCVI\.’UD
and the HIPPI Converters. For convenience in
reading this clause, the HIPPI Converter
sending-side is called the sending-side, and the
HIPPI Converter receiving-side is called the
receiving-side.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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Near-end Far-end
HIPPI-based HIPPI HIPPI HIPPI-based
device Converter Converter device
(Source) K \ (Destination)
Transparent _ ) i i o ) Transparent
Data (sending-side) : ' (receiving-side) Data
____________ HIPPI T ] : T HIPP| f—=======-=--
HIPPI-PH |1 HIPPI-PH : XX --N: —pl XX : HIPPI-PH HIPPI-PH
|
! I
A | A\ | |5 |
CONNECT, S rntermediate | S CONNECT,
READY sl 9 I Media = READY L
k(Déstination) gl - ! i & (Soulce)
Transparent o ) « i l Transpaient
Data (receiving-side) : : (sending- Data
11 HIPPI ; ! | r HIPPRE~~~~~~ =
HIPPI-PH | HIPPI-PH | XX : ! HIPPI-AH
)
b) The sending-side shall assemble up to
2048 bytes of HIPPI-PH burst data re ol inf i
(in one or two bursts), with an HB_ aSSteS Ccl>tn ro lgormatut))w
into an H-PDU. Each H-PDU is then catried 3:};’3[ e:js't g”ayt € SenThZ
through the intermediate media. ata  burs(s). i

intermediate media reverse direction p
Credit information prowdes oW co

c) At the receiving-si
recovered. E H-F
data shall be tr ]

without HIPPI d
control informatiQn. \The

from the iving-side are I

4.3 H-PDU format

A HIPRJ-PH packet is composed of one or more
data hursts. The data portion of one or two of
these bursts, and an eight byte HB Header

NrValid (bit 31)
V =

V =

parameter sets
Word 1 when V = 1.

1 means that HB Header Word [
contains valid information. (See the | bit fg
contents selection.)

0 means that contents of HB_ Headgqr
Word 1 shall be ignored.

=

= |-Field (bit30) signifies which of twp
is contained in HB_Headgqr

| = 1 means that a new connection is beinf
requested and Word 1 contains I-Field
information.

| = 0 means that Word 1 contains credit and
capability information. | = 0 shall b
transmitted when V = 0.

D

form an H-PDU. Control information may be
sent along with the HIPPI data, or in H-PDUs
consisting of only the HB Header. Figure 3
shows the format of an H-PDU and an
HB_Header carrying credit information.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

D = Disconnect (bit 29)

D = 1 means that the near-end HIPPI Source
has deasserted the REQUEST signal,
breaking the connection. The receiving-side
shall deassert the REQUEST signal
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breaking the connection to the far-end R = Reset (bit 25).
HIPPI Destination. If the H-PDU contains R = 1 signals receiving-side to initialise itself.
HIPPI_Burst Data, then the REQUEST (See 4.5.2))
signal shall be deasserted after transmitting R = 0 requires no action by the receiving-side.
the burst(s).

H = HIPPI-significant (bit 23)

D = 0 requires no action by the receiving-side. i i
H = 1 means that this H-PDU contains

PA = PACKET signal control (bits 28,27) HIPPI_Burst_Data or HIPPI-PH  state
] ] o change information (i.e., any of I =1, D = 1,
PA = 00 requires no action by the receiving- PA?00,E=1,R=1,orL = 1).
SIUE. o H = 0 means that the contents of this H-PB{
PA = 01 means that the receiving-side shall

do not affect the HIPPI receiving-side'.(i.e

assert the PACKET signal. If the H-PDU this H-PDU contains credithupdatp
contains HIPPI_Burst_Data, then the i H-PDUk
PACKET signal shall be asserted before ’ wation (i.e|,
transmitting the burst(s). : , are.not flow
PA = 10 means that the receiving-side shall controlled. ay bp
deassert the PACKET signal. If the H-PDU transmitted -sitle regardlesk
contains  HIPPI_Burst_Data, then the The
PACKET signal shall be deasserted after decrement
transmitting the burst(s). apsmitting an H-PDY
PA = 11 means that the receiving-side shall eceiving-side shall nqgt
assert the PACKET signal before New’ Credit value wheh

transmitting the burst, and then deassert the
PACKET signal after transmitting

burst(s). » (bit 22) shall be transmitted af

-PDU with H = 0.

& = Error (bit 26)

E = 1 means that the sendjrg ength (bits 21-12) denotes the length df
parity or LLRC error iq the\ddta fro PIIPPI_Burst_Data field in 32-bit words, i.e|,
HIPPI Source. The eiving-side sha jurst_Length times 4 bytes.

force parity and/o
burst(s) being geqt to H-PDU_Count (bits 11-0) is a running coun
E = 0 requires io modulo 4096, of the number of H-PDUs with K
= 1 transmitted. See 4.6.2 for details on using

the H-PDU_Count to detect lost H-PDUs.

