 XOS FACT SHEET

August 10, 1972
XOS Development Section



AV INNS W W/ N s 8 e

Tha XOS design has been ophm:zed for dnrecf replccement of IBM DOS msfcllahons., Usmg the
hardware architecture of Sigma, the system has been implemented *o minimize system overhead
“thus enabling high performance real-time and Timesharing support to be implemented within the -
_same structure. . The resulting multi-use operating system is unique in the industry. The major

‘desugn features whlch have recelved specucl ottenhon are:

- Fnle data management system superior to DOS and compehhve to OS
o IBM compatible data organization
. @ Data cataloging on the volume with the data
e Ability to specify Block size asa data set cttnbufe
o Generation data group support
." @ Data dccess control for security and mtegnty
' o User control of access methods, blocking, buffenng and error hcndllng
- through JCL or program control
- Ease of use and conversion
v o @ IBM compatible file formats ; P |
. eAssisted access’ methods R CES T T ey
R oSnmpleyet flexible JCL co BT T e
.t 7 eJCL cataloging capability S B R AL
"\ = Communications Network Support 7 SRL L T ey
e TAM device independence bk SR, :
e Multi-drop message mode
~ o Point to pount character mde

- = Performance
o Multi-buffered I/O SR
e Frequency of use non-resndent momfor handler . o
* @ I/O scheduling by either priority or minimum disk arm movemenf
@ Resource management within the job scheduler processselecfs gob mixes
: for multiprogramming throughput %7 S R
.. eReal-Time design which supphes less fhan 3 mxlhseconds response fo ?he‘ ‘
EE typical interrupt S i e P
@ The job and task scheduling system takes cdvcnfcge of Slgma umque
. interrupt structure to provide a truly event dnven operatmg system '
0 Full memory map support PRER e
" @ Minimum system size 32K = :
- Rehobnhfy and Maintainability ol e :
. @ Ability to reconfigure system, - w:fh devnces thct are fcllmg off-hne, _
- “and continue operation or to logically switch devnces T
. ~- © Modular construction for ease of maintenance = -~ ' f S
- . . e Complete technical, functional and desngn level documentation
- @ Debug facilities e - ‘
"*- . o Patches do not have to be loaded at eoch sysfem booi’
0 Tlmeshanng compatibility with Bctch e v s
= Real-Time support
— Fast (30 min.) on-line SYSGEN

= Future. development

" The system is operotmg in 35 production msfcllahons in France and 2 loccmons in the Stctes. It is
. considéred to be a highly reliable and usable system. Recent visits by"a prospect (Lummus) to fhe
XOS'dccounts in Europe resulted ina very fuvorably |mpressed prospect : :



MULTILATCT, TN CSTTARNNG

| Jt;'b Classes

The system provides efght separate job classes, all of which may be run simultaneously jf o
odequate resources are available. The scheduling and dispatching priorities are esfabhs!'\ed -
ot will during system generation. However, the normal assignment of priorities is as defined
~in the sequence below. . - SRR , .

4

- The classes are:

Foreground (Cla;s F) Any number of foreground jobs may be run simultaneously. -

c These are typically operator initiated real-time tasks. e

. Parallel (Class P) Any number of jobs may be run simultaneously. These
' -are typically operator-initiated utility jobs. -

Ptoductiori‘ o (C!csses A, B, >C,' D, E and T) in which jobs ar'e'iypica“y _ - ;y
' " user production or test jobs. i S R
| : ‘ o ’ ¥

Super Jobs T e

A feature of XOS is the ability of the user to chain several related jobs of one production class = 7%

(other than T) into @ superjob. . The series of jobs constituting a superjob are executed sequenﬁallx.‘x. -
[Each is executed only upon the proper completion of the preceeding job. If any job of a superjob e

aborts, all remaining member jobs are ignored. Superjobs may communicate with each other

wvia the job switchboard.

1

Monitor Residence . . .-

The monitor is organized in two parts (with respect to memory residence); a small resident monitor -
thot remains n memory at all times, and a nonresident portion that resides on secondary storage and
is brought into memory as needed. . ... - o Lo o R i L

' The XOS monitor is divided into resident and nonresident portions. Relatively fewof ~~ = .7
the monitor services are required frequently enough to justify being made resident; the. majority

are made nonresident, thus saving space for additional user tasks. . = .- R R
The nonresident monitor is physically divided into a numberof elements that drevinde‘pendenfly

loaded into memory as required.. When one of these elements that was loaded into memory

is no longer in use, it remains in memory, but is marked "disengaged". The resident monitor
maintains statistics on the frequency of use of these "disengaged" elements, and when additional
memory is required, the least frequently used element(s) are overlaid by the program or element

that requires space. Using this technique, the system is able to make the most efficient use of = -
";mused" memory and significantly reduce the number of requests for loading nonresident monitor .
elements, S [ » . : : L . Y

System Device Residency = —.azi-.iol :--.-1‘-.:;-

The XO5system may reside on e‘i_tber_-RA.D‘, or.disk packs or a combination of RAD qnéi disk packe.
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Job Schcdui?ng )

vlhen the scheduler is éolléd, ital.ways begins by examining the queue of waiting quol_lgl
~jobs. All parallel and foreground jobs will be scheduled before any of the other clcs§es o ‘
ore examined. The first job in each of the remaining class queues will be scheduled if: . .

(1) the resource profile associated with the job can be satisfied from the list of system resources
currently availcble for reassignment, and (2) no job from that class is currently active. -
Yhe scheduler continues examining the first job in each queue until it encounters a job whc_:s.e. B
. resource requircments cannot be satisfied or until it runs out of jobs to examine. When this -
occun the scheduler ceases to search the queues and dismisses itself to the idle state. The only
cose in which the scheduler will scan beyond the first job in the queue, for which resources
wete not available, is if.the job is in the Production class T. " In this case the scheduler will _
examine the rest of the T class and, if a job is found which can be executed, it will be scheduled.
This search of the T Production class is made in the order of the job priorify given by the user
on his JOB card. “‘Multiple T jobs may run simultaneously. R .

Job Step Scheduling - |

Within jobs, job-steps are scheduled serially for execution based on avdilable resources. If
resources are unavailable a job-step is placed in a-hold state until the resources are-freed . .. .
by other tasks.  Job steps can be conditionally executed under JCL or program control. T

ST l : ’ e

.
JSEN

- Resource Allocation

Users may optimfze the scheduli‘n’g of their foBisfepé, and resour]ces"by means of the LIMIT, »' E
“SLIMIT and RESOURCE control commands. :These commands allow scheduling of jobs prior - -
to the availability of total job requirements. . B T PR o) S P

Task ‘Monogem»ent‘ G e Lot

0

Execution or dispatching priorities of jobs are controlled by utilizing the hardware external -~
interrupts of the Sigma computer, thusreducing overhead. Job classes are assigned at SYSGEN.
time to hardware interrupt levels. To change tasks or jobs requires triggering of the- = " . i
hardware interrupt. Multiple job classes can be assigned to one.interrupt level and, if

- desired, a time—slicing opticn may be used to share the CPU resources with the tasks at that Tevel.

Szntb«ohts

'(,1'.1*‘ L

XOS maintains symbionts, that asychronou"s!'y buffer 1/0 operc;fions on disk - for the c;;:ra_redc‘ier- |
card punch, line printer and remote batch terminal. e T ITICNPE s y

Accounting . . o : o . T ,
XOS maintains, via job and job step management, statistics about system and user p,'.og'mm;i
({erformnce for purposes of system performance evaluation and scheduling to improve Lo
‘Mignificantly, an instcllation's throughput. - Statistics gathered are: HE e

——— e

‘ Volume Accounting
Disk Accounting " R
.. Job and job step Accounting



" MULTI-BATCH .

- The items whnch mcy excluswely be used by rhe batch user are:

= The procedures M: STIMER ond M: LINK
- anote and cccount volumes

= Direct oddressmg of perlphercl devices via an assign or reserve

Maximum. User Proorom Snze AR REREE

Virtual o= |28K
'Real v = |07K ona 128K systcm as specufled in the Sfahshcs Section under the

| . Mini-Batch configuration



TIMESHARING SUBSYSTEM

‘The.Timcsl"-orir;g Subsystem is an optional component of XOS which permits an installation

fo provide concurrent batch processing and Timesharing. XOS Timesharing allows the user

to perform Timesharing Subsystem Commands, to execute conversational processors from his
terminal such as the Text Editor and Debug, and submit jobs to the batch processing stream.
‘The interrupt level at which the Timesharing Subsystem executes and the Subsystem characteristics.
ond communications network are defined at system generation time. The’common system _ :
_gesources to be allocated to Timesharing - such as memory and disk space - are defined when

the Timesharing subsysfem is initioted. These resources may be dynamically modified, however,
. by the central operator at anytime. ‘ o o S

The Timesﬁgring SObsysfe'm‘ controls the management of all. terminals using the TAM Access .
- Method in-character-mode. . Teletype-like.and 274 -like terminals are supported. o

The Timesliqring' Subsystem associates a task with each user and time-slices these tasks. When
a task completes its time slice or is waiting for an event (such as terminal 1/O completion), it
~ may be swapped from memory to a predefined file on a secondary storage device. This permits .. -

a number of tasks to be managed at the same time. - When.a Timesharing task is swapped into -
memory, it is placed on the activity chain corresponding fo a priority defined at system generation.
- Each Timesharing user task can take advantage of all batch processing and file management .- -

facilities using the Timesharing Commands and the TSAM ‘access method to the standard Timesharing -
processors - EDIT, Timesharing DEBUG, SLINK, BASIC and FLAG. The user may issue three = -
*‘types of commands to.the Timesharing Subsystem from his terminal: ~ ' R

. = Primary Commands
- Batch Commands
- Secondary Commands. -

-

PRIMARY COMMANDS .

These commands direct the Timesharing Executive to perform certain functions directly. Primary
" Commands are briefly described below. =~ 0 Lo S R
. ..ﬂ . Le. . o » X . . . . o ‘-1 : ;". L '.-;.1.-; ! .
LOGIN ' Initiate a Timesharing session for the user. Thieiyu'sef S
o . ~ must specify a valid account number and name, and a

.- password, (if his name and account are password prdtecfed)..‘

- - * h * . ‘ ! ‘ » ’ .
CANCEL ; Is used to cancel a request to login to the Timesharing
el e v Subsystem and causes an automatic disconnect.

'.
e
1 y -

CLOCK " e Prints the current time of day on the_ user'$ 'fgya.r-miAnal. |



PRIMARY COMMAN DS (Confmued)

CHARGE

"COMMENT

TAB
STOP

RESTART
WAIT

SAVE

- LOGOUT

BATCH COMMANDS

' Oul’puts the user s occountmg log for h:s session

on his terminal.

