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This document describes the Resource Control Package (rcp_), 
a propos ad ,new interface for device and volume management. rcp_ 
wi 11 exist wi thin the s'ecuri ty kernel and ex~cute in ring I. It 
is strictly an internal interface and will be docum.ented only in 
~LMs. rcp_ will maintain a list of most of the devices and all 
of the volumes known to the system. rcp_ will provide the 
intp.rfac~ to ioi_ (see MTB-056) for the attachment and detachment 
of devices. It will perform the tape drive and tape reel 
~anagement functions mentioned in MTB-i09. 

This document will describe the initial implementation of 
rcp_. rcp_ should be installed before ioi_ is used as a standard 
system interface. In order for it to be available as soon as 
possible, the initial implementation will provide only those 
device and volume services that are immediately necessary. It is 
hoped. however, that the int~rface5 described in this document 
will be correct ana permanent. All thp interfaces described' in 
this document will be supported in some manner in the initial 
implementation. However, in some cases, full support will not be 
available until later implementations. Such cases will be noted 
in the document. It is expected that additional capabillti~s· 
will be provided by rcp_ at a later time. The important 
consideration in the initial implementation of rcp_ is that alII 
ot the lID modules that will call rcp_ use an inlerface that will 
change as little as possible. rcp_ will bA made to work, then in 
the future, the many desirable enhancements to rcp_ can be 
implemented. 

This document contains sections on dAvic~ management, volume 
~anagemAnt, calling sequences, a sample scenario, and planned 
~xtensions to rcp_e Following this document will be several 
additional MTBs that will describe parts of rcp_ in more detail 
and will describe improvements and extensions to rcp_. 
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The ini tial implementation 'of rcp_'" wi 11 
following device management functions' 

1. assignment and unassignment 
2. attachment and detachment 
3. special control functions 
4. aCC~5S control 
5. ~aintenance' of device information 
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perform the 

In order to perform itsd~vice management functions, rcp_ 
~ill maintain a data base containing information about each 
device that can be under its control •. This data base will beset 
up at system initialization time from the information found on 
the uprph·n configuration cards. The exact information maintained 
about each device depends.upon the generic class of the device. 
Among other things this information will include·' 

1. device class 
2. device name 
3. device model number 
~. other information from the prph tard 
5. staLe of the device 
6. process 10 if assigned 
I. dispOSition values . 

I n the ini tial implementation this data base. wi 11 be 
reinitlalized each timp. the system is initialized. It will not 
oe maintained across bootloads. However, since rcp_ will execute 
1n ring I, it will run on behalf of some process. Thus rcp_ will 
manaqe its data base in such a way that it can continue 
functioning when a process has terminated, even if that process 
had the rcp_ data base locked and was updating it. 

In the initial implementation all of rcp_ will reside on the 
.~ultics system tape.' It wilt be ,tUlly operational when Multics 
leaves ring 0 for the first time. Thus rcp_ can be used to 
manage tape drives in a cold boot environment. Future 
implementations·of rcp_ may support features that cannol function 
in a cold boot enVironment. rcp_ will lhen be splil into two 
parts. One part will reside on the Mullics system tape and will 
be able to perform basic device management fUnctions in a cold 
bool environmenl. The other part will not b~ on the Multics 
system tapA. It will be initialized when a more suilable process 
environment is available. The interfaces to rcp_ will be the 
same rp.gardless of the environment in which it is running. 



MTB-119 Page 3 

Each devic~ managed by rcp_ 1s considered to be a member of 
a generic dAvice class. The device c1asses that rcp_ will 
support in its initial implemen~ation are listed below. Future 
implementations may support additional device classes. The 
current device class~s aret 

tape 
printer 
punch 
reader 
console 

(magnetic tape) 
(line printer) 
(card punch) 
(card re ader ) 
(operatorJs console) 

Each device managed by rcp_ will have a unique device name. 
In the initial implementation this implies that the device name 
has bp.en registered with ioam_. This will be done at system 
in1 tialization time. Any ca ller that asks rcp_ to assign a 
speclr1C device (as ~pposed to asking rcp_ to assign any 
appropriate device from a device class) will have to know the 
correct name of the device. 

Device names are derived from the names found on the prph 
configuration cards. For devices that have exclusive use of a 
channel, such as printers, the device name will be the actual 
prph configuration card name. For devices that are multiplexed 
o~er one or more channels, such as tapes, the device name will 
have the form, II pppp_xx u , where .11 pppp" is the prph conf igurat ion 
card name and "xx-" is a unique identifying number. Such devices 
will be numbered starting tram I. The maximum number is 63. 
Some examples of device names arel 

a card reader 
tape drive number 2 

One of the primary fUnctions of rcp_ is to control access to 
101_. Most ioi_ entry points can be called from the user ring 
via the gate ioi_. Certain entry points in i01_ will be callable 
only tram the administrative ring (ring I). A special gate with 
ring brackets (0,0,1) must be used when calling ioi_ entry points 
lhat attach and detach devices or establish limits for the ioi_ 
workspac~ size and the ioi_ time-out interval. By permitting 
these ioi_ entry points to be callable trom only the 
administrative ring, user ring programs are forced to call rcp_. 
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rcp_ can then make the access checks that will determine whether 
or not the action requested by the caller may be performed. 
Jevice access control will be discussed in one of the following 
sections. 

rcp_ itself may be call~d via three gates. Each of these 
three gates will have ring brackets of (t,I,5). The description 
of each rcp_ entry point will indicate which gate mus~ be used in 
order to call that entry point. The nam~s and general function 
of these thrpe gates area 

- Most rcp_ entry points can be callea through 
this gate. 

rcp_priv_ - This gate will be used by system processes to 
perform privileged administrative operations. 

rcp_tand_ - This gate will bp- used by special T&D processes. 
It - wi 11 allow them to ca 11 special pri vi leged 
rcp_ attach~ent ent~y points. 

The administrative gate to ioi_ will b~ used by rcp_ to 
access a new pri vi leged ring 0 message program. This pri vi leged
ring 0 message will be callabl'e only through this administrative 
gate. It will be c~lled with a syserr code and a message that 
~ill oe passed to syserr. However, it will not accept syserr 
coae I (cras~ the system) or syserr code 2 (terminate the 
process). This new ring 0 message is needed by the initial 
implementa~ion of rcp_ in order to communicate with the operator~ 

Devic~ assignment involves the allocation of a device to a 
specific process. The process, in a sense, will have temporary 
ownership of the device tor -the duration of the assignment. The 
device will be unavailable to all other procp.sses. Attachment is 
~ separaie function which is described below. 

