



































































































































































































































































































































a bit that states if an area has been allocated; and the
write protection code for the area.

RBM OVLOAD TABLE

The RBM OVLOAD table is entirely set up by SYSLOAD and
contains the information the Monitor needs to load a Moni-

tor overlay. This information consists of an overlay identi-

fier, the relative RAD address of the overlay, and the num=
ber of bytes in the overlay.

/O QUEUE TABLE (I0Q)

The 10Q table is allocated by SYSGEN from the FIOQ and
BIOQ entries on the :RESERVE command. The user inputs
the maximum number of I/O operations that can be queued
at one time for the foreground and background. The restric-
tions on the use of the foreground IOQ table are the same
as for the RAD File Table..

FOREGROUND PROGRAM TABLE (FP)

The Foreground Program table contains an active entry for
each foreground program loaded into memory. Requests to
load a foreground program can be made from either another
foreground program or by the operator, Space for thistable
is allocated by SYSGEN from the FRGD entry on the
:RESERVE command.

OPERATIONAL LABEL TABLE (OPLBS)

The OPLBS table is built by SYSGEN from the information
input on the :STDLB command. The table has a minimumof
eleven entries that contain the standard Monitor operational
labels. Since operational labels are referenced via an in-
dex value in the DCB, each of the eleven standard oper=-
ational labels have a fixed index value. If the user adds
his own operational labels to the table, the user oper~
ational labels are assigned an index value, starting with
twelve, in the order in which they are input on the :STDLB
command. The standard operational labels are

Op Label Index Value

C 1

oC 2

LO 3

LL 4

28 3 Standard operational

6 labels

BO 7

ClI 8

SI 9

BI 10

SO 11

XX 12 User-defined oper-

YY 13 ational labels; (index

z7 14 value dependent upon
order on :STDLB
command)

INTERRUPT LABEL TABLE (INTLB)

The INTLB table is set up by SYSGEN from information con-
tained on the :INTLB command. The table contains the
name of each interrupt and the location to which the inter-
rupt is assigned.

INPUT PARAMETERS

After the absolute object module of SYSGEN and SYSLOAD
has been loaded by a stand-alone loader, control is trans-
ferred to SYSGEN.  SYSGEN types the following messages
on the typewriter (note that the typewriter must be assigned
to IOP zero, device 01; that is, TYAO1):

RBM SYSGEN
IN, OUT DEVICES?

The user will input the following control command in re-
sponse fo the query. All SYSGEN commands must begin
with a colon in column one.

:SYSGEN (IN,yyndd) [ (OUT,yyndd[,LP] )]

where

IN specifies the device in the format yyndd from
which the remainder of the SYSGEN control com~
mands will be input.

Yy is a device type code and must be either
CR, TY, or PR (see below for a description of
the codes).

n is the IOP; legal values are A-H correspond-
ing to IOP's 0-7.

dd is the hardware device number of the device.

ouT specifies an optional output device on which
the input commands are to be logged or the map,
if requested, is to be output. The device type code
must be either the TY or LP,

The optional LP field specifies the lower perfor-
mance line printer (225 lines per minute) as op~
posed to the 1000 line=per-minute printer.

Following input of the :SYSGEN command, the SYSGEN
control commands are input through the specified device.

"The stand-alone loader types out the query "INPUTDEVICE",

The operator should respond by typing in the device from
which the absolute object module of SYSGEN and SYSLOAD
is to be loaded. Examples of a possible response are:
CRAO03, 9TA80, PRAOS.
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The following device types are standard under RBM, and
should be input in the yy portion of a yyndd parameter in
all SYSGEN control commands.

Device Type Code Device
Y Typewriter
Lpt Line printer
CR Card reader
cpf Card punch
o1 9-track magnetic tape
7T 7-track magnetic tape
PP Paper tape punch
PR Paper tape reader
DC RAD or other disc
NO Not a standard device.

A special purppse device
for use with IOEX.

SYSGEN CONTROL COMMANDS

The SYSGEN control commands are given below. The
:MONITOR and :RESERVE commands (in that order) must
be input prior to the :DEVICE command. A :DEVICE com-
mand must precede a :STDLB command that references that
device.

:MONITOR The :MONITOR command specifies Monitor
and CPU options. The :MONITOR command must precede
the :RESERVE command and must precede the :DEVICE com-
mand for the System RAD,

The command has the form

:MONITOR (option)[, (option) . . . ,(option)]

where the options are

CORE,size specifies the memory size, in decimal
units of K (where 1K =1024 words), of the target
computer (computer for which the SYSGEN is

being run). Thedefault value for CORE is 16K words.

FPSIM specifies that the floating~point simulation
package is to be loaded by SYSLOAD. If this
parameter is absent, either the floating=point
hardware exists or floating-point isnot needed
for the target computer.

"If the optional LP (lower performance) parameter is input
with a CP or LP device type, the device is the 225 line per

punch in the CP case (i.e., LPAO2,LP or CPAQO4,LP). How-
ever, the 225 line printerand 100 card per minute punchare
not supported in this initial release of RBM-~2,
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DECSIM specifies that the decimal instruction simu-
lation package is to be loaded by SYSLOAD. The
absence of this parameter indicates that either the
decimal instruction hardware exists or the decimal
package is not needed for the target computer,

BYTSIM specifies the byte string instruction simula-
tion package is to be loaded by SYSLOAD.

CVSIM specifies the convert instruction simulation
package is to be loaded by SYSLOAD,
ALLSIM specifies that all software instruction simu-

lation packages are to be loaded by SYSLOAD.

ACCNT, {IEB} specifies that the Monitor is to per-

form job accounting. B or FB specifies the type

of accounting. B indicates background accounting
only, with all foreground time included in the back-
ground job time. FBindicates foreground/background
accounting, with the foreground time kept separate
from the background time. If the FB type is chosen,
the foreground interrupt response time could be in-
creased by a maximum of 5 microseconds. Absence
of the ACCNT parameter indicates that no job ac-
counting is to be kept,

LPP,value is number of lines per printer page. The
default is 37. This value is used by processors that
perform their own vertical format control of the
printer,

:RESERVE The :RESERVE command allocates areas of core
and the various variable length Monifor tables. The :RESERVE
command must precede the :DEVICE command for the System
RAD.

The :RESERVE command has the form

. . (option)]

where the options are

RSDF,value specifies the decimal number of pages
to be reserved for foreground programs. The value
specified includes the foreground mailbox (FMBO X)
and foreground blocking buffer (FFPOOL) areas,
if any. This space is available for all foreground
programs on a first-come, first-served basis. A
program is given its predetermined core space (de-
termined when it is loaded on the RAD by the
Overlay Loader) when loaded for execution. No
other program can use this space until the program
is unloaded. The Public Library will also exist
in this foreground space. The default value is
zero.

MPATCH,size specifies the decimal number of
word locations to be reserved for modifications
and expansion of the Monitor, The default
size is zero.



FFPOOL, value specifies the decimal number of
256-word blocking buffers to be allocated for all
foreground programs. The default value is zero.

FRGD, value specifies the maximum number of fore-
ground programs that can reside in core memory at
any one time. This parameter will be used toallo-
cate space for the foreground program table that
is used to manage the foreground core area. The
default size is zero. Maximum allowable value

is 225.

FRAD, value specifies the number of entries to re-
serve in the RAD File Table for foreground RAD
files. This number should reflect the maximum
number of foreground RAD files that could be open
simultaneously. Note that the background RAD
pool is also available to the foreground. The de-
fault value is zero.

BRAD, value specifies the number of entries to re=-
serve in the RAD File Table for background RAD
files. This number should reflect the maximum
number of background RAD files that can be opened
simultaneously. The default value is 5, which will
be sufficient to accommodate the System Processors,
The value indicated should not include the files
on the BT area of the RAD.

FIOQ, value specifies the maximum number of
foreground 1/O operations that can be queued at
any one fime. This parameter determines the space
allocated for foreground entries in the I/O queue
table. Note that the background queue table is
also available to the foreground. The default value
is zero,

BIOQ, value specifies the maximum number of back~
ground I/O operations that can be queued at any
one time, This parameter determines the space
allocated for background entries in the I/O queue
table. The default value allows three entries to
be placed in the queue table.

Note that the sum of FIOQ and BIOQ must
be less than 256, or an error indication will
be given.

FMBO X, size specifies the decimal number of
word locations to reserve at the end of the
foreground core space for foreground mailboxes.
The default value is zero,

BT,value specifies the maximum number of Back-
ground Temp files (X1-X9) that will ever be
used, The default value is 6, that is, files
X1, X2, X3, X4, X5, X6. Six files are suf-
ficient for the System Processors,  The files
defined are X1-Xn, where n is the input value
The 'n' must be less than 10.

:DEVICE The :DEVICE command introduces peripheral
units into the system. One :DEVICE command is required
for each peripheral unit to be used. The order of the
:DEVICE commands determines the Device Control Table
index value that the device will receive (the index value
can be used in the DCB). If an error is made in any field
of the command, the entire command must be input again.

The :DEVICE command has the form

:DEVICE (yyndd[,LF] [,SP [ (option)] [ (option)]. . .

where

yyndd specifies the device name (see the :SYSGEN
command for a description of yyndd). Ifyy=NO
(for an IOEX device) the device will automatically
be dedicated to IOEX.

LP specifies that the device is the lower perfor-
mance type; e.g., LP would be used to differen-
tiate the lower performance card punch (100 cards
per minute) from the unbuffered card punch, orthe
lower performance printer from the high speed
printer. If LP is absent, the higher performance
device is assumed.

S specifies (for a RAD device only) this RAD as the
System RAD; the System RAD receives the Boot-
strap, the SP areq, and any default allocations,

The device name must be the first field input after the
:DEVICE,

The options are

DEDICATE, value specifies that the device is to be
dedicated to the foreground if value is "F"; it can
be used by IOEX only if value is "X". If this op~
tion is omitted, the device is undedicated unless
the device is NO, In this case, the device is
dedicated to IOEX.

Note: the remaining options are only applicable for a
RAD device.

STTRACK, value specifies the starting track (decimal
track number) on the RAD that is to be used by the
system, If the option is omitted, track zero will
be the starting track. Tracks are numbered start=
ing with zero. STTRACK must be input before
ENTRACK and must be equal to or less than
ENTRACK.

ENTRACK, value specifies the end track (in deci-
mal) on the RAD fo be used by the system. If this
option is omitted, a value of 511 will be assumed.
Note that tracks are numbered 0-n, where n<512.
For a Model 7212RAD, ENTRACK should be <é4.
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NSPT,value specifies the decimal number of sectors
per track. The default value is 16. For a Model
7212 RAD, NSPT =82, and for a Model 7232RAD,
NSPT = 12,

NWPS, value
per sector.

specifies the decimal number of words
The default value is 90.

areq,value specifies the decimal number of tracks
to be allocated to the designated area (SP, FP, BP,
Dn, CK, XA, or BT). The various forms in which
this option can be written are

SP,vc:luet XA, value
FP,value BT,value

. [F)
BP,value Dn,vaiuve 1’BI
CK,value where 1<=n<F

If the remainder of the RAD is to be allocated to
an area, "ALL" can be input instead of the number
of tracks. Any area not input on a :DEVICE con-
trol command will receive its default allocation.
If zero is input as a value for the number of tracks
for the CK or BT areq, the area will not be allo-
cated. Note that for the data area, Dn(1=<n<F),
an F (foreground), or a B (background) must be
specified to indicate the write protection code
for the area. See the "RAD ALLOCATION" sec-
tion in this chapter,

The following are examples of various :DEVICE commands:

:DEVICE CRAQO3
:DEVICE (LPAQO2,LP),(DEDICATE,F)

:DEVICE (DCB90,5),(ENT,127),(F?, 15), (D1, 10, F),
(D2,10,B)

:DEVICE (DCB91),(DED,X),(STTRACK,256),(NSPT,12);

:(NWPS,256),(XA,ALL)

High performance card reader, device number 3, on
IOP number 0, undedicated.

