












































































































































































































































































































































































































































































































































Table 30. VOLINIT Error Messages

Message

Description

'l DEVICE yyndd WRITE PROTECTION VIOLATION

Initialization was suspended due to a write-protect condi-
tion on the device. (Currently, no device that can be
initialized has write-protect hardware, so this message
should never appear.) The operator should contact the
Customer Engineer.

!l DEVICE I/O ADDRESS nnn NOT RECOGNIZED

A power failure may have occurred. The operator should
restart the job.

11 INVALID 1/O INTERRUPT, AIO ADDRESS =nnn

A hardware failure may have occurred. The operator
should give output to analyst or Customer Engineer.

11 INVALID KEYIN, PLEASE TRY AGAIN

A previous key-in command was in error. The operator
should reissue correct key~-in command.

I'1 JOB ABORTED AT LOCATION nnnnn

A serial hardware or software error has been detected. The
operator should give program output to analyst.

11 PLEASE KEY IN CORRECT DATE

The date previously issued was in error. The operator
should reenter date.

11 SIO TIME-OUT ON DEVICE nnn

The specified device cannot be started for input our output.
The cause may be a hardware failure. The operator should
call the Customer Engineer.
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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.t 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 XD$S

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 he 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 programdirectly into machine language
form.

If a source program contains symbolic forward references, a
single=pass processor such as the XDS Symbol assembier can not
resolve such references into machine language. This is be-
cause the machine language value for the referenced symbol

is not established by a one-pass processor until after the state-

ment containing the forward reference hasbeen 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. Therefore,
a two-pass processor does not have to output any special
object codes for forward references. An example of a for-
ward reference in a Symbol source program is given below,

R EQU Z+1

tAlthough a discussion of the object language is not directly
pertinent to the BPM, it is included in this manual because
it applies to all processors operating under BPM.

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 y4

is a forward reference because it appears before Z has been
defined. In processing the statement, the assembler outputs
the machine-language code for Cl1,5, 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

LI,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 times in the symbolic subprogram
in which it was declared. Thus, the use of the symbol
ALPH in the source statement

LL, 3 ALPH

in the dbove 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 link-
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 time, 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 outputsthe 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 foad
item consists of an item type code followed by the specific
load information pertaining to that item. (The detailed format
of each type of load item is given later in this appendix.)
The individual load items require varying numbers of bytes
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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 to
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 oad
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 1 0 0
0 1 2 3 4 5 6 7
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 indicator.

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 actua! 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 have no
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 allows 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
at 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, etfc.) 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 Feature!

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 i 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
control section is effectively defined when the first reference
to the standard control section occurs, although the declara-
tion item might not occur until much later in the object
module.

t"Recu:l" 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 - -
h
the load information for that section has been generated by Size (bifs 5 through 12)
the processor.
Declare Nonstandard Control Section 0 7
Byte 0 Byte 5
Control byte Size (bits 13 through 20)
0 0 0 1 1
1 2 3 4 5 0 7
B This item comprises a declaration for a dummy control sec-
yte 1 . . . cee
tion, It results in the allocation of the specified dummy
Access code Size (bits 1 through 4) section, if that section has not been allocated previously
p P 0 0 by another object module. The label that is to be associ-
0 ) 2 3 4 7 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,

Deciare Dummy Section

Byte O
Control byte

0 0 0 1 0 0 1

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
Byte 3
Access code Size (bits 1 through 4)

P P 0
0 1 2 3 4 7

'1f 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 decloration for
that label prior to generating this load item.)

Declare External Definition Name

Byte O
Control byte
0 0 0 0 0 0 ] 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 O
Control byte
0 0 0 0 0 ] 0 1
0 1 2 3 4 5 6 7
Byte 1
Name length (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 bytes 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

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 terminate
with an expression-end control byte (see "Expression Evalua-
tion" in this appendix). An expression is evaluated by the ad-
dition 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.

Origin

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).

Byte O
Control byte Forward Reference Definition
0 0 0 0 0 1 1 0 Byte 0
0 1 2 3 4 5 6 7 Control byte
0 0 0 0 1 0
Byte 1
ki o 1 2 3 4 5 6
Name length, in bytes (K) Byte 1
5 - First byte of reference number
Byte 2 0 7
First byte of name Byte 2
Second byte of reference number
0 . 7
: 0 7
Byte K+1 .. . .
This item defines the value (expression) for a forward refer-
Last byte of name ence. The referenced expression is the one immediately
following byte 2 of this load item, and must not contain
0 7 any elements that cannot be evaluated by the loader (see

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 oftenappear 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 that are 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.

"Expression Evaluation" which follows).

Forward Reference Definition and Hold

Byte O
Control byte

0 0 0 1 0 0
0 1 2 3 4 5
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 0 1 0 1 0

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

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 1 1 0 1
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 starting 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.

N

. 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 fol lows:

1.  An address value is represented by an offset from the
control section base plus the value of the control sec-
tion 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 resolution
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 partial 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-
fution 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 "miced-resolution expression” and is treated 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-
lution control byte occurs, then the expression resolution

is unaffected.

Note that the expression for a g.ogram load 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

1 Doubleword

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

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 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
Add Constant Control byte
0 0 ] 0 0 0 R R
Byte O 0 1 2 3 4 5 6 7
Control byte
0 0 0 0 0 0 1 Byte 1
0 1 2 3 4 5 6 7 First byte of name number
Byte 1 0 7
First byte of constant
Byte 2
0 7 Second byte of name number’
Byte 2 0 7
Second byte of constant
tIf the module has fewer than 256 previously assigned name
0 7 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

Subtract Value of Forward Reference

resolution code, RR, designates the desired resolution, and Byte 0
the name number refers to a previously declared definition Control byte
name that is to be associated with the first location of the 0 0 1 0 1 1 R R
allocated section. 0 ) 2 3 1 5 s -
One such item must appear in each expression for a reloca- Bvte 1
table address occurring within a control section, adding the y
value of the specified control section declaration (i.e., First byte of forward reference number
adding the byte address of the first location of the control
section). 0 7
Add Value of Forward Reference
Byte 2
Byte 0 Second byte of forward reference number
Control byte
0 1 0 0 1 0 7
2 3 4 5 6 7 This item causes the value of the specified forward reference
Byte 1 to be subtracted from the loader's expression accumulator.
yte The address resolution code, RR, designates the desired reso-
First byte of forward reference number lution, and the designated forward reference must not have
been defined previously.
0 7 Change Expression Resolution
Byte 2 Byte O
Second byte of forward reference number Control byte
0 0 1 1 0 0 R R
0 7 0 1 2 3 4 5 6 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 O
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.
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.

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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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 0
1 2 3 4 5 6

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

FORMATION OF INTERNAL SYMBOL TABLES

The three object code control bytes described below are re-
quired to supply the information necessary in the formation
of Internal Symbol Tables.

In the following diagrams of load item formats, Type refers
to the symbol types supplied by the object language and
maintained in the symbol table. IR refers to the internal
resolution code. Type and resolution are meaningful only
when the value of a symbol is an address. In this case, it
is highly likely that the processor knows the type of value
that is in the associated memory location, and the type field
identifies it. The resolution field indicates the resolution
of the location counter at the time the symbol was defined.
The following tables summarize the combinations of value
and meaning.



Symbol Types Byte 1
Type field [ IR field
Type Meaning of 5-Bit Code
00000 Instruction 0 4 5 7
00001 Integer Byte 2
00010 Short floating point Y
00011 Long floating point Length of name (EBCDIC characters)
00110 Hexadecimal (also for packed decimal)
00111 EBCDIC text (also for unpacked decimal) 0 =
01001 Integer array Byte 3
01010 Short floating-point array
01011 Long floating-complex array First byte of name in EBCDIC
01000 Logical array
10000 Undefined symbol 0 7
Byte n
Internal Resolution Last byte of name in EBCDIC
IR Address Resolution
000 Byte 0 7
001 Halfword Byten+1,...
g:? \I/DV:;Sleword Expression defining value of internal symbol
100 Constant
0 7

Type Information for External Symbol

This item supplies type and EBCDIC for an internal symbol . The
load items for Type and IRare as above . Length of name speci-

Byte 0 fies the length of the EBCDIC name in characters. The name, in
Control byte EBCDIC, isspecified in the required number of bytes, followed
0 0 1 0 0 0 1 by the expression defining the internal symbol.
1 2 3 4 5 6 7 EBCDIC for an Undefined Symbol
Byte 1 Byte O
fiold R field Control byte
Type fie ' o o0 o 1 0o 0o i 1
0 1 2 3 4 5 6 7
7
0 4 3 Byte 1
Byte 2 Length of name (EBCDIC characters)
Name number
0 7
5 = Byte 2
First byte of name in EBCDIC
Byte 3 (if required)
Name number (continued) 0 7
Byte n
0 7 Last byte of name in EBCDIC
This item provides type information for external symbols.
The Type and IR fields are defined above. The name 0 7

number field consists of one or two bytes (depending on the
current declaration count) which specifies the declaration
number of the external definition.

Type and EBCDIC for Internal Symbol

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

Byten+ 1, n+2

Two bytes of symbol associated forward reference number

0 7

This item is used to associate a symbol with a forward reference .
The length of name and name in EBCDIC are the same asin the
above item. The last two bytes specify the forward reference
number with which the above symbol is to be associated.
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LOADING
Load Absolute

Byte O
Control byte

0 1 0 0 N N N N
0 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). Theloadloca~
tion counter is advanced appropriately.

Load Relocatable (Long Form)

Byte O
Control byte

0 1 0 i Q C R R

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).

"I the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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Load Relocatable (Short Form)

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

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).