'_Permlts the user to insert comments on his termmal whlch
are not onolyzed by the system. ’

Causes tob posi‘ﬁons fo be established for termiool input .

Permits the user to stop his ourrenﬂy execufihg program

 Restarts a program which the user mferrupfed by keylng inan

Attenhon 1

. Permxts the user to stop his session femporonly wufhout performmg .

a disconnect
Causes the files specified to be saved for the use'r.':“

Closes a Timesharing session and causes the accounting log

- for the session to be output on the user's termmol and soved
‘m the system accounting log., + . Tl e

These commands permit the Tumeshormg user to create jobs for batch processmg and execute these "f’;g
- jobs in the batch processing stream.  The Timesharing user can directly access any removable volume -
or pnvote account volume using these commonds. “Batch processing commands are summarized below:"

EXECUTE

Causes a group of control cards defining a seoondory command

" to be cataloged. The Tlmeshormg user specifies the name . .

under which his control card set is to be cataloged. He moy

- also delete or replace previously cataloged files, or he may

request that his group of control cards simply be onolyzed for
errors. The secondary command created by CATAL is ovoxloble -

- toall users under the same account number. '

Permits the user to execute a job step of a cotologed commond

in batch processing.  Upon compleflon of the job sfep, fhe L
}llstmg log will be output to the user's terminal. S



BATCH COMMANDS (Continued) -
BATCH -  Allows the user to input a complete job for batch processing
: from his terminal. The user may specify the job-class (and
. pribrity if the T-class is used), job identification cnd-wbere
the job results are to be output. He may also specify that., -

* his output is to be placed in a permanent file.  Each user
~ may be executing many BATCH commands simulfcneou;ly e
- the number is defined at system generation. :

STATUS Obtains the status of a job submitted to batch prgcessing from
- ~' ~ the user's terminal. e SRR

SECONDARY COMMANDS

| . : s . : " . - !
These commands are a group of commands written in the XOS batch control language and = -

cataloged either from the user's terminal or in a batch stream. They are, therefore, definable .
and extendible by the user. Secondary commands may be cataloged under a user's account, © ~
in which case only authorized users of that account may access the command. Or, they may !
be cataloged under account:SYS in which case they may be used, butinot modified by all users.
The Timesharing processors are created ‘in this manner. ' IR el T

The name of a secondary command is the name under which the group of commands has been -
cataloged. A secondary command is initiated by the Timesharing user by giving its hame and

if necessary, a list which specifies parameter valves. When a.secondary command is-issued, the
Timesharing Subsystem first searches for such a partition in the file associated with'the user's = &
occount. If it finds it, it initiates the execution of the corresponding job; otherwise, the system
file is searched. R e . SR S 1 R
Any standard batch processor may be run directly from the user's terminal by éafalbgling the -
processor as a secondary command, with the input and output operafional labels assigned tosIN -
ond OUT respectively. However, theprocedures M:LINK and M:STIMER are ignorzd. L

The secondary commands permit the user to create his own commands and executé them immediately.
He may also use secondary command sets to create new commands at wille - [

3

PROCESSORS R SO

Tiheintemcﬁve Timeshoffng. p(rocessors"inrcludé.‘ the. Text Edifo'r, _bebug'; th; Lin‘k Editor (SLINK), .
BASIC and FLAG. Two of these are described below: e e e

The standard batch proce#sors can also be executed in the Timeshéririxé_pafhﬁbn. ‘: ~



“TEXT EDITOR

The Text Editor is one of the interactive XOS Timesharing processors. It is activated from the
user's terminal via the command EDIT. The Text Editor allows the user to create and modify _
disk resident source files for use by other processors-or programs. The user has the ability to:

- Create a sequenced source file .
= Copyo specified file or part of a file . R :
-~ ='Create a new sequenced file from an'old file or part of an old
file : e ' ' ‘
= Locate a file and list its characteristics .
- Deleteafile -~ - . . S - ,
— Insert or delete a record or-sequence of-records -in-an-existing
file ' T , RIS }
- = Replace a record or sequence of records in an existing file witha
new set of records ; T e e e
- Perform intra-record character string substitution and manipulation
- List a file without line numbers or list only the file line sequence
numbers : R i
= List a sequenced file -

J

~ The Text Editor uses the TSAM, ASAM and ATAM access methods. The files it createsand =

manipulates are: T S o S PN LR B R I

- = Fixed consecutive, 80 byte record files. ..~ el

= Variable consecutive file with records less than 14 bytes .

" = Indexed sequential files with records less than 145 bytes (bytes
|:3 are used for the key) = R

oec T St
The Timesharing Debug processor is one of the XOS interactive Timesharing processors which may-
 be used in conitjr)cﬁoh_wifh Meta-Symbol created programs and the Timesharing Link Editor. - -
It is dgsigned to aid the user in program check-out. The user has the abiliiy tor  n

- List and modify the contents of mem‘i)('locdfions within
- his program. R DA ({ :
- Insert instructions or data in his ‘Pngrcv:fnf LR

- = Reinitialize, restart or halt program execution

- Insert and suppress program cheqkpoihts-

"= Execute his program in singlé-step mode controlled from his ;
" terminal SR SR



TSAM

The Timés}“’""g. Access Method - TSAM- is the access, method used by begrum‘e operating iy ,
Timesharing mode to perform terminal input/output. TSAM is designed to permit compatibility .

~ of programs between Timesharing and Bdtch. Its operation is identical to ASAM, however, the

| logical labels must be IN ‘and OUT which designate respectively the terminal keyboqrd and printer.

On input, the user's prggrom;ec'e_ives the texi of the message with corregtions effected and - -
' without the end-of-message character. If fixed format is declared, each record is c‘onjpleted

with blanks.

On output, TSAM performs any tabulations or formatting specified in the data control block.

" It takes into consideration the physical number of characters per line in order to seperate, if -
necessary, the message into several lines. TSAM terminates output by positioning the carriage
at the beginning of the next line. ’ ' ‘ ' - : |

' TSAM outputs the prefix or prompt character séecified by the user without -interver‘ufiohvdf.the s
user task. - el e R .. S
' The 1/O procedures M:OPEN, M:CLOSE, M:SETDCB, M:MOVEDCB, M:GET, M:PUT and
" M:DEVICE are available to the user and operate as in ASAM with the additional features cited -
' below: T U A

|
:
|
L
‘!l: B

 M:DCB = Permits the user to specify a prompt "
o - character which will be output by =~ .-

- TSAM each time the user task is ready ©

" to accept input (PFX).. Also, the user :

may specify that he wishes to perform‘”

- his own output formatting (ULC). . ==

M:DEVICE ' ~ Allows the user to sull.aéress chc'xlj’acte.f ec}'xd-_'..



© REAL-TIME
‘The system makes available foreground User tasks (FUT) for user implementation
of real time routines. In BOO, FUT's will operate ot a primary interrupt level,
equol to that of * P* —class jobs. In addition, FUT's may ATTACH themselves to -
any number of Real=Time interrupt levels; these Real-Time routines (ATTACH'ed | -
to external interrupt levels of higher priority than the XOS Task Mcnagement Ievefls)-
will be given control of the CPU (in master mode) upon the occurrence of their ~ =
respective interrupt level (after the monitor insures that the map is loaded to reﬂec‘t‘{
the virtual image of the ATTACHing FUT and after exchanging the accounting -
clock 50 -as to charge BST for the upcoming CPU time)., IR e

Please note the above terminology: EUT's are operator - initigted tasks which - o

_.operate.at the Task Management interrupt-level of 'P'~class jobs; Real~Time routines
“are “"sub-routines® within a FUT lood module which are’ ATTACH'ed to Real-Time -~

 (external) interrupt levels and which operate in master mode as "pseudo BST's"

~ (BASIC SYSTEM TASKS). A Real-Time routine may be activated by another FUT o
- (ie., o different operator-initiated FUT) via the M:TRIGGER CALI. This allows - .

 multiple FUT's to communicate with each other. Information may be passed between L
~ the FUT's vio a common data_area (mapped l:l in'the LOWCORE module) defined at e
SYSGEN by SYSPROI (FRGD keyword of MONIT PROC). This data area will .~

handle the Real~Time and - =" .

immediately follow the XPSD instructions generated fo ] ' E
Task Management interrupts. Since the number of interrupts used in a system will - \ e
seldom change, the address of this common data area will not change from SYSGEN | -

to SYSGEN. | S

Real-Time routines may not issue CALI] 's. They communicdte with their ATTACHing =
FUT's via the M:CLEAR PROC (this generates a Branch instruction rather than a CAL1).
The ATTACHing FUT may synchronize its operation with that of its Real=Time routines
by issuing M:WAIT CAL1's referencing the appropriate ECB (an ECB is defined for
each M:ATTACH issued). Multiple FUT's will operate at the same primary interrupt = -
level (ie., that defined ot SYSGEN for 'P'~class jobs). Unless ‘timeslicing’ is specified -
for this interrupt level (at SYSGEN), FUT's will share the CPU with other FUT's. .and )
- *P'~class jobs on a "round-robin" demand basis.. If 'timeslicing' is specified, FUT's will ~
~ be timesliced ("round-robin-with-interrupt") among other FUT's and *P'~class jobs. -~ - |

In cddition to the above mentioned ATTACHing capabilities, 'FUT'S mc"? do the f;‘lp.Wing:‘

I. Change from Slave to Master mode and vice-versa; CALI's may- o'nl"y
be issued when in Slave mode. R R g A

- 2. Obtain control in the case of an cbori’ condition (éxpansio'ﬁ of MTI'{AP CAL])‘
3. Suspend itself for a period of (real elapsed) fime; M:CLOCK used in conjunction”
 with M:WAIT. e e e e T



: 4. . ATTACH a Reol-Tame routme to a real-hme clock m.errupr (COUNTER I—ZERVQ)F’ ‘/

| 5., Execute the LRA mstruchon (when in Moster mode)

6..- : Couse the 1/0 Supervrsor to execufe (vro ‘M: EXCP) a channel program burlt by
. the FUT; thus allows support of non-stondord peripherals. - :

7. ATTACH a Reol-Trme routine fo the occurrence of the channel-end mferrupf
ossocuoted wrth the chonnel program executed via M:EXCP (see 6 above)

- ALSO: IfR-T tasks do not need to be core-resident, 'they may be coded as a porhon o
.- of the NRM ond its core allocation loading capabilities will be available to lood
these routines when required.” :

Sy
3 .;.'

