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1. GENERAL DESCRIPTION

.A typical cobol program lay

All Cobol S-Language programs have associated with them, a BASE
Register and a LIMIT Register. The area between the BASE and the
LIMIT is to be used as a data space only., All" prograp';ode, organized
in segment form is stored at any available location inmemory.

which.contains the
S Editlng Masks and

The data space include a non-overlayable
COP Table and various other parameters such
Record Areas.

Various parameﬁers necessary for the of the S-Langauge
object code and maintained by the MC ):

Limit Register.

BASE REGISTER_ _

§—— 1ST ENTRY (COPX=1)

% DATA SEGMENT ZERO BASE

SYMBOLS
EDIT MASKS

" DATA SEGMENT
ZERO AREA

TRASH( INTERMEDIATE RESULTS) S

H \ CE CHKING)
ADDRESQ STORE (PRESENCE CHKING) ¢—— STACK-BASE

g STACK

ﬂ——-STACK LIMIT

- = — = = = = -l EXTENDABLE STACK LIMIT
3 (BOJ ATTRIBUTE)

OVERLAYABLE
DATA AREA
IMIT REGISTER—-2 wture & EXTENDABLE LIMIT REG.
REINSTATE INFO (BOJ ATTRIBUTE)

& RUN STRUCTURE

" S-CODE

v |-""""'\\W“-«M“"~

\N-m..v«"'««.‘

R

"
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1.1 Program Parameters

-

The parameters pertaining to a particular progra
below.. The number of bits to contain the paramcter™is listed
below the parameter name,

l BDISPB J : Branch displacementg
5 . .

|  psecz | Base of Data S
24

| sTACK-POINTER!
24

| stack-sizE |
. 5 -

| ~ cop-BasE | 's of COP table

| cops |

y container size

segment number container size

Data displacement container size

Data length container size

COP index container size
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2.0 FORMATS

2.1 S~Instruction Format

Each COBOL S-Instruction consists of an S- op

by arguments consisting of a variable number ¢
format and interpretation of these argumﬂnts;
by the S-operator and is described in deta
of the individual operators. An example o
format is illustrated below.

2.1.1 S-Operators

perators are encoded in a 3-bit
"If OP1=7, the operator is encoded
as OP2. 1If OPl<7, OP2 is omitted.

S-operator dendat
in the next 6

72.1.2

An argument which
_rand in this manner is denoted as COPX. 1In -
here specified, an operand could be either

ed in “the instruction as a literal or could be refer-
ndirectly through the table. An argument of

As denoted as OPND. The first bit of OPND is denoted

{1 | LITERAL STRING 9% |

ol 0 | COPX . |

LITFLG
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2.1.3 Literal String

When LITFLG specifies a literal, the literal .string which
includes the literal type (LTYPE), the literal” lenoth (LLGTH),
and the literal (LSYMB) itself in that order: ¢

the code stream immediately following th
format is as follows:

ITFLG. The

| LTYPE |  LLGTHL

LSYMB _]
BITS T2 3 ’

RESENT IF LLGTH1=0

The literal type is specifi =bit LTYPE as follows:
LTYPE = 00
01
10
11

‘The length of
LLGTH2, 1If the 1.

n binary is encoded in LLGTH1 and
5«8 digits or characters, its
LGTHL and LLGTH2 is omitted. If the

2.1.4 (CoP . - . .

T example, a COP Table conslsting of between 513 and 1024 entrles
require 10 bits,

he address of an entry is calculated by multiplying the value
COPX by the value '"COPB" and then adding the result to the
base address of the COP Table.

A COPX value of zero specifies that the COP Table entry is con-
tained in line in the S-Instruction itself rather than in the
COP Table. Note: The base address of the COP Table points to
an unused entry.
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2.1.5 In-Line COP Information

A COPX value of zero specifies that the COP Tabl rmation is '
contained in-line in the S-Instruction 1tself T n in the

COP Table.

jmd ts COP Table

The format for in-line COP information dif
dexing is required.

format (see section 2.2) when subscripting”

k- SEGB~f DI SPB~—LENB—

DATA ADDRESS | DATA
SEG# | DISPL. | LENGTH

. ]
¥ COPXB 34— LENB ——>

o2l
NO. OF 0z - INDEX | COPX2 | SUBSCRIPT
SUBSCRIPTS [L: SUB- I I FACTOR 2 |
OR_INDEXES SCRIPIL: S -
|__Present if number o:

: 1 of ‘subscripts>2
‘tPresent if number TIPESZ
of subscripts >1

it subscript-

BOUND

LPresent if subscript-
index FLAG=1

Present if number
of subscripts>3

~ COPX1, COPXZ, or COPX3 may be in line entrles but may not be
subscripted or indexed.