Byte O
Control 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 load item to
be repeated must follow the repeat load item immediately.

Define Field

Byte O
Control byte
0 0 0 0 0 1 1 1
0 1 2 3 4 5 6 7
Byte 1
Field location constant, in bits (K)
0 7
Byte 2
Field length, in bits (L)

0 7

This item defines a value (expression) to 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.



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.

MISCELLANEQUS LOAD ITEMS

Padding
Byte 0
Control byte
0 0 0 0 0 0 0 0
0 ] 2 3 4 5 6 7

Padding bytes are ignored by the loader. The object lan-
guage allows padding as a convenience for processors.

Module End

Severity level

0 0 0 0 E E E E
0 1 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
module by the processor.

OBJECT MODULE EXAMPLE

Byte O The following example shows the correspondence between
the statements of a Symbol source program and the string
Control byte R
0 0 0 0 1 7 ] 0 of object bytes output for that program by 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 000C9 32000000 N LW, R RZ ( R IS A FORWARD REFERENCE;
7 * 4 RZ IS AN EXTERNAL REFERENCE, AS
8 * | 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 3 DEFINES R
18 00000004 CNT EQU 4 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 000Cs8 END AA END OF PROGRAM
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CONTROL BYTES (In Binary)

Begin Record Record number: O

00111100 Record type: not last, Mode binary, Format: object language.

Record control
00000000 Sequence number 0 informati '
01100011 Checksum: 99 fntormatton no

01101100 | Record size: 108 part of load item

03020101 (hexadecimal code comprising the load item) 3
00000011 Declare external definition name (2 bytes) Name: AA Declaration number: 1
03020202 .
S L
00000011 Declare external definition name (2 bytes) Name: BB Declaration number: 2 ource Line 1
03020303
00000011 Declare external definition name (2 bytes) Name: CC Declaration number: 3 J
0502D9E9 )
00000101 Declare primary reference name (2 bytes) Name RZ Declaration number: 4
b Source Line 2
0503D9E3D5
00000101 Declare primary reference name (3 butes) Name: RTN Declaration number: 5 )
0A010100000320200002 W
00001010 W Define external definition
Number 1 ;
00000001 | Add constant: 800 X'320' »  Source Line 5
00100000 Add value of declaration (byte resolution)
Number 0
00000010 J}  Expression end J

040100000320200002 <
00000100 Origin
00000001 Add constant: 800 X'320'

00100000 ¢ Add value of declaration (byte resolution) t Source Line 4
Number 0
00000010 )  Expression end J
4422000000 )’
01000100 Load absolute the following 4 bytes: X'22000000'
07EB0426000002
00000111 )} Define field
Field location constant: 235 bits q 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 J Expression end J

t . . . . . . . . .

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

CC50000000
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 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 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)

Source Line 6

Source Line 9

Source Line 11

Source Line 13

Source Line 14

Source Line 15

Source Line 16
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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"

0800060 10000000302
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

0A020 100000340200002

Define external definition

Number 2

Add constant: 832 X'340'

Add value of declaration (byte resolution)
Number 0

Expression end

44224FFFFF
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
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Information

Source Line 16

Source Line 17

Source Line 18

Advance to Word
Boundary

Source Line 19

Source Line 22



08000344

00001011 Declare standard control section declaration number: 0
Access code: Full access.

OEOO
00001110 Module end

Severity level: X'0'

Size 836 X'344'

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

Object Code Control Byte

Type of Load Item

0O 0 0 0 0 O
6 0 0 0 O O
0 0 0 0 o0 O
0 0 0 0o o0 O
0 0 0 0 0 1
0 0 0 0 0 1
0O 0 0 0 0 1
6 0 0 0 0 1
0o o 0o 0o 1 O
0 0 0 0 1 O
0O 0o 0 o 1 O
0 0 0 0o 1 O
0o o 0o o 1 1
0 0o 0 o 1 1
0 0o o o 1 1
0o 0 0 0 1 1
o 0 0 1 0 O
0 o 0 1 0 O
0o o 0o 1 0 O
0 0o 0 1 0 O
0o 0o 1 o0 o0 O
0 o 1 0 0 1
o 0 1 0 1 O
o 0 1 o0 1 1
o 0o 1 1 0 O
o o 1 1 o0 1
o 0o 1 1 1 0
0 1 0 0 N N
o 1 0 1 Q@ C
1 ¢ b D D D

_ - O O e e OO = = 0O O = = 0O O

O ® Z ® R® AP AR AR

—

g ™z A ™ PR R PR

Padding

Add constant

Expression end

Declare external definition name

Origin

Declare primary reference name

Declare secondary reference name

Define field

Define forward reference

Declare dummy section

Define external definition

Declare standard control section

Declare nonstandard control section

Define start

Module end

Repeat load

Define forward reference and hold

Provide type information for external symbol
Provide type and EBCDIC for internal symbol
EBCDIC and forward reference number for undefined symbol
Add value of declaration

Add value of forward reference

Subtract value of declaration

Subtract value of forward reference

Change expression resolution

Add absolute section

Subtract absolute section

Load absolute

Load relocatable (long form)

Load relocatable (short form)
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APPENDIX B. XDS SIGMA STANDARD COMPRESSED LANGUAGE

The XDS$ Sigma Standard Compressed Language is used to rep=-

resent source EBCDIC information ina highly compressed form.

Meta-Symbol (along with several of the utility programs)
accepts this form as input or output, will accept updates to
the compressed input and will regenerate source when re-
quested. No information is destroyed in the compression or
decompression.

Records may not exceed 108 bytes in length. Compressed
records are punched in the binary mode when represented

‘on card media. Therefore, on cards, columns 73 through

80 are not used and are available for comment or identifi-
cation information.

The first four bytes of each record are for checking purposes.
They are as follows:

Byte 1  Identification (00L11000) L=1 for each record
except the last record, in which case L=0.

Byte 2  Sequence number (0 to 255 and recycles).

Byte 3  Checksum which is the least significant 8 bits
of the sum of all bytes in the record except
the checksum byte itself. Carries out of the
most significant bit are ignored. If the
checksum byte is all 1's, do not checksum
the record.

Byte 4 Number of bytes comprising record including
the checking bytes (=< 108)

The rest of the record consists of a string of 6-bit and 8-bit
items. Any partial item at the end of a record is ignored.

The following 6-bit items (decimal number assigned) com-
prise the string control:

Item Function Item Function
0 Ignore 32 @)
1 Not currently assigned 33 P
2 End of line 34 Q
3 End of file 35 R
4 Use 8-bit character that follows 36 S
5 Use n+1 blanks (next 6-bit item is n) 37 T
6 Use n+ 65 blanks (next 6-bit item is n) 38 U
7 Blank 39 \'%
8 0 40 W
9 1 41 X

10 2 42 Y
11 3 43 Z
12 4 44 .

13 5 45 <
14 6 46 (

15 7 47 +
16 8 48 |

17 9 49 &
18 A 50 $
19 B 51 *

20 C 52 )

21 D 53 ;

22 E 54 —

23 F 55 -

24 G 56 /

25 H 57 ,

26 1 58 %

27 J 59 —

28 K 60 >

29 L 61 :

30 M 62 !

31 N 63 =
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APPENDIX C. REFERENCE TABLES

This appendix contains the following reference material:

Title

XDS Standard Symbols and Codes

XDS Standard 8-Bit Computer Codes (EBCDIC)

XDS Standard 7-Bit Communication Codes (ANSCII)
XDS Standard Symbol-Code Correspondences
Hexadecimal Arithmetic

Addition Table
Multiplication Table

Table of Powers of Sixteenyq
Table of Powers of Tenjg

Hexadecimal-Decimal Integer Conversion Table
Hexadecimal-Decimal Fraction Conversion Table
Table of Powers of Two

Mathematical Constants

XDS STANDARD SYMBOLS AND CODES

The symbol and code standards described in this publication
are applicable to all XDS products, both hardware and soft-
ware. They may be expanded or altered from time to time
to meet changing requirements.

The symbols listed here include two types: graphic symbols
and control characters, Graphic symbols are displayable
and printable; control characters are not, Hybrids are SP,
the symbol for a blank space; and DEL, the delete code,
which is not considered a control command.

Three types of code are shown: (1) the 8-bit XDS Standard
Computer Code, i.e., the XDS Extended Binary-Coded-
Decimal Interchange Code (EBCDIC); (2)the 7-bit American
National Standard Code for Information Interchange (ANSCII);
and (3) the XDS standard card code.

XDS STANDARD CHARACTER SETS
1. EBCDIC

57-character set: uppercase letters, numerals, space,
ad & - / . < > () + | § *
o, % t @ ' o=

63-character set: same as above plus ¢ | ?
"
—_

89-character set: same as 63-character set plus
lowercase letters

2. ANSCH
64-character set: uppercase letters, numerals, space,
ad I " $ % & ' ( ) * + , -
./ \ ; o= < > ? @ [ ]
~ # -

95-character set: same as above plus lowercase letters

and{}:~‘

CONTROL CODES

In addition to the standard character sets listed above, the
XDS symbol repertoire includes 37 control codes and the
hybrid code DEL (hybrid code SP is considered part of all
character sets). These are listed in the table titled XDS
Standard Symbol-Code Correspondences.

