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Tha XOS desion has been optimized for direct replacement of IBM DOS installations.  Using the
hardware architecture of Sigma,- the system has been implemented to minimize system overhead
thus enabling high performance real-time and Tlmeshcrmg support to be lmplemented within the -
‘same structure. . The resulting multi-use operating system is’ umque in themdustry. The malor
desugn features whsch have recelved special ottenhon are:

- Flle data monogemenf system superior to DOS and compehhve to OS
o IBM compatible data organization
. @ Data cataloging on the volume with the data
@ Ability to specify Block size as a data set ottnbute
- @ Generation data group support :
- @ Data dccess control for security und mtegnfy
~ @ User control of access methods, blocking, buffenng cnd error handlmg
~ through JCL or program control : :
" - Ease of use and conversion
v .+ @ IBM compatible file formafs
. eAssisted access methods.
© . eSimple yet flexible JCL ‘ SR R T e ,
.‘ 7 elJCL cataloging capability .o Lo BRI I
. = Communications Network Support S T T e
® TAM device independence
o Multi-drop message mode
- o Point to point character mode
- = Performance : :
® Mulh-buffered I/O : iy
e Frequency of use non—resudent monitor handler B
"o I/O schedulmg by either priority or minimum disk arm movement
® Resource management within the job scheduler processselecfs gob mlxes
. for multiprogramming throughput : R
. @ Real-Time design which supplies less fhanff3 mllltseconds response fo the’ ‘
typical interrupt : : k T
® The job and task schedulmg sysfem takes advonfcge of Slgma umque
_ intertupt structure to provide a truly event drlven operotmg system
- @ Full memory map support ; S
-7 . Minimum system size 32K i
- Relcobillty and Maintainability Lo A :
. ® Ability to reconfigure system, with dev:ces that are fcllmg off—lme, -
- and continue operation or to logacally switch dev:ces REET
" @ Moduloar construction for ease of maintenance - -~ . [’
: ® Complete technical, functional and deslgn level documenfu’hon
* @ Debug facilities : e : .
R o Patchés do not have to be looded at eoch sysfem bool‘
- Ttmesl)onng compatibility with Bctch L R
. = Real-Time support , R
- Fast (30 min.) on-line SYSGEN

= Future development

Il\e system is opemhng in 35 production mstcllahons in Frcnce and 2 locohons in the Si'ol'es. If is
. considered to be a highly relicble and usable system. Recent visits by'a prospect (Lummus) to fhe
XOs occounts in Europe resulted ina very favorably lmpressed prospect
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© 36b Classes

The system providés efght sepordte job classes, all of which may be run simultaneously .if o
odequate resources are available. The scheduling and dispatching priorities are esfab[lsl:led -

" ot will during system generation. However, the normal assignment of priorifies is as defined

" in the sequence below. | : — S |

' The classes are: B
Foreground (Cla;s F)' ~ Any number of foreground jobs may be run simultaneously. D
: . These are typically. operator initiated real-time tasks. -~
- Parallel (Class P) Any number of jobs may be run simultaneously.. These -
’ S -are typically operator-initiated utility jobs. - |
Pfoductiod_ . » (C!asses‘ A, B, C, D, Eand T) in which jobs a’r‘e'typically‘ '}
' user production or test jobs. S e T e

! . ’ . B ! P

Super Jobs o e o R .. R
: N S e

Ta
FF i

A feature of XOS is the ability of the user to chain several related jobs of one production class TR
~ (other than T) into @ superjob. The series of jobs constituting a superjob are executed sequentially. -
[Each is executed only upon the proper completion of the preceeding job. If any jobof a superjob
" oborts, all remaining member jobs are ignored. Superjobs may communicate with each other '
~'via the job switchboard. e e L e T ERE S

21

Monitor Residence o : ', " e
The monitor is organized in two parts (with respect to memory residence); a small resident monitor *
thot remains in memory at all times, and a nonresident portion that resides on secondary storage and -
~ is brought into memory as needed. . .ol - oo o : i e ‘

' The XOS monitor is divided into resident and nonresident portions. Relatively fewof = .

the monitor services are required frequently enough to justify being made resident; the majority
are mede nonresident, thus saving space for additional user tasks.: - st

The nonresident monitor is physically divided into a numberof elements that dre?nde‘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 =
"t;nused" memory and significantly reduce the number of requests for loading nonresident monitor .
elements. . .. . Lo : ~ : R . o

System Device Residency =« -oas iceind fmeezlzeioc

The XOSsystem may reside on q?_ther_.RAD‘, or.disk i)ccks or chvcormb’iriaﬁon of RAD ana disk pdcks.
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Job Schcduiing T

\’Ihen the scheduler is called, |to|ways begins by examining the queue of wcntmg parc“el
-jobs. Al paraliel and foreground jobs will be scheduled before any of the other classes
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.
" The scheduler continues examining the first job in each queue until it encounters a |ob whose

. resource requirements cannot be satisfied or until it runs out of jobs to examine. When this "
occurs the scheguler ceases to search the queues and dismisses itself to the idle state. The only
case in which the scheduler will scan beyond the first job in the queue, for which resources
were not available, is if. the job is in the Production class T. " In this case the scheduler will
examine the rest of the T closs 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 thé job pnonty given by the usér
on hns JOB card. Multiple T ;obs moy run szmultcneously. ST '

Job Step Scheduling

Within jobs, job-steps are scheduled sencxlly for execuhon 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 conttol.

.

Samzieg e e

: Rcsddrce Allocation ,b B

Users may optsm:ze the schedulmg of their (ob-steps and resources’ by means of the LIMIT o
~SLIMIT and RESOURCE control commands. :These commands allow schedulmg of |obs pnor .
to the ava:lobnlnty of total job requ:rements. S

<

Task Monogemenf : oy R ',;' ) 1

Execution or dispatching priorities of lobs are controlled by uhhzlng the hardwcre 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- k%
hardware interrupt. Multiple job classes can be assigned to one.interrupt level and, if

dcsu'ed a hme-—slucmg ophon may be used to shcre the CPU resources w:fh the tasks at fhof level

-« )
. . . .~ -

S ionts o ' § ’ : . . S ; ' ’ . oL _'-'- _' : . .. o
_EL S : : : : k . 0 .- '],'-',' o \"’ .

XOS maintains symblonts that osychronously buffer I/O oPemflons on dlsk for the cord reader
card punch, line printer and remote bctch termmcl ‘ e i R

R

1

Accounhng ) . ,.. _; e R R DU .; : st _::'_
XOS maintains, via job and job step management, statistics about system anid v user program\ e
performance for purposes of system performance evaluation and scheduhng to lmprove -

sigmilcantly, an mstcllcmon s throughput Stonshcs gathered are: .. oo

————e e -

e LT .

Vo!ume Accountmg
Disk Accounting -

- Job and job step Accoddﬁng



. MULTI-BATCH.

The items which r-ncy exclusively be uged by the batch user are:
= The procedures M:SATIMEf‘Zv'éqd M:LINK
- _Pfivoté and oc'coun‘t.s‘v/olumés

.= Direct oddressing of peripheral devices via an assign or reserve

Maximum, User Proorom' Size A R :

lZBK '
107K on a 128K systcm as spemf:ed in the Siahshcs Section under the

' Mlm-Bctch configuration

Virtual
'Real @

|

on



TIMESHARING SUBSYSTEM

The Timesharing Subsysfem is an ophonal component of XOS which permlfs an installation

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

to perform Timesnaring Subsystem Commands, to execute conversational processors from his
_terminal such as the Text Edntor and Debug, and submit gobs to the batch processmg stream.
'Thc interrupt level at wbnch the Tumesharmg Subsystem executes and the Subsystem churactenshcs
and communications network are defined at system generation time. The'common system :
“tesources to be allocated to Timesharing - such as memory and disk space - are defmed when

the Timesharing subsystem is initiated. These resources may be dyncmncully modified, however, '
- by the central operator at anyhme. ' : R SRR

The Tlmeshormg Subsystem controls the management of all fermmals using the TAM Access
‘“"Method in- choroc%er mode. - Teletype-ltke .and 274l -like termmals are supporfed

'l'hc Tlmeshcrmg Subsystem associates a task with each user cnd time-slices fhese 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 prédefined file on a secondary storage device. This permnts '
@ number of tasks to be managed at the same time.  When.a Timesharing task is swapped infto -
memory, it is placed on the activity chain corresponding to a pnorn‘y defined at system generation.
Each Timesharing user tosk can take advantage of all batch processing and file management - .
focilities using the Timesharing Commands and the TSAM- access method to the standard Tnmeshcnng '
processors - EDIT, .Timesharing DEBUG, SLINK, BASIC and FLAG The ‘user may issue three
' ‘types of commands to. the Tumeshanng Subsystem from hls termmal

- Pmnary Commands
- = Batch Commands
" = Secondary Commands

-

PRIMARY COMMANDS ;

“These commands dnrect the Tlmeshcrmg Executwe to perform certann funchons d:recﬂy. anary. :

