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INTRODUCTION

This document describes the Resource Control Package (rcp_),
a4 proposed new interface for device and volume management. rep_
will exisl within the security kernel and execule in ring 1. 1t
is striclly an internal interface and will be documented only in
PLMS » rcp_ will maintain a lisl of most of Lhe devices and all
of the volumes known Lo the sysiem. rcp.. will provide the
interface to ioi_ (see MTB-056) for the attlachment and detachment
of devices. It will perform +the tape drive and Lape reel
managemenl functions mentionea in MTB-109.

This documenti will describe the initial implementation of
rcp_. rcp. should be insialled before ioi_ is used as a standard
system inlerface. In order for il {0 be available as soon as
possible, the initial implementation will provide only t{hose
device and volume services that are immediately necessary. It is
noped, however, thal +Lhe interfaces described in this document
will be correct ana permanent. All the intLerfaces described in
Lnis document will be supported in some manner in the initial
implementation. However, in some cases, full suppori will not be
available unlil later implementations. Such cases will be noled
in the document, It is expected Lhal additional capabililies-
will be provided by recp_ at a laler time. The importiant
consideralion in the initial implementation of rcp_ is that all’
of the I/0 modules Lhal will call rcp_ use an inlerface thal will .
change as little as possible. rcp_ will be made to work, Llhen in
- the fulure, the many desirable enhancemenis to rcp_ can be
implementied.

This documenl contains seclions on device managemeni, volume
management, calling sequences, a sample scenario, and planned
exlensions to rcp.. Following this document will be several
additional ™MIBs Lhat will describe partis of rcp. in more detail
and will describe improvemenis and extiensions to rcp_e.

Multies Project internal working documentation. Not to be reproduced or
distributed outside the Multics Project.
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QEYICE MANAGEMENT

The 1inilial implementation of rcp_ -will perform ithe
following device management funciionss

l. assignmenl and unassignment

2. .allachment and detachment

3. special conilrol functiions

4. access control . _
5. maintenance of device information

BCP Data Base

In order to perform its device managemeni functions, rep_
#11l]l mainlain a data base containing informalion about each
device thal can be under its conlrol. This dala base will be set
up at syslem 1inilialization Lime from the information found on

the "prph" configuration cards. The exact information maintained
aboul each device depends upon Lhe generic class of the device.
Among olher things this informatlion will includes

l. device class

2. device name

3. device model number

4. olher information from the prph card
5. state of Lhe device

6. process ID if assigned

/. disposilion values

In the initial 1implementation ihis data base will be
reinitialized each time the system is initialized. IL will notl
e maintained across bootlloads. However, since rcp_ will executle
in ring I, il will run on behalf of some process. Thus rcp_ will
manage 1its dala base in such a way tLhat it can continue
funclioning when a process has lLerminated, even if thal process
had the rcp_ dala base locked and was updaling it.

Cold pgool Environment

In Lthe initial implementalion all of rcp_ will reside on the
Multics system tlape. It will be fully operational when HMultics
leaves ring 0 for the first time. Thus rcp_. can be used to
manage tape drives in a cold bool environmenti. Future
implementations-of rcp_ may support features ihat cannol function
in a cold boot environment. rcp_ will ithen be split 1into two
paris. One pari will reside on the Mullics system Lape and will
be able to perform basic device managementi functions in a cold
bool environment. The olher parl will not be on the Mullics
system tape. IL will be initialized when a more suitable process
environmeni is available. The interfaces to rcp_ will be tLhe
same regardless of the environmenl in which il is running.
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Revigce Classes

Each device managed by rcp_ is considered to be a member of
a generic device class. The device classes thal rcp_ will
support in 1ils initial implementation are listed below. Fuiure
implementalions may suppori additional device classes. The
current device classes ares

Lape (magnetic tape)
printer (line printer)
punch (card punch)
reader (card reader)

console (operator“s console)

Jdevice Names

Each device managed by rcp_ will have a unique device name.
In the initial implementiatlion this implies thal Lhe device name
has been registered with iocam_. This will be done at systiem
initializalion time. Any caller tLhat asks rep. to assign a
specific device (as -wopposed Lo asking rcp. to assign any
appropriate device from a device class) will have to Know the
corract name of Lhe device.

Device names are derived from Lhe names found on the prph
configuration cards. For devices thal have exclusive use of a
channel, such as prinlers, the device name will be the aclual
prph configuralion card name. For devices that are multiplexed
Over one or more channels, such as lapes, the device name will
have the form, "“pppp_xx", where "pppp" is the prph configuralion
card name and Yxx" is a unique idenlifying number. Such devices
will be numbered stiarting from 1. The maximum number is 63,
Some examples of device names ares

rdrb - a.card reader
tape_02 - tape drive number 2

Gates

One of Lhe primary functions of rcp_ is to conlrol access Lo
ioi_. Moslt ioi_ entry points can be called from ihe user ring
via the gale ioi_. Certiain entry poinis in ioi_ will be callable
only from ihe administrative ring (ring 1). A special gate with
ring bracketls (0,0,1) must be used when calling ioi_ entry points
that attach and detach devices or establish limils for Lhe ioi_
workspace size and the ioi_ time-out interval. By permiiling
these ioi_ entry points Lo be callable from only tLhe
adminisirative ring, user ring programs are forced to call rcp_e
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rcp. can then make Llhe access checks that will determine whether
or nol Lhe action requested by Lhe caller may be performed.
Jevice access conirol will be discussed in one of the following
seclions.,

rcp_ itself may be called via Lhree gates. Each of tLhese
three gales will have ring bracketis of (l,1,5). The description
of each rcp_ enilry point will indicate which gate musi be used in
order to call thal entry poinl. The names and general function
of Lhese three gales aret

rep_ - Mosl rcp_ entry points can be called Lthrough
this gatle.
rep_priv_ - This gale will be used by sysiem processes Lo

perform privileged adminisiralive operations.

rcp_tand_ - This gale will be used by special T&D processes.
It will allow them Lo call special privileged
rcp_ attachmeni entry points. :

Uperator Communicalion

The administrative gate to ioi_ will be  used by rcp_ to
access a new privileged ring O message program. This privileged:
ring O message will be callable only through this adminisirative
gate, It will be called with a syserr code and a message that
will oe passed Lo syserr. However, it will not accepl syserr
coae | (crash, Llhe system) or syserr code 2 (Lerminate the
process). This new ring O message 1is needed by Lhe initial
implementation of rcp_ in order to communicate wilh the operatlor.

Levice Assignment and Unassigpmeni

Device assignmeni involves Lhe allocation of a device Lo a
specific process. The process, in a sense, will have temporary
ownership of the device tor the duration of Lhe assignment. The
device will be unavailable to all olher processes. Atlachment is
a separale function which is described below.