SPECIAL CODE PROPERTIES

The following two properties of all XDS standard codes will
be retained for future standard code extensions:

1. All control codes, and only the control codes, have
their two high-order bits equal to "00". DEL is not
considered a control code,

2.  No two graphic EBCDIC codes have their seven low-
order bits equal.
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XDS STANDARD 8-BIT COMPUTER CODES (EBCDIC)

Most Significant Digits NOTES:
Hexadecimal 0 1 2 3 4 5 6 7 8 9 A B C D E F 1 The characters ~ \{ } [] are ANSCH
Bi 1{0010[0011{0100{0101 | 0110|0111 | 1000|1001 1010 |1011] 1100|1103 [ 1110 [ 1111 characters that do not appear in any of the
nay 0000 000 XDS EBCDIC-based character sets, though
o | oooo NUL|DLE | g5 sp | & _ @ 0 they are shown in the EBCDIC table.
v 7/ . 1 2 The characters ¢ | — appear in the XDS
! oot SOH|BCT| = 77/% 7/ ;/A ° ] \ A J ! 63- and 89-character EBCDIC sets but not
1 in either of the XDS ANSCIlI-based sets.
2 | oot0 STX |Dc2) & //%//%///AV/% b k ¢ { ; 8 K s 2 However, XDS software translates the char-
3 | oon eTx |oc3! s ///A///%//// c vl I I T I A ::'f:s[:ml. = into ANSCII characters
% ///V/V/ 1 ’
4
4 | 0100 EOT | DC4 é%{/é é ///// d mwv { D MU EBCDIC = ANSCII
LF 2 Sl 1
- 5 | 0101 HT | L ;lwltll rllof be;csias-fetli e n v ] E N V|5 / ' (6-0)
g 7777 |
5 6 | ano ACK|SYN ///A//A////// fFl o | w Flo|lw]e | ! (7-12)
§l 7 | o BEL |ETB //A@//% e | p | x clrp|x |7 = ~ (7-14)
:é 8 1000 EOM ICAN V/V/V/V/ h q y H Q Y 8 3 The EBCDIC control codes in columns 0
& 85 77 4 7 7, 7 % - Z and 1 and their binary representation are
%l 9 1001 ENQ| EM / / / / i r z 1 R z 9 exactly the same as those in the ANSCII
g AN IA T2, i
© £ : T table, except for two interchanges: LF/NL
A | 10110 NAK| SUB £l 0] - //@//////A with NAK, and HT with ENQ.
B on VT | £SC $ # 4 Characters enclosed in heavy lines are
‘ //é/%//%////é included only in the XDS standard 63-
C | 1100 FF | FS < * % | @ ¥, Will not be assigned 4 and 89-character EBCDIC sets.
?/II ;III,IIII LLLL]
D 1101 CR | GS ( ) ' ////V/// 5 These characters are included only in the
= 7A // % Z V/A XDS standard 89-character EBCDIC set.
E | 1m0 sO| Rs P P / / / /
. /// / / %,
2 2 " / DEL
Flum st |us [ I //A % %
—— \ ~ J— - 7
3 4 H
Most Significant Digits
: NOTES:
Decimal —_—
rows)  (col's.) — 0 ! 2 3 415 6 7
| | Binary 1 %000 |x001 [x010 [x011|x100 1x101 | x110]x111 1 Most significant bit, added for 8-bit format, is either 0 or even parity.
o | oooo NuL| DLE | sP 0 @l . p 2 Columns 0-1 are control codes.
5 3 Columns 2-5 correspond to the XDS 64-character ANSCII set.
1
! ®a! SOH) bct) ! AlQl e 9 Columns 2-7 correspond to the XDS 95-character ANSCII set.
2 0010 STX | DC2| * 2 8 b r
4 On many current teletypes, the symbol
3 | o011 ETX | DC3| # 3 C|s c | s ~
is 1 (5-14)
4 0100 EOT} DC4| § 4 T d t is -— (5-15)
5] o ENQ| NAK| % 5 E u e v ~ is ESC or ALTMODE control (7-14)
o _ .
2l 6 | o110 ACK| sYN F v £ and none of the symbols appearing in columns 6-7 are provided. Except for the three
e & ¢ M symbol differences noted above, therefore, such teletypes provide all the characters in
gl 71 om BEL |ETB | * 7 G| W|g w the XDS 64-character ANSCII set. (The XDS 7015 Remote Keyboard Printer provides the
:_l:’ 64-character ANSCII set also, but prints ~as A.)
5| 8 | 1000 BS [CAN| ( | 8 | H | X | h | x
A 5 On the XDS 7670 Remote Batch Terminal, the symbol
gl 9| 100 HT | EM 2N O I
;,3 O ) ! y ! is | (2-1)
10 | 1010 NL SUB | * J Z]j z [ is ¢ (5-11)
n | on vilesc| + |5 | x| P & { 1 i (5-13)
-~ i - 5-14)
12 | 1100 FEles|, | <t N1 ]! . Rl
13 ot x| as! - _ M| ] § } and none of the symbols appearing in col 6-7 are provided. Except for the four symbol
B m differences noted above, therefore, this terminal provides all the characters in the XDS 64-
14 1o so | rs N N 4.5 n 4 character ANSCII set.
15 un st{us| /| 2] of_* o [om
———— ™ ~ 7
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XDS STANDARD SYMBOL-CODE CORRESPONDENCES

EBCDIC! t
Hex.] Dec. Symbol Card Code ANSCIHI Meaning Remarks
00 0 NUL 12-0-9-8-1 0-0 null 00 through 23 and 2F are control codes.
01 1 SOH 12-9-1 0-1 start of header
02 2 STX 12-9-2 0-2 start of text
03 3 ETX 12-9-3 0-3 end of text
04 4 EOT 12-9-4 0-4 end of transmission
05 5 HT 12-9-5 0-9 horizontal tab
06 6 ACK 12-9-6 0-6 acknowledge (positive)
07 7 BEL 12-9-7 0-7 bell
08 8 BS or EOM 12-9-8 0-8 backspace or end of message EOM is used only onXDS Keyboard/
09 9 ENQ 12-9-8-1 0-5 enquiry Printers Models 7012, 7020, 8091,
0A |10 NAK 12-9-8-2 1-5 negative acknowledge and 8092.
0B |1 vT 12-9-8-3 0-11 vertical tab
ocC (12 FF 12-9-8-4 0-12 form feed
0D |13 CR 12-9-8-5 0-13 carriage return
OE |14 SO 12-9-8-6 0-14 shift out
OF |15 SI 12-9-8-7 0-15 shift in
10 {16 DLE 12-11-9-8-1 1-0 data link escape
1 17 DC1 11-9-1 1-1 device control 1
12 |18 DC2 11-9-2 1-2 device control 2
13 (19 DC3 11-9-3 1-3 device control 3
14 (20 DC4 11-9-4 1-4 device control 4
15 |21 LF or NL 11-9-5 0-10 line feed or new line
16 |22 SYN 11-9-6 1-6 sync
17 |23 ETB 11-9-7 1-7 end of transmission block
18 |24 CAN 11-9-8 1-8 cancel
19 |25 EM 11-9-8-1 1-9 end of medium
1A 126 SuB 11-9-8-2 1-10 substitute Replaces characters with parity error.
18 {27 ESC 11-9-8-3 1-1 escape
1C {28 FS 11-9-8-4 1-12 file separator
1D (29 GS 11-9-8-5 1-13 group separator
1E |30 RS 11-9-8-6 1-14 record separator
IF |31 us 11-9-8-7 1-15 unit separator
20 |32 ds 11-0-9-8-1 digit selector 20 through 23 are used with
21 |33 ss 0-9-1 significance start Sigma EDIT BYTE STRING (EBS)
22 |34 fs 0-9-2 field separation instruction — not input/output con-
23 (35 si 0-9-3 immediate significance start trol codes.
24 (36 0-9-4 24 through 2E are unassigned.
25 |37 0-9-5
26 |38 0-9-6
27 (3¢9 0-9-7
28 |40 0-9-8
29 |4 0-9-8-1
2A |42 0-9-8-2
2B |43 0-9-8-3
2C |44 0-9-8-4
2D |45 0-9-8-5
2E |46 0-9-8-6
2F |47 0-9-8-7
30 |48 12-11-0-9-8-1 30 through 3F are unassigned.
31 |49 9-1
32 |50 9-2
33 |5 9-3
34 |52 9-4
35 |53 9-5
36 154 9-6
37 |55 9-7
38 |56 9-8
39 |57 9-8-1
3A {58 9-8-2
38 |59 9-8-3
3C |40 9-8-4
3D |61 9-8-5
3E |62 9-8-6
3F |63 9-8-7

t . N "
Hexadecimal and decimal notation.

tt . .
Decimal notation (column-row).
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XDS STANDARD SYMBOL-CODE CORRESPONDENCES (cont.)

EBCDIC! Symbol | Card Code ANSCI™ | Meaning Remarks

Hex. | Dec.

40 64 SP biank 2-0 blank

41 65 12-0-9-1 41 through 49 will not be assigned.

42 66 12-0-9-2

43 67 12-0-9-3

44 68 12-0-9-4

45 69 12-0-9-5

46 70 12-0-9-6

47 71 12-0-9-7

48 72 12-0-9-8

49 73 12-8-1

4A 74 fort 12-8-2 -0 cent or accent grave Accent grave used for left single

48 75 . 12-8-3 2-14 period quote. On model 7670, * not

4C 76 < 12-8-4 3-12 less than available, and ¢ = ANSCII 5-11.

4D 77 ( 12-8-5 2-8 left parenthesis

4E 78 + 12-8-6 2-11 plus

4F 79 | or : 12-8-7 7-12 vertical bar or broken bar On Model 7670,; not available,
and | = ANSCII 2-1.

50 80 & 12 2-% ampersand

51 81 12-11-9-1 51 through 59 will not be assigned.