" Commands are bnef[y descnbed below. ‘ S ST e o :
LOGIN CT 'Inmate a Timeshcrmg session for the user. The’usef -

' must specify a valid account number and name, - anda

~ possword, (if*his name' and account are pcssword profected)

I CANCEL " . . Isused to cancel a request fo Iogm to fhe Tlmeshcnng
AR Subsystem cnd causes an automchc dxsconnecf

CLOCK - S .Pnnts the current time of day on the user's termmal



PRIMARY COMMAN DS (Conhnued)

CHARGE ' Oufpufs the user s accountmg log for hlS session
’ ' on his terminal. ~ o i
'COMMENT " Permits the user to insert comments on hns termmal whnch
T are not analyzed by the system. R AL
TAB o Causes tab posiﬁons tp be established for fermiﬁql input = .
sTOP " Permits the user to stop his éurrently execufihg program
RESTART ~ Restarts a program which the user mferrupfed by keymg inan

Aﬂenhon 1

WAIT ’ " Permits the user to stop his session- femporanly wnthout performmg
a disconnect R :

SAVE  Causes the fi les specified to be saved for the L:sef.”w
- LOGOUT. ~ Closesa Tlmeshcrmg session and causes the cccountmg log SR
o . for the session to be output on the user's termmal cmd suved - _._',1
_in the system accounting log. + o Tl R

BATCH COMMANDS

These commands permit the Timesharing user to create jobs for batch processing and execute rtheSe S
fobs in the batch processing stream. ' The Timesharing user can directly access any removable volume -
or private account volume using these commcndsi. Batch processing commands are summariZed below:

CATAL : Cuuses a group of control cards def:mng a secoudcry commcmd
' to be cataloged. The Tlmesharmg user specifies the name .
under which his control card set is to be cataloged. “He mc:y‘
-~ also delete or replace previously cataloged files, or he may
request that his group of control cards simply be analyzed for =
errors. The secondary command created by CATAL is avoxlable s
~ to all users under the same account number. ‘ R
-EXECUTE . Permits the user to execute a job step of a ccxfaloged commcnd o
in batch processing. Upon compleflon of the job step, fhe T
listing log will be output to the user's terminal.



'BATCH COMMANDS (Continued)

BATCH - 'Allows the user to mput a complefe job for batch processing -
" from his terminal. The user may specify the job-class (and
. priority if the T-class is used), job identification and-where .
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 srmulfoneously
- the number is defuned at- system generohon.

STATUS Obtains the status of a |ob submlti’ed to bofch processmg from
: ~ the user's termmol : R

SECONDARY CO MMANDS

— ,
These commands are a group of commands written in the XOS bqfch control language and - :
cotaloged either from the user's terminal or in a batch stream. They are, fherefore, defmable
ond 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 moy
be cataloged under account:SYS in which case they may be used but not modlfted by cll users..

|
The Timesharing processors are created in thxs manner.

I

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

if necessary, a list which specifies parameter values. When a.secondary command is-issued, ’the .
Timesharing Subsystem first searches for such a partition in the file associated with'the user's .~ o .
account. If it finds it, it initiates the execution of the correspondmg job; otherwuse, the system
file is searched. ' ’ R
Any standard batch processor may be run d:rectly from the user's terminal by cafalogmg‘ the

Processor as a secondary command, with the input and oufput operational labels assaned to IN
and OUT respectively. However, the procedures M:LINK ond M: STIMER are |gnor=d

The secondary commands permit the user fo create his own commands and execute them ammedlcfely‘
He moy also use secondory commond sets to crecte new commcxnds at wxll S f T

PROCESSORS | R B S TR "."l ”"7;

1)

The interactive Tumesharmg processors ‘include the Text defor, Debug, the Lmk Edlfor (SLINK), A
BASIC and FLAG. Two of these are descnbed beIOW° ) .

-

e

The standard batch processors con also be exécuted in ’the- Timeshorio.g_parrftion. ¥



'TEXT EDITOR

Thc Text Editor is one of the interactive XOS Timesharing processors. Tt is ochvafed 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 progroms. The user has the obxlrfy to:

= Create a sequenced source file :
= Copy a specified file or part of a file -
= Create a new sequenced file from an old frle or pcrf of an oId
file ' o S
. = Locate a file and list its charocrenshcs e R
=~ Delete a file - ' : SRR
—Insert or delete a record or: sequence of-records -in-an- extshrg
file :
- = Replace a record or sequence of records in an exnstmg flle with a
new set of records ' :
- Perform intra-record character string substitution cmd mompulahon
- List a file without line numbers or hsf only the flle hne sequence,
numbers. - : o e
- List a sequenced file

' ]'he Text Ed:tor uses the TSAM ASAM ond AIAM access mei'hods. The fi les rt creotes cnd e
mmpulotes are: . o

»

- leed consecutlve, 80 byte record fdes

= Variable consecutive file with records less than' 141 bytes

~ = Indexed sequential files wnth records less fhan l45 bytes (byfes
l-3 are used for the key) adlae o '

-DEBUG oL |
The Trmesharmg Debug processor is one of the XOS mteracnve Trmesharmg processors whrch moy'
~ be used in conjunction with Meta—Symbol created programs and the Timesharing Link Editor. - -
It is designed to aid the user in program check-out The user hcs fhe obulrfy tor
= List and modnfy the confenrs of memory locahons wrthln
his progrum : S n i A (» -

~ Insert instructions or data irt his vacgro'm,-' a
- = Reinitialize, restart or halt program execution |

L - Insert and suppress progrom check‘poirﬂ's
.= Execute his program in smgle—step mode conrrolled from hls'

~terminal B .
B i.'f' AN



: TSAM

| The Tumeshonng Access Method TSAM— is the access. method used by programs opercmng in

Yimesharing mode to perform terminal input/output.
Its operation is identical to ASAM, however, the

. of programs between Timesharing and Bdtch.

TSAM is designed to permit compohblllfy

logical labels must be IN and out whcch designate respechvely the terminal keyboord and prmter.

On mput the user's programreceives “the fext of the message wlth correc;hons effected and
without the end-of-message character. If fixed format is declared, each record is completed

with blonks

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 termmates oufput by posmomng the cornoge

at the bcgmnmg of the next line.

TSAM outputs the pref:x or prompt chorocfer specnf:ed by the user w:fhout mtervenhon of the

‘user task. : |

The 1/0 procedures M: OPEN M: CLOSE M: SETDCB M: MOVEDCB M: GET M PUT cnd

- M:DEVICE are available to the user and operote asin ASAM wnfh the addlhonol feofures cnted i

| below. |
MiDCB

M:DEVICE

Permits the user to specify a prompt -
~ character which will be output by
~ TSAM each time the user task is ready
. to accept input (PFX). Also, the use

Ko hls own oui’puf formofhng (ULC)

may specify that he wishes to perform

- Allows the user to suppress choracter echo 5
on mput : B .| EEO




: REAL-TIME’ '_

The system mckes available foreground User tosks (FUT) for user mplemenfchon '
of real time routines. In BOO, FUT's will operate at a primary interrupt level,
equal to that of * P! =class jobs. In addition, FUT's may ATTACH ‘themselves to - .
ony number of Real=Time interrupt. levels, these Real-Time routines (ATTACH ed |
to external interrupt levels of higher priority than the XOS Tcsk Mcnaogement |eve|s)
will be given control of the CPU (in master mode) upon the occurrernce of their . R
respective interrupt level (after the monitor insures that the map is Iocded to reflect —»
the virtual image of the ATTACHing FUT and after exchanging the accounhng it
bckso «as to chorge BST for the upcommg CpU time). Lo

Plecse note the obove termmology. L“ s are Q_p_g_[gmf_-ﬁni_ﬁ_grgd_msks_whxch

_.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
- (ie., o different operator-initiated FUT) via the M:TRIGGER CAL1. This allows - .
multaple FUT!'s to communicate with each other.. Information may be passed befween i
the FUT's via a common data area (mapped 1:l-in'the LOWCORE module) defined at -
SYSGEN by SYSPRO!I (FRGD keyword of MONIT PROC). This data area will S
immediately follow the XPSD instructions generated to hcndle the Real~Time and - .—" .
- Task Management interrupts.  Since the number. of mterrupfs used in a system will ﬂ;,';
seldom chcnge, the address of thns common dcto area w:ll not change from SYSGEN \

'OSYSGEN L SRR : L /' IR . ,‘ : . T A',‘?"--‘:'. e

Real-Time routmes moy not issue CALl's. They ‘communicate with their ATTACHmQ
FUT's via the M:CLEAR PROC (this generates a Branch instruction rather thon a CAL])
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

eoch M:ATTACH issued). Multiple FUT's will operate at the same primary mferrupi‘

level (ie., that defined ot SYSGEN for *P'—class jobs). Unless ‘timeslicing’ is specnf’ed
for this interrupt level (at SYSGEN), FUT's will share the CPU with other FUT's.and -
*P'~class jobs on @ "round-robin" demand basis.. If 'timeslicing' is specified, FUT's wxll
be hmeshced ("round—robtn—w:th-mfermpt") among other FUT's and P'-class |obs S

In oddmon to the obove mentioned ATTACng ccpcbllmes, FUT's mcxy do the followmg.

l. Change from Slcve to Mcster mode ond vace-versa, CAL] s moy only L
be issued when in Slove mode. P L , e

-2 Obtain control in the case of an cbort oondmon (expcnsnon of M'TRAP CAL] )..
3. Suspend itself for a period of (reol elcpsed) hme, M-CLOCK used in oomuncf?on
' with M:WAIT. , e : N



‘MCLOCK.