Low performance line printer, device number 2, on
IOP number 0, dedicated to the foreground.

7202 RAD, device number 90, on IOP number 1, to
be used as the System RAD starting on sector zero,
with default sizes for the SP, CK, and BT areas, and
the input sizes for the FP, D1, and D2 areas. (The
BT area would receive the remainder of the RAD.)

7232 RAD, device number 21, on IOP number 1, to be
used only by IOEX starting on track 256 and ending on
track 511, These tracks are allocated to the XA area.

"The SP area must be allocated to the SystemRAD, Ifallocated
elsewhere, an'ERRORITEMxx* alarm will be output.
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'STOLB

The :STDLB command defines all standard Moni-

tor operational label assignments for the generated system
and all standard user operational labels and their assign-
ments. Note that operational labels cannot be assigned to

RAD files

during SYSGEN. The STDLB command must be

input following the :DEVICE commands.

The :STDLB command has the form

:STDLB (label,name)[, (Iabel,name) . . .]

[P
iapel

name

specifies a standard Monitor operational labe!
or a user operational label. All user operational
labels must consist of two alphanumeric characters.
Any standard Monitor operatfional labels not speci-
fied on a :STDLB command will receive by default
a permanent assignment of zero, The order of the
user's labels determines a label's position in the
operational label table, and therefore determines
the OPLB value that might be present is a user DCB
(see the table in the example below). No label
will be allowed that is the same as a Background
Temp file name (GO, OV, X1-X9) or the same
as a RAD area.

specifies a physical device name to which the
operational |abel is permanently assigned, a num-
eric zero, or a previously assigned operational la~
bel. 1In the latter case, the operational label will
be assigned to the same device as the label to
which it is assigned. If "0" is specified, there is
no permanent assignment.

LB command example

:STDLB (C, TYAOD), (OC,C), (LO,LPAOZ),(LL,LO),—!

[-(BI,PRAO5);(SI,PRA05),(XX,PRAOS),(ZZ,LPA02)

would cause the following operational label table to be set up:

Standard
Monitor

Op Label

User Op
Labels

OPLB Permanent
Label Index(jg) Assignment
Ke 1 TYAO1
OC 2 TYAO!1
LO 3 LPAO2
LL 4 LPAQ2
DO 5 0
4 CO 6 0
s BO 7 0
Cl 8 0
SI ? PRAO5
BI 10 PRAO5S
LSO 11 0
[ XX 12 PRAO5S
| 2Z 13 LPAO2




(CTINT The :CTINT specifies the interrupt to which the
RBM Control Task is to be connected, and the highest ad-
dress used for interrupts in the system.

The :CTINT command has the form

:CTINT[(CT, address), (HI,address)]

where

CT,address specifies the absolute hexadecimal in=
terrupt location to which the RBM Control Task is
to be connected. If the Control Task is to be con-
nected to an interrupt, that interrupt must be the
lowest priority interrupt used by the system. If
"address" has the value zero, no interrupt isavail-
able for the Control Task. In this case, the user
can run only background programs, and SYSGEN
will allocate the Monitor tables beginning at ad-
dress X'5E'. The default value for the Control
Task Interrupt is location X'61'.

HI, address specifies the highest address in hexa-
decimal needed for an interrupt. SYSGEN will
assume that all memory locations greater than HI
are unused and will attempt to allocate the Monitor
tables in this area. The default value is X'13F'.
Normally, CT and HI would have the same value.

!INTLB The :INTLB command provides the capability of
associating a label with an interrupt location. The label
may then be used in the different interrupt CALs on the
Monitor.

The :fNTLB command has the form

:INTLB (label, loc)[, (label,loc) . . . ,(label,loc)]

where
label specifies a two character alphanumeric label.
loc specifies the absolute hexadecimal interrupt

location to be associated with the label.

The key-in INTLB may be used to change the assignment
of the label from one interrupt location to another,

tALLOBT The :ALLOBT command establishes the per-
manent sizes of the GO and OV files contained in the
Background Temp area of the RAD,

The :ALLOBT command has the form

:ALLOBT (file name,size) [, (file name,size)]

where

file name specifies the name of the file, which
must be either GC or OV,

size specifies the decimal number of tracks to be
allocated for the specified file. The input size be-
comes the permanent size for the specified file and
overrides the default sizes given in the "BACK-
GROUND TEMP AREA" subsection. The perma-
nent size can be changed at execution time via an
IALLOBT control command.

:PUNCH The :PUNCH command specifies that a reboot-
able version of SYSLOAD is fo be punched after SYSGEN

has input the last confrol command.

The :PUNCH command has the form

:PUNCH device

where device specifies the device (e.g., CPAO4) on which
the rebootable copy of SYSLOAD is to be punched.

:SiopP The :SIOP command defines the selector IOPs as
opposed to multiplexor IOPs. This command is required in
SYSGEN fto correctly allocate the Channel Information
Table for the Monitor. All selector IOPs at an installation
must be input on this command.

The :SIOP command has the form

:SIOP n,n,n, .

where the n's indicate which IOPs are selector IOPs. The
'n' parameter must be a one-letter character from A
through H.

:FIN The :FIN command signals the end of the control
commands for the SYSGEN phase. Upon reading the :FIN
command, SYSGEN will punch a rebootable version of
SYSLOAD and output the map, if requested, and exit to
SYSLOAD. The :FIN command should normally be used to
terminate SYSGEN when it is not desired to continue with
SYSLOAD (otherwise, the :SYSLD command should be used).

The :FIN command has the form

:FIN [MAP]

where

MAP specifies that a MAP is fo be output on the
same device being used fo log the SYSGEN con-
trol commands. If no output device was specified
on the :SYSGEN command, the MAP is output on
TYAOL.

:SYSLD The :SYSLD command also signals the end of the

control commands to SYSGEN. The :SYSLD command causes
SYSGEN tooutput the rebootable deck of RBM, if requested,
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and then exit to a SYSLOAD entry where no further control
command input is required.

The :SYSLD command has the form

ALL }

:SYSLD (IN,yyndd) [,(OUT,yyndd[,LP]), {UPD

L (V,xxxx); (MAP,yyndd[, LP])]

where

IN specifies the device to be used for loading the
Monitor, the RBM overlays, and all optional rou-
tines. The device must be either CR, PR, 9T, or
7T. This field is not optional, See the SYSGEN

command for the yyndd definifion,

ouT specifies the device to receive the hard copy
of the RAD Bootstrap. If the System RAD alloca-
tion starts on sector zero, this field is optional;
otherwise, an output device must be specified.
The output device must be either CP, PP, 9T,
or 7T.

{G:;IE)} specifies the SYSLOAD mode of operation.
The "ALL" parameter indicates that all defined
areas of the RAD are to be initialized to zero.
The "UPD" parameter indicates that existingdata
on the RAD must be saved and only the new ver-
sion of RBM should be output to the RAD, See
"SYSLOAD", below, for a further description of
these options. The default value for this parameter
is "UPD",

\% specifies the version number of the system being
loaded. Up to four alphanumeric characters can
be input for the version. The version will be
logged on LL at the start of each job and logged
with each postmortem dump.

MAP specifies that a MAP is to be output at the
completion of SYSLOAD on the yyndd device.
The device must be either LP or TY,

See the SYSGEN control command for a description of
yyndd.

SYSLOAD

When the SYSGEN phase has been completed, or when the
rebootable SYSLOAD deck punched by SYSGEN has been
input, control is transferred to SYSLOAD, SYSLOAD loads
the Monitor, the RBM Overlays and Optional Routines and
outputs these to the RAD, It then outputs the RAD Boot-
strap and the System Program's Directory to the RAD. When
SYSLOAD terminates it enters an idie state. If necessary,
the user can now load the system and user programs on the
RAD by following the sequence outlined later in this
chapter, 1f a :SYSLD command was not input to SYSGEN
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~r after rebooting the SYSLOAD deck, SYSLOAD will
initially output the following messages on the TYAQI
device:

RBM SYSLOAD
INPUT OPTIONS

The options input on the TYAO1 device must be made via
the :SYSLD command.

All writes made on the RAD during the SYSLOAD phase will
be checked to ensure that the data was correctly recorded
on the RAD.

The ALL option specifies that a complete system load is to
occur and that all RAD areas should be initialized to zeros.
The ALL option is necessary for the initial SYSLOAD or if
the RAD allocation has changed so drastically that all areas
on the RAD have moved. SYSLOAD initially zeros out all
defined areas of the RAD, If then loads three groups of ob-
ject modules in the following sequence: optional resident
routines (FPSIM, DECSIM, CVSIM, BYTSIM); resident Moni-
tor; and RBM Overlays and JCP.

The three groups of object modules must be loaded in the
stated order, but (for example) specific RBM Overlays need
not be in any special order. All these routines can be input
as one package and SYSLOAD will select and load only the
routines that were requested during SYSGEN, making it un-
necessary to rearrange the decks of the object modules ifre-
quirements change.

Each object module is identified to SYSLOAD via a DEF
item, and any object module not required is passed over,
EQODs are allowed between object modules, and the final ob~
ject module must be followed by two EODs. If all the re-
quired object modules are not present in a group, SYSLOAD

outputs the following alarm on TYAQT:

MISSING ID namel, name2,. . .
RELOAD?

where name, is the name of the missing routine, the name
being indicated by the only DEF item in the object module.

If "Y" (YES) is input to the RELOAD query, SYSLOAD
again reads the input device to load the missing routines.
If "N" (NO) is input, SYSLOAD assumes the missing rou-
tines are not required and continues.

SYSLOAD writes the required overlays on the RAD as they
are loaded and sets up the information needed to load the
overlays in the RBM OVLOAD table. Modules that are not
overlays will be loaded directly into core and lafer written
out with resident RBM,

When the directory is written on the RAD by SYSLOAD, the
System Programs Directory will contain entries for two files

named "RBM" and "RADBOOT", RADBOOT is the file that



contains a copy of the RAD Bootstrap, which is the only pro-
gram on the RAD not contained within a RAD area. There-
fore, it cannot be accessed if a RAD dump or save is
required, and for this reason a copy of the Bootstrap is kept
in the SP area.

The RBM and RADBOOT files will be the first two files in
the SP area. The area on the RAD allocated for the Monitor
will include any patch or expansion core area the user has
requested. If a new version of the RBM system exceeds the
RAD space allocated to a previous version, all programs in
the SP area must be reloaded.

After RBM and the SP Directory are output to the RAD,
SYSLOAD sets up the appropriate command list in the
Bootstrap to enable the Bootstrap to easily reload RBM
from the RAD. The Bootstrap is then written both into
the RADBOOT file and onto the starting sector of the
System RAD (SSTRACK option on :DEVICE command).

If the System RAD allocation starts at other than sector zero,
a copy of the RAD Bootstrap is punched on the device speci-
fied by the OUT keyword on the :SYSLD command. The
user can then boot in RBM by loading the hard copy of the
RAD Bootstrap. This permits having more than one Monitor
system on the user's RAD and still being able to boot in RBM
by reading in a hard copy of the Bootstrap.

UPDATE OPTION(UPD)

The UPD option can be used whenever there is an existing
version of RBM on the RAD, and the user wishes to load a
new version of the Monitor or change some of the SYSGEN
parameters. It is not necessary to go through a SYSGEN to
load a new version of the Monitor. I is only necessary to
load the rebootable SYSLOAD deck and go through a nor-
mal SYSLOAD, specifying the "UPD" optionon the :SYSLD
command, .

To change any SYSGEN-~defined parameters, it is neces~
sary fo input the complete set of SYSGEN control com-
mands. That is, there is no aftempt to merge the new ver-
sion of the Monitor with the existing version on the RAD.