52 82 12-11-9-2

53 83 12-11-9-3

54 84 12-11-9-4

55 85 12-11-9-5

56 86 12-11-9-6

57 87 12-11-9-7

58 88 12-11-9-8

59 89 11-8-1

5A 90 ! 11-8-2 2-1 exclamation point On Model 7670, ! is I.

5B 91 $ 11-8-3 2-4 dollars

5C 92 * 11-8-4 2-10 asterisk

5D 93 ) 11-8-5 2-9 right parenthesis

5E 94 ; 11-8-6 3-1 semicolon

5F 95 ~or = 11-8-7 7-14 tilde or logical not On Model 7670, ~ is not available,
and = = ANSCII 5-14,

60 96 - 1 2-13 minus, dash, hyphen

61 97 / 0-1 2-15 slash

62 98 11-0-9-2 62 through 69 will not be assigned.

63 99 11-0-9-3

64 {100 11-0-9-4

65 1101 11-0-9-5

66 1102 11-0-9-6

67 {103 11-0-9-7

68 |[104 11-0-9-8

69 |105 0-8-1

6A 106 -~ 12-11 -14 circumflex On Model 7670 ~is . On Model

6B {107 , 0-8-3 2-12 comma 7015 “is A (caret).

6C 108 % 0-8-4 2-5 percent

6D (109 - 0-8-5 5-15 underline Underline is sometimes called "break

6E |110 > 0-8-6 3-14 greater than character"; may be printed along

6F |11 ? 0-8-7 3-15 question mark bottom of character line.

70 112 12-11-0 70 through 79 will not be assigned.

VAl 113 12-11-0-9-1

72 {114 12-11-0-9-2

73 115 12-11-0-9-3

74 116 12-11-0-9-4

75 17 12-11-0-9-5

76 (118 12-11-0-9-6

77 M9 12-11-0-9-7

78 {120 12-11-0-9-8

79 121 8-1

7A 122 : 8-2 3-10 colon

78 |123 ¢ 8-3 2-3 number

7C 124 @ 8-4 4-0 at

7D (125 ! 8-5 2-7 apostrophe (right single quote)

7E  |126 = 8-6 3-13 equals

7F  |127 " 8-7 2-2 quotation mark

t . . .
Hexadecimal and decimal notation.

tt . N
Decimal notation (column-row).
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XDS STANDARD SYMBOL-CODE CORRESPONDENCES (cont.)

Hex. | Dec. Symbol Card Code ANscu™ Meaning Remarks

80 |128 12-0-8-1 80 is unassigned.

81 129 a 12-0-1 6-1 81-89, 91-99, A2-A9 comprise the
82 |130 b 12-0-2 6-2 lowercase alphabet. Available
83 |131 c 12-0-3 6-3 only in XDS standard 89- and 95-
84 1132 d 12-0-4 6-4 character sets.

85 1133 e 12-0-5 6-5

86 |134 f 12-0-6 6-6

87 (135 9 12-0-7 6-7

88 136 h 12-0-8 6-8

89 (137 i 12-0-9 6-9

8A |138 12-0-8-2 8A through 90 are unassigned.
88 (139 12-0-8-3

8C [140 12-0-8-4

8D | 141 12-0-8-5

8E (142 12-0-8-6

8F 143 12-0-8-7

90 |[144 12-11-8-1

91 145 i 12-11-1 6-10

92 146 k 12-11-2 6-11

93 147 | 12-11-3 6-12

94 148 m 12-11-4 6-13

95 149 n 12-11-5 6-14

96 |150 o 12-11-6 6-15

97 1151 [ 12-11-7 7-0

98 |152 q 12-11-8 7-1

99 (153 r 12-11-9 7-2

9A | 154 12-11-8-2 9A through Al are unassigned.
98B |[155 12-11-8-3

9C |[156 12-11-8-4

9D (157 12-11-8-5

9E 158 12-11-8-6

9F 159 12-11-8-7

A0 |160 11-0-8-1

Al | 16] 11-0-1

A2 162 s 11-0-2 7-3

A3 163 t 11-0-3 7-4

A4 (164 v 11-0-4 7-5

A5 |165 v 11-0-5 7-6

A6 | 166 w 11-0-6 7-7

A7 1167 x 11-0-7 7-8

A8 |[168 y 11-0-8 7-9

A9 | 169 z 11-0-9 7-10

AA 1170 11-0-8-2 AA through B0 are unassigned.
AB (171 11-0-8-3

AC 172 11-0-8-4

AD {173 11-0-8-5

AE 174 11-0-8-6

AF |175 11-0-8-7

BO | 176 12-11-0-8-1

B1 (177 \ 12-11-0-1 5-12 backslash

B2 |178 { 12-11-0-2 7-11 left brace

B3 |179 } 12-11-0-3 7-13 right brace

B4 {180 [ 12-11-0-4 5-11 left bracket On Model 7670, S is¢.

B5 {181 ] 12-11-0-5 5-13 right bracket On Model 7670, | is 1.

B6 |182 12-11-0-6 Bé through BF are unassigned.
B7 |183 12-11-0-7

B8 |184 12-11-0-8

B9 |185 12-11-0-9

BA | 186 12-11-0-8-2

BB {187 12-11-0-8-3

BC |188 12-11-0-8-4

BD [189 12-11-0-8-5

BE 190 12-11-0-8-6

BF 191 12-11-0-8-7

t . . .
Hexadecimal and decimal notation.

tt . .
Decimal notation (column-row).
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XDS STANDARD SYMBOL-CODE CORRESPONDENCES (cont.)

EBCDIC!

Symbol Card Code ANSCHI" | Meaning Remarks
Hex.| Dec.
co | 192 12-0 CO is unassigned.
Cl | 193 A 12-1 4-1 C1-C9, D1-D9, E2-E9 comprise the
C2 | 194 B 12-2 4-2 uppercase alphabet.
C3 | 195 C 12-3 4-3
C4 | 196 D 12-4 4-4
c5 | 197 E 12-5 4-5
Cé6 | 198 F 12-6 4-6
C7 | 199 G 12-7 4-7
c8 | 200 H 12-8 4-8
C9 | 201 I 12-9 4-9
CA | 202 12-0-9-8-2 CA through CF will not be assigned.
C8 | 203 12-0-9-8-3
CC | 204 12-0-9-8-4
CD | 205 12-0-9-8-5
CE | 206 12-0-9-8-6
CF | 207 12-0-9-8-7
DO | 208 11-0 DO is unassigned.
D1 | 209 J 11-1 4-10
D2 | 210 K 11-2 4-11
D3 |21 L 1-3 4-12
D4 | 212 M 11-4 4-13
D5 {213 N 11-5 4-14
D6 | 214 o 11-6 4-15
D7 | 215 P 11-7 5-0
D8 | 216 Q 11-8 5-1
D9 | 217 R 11-9 5-2
DA | 218 12-11-9-8-2 DA through DF will not be assigned.
DB | 219 12-11-9-8-3
DC | 220 12-11-9-8-4
DD | 221 12-11-9-8-5
DE | 222 12-11-9-8-6
DF | 223 12-11-9-8-7
EO | 224 0-8-2 EQ, E are unassigned.
E1. [ 225 11-0-9-1
E2 | 226 ) 0-2 5-3
E3 | 227 T 0-3 5-4
E4 | 228 U 0-4 5-5
E5 | 229 \'% 0-5 5-6
E6 | 230 w 0-6 5-7
E7 | 231 X 0-7 5-8
E8 | 232 Y 0-8 5-9
E9 | 233 z 0-9 5-10
EA | 234 11-0-9-8-2 EA through EF will not be assigned.
EB | 235 11-0-9-8-3
EC | 236 11-0-9-8-4
ED | 237 11-0-9-8-5
EE | 238 11-0-9-8-6
EF | 239 11-0-9-8-7
FO |240 0 0 3-0
Fl 241 1 1 3-1
F2 1242 2 2 3-2
F3 |243 3 3 3-3
F4 |244 4 4 3-4
F5 |245 5 5 3-5
F6 | 246 6 6 3-6
F7 | 247 7 7 3-7
F8 |248 8 8 3-8
F9 | 249 9 9 3-9
FA | 250 12-11-0-9-8-2 FA through FE will not be assigned.
FB | 251 12-11-0-9-8-3
FC | 252 12-11-0-9-8-4
FD | 253 12-11-0-9-8-5
FE | 254 12-11-0-9-8-6
FF | 255 DEL 12-11-0-9-8-7 delete Special — neither graphic nor con-
trol symbol.

t . . .
Hexadecimal and decimal notation.

tt . .
Decimal notation (column-row).
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APPENDIX D. ANSCII TO EBCDIC CONVERSION