ATTACH a Reol-Txme rouhne to a real-hme clock m.errupf (COUNTER ]—ZERO)

Execute the LRA msrruchon (when in Moster mode)

Cause the 1/0 Superv:sor to execufe (vuo M: EXCP) a chcnnel program burlf by

" the FUT; thls allows support of non-stondcrd peripherals.

7.

- ALSO: IfR-T rosks do not need to be core-resident, - fhey may be coded as a porhon »
.- of the NRM and its core allocation loading capabilities will be available to load

‘ATTACH a Reol-T:me routine to the occurrence of the channel-end interrupt
ossocnoted wnth the chonnel progrom executed via M:EXCP (see 6 cbove)

these routines when required.

1

Prnv:lcged Pnocedures

M .MASTER

B
' M:SLAVE

" MATTACH

 MiDETACH

privileged instructions. No CALI instructions, that is,” M: procedure

~ reference, may be attempted while in mosfer mode except for the

M SLAVE oand M:CLEAR procedures, - .. '

Returns the status of the execuhng foreground progrom to slove mode.;
- In slave mode, any CAL1 procedures may be used. : AR

. Associates a spechc interrupt with the user's mrerrupf processmg “.
- routine. Execution of the procedure csuses the interrupt location to be ; ‘
" initialized and the interrupt to be armed and enabled. “M:ATTACH may. " °
be used to. "ottoch" three types of interrupts to the user's rouhne- SRR

- External, in wluch the user spec: Fes the mterrupt group ond level.

. -Counter 1 zero, in which the i user moy specxfy regulor mferruphons

- to be processed by his routine.

. Changes the status of the execuhng Foreground program to mosfer mode. 3
~ This procedure must be executed prior to using any of the Sigma 6/7/9

- l/O interrupt ossocrofed with M: EXCP processmg, in whlch the v

- user may specify his own processing routine for mferrupi's from cm ’.
I/O device accessed by the M: EXCP procedure, = - ‘

-'n.

!

_ Couses the specuf‘ed interrupt or mi’erruprs fo be drsorrned ond drsobled
.ond the memory location for the mferrupf (s) to be reset to zero.

" Parmits execuhon of a user routine at regulor mfervcrls contro”ed by
the counter 1 and counter 1 zero interrupts. - The user specifiesa . = .
*.elocking inferval relative to the counter 1 zero mrerrupt 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 elopsed mtervols is kept in the ECB ond may be occessed by



7‘,

ATTACH o Real-Tume rouhne to a real-time clock m.errupt (COUNTER I—ZERO) »

| Execute the LRA mstruchon (when in Master mode)

- Cause the 1/0 Supervnsor to execute (vm M: EXCP) a chonnel progrom burlt by

the FUT; this.allows support of non-standard penphercls. EEDE

ATTACH a Reol-T’me routine to the occurrence of the chcnnel-end mferrupf

~ essociated with the chonnel progrom executed via M:EXCP (see 6 above)

ALSO: If R-T tasks do not need to be core-—resudenf ‘they may be coded as a pomor) a
‘of the NRM and its core ollocohon loading copobllmes will be avalloble to lood
 these routines when requnred : : e

'
-

Privileged Procedu res

M:MASTER

 MsSLAVE

M:ATTACH

 M:DETACH

- M<CLOCK

-~ Changes the sfotus of the execufmg foreground program to master mode. L
This procedure must be executed prior to using any of the Sigma 6/7/9 =
privileged instructions. No CAL1 instructions, that is, M:procedure e
reference, may be attempted while in master mode excepr for the

M: SLAVE ond M CLEAR procedures.

Retums the sforus of the execuhng foreground progrcm to slcve mode.
In slave mode, any CAL] procedures may be used. . PRI

Assoc:otes a specific interrupt wnfh the user's mterrupr processmg S
- routine. Execution of the procedure csuses the interrupt location to be .
' initiolized ond the interrupt to be armed and enabled. M:ATTACH may . iy

be used to “"attach" three fypes of interrupts fo fhe user's routine: . ..

- Extemol, in whnch the user speci fies the mferrupi’ group ond level

- Counter 1 zero, in-which the user may specrfy regulor mterruphons
- to be processed by his rounne. O e T s T

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

- user may specify his own processing routine for interrupts from an
. 1/O device accessed by the M:EXCP procedure. IR

Causes the specified mrerrupf or interrupts to be disarmed cnd d:scbled
and the memory locahon For the mterrupr (s) to be reser to zero..

Permits execution of a user routine at regulcr mtervcls confrolled 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



" MRCLOCK

M:CCLEAR

M:TRIGGER

M:lNUECB '

|

!

M:EXCP

M:TRAP

- M:OPENAL

M:LOCK

M:FREE
M=RCB

- /.executed in the user interrupt processmg routine.

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

| 'the user, Multlple M: CLOCK procedures may be rssued by the

user each specifying a different frequency. Mulhple procedures

. are processed on a first~in, Frst-our bases.

| Stops the interruption of the user program at regulor intervals by e
" cancelling the corresponding M:CLOCK request. - Upto$S M :CLOCK -

procedures may be cancelled wnfh one M: RCLOCK requesf

Retums to the momtor where the mferrupt processed by the user -
routine is cleared, rearmed and encbled, M:CLEAR is the last procedure .

triggered. This procedure also allows communication between two fore- ' :
ground tosks with the aid of the M:ATTACH procedure. .

Permits the initialization of an event control block (ECB).. This.pro=-
cedure is executed each time an ECB is used for posting an event. A
user task may wait for many eventis to be posted to the ECB prior to

'execufmg an M: INITECB by using the M WAIT procedure SR : . ; :

Permits the user's foreground progrom to access I/O devices dtrecﬂy.
The user builds an Input/Output Block (IOB) for the device he is using; i
The M:EXCP procedure requests the Input/Qufput Supervisor o execute
the channel program essociated with the wuser built IOB and ophonolly, S
retum control to the user. The user may specnfy thaf he wnshes to process

all interrupts from the 1/O device. - L S

" Includes an option to aid the Foreground user in. oborf coni'rol -ABRT e
This option will cause conirol to be returnedi'o vthe user for any. obort L

conditions except the followmg.

- The user's job exceeded its execuhon hme hmlt or oufpuf pages
~ limit os specified on the ! LIMIT command T

* The operator aborted the |ob i b

The job aborted during oborf processmg. R

7 'o The job executed an M ERR. R i , ST

Permits the user executing-in Foreground mode fo access the cccounhng o
log. - This file is consecutive. 80 characters. per record, created via

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

execution of an M:OPENAL, the occountmg Iog is relmﬂollzed

Permits a resource or a number of resource units to be Iocked for excluswe R
use by a user task running in Foreground mode, L

' Frees the resource(s) locked via the M: LOCK procedure.y \

Generates’a resource control block(RCB).. This proc‘_edu-re is "non-,ekecotoole.



TELEPROCESSING

' "Te!ecomrpunicotions Access Method (TAM)

TAM provudes the proarommer with a collechon of user-level services prowded by fhe XOS“
'Communications Management System (CMS) for input/output operations over transmlssmn
lines. Some of the automatic funcnons prowded by TAM are: R
- Devu:e Controller handlmg : _ o
= 1/Oand external interrupt processing o L
- Error detection and retry processing B R ARV VS S
= Queucing of 1/0 requests I o e ,
= Line time-out processing
- Line/terminal/component polling and selectlon
- Automatic data translation, e. g., ANSCII to EBCDIC. Sysgen defmoble
translation tobles of character sets
-'Switched and leased lines in simplex, -half- duplex or full duplex mode } _
- B.!ockmg of groups of characters received by 761l during a defined time period

Ve

v .
I Communications Networks

CMS supports one or more bc-po:nt ond mulh-pomt networks defmable at sys'rem generahon and
_modifiable by progrom control ot run-hme. ’ S

L

Polhng/Selechon Sequences ‘

TAM provides the userwﬂh the copobuhty of polhng automahcolly (for mpui‘) or seleotmg
(for output) a stohon ond/or component of a stahon. o . :

Dofo Access - S : S (-

TAM I/O operchons are performed on momtor tronsmlssmn blocks in buffers mcnaged by the o
. user via the Vu'tuol Sequenhol Access Method i e

. - | .
- Groupsof[mes*- ‘7 Sl

A group of lines i is a set of transmission lnnes with identical choracfensncs linked fo ¢ agiven
opplication. " These lines are managed as a group to reduce overhead. Mulhple groups ond |
: mulhple opphcohons can be supported simultaneously. L :

Tronsmnsston Modes

,;'.-.- fﬁessoge' Mode " _ For. use w:fh buffered fe.mmals such as
SRR I the 7670 Remote Bcfch Termmal

.