Jnassigning a devic~ involves taking a d~vice away from a 
process. If 1a device is attached when it is being unassigned. 
rcp_ will first detach the device. When a process terminates, 
the answering service will make a special call to rcp_ 
(rcp_Sunassign_proc) to force the unassignment of all devices 
still aSSigned ~o the process. 
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Device attachment involves making a d'evice available tor 
actual I/O processing. For rcp_, t.his invol v'es calling ,ioi_ to 
attach the device. rcp_ will also call ioi_ to initialize all 
other daia needed to use the device. For appropriaie device 
classes, rcp_ will ensure that the correct volume has been 
mounled and is ready to be used. When the attachment is 
completed the caller will have all of the informalion needed to' 
perform I/O on the devic~. 

Detaching a device involves breaking the connection wilh 
i01_ for a device. rcp_ will call 10i_ to detach the dp.vice. 
10i_ will not accept calls to perform I/O on the dev1ceuntil it 
is attached again. 

The relationship belw~en assignment and attachment is such 
thai assignment does not imply attachment but attachment does 
imply assignment. Only assigned devices can be attached. It 
rcp_ is called to make an attachment to a device that is- not 
assigned, it will automatically attempt to assign the device. 
The inverse is also true, a device may be detached without being 
unassigned, howev'er, 1n ord'er to be unassigned it must be 
,detached~ 

In lhe initial implementation of iOi_, a call toioi_ to 
attach a device will· result in i01_ calling loam_ to assign the 
device. Thus initially, the system-wide tocal point. for·, the 
assignment ot deVices will be ioam_. For some time at least. it 
will be possible lo assign devices of certain classes direct.ly 
t.hrough ioam_. Even if a device belongs to a device class which 
rep .... does support, neither rcp_ nor io~_ wi 11 know when a device 
has been assigned in this way. As far as rep._ is concerned the 
device will be available. rcp_ will be able to successfully 
assign the device. However, ioi_ will not be able to 
successfully attach the device. This problem will be- solved when 
all of the existing ring 0 device interface modules for device 
classes supported by rcp_ hav~ been removed. In the initial 
implementation this problem will not. exist for tapes or the 
operator~s console. 

In addition to device aSSignment and attachment. rcp_ will 
allow certain privileged procp,sses to add and delete devices from 
tne system. fhis, ot course, can be performed only on the sel of 
devices specified by the prph configuration cards. Only dAvices 
that have previously been delet~a can be added. A device that 
has b~en deleted cannot be assigned by any process. 
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The initial implementation of rcp_ will provide device 
access control lhat is essentially the same as lhat provided by 
the current system. This means that for each d,::.vic:e an "ad hocJl 
set of rules will be used to determln~ whether or not a process 
illay assign a device. These rules involve checking the access 
that a process has lo various gate segments. A process will be 
able to assign a device if it has "En access to the gate that 
rcp_ associates with that device. The rules for the various 
devi ce classes arel 

tape No special access is currently npeded to assign a 
tape drive. rcp_ will enforce an installation 
defined limit to the number of tape drives that a 
single process may have assigned at one time. In 
addition, rcp_ will ensure that an inslallation 
defined WJmb.£u: of tape drives are reserved for use 
by system processes. rcp_ considers a system 
process to be any process that has access to the 
gate hphcs__ rcp_ will always assign a tape drive 
to a system process if there is a tree drive 
available_ However, rcp_ will not assign a tape 
driVe to a user process if the number of tape 
drives available is less than the number of tape 
drives reserved for system processes minus the 
number of tape drives currently aSSigned to system 
processes. 

printer - Line printers will be assigned only to processes 
that have access to the gate prtdcm __ 

punch - Card punches will be aSSigned only to processes 
that have access to the gate phcs __ 

reader - Card readers will be assigned only to process that 
have access to the gate phcs __ 

console - The operator~s console will be aSSigned only to 
processes that have access to the gate rcp_tand_. 

rcp_ will contain entry p-oints that. may be c.alled to obtain 
information about devices that are under its control. They will 
not be available in the initial implementation. These entry 
points are sim1liar to the entry points provided by loam_. 
However, the corresponding entry pOints in ioam_ will not bp. 
deleted. ioam_ will still b~ the only system interface which can 
return information about all of the dp.vices that are assigned to 
a process. In the initial implementation of rcp_ and i01_, ioam_ 
will still be called to assign each device that is assigned by 
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rcp __ The opposite is not. true. however, since some devices may 
be assigned through ioam_ which are not assigned through rep __ 
For the initial implementation no changes will have t.o be made t.o 
any program that. calls ioam __ 

The only volumes which rcp_ will manaqe in it.s initial 
implement.ation are tape rpels. A comprehensive tape reel 
management capability is planned as one of the first' major 
enhancements t.o rcp__ The init.ial implementation, however, will 
perform only limited tape reel management. A detailed 
description of the tape reel management funct.ions that are 
performed by the initial implementat.ion of rcp_ will be given in 
the description of the calling sequence for the rcp_Sattach_tape 
entry point.. 

This section contains a list ot the entry point.s in rep __ 
The description of each entry point inclUdes the arguments that 
it accepts, a discussion of the function otthe entry point, and 
any necessary notes about the entry pOint. The segment name 
associat.ed with each entry point is the name of the gate that 
must be called in order to access that entry point. The standard 
error_table_ codes that may be returned by each entry point have 
not been listed. The caller'should consider any non zero error 
code returned by any rcp_ entry point as an indication of a fatal 
error. 

rcp_Sassign_tape (event_id t comment, 
error _code) 

ARGUMENTS' 

event._id (Input) (fixed bin(71» This is the ipc_ 
event channel ID that will be used lo check this 
assignment. It will be used to send wakeups that 
signal the possible completion of the assignment. 

comment (Input) (char(*» This string is a comment 
that will be displayed lo the operator. It will 
be displayed afler rcp_ has successfully completed 
the aSSignment. 
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tape_info_ptr (Input) (ptr) A pointer to a structure 
provided by the caller. This structure contains 
information about the tape drive that is to bp. 
assigned. This structure is defined below. rcp_ 
considers.Bach field 1n this structure to be an 
input argument to rcp_Sassign_tape. 

del I tape_info based (tapp._info-ptr), 
2 version_num fixed bin, /* I. */ 
2 tape~drive char(S), /* 2. *1 
2 tracks fixed bin; /* 3. */ 

I. version_num This field must be sP.t by the 
caller. It tells rcp_ what version of this 
structure the caller is programmed to use. 
In the initial implementation rcp_ will 
expect it to be set to I. 

