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D16

D15

D14

D13

D12

D11

D10

BDR3 Write Protection

When this designator is one, a Guard Mode interrupt will occur if an attempt is made
to write into the storage area specified by BDR3 and either D7 or the i-bit is zero.

BDR1 Write Protection

When this designator is one, a Guard Mode interrupt will occur if an attempt is made
to write into the storage area specified by BDR1 and either D7 or the i-bit is zero.

BDR2 Write Protection

When this designator is one, a Guard Mode interrupt will occur if an attempt is made
to write into the storage area specified by BDR2 and either D7 or the i-bit is zero.

BDRQ Write Protection

When this designator is one, a Guard Mode interrupt will occur if an attempt is made
to write into the storage area specified by BDRO and either D7 or the i-bit is zero.

BDR Selector

When this designator is one, BDR1 and BDR3 are selected as the primary pair of bank
descriptor registers; when D12 is zero, BDRO and BDR2 are selected as the primary
pair. The primary pair is selected over the secondary pair if the storage limits overlap.
D12 will be toggled during the execution of a jump instruction if the jump operand
address falls exclusively within the limits of the secondary pair. D12 is not altered
when an interrupt occurs.

Reserved

Quarter-Word Mode Designator

When this designator is zero, for instructions with function codes less than 70g (not
including 07, 33, and 37), the j-field values of 4, 5, 6, and 7 are interpreted as follows:

i= 4 Specifies half-word (18-bit) transfers to or from bits 35 through 18 of the
operand.

j=>5 Specifies third-word (12-bit) transfers to or from bits 11 through O of the
operand.

j=6 Specifies third-word (12-bit) transfers to or from bits 23 through 12 of the
operand.

i=7 Specifies third-word (12-bit) transfers to or from bits 35 through 24 of the
operand.

When D10 is one, for instructions with function codes less than 704 (not including
07, 33, and 37), the j-field values of 4, 5, 6, and 7 are interpreted as follows:

ji= 4 Specifies quarter-word (9-bit) transfers to or from bits 26 through 18 of
the operand.

i=?5 Specifies quarter—word (9-bit) transfers to or from bits 8 through O of the
operand.
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D9

D8

D7

D6

i=6 Specifies quarter-word (9-bit) transfers to or from bits 17 through 9 of the
operand.

i=7 Specifies quarter-word (9-bit) transfers to or from bits 35 through 27 of
the operand.

The value of D10 has no effect on an instruction in the following circumstances:

B When the f-field of the instruction contains a value in the range 70g through
77g, or 07, 33, or 37.

[ | When D4 is one.
B When the j-field contains a value other than 4, 5, 6, or 7.
Reserved

Floating—Point Zero Format Selection

This designator affects Floating Point Add, Floating Point Add Negative, Fioating Point
Multiply, Floating Point Divide, and Load and Convert to Floating (only single
precision) instructions. When D8 is zero, and if the mantissa of the most significant
word of a single-precision floating point result is * O, the entire word is stored as all
zero. When D8 is one, and if the mantissa of the most significant word of a
single-precision floating-point result is * 0, the most significant word is packed and
stored with the appropriate characteristic.

Relocation and Storage Suppression

D7 controls 1100 mode index register length, relocatability, and limit violation
checking. If D7=0, index registers are 18 bits long, relocation is performed through
basing, and a limits violation will cause a Guard Mode interrupt. If D7=1, the same
functions are dependent upon the i-bit of the instruction currently executing: If i=0,

operation proceeds as if D7=0; if i= 1, index registers are 24 bits long, relocation is
not performed (a base value is not added to the relative address), and relative

addresses (which are not identical to absolute addresses) are not checked for limit
violations.

Program addresses following a jump instruction are formed under the same D7 and
i-bit conditions that were in effect for the jump instruction. That is, if an absolute jump
occurred (D35=0, D7=i=1), subsequent instruction references will be absolute; if a
relative jump occurred (D7 or i=0), subsequent instruction references will be
relocated according to the current addressing control designators and BDR values.
D7 is set to one on Master Clear or when an interrupt occurs.

General Register (GRS) Selection Designator

When D6 is zero, the GRS addresses below are assigned for use by the user program
and can be referenced by the a- and x-fields of the instruction.

Index (X) Registers 0001g - 00174
Accumulators (A-Registers) 00144 - 00334

Special (R) Registers 01015 - 01174
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D5

D4

D3

D2

D1 & DO

When D6 is one, the GRS addresses below are assigned for use by the EXEC program
and can be referenced by the a- and x—fields of the instruction. D6 is set to one when
an interrupt occurs.

Index (X) Registers 01415 - 01574
Accumulators (A-Registers) 01545 - 01734
Special (R) Registers 0120g - 01374

Double-Precision Underflow Designator

When DS is zero, a Floating-Point Characteristic Underflow interrupt occurs if
characteristic underflow is detected during the execution of a double-precision
floating- point instruction the contents of the specified A-registers remain
unchanged. When D5 is one, the interrupt does not occur; however, the contents of
the specified A registers are cleared to zeros and the normal instruction sequence is
continued.

Character Addressing Mode

When D4 is one, character addressing may be used by instructions for which the
j—field is an operand qualifier (01 - 06, 10-32, 34-36, 40-67). Character addressing
involves the utilization of J-registers which are selected by j—field values of 4, 5, 6,
or 7. Note that character addressing for byte-oriented instructions that use
J-registers (33 and 37, 06-07) does not depend on D4. The J-field functions
specified by D34 and D10 are overridden by D4.

Allow Interrupts Designator

When D3 is one, external interrupts are allowed; when D3 is zero, external interrupts
are locked out. D3 may be altered by UR and LD, is set by AAIJ, and is cleared by
PAIJ and the interrupt sequence.

Privileged Instruction, GRS Protect, and Interrupt Lockout Detect

When D2 is one, a Guard Mode interrupt will occur if an attempt is made to execute
a privileged (Executive) instruction, or to store into an Executive GRS location.