-;Cbaroeter Mode - . ~ Foruse wnfh termmols lockmg a hcrdwcre o
Ggruc o+ - buffer such as. the telefype



'Remole Batch Processing and Telesym'blonts,

' Remote Batch Processing is handled via the telesymbionts. The telesymbionts are system rouﬁnes. '
that read programs, data and control mess<:ges from and send progroms to remote fermlnals a

wch as the 7670 RBT.

TAM System Procedures

- M.DCB e Enobles user at assembly time to introduce ony or oll of the _
DCB parameters cppllcable to TAM : :

= M:MOVEDCB Allows dynamic creation of a DCB in the common area by
. S repllcohon of an exrshng DCB S

i
1

é”"M;‘SETDCB SO "Allows modufrcahon of- DCB poromefers durmg program execuhon
- M>:'O’PEN o Estoblrshes the connection between the progrom DCB ond the

network by

- venflcahon of the explncnf user defmed llSl’S ond the o
lmesossugned as resources L

- lml’lCll ization of fhe network; initialization of the transmission
S device controllers and the line odcpters (character mode)

- ’ver:flcohon of the operchonol srotus of fhe mfermedxore o
- telecommunications equnpmenf -

h

- = creation in the user progrom of the list of components or
. terminals if an xmpllcrf list is requrred f

= creation of the requrred commumcohons tcbles befween the
~ access method and the I/O supervnsor '

- ._‘x' [' :

- M:CLOSE Closes the DCB and, ophonclly, the network The close may be
either temporary or definite. e SRR

.

- M:LIST : Requesl's at cssembly time an exphcrf component or termmol
polling or selection list. Lists ‘may be lmeor or c:rculcxr.

- M:MDFLST - Requests at execuhon time modlf'cahon of a component or
i - fermmol list. ) S e Lo
- M:anE’ - ) . .
M:READ . Requests a tronsmussnon oF data l'o or from a termmol, respechvely.

A user may also read in survey mode to detecr ony ottenhon
_characters a terminal may hove sent. ‘



= M:CHECK -

= M:DEVICE

' Requests a test for successful completlon of a spemf:c
l/O operation : :

 Enables the users to specufy a transmission code chcnge or fo
»perform a device specnflc operahon such as: o

BEL o - send an alarm to a componenf '

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 -~ redefine working mode to EBCDIC or binary



~ USER CONTROL |

FXOS Conh'ol Commond

The XOS monitor receives |ob descrnphons from control commands. 'ﬂ'ley 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 that step. -

The oollechon of control commcnds and data forms a 1ob which is entered into 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 priorifies
(T closs), and by rcquured resources, as descnbed by the control commands.

.

XOs o!lows the coto!ogmg of oontrol commands into’ groups called oommand sets.

A set to be cotologed is syntachcally cnalyzed ond is then f’Ied on the system dlsk ina specaahzed ’
“file. : e
?me set cc;n be retrieved for execuﬁen in two different ways:

N P Insemon into a set of commonds._ This execution is made with the aid of the 1EXEC
command. -The command set fo be executed can represent one or several |ob sfeps, or part

ofolobstep.’ N ~ e ‘ , e e

. 2, Initiation of a pcrullel job from the operafor confrol devxce. The catcloged commond sef
must contain all the commands necessary to execute the same job in a production class, -~

Botch Commands .

1JoB ~ Signifies the start of a job and defines |ob clcss, cccounf and user-ad It mcy be o
. . used o catalog a set of- control commands. - : o o
JRUN - - Executes a progrcm as a job step “Allows exphcnf ccHs to load modules as ﬂles or
" “partitions of o file. Allows (via job switch word control) selechve step execuhon
Allows passage of parameters to the called program. ~ L :
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 miinimum requirements. for shared peripherals required to initiate a job
IEXEC . . Executes previously cataloged command sets with facnhhes for possmg pcramefers and
- conditional execution
lASSIGN Defines a physical medium and cssoc:afes it w:fh a progrcm def“ned DCB (Datc Coni'rol
" Block). _Basic ossxgnmenr types are: :

File -lobeled permonenf files or temporcry files'on magnehc devices -

Device' ~files on non-magnetic devices - unlabeled. files on magnetic tape volumes
Indirect—reference to another ASSIGN command and its cssocucfed chcrcctenshcs E
Dummy -Simulation of an input or output file o - o

_ Assigns may be FRE - released ofter iob sfep termination ~ or MTN (mcmtamed - remcun iy
- in effect over job step until freed or job termination. |



., Assign commund ophonol paromefcrs are: -

- STS _ * Defines stotus of file -OLD NEW or MOD

-LNK Indicates concatenation of multiple files

-UNT . Defines the volume (tape or disk), account or private occouni' volume on

which a file resides. Sub-ophon OP points to volume defined on a previous

S assign. ' e ' . '

-SQN Specifies index into series of volumes.. . R

-~ PAR/MNT - Allows for PARallel or MNT (serial) mounting of volumes. '

- DEF . Allows for deferred mounting of volumes. o =

-DSP - - Specifies volume dxsposmon 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 specnf:cchon

: of version, absolute and relative generation numbers. ‘ :
-=CTG Indicotes the volume-id-on-which a file resides is to be cafologed ,

- PRT : specifies file access protection for readers ond wnfers by account and pcssword

-RET .. . ' Specifies file retention period. '

-OuT . - Specifies output is to printer symbiont ossocuoted wn‘h the llstmg logs.

-SLP - 'Specifies printed output is to be directed to a separate “file". .

-NKP . Specifies no catch up mode for line printer symblonf

-SCP Specifies card punch symbiont,

-STA _~ Specifies a remote terminal station for printed oui'puf

=DEV,nn . Specifies a class of device (MT, CR, CP, ei'c.) ety
- DEV, ADR, nn Specifies a bgical device address. S
~=DCB ~  Introduces a series of ophonul porameters that ophonolly def'ne the f'le ‘
"I choracteristics: R o T !
ORG  File orgomzohon (sequenhal, mdexed pcrhtxoned dzrect)
NBF  Number of buffers .
MOD  Binary, BCD, EBCDIC, packed unpacked
BHR Block header length = ==
BLK = Block length PR S
MXL  Moximum dllowable 1/0 transfer lengfh
"NBC - No block count R
DLC ' Record delete character S e
FRM  Record form (fixed, vcrmble, undefmed)
KYL Key length SENns S
KYP  Key position
REL Record Length- SR
CNT.  Page count on each page at specnfy prmf posmon |
DTA  Column/print position in which data i is to begin.
LIN. Number of lines per printed page =
SEQ - Sequence number in columns 73-80
SPC . Number of spaces between prmted lines
TAB - Tab character settings '
_ VFC/NVF Vertical format control for prmted oufpuf




 ISWITCH - ‘Allows resetting ond setting of eoch of the 32 bnts in a word (|ob

Lo " switch'word} associated with each job. 3witch bits may be tested (and
“set) by programs or by RUN and EXEC commands for conditional execution -
- Bits 0 ond 1 allow for forced step execuhon and progrcm aborl' memqry

dump respechvely.

lTl'l"LEk B Specifies the printing of a page hecdmg at the begmmng of each loglcal
' page of printed outpuf _ ) . , e
IMESSAGE Allows the sending of a message to the opercfor control devnce with’ .a‘
| WAIT option to temporarily suspend the |ob unhl operator acfion.
ICOMMENT Permits insertion of any kind of commentary in the command deck. |
IProcessor Call  Allows the invocation of programs cataloged under the system occounf( SYS). ;

~ Parometers may be passed to the called processor. |
IDATA - “Indicates that job control commands, bincry-cards.or Ho[lernfh (026) ccrds |

‘ are included in the following set ofdcfu ond wall be read until an EOD
command is encountered. ' :

IEOD o - Terminates a set of data possmg an end-of-f'!e" mdlcahon fo the achve
pmgrom. : | . . T R e :

Telesymbiont Commands

The remote operator can send commands thct requesf the stafus of a remote bufch |oh or -

* determine the destiny of job output files. He can also receive operational messages from the -
telesymbiont and from the operator ot the central sfchon. Commcnds are mtroduced on ccrds -
in the job deck mput stream. T e TR el e e

/MESSAGE ~ Allows the remote operofor,to send a messcge to the centrdl sfahon operotor.