2. tape_drive This field should contain 
ei ther '''tape ll or the device name of the 
specific tape drive that the caller wants to 
assign. If it contains "tape ll rcp_ will 
assign any appropriate tape drive that is 
available • 

..;. tracks This tIe Id represents the 
requested track type of the tape drive that 
is to be assigned. It is used only when 
tape_info. tape_drive contains "tape". The 
acceptable values arel 

9 => aSSign a 9 track drive 
7 => aSSign a 7 ,track drive 
o => use default track type 

If this field equals 0 a 9 track drive will 
ue assigned by default 

rep_id (Output) (bit (36) aligned) This is rep_'s 
unique identifier for this assignment. It is 
valid until this assignment Is terminated. 

error_coda (Output) (fixed bin(35}) 
standard error_table_ code. 

This is a 

FUNCTION' 

rcp_Ssssign_tape initiates the assignment of a tapp. 
dri~e. The tape drive that is assigned is dep~ndant 
upon the values in tapp._info.tape_drive and 
tape_info.tracks. If tap~_info.tape_drive does not 
contain utape" then rcp_ will assume that it contains 
the device name of the tape drive to be assigned. If 
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this device ,name does not specify a known tape drive, 
or it the specified tape drive cannot be assigned, rcp_ 
will abort the assignmente rcp_ will make no attempt 
to assign any other tape drive. If 
tap~_info.t.ape_drive does contain fltape" then rcp_ will 
assign any available and appropriate tape drive. In 
this case, rcp_ will ensure that the tape drive 
assigned' has the track type specified in 
tape_into. tracks. 

In either case, rcp_ will consider the access that the 
process has to ophcs_ In ordar to determine whether or 
not this is a sys~m process. If it is, rcp_ will 
incremp,nl the count of tape drivp.s assigned to system 
prOCP,5ses. If it is not, rcp_ will ensure that the 
limit placed on the number of tapp drives that may be 
concurrently assiqned by all user proc~sses is not 
exceeded. rcp_ will also enforce, the limit placAd on 
the number 6f tape drives that a single proc~ss may 
have assigned at one time. 

Each device assigned has associated with it a 
disposition value. This disposition value tells rcp_ 
whether or not the device should be unassign:~ when it 
is detached. When a dp,vice is assignp.d by an rcp_ 
assignment eniry point its disposition value will be 
initialized to specify that the device is no~ to be 
unassigned if ii 1s detached. This disposition value 
may be overridden by subsequent calls to rcp_. (See 
rcp_$detach.) However, in most cas~s explicitly 
aSSigning a device via a call to an rcp_ assignment 
entry point implies thai the device must be unassigned 
by a call to rcp_Sunassign. 

n1is entry point fUnctions in cooperation with the 
rcp_Scheck_assign entry pOint. rcp_Sassign_tape only 
initiates the assignment of a tape drive. ~hen:it 
returns, the drive will not yet be assigned to the 
callerJs process. A call must be made to 
rcp_$check_ass~gn in order io obtain the drive name and 
track type of the tape drive that will be assigned. 
Any attempt to atiach this device before the assignment 
is complete will result in an error. (See 
rcp_Scheck_assign.) 

NOTES. 

All of the rcp_ assignment and attach entry points 
fUnction in cooperation with a corresponding rcp_ check 
entry point. The need for the check entry points may 
not be immpdiaiely obvious. They are np-eded bp.cause, 
in some cases and in future implementations, ,the 
assignment or atiachment functions perform~d by rcp_ 
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cannot be completed without blocking and waiting for 
on~ or more events to occur. The check en~ry points 
force the ca ller to us'e a programming sequence that 
provides tor repeated blocking. (See the section 
containing the sample scenario of calls to rcp_.) The 
user must do the blocking ,and not rcp_ since rcp_ will 
execute in a lower ring and it is undesirable to block 
in a lower ring. The events that will be wait~d for 
depend upon the class of thp. device involved, the 
current state of the devices and volumes, and the 
implementation of rcp_. For example, the attachment of 
tape 'dri ves invol v.es the mounti ng of a tape ree I and 
thIs involves I/O operations and they involve waiting 
for wakeups from ioi_., In future implementations of 
rcp_ all device assignment functions may be performed 
by some system process and this involves waiting for 
that process to send a wakeup that signals the 
completion of the assignment. 

rep_Sa ttach_tape (event_id t comment t tape_info...,ptr" r ee I_name t 

write_flag, reg_da~a_ptrt rcp_id, error_code) 

ARGUMENTS. 

event_id ,(Input) (fixed bin(11» Tnis is the ipc_ 
event channel 10 that will be used to check this 
attachment. It will be used to send wakeups that 
signal the possible completion of the attachment. 
This event channel 10 is passed to ioi_, when ioi_ 
is called to attach the device. rcp_ treats this 
event channel 10 independently from the event 
chann~l 10 specified In any previous assiqnment 
call. 

\ 
comment. (Inpuf) (char(·*» This string is a comment 

that will ,be displayed to th~ operator. I t wi 11 
be displayed after rcp_ has successfully completed 
the attachment.. 

tape_info_ptr (Input) (ptr) (See rcp_Sassign_tape.> 
One minor difference exists betw~en the way 
rcp_Sattach_tape and rcp_Sassign_tapp. use the 
tapp._info structure. If tape_info. tracks equals 0 
then rcp_$attach_tap~,. in later impl"mentations, 
will look in the tape rp.el registration data for 
the track type of the tape drive to assign. Only 
if it is unspecified in the registration data will 
the default of 9 tracks be used. 
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reel_name (Input) (char(*» This string contains the 
name of the tape reel that the caller wants 
mounted on the attached tape drive. 

write_flag (Input) (bite1» If this flag is ON rcp_ 
will ansure that the specified tape reel is 
mounted with a write ring. It it is U~f rcp_ will 
ensure that th~ specified tape reel 1s mounted 
without a write ring. 

req_data-ptr (lnput) (ptr) A pointer to a structure 
provided by the caller. This structure defines 
th~ tape reel regis irat ion da tathat is r'eturned 
by rcp_. (See the notes below.) 

rcp_id (Output) (bit(36) aligned) This is a unique 
identifier that rcp_ generates when a device is 
asSigD~g. rcp_ does ngi generate a new rcp_id 
when the devic~ Is attached. It is used to 
idAntify the assigned d~vice that is being 
attached. 

error_code (Output) (fixed bin{35» 

FUNCTIONt 

rcp_$attach_tape will initiate the attachment at a tape 
drive. The tape driv~ that is attached is dependent 
upon the values in tape_info. tape_dri ve and 
tape_info. tracks. The basic strategy for determining 
which tape drive to attach is the same as that used by 
rcp_Sassign_tape. rcp_ will check to see it an 
appropriate tape drive is currently unattached but 
assigned to this process. It rcp_ finds an appropriate 
tape drive thai is already assigned it will initiate 
the attachment of tnat tape drive. If rcp_ cannot find 
an appropriat~ tape drive that is already assigned it 
will initiate 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 mounted the tape reel tnai is needed for this 
attachment then rcp_ will assign that tape drive. 