Prw:lcged Procedures -

M.MASTER - - Changes the status of the execuhng Foreground program to master mode. : ;_1,
" This procedure must be executed prior to using any of the Sigma 6/7/9
privileged instructions. No CALI instructions, that is,” M: procedure
reference, may be aottempted while in masrer mode except for the

Y M:SLAVE ond M:CLEAR procedures. -, - ;1;{.,_,.,_,,_

5‘A'A:SLAVE . Retums the status of the execurmg foreground progrom to slove mode.
S : In slave mode, any CALI procedures may be used. Tl VT

" "M:ATTACH . Associates a specific interrupt with the user's mterrupr processmg R

~ routine. Execution of the procedure csuses the interrupt location to be - ; '

' initialized and the interrupt to be armed and encbled. M :ATTACH may.
be used o "ottoch" three types of interrupts | to the user's rouhne. :

- External, in whach the user specn"es the mterrupi' group ond level

. -Counrer 1 zero, in which the t user moy specrfy regulor mterruphons
R fo be processed by his routine. : :

- 1/O interrupt ossoc:ofed with M: EXCP processmg, in whrch the ‘
- user may specify his own processing routine for interrupts from on
I/O device accessed by the M: EXCP procedure._;‘ R

- M:DEJACH o ' »Couses the specn"ed interrupt or mterrupts to be disarmed md dlsobled
e e .ond the memory location for the mterrupr (s) to be reset fo zero. |
M-CLOCK Lo Permxts execution of a usér routine at regulor mfervcls conrro”ed by i

the counter 1 and counter 1 zero interrupts. - The user specifiesa =
" .clocking interval relative to the counter 1 zero interrupt frequency. .

Each time this interval elopses, an event is posted in the event control
. block (ECB) ond the user's routine is entered. A count of the total ,
- number of elapsed intervals is kept in the ECB and may be accessed by



44. ATTACH o Reol-Trme rouhne to a real-time clock m.errupt (COUNTER l-ZERO) :

| Execute the LRA mstruchon (when in Master mode)

& B Cause the 1/0 Supervxsor to execufe (vua M: EXCP) a channel program burlf by
the FUT; this.allows support of non-standard perlphercls. SRR

7. ATTACH a Reol-T‘me routine to the occurrence of the chcnnel-end nnrerrupf
' associated wnrh the channel progrom executed via M:EXCP (see 6 obove)

ALSO: If R-T tasks do not need to be core-resndenf ‘they may be coded as a porhor)
of the NRM and its core ollocchon locdlng ccpdbllmes will be avalloble to lood

these routines when requrred
- ‘\

 Privileged Pro cedures

M:MASTER =~ . Changes the status of the execufmg Foreground program to master mode.
.. This procedure must be executed prior to using any of the Sigma 6/7/9
7 privileged instructions.. No CAL1 instructions, that is, M:procedure
reference, may be attempted while in mcsfer mode except for rhe

S M SLAVE and M:CLEAR procedures.

M:SLAVE S Retums the sfotus of the execuhng Foreground progrcm fo slave mode.
SR ¢ Imn slave mode, any CAL] procedures may be used RIS

M:ATTACH : Assoc:ctes a specific interrupt with the user's rnrerrupi' processmg S
~ routine. Execution of the procedure csuses the interrupt location to be f_.‘y‘l;
initialized and the interrupt fo be armed and enabled. M:ATTACH may . i)

- be used to "attach” three types of mterrupts to fhe user's rouhne. .

- Extemal, in whnch the user specifies fhe lnrerrupf group cnd level.

- Counter 1 zero, in-which the user may specrfy regulor mrerruphons 3
to be processed by his rouhne. STt T

"~ =1/O interrupt associated with M:EXCP processmg, in whxch the

- user may specify his own processing routine for mrerrupfs from an -
b 1/O device accessed by the M:EXCP procedure. . T e

'M:DETACH - Causes the specified mferrupf or interrupts to be disarmed md drscbled
- ond the memory locchon for the mrerrupi' (s) fo be reset to zero.

- MCLOCK . Permits execution of a user routine at regulur mrervc|s c0nrrolled by
the counter 1 and counter 1 zero interrupts.  The user specifies a
clocking interval relative to the counter 1 zero interrupt frequency.
Each time this interval elopses, an event is posted in the event control
block (ECB) and the user's routine is entered.. A count of the total
number of elapsed intervals is kept in the ECB and may be accessed by



the user.‘ Multiple M:CLOCK procedures may be issued by fhe
user each specifying a different frequency. Mulﬁple‘ procedures
_ are processed on a f’rsf-m, Frsf—out bases. - A

| MrRCLOCK e Stops the interruption of the user program at regulcr intervals by )
' © cancelling the corresponding M:CLOCK request. - Up to 5 M: :CLOCK e
pmcedures may bg cancelled wrfh one M: RCLOCK request, .

" MCLEAR Retums to the momtor where the mferrupt processed by the user =
' ' ‘routine is cleored, rearmed and enabled, M:CLEAR is the Iost procedure 5

~ /.executed in the user interrupt processing routine. "

M:TRIGGER  Causes an external interrupt specified in an M: ATTACH procedure to be

triggered. This procedure also allows communi cation between two fore- o
ground tosks with the aid of the M:ATTACH procedure. .

M:ANITECB ~ Permits the initialization of on event confrol block (ECB).; This.pro=-
4 ‘ . cedure is executed each time an ECB is used for posting an event. A -
L user task may wait for many events to be posted to the ECB prlor to

’ . 'execuhng an M INITECB by using the M WAIT procedure = " { .

M:EXCP Permits the user's foreground progrom to access I/O devices dxrecﬂy.
o The user builds an Input/Output Block (I0B) for the device he is using:
The M:EXCP procedure requests the Inpuf/Oul'puf Supervisor to- execui‘e
the channel program associated with: the user built IOB and ophonclly, e
retum control to the user. The user may specnfy fhcr he wrshes to process
all interrupts from the 1/O device. S S

M:TRAP " Includes an option to aid the Foreground userin. aborr coni'rol -ABRT .
= ' ‘ This option will cause control to be refurned to the user For ony cbori' L
conditions except the followmg. ‘ : L B

o o The user's job exceeded its execuhon hme l:mrf or oui‘puf poges
~limit as specified on the :LIMIT commund. L ey

* The operator aborted the |ob

_ ' ~ The job aborted during oborf processmg. e T L

| 2 .; The job executed an M :ERR. — ‘ S

‘ M:OPENAL  Permits the user execufmg in Foreground mode o’ access ﬂ'le cccounhng o
' log. - This file is consecutive. 80 characters. per fecord, created via

‘ASAM. The reading of the cccountmg log is destructive.: After fhe

execution of an M:OPENAL, the occounhng log is remlﬁohzed

M:LOCK | Permits a resource or a number of resource units fo be locked for exclusrve
o use by a user task running in Foreground mode. ) R SR
M:FREE ‘ Frees the resource(s) locked via the M: LOCK procedure. b'; \'7

A_. K

M:=RCB ~ Generates’a resource oontnol block(RCB) This procedure is non-execurable



'TELEPROCESSING’

Telecommumcatnons Access Method (TAM)

‘TAM providcs the procrommer with a collechon of user-level services provided by the XOS

' Communications Management System (CMS) for input/output operahons over transm:ssnon .

lines. Some of the automatic functxons provaded by TAM are: :

- Devuce Controller handlmg ;

"= 1/Oand external interrupt processmg B

- Error detection and retry processing R R

- Queucing of /O requests SR : L

= Line time-out processing N

- Line/terminal/component polling and selection Vo

- Automatic data translation, e. g., ANSCII to EBCDIC. Sysgen definable -
translation tables of character sets B

~"Switched and leased ‘lines in simplex, -half: duplex or Foll duplex mode

- Bldckmg of groups of chcrccters recewed by 76“ durmg a defined time penod

¥

3 ,Communi.cahons Ne‘t_works

3 CMs ‘su-pports”o‘n'e'm more bi-point and multi-point networks definable at system generation and
modifiable by progrom conttol at run-time. " e o S Lo

e

Polhng/Selechon Sequences s '

"TAM provides the userw:fh the ccpcbnhfy of polhng cutomchcclly (for lnpuf) or selecflng
(for output) a stotlon and/or component of a stcmon. ,< A

Dctc Access R L -

TAM I/O operchons are performed on momtor trcnsm:ss«on blocks in buffers mancged by the

~ user via the Vlrtuol Sequenhol Access Mefhod

B Groups of [mes

1"

RS R

A group of lmes is a set of transmission llnes thh identical chcractenshcs ||nked to agiven ‘,

. mulhple apphconons can be supported snmultaneously.

“application. " These lines are managed as a group to reduce overhead. Mulhple groups cnd

B Transmssuon ’Modes S

.= Messoge’ Mode i A. For use with buffered terminals suchas
R : | the 7670 Remote Bctch Termmal

-.Character Mode - .  Foruse wxfh fermmcls lcckmg a hcrdwcre o
Ggruisoo+oo = buffer such as fhe telefype



'Remote Batch Processrng ond Telcsymbronts

Remote Bcrch Processing,is handled via the telesymbionts. The telesymbronts are sysrem rouhvnes_ '
that read programs, data and control messages from ond send progroms to remote fermmals a

such os the 7670 RBT.

- TAM ‘Sysrem Procedures

- 'M:DCB

- M:MOVEDCB

="M:SETDCTB

- M:OPEN

- M;CLOSE'

- M:LIST
- M:MDFLST

- M:WRITE,
M:READ .

Enobles user at ossembly time to introduce cny or all of the
DCB parameters oppllcoble to TAM :

Allows dynamic creation of a DCB in fl':e comimon area by

‘ repllcohon of an exrshng DCB.

!
4

"'Allows rnodrfrcahon of - DCB poramefers durmg program execution

Establrshes the connechon between the program DCB and fhe
network by : : -

- verlflcohon ol’ the explrcrr user deflned llSl‘S and the o
lmesossrgned as resources ‘ L

mmcl ization of the nefwork rnmolrzatron of fhe tronsmrssron‘
devrce controllers and rhe lrne adoprers (choracter mode)

- venf:cohon of the operctroncl srotus of the mi‘ermedxore T
- telecommunications equnpmenr SRR

"« creation in 1 the user progrom of the ltst of components or
. terminals if an rmplrcrr list is requrred S

- creation of the requrred commumcohons rcbles befween the

- access method and the 1/0O supervrsor il i a.&-._».:'.
e

Closes the DCB and, optronolly, the network The close may be
either temporary or definite. e o s

~ Requests at osse’mbly time an explicit component or terminal

polling or selection list. Lisfs may be linedr or circulor.’

 Requests at execution time modlf'cohon of a componenr or

fermmol list.

BN B AL et

Requests a transmission of data to or from a terminal, respectively. -
A user may also read in survey mode to detect any ai’tenhon ﬁ

‘choracters a terminal may have sent.