If the user does not want to disturb any of the RAD areas,
the RAD areas must be input with the same size and in the
same order as the initial SYSGEN. If the size of a RAD
area has to be changed or a new RAD area has to be added,
all RAD areas (except CK or BT) must be reloaded from the
first changed area to the end of the RAD, Therefore, the
areas most subject to change in size should be allocated to
the end of the RAD so that the minimum number of areas
are affected by a change. An area that must be moved can
be saved and restored intact by using the RAD Editor Save
and Restore functions. If is normally to the user's advant=
age fo take the default size and allocation for the CK and
BT areas since these are automatically allocated at the end
of the RAD and be changed without affecting any other area.

To inform the user as to which areas on the RAD have moved,
SYSLOAD reads in the RAD Boofstrap from the existing ver=-
sion, determines where the Monitor is located on the RAD,

and then inputs the Master Directory from the existing ver-
sion. If the absolute RAD first word address is changed for
any of the SP, FP, BP, XA, or Dn areas, SYSLOAD outputs
an appropriate alarm, requests permission to continue, and
then zeros out the first sector in each area that has moved,
thus effectively erasing all data in the area. The alarms
that could be output are

RELOAD

SP AREA

FP AREA

BP AREA

Dn AREA (where 1=n<F)
XA AREA

CONTINUE ?

If the user types "YES" to the CONTINUE? query, SYSLOAD
will proceed and effectively erase each area that has moved.
A "NO" input is allowed in the event that the user made an
error in allocating the RAD areas on the !DEVICE command
and does not wish to proceed. Fora "NO"input, SYSLOAD
will output the map, if requested, and thenenter a "WAIT"
condition. Note that since SYSLOAD mustread inthe RAD
Bootstrap of the existing version to find the RAD location of
the Master Directory, the starting track of the System RAD
must be identical in both versions for the "UPD" option to
be used.

The RELOAD, SP AREA alarm would also be output if the
new version of the Monitor occupied more or less RAD space
than the existing version. Since the Monitor is the first file
in the areq, all other files have to be moved and reloaded
if the new Monitor requires a different amount of RAD space.
In this case, the user must reload the entire SP area in the
same manner as in an initial system load. The Monitor nor-
mally does not overflow its allocated RAD space when anew
version is loaded, since RAD space is allocated up to the
starting address of background.

If the first word address of background is different in a new
version from that of the existing version, the alarm

RELOAD, BGKG, PROGRAMS

is output. All programs that execute in the background,
both System Processors and user background programs, would
then have to be reloaded and absolutized for their new core
execution location,

If SYSLOAD determines that the new version is completely
compatible with the existing version, the message

RELOAD, NOTHING

is output.

After typing the necessary RELOAD alarms, SYSLOAD loads
the resident optional routines, the resident Monitor, and the
RBM Overlays as described under the ALL option.

SYSLOAD 107



LOADING SYSTEM PROCESSORS AND
USER PROGRAMS

After SYSLOAD completes its operation it will type the
message

RAD ALLOCATION OF SP AREA

When SYSLOAD has executed, the Systems Program area of
the RAD will have the following layout:

SIGMA 5/7 RBM-2 VERSION XXXX

and execute a WAIT instruction. The operator should then
place his job stack in the C device to load the appropriate
programs, perform an interrupt, and key in a "C". Control
will be transferred to the Job Control Processor to read the
first control command.

If the "ALL" option was input to SYSLOAD, or if the SP
AREA or BCKG PROGRAMS need reloading, the RAD Edi-
tor must be the first processor loaded. The RAD Editor
should be loaded by the JCP Loader onto the OV file. The
user then inputs control commands to the RAD Editor to de-
fine permanent RAD files for all system processors (including
the RAD Editor), libraries, and all user programs. The RAD
Editor can then be copied from the OV file onto its perma-
nent file via the RAD Editor COPY command. The Overlay
Loader should be the next processor loaded by the RBM
Loader onto its defined file, and this loader can then be
used to load all other processors and user programs.

SP Directory

Entries for RBM, BOOT Relative sector 0

RBM File

(Resident Monifor and RBM Sectors 1 - n
Overlays)

BOOT File Sector n + 1

Unused SP AREA Sectors (n+2) = (n+m)

SYSGEN AND SYSLOAD ALARMS

All alarm messages that can be output during SYSGEN and
SYSLOAD are defined in Table 18.

Table 18. SYSGEN and SYSLOAD Alarm Messages

Alarm Meaning

Recovery Action

Non/1/O Alarms
INPUT ORDER ERROR

wrong order,

The :MONITOR, :RESERVE, or
:DEVICE command for the Sys- start,
tem RAD has been input in the

Catastrophic error. Rerun SYSGEN from the

ERROR ITEM xx

An error has occurred in item xx
of the last control command input,
Every item (except the :), followed
by a blank or a comma, iscounted
in determining the one in error.

If xx is one greater than the last
item input, a nonoptional item
was nof input,

Control will be transferred to TYAOT to allow
the user to correct the error, Unless stated
otherwise (where the individual commands are
described) all items preceding the incorrect one
have been processed, and only items starting
with and following the incorrect one need be
input. If the user desires to input nothing from
TYAO1 and to transfer control back to the
original input device, a single colon (:) should
be input on TYAO1. If an error occurs on a
continuation card, a card containing a control
command must follow.

RAD OVERFLOW

The total number of tracks input
on the :DEVICE command have ex-
ceeded the total available size,

The :DEVICE command must be completely re-
input, with the sizes of the areas appropriately
changed.

CK AREA TOO SMALL

The amount of RAD space allo-
cated for the CK area is not suf-
ficient to hold the initial size
of background.

Either the RAD areas must be reallocated (re-
quires a rerun of SYSGEN) or a checkpoint
cannot be done with the initial size of
background.

NO SYSTEM RAD

No RAD has been designated as
the System RAD,

Catastrophic error, SYSGEN must be rerun
from the start.
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Table 18. SYSGEN and SYSLOAD Alarm Messages (cont.)

Alarm Meaning Recovery Action
Non/I/O Alarms (cont.)
BI CKSM ERR A checksum error has occurred in SYSLOAD will execute a "WAIT" instruction.
the object module being input. If the computer is put back into RUN, the next
record will be read from the BI input device.
BI SEQ ERR A sequence error has occurred in Identical to "BI CKSM ERR".

the object module being input.

ERR, CONTROL BYTE = xx

The xx control byte in the object
module being loaded cannot be
processed by SYSLOAD,

SYSLOAD will execute a "WAIT" instruction.
If the computer is put back into RUN, the cur-
rent object module will be bypassed and not
loaded.

ILL. DEF, xxxxxxxx
ILL. REF, xxxxxxxx

The specified DEF or REF is not
recognized by SYSLOAD during
the loading of an object module.

SYSLOAD will enter a "WAIT" condition. If
the computer is put back into RUN, processing
of the current object module will continue.

DUP. DEF, xxxxxxxx

The same DEF has been encountered
in two object modules, probably in-
dicating that two copies exist of the
same object module,

Identical to "ERR, CONTROL BYTE = xx".

MISSING ID

See ALL option.

See ALL option,

EOF BEFORE END ITEM

During the loading of an object
module, SYSLOAD has en-
countered a misplaced EOD or
EOF.

SYSLOAD will enter a "WAIT" condition, If
the computer is put back info RUN, the EOD
or EOF will be ignored and the next record
will be input.

OBJ. MOD. NOT RECOG.

The current object module being
loaded by SYSLOAD is not recog~
nized by SYSLOAD.

Identical to "ERR, CONTRCL BYTE = xx".

TYPEC~-OR-E

This message is output after each
object module when RBM is being
loaded from paper tape to allow
the user to load a new paper tape
for each object module,

Type "C" to continue if this is not the last ob-
ject module to be input; or "E" (meaning EOD)
if this is the last object module.

UNABLE TO FIND OLD RBM

During an update run, SYSLOAD
was unable to locate the old ver-
sion of RBM on the RAD.

SYSLOAD will continue with the load, but will
be unable to make any checks as to which areas
need reloading. The user must reload the entire
SP area of the RAD if this alarm is output,

BT AREA TOO SMALL

The space allocated to the BT area
of the RAD is insufficient to hold
the default sizes of the GO and
QV files,

There is no recovery from this condition ex~
cept to rerun the SYSGEN to either allocate
more RAD space for the BT areq, or reduce the
default size of the GO and/or OV file.

OC LABEL NOT ASSIGNED

The OC operational label has
not been assigned to a type-
writer device.

There is no recovery from this error. The OC
label must be assigned in order for the system
to function,

RELOAD
SP AREA
FP AREA
BP AREA
Dn AREA

XA AREA
BCKG. PROGRAMS
NOTHING

See UPDATE option.

See UPDATE option.
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Table 18. SYSGEN and SYSLOAD Alarm Messages (cont. )
Alarm Meaning Recovery Action
/O Alarms

yyndd UNRECOG

The device indicated by yyndd is
unrecognized by the system.

SYSGEN will enter a "wait" state. Probably an
invalid device number was input, and the
SYSGEN will have to be rerun from the start,

If the "wait" state is cleared, SYSGEN wiil re-
try the 1/O operation.

yyndd BUSY
IOP n BUSY

The indicated device or IOP has
returned a busy status.

SYSGEN will keep attempting the 1/O operation.
Probably indicates a hardware problem.

yyndd MANUAL

The indicated device is in manual
mode.

Ready the device.

yyndd WRT PROT

The indicated magnetic tape or

RAD is hardware write-protected.,

For a magnetic tape, insert a write ring and
ready the tape. For a RAD, reset the hard-
ware Write Protect switch and then clear the
"wait" state so SYSLOAD can retry the I/O
operation,

yyndd FAULT,
TDV = xxxx

A hardware fault has occurred on
the indicated device. The TDV
status byte is also output in
hexadecimal.

SYSGEN continues attempting the 1/O oper-
ation. Repair and ready the indicated device.

yyndd ERROR, SB = xxxx
yyndd PARITY, TRK = xxxx

A transmission error has occurred
with the indicated device.

SB = xxxx indicatfes the contents
of the TIO status byte in hexa-
decimal. If a parity occurs while
clearing the RAD, the bad track,
as returned in the sense order, is
also logged in hexadecimal.

SYSGEN continues attempting the 1/O oper-
ation, unless a parity has occurred while clear-
ing the RAD. In this case, this alarm and the
parity alarm will be logged and the RAD clear~
ing will continue.

yyndd UNUS. END,
TDV = xxxx

An unusual end status has been
returned from the indicated de-

vice. The TDV status byte is

alse logged in hexadecimal.

SYSGEN continues attempting the 1/0O
operation.
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APPENDIX A. SIGMA STANDARD OBJECT LANGUAGE

INTRODUCTION
GENERAL

The XDS Sigma standard object language provides a means

of expressing the output of any Sigma processor in standard
format. All programs and subprograms in this object format
can be loaded by the Monitor's relocating loader.  Such a
loader is capable of providing the program linkages needed
to form an executable program in core storage. The object
language is designed to be both computer-independent and
medium-independent; i.e., it is applicable to any XDS

Sigma computer having a 32-bit word length, and the same
format is used for both cards and paper tape.

SOURCE CODE TRANSLATION

Before a program can be executed by the computer, it must
be translated from symbolic form to binary data words and
machine instructions. The primary stages of source program
translation are accomplished by a processor. However, under
certain circumstances, the processor may not be able to trans-
late the entire source program directly into machine lan-
guage form.

If a source program contains symbolic forward reterences, a
single-pass processor such as the XDS Symbol assembler can
not resolve such references into machine language. This is
because the machine language value for the reterenced sym-~
bol is not established by a one-pass processor until after the
stafement containing the forward reference has been
processed.

A two-pass processor, such as the XDS Meta-Symbol assem-
bler, is capable of making "retroactive" changes in the
object program before the object code is output. There-
fore, a two-pass processor does not have to output any
special object codes for forward references. An example

of a forward reference in a Symbol source program is given
below.