Once rcp_ has found an acceptable and assigned tape 
drive it will initiate tne attachment of the device. 
rcp_ will call ioi_ to perform the ring 0 device 
attachm~nt. If this is sUccessful, rcp_ will initiate 
the mounting ot thespeclfied tape reel. A tape reel 
that is mounted or is being mounted is considered to be 
a~signed to the process tha~ the associated tape drive 
1S assigned to. If the specified tap~ r~el is already 
assigned then rcp_ will not be able Lo complete the 
assign~ent at this time. (S~e rcp_Scheck_aliach.) 
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rcp_ will recogniz~ the case where this tape r~el is 
already mounted and will not issue a redundant request 
t.o the operator to have it mou~ted. 

There are two subtle differences between the case wherp. 
a device has been explicit.ly assigned by a call to an 
rcp_assignment entry point and t.he case where a device 
nas bpen automatically assigned by an rcp_ attachment 
entry pOint. These differences are. 

I. Assume that the devi~e has been assigned 
successfully. Now assume that while attaching the 
device a fatal error occurs. The attachment will 
be abandoned. If the device was assigned by the 
attachment entry point then the device will be 
unassigned. However, if th~ device was previously 
aSSigned by an assignment entry point then it will 
remain aSSigned. . 

2. If the device being at.tached was previously 
assigned by an assignment entry point t.hen the 
dIsposition value associated with t.his device will 
not. be changed. It the device has b~en assigned 
by the attachmAnt entry point then the disposition 
value tor this dp.vic~ will be initialized t.o 
specify that the device is t.o be unassigned when 
it is detached. (See rcp_Sdelach.) 

This entry poInt functions in cooperation with the 
rcp_Scheck_attach entry point.. rcp_Saltach_tapp. 
lnitiates the attachmenl but does not complete it. The 
caller st.ill can not successfully call ioi_ to perform 
I/O on lhe tape drive being attached. The attachment 
will not be complet.ed and the caller will not know the 
device name of the tape drive that was actually 
attached until a successful cal~ 1S made to 
rcp_$check_alta~h. 

NOTESI 

The reg_data_ptr argument should point to a struclure 
proviaed by the caller. This structure will contain 
the tape reel registration dala that is returned by 
rcp_. rcp_ will ret.urn all of the tape r~el 
registration dala lhat is n~eded by the lape I/O module 
as well as all of the tape reel registration data that 
may b~ changed by a user process. This informalion is 
relurned by this entry point for the convenience of lhe 
calling tape I/O module. 

fh e in i t i ali mp 1 em en tat i on 0 f rep _ will not s U pp 0 r l 
tape reel regi~tration data. However, t~~ fields In 
this structure will be tilled in by the initial version 
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of rcp_. Each field will be set 
that will be valid even when 
management facility is available. 
will specify that the information 
field is not known by rcp_. 
structure is as followsc 

to a default value 
,the fu 11 tape ree I 

These default values 
assocla~ed with "the 
The registration data 

del 1 reg_data 
2 version_num 
2 volume_id 
2 tracks 
2 densIty 
2 label_type 
2 usage_count 
2 read_errors 
2 write_errors 

J." version.Jlum 

based (reg_data_ptr), 
fixed bin, 1* I. *1 
char(32), 1* 2. *1 
fixed bin,l* 3. */ 
fixed bin, /~ " 4. *1 
fixed bin,l* 5. *1 
fixed bin, 1* 6. *1 
fixed bin, /* I. "*1 
fixed bin' /*" 8. */ 

(See tape .. )nfo.version_num.) 

2. volume_id - This field will contain the volume 
10 "of the tape rP.'el. In the initial 
implementation rcp_ will set ·it to the contents of 
the reel_name argument. 

3. tracks This field represents" the track type 
specified" in the registration data for this tape 
reel. In the initiallmple~entation rcp_ will set 
it to O. 

4. denSity - This field "represents th~ tape"density 
specified in the registration data tor this tape 
reel. "In the initial implementation rcp_ will set 
ii.. to o. 

5. label_type This field represents the label 
type specified in the registration data for this 
tape reel.' In the Initial implementation rcp_ 
will set it to o. 

6. usage_count This field is a count of the total 
number of times thIs tape reel has been attached 
by any process since the last time the f"ield was 
r.eset. The current attachment wi 11 be included in 
this count." In the initial implementation rcp_ 
will set it to I. 

7." read_errors This field is a count of th~ toial 
number of read errors that have occurred with this 
tape reel since ~he last time this field was 
reset. In the ini tial implem-entat ion rcp_ wi 11 
set it to o. 
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write_errors This field is a count of the 
total number of write errors that have occurred 
with this tape reel since the last lime this field 
was reset. In the initial implementation rcp_ 
will set it to o. 

rcp_tand_Spriv_attach_tape 
r Poe I_name, 
error_code) 

(event_id, 
write_tlag, 

comm'enl, tape_info_plr, 
reg_data_pir, rcp_id, 

ARGUMENTSa 

This entry point 
rcp_Sattach_lape. 

rUI'JCl ION: 

has the same arguments as 

rcp_tand_Spriv_attach'_tape fUnclions basically the same 
as rcp_Sattach_lape. The only difference is that when 
rcp_ calls ioi_ to perform the ring 0 attachment ot lhe 
tape drive it will call a privileged ioi_ atlach entry 
po~nt. This privilege is given by ioi_. ~ith this 
privilege i01_ will allow subsequenl connect calls to 
specify a pen as well as a list of DC~st and to address 
device O. 

rcp_Sassign_printer <event_id, comment, printer_info_otr, rcp_id, 
error _code) 

AHGUMENTS a 

evenl_id (Input) (fixed binC/I» 
(See rcp_Sassign_tape.) 

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

print-er_into-ptr (Input) (ptr) A pointer to a 
struclure provided by the caller. This structure 
is similar in format and function to the tape_info 
structure. 

dcl I printer_into 
2 version_nurn 
2 printer 
2 mod'el 
2 chain 

basp.d (printer_info_ptr>, 
fixed bin, /* I. *1 
char(8), /* ~. */ 
fixed bin, /* 3. */ 
fixed bin; /* 4. */ 
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j • 

~. printer This field should contain either 
"printerll or the devicp. name of th~ specific 
printer that the caller wants to assign. If 
it contains "printer" then rcp_ will assign 
any appropriate printer that is available. 

