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— Part 5: Memory Interface (HIPPI-MI)

— Part 6: Physical Switch Control (HIPPI-SC)
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— Part 9: Serial Specification (HIPPI-Serial)
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Information technology —

High-Performance Parallel Interface —

Part 8:

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

1 Sdope

This jpart of ISO/IEC 11518 defines the frame
formats and protocol definitions for
encapsulation of High-Performance Parallel
Interface — Mechanical, Electrical, and
Signglling Protocol Specification (HIPPI-PH)
packets for transfer over Asynchropous
Trangfer Mode (ATM) equipment, i.e., tugnelli
through ATM, or for use with other media
informative annex describes an IP Routg
use between HIPPI and ATM systems.

Physical layer specificatichs
ATM| cells are not i
800 Nibit/s (100 MByte
(200 MByte/s) HIPPNP
Trangfers from a
HIPP|-ATM, to a
vice \ersa, are supgoxted

2 Nar

The [following'standaxds contain provisions
whicl], through reference in this text, constitute
provigions.of this International Standard. At the
time pfipublication, the editions indicated were

ISDN

ISDN

dard,
the following definitions apply.

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

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

3.1.3 protocol data unit (PDU):  The (nit of
data transfer between communicating peef layer
entities.

3.2 Editorial conventions

valid. All standards are subject to revision, and
parties to agreements based on this Inter-
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)

tr—this—part—of tSOAEC-11518,—=anmumber of
conditions, mechanisms, parameters, or similar
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.

In figure 2, 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.