Jnassigning a device involves taking a device away from a
process., If «a device is attached when it is being unassigned,
rcp_ will first detach the device. When a process Lerminates,
Lhe answering service will make a special call to rcp_
(rep_S$unassign_proc) to force iLhe unassignment of all devices
still assigned Lo the process.
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Revice Atlachmenli and Detachmeni

Device attachmeni involves making & device available for
actual I/0 processing. For rcp_, ihis involves calling ioi_ to
-attach Lhe device, rcp. will also call ioi_ to initlialize all
other dala needed Lo use the device. For appropriale device
classes, rcp_ will ensure that the correct volume has been
mounied and 1s ready to be used. When the atitachment is
completed the caller will have all of ihe informalion needed to’
perform I/0 on the device. :

Detaching a device involves breaking the connection with
ioi_ for a device. rcp. will call ioi_ to detach the device.
loi_ will nol accept calls to perform I/0 on the device until it
is attached again.

The relatlionship belween assignmenli and attachmeni is such
Lnal assignmenl does not imply attachmeni but altlachment does
imply assignment. Only assigned devices can be attached. If
rcp. is called Lo make an atlachment Lo a device tihat is. not
assigned, il will automalically altempt to assign the device.
The inverse is also true, a device may be detached without being
unassigned, however, in order to be unassigned ii{ must be
delached. _ ;

; In the initial implementalion of ioi_, a call to ‘ioi_ to
attach a device will result in ioi_ calling ioam_ to assign the -
device. Thus inilially, the system-wide focal point for . the
assignment of devices will be ioam_. For some time at least, it
will be possible Lo assign devices of certain classes directly
Lthrough 1ioam_. Even if a device belongs to a device class which
rcp.. does support, neilher rcp_ nor ioi_ will know when a device
has been assigned in Llhis way. As far as rcp.. is concerned Lhe
device will be available. rcp_ will be able to successfully
assign ihe device. However, 1ioi_ will nol be able to
successfully atllach the device. This problem will be- solved when
all of the existing ring O device interface modules for device
classes supported by rcp. have been removed. In the initial
implemeniation this problem will nol exist for tapes or Lhe
operator’s console.

2pecial Device Conirol Funciions

In addition to device assignmeni and attachment, rcp_ will
allow certain privileged processes to add and delete devices from
Lhe system. [his, of course, can be performed only on the sel of
devices specified by the prph configuralion cards. Only devices
Lhat have previously been deleted can be added. A device Lhat
has been deleted cannot be assigned by any process.
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Access Control

The initial implementalion of recp_ will provide device
access control +tihat is essenlially the same as Lhat provided by
Lthe current sysiem. This means that for each device an "ad hoch
sel of rules will be used Lo determine whether or not a process
may assign a device. These rules involve checking the access
that a process has Lo various gale segments. A process will be
able to assign a device if it has "E" access 1o tLhe gale 1ihat
rcp.. associates wilh t1hat device. The rules for the various
device classes ares

tape - No special access is currently needed Lo assign a
tape drive. rcp. will enforce an installation
defined limit to ihe number of Lape drives thal a
single process may have assigned al one time. In
addition, rcp. will ensure Lihat an installation
defined pumber of lape drives are reserved for use
by system processes, rcp. considers a syslem
process to be any process Lhal has access Lo the
gate nphcs_. rcp_ will always assign a tape drive
Lo a sysitem process if there 1is a free drive
available. However, rcp. will not assign a tape
drive Lo a wuser process if Lhe number of Liape
drives available is less than the number of tLape

~drives reserved for system .processes minus Lhe
number of Llape drives currently assigned to sysiem
processes.

printer - Line printers will be assigned only to processes
that have access Lo Lhe gate pridcm_.

punch - Card punches will be assigned only to processes
Lhat have access to Lhe gate phcs_.

reader - Card readers will be assigned only Lo process that
have access Lo ihe gate phcs_.

console - The operator’s console will be assigned only 1o
processes Lhal have access to the gale rcp_tand_.

Revice Information

rcp. will contain entry pointis that may be called to oblain
informalion about devices that are under its conlrol. They will
not be available in the initial implementiation. These entry
poinls are similiar 1o the entry poinls provided by ioam_.
However, the corresponding entry points in ioam_ will not be
deleled. ioam_ will still be ihe only syslem interface which can
return information about all of the devices that are assigned Lo
a process. In the initial implementatlion of rep_ and ioi_, ioam_
will still be called Lo assign each device thal is assigned by
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rcp_. The opposite is nol true, however, since some devices may
be assigned through ioam_ which are not assigned through rep_.
For the initial implementation no changes will have Lo be made 1o
any program ithal calls ioam_.

YOLUME MANAGEMENT

The only volumes which rcp_ will manage in 1ils initial
implementiation are tape reels. A comprehensive iape reel
management capabilily is planned as one of the firsi ' major
enhancements Lo rcp_. The initial implementation, nowever, will
perform only limited tape reel management., A detal led
description of the tape reel management functions that are
performed by the initial implementatlion of rcp. will be given in
the descriplion of the calling sequence for the rcp_S$attach_Lape
entry pointi. :

ENIRY POINIS

This seclion contains a list of Lhe entry poinis in rep_.
The description of each entry pointl includes the arguments that
it accepils, a discussion of the funciion of the enlry poini, and
any necessary noles about the entry point. The segmenl name
associaled with each eniry poinl is the name of the gale that
must be called in order to access that enlry point. The standard
error_lable_ codes Lhat may be returned by each entry point have
not been listed, The caller -should consider any non zero error
code returned by any rcp_ eniry point as an indication of a fatal
8rror.

Qevice Assigamenil and Altachment Entry Points

rcp_sassign_tape (event_id, comment, Ltape_info_pir, rcp_id,
error_code)

ARGUMENTS:

eveni_id (Inputl) (fixed bin(71)) This 1is the ipc_
evenl channel 1ID that will be used Lo check this
assignment. It will be used Lo send wakeups that
signal Lhe possible completion of tihe assignmenti.

comment (Inpul) (char(x)) This string is a comment
Lhat will be displayed 1o the operalor. It will
be displayed afler rcp_ has successfully completed
the assignment.
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tape_info_ptr (Inpui) (ptr) A pointer to a structure
provided by the caller. This siructure conlains
informalion about the tape drive that 1is to be
assigned. This structure is defined below. rcp_
considers .each field in this siructure Lo be an
input argument to rcp_$assign_tape.

dcl | tape_info based (tape_info_ptr),

2 version_num fixed bin, /% l. */
2 iLape_drive char(8j), /* 2. */
2 Llracks fixed bins /* 3. */

e version_num - This field must be sel by the
caller. It tLells rcp_ whal version of Lhis
‘structure the caller is programmed to use.
In the initial implementiation rcp_ will
expect il Lo be set to I.