3. model This field represents the requested 
model number of the printer that is to be 
assigned. It is used only when 
printer_info. printer conta ins "printer". 1 t 
must be a value that is found in the umodel u 

field of a printer prph configuration card. 
II it is 0 rcp_ will not consider the model 
characteristic in its search for a printer to 
assign. 

4. . chain This field represents the requested 
chain (print train) type of the printer that 
is to be assigned. It is used only when 
printer .. into.printer contains "printer". it 
must be a value round in the "chainu fleld of 
a printer prph card. If it is 0 rcp_ will 
not consider the chain characteristic in its 
search for a printer to assign. 

rcp_id (Output) (bit(36) aligned) 
(See rcp_$assign_tap~.) 

error_code (Output) (f ixed bin (35) ) 

~'UNCTION' 

rcp_Sassign-printer wi 11 ini tiate the assignment·· of a 
printer. Before ini tiatir.lg the assignment, rcp_ -, wi 11 
verify that the calling process has the proper access. 
The device assigned is dependent upon the fields in 
printer_info. It printer_info.printer does not conlain 
"'printer" then rcp_ will assume that it contains the 
devicp. name of the printer to be assigned. If this 
device name Is invalid, or if this device cannot be 
assigned, rcp_ will abort the assignment. If 
printer_info. printer does contain "printern then rcp_ 
will assign any available and appropriate printer. 
rcp_ will ensure that the printer assigned has the 
model and chain characteristics specified in 
prinier_info.model and printer_info. chain. It either 
of these arguments is 0 rcp_ will not consider that 
characteristic in i is search for an approprJ.ate device. 
rcp_$assign_ptlnter functions and cooperates with 
rcp_$check_assign in the same manner that was described· 
for rcp_Sassign_tape. 
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rcp_Sattach-printer (e vent_id, comment, printer _info_pt.T t rcp_id. 
error_code) 

ARGUMENTS' 

This entry point has. 
rcp_Sasslgn_printer. 

FUNCTION: 

the same argument.s as 

rcp_Sattach_printer wi 11 ini tiate t.he at. tachment of a 
printer. The prInt.er that is altached is dependent 
upon the fields in printer_info. The basic strat.egy 
fur determining which printer to at.t.ach is the same as 
that used by rcp_Sassign_prinler. It rcp_ cannot find 
an appropriat.e printer that is already assignp.d it will 
initiate the assignment of a printer as previously 
described. Once rcp_ has found an acceptable and 
assigned printer it will initiate the attachment of 
that printer. rcp_ will call iol_ t.o perform the ring 
o device at.t.achment. rcp_Sattach_printer functions and 
cooperates with rcp_Scheck_attach in the same manner 
that was described for rcp_Sattach_lape. 

rcp_tand_Spri v_attach_printer ·(event_id, comment, 
printer_info_ptr, rcp_ld, error_code) 

ARGUMENTS, 

This entry point 
rcp_$asslgn_printer. 

FUNCTION' 

has the same arguments as 

rcp_iand_Spriv_at.tach_printer has the same relationship 
to rcp_$attach_prlnter that rcp_tand_Spriv_attach_tape 
has to rcp_Sattach_tape. 

rcp_Sassign_punch (event_ld, comment, punch_info-ptr. 
error_code) 

ARGUMENTS' 

The arguments to this entry point are sl~ilar to the 
arguments to rcp_Sassign_print.er. The only differences 
are that they reference punch devices raiher than 
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printer devic~s and that there is no chain field in the 
punch into structure. 

~UNCTIONa 

This entry point functions basically the same as the 
rcp_Sassign-printer entry point. 

rcp_Sattacn_punch (eveni_id, comment, punch_info_ptr, 
error _code) 

ARGUMENTS 

Ih1s enlry pOlnt nas ~he same arguments as the 
r~p_Sassign-punch entry pOint. 

~UNCflUNI 

lhi~ entry polnt runctions oaslcally tne same as Lhe 
rcp_Sattach_pr1nter entry pOint. 

rcp_iand_$priv_attach-punch <event_id, comment, punch_into-ptr, 
rcp_id, error_code) 

ARGUMENTS I 

Ihis entry point 
rcp_$assign-punch • 

FUNCTIONI 

has the same arguments as 

rcp_tand_Spriv_aliach_puncn has the same relationsnlp 
to rcp_sattach-punch that rcp_tand_Spriv_attach_tape 
nas to rcp_Sattach_tape. 

rcp_Sass ign_reader (event_id, comment., reader _info_ptr, rcp_id, 
error_code) 

ARGUMENTS: 

The arguments to this entry point are similar to the 
arguments to rcp_$assign_printer. The only differences 
are that they r-eference card reader devices rather than 
printer devices and that there is no chain field in the 
reader_into structure. 
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FUNCTION: 

rhis entry point functions basically the same as the 
rcp_$assign-printer entry point. 

rcp_$attach_reader (event_id, comment, reader _i nfo_pt r, rc p_id, 
error _code) 

AHGUMENTS: 

This entry point has the same arguments as tne 
rcp_Sassign_reader entry point. 

FUNCfION: 

fhisentry point functions basically the same as the 
rcp_$attach-printer entry point. 

rcp_tand_$priv_attach.-reader <event_id, comment, reader_info_ptr, 
rcp_id, error_code) 

ARGUMENTS. 

This entry point 
rcp_$attach_reader. 

FUNCTIONI 

has the same arguments as 

rcp_tand_$priv_attach_reader has the same relationship 
to rcp_Sattach_reader that rcp_tand_Spriv_attach_tape 
nas to rcp_Sattach_tape. 

rcp_Sassign_console (event_ld, comment, console_info_ptr, rcp_id, 
error _cod e) 

ARGUMENTS. 

event_id (Input) (fixed bin(35» 
(See rcp_$assign_lape.) 

comment 

console_info-ptr . (Input) (ptr) A pointer to a 
structure prov1dea by the callp.r. Since current 
Multics systems have only one operator's console, 
this ~structure will not really be used when 
assigning or attaching the operator's console. It 
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is included in this calling sequence for the sake 
of consistency and because it may be needed by 
future implementations of rep_. 

del I console_info 
2 version-"um 
2 console 

based (eonso.le_info_ptr), 
fixed bin, /* 1. */ 
char(B), /* 2. */ 
fixed bin; /* 3. */ 2 model 

1 • 

2. console This field should contain 
Ii conso Ie". 

3. model This field is not currently used 
for assignment or atlachment. ~hen the 
console_info s~ructure is filled in by 
rep_Schack_ass ign or rcp_$ check_at tach this 
field will contain one of the following 
values. . 

1 => uibmu - BCD console 
2 => "erne" - Entry Mode Console 
3 => "scc-" - System Control Center 

rcp_id (Output) (bit(36) aligned) 
(See rcp_$assign_tape.) 

error_code (Output) (fixed bin(35» 

FUNCTION. 