= M:CHECK -

- M:DEVICE

' '-‘/‘ifRequests a test for successful complehon of a specufxc
/O operchon : :

 Enables the users to specify a transmission code’ change or fo
perform a device specuflc operchon such as: : o

' BEL . - send an’ alarm to a component ‘
SUS - ~ suspend transmission from a-component -
ABO - -abort transmission from a component

IND - identify by index into a list the component ‘

on which the operation is to be performed

~ MOD : . redefme working mode to EBCDIC or binary



~ USER CONTROL |

XOS Control Commond

The XOS monitor receives |ob descnphons from control commcnds. They are a means of
communication between user and system; they describe the sequence of the different steps
comprising a job. Dofc may be placed after each step for use during execution of fhai‘ step.

The oollecl’uon of control commands ond data forms a 1ob which is entered info the system by the
input symbiont.  Job initiation does-not necessarily occur in order of presentation to the input

. symbiont. The system schedules jobs and job steps by job class, by user-assigned priorities
(T closs), ond by rcqu:red resources, as descnbed by the control commands.

A

- . .

’XOS’ollows thé cotologi‘ng of control commands intogroups called 'commcnd'sefs.'

~Asetto be cotologed is syntachcolly cnolyzed ond is then f’led on fhe system dlSk in a specialized
E r'CQ ) k '

'ﬂne set cc;n be retrieved for execution in two di’fferent ways:.

d. . Insertion into a set of commands. This execution is made with the aid of the 1EXEC
‘command. - The command set to be executed can represenf one or severcl lob steps, or part
‘ .'ofolobstep. L ~ e T
. 2. Initiation of a porallel job from fhe operafor control devxce. The cataloged commcnd set
must contain all the commands necessary to execute the same job in a production class,

gétéh ‘Commands .

1Jos Signifies the start of a job and defines 1ob clcss, cccounf and user-ld Ii' may be
... used fo catalog a set of control commands. Sy =T
IRUN - Executes a progrom as a job step “Allows exphcnt calls to load modules as fules or

‘portitions of o file. Allows (via job switch word control) selectzve step execuhon.

- Allows passage of parameters to the called program. U = B
ILIMIT ~ Specifies maximum system resources that may be used by a pcrhculor |ob
ISLIMIT  Specifies maximum core or temporary disk space that may be used by a job sfep

'RESOURCE - Specifies the minimum requirements. for shared peripherals required to initiate a job
IEXEC . . Executes previously cataloged commcmd sets with facnlmes for pcssmg pcramefers ond

- conditional execution
IASSIGN Defines a physical medium and cssoc:ofes it thh a progrom def‘ned DCB (Dcfc Control
‘ " Block). Basic oss:gnmenf types are:

File -lobeled permcnenf files or femporcry files on mcgnehc devices -

Device ~fifes on non-magnetic devices - unlabeled files on magnetic tope volumes
Indirect-reference to another ASSIGN command and its cssocucfed chorccfensncs e
Dummy -Simulation of an input or output file o o

. Assigns may be FRE - released after job step termination - or MTN (mcmtamed - remcm iy
- in effect over job step until freed or job termination.



- fAssngn command ophonol paromefcrs are: -

=STS * Defines stotus of file -OLD, NEW or MOD
- LNK Indicates concatenation of multiple files
-UNT .  Defines the volome {tape or disk), account or private account volume on
~ which afile res:des. Sub-option OP pomfs to. volume defined on a prev:ous
S assign. ‘ - -
- SQN Specifies index into series of volumes.. . LE T
- PAR/MNT - Allows for PARallel or MNT (serial) mounting of volumes. -
- DEF . Allows for deferred mounting of volumes. ' ’ -
-DSP - - Specifies volume d:sposmon after file DCB closmg. RET—remam mounted
. - thru next job step. ~~ KEP=remain mounted thru next job. Default is dismount.
- =SIZ -~ Specifies file size allocation characteristics for new files (disk). SEParation
» allows writing of overflow and index blocks (indexed file) on a separate volume,
- NAM Specifies a 1 to17character file ncme. Sub-ophons allow for specification
: , ~ of version, absolute and: relative generation numbers. e
- =CTG .-Indicotes - the volume-id-on-which a file resides is to be cafuloged
- PRT : specifies file access protection for readers ond wnfers by accouni' and pcssword
-RET . Specifies file retention period.
- =out - Specifies output is to printer symbiont ossocmted wnfh the hsi‘mg logs.
-SLP  'Specifies printed output is fo be directed to a separate “file", .
- NKP .~ Specifies no catch up mode for line printer symblont
- SCp ~ Specifies card punch symbiont, :
-STA Specifies a remote terminal station for prmfed output,

~DEV,nn = Specifies a class of device (MT, CR, CP, efc.) L
- DEV, ADR, nn Specifies a bgical device address. ETE
-DCB °  Introduces a series of ophonul paramel’ers thoi‘ ophonally def'ne the f'le
-1 characteristics: - R ey L :
ORG File orgamzohon (sequenhal, mdexed pcrhhoned dlrecf)
NBF Number of buffers -
MOD - Binary, BCD, EBCDIC, pocked unpocked
BHR Block header length™ ~ - = Lo
BLK . Block length ERR IR A TP
MXL = Maximum dllowable I/O frcnsfer lengi‘h
“NBC No block count . - o e
DLC  Record delete character .~ - - B
FRM  Record form (fixed, vcnable, undefmed)
KYL Key length ' : s
KYP Key position
REL Record Length- : S
~CNT.  Page count on each page at specn"y prlni’ posnhon
DTA Column/print position in which dota is fo begin.
LIN Number of lines per printed page = B
SEQ - Sequence number in columns 73-80
SPC  Number of spaces between prlnfed lines
TAB - Tab character settings ’
7 VFC/NVF Vertical format control for prmted oufpui'




ISWITCH . ‘Allows resetting ond setting of eoch oF the 32 bnfs in a word (|ob

- " switch'word) associated with each job. Switch bits may be tested (and
~ set) by programs or by RUN and EXEC commands for conditional execuhon. ‘
~Bits 0 ond 1 allow for forced step execuhon and program aborf memcpry

dump respechvely.

ITITLE B Speclf’es the printing of a poge hecdxng at the begmmng of each logical -
S page of printed output ~ - . AR
IMESSAGE Allows the sending of a message fo the operofor oonfrol dev;ce with q
| ‘ WAIT option to ‘temporarily suspend the lob unhl operator acfion.
ICOMMENT - Permits mserhon of any kind of commentary in fhe command deck
IProcessor Call - Allows the invocation of programs cataloged under the system occounf( SYS)

Parameters may be passed to the called processor.
IDATA ~ Indicates-that- (ob control commands, binery-cards.or Ho[lenfh (026) ccrds
' ‘ are mcluded in the following set ofdota cnd wnll be read until an EOD
» command is encountered. : BT e ‘
1EOD ~ Terminates a set of data p_ossing an "end-of;ﬁlé'f indicaﬁon' to the_acﬁv’-ke‘v
o oprogram. T T :

L

Telesymbuont Commonds

The remote operator can send commonds thct requesf the sfafus of a remote bofch |ob or -

" determine the destiny of job output files. He can also receive operational. messages from the =
felesymbxont and from the operator at the central stchon. Commcnds are mtroduced on cords
in the job deck input stream. T _" el e

/MESSAGE Allows the remote opercfor,to send & a messcge fo the ceni'rdl sfahon operator.

/STATUS Requesfs the status of the specified job. .The status is outpuf on the remoi'e
' - station printer befweenlobs The status mdncctes ‘whether or not the |ob
vhos been received, is queued or is ochVe. e Tk R ‘

/HOLD Des:gnates that all outpuf files for the ‘ob are fo be held af fhe cenfral
' . ~ station until requested. - Lo
/RELEASE Directs the system fo output any files for the spec:Fed |ob IR
/SWITCH Redirects the output for the station to a remote stchon specxf‘ed or to the .
central site printer. ) W 4
/RESTORE Annuls the effects of a /SWITCH command v ,. SRS :
/JEND o Indicates that the sending station will fermmai'e its connection when ‘l'he 2

output for the specified job has been transmitted to the remote stchon. Sl
/SUSPEND Perrmt the remote operafor to temporcnly halt. | :

-

/CONTINUE Tmnsmnssnon of a file und oontmue the trcmsmlssxon of fhe same Flle lafer.i'i i

~



" SYSTEM SERVICES

‘ Mcmory Mononcmen.

XOS utilizes the S:gmo memory map option; user jobs are executed in v:rtuol memory Most users
need not be concerned with virtual memory and mapping since the mapping function is performed
by XOS in o'way that is transparent to the user. Only the master-mode user need be concerned

~ with the distinction between vurtuol vs.-physrcol memory :

Space Allocotion Procedures *

M:GL - Get limits of dynomlc space by returnmg the number of contiguous unollocoted o
' whole pages between the highest oddress of local dynamic and the lowest

* oddress of common dynomlc

M:GP

- Allocote specxf:ed number of pages in local dynamnc
M:FP e - ‘De.ollo_cote specified number of pages in local dynamic.
, A.A-"GSP ; ,- Allocote block of specified number of words in common dynamic.
M FSP - Deallocate prevaously requested block of words in common dynomrc.

Dynomlc Overlay ond Proorcm Locdmg

. M:SEGLD = Load a specified program overloy segment into memory as we” as all those‘
! \ segments not already loaded which lie on the poth of the tree between
the calling segments and the specified segments. gl

'M:LDTRC - Dynamically request the loading into memory of, and transfer of control
TR ta another program without preserving the calling program. Memory ‘
- space ond local dynamic of the calling progrom is t'reed common . . -
dynamic remains unchonged : N

.

,M:LI_NFS. e Dynomnco"y load and transfer control to another progrom whxle preservu ng
ST - the colling progrom and its local dynomrc area on a temporory dlsk file -

fora loter return. S ‘,

‘Progrom Monoqement | , , REC ST 1 )
M.TRAP : " Enables the executmg progrom to be o”owed to hondle certom CPU -
hdetected abnormal condmons : :

PS . Stack overflow. .
Ul  Unimplemented instruction
NI Nonexistent instruction .
NMA - Nonexistent memory address
PSM  Privileged instruction in slave mode o
MPV  Memory protection violation .~ - =
.FP . Floating-point fault
DEC - Decimol crithmetic fault
FX.  Fixed-point arithmetic foult _
Cl2  CAL2 instruction o |
CL3  CAL3 instruction
CL4  CAL4 instruction s
-NAO  Non-allowed operation
ALL  All of the above |



- M:RETURN

- M:WAIT

-~'W|th other opnons certom combmahons of faults 'ncxy be xgnored

M:WAITL

M:ERR

Allows return from o user routine wluch may be l'ns main program or from hls
*abnormol". touhne, trop, timer, or operofor mferrupt routine.