==

te Byte 1 Byte 2 Byte 3
' M 23 15 7 0
| > Lt r
HB Heades VW\Q}A E |R [rs|H [rsv Burst_Length H-PDU_Count Word 0
(8 bytes)) gy Rsv Credit_Information Word 1
NIPPI
B(L:)r_szt(&aéa HiPPT Burst Data (0to 2048 bytes)
bytes)

Figure 3 — H-PDU format with the HB_Header carrying credit information

4 Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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4.3.2 HB_Header Word 1

HB_Header Word 1 shall contain I-Field, or
credit and initialisation information, when V = 1,
or no information when V = 0. Figure 3 shows
the case where V = 1 (Valid) and | = 0 (Word 1
contains credit information).

B = Break connection (bit 31)
B = 1 means that the far-end HIPPI

— one short burst (< 1024 bytes), or

— one full burst (1024 bytes) if this is the last
or only burst in the packet, or

— two full bursts (1024 bytes each for
2048 bytes total).

The H-PDUs from the sending-side of a
HIPPI-ATM connected to a 1600 Mbit/s
HIPPI-PH shall contain one of the following in

[ Destination Mas deassened the CONNECT
signal to break the connection before
receiving D = 1, i.e., unexpectedly
disconnected. The near-end HIPPI
Converter receiving-side shall pass this
indication to its local sending-side, which in
turn shall deassert the CONNECT signal to
the near-end HIPPI Source. As noted in A.6
of ISO/IEC 11518-1, HIPPI-PH, the near-
end HIPPI Source may not see this
indication, or associate it with the
connection that caused the indication.

B = 0 requires no action by the receiving-side.

N = Credit_Information (bit 30)

N = 1 means that the Credit_InformatiqQn i
New_Credit.

pceiver.

Credit_Information é;

4. 3.3 Data fields

the HIPPI_Burst_Data field:
— one short burst (< 2048 bytes), or
— one full burst (2048 bytes)

An H-PDU cortain es qf
HIPPI_Burst_Data, i
side of an
800 Mbit/s

\ N
N @l(byﬁes)\) MvertHlPPl Burst_Data to:

\&1021\/ one short burst

10\2§ one full burst

N = 0 means that the Credit_Information j
Initial_Credit. s

the first data sent as a full

to 2047 | burst, remaining data sent as @
short burst
2048 two full bursts
An H-PDU containing n bytes qf

HIPPI_Burst_Data, received by the receiving

HIPPI_Burst D i Pl Source side of an HIPPI-ATM connected to a 160D
information from 0 HIPPI-PH bursts. Mbit/s HIPPI-PH, shall be passed to the
Note that bu HIPPI-PH contain HIPPI-PH as shown in table 2.
from one to bit words (four bytes to
1024 bytes),\>~and™\bdrsts on 1600 Mbit/s Table 2 — Mapping HIPPI_Burst_Data to
HIPPI-PHS _contain  from one 64-bit word to 1600 Mbit/s HIPPI-PH bursts
456 64-bit words (eight bytes to 2048 bytes).
The“individual HIPPI-PH bursts are transferred n (bytes) Convert HIPPI Burst_Data to:
gs _entities, and shall not be split between
multiple H-PDUs. <2048 one short burst
2048 one full burst
The H-PDUs from the sending-side of a
HIPPI-ATM connected to an 800 Mbit/s
HIPPI-PH shall contain one of the following in
the HIPPI_Burst_Data field:
Mapping to Asynchronous Transfer Mode (HIPPI-ATM) 5
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4.3.4 Processing H-PDUs based on V and H
bits

The V bit in the HB_Header tells the receiving-
side if HB _Header Word 1 contains credit
information that should be passed to its local
sending-side. The H bit in the HB_Header tells
the receiving-side if the H-PDU contains HIPPI

the intermediate media may be independent of
the HIPPI equipment making and breaking
connections. For example, the intermediate
media connection may last across multiple
packets and for a long time, as in the case of
ATM. The near-end and far-end HIPPI
Converters are also assumed to be independent
of each other to avoid the latency of the

data, or if HB_Header Word 0 contains HIPPI intermediate media becoming part of the
state information, for processing by this connection setup time. These separate
I r\oi\/ing_cida Tahle 3 is a sumMmaky of the connectionsallow g c\chfnm to—send—small

D

1
I
!
I
I

.
!