2. tape_drive - This field should contain
either "tape" or the device name of the
specific Lape drive ithal the caller wants ito
assign. If it contains "“tape" rcp_ will
assign any appropriate tape drive that 1is
avallable.

3 iracks - This field represenis the
requested Lrack type of Lhe tape drive Lhat
is Lo be assigned. It is wused only when
tape_info.lape_drive contains '"ilape". The
acceptable values ares ,

9 => assign a 9 track drive
7 => assign a 7 track drive
0 => use default track lype
if this field equals 0 a 9 track drive will
ve assigned by default
rcp_id (Dutput) (bitl(36) aligned) This is rcp_’s
unique 1identifier for this assignment. It is
valid until this assignment 1s lLerminated.
error_code (Qutput) (fixed bin(35)) This is a
standard error_table_ code.
FUNCTIONS

rcp_sassign_tape initiates Lhe assignmeni of a tape
drive. The Lape drive ihal is assigned 1s dependent
upon Lhe values in tape_info.tape_drive and
tape_info.tracks. If tape_info.tape_drive does notl
contain "tape" then rcp_ will assume Lhat it contlains
the device name of Lhe Lape drive Lo be assigned. If
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this device name does nol specify a known tape drive,
or if the specified tape drive cannol be assigned, rcp_
will abort the assignment. rcp. will make no atiempt
to assign any olher tape drive, If
tape_info.lape_drive does contain "tape" then rcp_ will
assign any available and appropriate tape drive, In
this case, rcp. will ensure Lhal the tape drive
assigned has Lhe track Lype specified in
Lape_info.lracks.

In elther case, rcp_. will consider ihe access thal the
process has to nphcs_ in order Lo determine whether or
nol this 1is a system process. If il is, rcp_ will
increment Lhe counl of Llapes drives assigned 1o system
processes. If it 1is nol, rcp_ will ensure that the
limit placed on the number of tape drives that may be
concurrenlly assigned by all user processes is not
exceeded. rcp_ will also enforce the limit placed on
the number of tape drives thal a single process may
have assigned al one time,

Eacnh device assigned has associated wilh it a
disposition value, This disposition value tells rcp_
whether or not the device should be unassigned when it
is delached. when a device 1is assigned by an recp_
assignment enlry poinl iis disposiltion value will be
initialized to specify thal tihe device is not to be
unassigned if il is detached. This disposition value
may be overridden by subsequeni calls to rcp_. (See
rcp_s$detach.) However, in most cases explicitly
assigning a device via a call to an rcp_ assignment
entry point implies thal the device muslL be unassigned
by a call Lo rcp_sunassign.

Tnis entry point funclions in cooperation with the
rcp_scheck_assign eniry point. rep_$assign_lape only
initiates the assignment of a tape drive. #hen il
returns, Lhe drive will not yet be assigned 1o the
caller’s process. A call must be made 1o
rcp_Scheck_assign in order Lo obtain Lhe drive name and
track Lype of the Lape drive +thal will be assigned.
Any attempt Lo atltach this device before the assignmenti
is complele will result in an error. (See
rcp_S$check_assign.)

NOTES:

All of the rcp_. assignmeni and attach eniry poinis
function in cooperation with a corresponding rcp_ check
entry point. The need for Lhe check enlry points may
nol be immedialely obvious. They are needed because,
in some <cases and in future implementalions, -the
assignment or atlachment funclions performed by recp_
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cannot be completed without blocking and waiting for
one or more evenls Lo occur. The <check enlry poinis
force the <caller to use a programming sequence iLhat
provides for repealed blocking. (See 1he section
containing the sample scenario of calls Lo rcp_.) The
user musi do Lhe blocking and not rcp_ since rcp_ will
execute 1In a lower ring and il is undesirable Lo block
in a lower ring. The evenls Lthat will be waited for
depend upon the class of the device involved, the
current state of Lhe devices and volumes, and Lhe
implementiatlion of rcp.. For example, the atitachment of
tape drives involves the mouniing of a Lape reel and
this involves I/0 operalions and they involve wailing
for wakeups from ioi_. 1In fulure implemeniations of
rcp_ all device assignmeni functions may be performed
by some system process and this involves wailing for
that process Lo send a wakeup that signals the
completion of Lhe assignmenti.

iqp_SaLLaCh_tape_(event_id, commenl, tape_info_ptr, .reel_name,

write_flag, reg_dala_ptr, rcp_id, error_code)

ARGUMENTS ¢

event_id (Inpul) (fixed bin(71)) This 1is the 1ipc_
event channel ID thal will be used Lo check tihis
altachment. It will be used Lo send wakeups thal
signal tLhe possible completion of the attlachment.
This eveni channel ID is passed Lo ioi_ when ioi_
is called Lo atlach the device. rcp_ Llreats this
evenl channel ID independenily from Lhe event
channel ID specified 1in any previous assignment
call.

. \
comment (Input) (char(x)) This siring 1is a comment
that will be displayed to the operator. It will
be displayed after rcp. has successfully compleled
the attachmenti.

Ltape_info_ptr (Input) (pir) (See rcp_Sassign_tape.)
One minor difference exists between +Lhe way
rcp_$attach_tape and rcp_Sassign_tape use the
tape_info structure. If tape_info.tracks equals O
then rcp_sallach_tape, 1in later implementations,
will look in Lhe Lape reel registration data for
the tLrack type of Lhe tape drive to assign. Only
if it is unspecified in the regisiration data will
ihe defaull of 9 tracks be used.
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reél~name (Inpul) (char(*)) This string contains the
name of the Llape reel ihat the caller wants
mounled on the atlached tape drive.

write_flag (Input) (bil(1)) If this flag is ON rep_
will ensure that tilhe specified {ape reel 1is
mounied with a write ring. If it is UFF recp_ will
ensure Lthat the specified tape reel is mounted
withoul a write ring. _

reg_data_ptr (lnput) (ptr) A pointer Lo a strucliure

: provided by the caller. This struclure defines
the Lape reel registiration data iLhat is returned
by rcp_. (See the noles below.)

rcp_id (Qutput) (bit(36) aligned) This 1is a unique
identifier thal rcp_ generales when a device is
assigned. rcp_ does nolk generate a new rep_id
when the device 1is atliached. It 1is wused to
idenlify the assigned device thatl is being
attached.

error_code (Output) (fixed bin{(35))

FUNCTION:

rep_sattach_tape will initiale Lhe attachment of a Lape
drive. I'ne tape drive Lhat is atltached is dependent
upon ithe values in Lape_info.tape_drive -and