Y EQU

$+3
CL5 z
LLR z

Z EQU 2
BG Z

R EQU Z+1

In this example the operand $ + 3 is not a forward reference
because the assembler can evaluate it when processing the
source statement in which it appears. However, the oper-
and Z in the statement

CL5 4

is a forward reference because it appears before Z has been
defined. In processing the statement, the assembler outputs
the machine-language code for CI,5, assigns a forward ref-
erence number (e.g., 12) to the symbol Z, and outputs that
forward reference number, The forward reference number
and the symbol Z are also retained in the assembler's symbol
table.

When the assembler processes the source statement
LI, R z

it outputs the machine-language code for LI, assigns a for-
ward reference number (e.g., 18) to the symbol R, outputs

that number, and again outputs forward reference number
12 for symbol Z.

On processing the source statement
Z EQU 2

the assembler again outputs symbol Z's forward reference
number and also outputs the value, which defines symbol Z,
so that the relocating loader will be able to satisfy refer-
ences to Z in statements CI,5 Z and LI,R Z. At this time,
symbol Z's forward reference number (i.e., 12) may be
deleted from the assembler's symbol table and the defined
value of Z equated with the symbol Z (in the symbol table).
Then, subsequent references to Z, as in source statement

BG Z

would not constitute forward references, since the assembler
could resolve them immediately by consulting its symbol
table.

If a program contains symbolic references to externally
defined symbols in one or more separately processed subpro-
grams or library routines, the processor will be unable to
generate the necessary program linkages.

An example of an external reference in a Symbol source pro-
gram is shown below.

REF  ALPH
L[,3  ALPH

When the assembler processes the source statement

REF ALPH
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it outputs the symbol ALPH, in symbolic (EBCDIC) form, in
a declaration specifying that the symbol is an external ref-
erence. At this time, the assembler also assigns a declara-
tion name number to the symbol ALPH but does not output
the number. The symbol and name number are retained in
the assembler's symbol table.

After a symbol has been declared an external reference, it
may appear any number of fimes in the symbolic subprogram
in which it was declared. Thus, the use of the symbol
ALPH in the source statement

LI,3  ALPH

in the above example, is valid even though ALPH is not
defined in the subprogram in which it is referenced.

The relocating loader is able to generate interprogram iink~
ages for any symbol that is declared an external definition
in the subprogram in which that symbol is defined. Shown
below is an example of an external definition in a Symbol
source program.

DEF ALPH

LI, 3  ALPH

ALPH Al 4 X'F2'

When the assembler processes the source statement

DEF ALPH

it outputs the symbol ALPH, in symbolic (EBCDIC) form, in
a declaration specifying that the symbol is an external defi-
nition. At this fime, the assembler also assigns a declaration
name number to the symbol ALPH but does not output the
number. The symbol and name number are retained in the
assembler's symbol table.

After a symbol has been declared an external definition it
may be used (in the subprogram in which it was declared) in
the same way as any other symbol. Thus, if ALPH is used as
a forward reference, as in the source statement

LI, 3 ALPH

above, the assembler assigns a forward reference number to
ALPH, in addition to the declaration name number assigned
previously. (A symbol may be both a forward reference and
an external definition.)

On processing the source statement
ALPH Al,4 X'F2!

the assembler outputs the declaration name number of the
label ALPH (and an expression for its value) and also outputs
the machine-language code for Al,4 and the constant X'F2'.

OBJECT LANGUAGE FORMAT

An object language program generated by a processor is out-
put as a string of bytes representing "load items”. A load
item consists of an item type code followed by the specif
load information pertaining to thatitem. (The detailed format
of each type of load item is given later in this appendix.)

The individual load items require varying numbers of bytes

Hol
iC
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for their representation, depending on the type and specific
content of each item. A group of 108 bytes, or fewer, com-
prises a logical record. A load item may be continued from
one logical record to the next.

The ordered set of logical records that a processor generates
for a program or subprogram is termed an "object module™.
The end of an object module is indicated by a module-end
type code followed by the error severity level assigned fo
the module by the processor.

RECORD CONTROL INFORMATION

Each record of an object module consists of 4 bytes of con-

trol information followed by a maximum of 104 bytes of load
information, That is, each record, with the possible excep-
tion of the end record, normally consists of 108 bytes of

information {i.e., 72 card columns).

The 4 bytes of control information for each record have the
form and sequence shown below.

Byte O
Record Type Mode Format
1 1 i 0 0
0 1 2 3 4 5 6
Byte 1
Sequence Number
0 7
Byte 2
Checksum
0 7
Byte 3
Record Size
0 7

Record Type specifies whether this record is the last
record of the module:

000 means last
001 means not last

Mode specifies that the loader is to read binary infor-
mation, This code is always 11.

Format specifies object language format. This code is
always 100,

Sequence Number is O for the first record of the module
and is incremented by 1 for each record thereafter,
until it recycles to 0 after reaching 255.

Checksum is the computed sum of the bytes comprising
the record. Carries out of the most significant bit
position of the sum are ignored.

Record Size is the number of bytes (including the record
control bytes) comprising the logical record (5 < record



size =108). The recordsize will normally be 108 bytes
for all records except the last one, which may be fewer.
Any excess bytes in a physical record are ignored.

LOAD ITEMS

Each load item begins with a control byte that indicates the
item type. In some instances, certain parameters are also
provided in the load item control byte. Inthe following dis-
cussion, load items are categorized according to their function:

1. Declarations identify to the loader the external and
control section labels that are to be defined in the
object module being loaded.

2. Definitions define the value of forward references,
external definitions, the origin of the subprogram being
loaded, and the starting address (e.g., as provided in
a Symbol /Meta-Symbol END directive).

3. Expression evaluation load items within a definition
provide the values (such as constants, forward refer-
ences, etc.) that are to be combined to form the final
value of the definition.

4. Loading items cause specified information to be stored
into core memory.

5. Miscellaneous items comprise padding bytes and the
module~end indicafor.

DECLARATIONS

In order for the loader to provide the linkage between subpro-
grams, the processor must generate for each external refer-
ence ordefinition aload item, referred to as a "declaration”,
containing the EBCDIC code representation of the symbol
and the information that the symbol is either an external ref-
erence or a definition (thus, the loader will have access to
the actual symbolic name).

Forward references are always internal references within an
object module. (External references are never considered
forward references.) The processor does not generate a dec-
laration for a forward reference as it does for externals; how~
ever, it does assign name numbers to the symbols referenced.

Declaration name numbers (for control sections and external
labels) and forward reference name numbers apply only within
the object module in which they are assigned. They haveno
significance in establishing interprogram linkages, since
external references and definitions are correlated by match-
ing symbolic names. Hence, name numbers used in any
expressions in a given object module always refer to symbols
that have been declared within that module.

The processor must generate a declaration for each symbol
that identifies a program section. Although the XDS Symbol
assembler used with the Monitor aliows only a standard con-
trol section (i.e., program section), the standard object
language includes provision for other types of control sec-
tions (such as dummy control sections). Each object module
produced by the Symbol processor is considered to consist of
af least one control section. If no section is explicitly iden-
tified in a Symbol source program, the assembler assumes it
to be a standard control section (discussed below). The stan-
dard control section is always assigned a declaration name

number of 0. All other control sections (i.e., produced by
a processor capable of declaring other control sections) are
assigned declaration name numbers (1, 2, 3, etc.) in the
order of their appearance in the source program.

In the load items discussed below, the access code, pp, des-
ignates the memory protection class that is to be associated
with the control section. The meaning of this code is given
below.

PP Memory Protection Featuref

00 Read, write, or access instructions from,
01 Read or access instructions from.

10 Read only.

11 No access.

Control sections are always allocated on a doubleword
boundary. The size specification designates the number of
bytes to be allocated for the section.

Declare Standard Control Section

Byte O
Control byte
0 0 0 1 0 1 1
1 2 3 4 5 6 7
Byte 1
Access code Size (bits 1 through 4)
p P 0 0
0 1 2 3 4 5 6 7
Byte 2

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

0 7

This item declares the standard control section for the object
module. There may be no more than one standard control
section in each object module. The origin of the standard
confrol section is effectively defined when the first reference
to the standard control section occurs, although the declara-
tion item might not occur unfil much later in the object
module.

"uRead" means a program can obtain information from the
protected area; "write" means a program can store informa-
tion into a protected area; and, "access" means the compu-
ter can execute instructions stored in the protected area.
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This capability is required by one-pass processors, since Byte 4
the size of a section cannot be determined until all of » N b
h
the load information for that section has been generated by Size (bits 5 through 12)
the processor.
. 0 7
Declare Nonstandard Control Section
Control byte Size (bits 13 through 20)
0 0 0 0 1 1 0 0
0 1 2 3 4 5 6 7 0 7
B This item comprises a declaration for a dummy control sec-
yte 1 . - . Jre
tion. If results in the allocation of the specified dummy
Access code Size (bits 1 through 4) section, if that section has not been allocated previously
3 P 0 0 by another object module. The label that is to be associ-
o 1 2 3 4 S ated with the first location of the allocated section must be
! a previously declared external definition name. (Even
Byte 2 though the source program may not be required to explicitly

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

0 7

This item declares a control section other than standard con-
trol section {see above). Note that thisitem is not applicable
to the XDS Symbol processor used with the Monitor system,
However, the loader is capable of loading object modules
(produced by other processors, such as the Meta-Symbol
and FORTRAN 1V processors) that do contain this item,

Declare Dummy Section

Byte O
Control byte
0 0 0 0 i 0 0 1
0 1 2 3 4 5 6 7
Byte 1
First byte of name number
0 7
Byte 2
Second byte of name number!
0 7
Byte 3
Access code Size (bits 1 through 4)

P P 0 0

0 1 2 3 4 7

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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designate the label as an external definition, the processor
must generate an external definition name declaration for
that label prior to generating this load item. )

Declare External Definition Name

Byte O
Control byte
0 0 0 0 0 0 1 1
0 1 2 3 4 5 6 7
Byte 1
Name length, in bytes (K)
0 7
Byte 2
First byte of name
0 7
Byte K+1
Last byte of name
0 7

This item declares a label (in EBCDIC code) that is an exter-
nal definition within the current object module. The name
may not exceed 63 bytes in length,

Declare Primary External Reference Name

Byte 0
Control byte
0 0 0 0 0 1 0 1
0 1 2 3 4 5 6 7
Byte 1
Name iength (K), in bytes
0 7



Byte 2
First byte of name
0 7
Byte K+1
Last byte of name
0 7

This item declares a symbol (in EBCDIC code) that is a pri-
mary external reference within the current object module.
The name may not exceed 63 bytfes in length,

A primary external reference is capable of causing the loader
to search the system library for a corresponding external
definition. If a corresponding external definition is not
found in another load module of the program or in the system

library, a load error message is output and the job is errored.

Declare Secondary External Reference Name

Byte O
Control byte
0 0 0 0 0 1 1 0
0 1 2 3 4 5 6 7
Byte 1
Name length, in bytes (K)

0 7
Byte 2

First byte of name
0 . 7
Byte K+1

Last byte of name
0 7

This item declares a symbol (in EBCDIC code) that is a sec-
ondary external reference within the current object module,
The name may not exceed 63 bytes in length,

A secondary external reference is not capable of causing the
loader to search the system library fora corresponding exter-
nal definition. If a corresponding external definition is not
found in another load module of the program, the job is not
errored and no error or abnormal message is output.

Secondary external references often appear in library routines
that contain optional or alternative subroutines, some of which
may not be required by the user's program, By the use of pri~
mary external references in the user's program, the user can
specify that only those subroutines thatare actually required by
the current job are tobe loaded. Althoughsecondary external
references do not cause loading from the library, they do cause
linkages to be made between routines that are loaded.

DEFINITIONS

When a source language symbol is to be defined (i.e., equa-
ted with a value), the processor provides for such a value by
generating an object language expression to be evaluated by
the loader. Expressions are of variable length, and termi-
nate with an expression-end control byte (see Section 4 of
this appendix). An expression is evaluated by the addition
or subtraction of values specified by the expression.

Since the loader must derive values for the origin and start-
ing address of a program, these also require definition.