I
i actually composed of three separate 9., 64 kBytes
donnections.  The connection between the . In this examplg,
HIPPI-based device and the HIPPI Converter vould forward the
ghall be as specified by ISO/IEC 11518-1, disconnection over the
HIPPI-PH, i.e., by the HIPPI REQUEST and the intermediate medip
CONNECT signals and the I-Field. ce (e.g., an ATM link) thep
ral operations and H-PDUs in
NOTE - HIPPI switches between the oné time. When the far-end HIPRI
based devices and the HIPPI Converter receives a HIPPI connectioh

gctions taken for the different combinations of packets composed of a single H-PDU, oryp
the V and H bits. V=0and H =0 is an invalid small number of H-PDUs, in a store-and-
gombination. forward fashion, with the/Conrection .breakin

«©
Zh
]
=
=
Q
=
Q.
D
O

.4 Connection and routing control

N relation to figure 2, an end-to-end connection

~ — —

use the |I-Field for routing and control

described in HIPPI-SC [1] 2, it shall make a connection to the fa

PPI-based device, send the packet, an
disconnect from the far-end HIPPI-base

| Ay - N

nedia is specified in
assing of H-PDU
nedia shall be @
nedia.

'hese  connectigns
erformance

If a parity error occurred on an I-Field from th
HIPPI Source to the near-end sending-side, th
HIPPI Converter shall immediately reject th
connection and not send an H-PDU.

D W (D

able 3 — Summary of V and H bit actions

V and H\bits Action
01 107 11
Vv Vv | Sending-side increments the H-PDU_Count in the H-PDU
" o L1 Sending-side-can-transmit-the H-PDU when Credit-Count # 0
v Sending-side can transmit the H-PDU when Credit_Count = 0
v Vv | Sending-side decrements Credit_Count when it transmits the H-PDU
v Vv | Receiving-side passes Word 1 to its local sending-side
J J Receiving-side processes Word 0 and burst data, and increments New_Credit
when done

6 Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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If H-PDUs cannot be transferred across the
intermediate media for whatever reason (e.g., a
connection cannot be established) and the
HIPPI-based device Source tries to make a
connection to the sending-side, then the
sending-side shall immediately reject the
connection.

If a connection(s) exists between the HIPPI
Converter and a HIPPI-based device, and the

tate of the intermediate media ||nnvlr_\nr\fnr~lly

4.5 Flow control

As with the connection control, the flow control
is also treated as three separate entities. The
function of the flow control mechanisms is to
provide a way for the data receivers to inform
the data transmitters of the data receivers ability
to accept data, e.g., how much receive buffer
space is available.

The flow contral hetween the HIPPl.hase

ghanges such that H-PDUs can no longer be
transferred across the intermediate media, then
the HIPPI Converter sending-side shall break
gny existing connections to the HIPPI-based
device Source. Disconnection from the HIPPI-
Rased Destination shall occur after sending as
much data as possible from the receiving-side.

If the receiving-side is unable to establish a
gonnection with the requested HIPPI-based
device, it shall time out and discard any packet
information associated with this connection
request.

stablish a connection,
onnection at a later ti
Converter receiving-side is

information asso
pquest. The
eriod shall be 3

I

ypdate for eh the intermediate
media link isassumed to be dead. The
gending-side/~" sha break any existing
donnections’ with the HIPPI-based device
Sourcey-and shall reinitialise the intermediate
rmedia link as specified in 4.5.2.

device and the HIPPI Converter shall beCap
specified by ISO/IEC 11518-1, HIPPI-PH;™i.€|,
by HIPPI READY indicatiops.

control across the igtermediat
buffer overflow at the receivi

media, e.g., t

5
—
o
—*
>
(0]
>
|
—=
T O (D D = O = ~« ~+ <

valug to the sending-side. This value denote
the capability of the receiving-side to accef
-PDUs, e.g., one credit for each 1024-byt
HIPPI burst. The sending-side now hal
permission to send that number of H-PDUs t
the receiving-side.

O U T A/ U —~

As the receiving-side processes the H-PDUY,
and forwards the bursts to the HIPR
Destination, it frees up buffers. The receiving
side notifies the sending-side of the now fre
buffers by sending credit updates.

1%

H-PDUs without HIPPI-significant information
(i.e., containing only credit update informatiory,
H = 0) are not flow controlled. (See 4.3.1 anfl
4.3.4))

Ac notad n ISONEC 11519 1 HIDDI D
g Tt oot e o TTIOTO 1 =TT

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

TotTeo

approximately one 1024-byte receive buffer is
required for each kilometre of distance to
sustain the full 800 Mbit/s HIPPI bandwidth.
Fewer buffers would be needed for slower links,
e.g., if the maximum bandwidth is limited to
100 Mbit/s then one buffer would be needed for
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each 8 km of distance to sustain the 100 Mbit/s

r

ate. In terms of a bandwidth-delay product:
n 20,12 xBW x RTT

where:

n = number of buffers, or credits, needed to
sustain BW

BW = data transfer rate (in Mbit/s)

RTT = round trip delay time (in milliseconds)

5 1 Credit pnrnmntnrc

4.5.2 Initialising credit and other parameters

Figure 4 shows the credit parameters in HIPPI
Converters separated by an intermediate media,
and provides references for the information flow.