Connection | Connection | | Connection HIPPI-PH signals are encapsulated in H-PDUs,
Established | Established Established | Wansferred  transparently  through the
- sl intermediate media, and reconstituted as
_F - = ~__ HPPT-PH—Signals.— There are no Tequirements
= - — as to the format or data <ontent of the)HIPPI
Packet Packet Packet signals other than : the
— sz=- specifications of [ISQH 1 I-PH.
1 e The use of HIPPI-E ipper
== — -~ layer protocol, i$ not
Burst Burst Burst required. n the
_ S intermedigte~_media only
~~~~~ differencés. seen. behya HIPPI
" ' y the
most
H the
may

Fig
4 for
ed in

Oncel

to thg Destination. Eac
more| bursts. Bursts
words$. The 80Q i
4-byt¢ words, the
8-byt¢ words.
256 v
may
short
last b

4.2 HIPPI Conve

Figurge 2,~shows HIPPI Converters in a
representative  full-duplex system HIPPI

a) The HIPPI Source outputs a packet of|data,
with the packet composed of one or [more
bursts. There are no restrictions as to thg size
or content of the packet, or to the inclusfon or
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 device
(Source) and the HIPPI Converter (sending-
side) similarly for the far-end.

switches, e.g., as described in HIPPI-SC [1],
may exist between the HIPPI-based devices
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 o i i L Transparent
Data (sending-side) i ' (receiving-side) Data
____________ HIPPI T : : T HIPP| f—=======-=--
HIPPI-PH ==sp HIPPI-PH | XX --N: =31 XX | HIPPI-PH HIPPI-PH
|
l ! s
< | ] g
CONNECT, 3 | Intermediate 3 CONNECT,
READY = I Media | = READY
I(Destination) 1 + 3 ! : @ Source)
Trangparent o ® i : o Trahsparent
Oata (receiving-side) : : (sending-side) Data
““““““ HIPPI ' [ ' ' Gl R
HIPPI-PH | HIPPI-PH | XX T—E ] XX | )@\PH HIPPI-PH
\ )
Figure 2 — System with generic HIPPI
b) [The sending-side shall assemble up to
2048 bytes of HIPPI-PH burst data re ol inf i
(in jone or two bursts), with an HB_| aSSteS Ccl>tn ro lgornnatut))n
intgd an H-PDU. Each H-PDU is then catried 3:};’3[ e:js. gnay € s§ nThy
thrqugh the intermediate media. Sad hall be th f.at? l;:sg(s). fthe
intgrmediate media reverse direction pa er shall be the first eight bytes pf the

Cre

dit information prowdes oW co
tot 3

NrValid (bit 31)

c) (At the receiving-si V = 1 means that HB_Header Wqrd 1
recpvered. E H-F contains valid information. (See the | pit for
datg shall be tr ) contents selection.)
intd one or two HIP V = 0 means that contents of HB_Hpader
without HIPPI d Word 1 shall be ignored.
control i Qn.
from the ivi [ | = I-Field (bit30) signifies which of two
eqyivalent to ¢ parameter sets is contained in HB_Hpader
HIAPI & Word 1 when V = 1.
| = 1 means that a new connection is |being
requested and Word 1 contains I-Field
4.3 H-PDU<format information.
| = 0 means that Word 1 contains credjt and
A HIRPIZPH packet is composed of one or more capability information. | = 0 shdll be
data bursts. The data portion of one or two of transmitted when V = 0.

these bursts, and an eight byte HB_Header
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=1orL=1).
side. . H = 0 means that the contents of this H-PDU

PA = 01 means that the receiving-side shall do_not affect the HIPPI receiving-sids (i.e.,
aksert the PACKET Signal. If the H-PDU this H-PDU contains creditOubdate
cpntains  HIPPI_Burst_Data, then the ide): DUs
RACKET signal shall be asserted before formation | (i.e.
transmitting the burst(s). flow

PA[= 10 means that the receiving-side shall y be
deassert the PACKET signal. If the H-PDU dless
cpntains  HIPPI_Burst Data, then the The
PHACKET signal shall be deasserted after decrément
thransmitting the burst(s). apsmitting an H-PDU

PA|= 11 means that the receiving-side shall eceiving-side shall not
assert the PACKET signal before New’ Credit  value |when
transmitting the burst, and then deassert the -PDU with H = 0.

HACKET signal after transmitting
brsi(s). » (bit 22) shall be transmitted as
) hut shall not be checked at the receivger.
E = Hrror (bit 26)

E 4 1 means that the sendjrg-si \length (bits 21-12) denotes the length of
pprity or LLRC error iq the\ ddta fro PIIPPI_Burst_Data field in 32-bit wordg, i.e.,