ANSCII Teletype EBCDIC ANSCII Teletype EBCDIC
Code Character Character 4 Code Character Character 4
Echo Echo
! 2 Prints and Prints and
Hex.| Octal | Char Key Hex. | as Type | Hex.| Octal Char! Key? Hex. | as Type
00 00 (NUL) | P® 00 ol 1E 3 (RS) N©s 1E 1
01 01 (SOH) | A 01 1 iF | 37 (us)y | o IF 1
Cc |
02 | 02 (STX) | B 02 1120 | 40 blank gi’;CE 40 blank | #+1
03 03 (ETX) | c© 03 1
o4 | 04 |eor |oD° 04 ) AN : e A | ) f+2
22 42 " v 7F Q) #42
05 WRU | ge 09 i
05 (ENQ) 23 | 43 # 3 78 | # #i
#
06 06 RLJC e 06 K 44 $ 4 58 $ +1
(ACK) 25 | 45 % 55 6C | % "
07 | o7 ?:ELLL) G° 07 | bell t1l2e |2 8 5 5 | & #+ 2
27 | 47 ' 7 7D ' #+2
08 10 (BS) HE 08 1
A 28 50 ( 8 4 | ( #+ 2
Cc
09 | 1 1) | ! 05 312 | & ) 9s 50 | ) #42
oA | 12 LF LINE | 55 | line @ |24 32 ’ i x |t fr2
FEED feed 28 53 + 3 4E + #+2
oc | 14 (FF?;W‘ LS 0C @ |20 |55 - - 60 | - P
carriage
oD 15 CR RETURN | 15 i T Y 57 / / o1 7 P
OF 16 (sO) | N€ OF 1130 60 0 0 FO 0 #11
OF 17 (SI) o°¢ OF 1] 31 61 1 1 F1 1 #41
10 20 (DLE) | P© 10 1| 32 62 2 2 F2 2 #i
1 21 (0C1) | Q° 1 1 | 33 63 3 3 F3 3 Fil
4 64 4 4 F4 4 Fi
12 | 2 TDAgg RS 12 o
(DC2) 35 | 65 5 5 F5 |5 41
13 | 23 E(D'g';': 5¢ 13 1136 e 6 6 F6 |6 fr
37 7 7 7 F7 7 #41
14 24 (DC4) | 1€ 14 1 6 ,
38 70 8 8 F8 8 +1
15 25 (NAK) | U® 0A ]
c 39 71 9 9 F9 9 #41
16 26 (SYN) | V 16 | :
c 3A 72 7A #4
17 27 (ETB) | W 17 1
< 38 73 ; ; 5E ; #+2
18 30 (CAN) | X 18 1
c 3C 74 < ,S 4C < #12
19 31 (EM) | Y 19 1
_ S —
1A | 32 (ss) | z€ 1A 1 |3 |75 = - 7ZE | = #+2
1B 33 (ESC) | K¢S 1B 1| 3E 76 > S 6E > #42
1C 34 (FS) L 1C 1| 3F 77 ? /8 6F (?) #+
1D 35 (GS) | M 1D 1140 100 @ ps 7C @ £+
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script s indicates use of the SHIFT key.

ANSCIH Teletype EBCDIC ANSCII Teletype EBCDIC
Code Character Character 4 Code Character Character 4
Echo Echo
Prints | and Prints | and

Hex. | Octal | Charl | Key? Hex.| as Type Hex. | Octal {~Char! Key2 Hex. | as Type

4] 101 A A Cc1 A #+1 ] 55 125 u U E4 U #11

42 102 B B C2 | B t+1 | 56 126 v v E5 |V £+

43 103 C C C3 C t+1 ] 57 127 W w Eé w #41

44 104 D D C4 D #+1] 58 130 X X E7 X #+1

45 105 E E C5 E #+1 ] 59 131 Y Y E8 Y #+1

46 106 F F Cé F #+1] 5A 132 z z E9 z #+1

#

47 w7 |G G c7 | G 1 s | a3 ER < 5 | #s g

48 110 H H Cs H #41 !

49 1Bk I 1 co |1 #+1 ] 5C | 134 N L° A | (D #r2

4A | 112 J J D1 | J #+1 m .

—_ #

s (13 |« K D2 | K t P ™ e | M S +2

# t

4C 114 L L D3 L +1 sE 136 ) NS 6A #43

4D | 115 | M M D4 | M #4

4E 116 N N D5 N #+1 | 5F 137 (-) o* 6D (<) #+2

4F 117 O (@] D6 (0] #+1

50 120 P P D7 P #1+1 0

51 121 Q Q D8 Q #4+1 :

52 122 R R D9 | R LE

53 123 S S E2 S 1| 7E 176 ESC ESCAPE | 1B

54 124 T T E3 T i1 | 7F 177 DEL RUBOUT| FF

Notes:

1. The forms in parentheses appear only on XDS Teletype 3. The forms in parentheses are contained in the XDS 63~
#7015, whereas the unparenthesized forms appear on and 89-graphic character sets but not in the standard
the specified keys of all standard model Teletypes. 57-graphic character set. On printers equipped with
(Some models lack the ESCAPE key). The forms in only the standard character set, these forms will print
braces print when the specified key is depressed, but as blanks.
they do not appear on the keys.

2. Superscript c indicates use of the CTRL key; super- 4. The echo and type specifies the echoability and acti-

vation type of a character.

ACK Acknowledge
BEL Bell

BS Backspace

CAN Cancel

CR Carriage return
DC1 Device control 1
DC2 Device control 2
DC3 Device control 3
DC4 Device control 4
DEL Delete

DLE Data link escape

ENQ
EM
EOT
ESC
ETB
ETX
FF
FS
GS
HT
LF

The Teletype character mnemonics have the following meanings:

Enquire

End of medium
End of transmission
Escape

End of transmission block

End of text
Form feed

File separator
Group separator
Horizontal tab
Line feed

NAK Negative acknowledge
NUL Null

RS Record separator

SI Shift in

SO Shift out

SOH Start of header

SS Start of special sequence
STX Start of text

SYN Synchronize

uUs Unit separator

VT Vertical tab
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APPENDIX E. EBCDIC TO ANSCI CONVERSION

EBCDIC Teletype ANSCII EBCDIC Teletype ANSCII
Code Character Code Code Character Code
Prints Prints
Hex. as3 Char! Key2 Hex. Octal Hex. as Char! Key? Hex. Octal
00 (NUL) | P®® 00 00 1D (GS) MSs 1D 35
01 (SOH) | Ac 01 01 1E (RS) NCs 1E 36
02 (STX) BC 02 02 1F (US) ocs F 37
03 (ETX) ce 03 03
04 EOT D¢ 04 04
TAB 25 line LF UINE 0A 12
05 (HT) 1€ 09 1 feed FEED
RU c
06 k) | F 06 06
| bell BELL | oo o | o 40 blank | blank | 2ACF | 20 40
(BEL)
08 (BS) He 08 10
WRU c
09 ENnQ) | E 05 05 Mmoo Eii LS 5C 134
C
0A (NAK) | U 15 25 8 - o ”
[of
0B VT K 08B 13 c % p K 3 ”
oC {ch;w\ L oC 14 o | ( ( g 28 50
o 4E + + s 28 53
oD °: '99¢ | cr RETURN | 0D 15 }
return 4F | i K* 58 133
OF (sO) | N° OF 16 )
S
OF (s1) o° OF 17 >0 & & 6 26 46
10 (DLE) pe 10 20 :
- : :
1 (ocn | Q 1 21 A 0 , i . T
TAPE c s
12 ocz) | R 12 22 5B $ $ 4 24 44
* * S
13 X-OFF | ¢ 13 | 23 - : el
(DC3) 5D ) ) 98 29 51
14 (pC4) | T 14 24 5E ; ; ; 3B 73
carriage MC or {]} s
15 etor CR RETURN | 0D 15 5F =) pa M 5D 135
16 (SYN) | V¢ 16 26 60 - - - 2D 55
17 (ETB) we 17 27 61 / / / 2F 57
18 (CAN) | xc 18 30 .
19 (EM) & 19 31 :
S
A (59) c A 3 6A (~) N 5E 136
18 (ESC) | K°© 18 33 68 ' ' ' 2C 54
1C (FS) L 1C 34 6C % % 5° 25 45
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EBCDIC Teletype ANSCII EBCDIC Teletype ANSCII
Code Character Code Code Character Code
Prints Pr'hnts i
- Hex. asd Char! Key2 Hex. Octal Hex. as Char! Key2 Hex. Octadl
6D (-) (‘_—) 0° 5F 137 D6 o) o) o) 4F 17
 6F > > S 3E 76 D7 p P P 50 120
6F (?) ? /° 3F 77 D8 Q Q Q 51 121
D9 R R R 52 122
7A : : : 3A 72
7B # # 3s 23 43 E2 S S S 53 123
7C @ @ p® 40 100 E3 T T T 54 124
7D ' ' 7° 27 47 E4 U U U 55 125
7E = = = 3D 75 E5 v Y v 56 126
7F Q) " 2° 22 42 E6 w w W 57 127
E7 X X X 58 130
E8 Y Y Y 59 131
1 A A A 41 101 E9 y4 z z 5A 132
C2 B B B 42 102
C3 C C C 43 103
c4 D D D 44 104 FO 0 0 0 30 60
c5 E E E 45 105 Fi 1 1 1 31 61
cé F F F 46 106 F2 2 2 2 32 62
c7 G G G 47 107 F3 3 3 3 33 | 63
cs8 H H H 48 110 - F4 4 4 4 34 64
c9 I I I 49 m F5 5 5 5 35 65
) Fé 6 6 6 36 66
. F7 7 7 7 37 | &7
D1 J J J 4A 112 P s s 5 ” -
D2 K K K 4B 13 Fo . . . 3 7]
D3 L L L 4C 114
D4 M M M 4D 115
D5 N N N 4E 116 FF cD RUBOUT | 7F 177

Codes X'81' through X'A9', which represent the lower case
letters, are exactly congruent to X'C1' through X'E9"' and
may be used interchangeably. All will print as capital let-
ters on standard Teletypes.

Notes:
1. The forms in parentheses appear only on XDS Teletype
#7015, whereas the unparenthesized forms appear on

the specified keys of all standard model Teletypes.
(Some models lack the ESCAPE key.) The forms shown
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in braces print when the specified key is depressed, but
they do not appear on the keys.

2. Superscript ¢ indicates use of the CTRL key; superscript
s indicates use of the SHIFT key.

3. The forms in parentheses are contained in the XDS 63-
and 89-graphic-character sets but not in the standard
57-graphic~character set. On printers equipped with
only the standard character set, these forms will print
as blanks.