The initialisation process starts by the near-end
sending-side:

set Credit_Count = 1;
set H-PDU_Count = 0;

!

1

Dperations on the credit values shall be done
Vith two's complement arithmetic. The sending-
ide shall use the following credit parameters:

— Credit_ Count — The current number of
receiving-side buffers available. The
Credit_Count shall be decremented by the
sending-side for each H-PDU with H = 1
transmitted. The sending-side shall not send
H-PDUs with H = 1 when Credit_Count = 0.
The Credit_ Count value shall be 20 bits in
length. (See 4.3.1 and 4.3.4 for operations
with H=0.)

arameters:

— Initial_Credit — Th
H-PDUs that ean
receiving-side
Initial_Credit value

be right justified in\the Credit_Information
field, with.zeros in thé ten most significant bits
of Creditnformation.

'he_ credit operations are based on the number

Sendam H-PDUWith R =T and H =11 the
HB_Header.

Any HIPPI data within the
discarded. Passing the

sending-sidelshall bp

- D

setV =1,
set1=0;
set H = 1 if this HB_Header also contain

UJ

HIPPI state change information dr
Burst_Length # 0;
setN = 0;
set Credit_Information = Initial_Credit valup
received.
This HB_Header may be sent as the only
information in the H-PDU, or in an H-PDU thgt
also contains HIPPI_Burst_ Data being sent
from the far-end sending-side. This H-PDY

transfer is shown as (C) in figure 4.

Upon receiving an H-PDU with V =1 and | = Q,

C

f Huffare faor 1022 hhda Hl DD Ic 2056 -hata
oo eSO oS Byte— 111 IS

LSS A-ASan S An )

H-PDUs are assumed to use two buffers.
Hence, when sending a 1032-byte or smaller

H-PDU,

the sending-side shall decrement

Credit_Count by one, and shall decrement by

two when sending a

larger H-PDU, i.e,,

1033-byte to 2056-byte H-PDU.

the near-end receiving-side shall pass the
HB_Header Word 1 to the near-end sending-
side. This is shown as (D) in figure 4.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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Near-end Far-end To send credit update information to the near-
end sending-side, the far-end receiving-side
HIPPI Converter HIPPI Converter passes the New_Credit value to the far-end
- ) SR sending-side. This is shown as (B) in figure 4.
(senc{mg side) A) (receiving side)
Cred|t_COL!nt Inmal_Coum The far-end sending-side shall form up an
Old_Credit New_Credit HB_Header:
to o) setv=1;
. . © . ) set|=0;
(MQM<—I (sending side) set H = 1 if this HB_Header also contains
| HPPT—State —change  mformation r
Burst_Length # 0O;
setN =1,
Figure 4 — Credit parameters and credit set Credit_Informatio he New_Credt
control flow value received.
This HB_Header he only
information in a \ PpDU that
The near-end sending-side, upon seeing N = 0 S being sert
U

ghall: from the fa dingssideN/This H-PD
set H-PDU_Count = 0; S
set Old_Credit = 0;

set Credit_Count = Credit_Information.
The sending-side is now enabled to send data
tp the receiving-side since the Credit_Coyrit
q
V

with V=1 and | = (
-side shall pass th
to the near-end sending
as (D) in figure 4.

D

et to the Initial_Credit value. (See 4X

Vhat happens if the initialisation is lost.) ¢ending-side, upon seeing N = 1

While the receiving-side cannot initiate s;i gred'ti_ecou”tN;VV'\:thrZ%itreCi']\gﬁLf
initialisation operation, | redit si%c’e thé .’revious update: i
most of the link and parame ' P P '
Had received the (A) messag . _ . .
dart the procedure from|there Credit_Count = New_Cr¢d|t— Old_Credit
+ Credit_Count
The credit across\the /inte : . .
. This equation uses two's complement modulo h
gperates in a dua 3 . .
ihitialisation proc arithmetic, where values that wrap shall bp
treated as larger values than values that havg
fpr-end does rse path . .
not wrapped. This means that the maximum
(Far-end to ne : .
update size is one less than half of the
maximum value of the counters, i.e., 511 with

10-bit New_Credit and Old_Credit sizes.

The near-end sending-side then sets Old_Credjt

vith H = 1,-baffers are’freed up. The receiving- to the New Credit value received

ide shalliincrement New_Credit for each buffer
feed, 'and shall periodically inform the sending-
ide-of the number of buffers freed up so that
re—sending=side—can—update—its—Credit—Cotnt
accordingly. To avoid sending-side credit
starvation due to credit updates being lost,
credit updates shall be sent at least once a
second. If no buffers have been freed, then a
duplicate of the previous New_Credit shall be
sent. (See 4.4 for actions taken when expected
credit updates are not received for an extended
period.)