D2 equal to one also enables checking the length of the period during which interrupts
are locked out by D3 equal to zero (whether D3 became zero by instruction execution
or by taking an interrupt) or by a string of Execute Remotes or Indirects. 256 storage
references (only those made by the processor are counted) are allowed during this
locked-out period. Additional references will cause a Guard Mode interrupt. This
checking occurs whether or not an interrupt is actually being locked out.

Overflow Designator (D1) and Carry Designtor (DO)
These designators are similar and so are defined together.

For the following instructions, DO and D1 are cleared and then set according to the
results of the operation:

A (14) Add to A
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AN

AM

ANM

AU

ANU

AX

ANX

DA

DAN

(15)
(16)
(17)
(20)
(21)
(24)
(25)
(71, 10)

(71, 11)

Add Negative to A

Add Magnitude to A

Add Negative Magnitude to A
Add Upper

Add Negative Upper

Add to X

Add Negative to X
Double-Precision Fixed Point Add

Double-Precision Fixed Point Add Negative

D1 is set to one if an overflow condition is detected during execution of any of the
above instructions, and DO is set to one if a carry condition is detected. When DO
or D1 are set, they remain so until another one of the above instructions is executed,
or until the designator bits are directly altered by the program.

Figure 8-1 shows three basic conditions of the Designator Register.

NOTE:

D16-D13 are independent of D2.

User Mode
p(o|pip|p| [p| D pip| (p| |D D|D D
0 O |1| Reserved hmpm1pa19017 16 1312010°(8|0|0|5|4|1|{1|1|0
35 30 29 28 24 2322212019 18 17 18 13 1211109 8 7 6 6 4 3 2 0
interrupt Mode
0 — olo—olo - 01020000110 — o0
35 29 28 24 23 13 121110 9 8 7 6 b6 o
Executive Mode
D p|o|o|p|p|o|p|p|.|D|D|D|D|D|D D
0 0 hg Reserved D23 D201 °171J151A|1312111o° 8|7|e|5/4]3|°|1]0
35 30 29 28 24 23 20 191817161514 13121110 9 8 72 6 6 4 3 2 []

Figure 8-1. Basic Designator Register States
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8.3. INTRODUCTION TO ADDRESSING

The CPU’s hardware provides for relocating the instructions and/or data for any program in main
starage. Also provided is the ability to specify that all area of main storage not assigned to a program
are locked out to that program for read, write, and jump references. The main storage areas which
may be assigned to a program are specified in 64-word granules beginning on any 512 word
boundary and ending on any 64 word boundary.

8.3.1. Main Storage Organization

The SPERRY UNIVAC 1100/80 System is designed as a modular system, permitting a variety of main
storage configurations. The minimum main storage configuration comprises one 524K word basic
module. The storage capacity can be expanded to eight MSUs in 262K word increments to a
maximum of 4,194,304 words.

The two word bank descriptor register (BDR) provides the CPU with the flexibility for allocating
storage for a program segment. The base value in conjunction with a relative address determines
the absolute storage location. The upper and lower limits define the range of relative addresses within
a program segment with the upper limit specified in 64 word increments and the lower limit specified
in 512 word increments.

8.3.2. Program Segmentation

A program may be written in segments which may be relocated in main storage. When the program
is loaded into main storage, the executive program determines the number of 512 word granules and
assigns them in contiguous blocks. Any unfilled portion of a granule is unavailable to another
program if it is to be run with guard mode/storage limits protection.

8.3.3. General Theory of 1100/80 Addressing

Normal 1100/80 programs are constructed without consideration for the physical area of storage
they will occupy during execution. As the program is constructed, each address is mapped into a
set of addresses called relative addresses. A relative address is actually used in an instruction within
the program which references other locations or words in the program. Proper conversion from these
relative addresses to the physical locations of the program will occur during execution using the bank
descriptor register mechanism of the 1100/80. The range of relative addresses is from O to 262,143.

Relative address (U) is composed of the sum of the u—field of the instruction, the modifier field of the
Xx-register, and in certain cases, the word offset (Ow) field of the Jj-register. A negative zero (all
ones) cannot be generated as a relative address. For shift instructions, 1/0 instructions, or immediate
operands (j = 16 or 17), the relative address is generally used directly as an operand. If a relative
address is less than 0200, it is generally used to reference GRS. If the relative address is greater
than 0200, it is converted to an absolute address and used to reference storage.

An absolute address is normally composed of the sum of a relative address and a base value selected
from one of the four available bank descriptor registers. It is also possible to have U generated as
an absolute address and used directly to reference storage without being altered by addition of a
base.
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8.3.4. Bank Descriptor

A bank descriptor (BD) is a two word set of data defining storage allocation for a program segment.
Bank descriptors are held in a bank descriptor table (BDT) which is located and defined by the bank
descriptor table pointer (BDTP). The table address in the BDTP is the absolute address of the first
word of the first BD in the BDT. The table length in the BDTP is in units of descriptors, not words.
The BDs within the BDT are located by adding a bank descriptor index (BDI) to the table address in
the BDTP. The BDI is also in units of descriptors. A table length value of zero defines a BDT containing
only one BD. The BDT has a maximum length of 4K BDs (8K words). The BDT is expected to reside
in storage (i.e., not in GRS). The BDTP and BD formats are shown in Figure 8-2.

8.3.5. Limits

The upper and lower limits define the range of relative addresses within a program segment. The
check of a relative address against limits is inclusive, i.e., a relative address is within limits if it is
greater than, or equal to, the lower limit; or less than, or equal to, the upper limit. The lower limit is
in increments of 512 words, the upper limit is in increments of 64 words. Therefore, a program may
contain any multiple of 64 words, beginning on any 512 word boundary and ending on any 64 word
boundary.

8.3.6. Control Information

The flag and use count fields of the BD provide control pertaining to the relative space (segment)
defined by the BD and a count of the activity or usage of this BD.