A COFX for each index value or subscript (up to 3) must be present.

Note: A COPX for each subscript value (up to 3) is immediately
followed by a subscript factor,
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2.2 Current Operand Table (COP)

attributes of a variable. The width of one enf
of the source program and is determined by :

and length plus 4 bxts for expressing a
type and ASCII flag. .

tries are
Any reference
e first of its entries.

When the attributes exceed one ent
used to accommodate the additional 1n_
to a multiple entry attribute points

The format of the COVF Table i

SUBSCRIPT- DATA TYPE ASCIL
INDEX FLAG FLAG

DATA ADDRESS
SEG. #] pISPL.

BITS 1to? 1 to

| | ) )
—1——k 1ENB —k— LENB —k— LENB ~—}~DISPB 3}

INDEX 'UBSCRIPT |- SUBSCRIPT| SUBSCRIPT| TABLE

SUB- ]
scripy’ ACTOR 1 | FACTOR 2 FACTOB 3 | BOUND

LPresent if subscrig
index FLAG=1

Present if number
of subscripts>3

| Present if number
of subscripts>?2

L. Present if number
of subscripts>l

“Present if subscript-
index Flag=1
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2,2.,1 'Segment Number
Segment number is expressed in binary and specif the data
segment number of the operand. The container: size*(SEGB) is
function of the maximum number of data segments specified in
the source program.’

2.2.2 Displacement
Displacement is expressed in binar cifies the digit
displacement of the data from the BA e data segment.
All data is ‘stored beginning at a O IT address. The
container size (DISPB) is a fuy e maximum data
displacement specified in the am, '

2.2.3 Data Length
Data Length is expressed viand specifies the number of
digits or characters in ‘ tem excluding the sign. The
container size (LE ¢tion of the maximum length speci-
fied in the source

2.2.4

2.2.5

pt-Index Flag bit is true to indicate subscripting or
and false otherwise. When true the next following
s) contain the necessary subscripting - indexing factors.

r of Subscripts or Indexes

When subscripting ot indexing is indicated by the subscript-index
flag, the number of subscripts or indexes requ1red for the variable
is specified as follows:

00 = One

01 = Two

10 = Three

11 = UNDEFINED

The bit immediately following this field indicates the appropriate
operation - indexing or subscripting.
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2.2,7 - Subscript Factors v .

The factor is the digit dlsplacement betw
table, The value 1 is subtracted from th
to multiplying by the factor. The subscrip

its absolute value

If the subscript value is zero or i
only if the final

is used and an error communicate will
result exceeds the table-bound.

If the binary equivalent of the
24 bits, overflow is ignored

alues exceeds the value

If the sum of the multlplled s Y5
comminicate willAbe issued.

given by table-bound, an %

Note: Literal subscrn t valu § are optimized by ‘the compiler by
building a new descri’ n~-line in the S-Instruction. -

aliue immediately follows the primary
A subscript variable must not itself

A COPX for each s
COPX in the S-inst
be subscripted:or in

2,2.8 Indexing

iridicated; a’ COPX ‘for each index value (up to 3)
.the primary COPX in the S-instruction. An -
t not itself be indexed or subscripted.

is contained in a 24-bit field. The value consists
ecimal digits and is unsigned. The value is converted
combined with the binary data address at execution time.

he. sum of the index value exceeds the table bound then an error
cate will be issued,
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2.2.9 TaBle Bound

Table bound is a binary value used to specify th
for subscripting and indexing. Its contain

The ASCII flag bit of the destination fi
execution of certain. code sensitive §

These. instructions are:

CPA

ADD MVA
SUB MVS SPA
INC MVN CPM
DEC : MNZ

. INCL o
DECL
DIV

The ASCII flag bit do

following code sensiti tructions in which EBCDIC is assumed:
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3.0 INSTRUCTION SET
" Arithmetic

Name ..