= (N _—h (N <

Mapping to Asynchronous Transfer Mode (HIPPI-ATM) 9
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4.6 Error control
4.6.1 HIPPI side errors

If the sending-side of a HIPPI Converter detects
a parity or LLRC error on its HIPPI side, it shall
set E = 1 in the HB_Header associated with that
HIPPI data. A HIPPI Converter receiving E = 1
in an HB_Header shall force parity and/or LLRC

errors in the associated burst being sent to the
HIRPIl Destination

4.6.3 Intermediate media errors

It is expected that errors in the intermediate
media will be detected by mechanisms provided
by the intermediate media. If the intermediate
media does not provide adequate error
detection, then it is strongly suggested that
additional checksums or other mechanisms be
provided.

H-PDlls received with intermediate medi

Qther HIPPI errors (e.g., sequence errors) shall
Re handled as specified in ISO/IEC 11518-1,
HIPPI-PH, and may not be signalled to the
HIPPI Destination.

Brrors associated with making and maintaining
dgonnections between the different entities are
detailed in 4.4.

4.6.2 Errors mapping between 800 Mbit/s
gnd 1600 Mbit/s options

lapping between 800 Mbit/s and 1600 Mbit/s
ptions is supported for most cases.
hat is not supported is when a 1600
HIPPI-PH is sending a short burst of 102

short burst mu $
urst. However, PP

A
g sends a short first burst
fpllowed.byvan odd number of full bursts. In this
dgase, \the receiving 1600 Mbit/s HIPPI-ATM
Converter will generate a short first burst, full

-

errors may be discarded with no indicatio
provided to the HIPPI Destination. Alternatively
guestionable data may
HIPPI Destination, bu

W o U .

D W o™

L= . ) —~+

The receiving-side sha
typuncate any HIPPI packet being received
discarding any further bursts from the sending
end until the end of packet is received, i.e., PA
10.

If an H-PDU carrying New_Credit informatio
from the receiving-side to the sending-side i
lost, the only harm will be to delay updating th
sending-side's  Credit_Count until anothe
New_Credit value is sent. The Credit_Cour
value will not be incorrect due to the missin
H-PDU unless the sum of the updates is greatg
than 511. (See 4.4 for the actions taken whe
expected credit updates are not received for al
extended period.)

- SO = =< WU I

2048-bytebursts—and—the—a—shorttast burst
containing 1024 bytes. This violates the
HIPPI-PH rule that there can only be one short
burst per packet. It is felt that most
implementations will tolerate short bursts at both
ends, but it can be avoided by making sure that
the Source always generates an even number
of full bursts following a short first burst if there
is the possibility of the Destination using the
1600 Mbit/s option.

10
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4.7 Bit and byte ordering

The byte positions within the HIPPI words, for
both the 800 Mbit/s and 1600 Mbit/s (32-bit and
64-bit) HIPPI-PHSs, shall be as shown in table 4.
Byte 0 is the first byte in the ordered byte
stream, byte 1 is the second byte, etc. Bit
ordering with a byte is as shown in figure 3.
Figure 3 also shows the byte order for the
800 Mbit/s HIPPI-PH option.

The H-PDU _Count field in the HB_Header
enables inverse multiplexing by indicating the
transmit order of the H-PDUs. At the receiving
side, the H-PDUs would be put back in the
proper sequence based on the H-PDU_Count
parameter.

For example, if there were four available
connections across the intermediate media,
numbered 1 - 4, then the first H-PDU could be

sent across - connection-1 the second acraoss 2
u

{IPPI-PH with

600 Mbit/s is fastl!r

nay well cause\ the

Table 4 — Byte assignments etc. At the receiving side, each H-PDU wouf
probably be recovered separately. The
Byte Data signals on Data signals on H-PDU_Count field in the eader. of eacp
No. 32-bit HIPPI-PH 64-bit HIPPI-PH o
0 D31-D24 D31-D24 3
1 D23-D16 D23-D16 '
r
2 D15-D08 D15-D08 S
3 D07-D00 D07-D00
4 D31-D24 D63-D56 L
5 D23-D16 D55-D48 f
when lower bandwidth is
6 D15-D08 en adding more connectiong
7 DO07-D00 Idth needs increase. Thesp
tions could be static, or added anp

The‘methods for making and controlling multipl
intermediate media connections are specific t
the particular media, and are outside the scop
of HIPPI-ATM.