Permits the user to place hns program in a wait stofe unhl one or more of up to
255, events occur. . . WL

 Permits the user to wait on completion of a specuf:ed number of events, of a

total number of events outstandmg.

Allows user to request abnormal job-step termmahon, i.e., execuhon oF M:ERR

" couses the program to be aborted with a specnfled code prmted on the |ob

control file. =
L
1,

Inter-Job and Job-Step Commumcohon

M:SSS -

M:RSS -

M:TSS -

" Allows progrom to set (to 1) one or more ol’ bnts 2 through 31 of the JSW o
(Job Sw:tch Word) : , .

Allows progrom to fesef (to 0) one or more of bits 2 fhrough 31 ol" the JSW.

Allows program to test the status of one or more bits of the JSW for set or .
reset condmons. : e D : R

Externol Commumcohon :

M:KEYIN - -

" M.IYPE -

CM:PRINT -

M:TIMER =~
|

M:INT -

" Time ond Date Focxlnhes

Display a message on fhe operoror console cmd wait For fhe operal'or to replyi
to the message. The reply is transferred to a specxfled area in the progrom SEe

Dx5plcy o message on tl’xe operator console wnthouf a solicited reply

Write a record on the System listing log (|ob control f:le) normally oufpuf
to the line prmter symbnont : Lo TR

Allow the program to receive an’ mferrupt ffom tlxe operofor vno the console :
mlerrupt for program commumcchon with the operctor. we
s |7.4"~;_‘ Lo

M:TIME -

" M:GETDAY -
“M:STIMER -

Obtom the date cmd time of day to w:thm one hundredfl‘r of a second
Obtom the date (JUllOﬂ form) durmg program operohon. SRR : b

Tnitialize a gob-umque clock counter for a Spemfned interval, c:chvofe
only while the requesting program is running, and branch to a user- spemf'ed
routine when the interval has elopsed. The program may specify time units

in minutes, seconds or elementary (one pulse on hardware clock 3; normal
for XOS in 500 Hz) o

;Obtom the time remaining before a clocl< counter, previously initialized
‘by M:STIMER, reacheszero. Optionally M:STIMER may be cancelled..
(Time moy be returned in units of minutes, seconds or elemenfory mfervals.- =



Batch Job Submittal
M:BATCH - Converts o user specified file to a symbiont file d'n:d submits it fo_the bofch ,
processmg stream. . A : .

'M:STATUS - Obtains the current status of a job whuch has been submuﬂ'ed to the bofch
stream.

Debug Aids

XOS furnishes the user thh a collection of debugging aids grouped into the system service
colled Debug which consists of the !DEBUG processor and the Debug procedures The procedures
" are also used by the processor. Their functions are described as follows: o

= DCB which allows the user to specrfy a user DCB fo be used for fhe ourpul'_
- of requested debug information.

- Postmortem dump which o||0ws the user fo specify thot portions of hus
" program are to be dumped (in hex) condlhonclly or uncondmonclly
at the end of its execution. :

"= SNAP which causes the prmhng of one or more memory orecs before i'he
execuhon of an instruction at an indicated oddress. .

- SNAPC whnch allows condmonol snops of memory. |

= IF which ollows testing of a condxhon ond sethng or resefhng of an
' ‘ossocnoted flag. - - - e T . .

- AND which requesfs a test of a cond:hon rf a flcg is sel’ - If true, the
flag remains sef; otherwuse, the flag is resef.v S :

OR which requests a test of a condmon if the. correspondmg ﬂcg IS
. reset. If true, the flag is set; ofherwrse, the flag 1 remains resef. -

v\|

->~COUNT allows for setting or resemng of a flog depending on i'he
 number of times the specified procedure has been executed.

- MODIFY specifies the replacement of one or more. consecuhve memory
‘words (command form only).

= INSERT specrfses the logical insertion of one or.more consecutive memory
- words.



" OPERATOR CONTROL

System Initiclization

The system disk is looded from a sysfem save tope ot device speed

The system disk is booted in one of twq modes- (1) "cold start where all preexlsfent ;obs and
symbiont files ore deleted, -and (2) warm stort where symbionts may be reactivated and the

.- job queue re-initiated. ’
The operator may o‘dd; chonge: or ’delete uier'occoonts with the :-!ACC'l' cont;ol command.

Corrections to the system may be odded via the system debug processor. This need onl)t be
done once since all corrections can become permanent via system SAVE of the system disk(s).

:
" . .

Operotor-Syslem-Operotor Exchcnges ‘

o

The opefotor moy _,
- Slmulofe the AVR sagnal from a penpheral ond ophonolly re-label an existing. labeled
~ volume. '
‘_ -.Lobel a. volume. o S 3
-« Abort a user |ob symbxont or telesymblonf

~ Tronsmit on interrupt to'a user job or a symbcont typncolly to allow a program or symblont
fequest or receipt of an’ Operator keym. , o

- Recoll a prevnously deferred message (deferred by slash commcnd)

- Concel console mterrupt

‘_- lnmote a symblonf or telesymbuont A'

= Initiote o porollel (prevuously cotaloged commcnd sef) |ob and ophonolly pcss pcramefers
to the job. - - - . . : .

- Dlsmount a currently mounted (AVRed) tope or dusk pock
- Loclc or unlock a penpherol or exchange loglcol perlpherols.

- Dasploy the state of md:cated system resources or 0perohonol componenfs such as:
Y

job scl\eduler ochve queue

jok scheduler wait queue

oll 3ystem resources available

disk pack status '

‘magnetic tape status

all peripherals status R

work load waiting to be processed by output symbionts.

%



Symbiont Contfol ‘
'Anvdp‘erdtot mo.'y‘
- SusPend ] symbuont

- Contmue a susPended symblont ot the pomt of interruption

= Restort o SUSpended line printer symbuont ot the start of the last page belng prmted
- Delete a current symbiont file '

- Terminate o symbxont ofter the currenf file

= Abort a symbxonr

wIeJesymbuont Gonttol B

A centrol site operator may

- Lock a telesymblont ofter the current trcnsmtssson
= Reroute output to a new remote station |
= Send a message to a remote station

= Abort @ telesymbiohf

- Dele‘te, a remote station”

= Restore o deleted‘remofe: station

- Disploy the operational stqﬁdns

- End a session

A remote site operator may

= Send a message Yo the central site operator console
- Request o job abort
= End o connection -

Peripheral Management

An operator may

= Reserve a specific perlpherol per fhe request of an ochve job
- Dosploy peripheral status * »

- Mount or dismount remavable vdlﬁmes ‘

= Pre-label prevnously lobeled or unlobeled volumes'

- Dlsconnect penphemls from 5ystem resources -

= Control runaway tapes via REQUEST keym and an abort of the job usiné the‘fope drive



Crdshes aond Recovery

" Ats',operotor moy

- Dsrcct o SYSER (sysfem error) dump to the line prmter ora magnehc tape in the event of a
system crosh ‘ . 4 - o :

= Later print the SYSER dump (on tope) in an mrerprehve format by usmg the ANALYZE pro-

grom,

- Recover the system by a snmple dusk boot in either cold or warm restart mode.

- Check the status of all jobs queued, jobs lost (currently 0perchng before crash), occounts,
files, and symblont output files open ot the time of the: crash.

Time=-Shoring Opero‘hons.

‘The XOS Tlme—shcrmg subsystem is initiated, controlled and terminated by central operator
: l:cyms. Specifically, the operator can initiate ond terminate Tlme-sharmg operchons,modxfy
Time=sharing parameters and resources,dynamically, display the 0perchono| status, current
resources and transmission network of the sze—shormg Subsysfem.

‘The operotor controls hme-sharmg operahons by means of the OPERATE and INTERRUPT keyms.

_ The OPERATE keyin is used to initiate the Tlme-shcnng Subsystem and def:ne mmcl resources- !

'Tmnsmlssnon lines, maximum number of concurrent users, memory size of the time=-sharing par-_'

_ tition, number.of system disk-quanta to be reserved for temporary files, -number of pseudo volumes
to be ollocated for hme-shormg usage.

‘The INTERRUPT keyms are summunzed below.

‘NR Permits the operotor to modlfy resources dynamlcolly memory, femporary disk cnd :
: pseudo volumes. e T e e = SRR ‘,»:.'-':

DR Displays the resources dedicated fo the ﬁme-’-sha'ring subsystem and_ thé hur'nber'-o.Fi
' ' current users.

oL Disploys the trunsmiss‘ion network.

UL Permits the operator to unlock a fmnsm:ssxon line whxch Fms been locked v:o a UNIT :
keyin. : :

‘HH Terminates the time —sharing subsystem. -



INSTALLATION CONTROL |

XOS System Generation

An XOS SYSGEN is the process by whnch a sysfem conforming fo an installation’s hardware
configuration and scheduling needs is created. The SYSGEN process is performed under .
control of an XOS system= either on dn installation's existing XOS system or, in the' case -

of o new mstollohon, on the minimum sysfem provided on the Master Release Tope. e
The XOS SYSGEN is performed by stondord processors using standard file mancgement ,
techniques. A stondard XOS SYSGEN required about one hour. . Subsequent system changes
"con be occomplnshcd in 15 to'30 minutes.  An existing XOS installation can perform an entire
XOS SYSGEN as a set of batch jobs during normal system operation. The output of an XOS
SYSGEN is a Start-up Tape containing the monitor, processors and libraries for the target
system,’ “The' start-up tape ‘is booted into the ‘target-system, occounrs and user files: added ond
a systcm save tope (DISK DUMP) creoted of the new XOS sysfem. : (i

ﬂ'\e series of bcfch ;obs used o create sn XOS system may be divided into three phases. The ,
first phose = SYSPRO - consists of five Meta=symbol assemblies which through procedures create
load modules describing the system configuration, scheduling needs and monitor structure, The
second phase = SYSEDIT - links the load modules created in phase one with the monitor load
‘modules on the Master Release Tape and creates a bootable image of the target system within

a standard XOS disk file. Phase three — SYSREL - adds the XOS processors and libraries fo
-the imoge file on disk rebiasing them for the target system. This image file is then copled i‘o
.tape usmg the FMGE processor. Thts fcpe is the start-up tope for the fcrger sysi'em. . e

A few of the procedures which the user may modrfy durmg phose one - SYSPRO - are bneﬂy
described below. However, defoult values exist for oll pmcedures and they need not be -
specnf'ed Some of the procedures iy el : e L

- =.Permit the user to define the externol mferrupf srrucrure fo be used by Tcsk Monogemenr
for schedulmg ond any mterrupts to be used for real time, felecommumcohons, etc.