APPENDIX F. BPM/BTM MONITOR SIZING

INTRODUCTION

The information and formulas in this appendix may be used
by the systems analyst to determine the core requirements
and system RAD and/or disk pack PSA requirements for any
BPM/BTM Monitor (FO1 version only). The information re-
quired to determine BLL and PSA size consists of all PASS2
information and the Monitor tree structure.

PSA size is dependent upon the Monitor root size, which
in turn, is dependent on HGP size. HGP size will vary
according to PFA/PER storage. PFA/PER storage available
on the systems device is dependent upon the amount of
PSA area required. Therefore, one must approximate the
PSA size and then proceed with the Monitor root size cal~
culations. The actual PSA size may then be calculated.
Changing the approximated PSA size to the actual size re-
quired will vary the Monitor root size by only a few words
at most and should not affect the actual PSA size just cal-
culated (brief check will confirm this). A figure of X'18'
as an approximate PSA size is quite reasonable for a real -
time BTM system on a 7232.

MONITOR CORE REQUIREMENTS

The amount of core required by different Monitors and
different configurations will vary only in the root segment
of the Monitor. Provided two overlays are used, the Mon=
itor overlay area will usually require A5C words. The size
of the root of the Monitor must be calculated by summing
the lengths of the programmed modules placed in the root
of the system and then adding the length of each PASS2-
generated table. The programmed modules and their
lengths are listed in Table F-1.

Notice that HANDLERS is included. The size given is the
size of BASHANDL, the basic 1/O handlers that must be
present. Any additional handlers required must also be
added in. BASHANDL contains handlers for the CR, TY,
P, RAD, 9T, 7T and Plotter devices. Table F-2 lists the

size of the remaining available handlers.

The size of the PASS2-generated modules listed below must
be calculated according to PASS2 parameters if they are
present in the system. The ones denoted as BPM are neces-
sary. The remaining modules are for BTM, R/T, or sym-
biont systems only.

PASS2 Modules System
MON : : ORG BPM
ROOT BPM
M : CPU BPM

PASS2 Modules System

M : ABS BPM

M : SDEV Symbiont only

M : BTM BTM

M JIT BPM (but zero length)
M : FRGD R/T only

IOTABLE BPM

PASS2 MODULE CALCULATIONS

The formulas that follow describe how to calculate the
length of each of the PASS2-generated modules listed pre-~
viously. All values given are in decimal and all calcula-
tions are intended fo be performed in decimal. Brackets
indicate that the integer portion of the results of the en-
closed terms is to be used.

MON : : ORG is the value specified by the ORG parameter
on the :MONITOR card.

ROOT is nearly always a constant 84 words. It will be two
words less for each segment removed from the Monitor tree

structure. Thus, for example, if ALTCP were moved to the
root then ROOT would be 82 words long.

M : CPU is calculated as follows:

TSTACK+34(MP OOL-2)+256(SPOOL)+19(CFU+2)+2(SFIL)

+40(CPOOL)+MPATCH+[——-——-—°°'3 S‘ZS in K+7]
+9 [9‘%3] + [%ﬂ] +5Q+172

where Q = QUEUE size.

M : ABS is calculated by using the formula below to deter-
mine the core requirements for each ABS'd processor. Five
words must be added to the sum of the calculated lengths.

([_nmf?gf_h'_'ﬁ] +4> for each processor

M : SDEV is calculated as follows:
1] ot
6[ 4 J+[ 2 ]+3n+]6

where n is the number of symbiont devices. Each RBT
should be counted as three symbiont devices.
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IOTABLE is calculated as follows:

9["%4] +4 [%2] +8(n+l)+4[c;—3] +c

+3(*tapes+# DPs)+n+12(#DPs)+8(#tapes)

+2(*#CRs)+74(#CPs)+6 (n-#DPs-#tapes-#CRs-

#CPs)+53
where
n is the number of devices (i.e., number of
:DEVICE cards, including the COC device and
counting an RBT as three devices).
c is the number of logical channels, i.e., number

of :CHAN cards.

The formula for IOTABLE size excludes HGPs. HGP sizes
may be calculated as shown below. Use the appropriate
formula for each RAD and/or disk pack, sum the results,

and add it to the results of the above formula for IOTABLE.

In each of the formulas below, an extra word is included,
since all HGPs start on a doubleword boundary .

SWAPPER 8 words

Any RAD or disk pack used as a swapper only (no
PFA/PER) will require eight words for an HGP.

7204

[( [(#PFA/PER frks) '6]+31)-‘32] +8
3 .

or 51 words if all tracks are PFA/PER.

7232

[(#PFA/PER trks)6+31 ] o
2 *

or 104 words if all tracks are PFA/PER.

7212

[(#PFA/PER frks)4]+3])]
2 +8

or 90 words if all tracks are PFA/PER.

7242

[(#PFA/PER trks)3+31 ] "
2

or 383 words if all tracks are PFA/PER, or 21

words if Cylinder Allocation is used (note that
PRIVATE invokes Cylinder Allocation).
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M : BTM is calculated as follows:

NU*OB+3 | | Nu*1B+3 NU+3 | NU+1
[ro-gesa]. [nuesa], [l g [t ]

2NU+5 NS+3 NS+1
+7NU+[ 2 ]+[ ) ]+8[ 2 ]

+2NS+SWPLIST+28

where
NU is the number of users.
NS is the number of subsystems.
OB is the output buffer size in bytes.
IB is the input buffer size in bytes,

SWPLIST e;uqls 30 for 7232/7212/7242 swapper; or
equals 6 *(7 pages user area) for 7204 swapper.

Note that SWPLIST is constant regardless of the number of
swapping RADs and/or disk packs used.

If the BTM Performance Monitor is included into the system,
the results of the following formula must be added to the
results of the formula above for M : BTM (this is for tables
only). The Performance Monitor is itself added into
HANDLERS inaddition to the amount below (see Table F-2):

3NU+4NS+2NUP+178
where
NU, NS are the same as above.

NUP is the number of user pages.
Note that the number of user pages in this formula and the
one above it must include the 4 pages of context areq, i.e.,
USERSIZE in pages +4.
M : FRGD is calculated as follows:

12(NFRGD)+12(NINT)+4(CTQ)+4(FINTS)

2 [#INT LABELS+2] [CORE SI1ZE IN K+7

2 |. 3 ] +200

PSA SIZE REQUIREMENTS

The PSA sizing chart shown here is presented in the steps
that the Monitor uses in allocating the PSA during PASSO.
For each step a sector boundary is required. Therefore, the
number of sectors required may be calculated by dividing
the number of words by 256 for a 7252, 7212, 7242 device,
or by 90 for a 7204, and then adding one if the remainder
is nonzero. If a DP is used as the system device, any one



step may not cross a cylinder boundary. A cylinder con- Step PSA Allocation
tains 120 decimal sectors. Thus, as many as 119 sectors
could be left unused between two steps. Also, when a DP N+1 Monitor root
is used, each allocation step must use contiguous non-
flawed sectors. The steps are as follows: N+2 36 sectors for DCBs
Step PSA Allocation N+3 ABSGOSZ or 512 words, whichever is greater.
I One sector for BOOTSTRAP ABSGOSZ is specified on the :ABS card.
# .
2 All HGPs + 3 words N+4 ABS processor 71 00 section
# .
3 2(SFIL+1)42 N+5 ABS processor 71 01 section
# .
4 19(CFU+2)+1 N+6 ABS processor 72 00 section
3 Monitor overlay segment 0 N+M Last ABS processor 01 section
6 Monitor overlay segment 1
. The list of sizes in Table F-3 may be used for determining
N Last Monitor overlay segment the amount of PSA area required for ABSed processors.
Table F-1. Monitor Module Sizes
2662 Words (A5C Hex.)
ROOT Seg. Hex. Dec. Overlay 1 Hex. Dec. Overlay 2 Hex. Dec.
ENTRY 3FA 1018 PRGMLDR 76A 1898 OPNL-OBSE 416 1046
SIMINT 60 96 TYPR 322 802 M:1E-OBSE 14E 334
DECSIM 208 520 IOD 104 260 OPN-OBSE 402 1026
FLTSIM E6 230 BTMINRES 410 1040 CLS----
BYTSIM 62 98 DEBUG-DUMP  2BA 698 MUL 2CE 718
CVTSIM 34 52 EXIT 49E 1182 SEGLOAD-OBSE 364 868
IOSYM 402 1026 M:15 1F6 502 WRTF 436 1078
IO 3CC 972 M:16 Fé 246 WRTD-CCLOSE 284 692
PFSR 96 150 M:17 FA 250 LBLT 22C 556
FBCD 2C 44 KEYINT1 34E 846 M:19 2C8 712
RTROOT 90 2528 KEYIN2 5BC 1468 ALTCP'! 11A 282
HANDLERS! 440 1088 M:18 1E8 488 POS 2C4 708
Ccoop 1FC 508 M:1A 4DC 1244
CALPROC 9A 154 JOBENT 29C 668
IORT 386 902 MEMALOC!  1CE 462
TOPRT 0 0 RDF 626 1574
RCVR 84E 2126
RCVR2 6Dé6 1750
LDPRG 3D8 984

"See Table F-2.
MShould be in the ROOT in a R/T system if possible,
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Table F-2. 1/O Handler Sizes

Handlers Hex. Dec.
BASHANDL 440 1088
CRDOUT 4E 78
DPAK 7E 126
cocC 1300 4864
RBT 4B0 1200
BTMPM E6 230
PTAP 96 150

Table F-3. Processor Sizes

00 Size 01 Size

Processor Hex. Dec. Hex. Dec.
BPM BASIC 1CFA 7418 118 280
BPM coBOL 56C 1388 5D6 1494
BPM SYMBOL 1E0 480 ECA 3786
ccl 2570 9584 480 1168
DEF! 5E0 1504 258 600
DEFCOM 4D6 1238 B2 178
DMS

DMSDUMP 10BA 4282 176 374

DMSINIT C2A 3114 12E 302

DMSLOAD 1878 6264 1C0 448

FDP' EF4 3828 10D6 4310
EDCON 30E 782 810 2064
ELIST C56 3158 AA 170
ERRWRT 9E 158 E6 230
FMGE 766 1894 36E 878
FORTRAN IV-H 1FBC 8124 2F8 760
FORTRAN IV 652 1618 FO2 3842
FPURGE 906 2310 2AA 682
LOADER 1E6 486 1CEC 7404
LoccT 444 1092 14C 332
LOPE 278 632 9F4 2548
MANAGE

DICTNARY' 26A 618 210 528

FILE UP' 24C 588 448 1096

t . . e .
Denotes an overlaid processor. Note that only the size of the root is given for overlaid processors since
only the root portion is ABSed.
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Table F-3. Processor Sizes (cont.)