The B-flag indicates that an addressing exception interrupt is to occur if a reference is made to the
segment through the new bank descriptor of an LIJ, LDJ, or LBJ instruction.

The W-flag indicates that a Guard Mode interrupt indicating write protection violation is to occur if
a write is attempted into the segment.

The P-flag value is transferred to designator register bit 2 (D2 - privileged instruction and GRS
protection designator) during the execution of an LBJ, LIJ, or LDJ instruction.

The V-flag indicates that entry point validation must be performed. This is accomplished by assuring
that the relative operand address of the LBJ, LIJ, or LDJ instruction (jump address) that references
the bank descriptor is equal to the bank descriptor lower limit value extended with low-order zeros
(bits 8 through 0).. This relative operand address must also select the BDR that is being loaded. If
these conditions are not met and V is one, an addressing exception interrupt will occur. If the relative
operand address is not within any limits a Guard Mode interrupt will occur.

The C-flag indicates that an interrupt is to occur if the use count is decreased to zero.

8.3.7. Bank Descriptor Registers

A bank descriptor register (BDR) contains the upper limit, lower limit, and base of a bank descriptor;
these allow relative address limits checking for protection, base selection, and absolute address
formation. Four bank descriptor registers; BDRO, BDR1, BDR2, and BDR3; are provided in the
processor. The BDRs are loaded by the LAE, LL, or LB instructions. These instructions do not test
the flags or change the use count.
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Bank Descriptor Table Pointer Format
Table Length Table Address
35 24 23
Bits 35-24 Bank Descriptor Table Length (in Descriptors)
Bits 23-0 Bank Descriptor Table Address (Absolute)
Bank Descriptor Format
Reserved for Software Base Value
Upper Limit Lower Limit RW|PIV|*|C Use Count
35 24 23 18 17 16 14131211109 8

First Word: Bits 35-18 Reserved for software
Bits 17-0 Base value for relocation

Second Word:  Bits 35-24 Storage protection upper limit value
Bits 23-15 Storage protection lower limit value
Bit 14 Residency flag
Bit 13 Write protection flag
Bit 12 Privileged protection flag
Bit 11 Validate entry point flag
Bit 10 Reserved for software
Bit 9 Use count interrupt on zero flag
Bits 8- O Use count value

Figure 8-2. Bank Descriptor and BDT Pointer Formats
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8.3.8. Address Generation

If base suppress conditions exist, the relative address is used as the absolute address, otherwise an
absolute address is generated. To generate an absolute address, a relative address is added to a
base value selected from those available in the four bank descriptor registers. To select which of
the base values to use, a limits check is made between the relative address and the upper and lower
limits. Designator D12 determines the order of BDR use as follows:

Selector Use (in_order of preference)
D12 =0 BDRO, BDR2, BDR1, BDR3
D12 = 1 BDR1, BDR3, BDRO, BDR2

The lower limit (9 bits) of a BDR is checked against U;;_g and the upper limit (12 bits) is checked
against U,,_g. The first BDR passing the limits check is used for absolute address generation. Figure
8-3 shows the base value selection in flow chart form. If a relative address is not within limits of
any BDR a storage limits violation occurs. If a relative address is within limits then the base
corresponding to those limits is used to convert the relative address to an absolute address with which
to reference storage. Base values may be assigned in 64 word increments.

The base addition is done with base and relative address alignments shown below:

Relative address zeroes 17 —6 5 —O0
Base value 17 — 12 11 —— 0 zeroes
Absolute address 23 0

The base addition is end off; i.e., a carry produced out of bit 23 is not propogated into bit O.
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Relative Base Use Rel
Address Su ress Adrs as
pp Abs Adrs

Rel Adrs Rel Adrs

within BDRO Use BDRO Use BDR1 within BDR1
Limits Base Value Base Value Limits

Rel Adrs
within BDR2
Limits

Rel Adrs
within BDR3
Limits

Use BDR2
Base Value

Use BDR3
Base Value

Storage
Limits
Violation

Define "Base Suppress” as:

D7=1 AND i=1 AND NOT P-Fetch OR A-Flag AND P-Fetch

Figure 8-3. Base Vaiue Selection
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8.3.9. P-Capturing Instructions

The absolute address of each instruction read from main storage is normally held in a P-value register
associated with the register holding the instruction. An exception is the case of an instruction read
from an interrupt location when the CPU generates an interrupt: in this case the P-value register holds
the absolute address of the most recently completed instruction rather than the absolute address of
the interrupt location. When one of the P—capturing instructions (Store Location and Jump - SLJ,
or Load Modifier And Jump - LMJ) is performed, the "relative P4 1" is formed by subtracting either
Bl-1 or BD-1 from the contents of the associated P-value register. This relative P+ 1 address is stored
by the SLJ or LMJ instruction.

When a program is operating with base register suppression (D7 = i = 1), the base register
suppression applies to each absolute address developed using the value in the u-field, but not to the
captured relative address derived from the contents of the P-register. Base register suppression
applies to the calculation of the absolute address at which the captured relative address is stored
for the SLJ instruction. The jump to addresses for the LMJ and SLJ instructions are also calculated
with base register suppression. The jump to address for the LMJ instruction is developed except that
Bl and BD are effectively zero so that (u 4+ Bl) + Xm and (u 4+ BD) 4+ Xm reduce to u 4+ Xm. The
jump to address for the SLJ instruction is developed except that Bl and BD are effectively zero so
that (O 4+ Bl) + U 4+ 1 and (O 4+ BD) 4+ U 4+ 1 reduce to U + 1.