Since there Is only one operator~s consol-e avai lable on 
tile current system, rcp_ will not hav-e to search for an 
appropriate console device to assign. If the calling 
process has access to the gate rcp_tand_, and if the 
console is not already assigned, then rcp_ will assign 
the console to the calling process. A ea 11 must must 
be made to rcp_$check_assign in order to complete the 
assignment. 

rcp_$attach_console (event_id, comment, eonsole_info-ptr, rep_id, 
error_code) 

ARGUMENTS. 

This entry point has 
rcp_$assign_console. 

the same arguments as 
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FUNCTION: 

rcp_$attach_console initiates the attachment of the 
op~rator~s console. If the operator~s console is not 
already assigned to the calling procp-ss then rcp~ will 
attempt to assign it. Once the console has been 
successfully assigned to this process rcp_ will 
initiate the attachment of the consol~. Before rcp_ 
can call ioi_ to attach this device, rcp_ must call the 
ring 0 console device int.erface module, OCdCffi_, to 
detach the console from t.he syserr mechanism. If the 
syserr recqvery mechanism is available it will be 
enableq by ocdcm_. rcp_ will then call ioi_ to perform 
the ring a at.t.achment. In order to complete the 
attachment the caller must. call rcp_$check_attach. 

rcp_tand_Spriv_attach_console (event_id, comment, 
console_into_ptr, rep_id, error_code) 

ARGUMENTS: 

This entry point. 
rcp_Sassign_console. 

FUNCTION: 

has t.he same arguments as 

rcp_tand_$priv_attach_console has lhe same relationship 
t.o rcp_Sattach_console that rcp_tand_Spriv_attach_tape 
has to rcp_Sattach_tape. 

rcp_Scheck_assign (rep_id, device_info-ptr, 
error _code) 

AHGUMENTS: 

rep_id ( Input) . (bit (36) aligned) This argument 
identifies t.he assignment request to be chp.ck~d. 

device_into_ptr (Input) (ptr) A pointer to a 
structure provided by the caller. The format of 
this structure depends upon t.he class of the 
device whose assignment is bp.ing checked. It 
should correspond to the st.ructure referenced by 
the assignmenl call. It mayor may not be in the 
same location as the slructure referenced by the 
assignment call. All the fields in this structurp. 
except the version number will bA USAd as output 
arguments by rcp_. rcp_ will use these output 
fields to return the device n~me and other 
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characteristics of the device that was actually 
assigned. 

state_index (Output) (fixed bin) This argument 
represents the state of the assignment. More 
detailed information about this argument is given 
below. The values that may be return~d are: 

0 
I 
2 
3 

=-> 
=> 
=> 
=> 

ready 
short wai t 
long wait 
fatal error 

error_code (Output) (fixed bin(35» This vaiue will 
be 0 unless the value of the state_index is 3. In 
this case, an error_table_ code will be returned. 

FUNCTION: 

rcp;...$check_assign functions in cooperation w.ith the 
rcp_ assignment entry points. After calling one of the 
assignment entry pOints another call must be made to 
this entry point. rep_Scheck_assign will s~e if the 
assignment has been completed. 

II ~he assignment is_proceeding normally but has nol 
_yet co~pleted, lhe caller will be told that there is a 
short wait. A state_index valUe of I will be returned. 
The situations thal may result in a short wait 
condition vary tor each device class. They will also 
vary with future implementations of rcp_. An example 
of a short wait situaiion would bel rcp_ is wailing 
for the operator to give permission to assign a printer 
~o the calling process. This is a case that may 
dctually happen with future implementations of rcp_. 
The caller will not be told the reason tor the short 
wait. What the caller does know is that, in order to 
signal the ~~bl.a end of the short wait condition, a 
wakeup will be sent over the ipc_ evenl channel whose 
10 was passed as an ~rqument in the assignment call 
that is being checked. The procedure that sends this 
wakeup depends upon the situation and the 

1 implemen'Lat1'on of rcp_. It may be rep_ itself, or it 
may be i01_, or it may be a system process that is 
involved in the device assignment. The caller should 
block on this eV'ent channe I whenever a state_index of I 
'is returned. Whfln the wakeup comes through the caller 
should not assume that the assignment has been 
complet-ed. He may correct ly asstnne only thal it might 
hav'e been comp.leted. He must call rcp_St:heck_assign 
again. This whole sequence must be repeated until 
rcp_$checK_assign: returns a slale_index value of 0 or 
indicates an erroY condition. 
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If the assignment cannot be comp-leted because the 
device (and possibly the volume) to be assigned is 
already assigned to another process, rcp_ will return a 
state_index value of 2. rcp= can make no predictions 
'about when the, nAeded resource will b~come available. 
rc~p_ does know that Some time in the future the 
teSdurce will be available and the assignment can b~ 
completed. This is the long wait case. If the caller 
chooses to wai t h'e shou ld block Just as wi th the short 
wait case. Otherwise, he should call rcp_Sunasslgn to 
abandon 'the assignment. In the initial implementation 
of rep_ the long wail case is nol supported. Instead, 
the call~r will be told lhat the assignment cannot be 
made. 

When lhe assignmerit 15 compleled rep_will return the 
device name and associated characleristics of the 
assigned device.' They will be returned in the 
device_info structure. The information returned by 
'rcp_Scheck_assign will be valid only when a state_index 
value of 0 is· relurned. 

rcp_Scheck_attach (rep_ld, device~nfo_ptrt ' ioi_index, 
slate_index, workspace_max, timeout..max, 

error_code) , 

ARGUMENTS, 

rcp_id (Input) (blt(36) aligned) This argufnAnt 
identities the attachmAnt request to be checked. 

d~vlce_into_ptr (Input) (ptr) 
(S~e rcp_Schp.ck~a5sign.) 

loi_index (Output) (fixed bin) This 15 the devicp. 
index generated by 101__ It must be used in all 
subsequenl calls to 101_ for this device during 
this attachment. 

workspace_max (Output) (fixed bin) This Is the 
maximum size of lhe ioi_ workspace for the 
assigned devicA. ioi_ will reject any attempt to 
expand the workspace beyond this limit. 

timeout_max (Output) (fixed bin) This is the maximum 
time-out interval that i01_ will allow. ioi_ will 
reject any attempt to s~t a time-out interval that 
is greater than this limit. 
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state_index (Output> (fix~d bin) 
(See rcp_$check_assign.> 

error_code (Output) (fixed bi~(35» 
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FUNCTION. 

rcp_Scheck_attach fUnctions in cooperation with the 
rcp_ attachment entry points. After ca 11ing one of the 
attachment entry points another call must be made to 
this entry point. rcp_$~heck_attach will see if the 
attachment has been completed. The. attachment of a 
tape drive Is not complete until the requested tape 
r~el is mounted and is ready tor I/O processing. . 

