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There have been further desinn reviews and conseiant
desian chanqes. As a result, the existin~a dncimantation
(MSB-113, MIB-010), which was difficult enounh to '1s2 hefara the
excitement, is now obsolete.

This technical bulletin attempts to ~ive a3 hrief
discussion of each 1important feature and each controvaersial
issue. Unfortiunately, comolete documentation (in the form of
draft MPM documentation) will not he available until Jannuarv.
The author aoolonizes for this situation.

GOALS OF THE NEN SYSTEM DESIGN

The new system design is intended to provide efficient
and clean support for device indenendent I/0 - both record and
stream - without doing any damage - except philosnhical - to
device dependent [/0. It corrects two major nroblems in the
system: excessive cost 1in going throuagh the switch and lack of
device independent operations. [t adds support for record I/0
which will be used by PL/I, Fortran, and COBOL.

COMPATIBILITY

Although ios. will he phased out from ,Honeywell
software, it and old DIMs can exist indefinitely as 1installation
maintained or oprivate subroutines without conflict with the new
system. Note, however, that some old DIMs (e.c. tape_) devend on

internal 1interfaces that are unlikely to be maintained
indefinitely.

To avoid confusion betw=en new and old, the new switch

entries are of the form "iox_$..." and the new DI¥s are called
"iomodules", The term "ioname" is 1sed instead of stream name.

IHE_NEW SWITCE

An I/7) operation other than attachment is n2rformed by
a call of the form:
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call iox_Spp (ioéb-pt?. Ara2, ..., code)s
(design channge sungested by D. Clark). Here op is the name of

the particular operation, code is a standard Multics status code,

?nd locb_ptr 1is a pointer previously obtained by a call of the
orm

call iox_s$find_iocb (ioname, iocb_ptr, code);
Thus the user nesd not know the form of an I/N control block.

(System routines, such as the operators for PL/I I/N, mav call
directly using the iocb).

The entry iox_sop is a trivial call fdrwarder that, in
effect, turns the call into

call iocb_ptr -> iocb.op (iocb_ptr, arn2, ..., code)s
The new switch has the followinag advantages over the ios_ switch.
1) The table look_up on the ioname is avoided.

2) The argument list doés.not have to be transformed before
forwarding it to the 1/0 module.

3) The variable transfer vector in the 1{iocb 1lets an I/0
module handle the separation of attach and open and the
various modes of opening without testing at each call.

It also permits an [/0 module to be coded entirely in
PL/I.

YERSION NUM3ER (desion chanae)

The iocb will contain a version number.

IBE STANRARD I/0 NAMES (desian change)

To permit access to wuser_input, user_output, and
error_output without a <call to lox_$find_iocb, three external
vointer variables will be provideds

iox_Suser_input
iox_suser_outnut
iox_serror_output

They will be initialized during nrocess initialization. Thus,
where with ios_ one would use

call ios_swrite_ptr (worksnace, offset, nelem),
with iox_ one will use

call iox_sput_chars (iox_Suser_output,
buff_ptr, buff_len, code)sy
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The second call is 1inherently more efficient than tha first,
hecause its armument list does not have to he transformed ha2fare
nassina it to thz JIHM (iomodule).

ATTACHING I/2 JdASES (design channe)

To attach an ioname in the new I/7 svstam, =2 tha
comnand

attach ioname attach_descrintion
or cne of the calls
call iox_sattach_ioch (ioch_ntr, attach_dzscrintinn, code);i

call inx_$attach_ioname (ioname, inch_ntr,
attach_descrintion, cods):

In the last case, ioch_ptr is an outnut parameter.

The attach_description mav also be used 2s the title in
a PL/I open statement. 1In Aall cases its form is

modutle_name option=l...ontion-n

where the opntions depend on the2 narticrilar mndnle, I
module_name 1is an entrv name (i.2. contains no "< oy Byt) o th
module is found Hy the search rules. TOtherwise it is foumd  hbv
tusino exnand_nath_.

A svstem moaule has a name endina in "_", [In All cases
the attachment 1is actuallv nsde hy an  entrv whose name is
Imndulesmodiile attach?, (e.0. Y"tane _S$tane_attach), The n~eneral
form of the c¢call is

call mndilesmndule attach (inch_ntr, ontion_arrav,
command_switch, code);s

The ontion arrav is char (%) (%) varvinn and contains
ontion-i...00tion-n from the attach descrintion. The
command_switch 1is 9Yivb {f the module was called from the attach

comnand and is "DUb ntherwise,

Th2 aim of all this is to supnort attachment from
command  level, ov a PL/I title ontion, or by subrnoutine crll, to
use a sinole entrv, and to wuse the2 same character-strinz (no
01t(36) or fixsd hin(2) ar~mants) to describe attachment in all
cases. 1hsz Aattach_description (perhans exoanded) s available
later throiuah tha ioch and is used by orint_attach_table.

Fr1ill imnlementation of this uniformity reanires ntility
routines  for 1) narsina  an  attach_descrintinn accordin~ to
commznd  nroacassor  conventions  (bhlanks and  ~untes) and 2)



svnthesizing an attach description from-its narsed ontions (=.~.
auotinag notions containinng blanks). This danree nf .
Implementation will not be available in the first relasase.

AHZ dEd I0MORULES

The following 1iomodules will be orovided in the first
relesase. ‘

svn_ svnonym attachments,

tty_ the tty DIM as currentlv implerented,

discard_ sink for output.

ntaoe_ sunports the openinn modes senuential_innut,
sequential_innut_outnut and sequential_nutnut

for tapes with each nhysical record
interpreted as a lonical record.

vfile_ supports all nnenina modes for files in the
storage system. The treatment of files is as
described in MS3-113 and MIB-010.