If the SLJ instruction is used to capture the relative jump from address and transfer control to another
sequence of instructions, the procedure for returning to the first sequence of instructions is simplified
if the relative value captured is less than 200000g. If the relative value captured is 200000g4 or
greater, it contains a 1 bit in bit 16 or 17 (or both). If this relative address is used as the right half
of an instruction, a 1 bit in these positions will be interpreted for index register incrementation (Xm
is modified) or indirect addressing (or base register suppression) rather than as bits used in developing
an absolute address. However, if all the instructions for a program have relative addresses of
1777774 or less, this situation will not arise. '
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Appendix A. Glossary
A An arithmetic register. GRS addresses 14 - 33g and 154 — 173g. Registers at
addresses 34, 35, 174, and 175g can be used either as general purpose
registers or as extensions of the sets of A-registers. In some cases A is used
to mean Aa.
Aa The A-register specified explicitly by the a—field of an instruction word.
A1 An A-register having an address one greater than the address of the A-register
Aa+1 specified by the a—field of an instruction word.
A+42 An A-register having an address of two greater than the address of the
Aa+2 A-register specified by the a—field of an instruction word.
Absolute A 36-bit address which identifies a specific location in main storage, as opposed
Address to the relative address.
a-field A-register designator (bits 25-22) of an instruction word. The a-field is

interpreted in one of several ways depending on the instruction word function
code. The a—field may specify an A-register, an R-register, or an X-register. For
the function code 70g (JGD instruction), the j-field and a—field are combined to
specify a GRS address. The a-field also is used to specify the I/0 channels, a
jump key, stop keys, or as an extension of the function code of the instruction.

Logical product

American Standard Code for Information Interchange (seven bits)

A set of main storage locations having consecutive addresses. Defined by a bank
descriptor word (BDW). Bank addressing is achieved by loading a base value
in a DR to be added to each bank relative address to produce the corresponding

absolute address.

Bank descriptor is a two word set of data defining storage allocation for a
program segement.

Bank descriptor index. An integer value used as an index into a BDT.
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BDI Registers

BDT
BDTP

Block
Multiplexer

Byte
Byte Count

Byte Multiplexer

CAW

ccw

Channel
Channel Base
Register
Characteristic
Condition Code
Control Word
Control Module
Command
Chaining

CPU

csSw

Data Chaining

D-Bank

The two locations in the GRS which contain the BDIs (total of 4) for the banks
currently addressable by the CPU. GRS locations 46 and 473.

Bank descriptor table.
Bank descriptor table pointer

A block multiplexer channel has multiple subchannels and always forces the 1/0
device to transfer data in mult-byte mode.

A unit of information which consists of eight bits data.
The number of bytes of data to be transferred to or form storage.

The byte multiplexer channel contains multiple subchannels and operates in
either single or multi-byte mode.

The Channel Address Word contains the instruction, IOU and CPU number,
channel address, device address and the address of the first CCW.

Channel command word. A control word located anywhere in storage (location
specified by the CAW) used for channel operations. The CCW specifies the
device command, data address, CCW flags, format flag and data count.

An I/0 channel provides the hardware control and data paths required to direct
the flow of data between a peripheral device and storage.

The contents of the channel base register are used to address control words in
upper storage.

Biased exponent portion of a floating—point number.
Indicates the channels response during the execution of an instruction.
Refer to CAW and CCW.

The control module handles all I/0 instructions and resolves storage request and
interrupt conflicts for up to eight channel modules.

Allows execution of a new channel command word whenever the present
operation is complete at the device level. This will result in the specification of
a new operation with the same device without program intervention.

Central processor unit.

Channel status word

Specifies a new buffer area in storage and permits continuous operation of the
device without program intervention.

A bank based on BD.
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Designator Bits
D bits

Device

These bits are used to establish and provide control of the processor operations
and to report status. (See 8.2.1)

DO
D1
D2
D3
D4

D5

D6

D7

D8

D9

D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23

D29

carry indicator

overflow indicator

guard mode and storage protection selector
write-only storage protection selector
character addressing mode selector

double-precision underflow control (ignored if
D20 = 0)

A-, X-, and R-register set selector
base register suppression control
floating point zero control
Reserved

quarter-word mode selector
Reserved

BDR Selector

BDRO write protection

BDR2 write protection

BDR1 write protection

BDR3 write protection
floating-point residue store control
Reserved

BDTP selection control

arithmetic exception interrupt control
characteristic underflow indicator
characteristic overflow indicator
divide fault indicator

quantum timer enable

A basic peripheral unit from or to which data is transferred in a system.
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Device Address

Double Word
Boundary
E bit

EF

El

ESI

ES! Interface

f-field

Granule

GRS

h-field

Ib

| bank

i-field

Immediate
Command

Increment

Instruction
Word

An address gererated in the processor during an I/0 instruction and by the
control unit to indicate the address of the currently selected device. This is used
to associate a particular device with a subchannel operation.

Any even numbered storage address.

Bit 35 of the word in Xa for an LIJ/LDJ instruction and bits 35 and 17 of the
BDI registers.

External function. A control signal sent by an IQU to a peripheral control unit
to identify the word on the output data lines as a function word rather than an
output data word.

External interrupt. A control signal sent to an IQU by a peripheral control unit
which identifies the word on the input word lines as a status word rather than
an input data word.

Externally specified index.

Word channel interface capable of addressing up to 64 communications devices
on one I/0 interface.

Function code designator (bits 35-30) of an instruction word. The f-field
specifies the particular type of operation or function to be performed. The j- and
a-fields serve as minor function codes on certain instructions.

Any group of 512 contiguous words in main storage having addresses in the
range XXXXX000g through XXXXX777g.

General register stack. A group of 112 addressable 36-bit control registers. The
CpU uses these high-speed registers for holding intermediate results, indexing,
and a variety of special functions such as repeat counting and holding status
words.

Index register incrementation designator (bit 17) of an instruction word. The
h-field controls index register modification and J-register modification.

Increment in bytes. Bits 20-18 of a J-register. Used by byte instruction and
other instructions operating in the character addressing mode (D4 = 1).

A bank based on BI.