If the attachment has completed successfully, rcp_ will 
then perform the final steps necessary for . the caller 
to" perform I/O on ~he attached device. rcp_ will call 
101_ to set the maximum worksp~ce size and the maximum 
time-out. interval. It is rcp_ that defines these 
limits. ioi_ enforces them. (See Appendix A for a 
list of these limits for eachdp.viceclass.) rcp_ will 
ca 11 i01_ to ·promote the validation level for this 
de v ice to the c all e r' s va lida t i on level. 
rep_Scheck_attach will . return the device name and 
~ssociated characteristics of the device that was 
actually attached. This information wi 11 be returned 
in the device_into structure. It will also return the 
loi_ device index and the ioi_ limits thal have b~en 
oerined. Il will return a slate_index value of O. The 
output arguments relurned by rep_Scheck_attach will be 
valid only when the state_index value relurned is O. 

After rep_Scheck_attach has indicated that the 
attachment has been completed, the caller should call· 
iol_ . to ~et up his I/O environment. The evenl channel 
10 that was pass~d to rcp_ in the attachment call was 
in turn passed to ioi_., I f the ca ller wants to use a 
different event channel he may now call ioi_ lo change 
il. rcp_ set up only lhe limits of the workspace size 
and the time-out interval. The caller mu.sJ.. call iol_ 
to eslablish his workspace. rcp_ does not return a 
pOlnter ~o the 101_ workspace. rcp_ will leave the 
time-aut- interval set to the default value defined by 
101_. Unless lhe caller wants to use this defaull 
value he should call ioi_ to set the time-out inlerval 
that. h-e wants •. 

It the attachment is proceeding normally but has not 
yel completed, lhe caller will be: told that there is a 
short wait. A statA_ind~x value of 1 will be returned. 
The situations that may result ~n ~ short wail vary for. 
each devic~ class. They will ~l~o vary with future 
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implementations· ot rcp_. An ·example ot a short wai t 
situation would be' rcp_ is waiting t·oratape reel to 
be mount·edand to become .-ready. The short and long 
wai t cases that were discussed w1 th rep_Scheck_assign 
are also· possible with this entry point since the 
attachment. that is being ··check-ed may also have involved 
an assignment. rep_Scheck_attach will not return a 
state_index value ot 0 until both the a.ssignment and 
the attachment have bP.'en completed. (S~e 

. rcp_Scheck_assign.) 

rcp_SdetachCrcp_id, comment, disposition,error_code) 

ARGUMENTS. 

rcp_id (Inpul) (bit(36) aligned) This argument 
identities the currently att.ached devict:! that is 
t.obe deta'ched. 

comment (Inpul) (char(*» ThJ.s string is a comment 
that will be disPlayed to the operalor after t.he 
device has bAan det.ached. This argument allows 
the ca ller to give sometinal instructions to the 
operator regarding this device. 

disposit.ion (Input) (tixed bin) . This argument 
specifies the action to be taken by rcp_with 
regard t.o lhe disposition of ~he device being 
detached. The disposition of the device involves 
the possible retention ot the device assignment 
even though the device Is being detached. The 
legal values which this argument may have arel 

o => ~nspeclfied 
I => unassignthe device 
2 => retain the device assignment. 

error_cOde (Output.) (fixed bin(35» 

FUNCTION. 

rcp_$detachwl11 always detach the' specitif'!!d device. 
Detach.ing implies tha·t rcp_ will callioi_ to detach 
this device in ring.o. The ioi_ index that had been 
associated with this device is now invalid. ioi_ will 
reject. all calls for this device until it is attached 
again. In the in1tial Implementation,rcp_Sdetach will 
a~ways unasslgn any volume mount~d on the device being 
detached This implies that this volume may be assigned 
to another procp,ss. rcp_ may! or may not actua lly 
dismount this volume depending upon what it considers 
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to be the best course of aclion at the time. 

It the disposition argument contains 0 then rcp_ will 
us~ the current disposition value associated with the 
devi ce 1n order to detp.rmin-e whether or not it should 
unassign the devic~. If the d~vice was assigned by an 
atla~hment entry point then il will be unassigned. If 
the device was assigned by an a·ssignment entry point it 
will not be unassigned. lID modules should always call 
rcp_$de~ach with ~a disposition argumenl ot 0 unless 
they have some good reason to "explici tly specify the 
disposition. 

It the disposition argument conlains I then rcp_Sdetach 
will always unassign the device. The rcp_id associated 
with this device will no longer be .alid. The device 
will be available for aSSignment to other processes. 
If the disposition argument contains 2 then rcp_Sdetach 
will not unassign the device. The device will still bp. 
assigned to the caller~s process. The rcp_id 
associated with this device aSSignment will still be 
valid. The device will be available for future 
attachments by this process. 

ARGUMENTS. 

rcp_id (Input) (bit(36) aligned) This argument 
identities the devic~ that is to be unassigned. 

comment (Input) (char(*» (S~e rcp_$detach.) 

error_code (Input) (fixed bin(35» 

FUNCTION. 

This entry point will unassign lhe specified device. 
Any previous disposition specification will be ignored. 
It the device is currently attached rcp_ will 
aulomalically detach it b~tore it 1s unassigned. (S"pe 
rcp_Sdetach.) 
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ARGUMENTS. 

rcp_id ( Input ) (bit (36) aligned) This argument 
idenlifies the attached iape drive on which the 
tape r~el involved wiih this updaie is mounied. 

reg_data_pir (Input) (pir) A poinier io a struciure 
provided by the caller. This siruciure defines 
the tape r~Al registration data thai will be 
updaied. See the discussion of rcp_Sattach_tape 
for a description of this structure. 

error_code (Output) (fixed bin(35» 

FUNCTION' 

rcp_$update_tape_reg wi'll update the tape r~el 
registration data associaied with the tape r~el thai is 
mounted on the specified tape drive. This entry point 
will exIst in the initial implementaiion of rcp_ but it 
will noi perform any update function. Even SOt tape 
I/O modules that use the initial implementatIon of rcp_ 
should call this entry point when it is appropriate to 
do so. Later documentation dealing with rcp_ will 
describe which fields in the registration dala 
structure are updated and the exact manner in which the 
updaie is made for. each field. 