HIPPI Source. The eiving-side s jurst_Length times 4 bytes.
force parity and/o i
burst(s) being geqt to H-PDU_Count (bits 11-0) is a running ¢ount,

E H 0 requires io modulo 4096, of the number of H-PDUs with H

= 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
| N NN RN
SV SV - W dO

HB| Header VW\Q}A E R [rsv|H R Burst_Length H-PDU_Count or

(g bytes) " 1g |y Rsv Credit_Information WLIWd 1
HIPPI

Burst data

(0-2048 HIPPI_Burst_Data (0 to 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
Destination has deasserted the CONNECT

— 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
the HIPPI_Burst_Data field:

signal to break the connection before
rgceiving D = 1, i.e. unexpectedly — ONESHOTLDUISTS 2Us6 DYEs), OF
djsconnected. The near-end HIPPI — one full burst (2048 b es)
Jonverter receiving-side shall pass this
indication to its local sending-side, which in An  H-PDU cor es| of
tyrn shall deassert the CONNECT signal to HIPPI_Burst_Data, diving-
the near-end HIPPI Source. As noted in A.6 side of an \ tb an
of ISO/IEC 11518-1, HIPPI-PH, the near- 800 Mbit/s hall bexpassed tp the
end HIPPI Source may not see this HIPPI-PHas
indication, or associate it with the
cpnnection that caused the indication. PP| Burst Data to
B 5 0 requires no action by the receiving-side. o} st
(\ AN
N = Gredit_Information (bit 30) \ @7 (by(\es)U Mvert HIPPI Burst_Data fo:
N ¥ 1 means that the Credit InformatiqQn i >¥\/
New_Credit. \§102 one short burst
N ¥ 0 means that the Credit Information i 10\25 one full burst
Initial_Credit. % the first data sent as @ full
) ) to 2047 | burst, remaining data senf as a
Rsv 3 Reserved (bits 29+20) t short burst
as zeros, but shall ng
receiver. 2048 two full bursts
Credit_Information é;
4.3.3| Data fields An  H-PDU containing n  bytes| of
HIPPI_Burst_Data, received by the recdiving-
HIPP)_Burst Data Pl Source side of an HIPPI-ATM connected to a|1600
information Tt 0 HIPPI-PH bursts. Mbit/s HIPPI-PH, shall be passed tq 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 on 1600 Mbit/s Table 2 — Mapping HIPPI_Burst_Data t¢
HIPP]-PH(_ contain from one 64-bit word to 1600 Mbit/s HIPPI-PH bursts
256 g4-bivwords (eight bytes to 2048 bytes).
The individual HIPPT-PH bursis are transierred n (bytes) Convert HIPPI Burst_Data to:
as 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)
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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
data, or if HB_Header Word 0 contains HIPPI
state information, for processing by this
receiving-side . Table 3 is a summary of the
actions taken for the different combinations of
the V| S—Vv= =0 | T

comMination.

4.4 ¢onnection and routing control

In relgtion to figure 2, an end-to-end connection
is dactually composed of three separate
conngctions.  The connection between the
HIPP]-based device and the HIPPI Converter
shall| be as specified by ISO/IEC 11518-1,
HIPPJ-PH, i.e., by the HIPPI REQUEST and
CONNECT signals and the I-Field.

NOTE - HIPPI switches between the
based devices and the HIPPI Converter:
uge the
described in HIPPI-SC [1]

The fonnection across, an
mediq is specified in
passipg of H-PDU

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
intermediate media becoming part of the
connection setup time. These separate
connections allow a system to send small
packets composed of a single H-PDU, or a

- i -and-

HIPPI
receives a HIPPI conngction
2, it shall make a connection to tHe far-
PPI-based device, send the packet, and
disconnect from the far-end HIPPI-lhased

If a parity error occurred on an I-Field from the

media shall be
mediz HIPPI Source to the near-end sending-sidg, the
' HIPPI Converter shall immediately rejegt the
These connection and not send an H-PDU.
perfo
able 3 — Summary of V and H bit actions
V|and Hbits Action
01| <106/ 11
v v Sending-side increments the H-PDU_Countimthe F-PDU
v v 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
state of the intermediate media unexpectedly
changes such that H- PDUs can no Ionger be

conngction at a later ti

The
sendi g—S|de break any existing
conng¢ctions’ with the HIPPI-based device
Sourgeysand shall reinitialise the intermediate