Byte O
Control byte
0 0 0 0 0 1 0 0
0 1 2 3 4 5 6 7

This item sets the loader's load-location counter to the
value designated by the expression immediately following
the origin control byte. This expression must not contain
any elements that cannot be evaluated by the loader (see
Expression Evaluation which follows).

Forward Reference Definition

Byte 0
Control byte

0 0 0 0 1 0 0
0 1 2 3 4 5 6 7
Byte 1

First byte of reference number
0 7
Byte 2

Second byte of reference number
0 7

This item defines the vaiue (expression) for a forward refer-
ence. The referenced expression is the one immediately
following byte 2 of this load item, and must not contain
any elements that cannot be evaluated by the loader (see
Expression Evaluation which follows).

Forward Reference Definition and Hold

Byte O
Control byte

0 0 0 1 0 0 0 0
0 1 2 3 4 5 6 7
Byte 1

First byte of reference number
0 7
Byte 2

Second byte of reference number
0 7
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This item defines the value (expression) for a forward refer-
ence and notifies the loader that this value is to be retained
in the loader's symbol table until the module end is encoun-
tered. The referenced expression is the one immediately
following the name number. It may contain values that have
not been defined previously, but all such values must be
available to the loader prior to the module end.

After generating this load item, the processor need not retain
the value for the forward reference, since that responsibility
is then assumed by the loader. However, the processor must
retain the symbolic name and forward reference number
assigned to the forward reference (until module end).

External Definition

Byte O
Control byte

0 0 0 1 0 1 0

1 2 3 4 5 6 7
Byte 1

First byte of name number

0 7

Byte 2
Second byte of name numberf
0 7

This item defines the value (expression) for an external
definition name. The name number refers to a previously
declared definition name. The referenced expression is
the one immediately following the name number.

Define Start

Byte O
Control byte
0 0 0 0 1 1 0 1
0 1 2 3 4 5 6 7

This item defines the starting address (expression) to be used
at the completion of loading. The referenced expression is
the one immediately following the control byte.

EXPRESSION EVALUATION

A processor must generate an object language expression
whenever it needs to communicate to the loader one of
the following:

1. A program load origin.

2. A program sfarting address.

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent,
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3. An external definition value.
4, A forward reference value.

5. A field definition value.

Such expressions may include sums and differences of con~
stants, addresses, and external or forward reference values
that, when defined, will themselves be constants or addresses.

After initiation of the expression mode, by the use of a con-
trol byte designating one of the five items described above,
the value of an expression is expressed as follows:

1. An address value is represented by an offset from the
control section base plus the value of the control sec-
fion base.

2. The value of a constant is added to the accumulated
sum by generating an Add Constant (see below) control
byte followed by the value, right-justified in fourbytes.

The offset from the control section base is given as a
constant representing the number of units of displace-
ment from the control section base, at the resolufion
of the address of the item. That is, a word address
would have its constant portion expressed as a count of
the number of words offset from the base, while the
constant portion of a byte address would be expressed
as the number of bytes offset from the base.

The control section base value is accumulated by means
of an Add Value of Declaration (see below) or Subtract
Value of Declaration load item specifying the desired
resolution and the declaration number of the control
section base. The loader adjusts the base value to the
specified address resolution before adding it to the cur-
rent parfial sum for the expression.

In the case of an absolute address, an Add Absolute
Section (see below) or Subtract Absolute Section con-
trol byte must be included in the expression to identify
the value as an address and to specify its resolution.

3. An external definition or forward reference value is
included in an expression by means of a load item add-
ing or subtracting the appropriate declaration or forward
reference value. If the value is an address, the reso-
|ution specified in the control byte is used to align the
value before adding it to the current partial sum for the
expression. If the value is a constant, no alignment is
necessary.

Expressions are not evaluated by the loader until all required
values are available. In evaluating an expression, the
loader maintains a count of the number of values added or
subtracted at each of the four possible resolutions. A sepa-
rate counter is used for each resolution, and each counter

is incremented or decremented by 1 whenever a value of the
corresponding resolution is added to or subtracted from the
loader's expression accumulator, The final accumulated sum
is a constant, rather than an address value, if the final count
in all four counters is equal to 0. If the final count inone
(and only one) of the four counters is equal to +1 or -1, the



accumulated sum is a "simple address" having the resolution
of the nonzero counter. If more than one of the four counters
have a nonzero final count, the accumulated sum is termed
a "mixed-resolution expression" and is freated as a constant
rather than an address.

The resolution of a simple address may be altered by means
of a Change Expression Resolution (see below) control byte.
However, if the current partial sum is either a constant or
a mixed-resolution value when the Change Expression Reso-
[ution control byte occurs, then the expression resolution

is unaffected.

Note that the expression for a program foad origin or start-
ing address must resolve to a simple address, and the single
nonzero resolution counter must have a final count of +1
when such expressions are evaluated.

In converting a byte address to a word address, the two least
significant bits of the address are truncated. Thus, if the
resulting word address is later changed back to byte resolu-
tion, the referenced byte location will then be the first byte
(byte 0) of the word.

After an expression has been evaluated, its final value is
associated with the appropriate load item.

In the following diagrams of load item formats, RR refers to
the address resolution code, The meaning of this code
is given in the table below.

RR Address Resolution
00 Byte

01 Halfword

10 Word

11 Doubleword

The load items discussed in this appendix, "Expression
Evaluation", may appear only in expressions.

Add Constant

Byte O
' Control byte
0 0 0 0 0 0 0 1

1 2 3 4 5 6 7
Byte 1

First byte of constant
0 7
Byte 2
Second byte of constant

0 7

Byte 3
Third byte of constant
0 7
Byte 4
Fourth byte of constant
0 7

This item causes the specified 4-byte constant to be added
to the loader's expression accumulator. Negative constants
are represented in two's complement form.

Add Absolute Section

Byte O

Control byte
0 0 1 1 0 1 R R
0 1 2 3 4 5 6 7

This item identifies the associated value (expression) as a
positive absolute address. The address resolution code, RR,
designates the desired resolution.

Subtract Absolute Section

Byte O
Control byte
0 1 1 1 0 R R
0 1 2 3 4 5 6 7

This item identifies the associated value (expression) as a
negative absolute address. The address resolution code,
RR, designates the desired resolution.

Add Value of Declaration

Byte O
Control byte

0 1 0 0 0 R R
0 1 2 3 4 5 6 7
Byte 1

First byte of name number
0 7
Byte 2
Second byte of name number’

0 7

f
If the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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This item causes the value of the specified declaration tobe
added to the loader's expression accumulator. The address
resolution code, RR, designates the desired resolution, and
the name number refers to a previously declared definition
name that is to be associated with the first location of the
allocated section.

One such item must appear in each expression for a reloca-
table address occurring within a control section, adding the
value of the specified control section declaration (i.e.,
adding the byte address of the first location of the control
section).

Add Value of Forward Reference

Byte O
Control byte
0 0 1 0 0 1 R R
0 i 2 3 4 5 6 7
Byte 1
First byte of forward reference number
0 7
Byte 2
Second byte of forward reference number

0 7

This item causes the value of the specified forward reference
to be added to the loader's expression accumulator, The
address resolution code, RR, designates the desired resolu-
tion, and the designated forward reference must not have
been defined previously.

Subtract Value of Declaration

Byte 0
Control byte

0 1 0 1 0 R R
0 1 2 3 4 5 6 7
Byte 1

First byte of name number

0 7
Byte 2

Second byte of name number!

This item causes the value of the specified declaration to
be subtracted from the loader's expression accumulator.

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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The address resolution code, RR, designates the desired
resolution, and the name number refers to a previously de-
clared definition name that is to be associated with the
first location of the allocated section.

Subtract Value of Forward Reference

Byte O
Control byte
0 1 0 i i R R
0 1 2 3 4 5 6 7
Byte 1
First byte of forward reference number
0 7
Byte 2
Second byte of forward reference number
0 7

This item causes the value of the specified forward reference
to be subtracted from the loader's expression accumulator,
The address resolution code, RR, designates the desired reso-
lution, and the designated forward reference must not have
been defined previously.

Change Expression Resolution

Byte O
Control byte
0 0 1 1 0 0 R R
0 1 2 3 4 5 6 7

This item causes the address resolution in the expression to
be changed to that designated by RR.

Expression End

Byte O
Control byte
0 0 0 0 0 1
1 2 3 4 5 6 7

This item identifies the end of an expression (the value of
which is contained in the loader's expression accumulator).

LOADING
Load Absolute

Byte O
Control byte
1 0 0 N N N N
1 2 3 4 5 6 7



Byte 1
First byte to be loaded
0 . 7
Byte NNNN
Last byte to be loaded
0 7

This item causes the next NNNN bytes to be loaded abso-
lutely (NNNN is expressed in natural binary form, except
that 0000 is interpreted as 16 rather than 0). The load loca-
tion counter is advanced appropriately.

Load Relocatable (Long Form)

Byte O
Control byte
0 1 0 1 Q C R R
0 1 2 3 4 5 6 7
Byte 1
First byte of name number
0 7
Byte 2
Second byte of name numberf

0 | 7

This item causes a 4-byte word (immediately following this
load item) to be loaded, and relocates the address field
according to the address resolution code, RR. Control bit
C designates whether relocation is to be relative to a for-
ward reference (C = 1) or relative to a declaration (C = 0).
Control bit Q designates whether a 1-byte (Q = 1) or a
2-byte (Q = 0) name number follows the control byte of
this load item.

If relocation is to be relative to a forward reference, the
forward reference must not have been defined previously.
When this load item is encountered by the loader, the load
location counter can be aligned with a word boundary by
loading the appropriate number of bytes containing all zeros
(e.g., by means of a load absolute item).

Load Relocatable (Short Form)

Byte O
Control byte
1 C D D D D D D
0 1 2 3 4 5 6

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent,

This item causes a 4-byte word (immediately following this
load item) to be loaded, and relocates the address field
(word resolution). Control bit C designates whether reloca-
tion is to be relative to a forward reference (C = 1) or rela-
tive to a declaration {C = 0). The binary number DDDDDD
is the forward reference number or declaration number by
which relocation is to be accomplished.

If relocation is to be relative to a forward reference, the
forward reference must not have been defined previously.
When this load item is encountered by the loader, the load
location counter must be on a word boundary (see "Load
Relocatable (Long Form)®, above).

Repeat Load
Byte O
Contro!l byte
0 0 0 0 1 1 1 1
0 1 2 3 4 5 6 7
Byte 1
First byte of repeat count

0 7
Byte 2

Second byte of repeat count
0 7

This item causes the loader to repeat (i.e., perform) the

subsequent load item a specified number of times. The
repeat count must be greater than 0, and the foad item to
be repeated must follow the repeat load item immediately.

Define Field
Byte O

Conirol byte
0 0 0 0 0 1 1 1
0 i 2 3 4 5 6 7
Byte 1

Field location constant, in bits (K)

Byte 2

Field length, in bits (L)

0 7

This item defines a value (expression) fo be added to a field
in previously loaded information. The field is of length L
(1 = L =< 255) and terminates in bit position T, where:

T = current load bit position =256 +K,

Appendix A 119



The field location constant, K, may have any value from
1 to 255. The expression to be added to the specified field
is the one immediately following byte 2 of this load item.