Incrément COPX1

Add COPX1, COPX2
Decrement, COPX1
Subtract OPND2, COPX1
Multiply COPX1, COPX2
Divide OPND2, COPX1

Increment by one
Decrement by one

Data Movement

Name Arguments
Move Alphanumeric OPND1, COPX1
Move spaces COPX1
Move numeric ‘ OPND1, COPX1
Move zeros MVZ ' COPX1
Multiple Move MMVA N, OPND1, COPX1l, ...COPXN
Multiple Move S MMVS N, COPX1l, ...COPXN ,
Multiple Move MMVN - , N, OPND1l, COPX1l, ...COPXN
Multiple: MMVZ N, COPX1l, ...COPXN
Concate CAT . N, COPX1, OPND1, OPNDN
Edi EDT OPNDl, COPX1l, DADDR

EDTE OPND1, COPX1l. MASK

SMVN OPND1, COPXl, V, SCL

EXA M, T, COPX1l, OPND1l, COPX2

OPND2

VE. TRANSLATE MVT v, OPNDl, COPX1
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3.0

Branching
. Name '

Branch on overflow

Set overflow .
Branch Unconditionally
Perform Enter :
Perform Exit

Enter

Exit’

Go to Depending

Altered Go to Paragraph

Instruction Set (Cont'd)

COMPANY CONFIDENTIAL PAGE 11
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Nmemonic

BOF
OFV
BUN
PERF
PXIT -

COPXl, N, BDISP,...BDISPK
DADDR

Alter - DADDR, ACON
Conditionally‘Branching
Name Op Arguments
Compare Alphanumeric OPND1, COPX1, R, BADDR
Compare Numeric OPND1, COPX1l, R, BADDR
Compare for zeros. COPX1l, R, BADDR
Compare for Spaces COPX1l, R, BADDR
Compare for Class CLASS COPX1, C, BADDR
Compare Multiple CPM BADDR, COPX1l, R1, OPNDL,
i ««+Rn, OPNDn, Rk
CRPT OPND1, COPX1,.R, BADDR
Nmemonic op Arguments
nunicate COMM COPX1
etch*Communicate FCMP DADDR
ssage Pointer ‘
nvert CNV OPND1, DADDR
Load Data Segment © LDS DSECN, DADDK
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3.1 Arithmetic Operands and Instructions

. Unsigned

1 4-bit
2, Unsigned 8-bit

3. Signed 4-bit (sign is MSD)
4, Signed 8-bit (sign over MSD)

There is no restrlctlon as to type of
an operation,

bit of the most significant unit’
field is the sign,

The absolute value is stored:i eceiving field is unsigned.

When signed format 3
any arithmetic o the sign position is set to 1100
for a positive, res 1101 for a negative result. If
ign is set to 1100,

t operands are interpreted in units of elght bits,
1gned operand is specified, the sign is 1nterpreted as

gth of the operand field specifies the number of 4-bit
bit units.

When eight bit units are specified for the receiving field of
an arithmetic operation, the leftmost four bits of each 8-bit
unit, except the unit carrying a sign, is set-to 1111 1f EBCDIC
or to 0011 if ASCIIL.

The value of an 8-bit unit is carried in the rightmost four
bits of the unit. 1Its value is an defined below for the 4-bit
unit. The leftmost four bits, except for a sign, are ignored.
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3.1.7 Cont'd

follows:
UNIT

0000
0001
0010
0011
0100
0101
0110
0111

A

=
ju]
o
o.
+ -+

In addition and su

When the result field is longer than
sult, leading zero units are stored.

Results generated when the result field totally
11y overlaps either of the operand fields are not

two address add and subtract total overlap is permitted.
Results generated when the result field partially overlaps
the first operand field are not specified. Note that total
overlap implies that the two types of fields is identical.

No overlap of operands nor result fields are permitted in
divide., Results generated under any condition of overlap
are not specified.

PAGE

13
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:3.1,1 Add Three Address | ADD OPNDL, COPX1, COPX2

"3.1.2

"3.1.3

i3,1.4

‘3.1.5

Algebraically add an addend denoted by OPNDL to a
augend denoted by COPX1 and store the sum in tl
location denoted by COPX2.