112

w0

The credit-based flow control
intermediate media (as specified in 4.5) shg
operate in a global fashion (i.e., across thp

across thge
I

I.
]
A
M
qecrease tq complete set of intermediate media connectiong
tp use multipl ) Lo
in use) rather than across individugl
P _tra_n o o connections
This is to the striping '
gperations redundant arrays of
inexpensive disks (R ). In RAID, the data is
dpread .over multiple disks to increase
performance, while here it is used to spread the
transmission bandwidth over multiple
ihtefmediate media connections.
Mapping to Asynchronous Transfer Mode (HIPPI-ATM) 11
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4.9 Loop back

HIPPI Converters shall provide loop back
capability for fault diagnosis. Loop back allows
the echoed data to be checked for errors.

4.9.1 Local loop back

HIPPI Converters shall provide a local loop back
facility as shown in figure 5 as path LLB. Local

atalal hack shall cannect the transmit cignnl to

HB_Header. Failure to initialise may result in
overruns, credit starvation, or other errors. (See
45.2)

The near-end sending side control operation
used to set local loop back is beyond the scope
of HIPPI-ATM. It may be from a front panel
switch, or from some other source other than
the HIPPI connection.

\When francifinning infn, or_out nf' local loo

he receive signal within a converter. When in
bcal loop back, the signal to the far-end shall be
isabled. The shaded areas in figure 5 do not
articipate in local loop back, they are just
hown for reference.

'he task of the local loop back is to test the
ircuitry at the local end. The loop back should
herefore include as much of the circuitry at the
bcal end as possible.  Local loop back should
ccur as close to the intermediate media as
ossible. Ideally this would be implemented as
p-routing the intermediate media signal from
ne transmitter to the receiver, e.g., like 2
ack cable. This is shown as the LLB
gure 5.

redit and other parame
ommunicating sending-si
hould be initialised b

Near-;;;

back, any connections to the near-end HIRPR

based device shall be broken. Alsao)yaftg
transitioning into, or out o loop_back, th
credit parameters shall ad, jie., with |

plemented b
| cables betwee
Averter and the fal
2 with a HIPPI cabl
M Converter's sending

physically
ar-ena

intermediate media wi

AU =

-

[° 2]

O (D (D

Far-end
HIPPI-based HIPPI HIPPL-based
device conver Converter delice
(Source) \\ TS \ (Destination)
Transpdre ) _ i i - _ Transparent
Da \ \(se ing-side) : ! (receiving-side) Data
————————— 8 ! HIPPI f----—t-----
HI| | T | T
HIPPI-PH ?? HIPPI-PH | XX T ] XX | HIPPI-PH HIPPI-PH
/ ! ! N
: ! g
= H | ~
CONNECT 3 i Intermediate | S CONNECT,
READY ' 5| 3 i Media | = READY
.1Destination) 3 - ! i @ (Seurce)
Transparent - - | 3 ! i * ) ! Transparent
Data (receiving-side) ! I (sending-side) Data
““““““ HIPPI ; | i ; HIPPI f===—====——1
HIPPI-PH | HIPPI-PH | XX ! <@ XX 1 HIPPI-PH HIPPI-PH
\ )
Figure 5 — Near-end HIPPI Converter in local loop back
12 Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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5 ATM Specifics

Figure 7 shows HIPPI-ATM Converters in a
representative full-duplex system. The structure
and details of ATM are specified in ITU-T 1.361.
The ATM side of the HIPPI-ATM Converter uses
the ATM Forum User-Network Interface
Specification (UNI) [3]. With respect to the UNI,
the HIPPI Converter operates as an ATM user

actadtao-an ATM ato

The eight-byte AAL 5 Trailer contains:

— The CPCS-UU and CPI control fields are
not used by HIPPI-ATM.

— Packet Length contains the actual length, in
bytes, of the user data, i.e., the H-PDU.
Packet Length does not include the Pad or
Trailer.

— CRC-32 provides a Cyclic Redundancy
Check (CRC) over the entire CPCS-PDU

GORR h
BhRRecteatoahRA v SWHeER:

An ATM switch may or may not be in the
qystem; it is just shown for completeness. ATM
gwitches do not modify or otherwise transform
the payload portion of the ATM cells. ATM cells
dre delivered in the same sequence as they
were sent.

8.1 ATM format

ATM Adaptation Layer 5 (AAL 5), as specified in
ITU-T 1.363, carries the H-PDUs. Using the
game style as used in figure 3 for the
flgure 6 shows the format of the AAL 5 Co
Part Convergence Sublayer — Protocol
Wnit (CPCS-PDU).

[he AAL5 CPCS-PDU
puting and control is pI

1
4

,

gach cell. The resyltan
the entities passp@?
Rigure 8 shows

g

A

f

00 Mbit/s HIPPI-PK

Rayload partio h AAL 5 CPCS-PDU.

The AAL 5 Pad-isunusgd bytes used to fill out
the last cellto right justify the Trailer. The Pad
is limited\to 44 bytes, rather than the normal
47 bytes; because the HIPPI data is a multiple
qf 4-bytes.

including the Payload (H-PDU), Pad, coniro],
and Packet Length fields.