~ Define the bctch ‘ob classes, the resources available fo these classes and limifations
on jobs executing in these classes - including memory, temporury disk space, execuhon

hme, maximum card -and page outpur ‘ ‘ : IRt
-  Define’ the symbionts for the sysfem, therr names, perrmfted memory space ond thexr -
dewce fesidency. T ) T R SR ERETE

-*Def'ne the chorcctenshcs of the T'meshormg Subsysfem such as scheduhng level, time=~
slice per user task, number of batch |obs permitted For ecch user, sysfem resources. :

- Def'nes the penpherols and teleoommumcchons nei‘work

- Define the translation tables for the telecommunication network and any specuol function

- codes required by the mstollahon. An msfallahon may clso modify the standard trans-
lohon tables, : : :

-'Descrabe remote bctch stafions and their componenfs

- Def'm the system’ resources,



= Define any standard operational labels and their'dgfqult assignments.
- Define the monitor structure,vhich modules are to resident and non-resudent.'

Aéééunt Control

XOS maintains the supercatalog and allows the system manager to | -
-Define new account numbers and specify characteristics of their account volumes
 =Modify the parameters of the account volumes already known to the system.
" -Remove existing account numbers from the system TR
~ =Change an account's catalog from one account volume to another =~ S
~Change an dccount's catalog from a pseudo-volume to a removable account volume
. orinversely. ‘ o ' S e S R
‘Whenever XOS is quiescent, the operator may modify the supercatalog by using a JACCT . ‘
card deck. The system processes these cards immediately and outputs a summary of the currenf -
~ status of the supercatalog via the printer. S : FRRE

XOS provides a system debug facility to display system resources, modify the system and aid the:
systems programmer in locating system problems.. Commands fo the system debugger may be -
entered via the operator's console or card reader. The system debugger has the following
facilities: e SRS e e
‘ = Define a new symbol! (not in the REF/DEF stack) as a constant.’
= Clear the debugger's symbol stack - : AT R PR SR : N
- Modify the contents of one or more core locations in a Monitor module and updates. -
- the disk image T e e T R
- Insert one or more instructions in a monitor module and updates the disk image =
‘= Restore an instruction that was modified by and insert or ENTER command
- Can modify any system disk block and may be used for patching processors - SRR |
= Catalog all subsequent system debugger commands through END for deferred execution
- Allows a call to debugger to be inserted af the specified location -.-. e

_ System Patching ond Debuaging

= Output the core location or locations ~'specified either on the printer or console
"= Couses a hexadecimal of the system disk blocks specified -
= Causes a transfer of control to other debug commands =

. = Exits the debug facility. | “ N



FILE MANAGEMENT'. |

" The XOS File Management Sy‘tem (FMS) is comprnsed of a collechon of sysfem progroms .
responscble for the movement of data between memory and external storage for user programs.
and system tasks. These progroms provide the facilities to locote data, manage buffers and

external storoge, ‘read doto, and write data. -

'FMS provides a set of servrces ro coordmcte the transfer of mformohon befween user programs

ond daota files:

.

FMS handles oll types of physrcol files consistent with the I/O devices on XOS sysrems.
These include umr-record devrces, magnetic tapes, disk packs, and RADs. :

' For magnetic topcs and disk packs FMS hondles all combmahons of snngle or mulhple

volume files or multi-file volumes.

_FMS, handles both standard .and nonstandard labels on rncgnehc rope. The sfcndord tape

lobel is ANS compatible. For nonstondord Iobeled files (user lobels), the entire volume
is trcoted as data. - : : . .

In order to achieve flexibility, FMS supports a vcrlety of flle orgonlzahons ond record
formats. File orgamzohons include:

- Sequenhol

- lndexed sequential. -

- Direct B

- Porhhoned

Record formots mclude~

- Fixed, Varicble ond Undefmed lengfhs :

Fixed and varicble formofs on tope are ANS compohble. ‘

FMS provides file=sharing and file protecting functions. Shared flles mcy be read by

several tasks or processes concurrently. However, in order to write on a shared file,. fhe
user must obtoin exclusive use of the file. A shored file may-be- profec’red by the file owner '
against unwarranted access. ~ This protection is achieved by means of a password. specxfued _
at the file's creotron and by a list of users who are authorized to read.or write fhe flle. S

FMS permits file concatenation. This fccrlnfy enables the user to ‘ogucc”y connecr several

~ data files into a single consecutive file. FMS will outomohco“y process from the end of one
 file to the start of the next file without any intérvention from the user.

i

XOS provides facilities: for six drfferenl’ merhods of frle processrng, referred to as occess™
methods. These access methods are drvrded into rwo groups occordmg to the generql tech-
niques inyolved in their use. , S e DT T e T T e -

The assisted access methods operate at the logical record level cnd are: chcrocrenzed by a’
high degree of system service and control: Record blockmg/deblockmg, error checkmg, v

volume switching, etc. They are:

e e " v

= Aasisted sequential access method (ASAM), mtended for the crearlon ond sequenho]

processing of files on any type of media.



| - » Assisted mdexed access method {’JAM), intended for the creotlon and dlrect-access pro-..
cessmg of mdexed fnles. S : : :

- Assisted partmoned access method (APAM), mtended for the creahon and processmg of
files that are segmented info portltlans. : . o

The basic access methods operate at the physucal record (block) level and are charoctenzed
by a hugh degree of user contral and relattvely little system tnterventlon. They are |

- Virtual sequentnol access methad (VSAM), mtended for tl'\e creation- and sequenttal pro- X
‘cessing of files, ot the block level, on’any type of media. '

- Vtrtuol direct access method (VDAM), intended for the creation and dtrect-access pro-
.cessing, ot the block level, of files on direct-access storage media.

- 'Basic direct access method (BDAM), -intended for access to a-private or unlabeled dlrect-
access-volume by relative sector addressing. l '

*Volume Classiﬁcations 5 ‘ _ ,
Standard Volume = contains a volume header wuth an ANS standard volume - id and an account |
-number. Orgamzatuons may be mono-volume file, multi-file multl-volume. : -

| Non-Standard Volume = does not conform to XOS (ANS) standards for volume formats and may
" be processed in DEVtce mode. o o o T i e

' - Common (Publlc) Volume - a tape or dlSl( volume that doesn' t belong to any user account i
. It moy be used for temporary or permanent fnles. It becomes pnvate after the creatlon of a
4 permanent hle.‘:- v R I SRR et ’

Prwate Volume -o 'tape or disk volume that belongs to a given us'er accaunt

“ Account Volume - a direct access volume that contatns the account catolog for a gtven S
account . . : e e

.Pseudo-Volume - an accaunt volume that resndes ina dedlcoted partton of secondary system i

T

dlskstomge- B M R RO R el

Cataloged Files

_'The flle tdenttﬁcatlon and ndentlftcatton af a valume on which a flle resxdes may be cotaloged

- for future reference by file nome only. L

: Generation Dato Groups’

.A set of cataloged files Rnawn by a sungle name, each member of whtch is dlstlngutshable
one from onother by an absolute generation number. :

"-Closed l.oap volumes in tlne defmed generatton group are rotated so that(l:y default) the o
oldest volume is used for output and the newest is used for input. RO R

Open l.oop volumes in a ceneration group are (by default) new volumes for output and are _
. the most recent volume far input, The oldest volume is "pushed" out of the loop whena new
one is created.



“Volumes may be refcrenced by dcfoult (fnle name only), by absolute generofi’on »rztumber or
by relative generohon numbers. o ' ' ‘

‘f Volume Shorability

When a volume is defined as sharable, one or more users can access one or more files under
one of severol cccounts on a given volume.

File Shorcbility

When o volume is shcrcble the fules res1dmg on that volume may be defined as shcroble as
follows- :

L. " More than one DCB can be open to the same file for concurrent mput mode processing.

2. - The system controls multiple access to a single file whenever more than one user wushes‘ '
to modify thefile by queuemg requests for opens.

3.  Account outhonzohon and posswords apply.

 Crection and Mod:fucohon of DCBs!

M:DCB - ollows assembly time creation of a partially specified or complete DCB
: ;M:MOVE DCB - allows dynamic creation of a DCB by execuhon time replscchon of an’

o . existing DCB ' e . S
~ M:SETDCB -~ ollows execution time modnfucohon or complehon of a DCB prior to -

e ~ .opening.and modlftcohon of error-and abnormal.return addresses sub= :-
' : sequent to opemng

ASSIGN R
COMMAND = - c“ows run time specnf:cahon of cerfcun DCB pcrameters whlch modtfy the.
i DC8 ot open time - R : RO

effects both explicit DCB modnf:cuhon and as specnfled by the ASSIGN

command and/or implicit modification by mformcmon contamed in the
lobel of a flle opened for mput

M:OPEN

Execution Time DCB Asssgnmenf

- M:ASSIGN = - Allows dunng progrcm execuhon i'o

{1 define a temporary file and ossngn an operchonal label fo it
(2) define o permanent file on a physical resource

Processing of Files ..

M:-OPEN — ' activates link between a DCB and a physnccl file. The modes are:

Input mode (forwcrd reodmg)

Backward reading -

Output mode (forward wrlhng) L
Upddte mode (reoding and modiflcchon)



" M:CLOSE

- =temporary close.

~definite close.

: suspends ochvnty of a DCB and’ the processed Flle._ Types of close

DCB link maintained. Subsequenf open may be in
different mode. o _ : : ’

~definite close. Concels DCB hnk but momfoms |ob flle hnk
Resource not released. L o

-deflmfe close Concels DCB and |ob-f|le lmk Resource not releosed. .

Concels DCB and |ob-Flle link. Resources releosed b

Some sub-options are:

catalog the file if CTG 'specif'ed or if on an account volume"

delete existing file or suppress cotologmg of new file

" M:GET

M:PUT

~ M:TRUNC

M:DELREC
M:CVOL
M:NOTE

M:POINT

M:DEVICE

M:STOW

M:FIND

" M:READ

M:WRITE

~passage to the next sequential block for processmg. ,

i
1

~ ‘Get next record. Volrd for ASAM, ISAM and APAM Permits reodmg of g

logical records either to a program defined buffer (MOV mode) ortoa

monitor buffer (LOC mode) with a pomter supplied.
= Put next record. Valid for ASAM, ISAM and APAM.