 /STATUS ' Requests the status of the specified |ob The status is oufpuf on the remote :
‘ - station printer betweenjobs. The status md:coi’es whefher or not the ‘ob
~has been recenved, is queued or is cchve. ‘,‘ ; L

/HOLD Des:gnotes thct oll oufpui' files for rhe |ob are fo be held at the cenfrcl

' . ~ station until requested. AT A
/RELEASE Directs the system to output any files for the speaned |ob L :
/SWITCH Redirects the output for the stohon to a remote stchon specn"ed or to the B

central site printer. * ; . I
/RESTORE | Annuls the effects of a /SWITCH commcnd o BN
JEND o Indicates that the sending station will termmcfe its connechon when fhe .
iR ' output for the specified job has been transmitted to the remote sfchon. RS

/SUSPEND , Perm:i' the remote operofor to temporonly halt, ' i !

/CONTINUE Tmnsmnssnon ofc file and contmue the trcnsmlssxon of fhe same ﬁle lcter.

-~



" 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 |



‘4'-Wlfh other opnons certom combmohons of Foults 'noy be |gnored

Allows refurn from o user routine whlch may be hus main program or  from hts ;

M:RETURN

*abnormal". rouhne, trap,_ timer, or operofor lnterropt routine.
CMWAIT = Permits the user to place hns progrom in a wait stofe unhl one or more of up to
- 255, events occur. ‘ -
M:WAITL - Permits the user to wait on completion of a specified number of events, of a
' total number of events outstcndmg. ~
M:ERR - Allows user to request abnormal |ob-step termination; i.e., execuhon of M:ERR

" causes the program to be aborted with a specufued code prmfed on the |ob
control fnle. » .
Jz
Inter-Job and Job=Step Commumcohon

M:SSS = Allows program to set (to 1) one or more of buts 2 through 3] oF the JSW .
‘ (Job Switch Word) : , .

M:RSS = = Allows progrom to feset (to 0) one or more of blfs 2 fhrough 31 of the JSW

M:TSS - Allows program to test the status of one or more bats of the JSW for sei' or

reset condmons.

 External Commumcohon

M:KEYIN - Display a message on the operator console ond wait for fhe Operol'or to reply

~ to the message. The reply is transferred to a specxfued area in the program. . e

M:TYPE - Dnsploy o message on' the operator console without a solicited reply

: M:PRINT - Write a record on the sysfem hshng log (|ob confrol fnle) normolly oui'puf |

" Yime ond Date Focuhfles |

- M:TIME - Obtom the date ond time of doy to wi thm one hundredth of a second

to the line printer symb:ont

M:INT - Allow the program to receive an: mferrupt ffom the operotor via. the console A.,:'i; 3
interrupt for program communication wi ith the operotor. -

- M:GETDAY - Obtom the date (Juluon form) during program operonon. P - . ‘

M:STIMER - Initialize o ;ob-umque clock counter for a specified interval, activate |

only while the requesting program is running, and branch to a user- specxf‘ed
routine when the interval has elapsed. The program may specify time units
in minutes, seconds or elementary (one pulse on hcrdwore clock 3; normol

for XOS in 500 Hz).

| M:TIMER - Obtain the time remammg before a clock counfer, previously initialized

by M: :STIMER, reaches zero. Optionally M:STIMER may be cancelled.
\Tnme may be returned i in units of mmutes, seconds or elementory mtervals.



Botch Job Submittal
M:BATCH - Converts o user specnfued file to a symbiont file ond submnts lf to the batch

processmg stream.

'M:STATUS - Obtains the current status of a job whnch hos been submnﬂ'ed to fhe bcfch
stream.

Debug Aids

XOS furnishes the user wuth a collection of debugging aids grouped into the system service
called 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

= DCB which allows the user to spec;fy a user DCB to be used for the output»
- of requested ‘debug mformohon ,

- Postmortem dump which ollows the user fo specify that portions of hls
program are to be dumped (in hex) condxhonclly or uncondmonolly
at the end of its execution. :

= SNAP which causes the prmhng of one or more memory areos before the
execuhon of an instruction at an indicated uddress. .

= SNAPC which allows condmonol snaps of ‘memory.

=_.IF which allows testing of a condxhon ond sethng or resefhng of an
. associated flag. - - - PR o ~

= AND which requests a test of a cond:hon rf a flog is sel’ - If true, the
flog remains set; otherwise, the flag i is resef. i . .

]

OR which requests a test of a condmon if the correspondmg flcg is
. reset. If true, the flag is set, ofherw:se, the flag remoms reset. -

= COUNT allows for setting or reseﬂ'mg of a ﬂog dependmg on rhe
number of times the specified procedure has been executed. R

= MODIFY specifies the replocement of one or more. consecuhve memory
words (commond form only). -

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



* OPERATOR CONTROL

System Iniﬁolizoﬁon ~

The system dusk is looded from c sysfem save tope ot device speed
The system disk is booted in one of twq modes- (1) "cold start where all preexnsfenf jobs and
symbiont files ore deleted,-and (2) warm stort ‘where symbnoni's may be reactivated ond the

.

.- job queuve re-initiated. S R I ‘ - ‘ | T
' .The operator may o‘dct change, or delete user accounts with the 1ACCT cont;ol command.
Coflectlons to the system may be odded via the system debug processor. This need only be

done once since all corrections can become permanent via system SAVE of the system disk(s). -

- d .

. Opcrotoréysfem-Operotor Exchanges

The 0perotor moy

- Slmulote the AVR sagnal from o penpherol ond ophonclly re-label an existing. labeled
_volume. ‘

‘_ - -Label a.volume. :‘ S

-« Abort a user |ob symb:onl’ or telesymblonf

~ Tronsmit an interrupt to'a user job or a symbcont typ:colly to allow a program or syml:uoni'
request or receipt of an’ operotor keym. S S

~=Recoll @ prewously deferred message (deferred by slash command)

- Cancel console mterrupf

- Imhofe a Symbuonf or telesymbaont A

= Initicte o porollel (prewously cotologed command set) job ond ophonolly poss paramefers
Qothe job. :_‘ L : : ~ :

- Dnsmounl' a currently mounted (AVRed) tope or dlsk pock
- l.ock or: unlock a perapherol or exchange loglcol perlpherols.

- D:sploy the stote of mducoted system resources or Operohonol components such as:
Y
fob scheduler ochve queue
job scheduler wait queue
all system resources ovmloble
disk pack status
.mognehc tape status
all peripherals status s
work load waiting to be processed by output symbionts.

z



' Symbiont Control
An operator mo}

- Suspend a symb:ont

- Contmue a suspended symblont ot the point of mterruphon

« Restart o su5pcnded line printer symblont at the start of the last page bemg prmted
- Delete a current symbiont file '

- Terminate o symbxont ofter the current file

= Abort a symbxonr

»:Tclesymb:om ‘Control B

A central site operotof may

- Llock @ feleSymbiont after the current transmission
- Reroute output to a new remote station A
=Send 0 messagevfo a remote station

‘= Abort o telesymbibht,

= Delete a remote"sl’ation‘

- Restore o deleted remofe sfohon

- Display the operchonal stohons

= End a session

A remote site operator may

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

Peripheral Management

An opemtor may

= Reserve o specnf'c penpheral per the requesf of an ochve job
- Dcsploy peripheral status )

= Mount or dismount removable vdlﬁmes

= Pre-label prevxously labeled or unlobeled volumes

= Disconnect penphemls from system resources = -

= Control runaway tapes via REQUEST keym ond an abort of the job usiné the tape drive



Gdshds and Recovery

A.n operctor moy

- Dnrcct o SYSER (system error) dump to the line prunl‘er ora mognehc tcpe in the event of a
" system crosh. - . ‘ 4 _ . :

- Later print the SYSER dump (on tope) in an mterprehve formal’ by usmg fhe ANALYZE pro-

»

gram.

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

- Check the stotus of all jobs queued, jobs lost (currently operating before crash), cccounts,
files, and symbiont output files open ot the time of the crash.

' Time-Shoring Operations.

~ The XOS Tume—shonng subsystem is initiated, controlled and terminated by central operator

~ keyins. Specifically, the operator can initiate and terminate Time-sharing operchons,modlfy
Time-sharing parameters and resources,dynamically, display the operohoncl status, currenf
resources and tronsmnsslon network of the Tlme-shcrmg Subsystem.

l'ﬂ'!e operator controls hme—sharmg operahons by means of the OPERATE ond INTERRUPT keyms. -

The OPERATE keyin is used to initiate the Tlme-shormg SubSystem and defme mmcl resources- ’

~ Transmission lines, maximum number of concurrent users, memory size of the time=sharing par-'
_tition, number.of system disk-quonta to be reserved for temporary-files, -number of pseudo volumes
to be c“ccoted for hme-shcrmg uscxge. S

The lNTERRUPT keyms are summanzed below.
- INR Permits the Operotor to modlfy resources dynamtcc“y memory, femporory dlsk cnd
pseudo volumes. USRS e R e L i e _;.;

DR Displays the resources dedicafed to the ﬁme"-sharing suBsysfen‘i and fhé numberof
‘» current users.

oL Displays the transmission hefwbrk

UL Permits the operator to unlock a fronsmlssxon line whxch hcs been Iocked v:a 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,



- Derne any standard operational labels and their default assignments.
- Def‘nc the monitor structure, wl'uch modules are to ressdenf and non-resudenl‘

: Accounr Con?rol

XOS maintoins the supercofolog 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 .
- =Change on account's catalog from one account volume to another
=Change cn account's catalog from a pseudo-volume fo a removable account volume

~or inversely.