Py
o
c
=
=]
Q
o
5
~—+
=
D
>
— D

Virtual Path
Identifier

LD =00 D W =

—_— =

switck_are controlled as described in the AT)
UNPY3]. The operations to set up, or tear dowr
virtual circuits are outside the scope ¢
IPPI-ATM.

—h

5.3 ATM error control

It is expected that most of the errors on th
ATM side will be either bit errors, or droppe
cells. Bit errors will be detected by the AAL
CRC-32. Dropped cells may occur as the resu
of congestion in an ATM switch, G
uncorrectable errors in the ATM headef.
H-PDUs with H = 1 contained in a single cql
that is dropped will not be detected by the AT
checking, but should be detected by ahn
H-PDU_Count error. H-PDUs with H = (,

= e~ O

Pnnfnining nnly credit ||Inrinfpe1 will be contained
in a single cell, which if dropped should not
cause lasting harm. (See 4.6.2.)

AAL 5 CPCS-PDUs received with either
CRC-32 errors, or errors in the AALS
CPCS-PDU Length field (signifying more bytes
in the PDU than in the number of cells
received), shall be discarded with no indication
provided to the HIPPI Destination.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM) 13
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Bit 7 Bit 0
Byte 0
AAL 5 CPCS-PDU, ie. Byte 1
Payload, Iy ppy with: }
i.e., H-PDU HB_Header
(8-2056 HIPPI_Burst_Data
bytes) (see Figure 3)
AAL 5 Pad Unused Pad
(0-44 bytes
Bytes)
CPCS-UU
AAL 5 CPI
Trailer
(8 bytes) — Packet Length —|

CRC-32

S

Figure 6 — AAL 5

Near-end [\/\

HIPPI-based HIPEI V/ATM HIPPI HIPPI-based
device onvert > i Link Converter device
i and/or
(Source) | switch ! (Destinatiof)
Transparent : i Transpareift
Data /\\ (sendr ! : (receiving-side) Data
H-———=====—1 ATM 1 \ATM HIPP| f=======-1 -
IPPI y , | x
HIPPI- mPP}\QH YAAL 5 > -] AAL 5 | HIPPI-PH HIPPI-PH
D% : | 5
SONNEET, 3 ! i 5 CONNECT,
READY G g ! i g READY
l(Destination) v g : ! @ (Source)
Transparent . _ « : i _ ) Transparerft
Data (receiving-side) ! : (sending-side) Data
= —————-1 HIPPI T ATM 1 :ATM T HIPPIF————————1 =
HIPPI-PH | HIPPT-PH T AAL S T=: I<==IWF5‘‘.‘Fl'I'F"F"I'F"FF HIPPI-PH
Figure 7 — System with HIPPI-ATM Converters
14 Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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HIPPI burst H-PDU ATM cells
Bit 7 Bit 1
Byte 0 1 2 3 ATM Header 5
Bit 31 Bit 0 HB_Header 8 HB_Header 8
First word Byte 0 First
Byte 1 ATM cell
elc.
40
First 40
tes of
IPPI_Burst-Data
HIPPI burst n 1024 Fw
NUATM Header | 5
HIPPI_Burst_D \>
Next 48
LLRC Bytes of 48

1
HIPPI burst nil

S

W

2048

HIPPI_Burst_Data

40 more ATM cells
like the one above

ATM Header

Last 40
Bytes of
HIPPI_Burst_Data

NOTE — Numbers to the right side of the figures
are the number of bytes in the field.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

AAL 5 Trailer

Lagt
ATM cell

40
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HIPPI burst H-PDU ATM cells
Bit 7 Bit 1
Byte 0 1 2 3 4 5 6 7 ATM Header 5
Bit 31 BitolBité3  Bit32 HB_Header 8 HB_Header 8
First word Byte 0 First
Byte 1 ATM cell
elc.
40
First 40
tes of
IPPI_Burst-Data
r\>
NUATM Header | 5
HIPPI burst HIPPI_Burst_D \>
Next 48
Bytes of 48
HIPPI_Burst_Data
2048
2048 :
40 more ATM cells
like the one above
| Q ATM Header 5
Lagt
Last 40 ATM cell
Bytes of
HIPPI_Burst_Data § 40
S \List Wi
\l\LR?\\ AN \8> AAL 5 Trailer | 8
NOTE — Numbers to the right side of the figures
are the number of bytes in the field.
Cioira O Mannina-a- 1600 Mhbhit/s HIPPLPH full hiiret tao an H.PDL] and ATM calle
Figure appirg-a-1+600-MbitlsHIRPRI-RPH{ull-burstto-an-H-RDU-and-ATM-cells
16 Mapping to Asynchronous Transfer Mode (HIPPI-ATM)
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Annex A
(informative)

HIPPI-ATM IP Router

A.1 Overview

This annex describes the use of existing
standards for routing Internet Protocol (IP)

A TM based systems This annex is mcluded as
yseful information, not as requirements or
implementation specifics.