Permrfs writing of
next logical record in file bemg creoted or updofed MOV mode or LOC
mode are allowed :

Permits termination of operations on a porhally processed block ond

Permits delehon of last loglcol record occess by on M GET. ,
Permits exphcat swrtchlng to the next sequenhol volume of a fi le. S

Obtains pomrer to current block/record posmon for subsequenr use by
on M:POINT ' e R

Permits reposmonmg wuthm a frle to a record pomfed to by mformohon
obtained from a previously | issued M:NOTE. * . ... ' i

Allows requests for device dependenf Operohons. Ophons are:’

= send message to operator for change of print forms

= request page ejection during printing of a file .
- posmon a magnetic tape file by one block bockspocmg, one block’ 7
forword spacing, position fo first block, ond position behind 105# biock

Permits storing or deleting of principal ond synonym porfmon keys mto
the directory of a partitioned file. : :

i

Permits positioning to a porfmon boundory selecred by eli’her a prmcnpoi :
or synonym key in a partitioned file. e Lo

Permits reodmg of the next sequential physrcol record (VSAM) ona pro- :
gram determmed by physical record (VDAM) BDAM is by relotlve dISk s

\—— -~

sector number, w2 TEIEnE

-

Permnts wntmg of the next sequenhcl physlcol record (VSAM) e - o
program determined phystcol record (VDAM) BDAM.is by relative. disk - -
sector number. SRS U T



‘M:CHECK' ; Tests o gwen I/O opcrotmg for proper. complehon plccmg fhe issuing =
‘ program in a wait state if necessary, to await such completlon. Applies

to_VSAM "VDAM and BDAM..

| Abnormal and Error Handlmg Routines -

A program DCB may specxfy certain routines which are to hcndle events or errorsin I/O
processing such as: . »

- Pr,ogrommmg errors

- Job initiclization erfors_ g

- Abnormolmes in fule content
= Device relcted errors.

- Transmission errors

= Byposs of errors

- Poss&cxds . _

- End of file, or volume

- File expirotfon date

= User label processing e

- File or key non-exfstence or existence

- Sequence errors



PERFORMANCE

Several comparative perfo'ﬁnonce job streams have been run on XOS and other sxsfems,
| ing may be obtained -

Some of the results are summarized below. Details of the follow

from P. H. Jobnson.

F320 Busih'ess Job Stream

An internal business s.ys‘tém (F320) was run on XOS-AOl, BPM-FO! and UTS-COQ. The - -
following represents the total elapsed times for each system:

BM - Culs . XOs©
120 minutes 124 minutes &8 minutes

Dow Chenzﬁccl"Senchmcrk .
e . R - - . .
.!_Times given for this benchmark are for XOS on a Sigma 6 vs. _QS/MFT-II ona 360/401

for a series of commercial applications, :

XOS - Sigma 6 e . OS/MFT-II - 360/40
Elopsed - g 18 minutes 45 secﬁndﬁ ‘ H 37 minutes 30 seconds
~ Execution . 12 minutes 23 seconds .~ . 36 minutes -
COBOL Compilations | .’

A set of tests were performéd with seven COBOL’c‘ompiles. The jobs were ékecu}ted'"
under XOS, UTS and BPM. ~Times are expressed as elapsed throughout.

XOS ... BRM . uTs
7 mfnutes ,‘_"'13 minutes - 14 lvninukfe's

“Wichita' State University.

;A?eriés of COBOL and FORTRAN pr’oér_oms were 'compilied, linkédfond» exeejufed under ‘
“several hardware vendor configurations and operating systems. The results-expressed in total
job elapsed times are given in seconds below for a stream of 7 jobs.. -. - = - R

. XDS Sigma 7 S oXOSs - 299.4
CDC 3100 . . MSOS - . 952,94
"'CDC 3200 ~OMSOS T 1341,27
GE4ls . . . DPS -0 1896.00
GE4l5 . . - - ~ DAPS . - 1230.00
IBM360/30 -© - . . DOS. - v T ]234,20
IBM3%0/40 - . DOS . . 1141.20
IBM 360/40 - OSs/HAsp T 1077.60
IBM360/44 - ..~ DOS . U 1051,20
IBM360/44 - .. OS/HASP  .11093.20
IBM 360/50 - - . OS/HASP. . o . 703,80



BM360/50 OS/HASP MFT IRelease 16~ 703.80

1BM370/145 DOS POWER | © 603,00
IBM 370/145 , DOS Release 25» o e 204, QO
‘Assembler Performance Test Timings: . | ; _
BPM Meta=-Symbol Sigma 7 10. 834 minutes:
UTS Meta=Symbol Sigma 7 = 8. 9705 minutes.
XOS Meta = Symbol Sigma 7 8.01 minutes

lummus Benchmark o

WALL CLOCK  BILLABLE

- Jo8 SYSTEM - TIME TIME
: ~ | e e
Commercial Mix - OS-360/65-ASP  57.00'minutes  47.56 minutes
Commercial Mix - XOS Sigma 6 56, 10 minutes 44,20 minutes
‘Multi-Feed Frac~ o
tioner - .. Univac 1108 1. 08 minutes
Multi-Feed Frac- SR R
- tioner ~ XOS Sigma 6 4. 85 minutes
" Petroleum Blends = S A :
and Cuts . ~ CDC-6600 ' ~ « 89 minutes
Petroleum Blends ISR L ‘
~andCuts . XOS5 Sigma 6 4. 88 minutes
 Three Dimensional o T g
- Space ~ Univoc' 1108 3. 08 minutes’
Three Dimensional ’ ' |
Space - XOs Sigma 6 6. 57 minutes
Bureou of Customs
~ Compute bound ioB.
 SYSTEM  COMPILE-LOAD ~ EXECUTE
Sigma 6 (DBM) 2,142 - 19.129
Sigma 6 (UTS-B0O) ~ .768 . 20.099
Sigma 6 (XOS) . 2.080 19.290
Sigma 9A(UTS-A03) - .559 . 11.993
~ Sigma 9B(UTS-B00) T .768  12.626
Sigma 9A(XOS) 1800 11.800

S360/50 7T Tim000 0 11000



Xerox Region Conversions. -

,Compilé/Lood = (s prbgroms)

DBM  59.92minutes

UTS 74,80 minutes

XOS " 38.00 minutes

Execution = (2 sorts, & programs)

DBM o 11, 30 minutes
uts . 10.25 minutes
XOs ‘ - 7,30 minutes



STATISTICS |

XOS 800 Core Size:Réauire.ments] o

. 'Mmumum Botch 392.5K

) 1. Mmumum Botch (c) plus Remote Batch (b)

Minimum Batch 39.5K
.- 55K

Remote Batch . B o » L =LY
' ‘ ' B 45.0K
ill.'f. ‘Mxmmum Botch (o) plus Reol-hme (c) 5
h o Mnmmum ch:h DR . s x 39.5K
e AReol Time ' - o 4.0K
o 435K -

Iv. . Mxmmum Batch (o) plus Termmcl Batch Entry (@ B  _ b

Minimum Batch - L oo e 395K
~-Terminal Batch Entry - B Er 25.5K
S 650K

e . \ . . R
. V. . Minimum Batch () plus Minimum Time-sharing (e)

anmum Batch ' S
anmum Tume—shormg

R X
L 680K

b vi. Mm:mum Botch (c) plus Full T:me—shanng (f) Y e
Coy . Minimum Batch ' LR . 39.5K
IR CFull Time=sharing 17 el 28.5K . |

‘.Yﬂ.. Mmumum Botch (o) plus Remote Batch (b) plus Tsme-—shcrmg (f)

5 .:1:-'.-"' : : Tlme—shqrung R ) i ’.’::’,“;(.::...'.f"A':_ . 28.5K .
PN RemoteBarch o LEEannT 55K

o . 735K
L ‘ ';.. ) ! . S

- . XOS Tnmesharmg Only System e i )
Basic Monitor with 1 symbiont . e e ".‘ 17.5 K. s

B Mlmm‘?m Timesharing - S . 285K - :

‘ ?upome to specific conf“gurchon sizing requ&st From Morketmg (see specnal
catures section for minimum 32K system.

RN



£00 Core Size Re%:irements (cont.)
—

‘0. Minimum B::tch

‘ Bosnc Monitor (w:th IMT controller and 4 drives;
' | DM controller ond 2 drives;

DEBUG trace stack) g | o |2 oK
- NRM Area ] Lsﬁ :
SST V/ork Spoce - R : S kS
DEBUG Patch Area B e 1.0
Cord Reader Symbiont (when achve) o .5 |
Coard Punch Symbnont {(when active) I.5
I.me Printer Symbiont (when active) , 1.5
Totol Basic Monitor Size 2_ L SK
| ‘ UserASize_i_(M_ihimumv Botch) e b ‘
o | _klker Context & Monitor Service Work Area S 2,0K
‘ . FLAG COBOL, METASYM L C 17,0
’ o . TR
Total Minimum Bafch T LA 39.5K °

b Remote Bcfch (7670)
o TAM - Messcge Mode L R AL
Resident Module L 8K7
I/O Tcbles (2 7670's).,7
‘2 Telesymbionts (when octwe)

: c. Reol Time .

Recl time User Context & Momtor Work Spoce D :‘“j
Real time User Program . SRR S

d. Terminal sctch Entry V

TAM -~ Character Mode : R T S
- © Resident Modules - © 26K " <7 35K
’ l/O Tables (8 lmes) 9 V S
Tlmeshcnng Task o L
Resident Modules - 15K -~ ..~ =~ =
DRAGON Task .20 ... 50 .
. WSBee. s Te
T/S Uscr e e T A
User Context & Momtor Servnce LR
- Work Space - : 20K - T 7.0,
User Program (EDIT) 150 '

Total Terminal Batch Entry 255K ™




‘XOS. BOO Core Size Requireméntsxiicont.) '

e. Minimum Tnmcshcnng ' o
~ TAM - Choracter Mode (8 lnnes) 3.5K"
Timesharing Tosk 5.0 -
T/5 User o .
- User Context & Monitor Service R
. Work Space 20K.
. FLAG, BASIC, EDIT . 180 20 0 -

_ *Total Minimum _T;m'e'sharing 285K,

f.  FRull Timeshoring |

TAM - Character Mode - 35K
Timeshoring Task - 5.0/
T/S User o -
‘ User Context & Monitor Service
Work Space 20K
- FLAG, BASIC, EDIT, METASYM, S
COBOL , DMS “eo 18, 0 o -20.0

s Total Full -‘l’imés.hori-ng, . 285K -



.XOS Supoorfcd Hordware

fhe following is & list of all }ordwore supported by XOS in the BOO releose

“ mojor groups: Computer Hardware and Peripheral Hardware.
" Computer Hordwore by Computer Senes

Sngmo 6 - Model 8310A-G B

Mbde‘ ! "7 Description ,

8311 Two additional Real-time clocks

8316 +Additional Register Block

8318 Floating' Point Arithmetic

8321 Priority Interrupt Control Chassis
8322 Two Interrupt Levels e

- 8364 Memory Port Expansion

8370 MIOP with 4-byte Interface ,
. 8375 '1OP Expansion Option with 8 Channels
8376 Additional 8 Mulhplexor Chcmnels
8385 Se]ector 0P - -

Sigma 7 - Model 8401 | ST
8411 ..Two Additional Real-time clocks =

8413 Power Fail-safe
8414 Memory Protect =
8416 Additional Register Block
8418 Floating Point Arithmetic -
- 8419 Decimal Arithmetic
- 8421 Priority Interrupt Control Chassis -
. 8422 Two Inferrupt. Levels
. 8461 Memory Bank'
8462 - Memory Incremenr
8464 ‘Memory Port - .
8473 Multiplexor IOP
. 8475 4-byte Interface Feature
: 8476 Additional Eight Subchannels
8485 Selector IOP, Model 11 -

Sngma 9 .= Model 86]0A-E X

86” “Two additional Real-time clocks
8616 Additional Register block
8621 Priority Interrupt Control Chcssns
8622 Two Interrupt Levels o
" 8664 Memory Port
8670 " Multiplexor IOP .
8671 4-byte Interface Feature -
8672 Additional Eight Subchannels -
8675 MIOP Channel 8

I; 8684 . MSRIOP Bus

Maximum Qucnﬁty ,
" Supported

3

1

1

3

o1

4

8 per 8321
4.
4

.