Whenever XOS is qucescenl’ the operctor may modlfy the supercatalog by using a !ACCT.
cord deck. The system processes these cards mmednotely and outputs a summary of the currenf

: status of the supercatalog via the printer.

System Potchmq ond Debuaging

 XOS provides a system debug focullty to d:sploy sysfem resources, modlfy the system and aid the
systems programmer in locating system problems. Commands to the system debugger may be
entered via the operator's console or card reader. The sysfem debugger has the followmg
facilities: SR ’
= Define a new symbol (nof in fhe REF/DEF sfock) as a consl‘ant
= Clear the debugger's symbol stack -
- =Modify the contents of one or more core locchons ina Momtor module ond updctes
- the disk imoge S "‘ ' : e
= Insert one or more instructions in a momtor module ond updofes the disk i 1moge e
= Restore an instruction that was modified by and insert or ENTER command o
~ Can modify any system disk block and may ‘be used for patching processors =~ '
- Catalog all subsequent system debugger commands through END for deferred execuhon
= Allows a call to debugger to be inserted at the specnf’ed location - T
= Output the core location or locations - 'specified either on the prmter or console
‘= Causes o hexadecimal of the system disk blocks specified
- Causes a transfer of control to other debug commands
- = Exits the debug fccnl:ty



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 me?hod ('JAM), intended for the ¢reation and direct-access pro= .
cessmg of indexed fulcs._ S : S .

- Assisted portitioned access method (APAM), mfended for the creohon and processmg of
files that are segmented mto porhhons. ' o ;

The basic access methods operate at- the physrcol record (block) level ond are chorocterrzed
byo hrgh degree ol user control and relohvely lmle system mrervenhon. They are |

- Virtual sequenhcl access method (VSAM), mtended for the creation- cnd sequenhol pro-—
. -'cessmg of files, at the block level on ony type of media. ‘

- Vmuol direct access method (VDAM), intended for the creation and dxrecf—access pro-
.cessing, ot the block, level, of files on direct-access storoge media.

- 'Basic direct access method (BDAM) mtended for access to a private or unlobeled dnrecf— .
 access volume by relative sector addressing. - l '

“Volume Clossificotlons , . _
» . 1] : , ; Cos - . . ! R

Sfondord Volume - contains a volume heoder with an ANS standard volume - id and an account
-number. Orgomzohons may . be mono-volume frle, multi-file mulh-volume. x b

Non-Standard Volume - does nof conform to XOS (ANS) standards for volume formats and moy e
'beprocessedeE\/lcemode. _ I R R g

' .Common (Public) Volume - a tape or. drsk volume that doesn' t belong to any user occount o
. It may be used for’ temporury or permonent fnles. Ir becomes prrvote after rhe creofron of a o
‘ permanenr frle.‘z-‘ v : e L R TR .’ e e

Prwote Volume - o tope or dusk volume that belongs to a grven user occounf

‘Accounr Volume - direct access volume thot confoms fhe occounf cofolog for a guven T T
account. o : : : - FRENCHA

b.Pseudo—Volume -an occounf volume thot resrdes ina dedlcoted porrlon oF secondory sysfem

s
¥ b

disk storoge. ' " e T iy T et

Colologed Flles

.-Tl'ne flle rdenhfrcchon and rdent:frcohon of c volume on which a flle resndes moy be cotologed

~for future reference by file name only.. Ly

: Gener’oﬁon Doto Groups’

.A set of corologed files l'<nown by a smgle name, eoch member of which is drshnguashcble
one from onorher by an absolute generation number. :

"-Closed l.00p volumes in the defmed generohon group are rotafed s0 fhot(by defoulf) the o
oldesf volume is used for output and the newest is used for input. T B

' Open Loop - volumes in a generation group are (by default) new volumes for oufpuf ond are

. the most recent volume for input, The oldesr volume is "pushed" out of fhe loop when a new
one i3 created.. L :



" Volumes may be refcrenced by defcult (file name only), by obsolute r-cnercmon number or’
by relative gcnerohon numbers. ) ‘

‘j Volume Shorcbility :

“Whena volume is defined as shcrcble, one or more users can access one or more files under
one or severcl accoums on a given volume. :

File Shorcbilitl

When o volume is sharoble the files residing on that volume may be defined as shcroble as
,follows- S : '

1. " More thon one DCB can be open to the same file for concurrent input mode processn ng.
2. - The system controls multiple access to a single file whenever more than one user wlshesn
to modify the file by queueing requests foropens.

3. Account authorization and posswords apply.

i

Creotion ond Modification of DCBs:

M:DCB - = allows assembly time creation of a partially specified or complete DCB'

M:MOVE DCB

allows dynamic creation of a DCB by execuhon time repllccmon of an
existing DCB : :

M:SETDCB - allows execution time modification or complehon of a DCB prior to ,
R ~_opening.and modification of error.and abnormal.return addresses sub=:
. ' sequent fo’ opening
ASSIGN 4 '
COMMAND - o"ows run time specxf:cahon of cerfam DCB porameters whlch modlfy the.

N DCs8 at open time - ]

M:OPEN ~  effects both explicit DCB modnf:cohon and as specnfled by the ASSIGN

command and/or implicit modification by xnformcmon confcmed in the
lobel of a flle opened for mput ‘

Execution Time DCB A551gnmenf

 M:ASSIGN = - Allows during prngrcm e‘x;zcufion'fo

{1) defme o temporcry file and assign an operohonal label fo |t
(2) define o permonenf flle on a physucal resource .

Processmg of Files .

M:OPEN —. octivates link between a DCB and a physncal file. The modes are'

lnput mode (forward recdmg)

Backward reading -

Output mode (forward wrmng) .
Update mode (reading and moddacchon)



" N:CLOSE

* =temporary close.

~definite close.’

» suspends ochvnry of a DCB and the processed file. Types of close

DCB link maintained. Subsequenf 0pen may be in

- different mode. ~ o : S

—definite close. Concels DCB lmk but momroms |ob flle lmk
Resource not released. . o

~definite close. Concels DCB and 1ob-f|le llnk Resource not released

Concels DCB and |ob-f|le link. Resources releosed -

Some sub-options are:

catalog the file if CTG, specif‘ed or if on an account volume' |

delete existing file or suppress coiologmg of new file

" M:GET

M:PUT

M:DELREC
M:CVOL

~ M:NOTE

M:POINT

M:DEVICE

 M:STOW

M:FIND

" M:READ

!

M:WRITE

 MJRUNC -

)

!

 Get fext record. Vohd 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 pointer supplied.
" Put next record. Volld for ASAM, ISAM and APAM.

Permll’s"w“hng of
next logical record in file bemg creoted or updofed MOV mode or LOC
mode are allowed ; _ :

Permits termination of operohons onga porholly processed block ond

~passage to the next sequential block for processmg. _

Permits delehon of last logical record occess by an M GET

Permits explncrl‘ swrtchrng to the next sequenhol volume of a fi le.

~ Obtains pointer to current block/record posmon l"or subsequent use by

onMPOINT L e ST AT ,.-,fa o

Permits reposmonmg wrrhm a frle fo a record pomred to by mformohon
obtained from a previously issued M: NOTE. DA o

2 L ' "[b
Allows requesfs for device dependenf Operohons. _ Ophons ore-'

- send message to operator for change of print forms
- request page ejection during printing of a file -

© = position a magnetic tape file by one block backspocmg, one block

forward spacing, position to first block, ond position behind lost block '

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

BT

Permits positioning to a partition boundory selected by elther a- prmcnpol :
or synonym key in a partitioned file. ‘

Permits reodmg of the next sequential physrcol record (VSAM) ona pro~ :
grom determined by phys:col record (VDAM) BDAM is by relohve dISk :
‘sector number. "’»=;— FTTinT . o

Permuts wrmng ‘of the next sequenhol physucol record (VSAM) ona’

pr_ogrom ‘determined physrcol record (VDAM) BDAM. is by relohve dlSl(
sector number. :



‘M:CHECK - Tests c gwen I/O opcratmg for proper. complehon placmg fhe issuing =
' program in a wait state if necessary, to await such completlon. Apphes‘

to. VSAM VDAM ond BDAM.,

Abnormal ond Error Hondhng Routmes

A program DCB may specnfy certom routines which aré to hcndle events or errors in I/O
processmg such as:

- Ptogrommmg errors

- Job initialization err'ors, §

- Abnormalities in file content
= Device related errors

- kTronsmission errors

= Bypass of errors

= Passwords i

= End of file, or volume |

- File expiroﬁon date

= User label processing

= File or key non-existence or existence

- Sequence errors



PERFORMANCE

Several comparative performcmce job streams hove been run on XOS and other syste;ns
Some of the results are summarized below. Details of the following may be obtaine
from_ P H. Johnson. : :

F320 Busmess Job Stream

An internal buscness system (F320) was run on XOS—AOI BPM-FO! and UTS-COO “The -
followmg represents the totol elopsed times for each system:

JBPM B urs D xos
:|20mmutes |24mmutes o 68 minutes

Dow Chermcc! Benchmcrk
I [ . : P R
Times given for th:s benchmark are for XOS on a Slgmc 6 Vs, QS/MFT-II on a 360/40 (

for a series of commercml cxpplzcchons

'XOS - Sigma 6  OS/MFT-II - 360/40

Elopsed L 18 minutes 45 secends‘ Tl 37 minutes 30 seconds
Execuhon ; 12 minutes 23 seconds L 36 minutes

COBOL Compx!cmons | .b

A set of tests were performed w:th seven COBOL compxles The |obs were executed
under XOS UTS and BPM. Tnmes are expressed as elapsed throughout.