Subtract Three Address SUB OPND1,

Aigebraically subtract a subtrahend denote
from a minuend denoted by OPND2 and st
ference in the location denoted by C

Add Two Address | INC OPNDL, COPX1 J

by OPNDl to an
‘um in the loca-

Algebraically add an addend denot
augend denoted by COPX1l and
tion denoted by COPX1,

Subtract Two Address

Algebraically subtrac nd denoted by OPND1
from a minuend denote OPXl and store the dif-
ference in the : ted by COPX1l, :

: ength is the sum of the lengths of
W operands and must be denoted by COPX2.

feld will always be either slgned 4-bit
nsigned 4-bit format.

PAGE 14
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3.1.6  Divide [DIV OPND1, OPND2, COPXL |
Algebraically divide a dividend denoted by OPNDZ b
divisor denoted by OPNDl and store the quotient
denoted by COPXl. Store the remainder in t
denoted by OPND2.,
If the absolute value of the di no greater than the absolute
value of an equivalent numbe?-of 1 digits of the dividend, the
result is undefined.
Division by zero results, verflow toggle being set.
The sign of the remainder is that of the original dividend
The dividend field w _ either signed 4-bit format or
unsigned 4-bit f
Increment by One corxl |
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3.2 Data Movement Operands and Instructions

In general, fields involved in data movement o can have .

any ‘of the following formats:

1, Unsigned 4-bit

2, Unsigned 8-bit

3. Signed 4-bit (sign is MSD)
4, Signed 8~bit (sign over MSD)

itted in an opera-
the particular opera-

Any restrictions as to the type of fie
tion are specified under the descriptio
tion, :

See section 3.1 Arithmetic O d Instructions for a

description of the four types '«

For multiple move operati
(or origin fields wh
value N. The value

1 to 16 destinations.

er of destination fields
) is specified by a 4-bit binary
0000 to 111l is used to indicate

Note that the de

gl fields for a multiple move operation
need not have_the sar

ta type nor data length.,

v ovérlapped fields are not permitted, unless
by the individual instruction.

Totally or part
specifically specif
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3.2.1 Move Alphanumeric [ "Mva oPNDI, coPX1 |

Move 8-bit or 4-bit units from the origin locatio_fp

assumed to be unsigned 8-bit.

If the data type of the origin field
with the exception of the sign, if %
with 1111 if EBCDIC or 001l if ASCT
each 4-bit unit,

If the destination 1
length, the source d

1splaced and is at a hloher addressed
orlglnal fleld. The data type of both fields

location than
must be 8-bit.

MVS  COPX1 |

3.3.3

stination field denoted by COPX1l with spaces (0100 0000
r 0010 0000 if ASCII).

s unsigned 8-bit,
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3.2.3 Move Numeric [MVN_OPNDL, COPXL |

Move 8-bit or 4-bit units from the origin locatlon”denoted
by OPNDL to the destination location denoted by COPXl,

If the destination field is signed, it r
sign of the origin 'if the origin is sign
origin is unsigned.

3 either the
or 1100 if the

If the deétination field is unsign
is ignored.

signed are set to 1111
of the data type of the

If the data type .of the!
leftmost four bits of ea
only the rightmost ved.
If the destination
length, the de i1
leading zeros o
0011 0000 if ASCI

prlate type (llll 0000 if EBCDIC,
0000 if 4-bit,

ength is lesser in size than the source
ata is truncated on the left,

If the destiﬁat;
length, the sourc

placed in the leftmost position of a fleld.

fields are permitted if the destination

) digits displaced and is at a higher addressed
han the original field. The data type of both fields
bit. It can be assumed that the source is moved 6

a time into the destination field and that the move is
left to right. :

ove Zeros | MVZ  COPXL |

Fill the destination field denoted by COPXl with zeros of the
appropriate type (1111 0000 if EBCDIC, 0011 0000 if ASCII or
0000 if 4-bit).