2

per 8370 or 8375 /

oo (eo] P sl

per 8421

L per 8461

-6 per 8461

‘5

=1 per 8473
-2 per 8473

3

14 .

-8 per 8421
Upto 10
S
1 per 8670
2 per 8670 :

The' list is in two’



peripheral Hordware

 Model £

7012
7025
7027
7121
7122
7140

- 7160
7200
- 7202
7203
7204
7211
7212
L7231
. 7232
7236
o 7240
- 7241
- 7242
7246
- 7261
. 7265
7266
7315/6
- 7320/2

- 7320/3
7330/2
7362
7365
7371

. 7372

7374
7440
7441
7446

- 7601
7611-7623
7630,7631
7670 -
2741
1033
1035

Descf:Etioh v
Keyboord/Prmter with Controller' .

Remote Kcyboard/ Pnnter - 35 KSR (10 char/sec.,
12 char/in) .

Remote Keyboord/ Pnnl'er with poper tope

‘200 Cards/Min Reader . .

400 Coards/Min Reader .

1500 Cards/Min Reader o

300 Cord/Min Punch

RAD Storage Control Unit (Medium Cc:pccuty)
RAD Storage Unit = .75 Megabytes

RAD Storage Unit = 1.5 Megabytes -

RAD Storage Unit = 3.0 Megabytes

RAD Storage Control Unit (high speed)

RAD Storage Unit = 5.3 ‘Megabytes

RAD Storage Control Unit (extended performcnce)
RAD Storage Unit — 6.2 Megabytes

Extended Width Controller (for 7232)

Removable Disk Controller -

‘Extended Width Interface Feature (For 7240)

Dual Spindle Removable Disk Storage Unit -

Single Spindle Removable Disk Storage: Umt

Dual Disk Storage Unit

Single Disk Storage Unit
- Dual Disk Storage Unit

Single Disk Storage Unit . -

'9-track Magnetic Tope Unn‘ (800 BPI, 60 KB): "~

9-track Magnetic Tape Unit (800 BPI, 60 KB) .
9-track Magnetic Tepe Unit (800 BPI, 120 'KB)
Phase Encoded Tape Unit (1600 BPI, 60KB,-120KB)
7-track Magnetic Tape Control Unit (low cost)
7-track Magnetic Tape Unit (556 BPI 20 KB)

BCD Option for 7361 o
7-track Magnetic Tape Control Umt
7-track Magnetic Tape Unit (200, 556 800 BPI 6OKB)
BCD Binary Packing Option for 7371 .

Buffered Line Printer (628-795 LPM)

Buffered Line Printer (820-1100 LPM) -

Buffered Line Printer (1000 LPM)

‘Messoge Oriented Communications Equnpment

Character Oriented Communications Subsysfem

- Communications Controller and Expansion Umt Package (coc)

Remote Batch Terminal (half duplex only)

IBM Terminal with upper/lower case prmtmg
Dual Access for 7260 Disk

Dual Access for 7265 Disk



RMA’
The following qycil‘ablé fedtums,ofXOSi'l‘nsQre system revlivobilify'- ldbd mcihfé‘i'n_qbil‘ifyﬁ -

- System reconfiguration L o e T
' Devices can be varied on or off-line under operator control and -
may be logically switched.

_ = Ervor log file to record hardware errors

= System debug facilities _— ] ’
'Analyze program for itemized and formatted core dumps .
" Trace capability to monitor events within the system _
- A system debug capability to patch, dump or trace ‘events within
- the system , e T T R e
_Copability to selectively add patches.for permanent-storage or ..
“optionally at system iritialization

- Modularity of the system
SR " Centralized system tables :
Standardized naming conventions o
Systems modules grouped into functional elements
Error codes identified by functional element identification
File management system designed to prevent file loss

- Complete functional, technical and de'sign'docomentdfvion '

- Flexible sysgen capabilities
{ Allow adding new processors without re-sysgening - -
Allow varying software and hardware configurations
- without requiring a complete resysgen

.= Recovery .
' Automatic timesharing' recovery - o

Complete listing of jobs in exécut'roniwhe,'n"thééﬁfém crashed
Recovery of and lost disk space = * ST -
All symbiont files that were closed are mdintained”

Cold start or restart capability. . Typical restart time is approximately k
one minute: ' R ‘ B 1



" SPECIAL FEATURES

-Among the feorures of XOS certain enhoncements hove been made to the bose level of fhe system
ﬂfor the B3O version. Some of thesc are: : - o :

New 1/0 Suocrvnsor - This subsysrem prov:des two mo|or :mprovements in I/ (0] performance.

- = Optimized schedulmg of disk 1I/O to minimize arm movement. The queued requesfs
<. are scgmenred by device and selected by 105 accordmg to the current arm locchon.

‘= Multi-channel access to the some device allows 1/0 requests to be scheduled via on o
: gahcrnote chonnel if the prrmory channel pofh is busy.

Adduhonol Dev:ce Support

- 7260 Disk. Drive
= 7265 Disk Drive - '
_ = 7446 Printer (all features supported)
= I1BM 2741 terminal with full upper/lower case printing capabilities
- TTYS wrth type-oheod copobrlrry

Mmrmum System Reduchon

The system can be both sysgened ond operated m 32K.

1Addnhonol Enhcncemenls

= Load modules in porhhoned doto sets.

= Input error bypass. -

"= Prep of volumes from an AVR keyln
" = Accounting log. improvements for" job step accounting.

= Tope catalog improvements. :

- Output file ID on operator console.

= Lost disk file space recovery = .

- ‘= Extended catalog which.allows up to 255 volumies per multi-volume file and up to 8192

- files per account or volume.

= Source library control system.



APPLICATIONS AND PROCESSORS

~'Stondard XOS Procéssofs o‘nd Utilities
'ﬂ'\eAfolléwing proé'eséors and utilities are available under XOS:

FMGE - File Monogement Utility that w:"

- copy files
- save files

= restore files

= compress (EBCDIC) dcto into files ,
- display (decompress) compressed files -
‘= include (add) partitions to partitioned files'
- extract and/or delete from partitions files
‘= list account or volume catalogs

= delete files (one or all)
- list file contents on a line printer:

'+ = cards to magnetic medium/magnetic medium to cards

PREP ' - Preparation of Removcble Volumes .

- writes volume hecder labels on dnsk or tcpe volumes for
subsequent use as standard labelled volumes

REORGP - Reorgamze Pcrhhoned Files

.= recopies pcrhhoned files
= listing all key names and synonyms and deleting.all parhhon;f
- records whose principal keys have been deleted
- lists pcrhhon keys and synonyms in order of creation

REORGI - Reorganize lndexed Sequential Flles

1

- disk to intermediate tape

= disk to disk -

« .= disk to intermediate tape cnd to d:sk

- tape (sequential or REORGI created) files to disk
- portial processing of files

DEFG - Generation Group Definition

- creates and maintains file/volume generation groups -
= OPEN or CLOSE loops o

i ' = list oll entries
' - delete entries

GENER-MEDIA CONVERSION GENERATION

- generate specnfu:olly tailored uhhty
generote generalized utility ‘
- user input/output own-code exits
.= card to tape/disk/printer/card .
‘= tope/disk to pnnter/ccrd/tcpe/dnsk
- record selection
- grmt file restort by block number or user def'ned key" '



: GEF. - Test File Generator

- through COBOL-like lcngucge generate one or more sequenhol fules in:
‘any user defined formct or pattern : L

DEBUG - Program Execuhon Control

- request progrcm dump outomohcolly after progrom cborf or exphcsfy
"= SNAP (print) registers and core locations conditionally or uncondnhono!ly
= modify or insert instructions into a load module

Ll_NK - Progrom_ Linkage Editor -
. Some of the features are: -

= Crecte executcble progroms from. assembler or. compiler generated ob|ecf modules.
- = Create library load modules for insertion info executcble load modules in subse-
quent link operations

- Define a load module tree structure

- Request o load module map '

= Modify or insert instructions

- Redefine externally defined symbols o
= Create load modules as partitions of pcrnhoned files

- Reference program libraries

OTHER COMPILERS AND PROCESSORS ‘

- SORT

~ MERGE .

- METASYMBOL
= COBOL (ANS) 7
= EXTENDED FORTRAN 1V
= FLAG

- BASIC

- GPDS

- DMS

- RPG

" New Uhllhes System
- Supercedes and expcnds ccpobulmes of FMGE REORGP and REORGI utilities

= Functions will allow copying of files with record field and character format
control comparing of files, copying.and comparing disk packs, copying and
-. comparing tcpe volumes, saving and restoring. and comparing files to tape, '
and listing of direct access ccralogs

SLM - Source Lrbrcry Maintenance

- = Allows a user to maintain a complete sef of source programs wnfh editing
_.ond update facilities. -



- 'FUTURES

Automatic checkpoint/restart

Dynamic system reconf;gurchon
Multi-tasking

IRBT Support

Removable yolumes for Tnmeshormg users
Dual operator consoles

'Greater than 128K support
. Transaction Procession Ophon (TPO)
TAURUS Support
“Multiprocessor Support

Memory roll-in/roll-out ‘ ’ -~
Provide the operator with the obnl:ty to dlrectly confrol & modxfy job scheduling
Enque/Deque facility ' %
~ Share private disk volumes cmd qccount volumes befween Sngmc 9 computers
.OCP Support - S o

SKD support via TAM
Processors: APL, TEXT

RMA Extensions o
"Forms Control

Performance Monitor