ARGUMENTS. 

deVice_name (Input) (charC-*» This arqumenl specifies 
the name of the device that rcp_ is to unassign. 
It must be a legal device name that is known to 
rcp_~ 

error_code (Output) (fixed bin(35» 

FUNCTION& 

This entry point is called to torce the unasslqnment of 
a specific device. This device does not have to be 
assigned to the calling process. It 1~ expected that 
only certain prlvilegad. system processes will have 
access to the gate through which this call must be 
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made. If the device is currenlly attached, rcp_ will 
delach the device beiore it is unassigned. In ord-er to 
detach a device lnat 15 attached lo another process, 
rcp_ will call a prl vi leged entry 1n ioi_ to torc'e 
detach the device. 101_ will then reject any future 
calls for this device from the process that previouSly 
had the device assigned. 

I 

rcp_priv_$proc_unassign (process_id, error_code) 

ARGUMENTS' 

process_id (Input) (bit(36) aligned) This argument 
conlains the process 10 of a process that will 
have all of its assigned devices unassigned. 

error_code (Outpul) (f i xed bi'n (35) ) 

FUNCTION' 

This entry paint is called to unassign all of the 
devices rcp_ nas assigned lo the specified process. 
Seethe funclion description of rcp_Sforce_unassign for 
details about unassigning a device that is assigned. to 
another process. Normally the calling process will not 
be the process that is having all of its devices 
unassigned. This ent~y point will be called by the 
initializer process (under the semblance of the 
answering servi~e) whenever a process terminates. This 
is done in order" to be sure that no devices remain 
assigned to terminated processes. 

ARGUMENTS a 

device_name 
specifies 
delete. 

(Input) (char(*» This arqument 
lhe name of the device that rcp_ is to 

error_code (Output) <fixed bln(35» 
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FuNCTION' 

This eniry point will delete ihe specifi~d device from 
ihe list of devices that rcp_ may assign. The effect 
1s that this device is no longer configured Ull the 

Lsystem. If the device io be deleied is curr~nily 
assigned ioa process, ihe device will not be de.leted 
until ihe devi c"e becomes unass igned. 

ARGUMENTS. 

u~vice_name (Input) (char(*» This argump.nl 
specifies the name of thp. device thai rcp_ 1s to 
add. " 

error_code (Output) (fixed bin(35» 

FUNCTION' 

lhis eniry paint will add the specified d~vice to the 
list of devices which may be assigned by rcp_. The 
device may then be assigned to any acceptable process 
l.hai attempts to assign ii. The devic~ being added 
must have been deleted by a previous call io 
rcp_priv_$delete_d~vice. 
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Below is a sample scenario of calls to rcp_o This example 
represents an acceptable sequenc~ of calls to rcp_ for the 
purpos~ of attaching any model 301 printer. This example shows 
the relationship belween the atlach entry points and the 
check_attach entry pOint. The sequence of calls used to perform 
Just an assignment would be very similar. 

ATTACH. /* Begin atlachment. */ 
(se1.. up event channel "ev_id ll and wail list.] 
pi_ptr = addrCprinter_into); 
pi_ptr->prin1..er_info.version_num = I; 
pi_plr->printer_info.print~r = "pr1nter ll , 

pi-ptr->printer_info.l"1odel = 3011 
pi_plr->print.er_info.chain = UJ 
call rcp_$attach_printer (ev_id,"Example",pi_plr, 

rcp_id, code) , 
it code A= 0 then qot.o ERROH; 

CHECK_LOOP' 
call rcp_$check_attach Crcp_id,pi_ptr,ix,wm,lm,sx,code); 
goto STATECsx); 

STATEC)' /* Short wait. *1 
call ipc_$block (wl_ptr,m_ptr. code); 
if code~= 0 then goto ERROR; 
go1..o CHECK..LOOP; 

STATE(2). 1* Long wait. */ 
(Ask user if he wants to wait.] 
(If yes, handle long wait case.] 

STATE (3) J /* 1'=atal error. */ 
ERRORs 

(Process error.] 
return; 

STATECO)a /* Attachment completp,. */ 
[Get info on attached printer from printer_info.] 
(call 101_ to set up I/O environment.] 
(Perform I/O on device.] 
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It is hoped that within the framework of the interfaces 
'described in this document many significant improvements can and 
will be made to rcp_. Below Is a partial list of some of these 
enhancements. They are in no special order. 

1. Support for the long wait case of rcp_Scheck_assign and 
rcp_Scheck_attach. This inval ves solving a 11 of the 
deadlocking problems that can occur with competing 
processes. 

2. Implementation of an entry paint that will perform the 
assignment of two or more devices. 

3. Implementation of an entry point that will perform the 
assignment of one or more volumes. Corresponding to 
this will be support for a disposition value that 
specifies that both the device and volume ar~ to remain 
assigned and support for a disposition value that 
specifies that the device is to be unassigned but the 
volume is to remain assigned. 

4. Implem~ntation of an entry point that will set the 
disposition of a device. 

5. Implementation of a tape'mount entry point. This will 
allow the functions of attachm~nt and mounting to be 
separated. This also impli~s that detachment and 
dismounting may be separated. 

6. Implementation of device and volume resqrvation. 
Heservation is different from assignment. Reservation 
involves defining a lime period, possibly in lhe 
future, in which a r~source may bp. assigned to only the 
specified user. The resource will be unavailable lo 
all other users during that time period. 

7. Full implementation ot lape reel management. This will 
include registration of tape reel data, access control 
lists for each tape rp-el, operator authentication ot 
tape mounts, label checking, etc. 

8. Improved access control over the assignment of devic~s. 
This might include access control lists tor each 
device. It might include bringing the a~signment of 
devices under lhe control of the access isolation 
mechanism by ~ssociating an access level with each 
device. It might also inclUde operator authorization 
of device aSSignments and attachments. 
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9. Implementation of accounting for device and volume 
resp.rvations. assignments, and attachments. 

10. Implementation of pOints 6, 7, 8, and 9 above may 
result in the initializer process or some other system 
proc~ss being used to perform many of the fUnctions of 
rcp_. 

II. Development of the capability to set limi ts on the 
length of time that a process may have a device or 
volume assigned. This time limit could vary depending 
upon the resource involved and the user involved. 

12. Development of the capability to set different 10i_ 
limits for different users. 

13.' Development of a complete .s~t of device list and device 
statGs entry points. 

14. The partial, or possibly complete, replacement of 
ioam_. 

15. Support for disks as a new device cla~s. 

1 6. Imp l~ men ta t i on 0 f co mman d s t hat wi 11 re 5 e r v e , ass i gn , 
and mount devices and volumes. 
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~~.-Cl.a~ 

tape 

prInter 

punch 

reader 

console 

Appendix A 
ioi_ Limits 

MaL~I:bgaJ;.e 

3K 

IK 

IK 

IK 

IK 
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Max...I1ma=.Qut. 

5 minutes 

30 seconds 
' , 

30 seconds 

30 seconds 

3 minutes 