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 control between the HIPPI-based
deV|ce and the HIPPI Converter shall be as
; , i.e.,

flow

credit
ontrol
g., to
ATM
in the
arate
ulses

end

iving-
| Credit
valde Yo the sending-side. This value dgnotes
the capability of the receiving-side to dccept
-PDUs, e.g., one credit for each 1024-byte
HIPPI burst. The sending-side now| has
permission to send that number of H-PDUs to
the receiving-side.

As the receiving-side processes the H-RDUSs,
and forwards the bursts to the HIPPI
Destination, it frees up buffers. The recdiving-
side notifies the sending-side of the now free
buffers by sending credit updates.

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

media link as specified in 4.5.2.

Mapping to Asynchronous Transfer Mode (HIPPI-ATM)

As noted in ISO/IEC 11518-1, HIPPI-PH,
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
rate. Interms of a bandwidth-delay product:

n =20,12xBW xRTT
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)

4.5.1 Credit parameters

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;

send an H-PDU with R =1 and H = 1 in the
HB Header.

Oper tions om the credit vatues shattbe done
with tivo's complement arithmetic. The sending-
side ghall use the following credit parameters:

— Credit Count — The current number of
recgiving-side  buffers available. The
Crddit_Count shall be decremented by the
senjding-side for each H-PDU with H = 1
trannsmitted. The sending-side shall not send
H-RDUs with H = 1 when Credit_Count = 0.
Theg Credit Count value shall be 20 bits in
length. (See 4.3.1 and 4.3.4 for operations
with H=0.)

— DId_Credit — The previous Ne

parameters:

— lhitial_Credit — Th
H-RDUs that ean
recgiving-side
Initfal_Credit value

- N
avdi
Thg
for
cou
shg
be |right justified in\the Credit_Information
fieldl, withszeros in thé ten most significant bits
of CreditAnformation.

Any HIPPI data within the
discarded. Passing the

sending-side (Shiall be
iomHPPU is

and

o the
B) in
iving-

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

HIPPI state change information or
Burst_Length # 0;

setN = 0;

set Credit_Information = Initial_Credit |value
received.

This HB_Header may be sent as the| only
information in the H-PDU, or in an H-PDU that
also contains HIPPI_Burst_ Data being| sent
from the far-end sending-side. This H-PDU
transfer is shown as (C) in figure 4.

The credit operations are based on the number
of buffers for 1032-byte H-PDUs. 2056-byte
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.

Upon receiving an H-PDU with V =1 and | = 0,
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

HIPPI Converter HIPPI Converter

; . e - )
(sending side) A) (receiving side)
Credit_Count Initial_Count

OId_fredlt New_Credit
(D) v (B)

. ) (C) . )

(receiving side) [<«———— (sending side)

I

To send credit update information to the near-
end sending-side, the far-end receiving-side
passes the New_Credit value to the far-end
sending-side. This is shown as (B) in figure 4.

The far-end sending-side shall form up an
HB_Header:

setV =1,

setl=0;

set H = 1 if this HB_Header also contains

Figure 4 — Credit parameters and credit
control flow

The pear-end sending-side, upon seeing N = 0
shall:

set H-PDU_Count = 0;
set Old_Credit = 0;
sett Credit_Count = Credit_Information.

The s$ending-side is now enabled to send data
to thg receiving-side since the Credit_Coyrit

set t¢ the Initial_Credit value. (See 4%
what happens if the initialisation is lost.)

Whilg the receiving-side cannot initiate
initial{sation operation, i i
most|of the link and parame
had neceived the (A) messag
start the procedure :rom there
The ¢redit across\he inte

operdgtes in a dua 3
initial{sation proc

far-end does
(far-end to ne&r-end

4.5.3| Updating

As the receiving®si

with H = 1;-'Boffers are’freed up. The receiving-
side g$hall'increment New_Credit for each buffer
freedl and shall periodically inform the sending-

HIPPI state change information or
Burst Length # 0;
setN =1,

set Credit_Informatio
value received.

This HB_Header he| only
information in a \J, 6 PDU that

S being| sent
his H-PDU

~Credit