The HIPPI-ATM IP Router uses existing
gtandard IP transport mechanisms for both the
HIPPI and ATM based devices. Transport of IP
qver HIPPI is specified in ISO/IEC 11518-3,
High-Performance Parallel Interface -
Encapsulation of ISO 8802-2 (IEEE Std 802.2)
logical Link Control Protocol Data Units
HIPPI-LE) [4] and RFC 1374 [5]. Transport of
IP over ATM is specified in RFC 1483 [6] and
RFC 1577 [7]. No changes should be ree
tp the protocols of either the HIPPI 0
Based devices. The ATM-based device N
yse LLC SNAP headers.

hysical layer ugé
pecified, and mg
implementer  based

The functiens performéd in figure A.1 to transfer
an IP PDWU¥from the HIPPI-based device to the
ATM-based Device include:

. LUDDI el k. 1D D

b) HIPPI switches, e.g., as described in
HIPPI-SC [1], may be between the HIPPI-
based deV|ce and the HIPPI -ATM IP Router

completeness HIPPI swnches do not mod|
or otherwise transform the packet.

=D U0 = =5 0 =

e) An ATM switch may or may not be in th
system; it is just shown for completenesyg.
ATM switches do not modify or otherwis
transform the payload portion of the ATM
cells. ATM cells are delivered in sequence.

D

D

f) In the ATM-based device, the IP PDU is
extracted from the AAL 5 packet.

A similar scenario may be used to transfer IP
PDUs from the ATM-based device to the HIPP
based device.

L ] o
a) \JII uic TnrTrTrolutc, uic 1m mUuU 1o pJiatTu ini

a HIPPI packet as specified by HIPPI-LE [4]
and RFC 1374 [5]. This process uses a
HIPPI-FP header [2], and a HIPPI-LE header,
preceding the IP PDU. The resultant HIPPI
packet is transmitted using ISO/IEC 11518-1,
HIPPI-PH, to a HIPPI Destination, in this case
the HIPPI-ATM IP Router. This is shown in
figure A.1 by following the IP PDU, from the
HIPPI Source in the HIPPI-based device,
down through the protocol stack of HIPPI-LE,
HIPPI-FP, and HIPPI-PH.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM) 17
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HIPPI-based i HIPPI ' HIPPI-ATM ATM-based
device i Switch | IP Router device
(HIPPI o
Source) ! : (sending side) (Receive)
IP-PDU , ' IP-PDU IP-PDU
HIPPI-LE i : HIPPI-LE
HIPPI-FP : | HIPPI-FP [| AALS AAL 5
————————— HIPPI ! T [ S
HIPPI-PH =3 F=—>| HIPPI-PH
(HIPPI : /\ o
Destination) I ! (receiving side)
IP-PDU : | IP-PDU
HIPPI-LE HIPPI-LE
HIPPI-FP ! HIPPI-FP [| AALS
————————— HIPPI | "hippl | -
HIPPI-PH ! gt HIPPI-PH

Figure A.1 — System with HIPPI-

A.2 |P packet mapping AAL 5 Packet
Figure A.2 shows the operations us . .

. ) I-F
mapping a HIPPI packet carrying an IP P el 7] } Discarded
an AAL 5 packet carrying the same IP( PD Added {[ VPI/VCI
Mapping in the inverse directian is also possible. \ “}-\_ MPPI-FP -
RFC 1374 [5] spe | ( Discarded
Transmission Unit (MTUNfotx NP packsts) as ~—1 - - o 1,
65,280 (decimaly\_bytes imy \theNcHWPIS L/ 2 4
gnvironment. " _______________ LLC/SNAP -
ATM AAL5" [8] specCiflesVa default MTW of  F =
9180 bytes. N
method of determ P
grbitrary ne User Data
may be used with thelHIRPI-ATM IP Router to  }. .
determing the ]
When going froRy HIPRI to ATM, The_ VPI/VCI AAL 5
may be derived from_the IP adt_:lress in the IP Added Padding -
BDU header, or from the received I-Field, or TEEER e e
from the"HIPPI-LE Destination_Switch_Address, - AAL 5 Trailer -
gr from the HIPPI-LE Destination_IEEE_Address
(B8-bit _address). When going from ATM to

HIPPI, the IP address in the IP PDU header
may be used to derive the I-Field, the HIPPI-LE
Destination_Switch_Address, and the HIPPI-LE
Destination_IEEE_Address (48-bit address).
This annex does not specify how these fields
are derived.

18

Figure A.2 — HIPPI to AAL 5 IP packet
mapping

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)


https://standardsiso.com/api/?name=706b172cd5b800f74eff899041e6c842