Indirect addressing designator (bit 16) of an instruction word. The i-field
normally controls indirect addressing. However, it may be used instead to
specify base register suppression/24-bit indexing or use of the utility base for
operands, depending on the values of D7, D9, and D11.

An operation which will result in the sudsystem generating an immediate status
condition upon receipt of the command code.

The leftmost 18 bits (12 bits if D9 = D7 = i = 1) of an index register. Symbolized
by Xi.

A statement that specifies an operation and the values or locations of its
operands.
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/0

IoU

ISI

IS| Interface

lw

j~field

LJO
LJ1
LJ2
Main Storage

Major Function
Code

Mantissa

Minor Function
Code

MMA

Modifier

MSR

Multi-Byte Mode

NI

Nonresident
Subchannel

Input/output

Input/output unit

Internally specified index

A word channel interface which communicates with one peripheral control unit.

Increment in words. Bits 31-21 of a J-register. Used by byte instructions and
by instructions operating in the character addressing mode (D4 = 1).

J-register (JO-J3) at GRS addresses 106-111g or 126-131g Used by byte
instructions and by instructions operating in the character addressing mode (D4
= 1)

Operand qualifier, partial GRS address, or minor function code designator (bits
29-26) of an instruction word.

Used for notational convenience to replace the three low order digits of an
intergral power of 2 or an integral muitiple thereof. Thus 262K is used to
represent 262,144(218),

Indicates the number of bytes in string SJO, SJ1, and SJ2, respectively. Stored
in SR335_57. SR3,4_1g. and SR3;5_g, respectively. Maximum value is 511.

The storage other than GRS registers that can be accessed directly by a CPU and
I0U; it consists of primary storage and extended storage.

The f-field of an instruction word.

The fractional part of a floating—point number.

A portion of an instruction word used with the f-field to specify the operation
to be performed. For all instructions for which f = 07, 33, or 37g or for which
f is greater than 704, the j—field contains a minor function code. For some
instructions for which f is greater than 704, the a-field also contains a minor
function code.

Multiple module access unit.

The rightmost 18 bits (24 bits if D9 = D7 = i = 1) of an index register.
Symbolized by Xm. It is added to the 16-bit address in the u—field of an
instruction to produce a relative address (Xm is 18 bits) or absolute address (Xm
is 24 bits).

Module select register

A type of operation available on the byte channel which permits a control unit
to transfer several bytes of data before releasing the channel.

Next instruction

A set of control words held in reserve storage.



8492

SPERRY UNIVAC 1100/80 Systems

A-6
Processor and Storage Programmer Reference

UP-NUMBER UPDATE LEVEL PAGE
Nonshared A subchannel intended to operate with communications type peripheral devices.
Subchannel These sudchannels allow concurrent access in an interleaving manner by a

multiple number of devices through a multiplexing control unit to main storage.

Normalize To normalize a number in floating point format, the mantissa is shifted left or
right until the leftmost bit of the mantissa is not identical to the sign bit.

Ob Offset in bytes. Bits 2-0 of a J-register. Used by byte instructions and by
instructions operating in the character addressing mode (D4 = 1).

Option O Used with the subchannel expansion feature to provide four resident
subchannels, four resident nonshared subchannels and 124 nonresident
norshared subchannels.

Option 1 Provides 128 nonshared subchannels. The eight most recently active are held

(0

Ow

P
P Value
Register

Parity Bit

PCi
Program
Contorlied
Interrupt

R

Ra

Relative Address

Relative P+ 1

in the channel. The remaining 120 subchannels are held in main storage.
Logical inclusive OR

Offset in words. Bits 17-3 of a J-register. Used by byte instructions and by
instructions operating in the character addressing mode (D4 = 1).

P is the absolute address of the current instruction. It is loaded in a P-value
register associated with the instruction register which receives an instruction
read from main storage and accompanies the instruction as it flows through the
instruction stack. The contents of the P-value register are not changed when
an instruction is read from an interrupt location or when an instruction is read
for an Execute instruction.

A binary digit appended to a group of bits to make the number of one bits always
odd or always even.

Program controled interrupt. (See 6.5.1.)

A program setable bit in a CCW. When set, an interrupt and/or a table entry
in the status table is made for that subchannel.

A special purpose control register specified explicitly or implicitly by an
instruction word. GRS addresses 100g - 117g and 1204 - 1374.

The R-register specified by the a-field of an instruction word.

Normally, the address (U9 formed by the addition of u, the address field of an
instruction, and Xm, the modifier portion of the index register specified by the
instruction (U = u + Xm). For byte instructions and instructions performed in
the character addressing mode, the relative address is U = u + Xm 4+ Ow. A
relative address is not produced for instructions performed with base register
suppression.

An 18-bit relative address captured by certain jump instructions. Formed by
subtracting the active PSRs Bl or BD value which corresponds to the value used
to develop the absolute jump to address for the most recent previous jump
instruction from the address of the instruction following the current jump
instruction.
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Resident A set of control word held in the channel module.

Subchannel

Residue The least significant result word produced by a single-precision Floating Add or
Floating Add Negative instruction.

RYC Real time clock

RO Real-time clock register at GRS address 100g, or the control register at GRS
address 120g.

R1 Repeat count control registers at GRS addresses 101 and 1214. They are used
during Block Transfer, search, and masked search instructions.

R2 Mask control registers at GRS addresses 102 and 1225. They are used during
masked search instructions and the Masked Load Upper instruction.

R3 - R5 Staging Register 1-3 (SR1 - SR3). Used by byte instructions.

R6 - R9 J-registers JO — J3. One or more of these registers are used by byte instructions
and by instructions operating in the character addressing mode (D4 = 1).

S Sign bit or bit position

SD The 24-bit D-bank absolute address developed through addition: SD = (u + BD)
4+ Xm or SD = (u 4+ BD) + Xm + Ow.

Shared A subchannel is shared if two or more devices use the same subchannel for I/0

Subchannel operations. On a shared subchannel only one device at a time can transfer data.