with V = 1 and|l = 0,
-side shall pas$ the
to the near-end sending-
as (D) in figure 4.

sending-side, upon seeing Nl = 1,
pdate Credit_Count with the recgiver's
change, i.e., New_Credit minus
redit, since the previous update:

Credit_Count = New_Credit — Old_Credit
+ Credit_Count

This equation uses two's complement modulo n
arithmetic, where values that wrap shall be
treated as larger values than values that| have
not wrapped. This means that the maxjmum
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_(Credit
to the New_Credit value received.

side of the number of buffers freed up so that
the sending-side can update its Credit_Count
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.)
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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
HIPPI Destination.

Othel No
be handled as specified in ISO/IEC 11518-1,
HIPPJ-PH, and may not be signalled to the
HIPP] Destination.

Errorg associated with making and maintaining
conng¢ctions between the different entities are
detailed in 4.4.

4.6.2| Errors mapping between 800 Mbit/s
and 1600 Mbit/s options

Mapging between 800 Mbit/s and 1600 Kbit/s
optioms is supported for most cases.
that [s not supported is when a 1600
HIPPJ-PH is sending a short burst of 102
to 2047 bytes followed by more bursts \in t

more|full bursts; violating
a shqdrt burst mu
burst] However, HPP

D1 A
burst
when
Sourq

1024
very ljkefy

Anoth
an 80 sends a short first burst
followed'by-an odd number of full bursts. In this
case,| thé receiving 1600 Mbit/s HIPPI-ATM

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-PDUs

received with intermediate media

guestionable data may
HIPPI Destination, bu

all be

s an
Count
st its
DUs.
en if
e and
The receiving-side | shall
typuncate any HIPPI packet being recgived,
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 infornpation
from the receiving-side to the sending-side is
lost, the only harm will be to delay updatirg the
sending-side's  Credit_ Count until another
New_Credit value is sent. The Credit_Count
value will not be incorrect due to the mjssing
H-PDU unless the sum of the updates is gfeater
than 511. (See 4.4 for the actions taken jwhen
expected credit updates are not received for an
extended period.)

Converter will generate a short first burst, full
2048-byte bursts, and the a short last 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.
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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.

Table 4 — Byte assignments

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 across 2,
etc. At the receiving side, each H-PDU would

propably— be recovered  separately. The
Byte Data signals on Data signals on H-PDU_Count field in the#/HB~Headeryof|each
No. 32-bit HIPPI-PH 64-bit HIPPI-PH H-PDU would be used tqQ reordexthe) tedeived
ignals.
0 D31-D24 D31-D24 L diate
1 D23-D16 D23-D16 ms,
order
2 D15-D08 D15-D08 r the
3 D07-D00 D07-D00 ide.
4 D31-D24 D63-D56 one
5 D23-D16 D55-D48 texmedia connection during perigpds of
th is
6 D15-D08 Ltions
7 D07-D00 [hese
and
The‘methods for making and controlling mpltiple
4.8 thverse multiplexing|( intermediate media connections are specffic to
‘ P 9 the particular media, and are outside the $cope
HiPPkPH  with of HIPPI-ATM.
1600le'US Is faster The credit-based flow control acrosy the
As suich, the speed™\Q . . . ey
intermediate media (as specified in 4.5)| shall
may |well cause\ the . . ) |
operate in a global fashion (i.e., acrosg the
decrdase to yr . . . .
: complete set of intermediate media connegtions
to use multipl ) L
in use) rather than across indiyidual
to _transter connections
This |is to the striping '
opergtions redundant arrays of
inexpensive_disks (R ). In RAID, the data is
spredd , over multiple disks to increase
perfofrmiance, while here it is used to spread the
transmissiomn ardwidth OVeET muttipte
intermediate media connections.
Mapping to Asynchronous Transfer Mode (HIPPI-ATM) 11


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

11518-8 © ISO/IEC:1999 (E)

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