Llape_info.lracks. The basic strategy for determining

which Lape drive to allach is the same as thal used by
rcp_sassign_tape. ‘rep. will check Lo see if an
appropriale Lape drive is currenlly unattached but
assigned to this process. If rcp_ finds an appropriate
Lape drive that is already assigned il will initiate
the atlachment of tnat tape drive. If rcp. camnol find
an appropriate Lape drive Lhatl is already assigned it
will 1initiale the assignment of a tape drive as
previously described. If rcp. has a choice among
several appropriate tape drives and one of them already
has mounied the tLape reel t{nal is needed for this
altachment then rcp_ will assign that tape drive,

Once rcp_ has found an acceptable and assigned tape
drive it will initiate ine attachmeni of Lhe device.
rcp_ will call ioi_ Lo perform +the ring 0O device
attachment. If Lhis is successful, rcp.. will initiate
Lthe mounting of Lhe specified tape reel. A +tiape reel
Lthatl is mounted or is being mounted is considered to be
assigned Lo Lhe process that the assoclated tape drive
1s assigned to. If Lhe specified Lapé¢ reel is already
assigned then rcp_ will not be able Lo completlie Lhe
assignmenit at this time. (See rcp_scheck_atllach.)
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rcp. will recognize Lhe case where Lhis tape reel is
already mounted and will not issue a redundani requesti
Lo Lthe operalor Lo have il mounted.

There are two sublle differences belween the case where
a device has been explicilly assigned by a call Lo an
rcp_ assignment entry point and Lhe case where a device
has been automalically assigned by an rcp_ attachment
enlry poini. These differences ares

le . Assume thal tLhe device has been assigned
successfully. Now assume thal while attaching the
device a falal error occurs. The allachment will
be abandoned. If the device was assigned by the
attachment entry point then tLhe device will be
unassigned. However, if Lhe device was previously
assigned by an assignment eniry point then it will
remain assigned.

2. If the device beingy atlached was previously
» assigned by an assignment enlry point Lhen ihe
disposilion value associaled with Lhis device will
nol be changed. If the device has been assigned
by Lhe attachmeni enlry poini Lhen the disposition
value for this device will be initialized to
specify thal Lhe device is Lo be unassigned when

il is detached. (See rcp_sdelach,)

Ihis eniry point functions in cooperation with the
rcp_scheck_attach entry point. rcp_sattach_tape
initiates Lhe attachmeni bui does not complete it. The
caller siill can nol successfully call ioi_ Lo perform
170 on Lthe Lape drive being attached. The attachment
will not be completed and the caller will nol know Lhe
device name of the +{1ape drive +thal was aclually
attached until a successtul call 1s made to
rcp_scheck_attitach. :

NOTES3

The reg_datla_pilr argumeni should point Lo a struclure
proviaed by the caller. This structure will contain
Lthe Lape reel registration data that is returned by
rep_e. rep_ will relurn all of the tLape reel
regisiralion data thal is needed by the Lape I/0 module
as well as all of the tape reel registration data that
may be changed by a user process. This informalion is
relurned by this entry poinl for the convenience of the
calling Lape I/0 module, ‘

the initial implementation of rep. will not support
tape reel registration data. However, the fields in
this siructure will be filled in by the initial‘version
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of rcp.. Each field will be set 1o “a defaull value
that will be valid even when - the Tfull Llape reel
management fac1lity is available. These default values
will spec1ry that ihe information associated wiih the
field is nol known by rcp._. The reglstration data
structure is as followss :

dcl 1 reg_dala based (reg_data pir),

. 2 version_num fixed bin, /x|, *x/
2 volume_id char(32), Sk 24 */

2 iracks fixed bin, /% 3, */
"2 density - fixed bin, Sk 4, */
2 label_Lype fixed bin, /% 5. %/
-2 usage_count fixed bin, /% 6, k/

2 read_errors fixed bin, /% 1. */
-2 write_errors  fixed bing Sk 8. %/

l. version_num - (See tape_info.version_num.)

2. volume_id - This field will conlain the volume
ID  of the Llape reels  In ithe initial
~implementation rcp_ will set .ii Lo the conlenils of

Lhe reel_name argument. .

3. iracks - This field represents Lhe t{rack type
specified 1in Lhe registration data for Lhis tape
reel., In the initial 1mplementation rcp_ will set.

it to O,

4, density - This field represents the tape density

specified in the registration data for ihis iape
reel. .In ihe 1n1tial implementalion rcp_ will sel
it Lo 0O,

5. label_Lype = This field represents 1ihe label
type specified in ihe registralion data for Lhis
Lape reel. In the 1initial implementation rcp_
will set it to 0.

S. usage_counl - This field is a counl of the tLotial
number of 1Limes this tape reel has been attached
by any process since Lhe lasi time the field was
resel. The currenl altachmeni will be included in
ithis counti. In the initial implementation rcp_
will set it Lo 1.

7. read_errors -~ This field is a couni of the lotal
number of read errors thal have occurred with this
tape reel since ihe 1last time this field was
reset. In the initial implementation rcp_ will
set it to O. ' '
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8. wrilte_errors - This field is a counl of the

total number of write errors that have occurred
with this Lape reel since the lasi Lime this field
was reset. In Lhe 1initial implementation rep_
will setl it to 0.

rcp_tand_s$priv_attach_lape (event_id, comment, Lape_info_plr,

reel_name, write_flag, reg_data_pir, rcp_id,
error_code)

ARGUMENTS

This enlry point has ihe same arguments as
rcp_sattach_tLape.

FUNCLION®

rcp_tand_spriv_attach_lLape funciions basically the same
as rcp_sattach_tlape. The only difference is that when
rcp. calls ioi_ to perform the ring 0 altachmeni of tihe
tape drive it will call a privileged ioi_ attach entry
pointi. This privilege 1is given by ioi_. With Lhis
privilege ioi_ will allow subsequeni connect calls to
specify a PCh as well as a lisl of DCWs, and to address
device O.

rcp_sassign_printiter (eveni_id, commenti, printer_info_pir, rcp_id,

error_code)

AHGUMENTS

evenl_id (Input) (fixed bin(71))
(See rcp_sassign_Lape.)

comment (Input) (char(*x)) (See rcp_$assign_Lape.)

printer_info_ptr (Input) (ptr) A pointer Lo a
struclure provided.by lhe caller. This structure
is similar in format and function Lo ihe tape_info
structure.

dcl | printer_info based (printer_info_ptr),

2 version_num fixed bin, /% 1. %/
2 printer char(sg), r7x 2. %/
2 model fixed bin, /* 3. */
2

chain fixed bins /*x 4, x/
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e version_num = (See tape_info.version_num.)
«s printer - This field should contain either

“printer" or the device name of the specific
printer that the caller wants Lo assign. If
it contains ‘“printer® ihen rcp_ will assign
any appropriate printer thal is available.