Sl The 24-bit I-bank absolute address developed through addition: SI = (u + BI)
4+ Xmor Sl = (u + Bl) + Xm + Ow.

SIOF Queue Used for storing the device address for SIOF instructions presented by the
processor but not yet excuted by the IOU.

Siu Buffer storage

SJO A byte string whose starting word address is formed by summing the u-field of
the instruction, the modifier of the index register specified by the instruction
word, and the Ow field of register JO. The Ob-field of JO points to a byte within
a word.

SJ1 A byte string based on J1, X4 1, and Ow in the same manner as SJO is based
on JO, X, and Ow.

SJ2 A byte string based on J2, X+2, and Ow in the same manner as SJO is based
on JO, X, and Ow.

SK Skip data (See 6.5.1)

SR1 Staging register 1 (R3), GRS addresses 103g or 123,.

SR2

Staging register 2 (R4), GRS addresses 104g or 1244
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SR3 Staging register 3 (R5), GRS addresses 1054 or 1254.
STCW Status table control word
STU System transition unit
Subchannel A subchannel is an organization of uniquely addressable access paths which are
capable of independently sustaining a single 1/0 operation concurrent with other
I/0 operations; i.e., a set of control words.
Subchannel Provides the capability for a channel module to operate with nonshared
Expansion subchannels. (Refer to Option O and Option 1 for an explanation.)
Feature

Subsystem Clear

System Reset

TIC

TIO
TSW

U

u-field
V-field

W-field

Word interface

X+1

X+2

Xa

An 1/0 Clear signal originating at the IOU goes out on all 24 channels of that
I0U.

Clears all IOU registers and control designators, resets all peripheral subsystems
and initializes all resident subchannels to idle mode.

Transfer in Channel. A command stored as part of the CCW to perform a branch
between noncontiguous CCWs.

Test 1I/0

Tabled Status Word

The 18-bit value produced in the index subsection by adding the rightmost 18
bits (Xm-field) of the index register specified by the x-field of the instruction (or
by adding O if X = O) to the 16-bit value in the u-field of the instruction (u-field
is extended to 18 bits). U = u + Xmor U = u + Xm + Ow.

The contents of bit positions 15-0 of an instruction word.

The relative address contained in bits 17-0 of an IS! or ES| access control word.
The count field of an access control word. For IS| operations, the W-field is bits
33-18. For half-word ES| operations, the W-field is bits 32-18. For
quarter-word ESI| operations, the W-field is bits 29-18.

A set of cable drivers and receivers for communicating with one peripheral
control unit.

Index register. GRS addresses 1g - 17g and 141g - 1574.

An index register having an address one greater than the address of the index
register specified by the x-field of an instruction word.

An index register having an address two greater than the address of the index
register specified by the x-field of an instruction word.

The X-register specified by the a—field of an instruction word.
Normally, bits 35-18 of an index register (bits 35-24 when D9 = D7 = i = 1).

Used to increment or decrement Xm (the modifier) when specified by the
instruction word.
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x—field

[X0R

Xx

+0

()

(y

(n

(n-m

Kh

Index register designator (bits 21-18) of an instruction word.
Normally, bits 17-0 of an index register (bits 23-0 when D9 = D7 =i = 1).
Logical exclusive OR

The X-register specified by the x-field of instruction word. In some cases X is
used to mean Xx.

Two words, one word, or a—field consisting of all O bits.
Two words, one word, or a—field consisting of all 1 bits.

The contents of the register or location identified by the symbol within the
parentheses. '

The ones complement of the register or location identified by the symbol within
the parentheses.

The contents of bit position n of the register or location identified by the symbo!
within the parentheses. For example, (A)35 means the contents of bit position
35 of A.

The contents of bit positions n through m of the register or location identified
by the symbol within the parentheses. For example, (X)y7_0 means the contents
of bit position 17 through O of X.

Absolute value or magnitude

Direction of data flow
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Appendix B. Summary Of Word Formats

See 4.1.8 for the following:

Single—Precision Floating-Point Format

S Characteristic Mantissa

35 34 27 26 o

See 4.1.8 for the following:

Double~Precision Floating-Point Format

S Characteristic Mantissa

7170 60 59 : 36
Mantissa

35 0

See 4.2.1 for the following:

Instruction Word Format

f i a X hii u

36 30 29 26 26 22 21 18 17 18 16 (¢}



8492 SPERRY UNIVAC 1100/80 Systems
UP_NUMBER Processor and Storage Programmer Reference

UPDATE LEVEL PAGE

See 4.2.2.2.2 for the following:

J-Registaer Format For Character Addressing Mode

I BL |E Iw Ib Oow Ob

35 34 33321 21 20 18 17 32 0

See 5.10.1 for the following:

Load Bank And Jump

Xa Before Execution

E[BDR| 0—O New BDI Not Used

35 34 3332 3029 18 17 0

Xa After Execution

E{BDR| 0—0 Old BD! Relative Program Address

36 34 3332 3029 18 17 [0}

See 5.13.9 for the following:

Aa Format For Store Register Set

Area 2 Area 2 Area 1 Area 1
00 Count 00 Address Y Count 0 0 Address

36 34 33 27 26 26 24 18 17 16 16 98 76 ]

B-2
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See 5.13.11 for the following:
Test Relative Addrass
Designator Register
Word O
Bank Descriptor Table Pointer
Word 1
*| ignored BDI O E| ignored BDI 2
Word 2 2
#| ignored BDI 1 E| ignored BDI 3
Word 3 3
35 34 30 29 18 17 16 1211 ;
* Not Used
See 5.14 for the following:
J-Ragister Format
| (M|WI]E Iw Ib Oow Ob
35 34 33 32 31 2120 1817 3 o

See 5.15.10 for the following:

Load Address Enviornment

E| XX | ign- BDIO E ign— BDI2
0 ored 2| XX | ored

Ej XX | ign- BDI 1 E| XX | ign- BDI3
1 ored 3 ored

3634 3332 3029 18 17 18 15 14 1211
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See 6.3.4 for the following:
1/0 Instruction Format
f=175 i a X hii u
35 3029 26 25 2221 18 17 16 15 0
See 6.3.4 for the following:
CAW
Not Used j Not Used 1| CA DA
35 3029 2625 13121 © 87 0
See 6.3.4 for the following:
CAW 1
Not Used Address of first CCW or STCW
71 6069 ]
See 6.5.1 for the following:
Byte Or Block Multiplexer Channel CCW
Not
Used Command Code Data Address
35 3231 2423 0
Not CCW Flags Format Not Data Count
Used Flags Used
CCSSPTDD
DCLKCSAA|EABC
| | DL
71 68 67 66 65 64 63 62 81 60 59 58 57 66 65 5261 0
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See 6.5.1 for the following:
Word Channel CCW
Not
Used Command Code Data Address
35 3231 2423 0
Not CCW Flags Not Used Data Count
Used
CCESPMDD
DCI KCOAA
C I NDL
71 68 67 66 65 64 63 62 61 60 59 5261 0
See 6.10 for the following:
CSW or TSW
Not .
Used Device Address Next CCW Address
35 3231 2423 0
Not .
Used Device Status | Subchannel Status Residual Data Count
71 68 67 6069 5251 36
External Interrupt Status Word (Word Channels Only)
107 72
See 6.10 for the foliowing:
aw
Not Used S MCI bits | CM DA
1616 131211 87 o

35 25 24 23
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See 6.11 for the following:

CSW For I/0 Instruction
Not
Used Device Address Next CCW Address
35 3231 2423 o
Not . .
Used Device Status | Subchannel Status Residual Data Count
7 68 67 60 69 52561 o
External Interrupt Status Word (Word Channel Only)
107 72
See 6.12 for the following:
TSW for Non-shared Byte Mux Subchannels
Not .
Used Device Address Next CCW Address
s 3231 2423 0
Not .
Used Device Status | Subchannel Status Residual Data Count
71 68 67 6059 5251 36

See 6.2 for the following:

TSW for ES! Word Subchannels

Not
Used Device Address Next CCW Address

35 32 31 24 23
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Not .
Used |El 00 000 OO |[Subchannel Status Residual Data Count
71 68 67 66 60 59 6261 36
External Interrupt Status Word if Bit 67 is Set
107 72
Not Used
144 108
See 6.13 for the following:
CSW For The Store Subchannel Status Command
Not
Used Device Address Next CCW Address
3s 3231 2423 0
Not
Used 00000G00 | 00000000 Residual Data Count
71 68 67 60 69 5252 36
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See 6.17 for the following:
Scratch Pad Formats for Subchannel Expansion Feature
Not Format Mode Data Address
Used Control
35 3231 28 27 2423 0
Not CCW Flags Format Not Data Count
Used Flags Used
35 3231 2423 20 19 1615 (V]
Not Device Next CCW Address
Used Address
35 32 31 2423 0
Not Used
35 0
Not Not Mode Device Not Used
Used Used Address
3s 32 31 28 27 2423 16 15 (]
Not Device Status Subchannel Data Count
Used Status
35 3231 2423 16 15 o
Not Device Next CCW Address
Used Address
35 3231 2423 0
Not Used
35
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See 7.2.1 for the following:
Program Return Address

A unused Program Return Address

35 34 24 23
See 7.2.2 for the following:

Addressing Status

E{0-0|0-0 BDI O E|I1 00-0 BDI 2

(0] 2

E0O 110-0 BDI 1 Eit 1(0-0 BDI 3

1 3

3534 3332 3029 181716 1614 12 11 0
See 7.3.2 for the following:

Format of Guard Mode Interrupt Status

W S0 11C|P

P|BDR|L|L|O|T{R|R Zeros

35 34 33 32 31 30 29 28 27 26 0
See 7.3.2 for the following:

Format of Addressing Exception Interrupt Status

E C E c|C

N|VIE|R|O|T New BDI O(BDR|O|U|Z Old BDI

36 34 33 323130 29 18 1716 1514 13 12 11
See 7.3.2 for the following:

Format Of Breakpoint Interrupt Status
0-0|P|IR(W 0—o0 Absolute Breakpoint Address

35 33 323130 29 24 23
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See 7.3.3 for the following:

Format of Interprocessor Interrupt Status

Zeros

35

See 7.3.6.1 for the following:

Format of Immediste Storage Check Interrupt Status

21 0

F A RIN R|R
Alolplciplolalololol1]2 Absolute Address

35 34 33 32 3130 29 28 27 26 26 24 23

See 7.3.6.2.2 for the following:

Storage Check Interrupt Status Word

L (MWW
R|O|D|A
uiLi|CiC

oz

R{R(M|M
A|D|C|U|O Absolute Address
C|C

mo >

R|T
E|P
T|C

FGI

omw

35 34 3332313029 28 27 26 25 24 23

See 7.3.8 for the following:

Power Check Interrupt Status

32 10

Zeros

35

See 7.4.1 for the following:

Machine Check IAW

Not
Not Used MCI Bits Used

Not Used

35 24 23 1616 13 12 11
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See 7.4.2 for the following:
Normal Interrupt IAW and CSW for a Byte or Block Multiplexer Channel
AW
Not Used 0 Not Used 1| cMm Not Used
35 25 24 23 13121 87 0
csw
Not
Used Device Address Next CCW Address
35 32 31 24 23 0
Not
Used Device Status | Subchannel Status Residual Data Count
71 6867 60 59 52 61 36
Not Used
107 72
See 7.4.2 for the following:
Normal Interrupt IAW And CSW For Word Channel
AW
Not Used (0] Not Used | CcM DA
35 26 24 23 1312 11 8 7 o
csw
Not )
Used Device Address Next CCW Address