loop back shall connect the transmit signal to
the receive signal within a converter. When in

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 transitioning into, or out of, local loop
back, any connections to the near-end HIPPI-

local 00p DacCKk, te bigndl L0 the Tar-ena sriall oe
disabjed. The shaded areas in figure 5 do not
partidipate in local loop back, they are just
showp for reference.

The fask of the local loop back is to test the
circuitry at the local end. The loop back should
therefore include as much of the circuitry at the
local end as possible.  Local loop back should
occull as close to the intermediate media as
possiple. ldeally this would be implemented as
re-royting the intermediate media signal from
the tfansmitter to the receiver, e.g., like 2
back |cable. This is shown as the LLB
figurd 5.

credif and other parame
communicating sending-si
should be initialised b

Near-;;;

based—device shatt—e broker. AISO, after
transitioning into, or out o loopack, the
credit parameters shall ad e, With R

Remote lpOp_ & 3 implementgd by
physically N e | cables befween

&r-end verter and the far-
2 with a HIPPI |cable
M Converter's sending-

intermediate  medip  will
ebably provide a mechanism to chegk the
of the intermediate media, a separate
-level remote loop back was not felff to be

Far-end
HIPPI-based HIPPI HIPPI-based
device conver Converter device
(Source) \ \ g \ (Dbestination)
Transpéare o ! i - Transparent
Da (sending-side) ] ! (receiving-side) Data
T 100! . i ! " HIPPI f-——-----—
HIPPI-PH ﬁ? HIPPI-PH | XX  [=t=»i =31 XX | HIPPI-PH »1 HiPPI-PH
L | I
L/ ! i
] i 3
= g i 1 L
T CONNECT., ET \ i Intermediate | 5 T CONNECT,
READY. 5 @ L Media ! %, READY
l(Destination) ! ¢ gl - i i a ‘ (Source)
Transparent " i i - Transparent
Data (receiving-side) i ! (sending-side) Data
““““““ HIPPI ; i i ; HIPPI f===—====——1
HIPPI-PH |- HIPPI-PH | XX T—, <@ XX | HIPPI-PH T HIPPI-PH
L | | 1
\\ __________ 7

Figure 5 — Near-end HIPPI Converter in local loop back
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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
connected to an ATM switch.

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
including the Payload (H-PDU), Pad, control,
and Packet Length fields

An ATM Swiich may or may not be In the
system; it is just shown for completeness. ATM
switches do not modify or otherwise transform
the payload portion of the ATM cells. ATM cells
are delivered in the same sequence as they
were [sent.

5.1 ATM format

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

The [AAL5 CPCS-PDU
48 byte cells, and a 5-b
routing and control is plg

each|cell. The resyltan
the eptities passp@?
Figure 8 shows

800 Mbit/s HIPPI-PH
ATM |cells.
for a [L600 Mbit/s

The H-PDya sp Cifi
paylopd partio h AAL 5 CPCS-PDU.

The AAL 5 Rad) ed bytes used to fill out
the Igst cellNto' right justify the Trailer. The Pad
is linjited \to 44 bytes, rather than the normal
47 bytes,”because the HIPPI data is a multiple

Routing on the ATM si QNthe y the
Virtual Path Jdentifi annel
Identifier bader
vith a
Single
used
I/VCI

the
hared

gnd/or
switck_are controlled as described in the] ATM
UNI}3]. The operations to set up, or tear glown,
virtual circuits are outside the scope of
IPPI-ATM.

5.3 ATM error control

It is expected that most of the errors on the
ATM side will be either bit errors, or dr¢pped
cells. Bit errors will be detected by the PAL 5
CRC-32. Dropped cells may occur as the fresult
of congestion in an ATM switchf or
uncorrectable errors in the ATM header.
H-PDUs with H = 1 contained in a single cell
that is dropped will not be detected by thel ATM
checking, but should be detected by an

of 4 bytes.

H-PDU_Count error. H-PDUs with H = 0,
containing only credit updates, 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 } PCS:P IPRI AT@, erter
Far-end

Near-end [\/\

______

14

HIPPl{based HIPRI v/ ATM i HIPPI HIPP|-based
deyice onvert > i Link Converter dgvice
i and/or
(Sdurce) | switch ! (Destihation)
Trangparent ! i Transparent
Data /\\ (sendr ! : (receiving-side) Data
——————————— ATM 1 \ATM HIPPI f=-==1------
IPPI y ! . "
HIPPI- mPP\sQH VAL 5 H- ] AAL 5 | HIPPI-PH HIPRI-PH