If the destination field is signed, 1100 is placed into the sign
position,
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- COPXLl...COPXN |

3.2.5 Multiple Move Alphanumeric [(MMVA N, OPNDI,

Move 8-bit or 4-bit units from the orlgln 1ocat10n

3.2.6 Multiple Move Spaces [ MMVS N, COPXL...CODXN |

Fill each of the N destination fields
spaces. '

The rules specified for Move Sp

3.2.7 Multiple Move Numeric | MMVN:N

Move 8-bit or 4-bit units
OPNDLl to each of tlie des

The rules specified f¢

3.2,8 - Multiple Move Ze

Fill each of tne N
zeros of the

3.2.9

the destination length is greater in size than the combined
rce length,. the destination field is filled in on the right
w1th trailing spaces (0100 0000 if EBCDIC or 0010 0000 if ASCII.)

If the destination length is lesser in size than the combined
source lengths, the source data is truncated on the right.
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3.2.10 Scaled Move Numeric | SMVN OPND , COPX1, V, SCL }

3.2.11

If V=0, perform a Move Numeric operation after
scale factor to the field length of the source
that the added portion of the field are zeros

ubtracting
ield.

If V=1, perform a Move Numeric operation
the scale factor from the field length of

All rules specified for Move Numeric
ment by the scale factor,

The container size for the sca

If V=0, the translati to EBCDIC. If V=1, the translation
is EBCDIC to ASC .
The data type of
are assumed to:

filled in on the right with trailing spaces
or 0010 0000 if ASCII).
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3.2.12 Examine [ EXA M,T, COPXL, OPNDL, COPX2, OPND2 |

'Examine the operand defined by COPX1l, tallyi

~ characters. The particular 8-bit characte

specified by COPX2,

" T.T, = 00

and/or replacing a variable number of 8-bit

to be tallied and or replaced is specif
by OPNDl. The character to be used as
replacement character is specified by OP
The field into which the tally is s

parameter T—T1T2T3T4
Tsz = 00 undefined
, 01 Tally T3 T
specifiéd b
10 Replace T T
spe01f1ed b

11

374 o1
- 10
11. -
NOTE: 111 and 1111 not spec1f1ed

are undefined.

- is not present when Tl 9 = o1,
is not present when TlTZ = 10.

The data type of the examined operand is
med to be unsigned 8-bit.

The data typé of the examining operand defined
y OPNDl must be unsigned. 1Its length is
assumed to be one. When 4-bit format is specified,

PAGE21

the operand is assumed to have the 4-bits 1111 if EBCDIC or

0010 if ASCII appended to the left,
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3.2.12 Con't.

The data type of the replacing operand defined.b OPNDZ
must be unsigned. 1Its length is assumed to be
4-bit format is specified, the leftmost & bi
position replaced is set to the 4 bits 111

The. data type of the tally field de CQ?&Z is assumed
to be unsigned 4-bit. Its length is '

The parameter M=0 denotes numer
most 4 bits of a character

- comparing. The left-
most 4 bits are ignored. -

The parameter M=l denotes

] L ‘items. All 8-bits
of a character are used i mparing. '
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3.2.13 Edit Instructions and Edit Micro-Operators

No restrictions are placed on the data type of the source field
of an Edit operation.

The data type of the destination field of a operation
must be Unsigned 8-bit.

If the destination length is greater in siz an the source
length, the source data is assumed to adinig zero fill
on the left. N

If the destination than the sourc
length, the source

icro-operator and not
stination fields.

The operation 'is terminated
by exhaustion of either the

3.2.13.1 Edit | EDT OPNDl, COPX1,

by COPX1 under the control of

destination locati
k. ontained at the location denoted

the micro-ope
by the DADDR.

an unsigned binary value which specifies
of the micro-operator string relative .
1t zero base. The container size of DADDR

3.2.13.2 icit Mask | EDTE OPNDl, COPX1l, MASK |

m the source location denoted by OPNDl to the
location denoted by COPX1l under the control of
icro-operator string immediately following COPXl. The
‘of the explicit micro-operator string is the same as
.literal and is as follows:

[TTYPE | LLGTH L | LLGIH 2 | MICRO-OPERATOR STRING |
bits 2 3 8

0l: 8-bit Length of the Present if LLGTH1=0

unsigned micro-operator

string in 8-bit
units. If length exceeds 7 units, the length
~is encoded in LLGTH2 with LLGTH1 = O
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3.2,13.,3 Edit Micro-Operators