00 Size 01 Size
Processor Hex. Dec. Hex. Dec.
REPORT 318 792 DC2 3522
RETRIEVE' 6C8 1736 3AE 942
MEDDUMP 2880 10416 E4 228
MERGE 41C 1052 8D0 2256
META-SYMBOL' 28E 654 B4A 2890
MONDUMP! 2B7E 11134 1FO 496
"oLAY 1E6 486 286 694
PASST' 89E 2206 2A2 674
PASS2' 13AE 5038 196 406
PASS3 E26 3622 17E 382
PCL 264 612 FB2 4018
PFIL 324 804 756 1878
REW 324 804 756 1878
ROMTRAN 1DC 476 9F0 2544
SORT' B18 2840 3E0 992
SUPER BOC 2828 E6 230
VOLINIT 1660 5728 98 152
WEOF 324 804 756 1878

t .
Denotes an overlaid processor.
only the root portion is ABSed.

Note that only the size of the root is given for overlaid processors since
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APPENDIX G. REAL-TIME RESPONSE TIME

Response time for real-time tasks is the time elapsed before
entry to the task once the task's level is the highest priority
level in the "wait" state provided no levels of higher prior-
ity advance to "active" during this period and provided no
other external level has either inhibited the external inter-
rupts or disarmed or disabled the task's level. These two
provisions are controllable by the user only and are his re-
sponsibility. Thus, response time is a function of Monitor
overhead only.

Total response time consists of two parts:

1. The time required for the level to advance from "wait"
to "active" state.

2. The time elapsed after advancing to "active" state
until entry to the task.

Once the external level is in "wait" state, it may be pre-
vented from advancing to "active" state only by either a
higher level in "wait" or "active", or by the external inter-
rupts being inhibited. Thus, this time is either the amount
of time that the Monitor has a clock or I/O level active or
the amount of time that the Monitor inhibits external inter-
rupts. Once the level is "active", the remaining response
time is due to Monitor execution and I/O necessary to con-
trol the machine environment. Not all tasks are affected
by each of these two types of response time.

There are basically three types of real-time tasks:

1. Directly connected.
2. Centrally connected resident.
3. Centrally connected nonresident.

Directly connected tasks are subject to the first type of
response time only. All centrally connected tasks are sub-
ject to both types of response time. So, for total response
time, one should first measure type 1, then add the type 2
time for centrally connected tasks.

The amount of time that clocks and/or the 1/O level is ac-
tive and the time that the external interrupts are inhibited,
will vary considerably between system configurations and
the load on the system at the time of the measurement. Ex-
ternal interrupts are inhibited each time the Monitor enters
code that is not reentrant. The frequency of this is depen-
dent on the amount of Monitor services being performed,
which is determined by the load on the system (as is I/O
interrupt servicing). Servicing 1/O inferrupts requires a
table look-up to find the interrupting device, and the 1/O
level is not cleared until the device is identified. So this
time is dependent on the number of devices on the system.

Once the level advances to the "active" state, the directly
connected task is entered immediately via the XPSD which
is executed when the level advances to "active" state.
Centrally connected tasks, however, are entered only after
the Monitor switches the machine environment. For core
resident tasks, this takes approximately 170 microseconds.
Thus, the response time would be the time required from
"wait" to "active" state (type 1) plus 170 microseconds.
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Centrally connected tasks that are RAD and/or disk pack
residenf require the above time plus the time to read them
from the RAD or disk pack. Reading tasks from the RAD
and/or disk pack is not performed by the file 1/O routines
but it is done by code designed just for reading real-time
tasks and checkpointing the background. Thus, it is much
faster than file I/O. However, the time required is subject
to the IOP and RAD and/or disk pack type, and, of course,
current 1/O load on that RAD or disk pack. The read is
done via QUEUE and at the priority of the nonresident task.
This results, though, in a greater length of time before con-
trol is given to the task during which another clock, 1/0,
and/or external interrupt may be serviced. Also, any
higher priority 1/O or 1/O clean-up to the RAD or disk
pack that had been deferred will be forced to completion
before the task is read in.

A minimum of one read for each control section is required
to bring the task into core. The total number of reads re-
quired depends on the task size and the type of device. For
each read the record size is the control section size or a
maximum record size for the particular device, whichever
is smaller. Note that each control section is queuved sep-
arately. The maximum record sizes are, in hexadecimal
words, as follows:

7204 FFFO
7212 10000
7232 10000
7242 1800

If the nonresident task is biased in the background then all
nonsymbiont background 1/O is first run fo completion.

(This includes all nonsymbiont 1/O that is queved.) Then
the background area of core is written to the RAD and/or
disk pack as described above for nonresident tasks. It is
written as if it were one control section. So, for nonresident
background biased tasks, this time for saving the background
must be added to "wait", to "active" state time, the machine
environment switching time, and the task read time. If,
however, at the time the level goes to "active" state the
background is already saved, this function is not performed
and the response time is the same as for nonresident cen-
trally connected tasks biased in the foreground.

The function of saving the background is done by the con-
trol task at the control task's level. A request for a back-
ground save is queued for the control task, the control task
leve! is triggered, and the nonresident task's level is cleared.
When the control task has completed the background save,
it will trigger the task's level again. This time the back-
ground is already saved and task is read just as a centrally
connected, nonresident, foreground biased task. But once
the control task triggers the task's level, all of the response
timings are again applicable. Also, since the control task
does the background save, the nonresident task may have
to wait for all other tasks (including lower priority tasks)

to clear their level before it gains control.



APPENDIX H. LABELED TAPE SENTINELS

The formats of sentinels for labeled tapes are described
below. All sentinels begin on a word boundary (see
Figure H-1).

:LBL

This record identifies the reel number of the tape. Reel
numbers are four alphanumeric characters in length. Sen-
tinel length: 12 bytes (see Figure H-2).

:ACN

This sentinel identifies the owner of the tape, the expira-
tion date, and the creation date, in that order.

The account number is 8 alphanumeric characters in length,
left-justified and in EBCDIC code (see Figure H-3).

The dates are of the form mymyd{dobby;ys, where mym,
is the numerical representation of the month, d]d2 the
day, bb are blanks, and y,y, are the last two digits of the

year. The digits are in EBCDIC and the blanks must appear.

Sentinel length: 28 bytes followed by a physical end-of-
file (tape mark record).

:BOF

The beginning-of-file sentinel consists of the the file infor-
mation record, the user's label (if the user has specified
one) and a physical end-of-file. The file information con-
sists of control words and the information itself (see Fig-
ures H-4 and H-5). A control word has the following form:

Code LEI Length

01 2 3i4 5 6 718 9 10 11112 13 14 15[16 17 18 19120 21 22 23124 25 26 2772829 30 31

1. Code identifies the type of information following the
control word.

The codes are:

01 - file name. The file name may be a maximum of
31 characters. An additional byte is used to
state the length of the file name.

03 - password (2 words, left=justified).
05 - READ account numbers,

06 - WRITE account numbers. Each account number
is left-justified, blank-filled, and two words
long. The total number of READ and WRITE ac-
counts must not exceed 16, READ accounts
identify those who may have only read access
to the file. WRITE accounts identify those who
may read and write the file. NONE or ALL are
also allowed.

Tape 1

Label sentinel (:LBL)
Identification sentinel (:ACN)

Tape mark

Beginning of file A (:BOF)

User's label

Tape mark

Record 1 of file A
Record 2 of file A
Record 3 of file A

Tape mark

End of volume (:EOV)

Tape mark

End of reel (:EOR)

Tape mark

Tape mark

Tape 2

Label sentinel (:LBL)
Identification sentinel (:ACN)
Tape Mark

Beginning of file A (:BOF)

User's label

Tape mark

Record 4 of file A

Tape mark

End of file A (:EOF)

Tape mark

Beginning of file B (:BOF)

Tape mark

Record 1 of file B

Tape mark
End of file B (:EOF)
Tape mark

End of reel (:EOR)

Tape mark

Tape mark

Figure H-1. General Format of Labeled Tape
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Figure H-2. Label Sentinel

A C N

G] 02 03 04

05 06 07 08

mp | mp | dy | dp

‘5 ‘5 )’] )/2

Inter-record gap

B @) F

7
BN %
Sle in;iscaet?mr 0 % Length

No. char. in

i File name
' eor;ome 00 W Length
Password
05 00 //////// Length
READ Account numbers
06 00 ///////////‘ Length
WRITE Account numbers

09 01 W Length

ORG KEYM VOL //////%

w0777

78 1516 23 24 31

Tape mark record

Figure H-3. Identification Sentinel
B O F
File
information

(see Figure D-7)

Inter-record gap

User's
label

Inter-record gap

Tape mark record

Figure H-4, Beginning-of-File Sentinel
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2.