3. model = This field represents the requested
model number of Lhe printer tLhat 1is 1o be
assigned. It is used only when
printer_info.printer contains “printerv, it
musli be a value Lhat is found in ihe “model®
field of a printer prph configuration card.
It il 1is O rcp_ will not consider the model
characterislic in its search for a printer to
assign.

4. . chailn - This field represents ihe requested
chain (prini Lrain) type of the printer that
is 1o be assigned. IL 1is used only when
printer_info.prinier contains “printer¥, il
must be a value round in Lhe ¥“chain% field of
a printer prph card. If il is 0 rep_ will
not consider the chain characleristic in its
search for a printer io assign.

rcp_id (Qutput) (bil(36) aligned)
(See rcp_$assign_tape.)

error_code (Oulpul) (fixed bin(35))

FUNCTIONS

rcp_sassign_printer will initiate the assignment -of a

printer. Before initiating ihe assignmeni, rcp_ .will

verify 1Llhal Lhe calling process has Lhe proper access.

IThe device assigned is dependeni wupon +the fields in

printer_info. If printer_info.prinlter does not contain

“printer" Lhen rcp_ will assume Lthat it conlains the

device name of Lhe printer Lo be assigned. If this

device name is 1invalid, or if this device cannol be

assigned, rcp_ will aborti the assignment. If

printer_info.printer does contain “printer® then repo
will assign any available and appropriale printer.

rcp. will ensure that Lhe printer assigned has the

model and chain characleristiics specified in

printer_info.model and printer_info.chain. I[f eilher
of these arguments is O rcp_ will not consider that

characleristic in ils search for an appropriate device.

rcp_sassign_printer funclions and cooperales with

rcp_scheck_assign in ihe same manner that was described .
for rcp_sassign_Lape.
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rcp_s$altach_printer (event_id,‘comment, printer_info_ptr, rcp_id,
error_code)

ARGUMENTS s

This entry point has ithe same argumenils as
rcp_s$assign_printer.

FUNCTION:

rcp_Sattach_printer will initiate ihe altachmenl of a
printer. The printer Lthat 1is atllached 1is dependent
upon Llhe fields 1in prinler_info. The basic stralegy
for determining which prinier to altach is the same as
thal used by rcp_$assign_prinier. If rcp_ cannot find
an appropriatle prinler Lhat is already assigned it will
initiale the assignment of a printer as previously
described. Unce rcp. has tfound an acceplable and
assigned printer il will 1initiale the atlachment of
that printer. rcp_ will call ioi_ Lo perform the ring
O device altachment. rcp_$attach_printer functions and
cooperales with rcp_$check_atlach in the same manner
that was described for rcp_S$attach_lLape.

rcp_tand_spriv_attach_printer (event_id, commenti,
printer_info_ptlr, rcp_id, error_code)

ARGUMENTSs

This entry point has Lhe same arguments as
rcp_s$assign_printier.

FUNCTION:
rcp_land_spriv_atllach_printer has Lhe same relationship

Lo rcp_Sattach_printer thal rcp_tand_S$priv_attach_lLape
has to rcp_Sattach_iape. _

rcp_sassign_punch (event_id, comment, punch_info_ptr, rcp_id,
error_code) '

ARGUMENTS:
The arguments to 1Lhis entry poinl are similar to the

arguments to rcp_S$assign_printer. The only differences
are thalt Lhey reference punch devices rather than
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prinier devices and that there is no chain field in the
punch info structiure.

FUNCTIONS

Ihis entry point functions basically the same as the
rcp._$assign_printer entry pointi. :

rcp_sattacn_punch (eveni_id, comment, punch_info_ptir, rep_id,
error_code) :

ARGUMENTS

inis enlry point hnhas the same arguments as the
- rep_$assign_punch eniry point.

FUNCIIUNS

Ihis entry point functions DasiCaily Lhe same as tine
rcp_satiach_printer eniry point, :

rcp_tand_Spriv_attach_punch (event_id, comment, punch_info_ptir,
rcp_id, error_code)

ARGUMENTS s
this  enlry point has the same argumenis as
rcp_sassign_puncn.

FUNCTIONs

recp_tand_spriv_allach_puncn has the same relationsnip
to rcp_sattach_punch that GC_tand_Spriv_attach_tape
nas Lo rcp_sattach,tape. ,

rcp.sassign_reader (event_id, comment, reader_info_ptir, rcp_id,
error_code)

ARGUMENTS:

Ihe arguments Lo this enlry point are similar to the
arguments Lo rcp_Sassign_printer. The only differences
are Lhat they reference card reader devices rather than
printer devices and thal Lhere is no chain field in the
reader_info structure.
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FUNCTION

Ihis entiry pbint funclions basically Lthe same as the
rcp.s$assign_prinier entry point.

rcp_$attach_reader (eveni_id, commeni, reader_info_ptr, rcp_id,
' error_code)

ARGUMENTS®
This enlry poinl has the same argumenis as the
rcp_s$assign_reader entry point.

FUNCIIONs

fhis enlry point funclions basically Lthe same as the
rcp_s$atlach_printer entry point.

‘rcp_tand_spriv_attach_reader (eveni_id, commeni, reader_info_ptir,
rcp_id, error_code)

ARGUMENTSs

This entry poini has the same argumenis as
rcp_Sattach_reader.

FUNCTION®

rcp.tand_spriv_attach_reader has Lhe same relalionship
to rcp_sattach_reader that rcp_Land_spriv_altach_tape
nas to rcp_s$allach_tape.

rcp_sassign_console (eveni_id, commenl, console_info_ptr, recp_id,
error_code)

ARGUMENTS:
1
event_id (Input) (fixed bin(35))
(See rcp_s$assign_Lape.)

comment (Input) (char(*)) (See rcp_Sassign_tape.)

console_info_ptr (Input) (pir) A pointler to a
struclure providea by the caller. Since current
Multics sysiems have only one operalor’s console,
this .struclure will nol really be used when
assigning or atitaching the operator’s console. It
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-1is included in this calling sequence for Lhe sake
of consisitency and because il may be needed by
future implemeniations of rcp_. ’
dcl | console_info based (console_info_pir),
2 version_num fixed bin, /% 1. x/
2 console char(8), Sk 2, */
2 model ' fixed bins /*x 3., */
1. version_num = (See tape_info.version_num.)
2. console - This field snould conlain
“consolet. Sl
3. model - This field is not currenily used
: for assignmenli or - allachment. when the
console_info slLruciure 1is filled in by
rcp_scheck_assign or rcp_$check_altach this
field will contain one of the following
ValU‘eS. ‘ s -
I => "ibm* - BCD console
2 => ¥emc*® - Entiry Mode Console
. 3 => Wgceh - System Conirol Centier
rcp_id (Outpul) (bit(36) aligned)
(See rcp_s$assign_tape.)
error_code (Output) (fixed bin(35))
FUNCTION:

Since there is only one operalor’s console available on
ine current system, rcp_ will not have Lo search for an
appropriate <console device Lo assign. If Lhe calling
process has access to the gale rcp_tand_, and if tihe

console

is not already assigned, then rcp_ will assign

the console to ihe calling process. A call must musti

be made

to rep_$check_assign in order to complete Lhe

‘assignment.

rcp_saltach_console (event_id, comment, console_info_ptr, rcp_id,

ARGUMENTS 3

error_code)

This entry point has ihe same arguments as
rcp_sassign_console.
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FUNCTION®

rcp_s$attach_console initiates the attachmeni of the
operalor’/s console. If the operator’s console is not
already assigned to the calling process then rcp_ will
attempl Lo assign il. Once 1he console has been
successfully assigned to ihis process rcp_ will
initiate the atltachment of the console. Before rcp_
can call ioi_ to atltach this device, rcp_ musi call the
ring O console device inlerface wmodule, ocdcm_, Lo
detach the console from the syserr mechanism. If the
syserr recovery mechanism is available it will be
enabled by ocdcm.. rcp_ will then call ioi_ Lo perform
the ring 0 attachment. In order 1o complete tLhe
attachmenli the caller musi call rcp_$check_attach.

rcp_tand_s$priv_attach_console (eveni_id, comment,
console_info_plr, rcp_id, error_code)

ARGUMENTS s

This entry pointi has ithe same arguments as
‘rcp_s$assign_console. ~

FUNCTIONS
rcp_tand_spriv_attach_console has Lhe same relalionship

Lo rcp_sattach_console thal rcp_tand_spriv_attach_tape
has to rcp_S$atllach_tape.

rcp_$check_assign (rcp_id, device_info_ptr, state_index,
error_code)
ARGUMENTS
rcp._id (Input) (bit(36) aligned) This argument

identifies Lihe assignment requesi Lo be checked.

device_info_pir (Input) (ptr) A pointer to a
struclure provided by Lhe caller. The format of
this slructure depends upon Lhe class of the
device whose assignmeni 1is beimg checked. It
should correspond to the siructure referenced by
the assignmenl call. It may or may nol be in the
same localion as the siructure referenced by Lhe
assignmenl call. All Lhe fields in Lhis structure
except the version number will be used as outputi
argumenis by rcp_. rcp_ will use these output
fields to return +1he device name and otlher
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characteristics of the device thal was actually
assigned. ‘ '

state_index (Quipul) (fixed bin) - This argument
represenls the stale of Lhe assignment. More
detailed information aboul this argument is given
below. The values that may be returned are:

0 => ready

I => short wait
2 => long wait
3 => fatal error

error_code (Outpul) (fixed bin(35)) This value will
" be U unless Lhe value of iLhe state_index is 3. In
this case, an error_table_ code will be retiurned.

FUNCTIONs

rep_scheck_assign funcltions in cooperation wilh the
rcp_ assignmeni enlry points. After calling one of tLlhe
assignmeni eniry poinls another call must be made to
this entry point. rcp_s$check_assign will see if the
assignment has been completed.

It the assignment is proceeding normally bui has nol

.yelt completed, Lhe caller will be told Lhat there is a

short wait. A state_index valUe of | will be retlurned.
The situations +Lhal may result in a short waitl
condition vary for each device class. They will also
vary wilth future implementations of rcp_. An example
of a short wail situalion would be: rcp_ is waiting
for the operator to give permission Lo assign a printer
o Lhe calling process. This is a case that may
aclually happen with future implementations of rcp_.
The caller will nol be told the reason for Lhe short
wait. What tLhe caller does know is thal, in order to
signal ihe pgossible end of the shorti wait condition, a
wakeup will be seni over the ipc_ eveni channel whose
ID was passed as an argument in the assignmeni call
that 1is being checked. The procedure thal sends this
wakeup depends  upon the situalion and Lhe

~implementation of rcp_. It may be rcp_ itself, or it

may be ioi_, or iiL may be a system process that is
involved in the device assignment. The caller should

block on Lhis eveni channel whenever a stale_index of |

is returned. When the wakeup comes through the caller
should nol assume 1hal the assignment has been
completed. He may correctly assume only thal il might
have been completed. He musli call rcp_Stheck_assign
again. This whole sequence must be repeated until
rcp_scheck_assign' returns a slale_index value of O or

indicates an error condilion.
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If the assignment cannol be completed because Lhe
device (and possibly the volume) to be assigned is
already assigned Lo another process, rcp_ will return a
state_index value of 2. rcp_ can make no predicliions

‘aboul when the needed resource will become available.
- rcp_ does know that some time in tLlhe future Lhe

resource will be available and the assignment can be
completed. This is the long wait case. If the caller
chooses Lo wait he should block Jjust as wilh Lhe short
wail case. Olherwise, he should call rcp_sunassign tlo
abandon - Lthe assignmeni. In the initial implementation
of rcp. the long wail case is nol supporied. Instead,
Lthe caller will be told Lhat the assignment cannoli be
made.

~ When Lhe assignmeni is completed rcp_ will return the

device name and associaled characleristics of tihe
assigned device., They will be returned in the
device_info siructure. The informalion returned by
rcp_scheck_assign will be valid only when a siale_index
value of 0 is' relurned. ' '

rcp_scheck_attach (rep_id, - device_info_ptr,-' ioi_index,

workspace_max, Limeoul_max, .= stiate_index,
error_code) :

ARGUMENTS:

rep_id (Inpul) (b1t(36) aligned) This argument
identifies ihe attachmenl request Lo be checked.

device_info_ptf (Input) (ptr)
(See rcp_scheck_assign.)

ioi_index (Qutput) (fixed bin) This 1is Lhe device
index generated by ioi_. Il must be used in all
subsequenl calls to ioi_ for this device during
this attachment.