MISCELLANEOUS LOAD ITEMS
Padding
Byte O
Control byte
0 0 0 0 0 0 0 0
0 1 2 3 4 5 6 7

Padding bytes are ignored by the loader. The object lan-

Byte 1
Severity level
0 0 0 E E E E
i 2 3 4 5 6 7

This item identifies the end of the object module. The
value EEEE is the error severity level assigned to the mod-
ule by the processor (see "LOAD", in Chapter 2 of this
manual).

guage allows padding as a convenience for processors. OBJECT MODULE EXAMPLE
Module End
Byte O The following example shows the correspondence between
Control byfe the st'ctemen'rs of a Symbol source program and the string
5 0 0 0 1 ] 0 of object by’res'output for that program 'b?l the assembler,
The program, listed below, has no significance other than
0 1 2 3 4 5 6 7 illustrating typical object code sequences.
Example
1 DEF AA,BB,CC CC IS UNDEFINED BUT CAUSES NO
ERROR
2 REF RZ,RTN EXTERNAL REFERENCES DECLARED
3 00000 ALPHA  CSECT DEFINE CONTROL SECTION ALPHA
4 000C8 ORG 200 DEFINE ORGIN
5 000C8 22000000 N AA LI, CNT 0 DEFINES EXTERNAL AA; CNT IS A
FWD REF
6 000C¢9 32000000 N LW,R RZ (R IS A FORWARD REFERENCE;
7 * {4 RZ IS AN EXTERNAL REFERENCE, AS
8 * L DECLARED IN LINE 2
9 000CA 50000000 N RPT AH,R KON ( DEFINES RPT; R AND KON ARE
10 * | FORWARD REFERENCES
11 000CB 69200000 F BCS, 2 BB BB IS AN EXTERNAL DEFINITION
12 * [ USED AS A FORWARD REFERENCE
13  000CC 20000001 N AL CNT 1 CNT IS A FORWARD REFERENCE
14 000CD 680000CA B RPT RPT IS A BACKWARD REFERENCE
15 000CE 68000000 X B RTN RTN IS AN EXTERNAL REFERENCE
16  000CF 0001 A KON DATA,2 1 DEFINES KON
17 00000003 R EQU DEFINES R
18 00000004 CNT EQU DEFINES CNT
19 000DO 224FFFFF A BB LI,CNT -1 DEFINES EXTERNAL BB THAT HAS
20 * ALSO BEEN USED AS A FORWARD
21 * REFERENCE
22 000C8 END AA END OF PROGRAM
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CONTROL BYTES (In Binary)

Begin Record Record number: 0

00111100 Record type: not last, Mode binary, Format: object language.
00000000 Sequence number 0

01100011 Checksum: 99

01101100 Record size: 108

Record control
information not
part of load item

03020101 (hexadecimal code comprising the load item) h
00000011 Declare external definition name (2 bytes) Name: AA Declaration number: 1
03020202 > Source Line 1
00000011 Declare external definition name (2 bytes) Name: BB Declaration number: 2
03020303
00000011 Declare external definition name (2 bytes) Name: CC Declaration number: 3 J
0502D9E? A
00000101 Declare primary reference name (2 bytes) Name RZ Declaration number: 4
>  Source Line 2
0503D9E3D5
00000101 Declare primary reference name (3 butes) Name: RTN Declaration number: 5 )
0A010100000320200002 A
00001010 Define external definition
Number 1 ;
00000001 Add constant: 800 X*'320' >  Source Line 5
00100000 Add value of declaration (byte resolution)
Number 0
00000010 Expression end . J
040100000320200002 A
00000100 Origin
00000001 Add constant: 800  X'320' B ¢
00100000 Add value of declaration (byte resolution) Source Line 4
. Number 0
00000010 Expression end J
4422000000 3
01000100 Load absolute the following 4 bytes: X'22000000'
07EB0426000002
00000111 Define field
Field location constant: 235 bits > Source Line 5
Field length: 4 bits
Add the following expression to the above field:
00100110 Add value of forward reference (word resolution)
Number 0
00000010 Expression end J

No object code is generated for source lines 3 (define control section) or 4 (define origin) at the time they are encountered.
The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires.
The origin definition is generated prior to the first instruction.
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10000100

00000111

00100110

00000010

11001100

00000111

00100110

00000010

11010010

01000100

00000111

00100110

00000010

10000000

10000101

00001000

8432000000
Load relocatable (short form). Relocate address field (word resolution)
Relative to declaration number 4

The following 4 bytes: X'32000000'

07EB0426000602

Define field

Field location constant: 235 bits

Field length: 4 bits

Add the following expression to the above field:
Add value of forward reference (word resolution)
Number 6

Expression end

Load relocatable (short form). Relocate address field (word resolution)
Relative to forward reference number 12

The following 4 bytes: X'50000000'
07EB0426000602

Define field

Field location constant: 235 bits

Field length: 4 bits

Add the following expression to the above field:
Add value of forward reference (word resolution)
Number 6

Expression end

D269200000
Load relocatable (short form). Relocate address field (word resolution)
Relative to forward reference number 18

The following 4 bytes: X'69200000'

4420000001
Load absolute the following 4 bytes: X'20000001"

07EB0426000002

Define fieid

Field location constant: 235 bits

Field length: 4 bits

Add the following expression to the above field:
Add value of forward reference (word resolution)
Number 0

Expression end

80680000CA
Load relocatable (short form). Relocate address field (word resolution)

Relative to declaration number 0
The following 4 bytes: X'680000CA'

8568000000

Load relocatable (short form). Relocate address field (word resolution)
Relative to declaration number 5

The following 4 bytes: X'68000000'

08

Define forward reference (continued in record 1)
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Source Line 6

Source Line ¢

Source Line 11

Source Line 13

Source Line 14

Source Line 15

Source Line 16



Begin Record

Record number 1

00011100
00000001
11101100
01010001

00000001
00100000

00000010

01000010

00001000

00000001

00000010

00001000

00000001

00000010

00001111

01000001

00001000

00000001

00000010

00001010

00000001
00100000

00000010

01000100

00001101
00000001
00100000

00000010

Record type: last, Mode: binary, Format: object language.

Sequence number 1
Checksum: 236

Record size: 81

000C010000033C200002 (continued from record 0)
Number 12

Add constant: 828 X'33C'

Add value of declaration (byte resolution)
Number 0

Expression end

42001
Load absolute the following 2 bytes: X'0001"

080006010000000302
Define forward reference
Number 6

Add constant: 3 X'3'

Expression end

0800000 10000000402
Define forward reference
Number 0

Add constant: 4 X'4'
Expression end

0F00024100

Repeat load

Repeat count: 2

Load absolute the following 1 bytes: X'00'

0800120100000340200002

Define forward reference

Number 18

Add constant: 832 X'340*

Add value of declaration (byte resolution)
Number 0

Expression end

0A020100000340200002

Define external definition

Number 2

Add constant: 832  X'340'

Add value of declaration (byte resolution)
Number 0

Expression end

A4224FFFFF
Load absolute the following 4 bytes: X'224FFFFF’

0D0100000320200002

Define start

Add constant: 800 X'320'

Add value of declaration (byte resolution)
Number 0

Expression end

Record Control
Information

Source Line 16

Source Line 17

Source Line 18

Advance to Word
Boundary

Source Line 19

Source Line 22
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0B000344
00001011 Declare standard control section declaration number: 0
Access code: Full access. Size 836 X'344'

OEO00
00001110 Module end
Severity level: X'0'

A table summarizing control byte codes for object language load items is given below.

Object Code Control Byte Type of Load Item
0 0 0 0 0 O 0 Padding
0 0 0 0 0 O i Add constant
0 0 0 0 0 0 1 O Expression end
0 0 0 0 0 0 1 1 Declare external definition name
0 0 0o 0 0 1 o0 O Origin
0 0 0 0 O 1 0 1 Declare primary reference name
0 o 0 0O O 1 v O Declare secondary reference name
0 0 0 0 O 1 1 1 Define field
0 0 60 0 1 0 O O Define forward reference
0o o 0 0 1 0 0 1 Declare dummy section
0 0 0 0 1 0 v O Define external definition
0o 0o 0 0 1 0 1V 1 Declare standard control section
0O 0 0 0 1 1 0 O Declare nonstandard control section
6 0 0 0 v 1 0 1 Define start
o 0o o o0 1 1 1 o0 Module end
o o 0o o 1 1 1 1 Repeat load
o 0 0 1 0 0 0 0 Define forward reference and hold
0 0 1 0 0 O R R Add value of declaration
6 0o 1 0 0 1 R R Add value of forward reference
o 0o 1 0 1 O R R Subtract value of declaration
¢c 0 1 0 1 1 R R Subtract value of forward reference
o 0 1t 1 0 0 R R Change expression resolution
¢c 0 1 1 0 1 R R Add absolute section
0o o 1 1 1 0 R R Subtract absolute section
0 1 0 0 N N N N Load absolute
0 1 0 1. @ € R R Load relocatable (long form)
1 C D DD D D D Load relocatable (short form)
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APPENDIX B. REAL-TIME PERFORMANCE DATA

RESPONSE TO INTERRUPTS BY CENTRALLY
CONNECTED TASKS

Table B-1 shows the time (in psec) used by the system to
save the interrupted context and establish the interrupting
task context. This time includes the XPSD in the interrupt
location context and represents the total time between the
interrupt becoming active and the start of execution of the
first instruction in the task (assuming no interruption by a
higher priority task). The minimum and maximum times
reflect minimum and maximum memory overlap.

1/0 INTERRUPT

Following successful completion of an I/O device access,

the 1/O interrupt will remain active for a maximum of

90 psec, assuming that no higher priority interrupts have
become active during this period. RBM never disables the
interrupt system for longer than 100 psec.

Upon clearing the 1/O interrupt, the system proceeds with
cleanup of the request at the priority level of the inter-
rupted task.

CONSOLE INTERRUPT

The Console Interrupt remains active for less than 30 psec.
During this time, a flag in the Control Task is set to indi-
cate the occurrence of the interrupt and the Control Task

interrupt is triggered.

OVERLAY LOADING

Overlay loading is accomplished with a negligible percent-
age of total time devoted to non-1/O system activity. For
example, on the Model 7202/7204 RAD, a 1400-word over-
lay requires approximately 50 msec, assuming average la-
tency (17 mils) and 1/O transfer time of 34 msec. To this
must be added the time waited to gain access to the RAD
(time of request, if any in progress, plus the time of any
higher priority requests).

Table B-1.  Times Required to Save Interrupted Context

Registers Times in Task interrupts back- Task interrupts system or fore- No ac-
Saved psecf ground with accounting ground tasks with accounting counting
Min, 39.0 34.4 30.8
4
Max. 42.2 36.1 32.4
Min. 42.2 37.6 34.0
8
Max. 44.8 39.7 36.0
Min. 48.6 44.0 404
16
Max. 52.0 46.9 43.2
Mimes assume a Sigma 7 configuration without map.
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APPENDIX C. RAD STORAGE REQUIREMENTS

Assuming a Model 7202/7204 RAD, a rough approximation
of the amount of RAD space required by the RBM system is
approximately 60 tracks to store the Monitor plus the fol-
lowing processors:

Macro-Symbol

FORTRAN 1V-H

FORTRAN Math/Run-Time Library
Symbol

Overlay Loader

RAD Editor
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The RAD areas used by the system require the following ap-
proximate numbers of tracks:

RAD Area Number of Tracks
System Programs 50
Checkpoint 8 (assuming an 11K background)

45 (sufficient for a Macro-
Symbol "assemble and go" of
about a 7000 line source
program)

Background Tempf

t L.
‘The size of the Background Temp area is highly dependent
on a user's requirements.
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7T device code, 8
9T device code, 8

A

abnormal conditions, 35, 36

abnormal returns, 36

abort, 4

ABORT/EXIT routine, 97

ABORT function, 51

ABORT return, 48, 45

absolute core image, 45

access methods, 29

accounting services, 3

action character, 26

active foreground program, vi

add constant, 117

add value of declaration, 117

add value of forward reference, 118

addend value, vi

address resolution, 117

address resolution code, vi

addressing files, 29

AlO status, 30

AL file, 17,3

ALL map, 65, 95

ALL option, 106

ALLOBT control command (Monitor), 13,7, 14, 28

ALLOBT control command (SYSGEN), 105, 100

ALLOT control command (Editor), 80, 28

ALLOT examples, 81

ARM function, 52, 48, 49

assemble compressed deck, 90

assemble from compressed deck, 89

assemble source program, 89, 90, 91

assemble compressed program, 91

ASSIGN command created DCBS, 33

ASSIGN control command (Loader), 62, 56, 63,75

ASSIGN control command (Monitor), 8,7,9, 10, 28,
32, 33,63,75

ATTEND control command (Monitor), 12,7, 11, 53, 68, 81

BA processor specification option, 17
background, 1

background areq, vi

Background Data areq, 3,4, 99
background devices, 15
background IOQ table, 101
background job, 25

background job stack, 23, 2
background memory, 25
background overlay programs, 54
background program, vi