The edit micro-operators used in an edit instructi

OPERATOR MNEMONTIC
0000 R " MVD
0001 R MVC
0010 R MVS
0011 R FIL
0100 N SRD
o101 T INU Unconditionally
0110 T INM nsert on Minus
. 0111 T . T INS ert Suppress
i 1000 T Insert Float
1001 T End Float Mode
1010 0000 End Non-Zero .
1010 0001 End of Mask
1010 0010 Start Zero Suppress
1010 0011 ' : P éomplement Check Protect
Others

Undefined

a 4-bit binary value used to skip over a number
fon 8-bit units. The value 0000 represents no

ditional selection between two table constants or 3) used
to indicate an editing constant in line with the edit-operator
string. The next edit-operator follows the constant.

The following table indicates the normal table editing constants
as well as the conditional and unconditional selection of con-
stants associated with the value "T".
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3.2.13.3 (Cont'd.)

EDITING CONSTANTS

T TABLE ENTRY MNEMONIC
EBCDIC

0000 nyn PLU
0001 non MIN
0010 L AST
0011 non : DPT
0100  m,m CMA
0101 ngn CUR
0110 ngn - ZRO’
0111 UL BLK
1000 . Either Entry 0 or 1

1001
11010

Either Entry 7 or 1
In-Line 8-bit Constant

ctions are three
e "Z2" for zero

wtect., Initially

are assumed to -

hey are set and

description of the

s. The "S" toggle

Associated with the
toggles denoted as "S
suppress and "P" for
the "Z" and the {
be set to the zerodi:
reset as specified by
individua
is set to

I" ending the zero suppress state.
appropriate unit (4-bit digit or 8-bit
cter) from the source field to the destination
If a 4-bit unit is moved, append the

71111 to the left before storing in the
estination, If an 8-bit unit is moved, the
4-bits 1111 are substituted for the leftmost

bits of the 8-bit umnit,

Move Character

Set "Z" to "1" ending the zero suppress state.

Move an appropriate unit (4-bit digit or 8-bit
character) from the source field to the destination
field. If a 4-bit unit is moved, append the

4 bits 1111 to the left before storing in the

destination. If an 8-bit unit is moved, it is
‘moved unchanged.
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.3.2.13

* the 8-bit code for blan

(Con't.)‘

Move Suppreés

The micro-operation move digit is performe
if the 4-bit unit or the rightmost 4 bit
of the 8-bit unit of the source field is;
equal to 0000.

unit is equal to 0000, the suppress
2" is inspected., If "Z" equals e
non-suppress mode, the micro-op
digit is performed. 1If the suppres
equals "0", the check protedt’
inspected. If "P" = "0" ind

try containing
e destination

field, If P=1, mov
the 8-bit code for

Move digit

Move digit

Move Table Entry 7 (blank)
Move Table Entry 2 (asterisk)

he table entry containing the 8-bit
ank to the destination field. If

, move table entry containing the

it. code for asterisk to the destination

Summary

0 Move Table Entry 7 (blank)
P = 1 Move Table Entry 2 (asterisk)

Skip Reverse Destination

Adjust the address pointer of the destination
field to skip backward (lower addrcus) N
8-bit units.

26
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3,2.13 (Cont'd.)

Insert Unconditionally

Move the table entry "T" as indicated. belov he destination

field.

T=0...7 . Move Table
$=0 T=8 Move Table
s=1 T=8 Move Table
$s=0 T=9 Move Table
s=1 T=9 Move Table

T=10 Move in-1i

Insert on Minus

Move the table entry "T" a
field. )

Entry T ’

Entry 7 (Blank)
Entry 2 (Asterisk)
» Entry O (Plus)
Entry 1 (Minus)
Entry 7 (Blank)
Entry 1 (Minus)
in-line Table Entry

nommummnumuy

"o nnon

et e O O O
o
nu
= O

Move Table Entry T

Move Table Entry 7 (Blank)
Move Table Entry 2 (Asterisk)
Move Table Entry O (Plus)
1
7
1

T=8

T=8 Move Table Entry 1 (Minus)
T=9 Move Table Entry 7 (Blank)
T=9 Move Table Entry (Minus)
T=10 Move in-line Table Entry
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©23.2.13 (Con't.)