Figure H-5. File Information on Tape

09 - Miscellaneous information, such as:

ORG — gives the file organization, which may
be keyed or consecutive.

KEYM — specifies the maximum length of the keys.
Keys may not be greater than 31 bytes. An addi-
tional byte is used to specify the length of the
key. On consecutive files, the length of the
dummy key is assumed to be three, therefore,
KEYM is ignored. On keyed files, if KEYM =0,
the maximum length is assumed to be 11.

VOL — On multi-reel files, this entry specifies the
position of this tape in the file. For example,
VOL =2 implies this is the second tape of the
multi-reel file. Every file begins with VOL =1
(including single-reel files).

HDL — This specifies the length of the user's label.
If HDL = 0, then no user's label exists and the fol-
lowing record must be a physical end-of-file.

LEI is the last-entry indicator; this entry in the con-
trol word indicates the end of the file information. The
control words, along with the information they define,
do not have to be in a particular order, but LEI must
equal 0 if the file information entry is not the last one
and must equal 1 if the entry is the last one.



3. Length specifies the length, in words, of the informa-
tion associated with a particular entry (i.e., following
the code word).

:EOF, :EQV, and :EOR

These sentinels are described in Figures H-6, H-7, and H-8,
The notation "PBS" represents the value of the previous block
size, in bytes.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

' Inter-rec ord gap E

Tape mark record

Tape mark record

[} [}
+ Inter-record gap !
O F

\\\\\\\\\ Pos
.

[}
E Inter-rec ord gap !

Tape mark record

Figure H-7. End-of-Volume Sentinel

e,
.

! Inter-record gap :

Tape mark record

Figure H-6, End-of-File Sentinel

Figure H-8. End-of-Reel Sentinel
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INDEX

Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in
numerical sequence.

1400 series simulator, 18 D
data control blocks
A nonstandard, 59
standard, 59
abnormal conditions, 61 Data Management System, 16
account authorization, 28 DCB, 59
account timings, 29 DCB name table, 63
accounting, 28 DCBTAB, 63,64
field formats, 28 DEF commands
log file, 31 :DEF, 128
log record format, 32 :DELETE, 128
log summary, 41 :IGNORE, 128
secondary storage, 33 JINCLUDE, 128
summary, 34 :WRITE, 128
ACCTLG, 32 END, 129
ANS COBOL, 13 DEF examples, 129
ANSCII, 182 DEF messages, 129
ANSCII to EBCDIC conversion, 187 DEF processor, 128
application processors, 16 DEFCOM, 14
auvthorization file record, 30 Delta, 10
automatic recovery, 21 device designation codes, 108
DMS, 16

dump tapes, 68

BASIC, 13
basic control, 20
batch accounting log summary, 41 E
batch debugging, 20
batch processors, 11 EBCDIC, 182
batch quantum, 56 EBCDIC to ANSCII conversion, 189
batch services, 1 EDCON, 14
bootstrap operations, 154 Edit, 8
BPM processors, 136 element files, 137
BPM subsystem, 11 ELIST, 16,70
BTM END characters, 60
command options, 113 ERRLOG, 16,70
executive, 19 calling sequence, 71
performance monitor, 35 file control pointers, 70
subsystems, 136 file format, 70
input/output system formats, 71
ERRMSG file, 104
c error and failure logging, 21
error detection and recovery, 21
carriage return, 60 error log analysis, 21
CCBUF, 60 error log lister, 70,74
ccl, 19 error logging, 70
channel designation codes, 108 ERRWRT, 16
CIRC, 18 execution linking, 21
COBOL, 13 execution loading, 21
compressed language, 180 execution processors, 18
Control Command Interpreter, 19 executive services, 19
cooperatives, 22 extended accounting, 33
core memory requirements, 83 extended FORTRAN 1V, 12
crash analysis, 67,22 extended FORTRAN IV-H, 9

200 Index



Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

F

Fanalyze, 77,16
error messages, 78
error processing, 78
input/output, 77
operating suggestions, 78
options, 77

FDP, 9

Ferret, 11

File Analyzer, 77

file extension, 61

file identification, 60

file management, 20

FLAG, 12

FMGE, 14

FMPS, 17

foreground operations, 8

format control, 61

Fortran Debug Package, 9

FORTRAN 1V, 12

FORTRAN IV-H, 9,12

FPURGE, 15

Functional Mathematical Programming

System, 17

6

GAMMA, 3,17

General Purpose Discrete Simulator, 17

GPDS, 17

hardware requirements
BTM, 82
BPM, 81
remote batch, 83
histograms, 49

I/O device type codes, 108
I/O handler sizes, 194
I/O services, 20
inpuf/outpur processors, 87
inpuf/outpuf services, 7
device, 7
device independence, 8
file, 7
magnetic tape, 7

J

job scheduler, 20
job step control, 20

L

labeled tape sentinels, 198
language processor load/tree structure, 144
language processors, 11
linking, 21
load, 10,18
loading, 21
LOCCT examples, 121
LOCCT file creation, 130
LOCCT files, 94
defining, 94
generating, 94
LOCCT messages, 121
LOCCT name codes, 138
LOCCT processor, 120
LOGIN, 19
LOPE, 18

Manage, 13
master sytem tape, 102
MEDDUMP, 15
memory layout, 22
Meta-Symbol, 12
MONDUMP, 15
assembly listing format, 68
assembly options, 68
default formats, 67
error message, 67
input source, 66
job setup, 66
listing formats, 66
patch area, 69
size, 68
monitor, 19
monitor core requirements, 191
monitor dump processor, 66
monitor locations, 58
monitor module sizes, 193
monitor root resident, 138
monitor services, 5
monitor size, 85,86
monitor size estimation, 83
monitor sizing, 191
monitor tree structure requirements, 138
monitors, standard, 135
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in
numerical sequence.

0 performance statistics, 47
peripheral conversion language, 14

object language, 165 peripheral equipment, 90

on-line quantum, 56 processor facilities, 58

on-line subsystems, 8 processor sizes, 194

operator communication, 20 processors, 136

overview, BPM/BTM, 5 PSA size requirements, 192

P a

PASS3 tree structure analyzer, 124 QB, 56

PASSO commands quanta, 35
:GENDICT, 159 quanta statistics, 45
:GENCHN, 157 quantum, 56
:GENDCB, 157 Ql, 56
:GENDEF, 158 Q2, 5

:GENEXP, 159
:GENMD, 158

:GENOP, 157
PASSO messages, 160 R
PASSO processor, 156
PASST commands real-time programs, 22
:PASST, 103 real-time response time, 196
:LABEL, 104 real-time services, 2,20
:SELECT, 103 recovery, 21
:UPDATE, 103 reference tables, 181
PASST examples, 104 remote batch services, 20
PASS1 messages, 104, 107 ROMTRAN, 14
PASST processor, 103 root-resident monitor, 138
PASS2 commands RUN, 10
:PASS2, 107
:ABS, 112
:BTM, 113
:CHAN, 108 S
:DEVICE, 109
DLIMIT, 111 scheduler, 19
:FRGD, 112 scheduling
:INTLB, 114 basic statistics, 37
:MONITOR, 110 BTM, 35
:SDEVICE, 110 user states, 36
:STDLB, 108 scheduling control, 37
PASS2 control command sequence, 114 secondary storage, 87
PASS2 example, 114 service processors, 14
PASS2 messages, 114 Sigma standard compressed language, 180
PASS2 module calculations, 191 Sigma standard object language, 165
PASS2 processor, 104 Simulation Language, 13
PASS3 examples, 124 SL-1, 13
PASS3 messages, 125 Sort/Merge, 16
PASS3 processor, 122 standard monitors, 135
patching operations, 154 standard monitors and processors, 135
PCL, 14 standard symbols and codes, 181
PCL, SYSGEN, 91 start-up, 21
performance monitor, 35,19 subsystems, 62, 136
initialization and termination, 35 coding requirements, 62
installation, 57 facilities, 58
report generation, 35 loading requirements, 65
report generator, 37 start-up, 19
snapshot summary, 51 statistics, 48
statistics, 43 Super, 11,15,24
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Super batch priority default limits, 31
Super errors and error messages, 26
Super, batch operation, 24
Super, on-line operations, 24
supervisor processor, 24
supplementary accounting routines, 33
swapper, 19
symbionts, 22
Symbol, 9,13
SYS account contents, 89
SYSGEN, 14

BTM, 146

command format, 103

DEF overview, 96

helpful hints, 96

limited file space, 98

parameters, 100

PASS2 commands, overview, 93

PASS2 pitfalls, 94

PASS3 overview, 95

processors, 101

real-time, 151

remote batch, 152
system generation details, 100
system generation example, 145
system generation overview, 91
system integrity, 21
system management facilities, 3
system tape format, 154
system tree structure, 140
system tuning procedures, 56

T

tape sentinels, 198
task statistics, 44

TCB address, 60

TCB format, 64

terminal batch entry, 11
terminal 1/0O, 60,19
terminal-oriented manage, 11
terminals, 90

time-sharing services, 1
tuning implementation, 56
tuning procedures, 56

user processors, 18

user statistics, 44
user-built subsystems, 11
USERLG, 30

L

VOLINIT, 163,15
VOLINIT error messages, 163
volume initialization, 163

W

write, 60
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