Background Programs area (BP), 78, 4, 9, 99
background stack, 25

background Temp area, 28, 4,9, 14, 19, 58, 99, 100, 104
background Temp File, 18,9

bad RAD tracks, 78,99

batch, 92

batch assemblies, 20

batch assembly mode, 17

batch job, 6

batch mode, 90

batch processing, 2

BDTRACK control command (Editor), 85,78
BI operational label, 8

binary input, vi

binary object module, 59, 56

binary output, 90

blank COMMON, 75, 5, 54, 60

blank COMMON allocation, 75

blank COMMON names, 76

block boundary, 29

blocked files, 28, 14, 18, 29,78

blocked sequential output, 30

blocking buffers, 13,18, 19

blocking files, 3

BO operational label, 8

BO processor specification option, 17
BRAD entry, 100

buffer pool, 97

C

C key-in, 23

C operational label, 8,24
calling overlay segments, 76
calling Public Library, 64
calling RAD Editor, 80

CALT instruction, 28

card punch, 26

card reader, 26

card reader controller, 29

CC control command (Monitor), 12,7
CC key=-in, 24,12

central connection, 49

centrally connected interrupt, vi
centrally connected task, 45, 31, 125
change expression resolution, 118
change memory boundary, 25
channel designation codes, 9
CHECK function, 37,28, 38
check I/O completion, 37
CHECK system, 29

CHECKed operations, 38
CHECKed request, 29
checkpoint, 48,2, 3,99
Checkpoint/Restart, 97
checkpointed job, vi

Index
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CI operational label, 8

CI processor specification option, 17
CINT key-in, 24

CLEAR control command (Editor), 82
CLOSE file, 37

CLOSE function, 30, 37

CLOSE request, 30

CN processor specification option, 17
CO operational label, 8

CO processor specification option, 17
COC key=-in, 23

combined key-ins, 25

COMMON, 62

COMMON aiiocation, 75
COMMON centrol command {Leader), 60, 56,75
common storage, 46,75

completion status, 29

compressed files, 29,3, 39,78
compressed input, 17,90

compressed output, 17,90, 91
compressed programs, 90

compressing directory entries, 78
computing library file sizes, 79
CONNECT statement, 76

CONNECT function, 51,46,48,49,76
connecting tasks to interrupts, 48, 2
console interrupt, 125

constructing library, 64

control command, vi

control message, vi

control panel task, 23,97

COPY control command (Editor), 81,80, 82
COPY examples, 81

core allocation, 96

core memory layout, 96,97

core memory requirements, 2

core size, 102

core storage area allocations, 76

CP device code, 8

CPU options, 10

CR device code, 8

CTINT control command (SYSGEN), 105

D processor specification option, 17
DAL control command (Monitor), 17,7
data areq, 78
data areas
background, 99
foreground, 99
Data Control Block (DCB), 62,vi, 1,8, 28
data files, 78
DATA statement, 54
date, 3, 24
DB key-in, 25
DC device code, 8
DCB, 1,8,30,75
DCB creation, 32
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DCB format, 33
DCB table, 11
DCB
ASSIGN created, 33
Loader created, 33
user created, 32, 33
DCBTAB, 47,62, 63
DCT, 28, 100
decimal arithmetic trap, 48, 50
decimal simulation routines, 97
declaration, vi
declaration number, vi
deciarations, 113
DED key-in, 25
dedicated device, 25
dedicated memory, vi
DEF, 63
DEF/REF, 63
DEF/REF linkage, 55
define field, 119
define files, 13
DEFREF file, 64,79, 80,83
DELETE control command (Editor), 82
DELETE examples, 82
DEVICE control command (SYSGEN), 103, 99,
104, 107
device control table, 100, 28, 103
device controller, 29
device dedication, 25
device designation codes, 9
device file mode, 42, 100
device mode, 9
device requests, 29
device type code, 102
device types, 102
DF key-in, 25
direct access, 29, 30
direct connection, 49
direct I/O (I0EX), 31,4, 25
direct 1/O operations, 2
direct input, 4
directly connected interrupt, vi
directly connected tasks, 31
DISABLE function, 52,49
disable interrupts, 49
DISARM function, 52, 48, 49
disarm interrupts, 49
DM key=-in, 25
DO operational label, 8
double buffering, 30
DSECT, 60, 62
DT key-in, 24
dummy section, 114, vi
Dump Accountfing Log, 17
Dump Background key-in, 25
DUMP control command (Editor), 84
DUMP examples, 84
Dump Foreground key=in, 25
Dump Monitor key=in, 25
Dumps, 23
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E

EBCDIC data, 29

EBCDIC file, 64,79, 83

elapsed time, 3

ENABLE function, 52,49

end record, vi

end-action, 31

end-action address, 30

end-of-file mark, 16

End-Of-Message key, 23

entry address, 64

ENTRY keyword, 76

entry pool, 29

EOD control command (Monitor), 15,7, 55,90, 93
EOD record, 38

EQF, 16

EQU directive, 18

error codes, 35

error conditions, 36

error conditions returns, 35

error severity level code, vi

EXCLUDE control command (Loader), 56, 60, 63
execution location, vi

execution time, 12

EXIT function, 51

EXIT function call, 45

EXIT return, 45,48

EXIT routine, 31

expression, vi

expression end, 118

expression evaluation, 116

external definition, 63, vi, 116
external definition name, 114

external interrupt, 6

external reference, 63, vi, 79

external reference name, primary, 114
external reference name, secondary, 115

F

F:DCB, 75

feed check, 26

FFPOOL, 102

FG key-in, 13,25

FGC key~in, 25

file allocation, 78

file deletion, 78

file directories, 78, 5

file directory entry, 79

file format, 83

file keyword, 65

file organization, 28, 42

file positioning, 15

file size, 28,78,79,84

file truncations, 83

FIN control command (Monitor), 15,7
FIN control command (SYSGEN), 105
fixed-point arithmetic trap, 48, 50
floating=point arithmetic trap, 48, 50

floating=-point simulation, 102
floating=point simulation routines, 97
FMBOX, 102

FMEM key=in, 25

foreground, 1

foreground areq, vi, 97,99

foreground blocking buffer, 102
foreground execution time, 3
foreground exit, 97

foreground IOQ table, 101
foreground job examples, 94
foreground mailbox, 2, 63, 97, 102
foreground memory, 25

foreground memory allocation, 25
foreground overlay programs, 54
foreground program, 2, vi, 3, 11, 13, 24, 49, 80, 99
foreground program loading, 45

Foreground Programs area (FP), 78, 24, 64, 65,79, 99

foreground protection, 25
foreground Root Loader, 45,49, 50, 97
foreground service routines, 97
foreground task, 47,vi, 2,6
Foreground Programs Directory, 4
foreward reference definition, 115
format control, 34

format control functions, 42
forming Public Library, 65
FORTRAN Blank COMMON, 63
FORTRAN DCBS, 63

FORTRANH control command (Monitor), 7
FORTRAN interface, 75
FORTRAN operational labels, 32
FORTRAN source deck, 93
forward reference number, vi
FP:MBOX, 2,63

FPT (see Function Parameter Table)
FRAD entry, 100

free entry pool, 29

FSC key~in, 25

Function Parameter Table (FPT), 1,vi,28,30,31,38

F4:COM, 75

G

GDTRACK control command (Editor), 85,78

GO file, 18, vi, 10, 15, 19, 28, 32, 56, 89, 92, 93,

99, 100
GO processor specification option, 17
granule, 29, vi

granule size, 29,28,42,78

header, 45

high=priority interrupts, é
HIO instruction, 31

HIO operation, 43
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1/O cleanup, 29,3, 30
1/O codes, 36
1/O communications, 25
1/0 device, 31,29,30
I/O end action, 30
I/O interrupt, 6,29-31,43,97,125
I/O key-in, 26
I/O messages, 26
I/O package, 97
1/O queue table, 101
I/O queueing, 29
1/O request, 29,32
1/O start, 29,3,30
1/O system calls, 36
idle account, 15
idle state, vi
INCLUDE control command (Loader), 56,59, 63
initiate foreground program, 24, 45
input/output operations, 28
installation control command, vii
installation parameters, 96
interrrupt, 2,31,97
interrupt connection, 48
interrupt control, 48,97
interrupt label, 24, 31,101
interrupt priority, 31
interrupt task, 63
interrupt task table, 63
interrupt, external, 6
interrupt, trigger, 24
interrupts
ARM, 24
DISARM, 24, 49
ENABLE, 24
1/0, 6
interrupts, disabling, 49
INTLB control command (SYSGEN), 105, 101
INTLB key~in, 24
INTLB table, 101
INTTAB, 62,63
INTTAB format, 47
IOEX access, 99
IOEX function, 43,4,6,25,31,44
IOP, 25
IOP command doublewords, 31
1OP multiplexor, 105
10P, selector, 105
item number, 69

)

JCP (see Job Control Processor)

JCP loader, 10, 11

JCP messages, 21,22

job accounting, 3,53,102

JOB control command (Monitor), 7, 8,23, 32,89
Job Control Processor, (JCP), 7,4,18,19,28, 54,97
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key=in, vi
key=in processor, 97
key-ins, 23
C, 23
CC, 24,12
CINT, 24
COC, 23
DB, 25
DED, 25
DF, 25
DM, 25
DT, 24
FG, 13,25
FGC, 25
FSC, 25
FMEM, 25
1/0, 26
INTLB, 24
RLS, 24
RUN, 24,45
SFC, 25
STDLB, 24,32,75
SY, 23
SYC, 25
TY, 23,24
TYC, 25
UND, 25
W, 23
X, 23
keyword, vii

L

Labeled COMMON, 5, 54,76

Labeled COMMON block, 60,62,76
LCOMMON control command {Loader)}, 60,56,76
LIB control command (Loader), 59,56

LIB option, 59

library files, 79

library input, vii

library object modules, 54

library protection, 64

library search, 59

LIMIT control command (Monitor), 12,7, 14
LL operational label, 8

LO operational label, 8

LO processor specification option, 17

load absolute, 118

load and go operations, 89

LOAD control command (Monitor), 10,7,46
load foreground program, 24,45,94

load item control byte codes, 124

load items, 113, vii

load location counter, vii

load map, vii

load module, vii, 45
load module header, 45
load origin, 116
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load relocatable, 119

load-fime ASSIGNS, 75

Loader created DCBs, 33, 62

Loader error diagnostics, 68
Loader-generated items, 62

loading system processors, 108
loading user programs, 108

LOCAL directive, 10

logical device, vii

logical file mark, 16

LP device code, 8

LS processor specification option, 17
LU processor specification option, 17

M:BI system DCB, 32
M:BO system DCB, 32
M:C system DCB, 32
M:CI system DCB, 32
M:CO system DCB, 32
M:DCB system DCB, 75
M:DO system DCB, 32
M:GO system DCB, 32
M:LL system DCB, 32
M:LO system DCB, 32
M:OC system DCB, 32
M:QV system DCB, 32
M:SI system DCB, 32
M:SL system DCB, 32,11
M:SO system DCB, 32
M:Xi system DCB, 32
Macro-Symbol, 4,13,17,89