XOs " BPM urs
7 mfnut&s 'T o 13 minutes - ‘ 14‘minu‘tes

‘.;W'chito‘.Svtcfe Univ'ei'sity ‘

;A series of COBOL and FORTRAN programs were compxled linked and executed under :
several hardware vendor configurations and operating systems. The results: expressed in tofcl
gob elopsed times are given in seconds below for a sfrecm of 7 |obs

- XDS ngma7 | o xos Lo 1 299.4
CDC 3100 . .MsOs . .. 952,94
*'CDC 3200 " - MSOS 134127
GE 4I5S . - DPS 1896, 00
GE4l5™ . . - DAPS - ~1230. 00
1BM 360/30 - DOS . - © 1234, 20
IBM 360/40 DOS . 1141.20
IBM 360/40 OS5/HASP - 1077.60
IBM 360/44 DOS .. ~ > 1051.29
IBM 360/44 OS/HASP . 1093.20
1BM 360/50 OS/HASP '703.80



* IBM 360/50
IBM 370/145
1BM 370/145

~Assembler Performonce Test Timings:

BPM Meta=Symbol Sigma 7

OS/HASP MFT IRelease 16

' 703.80

- tioner

UTS Meta=Symbol Sigma 7
XOS Meta.~ Symbol Sigma 7

Lummus Benchmark -

JOB SYSTEM

Commercial Mix - “OS-360/65-ASP
Commercial Mixv - XOS Sigma 6

‘Multi-Feed Frcc- :
tioner

" Univac 1108
~ Multi-Feed Froc- S
~~ XOs Sigma 6
" Petroleum Blehds i ' N

CDC-6600

aond Cuts . _
Peh’oleum Blends e
and Cuts . XOS Sigma 6

Three Dimensional :
- Space Univac 1108
Three Dimensional

Space XOS Sigma 6

Bureau of Customs

~ Compute bound job.

~ SYSTEM

Sigma 6 (DBM) 2.142
Sigma 6 (UTS-B00) 768
Sigma 6 (XOS) 2,030
Sigma 9A(UTS-A03) - .559
' Sigma 9B(UTS-800) ~ .768
~ Sigma 9A(XOS) © 1.800
360750 7 0,000

- TIME

COMPILE-LOAD

‘56, 10 mi'm_Jtes

- EXECUTE

19,129

© 20,099
19.290
11,993
12.626
11.600
11.000

DOS POWER 603. 00
DOS Release 25, - 904, OO »
10.834 minutes -
8.9705 minutes.
8.01 minutes
WALL CLOCK  BILLABLE
' TIME .
‘57";~00=mi-nufes - -47. 56 minutes

44,20 minufes

1. 08 minutes

4. 85 minutes

. 82 minutes

 4.‘ 88 fninutes

3. ’08 minutes’

1

6. 57 minutes



Xerox Region Conversions

Compi‘l‘e/l.oad - (15 pr_dgrorns)

DBM o 59. 92 minu_tés
uUTsS - ' 74, 80 minutes

’XOS . © 38. (.)Ominutes

\Exvé'cution, - (2 sorts, 6 programs)
DBM  °  -11.30 minutes
uTS ; 1025 minutes

- XO0s ‘ - 7.30 minutes



~ STATISTICS

;.XOS 8OO Core Size’Réauife.rﬁents] o

L 1 anmum Botch | 392.5K"
i : 1. Mmmum Botch (a) plus Remote Bctch (b)
’ 39.5K
.- 5.5K

45.0K

Mnmmum Batch
Remote Botch

A'\

ills‘f Mmrwm Botch (o) plus Recxl-hme (c)
' ‘ 39.5K
4.0K

thmum Batch

¢ Real Time
PR : 43.5K -

V. Mxmmum Batch (o) plus Termmal Bctch Entry (d) L L
. ” Minimum Batch - S 39.5K
_Terminal Batch Entry = R 25.5K
. . | S 680K
V. . Minimum Batch (a) plus Minimum Time-sharing (e) - . SR

L TR 395K

(. 28.5K '
68.0K

i Minimum.Bctch
‘Minimum Time-sharing *

Vvi. Mnnmum Botch (c) plus Full Tnme—shcnng (f) L T AR
ST . Minimum Batch . L o 39.5K
L .Full T.’lme-shcrm‘g S TR L _28.5K

: Yﬂ.. Mnmmum Bctch (c) plus Remote Batch (b) plus Tsme-shcxrmg (f) el
. ‘ ; Minimum Batch T R :39.5l‘<x :
o e ~ Time-sharing L menr e aE g B
"~ N7 Remote Batch .5.5K -

SR . 735K

RO . )'(OS Timahc;ihé Only S);-,;tem | : RRRTETE Lo
. Basic Monitor with 1 symblont " oo ._f ]75 K : S

o -Minimum Timesharing ' — . 285K -

1g : : S
: pome to specific conf’gurchon sizing re
quest from Morket n
features section for minimum 32K system. l g (see Spec:al

RS R



590 Core Size Requ:rements (cont.)
[ aauC)

o, Minimum Bctch'

chc Monitor (wuth IMT controller and 4 drives;
| DM controller and 2 drives;

DEBUG troce stovck) o . : o 12 oK
- NRM Area | L5
SST V/ork Space - .5 3
DEBUG Patch Area - ‘ .0 ‘
Card Rcader Symbiont (when achve) .5 ‘
Card Punch Symbiont (when active) .5
l.me Printer Symbiont (when octive) 1.5
Total Bosnc Monitor Size 20.5K
' User Slze (Mlmmum BOtch) o a
l ,.: . _ User Context & Monitor Serv:ce Work Area o S 2,0K
FLAG COBOL, METASYM EERTIRS TS ST 17,0

| | . TR
‘ T Totol M:mmum Bcrch SRR SRR 39.5K -

- b. Remote Batch (7670)
T TAM = Messcge Mode e
Resident Module = L. 8K
I/O Tobles (2 7670'5) 7
2 Telesymbnonts (when octwe)

¢ Real Time

Real time User Context & Momtor Work Spoce o z"{i" '
Reol time User Program Lo R

d.  Terminal Batch Entry

TAM ~ Choracter Mode T I T e e ’ T
Resident Modules e - 26K - . T ‘3..5 K- V
VO Tobles (8 “nes) ’ : - . .9 ] . ’. i . . 7».“ .
" Timesharing Task e R e
Resident Modules -~ e ],5 K - i T ’
DRAGON Task 20 .. 50
.- T/S Exec. s s T e

T/S User e, »-; °- : .
b User Context & Momror Serv:ce

- Work Space . 20K E - RRCAEEE : ]70 | .
~ User Program (EDIT) 150 0 . ' .
Total Terminal Bcfc}; Er{tr} 25,5 XK T

. ————



,XOS. BOO Core Size ReqUiremc‘:nts""-\".cont.) '

. Ce

Minimum Timesharing

TAM - Choracter. Mode (8 hnes)
Timeshoring Tosk _

T/S User A .
User Context & Monitor Service ;

- Work Space . 20K.

. FLAG,BASIC, EDIT . 180 .

_ fTofdl Mirimum _Tinie’shcring

Full Timeshoring

TAM - Character Mode
Timeshoring Tosk

T/S User e .
User Context & Monitor Service -
Work Space . 20K
- FLAG, BASIC, EDIT, METASYM, R
COBOL,DMS ™= 180 =

Total Full Timesharing

35K
5.0 -

200 ¢
285K

- 35K

5.0

200
. 28,5K t"»;




.XOS Supported Hordware i

‘The following is & list of all 1 ordwore supported by XOS in thg 800 releose

’j mojor groups: Computcr Hardware ond Peripheral Hardware.
| Computer Hordware by Computer Senes

Sugma 6 - Model 8310A-G

Model ! " " Description
8311 Two additional Real-time clocks
8316 +Additional Register Block
8318 Floating Point Arithmetic
8321 Priority Interrupt Control Chassis |
8322 Two Interrupt Levels :
- 8364 ‘Memory Port Expansion
8370 MIOP with 4-byfe Interface
. 8375 '1OP Expansion Option with 8 Channels -
8376 Additional 8 Multiplexor Channels

'8385 Se]ector IOP

ySFgmc? - Model 8401 : : SR
8411 ,Two Addmonol Recl-hme clocks o

8413 ‘Power Fail-safe :
8414 Memoty 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 Increment
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 .