Note that syn_ and tty_ can also be attached by ¢allina
ios_s$attach for svn and tw_. This is part of the compatibilitv
feature.

JPEA=CLOSE=-DETACH

The operation detach is renamed detach_iocb (i.e., call
iox_$detach_jocb (...)). Ntherwise these operations are as
described in MS3-113. Note that ios_s$attach ‘corresponds to
iox_sattach_ioch followed by iox_%open, and ~ ifos_sdetach
corresponds to iox_S$close followed by 1iox_sdetach_ioch. An
iomodule may Aautomatically perform openinag as part of attachino
and detaching as part of closing, but 1{t. 1s generally
advantaneous to separate the functions,

SHE HEN OPERATIQNS

The followinng operations are defined for the initial
release of the system:

datach_ioch rewrite_record
onen delete_record
close position
Aat_line seek_key
read_kev put_chars
r=2ad_record control
write_record read_lennth

nat_chars modes



Except for the modes entry these are as defined in H33-113, bHut
"_record" has been appended to some names to increase the
distinction betwsen stream and record  I/0 (design channe).

The operations read_record and write_record ar= not
sunported for stream openings (desian change). (Ses MA3-113, n.
14 for a list of openina modes). A simple interface module can
handle the nroblem of usinag PL/I or COB3L record I[/0 with =
stream. .

The disposition of ios_ entriss not included in the new
system is as follows,.

1) resetread, reéetwrite, abort, and order are all handled
by control.

2) all other entries pertaining tn contrnl of asvnchronous
177 ars waitinag on review of the nonroner wav to do
asynchronous I/0 in Multics. There 1is no nroblem in
extending lox_ to handle aporopriate asynchronous
operations when they are desinned.

3) getdelim, setdelim, netsize, setsize, seek, and tell
have heen deleted hecause thev Aare not device
independent,

DEVICE INDEPENDENCE

The lanauanes and other hiagher level users of the I/0
svstem cannot afford to have the meaninag of the I/7 operations be
device dependent. In particular they need a standard element
size (the 9-bit bvte), they need to %Xnow that a call to net_line
actually returns a 1line (not say evervthina un to the first
letter), and thev need to know that a call to nut_chars actually

transmits all the data (not just what the DIM is in the mood o
accept). .

Nith the old I/N svstem, this device indenendence could
onlv be achieved by enforcing standards that no against the
spirit of the old svstam (e.n. don’t use setdelim on anv DIM that
is to be considered standard). Enforcina these standards would
require recoding of DI¥ds and callers. It is cleaner to build the

standards into the new system and sliminate entries that vinlate
the standaris.

Hote that the new svstem does not onrevent davice
denendent I/7. ror example, a device daznendent I/N module could

supnnrt variable element sizes by use of an annronriate modz,
dowaver, if in the call

net_line(inch_ntr, buff_otr, huff_len, rec_len, code);



th2 lennth »f the Huffer and the lenath*of the strin-~ actiallvy
written into the buffer, are niven in other than 9-bit Hvtag,
then the I/7 module violates the system conventions and can ANl
pe used in a restricted way.,

In reaards to seek and tell, it miuct na admittad that
thev can be aiven a restricted device independent meanin~ nit  in

this form thev ars of little value in either stream nr racard /7
and are exnaensive to imnlement.

MADES and CodTRAL (desian channe)

These entries are intended to siimnort I/0 to—from

terminals and other communications tvpe devices. Settin~  mndas
has A nersistent effect (e.n. turn noff erage and “i11). 2allin~
control has a one-time effect (2., resetread). Breavzs will

orobably bz imolemented as a modes but this will be Adecidsd as
pArt of the new ttv DIM desinn - not as part »f the iax Adesion,
Settina breaks will o»robably chanae the hahavior of ~et_chars.
It will not affact aet_line which alwavs returns an entire lin=2,

The modes entryv is equivalent to ios_chanasmode but the
specification is timhtened ubp a bit.

declarz iox_$modes entrv (ntr, char(x),
char(x), fixed bin(35)): .

call iox_3smodes (fochb_ntr, new_modes,
old_modes, code);s

Tha modes are aiven as a list of individual modes separated by
commAas, The list is terminated by the first blank or the end of
the whole strint. Thus a mode cannot contain a blank. If <the
arnument new_mode contains any ille~al mode (for that I/0N modulsz)
or the araument old_modes is tno short to hold the list of »ld
modes, then nc modes are set and error_table_Shad_arnm is
returned. Ahen new_mndes is emntv, the only efféct of the call
is to get the old modes.

The control entry is as in MSB8-113,
call inx_scontrol(ioch_ntr, order, info_ntr, codels

hiit certain orders are aiven a standard meanina (and more may  be
added in tha future).

rxseirzad, casaiwrite:s The meaninn i= the same As
ios_Sreset excent that info_ntr mav
ke monnull., In that case it —2oints
to a2 structure



declare |

N

> buff_optr ptr,
buff_len fixed(21),
rec_len fixed(21):s

NN

and the canceled irnut or Antnni wi

be written into the indicated *uffer.
In this case errar_tahle_Slon~ racord
will 9e returned {f ths haffer iz fwn

11

small.,
ahoris same as ios_S$abort.
hardware _stifuss info_ptr »oints tn hit(72), an A

hardware status code is stnarai.

For resetread, resetwrita, and ahsart a cods of zarn is
returned if the order is not supnnrted. This will he handled
automatically (bv propnaaate) for iomodules that surnort no
orders, i.e. that don’t provide a contrnl entrv.