MACRSYM control command (Monitor), 7,17,89,90

magnetic tape, 27,110

maintaining library, 64

manual mode, 16,26

map, 65

MAP control command (Editor), 83

map examples, 84

map information, 54

Master Directory, 100

MASTER function 52

master mode, 30,47,49

math and run-time routines, 64

memory area, 25

memory locations, 1

memory protection, 4

memory size, 102

MESSAGE control command (Monitor), 7,12
minimum hardware configuration, 6

modes (MOD, PACK), 42

MODIFY control command (Loader), 56, 60
MODIFY control command examples, 61
MODIR file, 64,79

module directory file, 64,79,83

module end, 120

Monitor, vii, 2

MONITOR control command (SYSGEN), 102

Monitor control commands, 7

ALLOBT, 13,7,14,28

ASSIGN, 8,7,9,10,28,32,33, 63,75

ATTEND, 12,7,11,53, 68,81
CC, 12,7

DAL, 17,7

EOD, 15,7,55,90,93
FIN, 15,7

FORTRANH, 7

JO8, 7,8,23,32,89
LIMIT, 12,7,14

LOAD, 10,7,46
MACRSYM, 7,17,89,90
MESSAGE, 7,12

OLOAD, 56,7,54,55,59,62,65,89

PAUSE, 12,7,23

PFIL, 15,7

PMD, 14,7,15,89

POOL, 13,7,19

PREC, 15,7

RADEDIT, 80,7

REWIND, 16,7

ROV, 13,7,18,45,89

RUN, 13,7,14,17,25,45,93

SFIL, 15,7,16

SL-1, 7

STDLB, 12,7,13,32

SYMBOL, 7

UNLOAD, 16,7

WEOF, 16,7,17
Monitor errors, 36
Monitor-action character, 26
Monitor, SYSGEN options, 102
multidevice controller, 31
multiplexor IOP, 105

name number, vii

NEW LINE code, 23

NO device code, 8

non-RAD input, 59
nonallowed operation trap, 50

- nonstandard control section, 114

0

object deck, vii

object language, vii

object language format, 112
object module, vii, 10
object module example, 120
OC operational label, 8

OLOAD conirol command (Monitor), 56,7,54,55,59,62,

65,89
OPEN file, 36

Index
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OPEN function, 30,36,37
OPEN request, 30
operating system, 1
operational label, 32,vii, 12,13,24,101, 104
operator control, 23
operator's console, 20
OPLBS table, 101
option, vii
origin, 115
output devices, 30
QV file, 19,10,13, 14,28, 89,92, 99, 100
Overlay control commands, 55
ASSIGN, 62,56,63,75
COMMON, 60,56,75
EXCLUDE, 56, 60,63
INCLUDE, 56,59,63
LCOMMON, 40,56,76
LIB, 59,56
MODIFY, 56,60
PUBLIB, 62,56,59
RES, 60,56
ROOT, 57,54-56,58,59,65,76,93
SEG, 58,54-56,59,65,93

overlay example, 59

Overlay Loader, 54,vii,3,4,10,11,23,28,32,45,46,

89,100
Overlay Loader diagnostics, 68,69-75
Overlay Loader examples, 92
-overlay loading, 125
overlay program, 54,vii, 55
overlay restrictions, 55
overlay segment, 11,5,47,48,62
overlay structure, 54,5,11,55
overlays, 4
override software protection, 23

OVLOAD, 63,5,11,62

P

P:END, 63,75

padding, 120

page boundary, 97

paper tape punch, 27

paper tape reader, 27

parameter presence indicator, vii

PAUSE control command (Monitor), 12,7,23
PCB (see Program Control Block)

permanent assignment, 24,32

permanent files, 2,28,78

PFIL control command (Monitor), 15,7

PFIL function, 41

physical device, vii

PMD control command (Monitor), 14,7,15,89
POOL control command (Monitor), 13,7,19
position file, 15,41

position record, 15,41

postmortem dump, 14,vii,5,92,97

power failure, 26
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PP device code, 8

PR device code, 8

PREC control command (Monitor), 15,7
primary reference, vii

print error, 26

PRINT function, 41

printer, 26

processing programs, 4

processor control commands, 17
processor interface, 19

program, 1

Program Control Block (PCB), 46,2,5,47,62
program deck, 89

program file, 62

PROGRAM map, 65,94

PROGRAM map sample, 66

program modification, 5

program scheduling, 45

program segments, 45

Program Trap Conditions (PTC), vii
protection violations, 4

PSD, 49

pseudo file name, vii

PUBLIB control command (Loader), 62,56,59
PUBLIB substack, 56,60

Public Library, 64,3,4,49,54,56,62,63
PUNCH control command (SYSGEN), 105
purge file, 3

push down stack limit trap, 50

push/pull stack instructions, 47

queue entry, 29
queued request, 29
queueing, 29

RAD, 2
RAD allocation, 78,5,96,97,99, 108
RAD areas, 97,99,126
RAD bootstrap, 106,107
RAD Editor, 78,5,23
RAD Editor control commands, 80
ALLOT, 80,28
BDTRACK, 85,78
CLEAR, 82
COPY, 81,80, 82
DELETE, 82
DUMP, 84
GDTRACK, 85,78
MAP, 83
RESTORE, 85
SAVE, 85
SQUEEZE, 83,82
TRUNCATE, 79,83
RAD Editor messages, 86,87,88
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RAD Editor SAVE and RESTORE functions, 107
RAD file, 30,8,15,23,32,78,97

RAD File Directory, 42

RAD File Table (RFT), 28,35,42,100, 103
RAD map, 96

RAD protection, 80

RAD restoration messages, 88,86

RAD squeezing, 78

RAD storage requirements, 126

RAD tracks, 85,99

RAD, default sizes, 99

RAD, write protected, 110

RADBOOT files, 107

RADEDIT control command (Monitor), 80,7
RBM Bootstrap, 99

RBM Control Task, 3,4,6,23,97

RBM files, 107

RBM messages, 20

RBM overlay area, 97

RBM OVLOAD Table, 101

RBM structure, 97

RBM tables, 96,97

RBMSAVE, 46

read data record, 38

READ function, 38

read operations, 4

read protection, 3

READ request, 38,28-31

real-time performance data, 125
real-time processing, 2

real-time programs, 2

rebootable binary deck, 96,97

record confrol information, 112

record positioning, 15

Record Size (RSZ), 28,42,78,84
reentrant routine, 2,65

reentrant service functions, 2

REF, 63,96

REF/DEF linkages, 5

release foreground program, 25,45, 50
releasing Public Library, 65
relocatable object module, 45, vii, 58
relocatable programs, 60

repeatf load, 119

RES control command (Loader), 60,56
RESERVE control command (SYSGEN), 102,100
resident foreground program flag, 78
resident program, vii

restart, 48,2,3

RESTORE confrol command (Editor), 85
RESTORE example, 85

return functions, 48

REWIND control command (Monitor), 16,7
REWIND function, 40

RFT (see RAD File Table)

RLS function, 50

RLS key=-in, 24

ROM (see relocatable object module)
root, 11,5,54

ROOQT control command (Loader), 57, 54-56, 58, 59, 65,76,93

Root Loader, 45,48, 62,97
ROOT segment, 62
ROOT substack, 56,60

ROV confrol command (Monitor), 13,7,18,45,89
7,14,1

8
RUN control command (Monitor), 13,7,14,17,25,45,93

RUN function, 49
RUN key-in, 24,45
RUN system call, 45
run-time ASSIGNS, 75

)

S processor specification option, 17
SAVE control command (Editor), 85
SAVE examples, 85

SAVE option, 13,19

scheduling programs, 45

scratch files, 99

scratch storage, 2

secondary reference, vii

secondary storage, vii,2

SEG control command (Loader), 58, 54-56, 59, 65,93
SEG substack, 56,60

SEGLOAD function, 52,18,47,53-55,58,62,76
segment communication, 55

segment linkage, 54

Segment Loader, 32,vii, 97

segment loading, 54

segment numbers, 55

segment symbol tables, 54

segmented background job, 93
segmented foreground program, 95
selector IOP, 105

sequential access, 29

sequential input, 30,38

severity level, 62

SFC key=in, 25

SFIL control command (Monitor), 15,7,16
sharing DCBs, 30

sharing /O devices, 30

sharing RAD files, 30

SHORT map, 65,92

SI operational label, 8

SI processor specification option, 17
signal address, 49,50

SIO instruction, 31

SIO operation, 43

SIOP control command (SYSGEN), 105
skip file, 15,16

skipping bad tracks, 78

SL-1, 4

SL-1 control command (Monitor), 7
SLAVE function, 52

slave mode, 47,49

SO operational label, 8

SO processor specification option, 17
software write protection, 4

source code translation, 111

source deck, vii
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source language, vii
specification field, 7
SQUEEZE control command (Editor), 83,82
SQUEEZE examples, 83
squeezing RAD areas, 80
Stack Pointer Doubleword, 47
stand-alone loader, 96,101
standard control section, vii, 113
Standard Object Language, 111,54
standard operational labels, 13
starting address, 116
STARTIO function, 31,42
STDLB control command (Monitor), 12,7,13,32
STDLB control command (SYSGEN), 104, 101
STDLB key-in, 24,32,75
STOPIO function, 42,31
subfield terminator, 7
subroutine, reentrant, 2
subtract value of declaration, 118
subtract value of forward reference, 118
SY key~in, 23
SYC key-in, 25
Symbol, 4,100
SYMBOL control command (Monitor), 7
symbol table 96
symbolic name, vii
SYSGEN, 96,100,104
SYSGEN alarms, 108,109,110
SYSGEN control command (SYSGEN), 101
SYSGEN control commands, 102
ALLOBT, 105,100
CTINT, 105
DEVICE, 103,99,104, 107
FIN, 105
INTLB, 105,101
MONITOR, 102
PUNCH, 105
RESERVE, 102,100
SIOP, 105
STDLB, 104,101
SYSGEN, 101
SYSLD, 105,106
SYSGEN map, 98
SYSGEN-defined parameters, 107
SYSLD control command (SYSGEN), 105, 106
SYSLOAD, 106,96, 105,107
SYSLOAD alarm, 108,107,109,110
system DCBs, 32,1, 63
system function call formats, 49
System Generation, 96
system interrupt, 31
system library, 64,vii, 56,63
system library files, 79
system processors, 18,17
System Programs, 99
System Programs area (SP), 78,9, 64,79,99%, 106
system RAD, 107
system storage, 2
system trap handling, 48
system user processor, 19
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T

tape mark, 16

task, 1

task control block (TCB), 45,vii, 1,46,49
TCB (see Task Control Block)

TDV instruction, 31

TDV operation, 43

temp file, 14

Temp Stack, 47,vii,1,2,4,46,62,63
temporary assignments, 24,12
temporary RAD files, 28, 62
temporary storage, 1

time, 3,24

TIME function, 53

TIO instruction, 31

TIO operation, 43

TRAP function, 50, 48

trap handler messages, 21

trap handling, 48

trap processing tasks, 97

trap return, 51

traps, 21,97

TRIGGER function, 52,49

triggering interrupts, 49

TRTN function, 51,48

TRUNCATE control command (Editor), 79,83
TRUNCATE examples, 83

TY device code, 8

TY key-in, 23,24

TYC key=-in, 25

TYPE function, 41

unblocked file, 78

unblocked files, 28, 14,29
unconditional dump, 14,15

UND key-in, 25

unimplemented instruction trap, 48,50
UNLOAD conirol command (Monitor), 16,7
UNLOAD function, 40

unmasked trap, 48

unsatisfied primary references, 63
unsolicited key=ins, 23

UPDATE option (UPD), 107

update packets, 90

updating RAD areas, 80

user created DCBs, 32,1,9,10

User Library, 64,63,79

user load-time ASSIGNS, 75

user processors, 17,18

user programs, 17

user subroutines, 64

]

variables, 63

verify, data, 85

verify, tape, 85

vertical format control (VFC), 42,18
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W write end-of-file, 16
. WRITE function, 39
:levak:y_]lr' 23 write protection, 4
WAH: function, 53 WRITE requests, 39
Wait state, 23 WRITE TAPE MARK function, 40
Watchdog Timer Trap, 50 write-lock area, 4
WEOF control command (Monitor), 16,7,17
wiring external interrupts, 6 x
write, 30,31
wrife data record, 39 X key=in, 23
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