8611 “Two additional Real-time clocks A
8616 Additional Register block
8621 Priority Interrupt Control Chcssns _
8622 Two Interrupt Levels o
" 8664 Memory Port :
8670 " Multiplexor 10OP .
8671 4-byte Interface Feature -
8672 Additional Eight Subchannels
8675 MIOP Channel B -

18684  MSRIOP Bus

nmlmﬁsmfwo

Maximum Quantity
" Supported -

]

1

1
3
1
4 -
8per8321
-4
4
1
2

per 8370 or 8375 :

Y XS

- v T I YA SO
-l T T R A

66Q¢mke

per84ZT

per 8461
per 8461

i:"fl per 8473
-2 per 8473

'3

14 :

-8 per 8421
Up to 10
S L
© 1 per 8670
k";2 per 8670



~ Peripheral Hordware

| Model .

- 7012
7025

- 7027
7121
7122
7140
7160
7201

7202

7203

7204
7211
7212

b 7231
. 7232
L7236
7240
L7241

7242

. 7246
- 7261
. 7265

7266
7315/6
7320/2
7320/3
7330/2

. 7361

- 7362
7365
7371

. 7372

7374

7440
7441
w7446

. 7601

76]1-7623
7630,7631
7670 -
2741

1033
1035

Description -
Keyboard/Prmter with Controller .

Remote Keyboord/ Prmter - 35 KSR (10 char/sec.,
12 char/i in) .

Remote Keybocrd/ Prml'er with pcper tape

200 Cards/Min Reader .

400 Cords/Min Reader

1500 Cards/Min Reader =

300 Card/Min Punch

RAD Storage Control Unit (Medium Cc:pcc:ty)

‘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 performance)
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 Unit
 Dual Disk Storage Unit
Single Disk Storage Unit

Dual Disk Storage Unit

Single Disk Storage Unit .

9-track Magnetic Tape Unit (800 BPI, 60 KB}
9—-track Magnetic Tape Unit (800 BPI, 60 KB)
9-track Magnetic Tape Unit (800 BPI, 120 KB)
Phase Encoded Tape Unit (1600 BPI, 60KB, 120KB)
7-track Magnetic Tape Control Unit (fow cost)
7-track Magnetic Tape Unit (556 BPI 20 KB)

BCD Option for 7361 =
7-track Magnetic Tape Control Umt
7-track Magnetic Tape Unit (200, 556 800 BPI 60KB)
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 Equnpmenf

Character Oriented Communications Subsystem ‘

- Communications Controller and Expansion Umt Packcge (COQ) -

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 qvcilcble features of'XOSin'sQr'e system réliobifity ard maintdiinvq_bil‘ifyﬁ

- System reconf'gurohon : S . |
Devices can be vcned on or off-line under operctor control and

may be logically switched.

_'-' Esror log ﬁle to re'cord hardwore errors

* = System debug fcmlmes
Analyze program for itemized and formatted core dumps = - ‘.
" Trace capability to monitor events within the system
- A system debug caqulllty to putch dump or trcce events wuthln
- the system’
- Copability to selechvely add patches for. permonent storage or
‘ophonally at system iritialization
- Modulanty of the system
' Centralized system tables
Standardized naming conventions -
Systems modules grouped into functional elements
Error codes identified by functional element identification
Fnle monogement sysfem desngned to prevenf flle loss

- Conplete funchonal technical and design docUmen‘taﬁon

- Flex:ble sysgen cupcb:lmes ~
' Allow uddmg new processors withoUt re~sysgening -
Allow varying software and hardware confngumhons
~ without requiring a complete resysgen

- Recovery
Automatic timesharing recovery
Complete listing of jobs in execufron when the sysfem crashed
Recovery of and lost disk space i
All symbiont files that were closed are mcmtcuned ,
Cold start or restart capability. . Typtccl resturt hme is approxxmately
one minute



" 'SPECIAL FEATURES

tAmong the feotures of XOS certain enhoncements hove been made to the bose level of fhe system
-for the BD version. Some of thesc are: : : : ' '

Ncw l/ (@) Suocrwsor - Thls subsystem provudes two mo|or :mprovements in. I/ o performance. |

- = Optimized schedulmg of disk 1/O to minimize arm movement. The queued requests
" ore segmented by device and selected by 10S according to the current arm location.

= Multi-channel access to the same device allows 1/0 requests to be scheduled via cn
altcmote chonnel if the primary channel poth is busy.

Adduhoncl Device Supgort

- .7260 Disk Drive

= 7265 Disk Drive -

= 7446 Printer (all feofures supported)

= 1BM 2741 terminal with full upper/lower case printing canabilities
- TTYs w:th type-oheod copobnhty :

Minimum Sysfem Reduchon ,

Tl'se system <con be both; sysgened ond operofed m 32K.

1At:!c:htu':ncl Enhancements

~ = Load modules in porhhoned data sets.
= Input error bypass. , o
"= Prep of volumes from an AVR l<eym
" = Accounting log. improvements for-job step accounting.
= Tape catalog improvements. - :
- Ovutput file ID on operator console.
= Lost disk file space recovery = ..
- = Extended catalog which ollows up to 255 volumes per multi-volume file and up to 8192
. files per account or volume.
= Source library control system.



APPLICATIONS AND PROCESSORS

'Standard XOS Procéssdrs and Uﬁlfﬁcs
| The'folléwing procésgom ond Oﬁliticsﬁ are available under XOS:
FMGE - File Monagement Uhhty that will

- copy files
- save files -
= restore files
- compress (EBCDIC) data into f'les

= 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 ' - Prepobrol'}ion of Removable Volumes .

- writes volume header labels on disk or tape volumes for
* subsequent use as standord labelled volumes

REORGP - Reorgamze Partitioned Files

[

= recopies parhhoned files
- listing all key names and synonyms and deleting.all parhhonvi ,
- records whose principal keys have been deleted. '
= lists partition keys and synonyms in order of creation

REORGI - Reorganize Indexed Sequential Flles
" - disk to intermediate tape
= disk to disk o
.- = disk to intermediate tape and to disk
- tape (sequential or REORGI created) files to disk

= portial processing of files
DEFG - Generction Group Definition

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

i o - list oll entries
' - delete entries

GENER-MEDIA CONVERSION GENERATION

~ generate specnfuda"y tculored uhhry

- generate generalized utility

- user input/output own-code exits

card to tape/disk/printer/card

tope/disk to prmter/ccrd/tcpe/dxsk

- record selection -

= print file restort by block number or user def'ned key



‘GEFA S - Tesi."Fule Generator

- through COBOL-like lcnguoge generate one or more sequenhol fules in-
any user defined format or pattern - : L

DEBUG - Program Execuhon Control

= request progrum dump outomohcolly after progrom cborf or exphcsh/
- = SNAP (print) registers and core locations conditionally or uncondmonolly
- modify or insert mstruchons into.a load module

LINK - Progrom Lmkage derory
| + Some of the features are: -

- Create executable programs from.assembler or. compiler generated object modules. .
= Create library load modules fo: insertion into executable locd modules in subse-
“quent link operdtions
- Define a load module tree structure
- Request a load module map - '
= Modify or insert instructions
- Redefine externally defined symbols . _
= Create load modules as partitions of pcrntloned files
- = Reference program.libraries

OTHER COMPILERS AND PROCESSORS

- SORT
- MERGE
- METASYMBOL

= COBOL (ANS) |
- EXTENDED FORTRAN IV
- FLAG

BASIC

- GPDS'

- DMS

- RPG

" New Uhlmes System
- Supercedes and exponds copcbalmes of FMGE REORGP and REORGI uhlmes

= Functions will allow copying of files with record field and character format"
control comparing of files, copying.and comparing disk packs, copying and
-. comporing tape volumes, saving and resformg and compcrmg flles fo tape, :
and listing of direct access catologs

SLM - Source L:brcry Maintenance

* = Allows a user to maintain a complefe set of source programs w:th editing
_. ond update facilities.



©'FUTURES

Automatic checkpoint/restart
Dynamic system feconfngurohon
Multi-tasking
IRBT Support
Removable volumes for Tnmeshcnng users.
Dual operator consoles
Greoter than 128K support -
. Transaction Procession Ophon (TPO)
TAURUS Support
‘Multiprocessor Support

Memory roll-in/roll-out ‘ . =
Provide the operator with the obnlxty to d:rectly confrol & mod:fy job scheduling -
Enque/Deque facility ‘
~ Share private disk volumes and account volumes befween Slgma 9 computers
. OCP Support . :

SKD support via TAM'

Processors: APL , VEXT

RMA Extensions
“Forms Control

Performance Monitor