Wworkspace_max (Qutputl) (fixed bin) This is the
max imum size of +Lhe ioi_ workspace for Lhe
assigned device. ioi_ will reject any attempt to
expand Lhe workspace beyond ihis limit.

timeoul_max (Qutpul) (fixed bin) This is the maximum
time-oul interval Lhal ioi_ will allow. loi_ will
re ject any altempt Lo sel a time-oul interval that
is greater than this limit.
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stale_index (Quipul) (fixed bin)
(See rcp.s$check_assign.)

error_code (Oulput) (fixed bin(35))
FUNCTIONs

rcp_Scheck_attach functions in cooperation with the
rcp_ attachmenli entry poinis. After calling one of tihe -
attachment entry poinis another call must be made to
this entry point. rcp.stheck_attach will see if the
altachmenl has been completed. The altachment of a
tape drive is nol complete uniil the requested tape
reel is mounted and is ready for 1/0 processing. '

If the atlachment has completed successfully, rep. will
then perform ihe final sieps necessary for the caller
to perform I/0 on Lhe atiached device. rcp_ will call
ioi_ to set the maximum workspace size and Lhe maximum
time-oul K interval. It 1is rcp. that defines these
limits. 1ioi_ enforces them. (See Appendix A for a
list of Lhese limits for each device class.) recp_ will
~call ioi_. to promote the validation level for this
device Lo . the caller’s validation level.
rcp.scheck_attach will -relurn the device name and
associaled characleristics of L(he device tLhat was
aclually atiached. This information will be returned
in the device_info stiructure. It will also return the
ioi_ device index and the ioi_ limits Lhal have been
derined. IL will return a slate_index value of 0. The
outpul arguments returned by rep_S$check_attach will be
valid only when ihe state_index value relurned is O.

After - rcp_Scheck_altach has indicaled that Lhe
attachmenl has been completed, the caller should call-
ioi_. Lo set up his /0 environmeni. The event channel
ID Lhat was passed to rcp_ in Lhe attachment call was
in turn passed to ioi_. If the caller wanls Lo use a
different event channel he may now call ioi_ to change
it. rcp_ sel up only Lhe limits of ihe workspace size
and the Lime-out interval. The caller musl call ioi_
to eslablish his workspace. rcp. does nol relurn a
pointer to Lhe ioi_ workspace. rcp.. will leave 1ihe
time—oul  interval sel Lo the default value defined by
loi_. Unless ihe caller wanls to use 1Lhis defaulti
value he should call ioi_ to set the Lime-out interval
that he wants. :

If the allachment is proceeding normally but has noti
yel completed, ihe caller will be told that there is a
short wail. A state_index value of | will be returned.

The situations Lhal may resull in a shori wail vary for
each device class. They will also vary with future
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implementiations of rcp_. An example of a short wait
situation would bes rcp_ is waiting for a tape reel +to
be mounied and to become ready. The shori and long
wail cases thal were discussed with rcp_scheck_assign
are also possible with this entry point since the
attachmeni that is being -checked may also have involved

an assignmeni. rep_scheck_attach will not return a

state_index value of 0 until both Lhe assignment and
the  altachment  have "been - completed. (See

. rep_scheck_assign.)

rcp_s$detach (rcp;id, comment, dispositioh.:errdr_code)

 ARGUMENTS 3

recp_id  (Inpul) (bit(36) aligned)  This argument
idenlifies the currently atllached device that is
Lo be detached. R ~

comment (Inpul) (char(x)) Thds string 1s a comment
Lhat will be dispdayed Lo the operalor after Lihe
device has been delached. This argument allows
‘the  caller to give some final instructions to the

operator regarding this device.

disposition  (Input) (fixed bin)  This argument
specifies the aclion to be tilaken by rcp_ with
regard Lo Lthe disposition of the device being
detlached. The disposition of the device involves
the possible retention of the device assignment
even Lhough the device is being detached. The
legal values which this argument may have ares

0 => unspecified |
| => unassign the device v
2 => retain the device assignment

error_code - (Qutpul) (fixed bin(35))

FUNCTION¢

rcp_sdetach will always detach the specified device.
Detaching implies ' iLhat recp. will call ioi_ to detach
this device in ring 0. The ioi_ index tLhat had been
associated with Lhis device is now invalid. foi_ will
re ject all calls for this.device'until.it_ is attached
again. In Lthe initial implementation. rcp_s$detach will
aiways unassign any volume mounted on the device being
detached This implies thal this volume may be assigned

- to anoilher process. rcp. may or may not actually

dismount this volume depending upon what it considers:
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Lo be the besi course of aclion at the iLime.

If the disposition argumeni contains O then rep. will
Use -Lhe currenl disposition value associated with the
device in order Lo determine whether or not it should
Uunassign Lhe device. If the device was assigned by an
altachment entry point then it will be unassigned. If
the device was assigned by an assignmenti entry point it
will nol be unassigned. I/0 modules should always call
rcp_sdetach wilh .a disposilion argumeni of O unless
they have some good reason to explicitly specify the
disposilion.

If the disposition argument contains | then rcp_sdetach
will always unassign the device. The rcp_id associated
with this device will no longer be valid. The device
will be available for assignmenl to other processes.
If Lhe disposiiion argumeni contains 2 tinhen rcp_sdelach

Cwill nol unassign Lhe device. The device will still be

assigned to Lthe caller’s process. The rep_id
associated wilh this device assignmeni will still be
valid. The device will be available for fulure
attachmenis by this process.

rcp_sunassign (rcp_id, commeni, error_code)

ARGUMENTS:

rep_id  (Inpul) (bit(36) aligned) This  argument
identifies the device thal is to be unassigned.

commenl (Input) (char(x)) (See rcp_sdetach.)

error_code (Inpul) (fixed bin(35))

FUNCTIONS

This eniry point will unassign the specified device.
Any previous disposition specification will be ignored.
If the device is currently allached rcp.. will
aulomalically detlach it before it is unassigned. (See
recp_sdetach.)
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rcp_sSupdate_tape_reg (rcp_id, reg_data_ptr, error_code)
ARGUMENTS

rep_id (Input) (bit(36) aligned) ' This argument
identifies Lhe attached t(ape drive on which the
tape reel involved wilh this update is mountied.

reg_data_pilr (Input) (pir) A pointer Lo a structlure
provided by tihe caller. This siruclure defines
Lhe Lape reel registration data thal will be
updated. See Llhe discussion of recp_sattach_tLape
for a description of tLhis structure.

error_code (Ouilpul) (fixed bin(35))
FUNCTIONs -

rcp_Supdate_Llape_reg will update  Llhe tape reel
registralion data associatled with Lhe Lape reel thal is
mounied on the specified tape drive. This eniry point
will exist in the initial implementalion of rcp_ bul it
will nol perform any update function. Even so, tape
170 modules thal use the initial implementatlion of rcp_
should call Lhis entry point when il is appropriate to
do so. Later documentation dealing with rcp_ will
describe which fields in the registration dala
structure are updated and the exacl manner in which the
updatle iIs made for.each field.