Insert Float

Move the table entfy."T" and/or perform the,
micro-operation move digit as indicated be

=1 S Move
=0 Source =0 P=0 Move

~ 2=0 Source =0 P=1 Move

Z=0 Source #0 T=0...7 Move digit

.2=0 Source #0 T=8 S5=0 Move (plus)then move digit.
=0 Source #0 T=8 S5=1 Move entry minus)then move digit,
Z=0 Source #0 T=9 S=0 Move entry 7Z{blank)then move digit.
=0 Source #0 T=9 S=1 Move 1(minus)then move digit.
=0 Source #0 T=10 Move sable entry,then move digit,

End Float Mode

ated below to ;

0 source character/digit is moved;
ontinue with the mnext in-line operator.

minate the micro-operator operatiocns.

Start Zero Suppress

Set "2'" to the zero state.

" Complement check protect

Complement the state of "P",
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3.3 Branching Operands and Instructions

A branch address argument "BADDR" can be any one:
as specified below. Restrictions as to type for
instruction are specified in the descrlptlonfo B
instruction.

BADDR has the following format:

| BTYPE | SEGMENT NUMBER | DISPLAC
BITS | 2 | 7

- 00: Relative
0l: Relative
10: Relative
11: Relative

i.s byte in a megative direction.
egment Base (inter segment branch).
ode Segment Base (intra segment Sranch).

inary value which specifies the bit dis-
lative to itself or to a segment base.
splacement is fixed (to be specified)

Displacement is
placement of an ii
The container size
for type 00 and:

3.3.1 ’ itional [BUN BADDR |

3.3.2 V, BADDR |

=V, a transfer to the address (BADDR) given
nstruct10n occurs. Control is passed to the next sequential
truction otherwise. '

overflow toggle is unchanged.

verflow-Toggle [ OFL V|

Set the overflow toggle to V.

Se

" Note: The overflow toggle is set to 1 when divide by zero is
encountered.
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3.3.4  Perform Enter [PERF K, BADDR |

Format a stack entry with the following format

[CK_ T BTYPE | SEGMENT NO. | DISPLACEVENT ]
BITS "8 2 7
Obtain the 8-bit value K and the 2-bitivalue BTYPE from the
If the BTYPE inserted is 10, insert the nt segment
number into the stack. '

he active base and
struction into the stack.

Insert a displacement value
pointing to the next sequ
Adjust the stack pointer
entry.

PTR) t point to the next possible

Obtain the next instru 1 from the location specified by BADDR.

3.3.5 Pexrform Exit

Compare the 8-bit.value K 'with the K in the current stack entry
and if unequal proceed to the next in-line S-Instructiom. If
equal, adjust the stack position (STKPTR) to point to the pre-
vious ently and obtain the next S-Instruction from the informa-
ed 1 removed stack entry. .

3.3.6

3.3.7;

me function as "PXIT". K is assumed equal to O.
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3.3.8 Go To Depending [ GTD COPXl, N,  BDISPO,...BDISPN |

Compare the 10 bit binary value N with the variable specified by

cgzx1.= The variable is first converted to a binary va modulo

If the binéry value of the variable is less
than N, the next instruction is obtai;
fied by BDISPO. Note that the variab

pecifies the bit displace-
he current segment base. The

BDISP is a unsigned binary val
ment of an 1nsL1uctlon relwtlve

3.3.9 Altered Go To Paragra PAR' DADDR |

Obtain the next i
address constant

v n unsigned binary value which specifies
nt of the "ACON" relative to the Data Segment

e of DADDR is DISPB.

3.3.10 Alt FALTER DADDR,  ACON |

dress constant "ACON" into the data area specified by
rgument DADDR.

00 and Ol (relative branches) are not permitted in the

See section 3.3, 9 for definition of DADDR and ACON.
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3.4 Conditional Branch Operandé and Instructions

The two operands are compared and the result (

less, equal, not equal, greater or cqual,
being tested, If the relation conditio
to the address (BADDR) given in the inst
Control is passed to the next sequential :
wise. The relation (R) is defined

000 Undefined

001 GTR
010 LSS
011 NEQ
100 EQL
101 GEQ
110 LEQ

. 111 Undefined

No overlap of field
any condition of:

rpermitted Results generated under
not specified.