D% : | 5
donnEeT, 3 ! i 5 CONNECT,
READY 5 g ! i g READY
k(Destination) =2 : | @ (Spurce)
v @ ! i
Trangparént . i Transparent
Data (receiving-side) | ! , (sending-side) Data
““““““ HIPPI ; ATM | ATM ; HiPp) f====—===-1
HIPPI-PH | HIPPI-PH | AAL5 1— . AAL 5 | HIPPI-PH HIPPI-PH

Figure 7 — System with HIPPI-ATM Converters
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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
First40
tes of
IPPI_Burst_Data
HIPPI burst n 1024 Fw
N ATM Header || 5
HIPPI_Burst_D \>
Next 48
LLRC e Bytes of 48
HIPPI_Burst_Data

HIPPI_Burst_Data|f 40

<Q< Last 40 ATM cell
AN

Bytes of
RN

AAL 5 Trailer 8

2048 :
40 more ATM cells
like the one above
| Q '
ATM Header 5
HIPPI burst n il 1024
\/ Last
\List W
4)

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

Figure 8 — Mapping two 800 Mbit/s HIPPI-PH full bursts to an H-PDU and ATM cells
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HIPPI burst

Byte 0 1 2 3 4 5 6 7

Bit 31 Bit 0IBit 63

Bit 7

ATM cells

ATM Header

Bit 32

HB_Header

HB_Header

First word

Byte 0
Byte 1
efc.

HIPPI burst

2048

HIPPI_Burst_D

N

First40
tes of

IPPI_Burst_Data

2048

X

N ATM Header
Next 48

Bytes of

HIPPI_Burst_Datal

40 more ATM cells
like the one above

ATM Header

Last 40
Bytes of
HIPPI_Burst_Data|

ETCENN

&7

NOTE — Numbers to the right side of the figures

are the number of bytes in the field.

AAL 5 Trailer

Figure 9 — Mapping a 1600 Mbit/s HIPPI-PH full burst to an H-PDU and ATM cells
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Bit 1

5

8

First
ATM cell

40

48

Last
ATM cell

40
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Annex A
(informative)

HIPPI-ATM IP

A.1 Overview

This annex describes the use of existing
standards for routing Internet Protocol (IP)
packets between HIPPI based systems and
ATM based systems. This annex is included as
usefyl—miormation, not as
entation specifics.

The |HIPPI-ATM IP Router uses existing

r ATM is specified in RFC 1483 [6] and
RFC [1577 [7]. No changes should be required

The

repregentati \
provifles the forgard\and re

ATM4based Device include:

Router

b) HIPPI switches, e.g., as described in
HIPPI-SC [1], may be between the HIPPI-
based device and the HIPPI-ATM IP Router.
A HIPPI switch is shown in figure A.1 just for
completeness. HIPPI switches do not modify

de of
P and
l the

de of
DU is

ATM
layer
er is
M 1P
‘M 1P
orum
\I) for

e) An ATM switch may or may not be |n the
system; it is just shown for completgness.
ATM switches do not modify or othgrwise
transform the payload portion of the |ATM
cells. ATM cells are delivered in sequenge.

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 HIPPI-
based device.

a) On the HIPPI side, the IP PDU is placed in
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)
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A.2 IP packet mapping

Figure A.2 shows the operations us
mapgding a HIPPI packet carrying an IP P
an AAL 5 packet carrying the same IP( PD
Mapging in the inverse directje

RFC
Trangmission Unit (MTU

65,280 (decima byt
envirpnment. "
ATM|AAL5" [8] spe
9180|bytes.
methpd of determ
arbitrpry ne

may
determi

When going froi HIPRI to ATM, The VPI/VCI
may pe derived from_the IP address in the IP
PDU |header, or from the received I-Field, or
from the<HIPPI-LE Destination_Switch_Address,

IFiel—_ | } Discarded
Added {[

Discarded

HIPPI-based . HIPPI ! HIPPI-ATM ATM-based
device i Switch | IP Router device
(HIPPI o
Source) ! : (sending side) (Receive)
IP-PDU i ' IP-PDU IP-PDU
HIPPI-LE i : HIPPI-LE
HIPPI-FP : l HIPPI-FP || AAL S AAL 5
————————— HIPPI ! ] [ SRR
HIPPI-PH =" F=—t| HIPPI-PH
(Hip2: A\
Dedtination) I ! (receiving side)
IP-PDU : | IP-PDU
HIPPI-LE HIPPI-LE
HIPPI-FP ! HIPPI-FP || AAL 5
————————— HIPPI | T [ R
HIPPI-PH . gt HIPPI-PH

AAL 5 Pac

VPINCI

Added

LLC/SNA

IP
User Dat}

AAL 5
Padding

~ AAL 5 Tra|

or from the HIPPI-LE Destinafion_TEEE_AJdress
(48-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.
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Figure A.2 — HIPPI to AAL 5 IP packet

mapping
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