Administrative Entry Roints

rcp_priv_sforce_unassign (devicé_name, error_code)
ARGUMENTSs

device_name (Inpul) (char(x)) This argumeni specifies
Lhe name of the device thal rcp_ is to unassign.
It musi be a legal device name ihat is known to
rcp_.

error_code (Qutpul) (fixed bin(35))
FUNCTIONS

This entry point is called to force the unassignmeni of
a specific device. This device does not have to be
‘assigned to tLhe calling process. IiL is expected thatl
only certain privileged  system processes will have
access to the gate Lhrough which this call musi be
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made. If the device is currenily attached, rcp_ will
detach the device before iiL is unassigned. In order Lo
detach a device Lnhal is attached Lo another process,
rcp_ will call a privileged eniry in ioi_ to force
detach the device. ioi_ will then reject any fulure
calls for this device from the process thal previously
nad the device assigned.

f

rcp_priV_Sproé_uhassign (process_id, error_code)

ARGUMENTS3

process_id (Inpul) (bit(36) aligned) This argument
conlains the process ID of a process Lthal will
- have all of its assigned devices unassigned.

error_code (Ouipul) (fixed bin(35))

FUNCTIONs

This enilry point is called to unassign all of the

- devices rcp. nas assigned Lo the specified process.

See the funclion description of rcp_s$force_unassign for
details about unassigning a device that is assigned Lo
anolher process. Normally Lhe calling process will not
be the process tLhal 1is having all of ils devices
unassigned. This entry point will be called by tiLhe
initializer process (under the semblance of the
answering service) whenever a process Lerminates. This
is done in order to be sure thal no devices remain
assigned to terminated processes.

rcp_priv_sdelete_device (device_name, error_code)

ARGUMENTS s
device_name (Input) (char(*)) This argumenti
specifies tLhe name of Lhe device thal rcp_ is tlo
delele,

error_code (QOutput) (fixed bin(35))
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FUNCTIONs

Ihis eniry point will delete Lhe specifiad device from
the 1list of devices thal rcp_ may assign. The effecl
is thal Lhis device is no longer configured on the
Lsysiem. If Lhe device Lo be deleted is currently
assigned Lo a process, Lhe device will not be deleied
until Lhe device becomes unassigned. '

rcp_priv_sadd_device (device_name, error_code)

ARGUMENTS
uevice_name  (Input) (char (%)) This argument
specifies the name of the device thatl rcp_ 1s to
add. b

error_code (Ouipui) (fixed bin(35))
FUNCTIONs

1this enlry point will add the specified device to the
list of devices which may be assigned by rcp_. The
device may then be assigned to any acceptable process
thal atltempts Lo assign ii. The device being added
must have been deleted by a previous call lto
rcp_priv_sdelete_device.
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SAMPLE SCENARIQ

Below is a sample scenario of calls to rcp.. This example
represenls an acceptable sequence of calls Lo rcp_ for Lhe
purpose of attaching any model 301 printer. This example shows
the relalionship belween the atliach entry points and the
check_atltach enlry point. The sequence of calls used Lo pertform
Jusl an assignmeni would be very similar.

ATTACH: /* Begin allachment. */
(sel up evenl channel "ev_id" and wail listi.]
pi_plr = addr(printer_info)s
pi_plr->printer_info.version_num = 1|3
pi_pir->printer_info.prinler = "printer";
pil_ptr—->printer_info.model = 3013
pi_ptir->printer_info.chain = 0%
call rcp_sattacn_printer (ev_id,"Example¥,pi_ptir,

' rcp_id,code) s
if code "= 0 then golo ERROR}

CHECK_LUOP:
call rcp_scheck_altach (rcp_id,pi_ptr,ix,wm,im,sx,code);
golo STATE(sx)3

STATE(1)s /% Short wail. =/
call ipc_s$block (wl_plr,m_ptr, code)s
if code "= 0 then golo ERROR;
golo CHECK_L0OOP; v :

STATE(2)s /* Long wait. x/

LAsk user if he wants Lo wait.]
(If yes, handle long wait case.]

STATE(3)s ' - /% Falal error. x/
ERROR:s
[Process error.]
returni
STATE(O): /% Attachmenli complete. *x/

[Get info on attached printer from printer_info.]
{call ioi_ to sel up I/0 environment.]
(Perform I/0 on device.] '
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BLANNED EXTENSIONS

It is hoped Lhat within Lhe framework of tihe interfaces
described in ihis documenti many significant improvements can and
will be made Lo rcp_. Below is a pariial list of some of {hese

~enhancemenls. They are in no special order.

l. Suppori for the long wait case of rcp._Scheck_assign and
rcp_S$check_atiach. This 1involves solving all of ihe
deadlocking problems Lhal can occur with compeling
processes.

2. Implementialion of an enlry point thal will perform the
assignment of two or more devices.

3. Implementalion of an eniry point thatl will perform +Llhe
assignment of one or more volumes. Corresponding to
Lhis will be support for a disposition value ihat
specifies Lhat both Lhe device and volume are Lo remain
assigned and support for a disposition value that
specifies Lhal Lhe device is to be unassigned but tihe
volume is Lo remain assigned.

4. Implementation of an entry poiniL that will set the
disposition of a device. g

5. Implementalion of a tape mount entry point. This will
allow Lhe functions of attachmeni and mountiing to be
separated. This also 1implies that detachment and
dismounting may be separated.

6. Implemenialion of device and volume resarvatlion,
Reservation 1is different from assignmeni. Reservation
involves defining a Lime period, possibly in the
future, in which a resource may be assigned Lo only the
specified wuser. The resource will be unavailable to
all other users during that time period.

7. Full implementation of Lape reel management. This will
include registralion of tape reel data, access control
lists for each tape reel, operator aulhentication of
tape mounis, label checking, etc.

8. Improved access control over Lhe assignmeni of devices.
This might include access conirol 1lists for each
device. It might include bringing the assignment of
devices under +Lhe conlrol of the access isolalion
mechanism by associaling an access level with each
device. It mighl also include operator authorizalion
of device assignments and attachmentis.
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9.

10.

15,
16,
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Implementation of accounting for device and volume -
reservations, assignments, and attachmentis.

Implementation of points 6, 7, 8y, and 9 above may
result in the initializer process or some oiher systenm
process being used Lo perform many of the functions of
rcp_e. :

Developmeni of the capability 1o set 1limils on the
lenglth of time tlhat a process may have a device or
volume assigned. This time limit could vary depending
upon- Llhe resource involved and Lhe user involved.

Developmeni of the capability to sel different ioi_
limils for differeni users,

Development of a complete sei of device lisi and device
sltalus entry points.

The partiial, or possibly complete, replacement of
ioam_.

Support for disks as a new device class.,

Implementation of commands Lhat will' reserve, assign,
and mouni devices and volumes,
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v Appendix A
ioi_ Limitis
Device Class Max_norkspace Max_Time=Qut

tape 3K 5 minules

printer ' 1K 30 seconds

punch | 1K 30 seconds

reader IK 30 seconds

console 1K 3 minutes