'3.4.1 compare Alphanum PA OPNDL, COPXL, R, BADDR ]

_ Compére the two rand fields according to their binary

ds from left to right,

d"sizes are different and the equal size portions
equal, the longer field is tested for trailing blanks
f EBCDIC or 0011 0000 if ASCII).

equal and the longer (if one is longer) field has
1ling blanks.

t.field, which has the left most character that is greater
(lesé’than the corresponding character in the second field, is
considered the larger (smaller).

Unsigned 8-bit data format is assumed with no checking to verify
that the data types are both unsigned 8-bit.
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3.4.2 Compare Numeric [CPN OPNDL, COPXl, R, BADDR |

value considering the two fields to be comprised o
integers.

When the field sizes are different, the.
leading zeros (0000). There is no restricti

type. In comparing an 8-bit character only the rlght—most
4 bits of the character are considere ]

ignored.

ss of sign.

Sign conventions

3.4.3

Compare two ope ccording to their absolute binary

value considerin nd field to be comprised of all zeros

(0000). '

There is no res tion as to data type. In comparing an 8-bit

character only t ght-most 4 bits of the character are

considéred. The er bits are ignoxed In comparing signed,
‘sign position is ignored. .

3.4.4 ACES [ SPA COPX2, R, BADDR |

o operand fields according to their binary value
: lering the second field to be comprised of all spaces
0100 0000 if EBCDIC or 001l 0000 if ASCII).

nisigned 8-bit format is assumed with no checking to verify
otherwise.
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3.4.5 ° Compare for Class [ CLASS COPXl, C, BADDR |
Compare the operand field and determine whet

C=00 completely alphabetic
0l completely numeric
10 not completely alphabetic
11 not completely numeric

trags er to the

1rs. Otherwise
instruction.

If the condition being tested is tr
address DADDR given in the instructic
control is passed to the mnext sequenti

- In the alphabetic test, ea
for 1100 0001 through 1100 10
1101 1001, 1110 0010 through

is range-checked
0001 through
and for 0100 0000

is range-checked for 1111 0000
t is range-checked for
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*

3.4.6 Compare Mditiple CPM BADDR, COPX2, R1l, OPNDI1 Rn, OPNDn,Rk

Compare the flrst operand fileld with each of quent N
operand fields under control of the variant denoted by the
first bit of the relation (Ri) associa specific
operand OPNDi.

The relation (R) is a four bit fie ich 1s"defined as follows:

R = OXXX compare alphanumeric

1XXX compare numeric

%’

000 QUIT
R 001 GTR
010 LSS
011 NEQ
100 EQL’
101 GEQ
110 LEQ
111

The individual

e"relations is met in which case program
asses to the address BADDR or,

| CRPT OPND1, CGPX1l, R, BADDR |

he two operand fields according to their binary vaiue.
Comparison proceeds from left to right,

e field lengths are considered equal by repeating OPNDIL.

Both fiells are assumed to have unsiguned 8-bit data type.

The size of OPNDl must be greater thanv2 and must divide evenly

into the size of COPXl. Otherwise, the results of the compare
may be erroneous.
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3.5 Miscellaneous Instruction I

3.5.1

3.5.2

3.5.3

" 3.5.4

. Fetch | FCMP DADDR |

'See section 3.5.4

-unsigned 2

Communicate [ coMM corx1 |

Move the length and address fields from
COMMUNICATE MSG PTR field located in this

verting then enroute,. The origin field i

PXl. entry to the RS
grati:RS NUCLEUS con-
changed.,

The length is converted from a digi
length, The address is converted fr
Relative Address to the Base

cter length to a bit
ta Segment Zero Base
ative Address,

Move the last 24-bits
PTR to the located spe

Convert

oted by OPNDl from a decimal value to an
ry value truncating or zero filling on the

Convert th

left.if nece

ata.Segment N [ LDSN DSEGN, DADDR |

ata segment specified by DSEGN and place the Base rela-
ive address of the segment at the location specified by DADDR.

¢*container size of DSEGN is SEGB.

ADDR is an snsigned binary value which specifies a digit dis-
placement from the Data Segment Zero Base.

-

The container size of DADDR is DISPB.



	001
	002
	003
	004
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36