36 323 24 23 0
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Not .
Used |EIl 0 00 00 OO |Subchannel Status Residual Data Count
71 68 67 66 60 59 52 51 36
External Interrupt Status Word if Bit 67 is Set
107 72
See 7.4.2 for the following:
Normal Interrupt IAW and CSW for Status Table Subchannel
717 %
Not Used 1 Not Used l (o4 Not Used
35 26 24 23 1312 11 8 7 0
csw
Not Used Next CCW Address of the Status Table Subchannel
35 24 23 0
Not
71 68 67 60 59 52 51 36
Not Used
107 72
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See 7.4.3 for the following:
Tabled Interrupt IAW and CSW
AW
Not Used | CM DA
35 1312 11 8 7 0
csw
Not Used Next CCW Address of the Status Table Subchannel
35 24 23 o
Not
Used 0000000 0000000 RDC
71 68 67 ‘ 60 59 5251 38
Not Used
107 72
See 8.2.1 for the following:
Designator Register
D35 D29 | Reserved | D23 DO
35 29 28 24 23 0
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See 8.2.1 for the following:
Basic Designator Register States
User Mode
D(D|D|D|D D D D|D D D DD
0 0 (1| Reserved ppw1po190/17 16 131201100 (8[0|0|5{a|1]|1
35 30 29 28 24 2322212019 18 17 16 13 1211109 8 7 6 6 4 3 2 1 0
Interrupt Mode
0o — o|lo—o]o — 01020000110 — 0
35 29 28 24 23 131211109 8 7 68 5 0
Executive Mode
D DIDID|D(D|D|D|D D|ID(D|D|D|D DD

0 0 pg Reserved | D23 D201 °171J151A|1312111o° 8|7l6l5|4[3|°|1]0

35 30 29 28 24 23 20191817161614131211109 8 7 6 56 4 3 2 1 0
See 8.3.7 for the following:

Bank Descriptor Table Pointer Format
Table Length Table Address

35 24 23 0

See 8.3.7 for the following:
Bank Descriptor Format
Reserved for Software Base Value
Upper Limit Lower Limit RIWI|P|V|#*|C Use Count

36 24 23 1817 16 1413121110 9 8 o
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Appendix C. User Instruction Repertoire

Table C-1. Mnemonic/Function Code Cross-Reference

Mnemonic/Function Code Cross-Reference Mnemonic/Function Code Cross—Reference (continued)
Function Function
Code (Octal) Code (Octal)
Mnemonic f i Paragraph Mnemonic f i Paragraph
Reference Reference
AAA 14 5.4.1 CbhuU 76 07 5.5.16
AAX 24 5.4.7 DA 71 10 5.4.15
AAlJ 74 07 593 DAN 71 11 5.4.16
AH 72 04 5.4.17 DDC 73 14 5.15.2
AM,AMA 16 5.4.3 a=12
AN,ANA 15 5.4.2 DF 36 5.4.14
AN ,ANX 25 5.4.8 DFA 76 10 5.5.3
AND 42 5.12.3 DFAN 76 11 5.5.4
ANH 72 05 5.4.18 DFB 33 17 5.14.13
ANM,ANMA 17 5.4.4 DFD 76 13 5.6.8
ANT 72 07 5.4.20 DFM 76 12 5.5.6
ANU 21 5.4.6 DFP,DLCF 76 15 5.6.12
AT 72 06 5.4.19 DFU 76 14 5.5.10
AU 20 5.45 DI 34 5.4.12
BA 37 06 5.14.14 DIB 33 13 5.14.9
BAN 37 07 5.14.15 DJZ 71 16 5.11.2
BC 33 04 5.14.4 DL 71 13 5.2.9
BDF 33 15 5.14.11 DLM 71 15 5.2.11
BDI 33 1 5.14.7 DLN 71 14 5.2.10
BF 33 14 5.14.10 DLSC 73 o7 5.8.8
BI 33 10 5.14.6 DS 71 12 5.3.7
BM 33 00 5.14.1 DSA 73 05 5.8.6
BMT 33 01 5.14.2 DSC 73 01 5.8.2
BT 22 5.3.8 DSF 35 5.4.13
BTC 33 03 5.14.3 DSL 73 03 5.8.4
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Mnemonic/Function Code Cross—Reference (continued)

Mnemonic/Function Code Cross-Reference (continued)

Function Function
Code (Octal) Code (Octal)
Mnemonic f i Paragraph Mnemonic f i Paragraph
Reference Reference

DTE 71 17 5.7.14 LLX 27 5.2.7
EDC 73 14 5.15.2 LAE 73 15 5.15.10

a= 11 a= 12
EDIT 33 07 5.14.5 LB 73 15 5.15.8
ER 73 14 5.13.4 a=10
EX 72 10 5.13.3 LBJ 07 17 5.10.1
FA 76 00 5.6.1 LBX 73 15 5.15.5
FAN 76 01 5.56.2 a =02
FB 33 16 5.14.12 LCF 76 05 5.5.11
FCL 76 17 5.5.14 LCR 75 10 6.4.7
FD 76 03 5.5.7 LD 73 15 5.15.12
FEL 76 16 5.5.13 a= 14
FM 76 02 5.5.5 LDJ 07 12 5.10.3
HCH 75 05 6.4.6 LDSC 73 11 5.8.10
HDV 75 04 6.4.5 LDSL 73 13 5.8.12
HJ 74 05 (5.11.10 LIJ 07 13 5.10.2
1B 33 12 5.14.8 LL 73 15 5.15.9
J 74 04 5.11.9 a=11
JB 74 11 5.11.12 LM,LMA 12 5.2.3
JC 74 16 5.11.22 LMJ 74 13 5.9.2
JDF 74 14 5.11.17 LN,LNA 11 5.2.2

a=3 LNM,LNMA 13 5.2.4
JFO 74 14 5.11.16 LPD 07 14 5.13.1

a=2 LQT 73 15 5.15.7
JFU 74 14 5.11.15 a =03

a=1 LRS 72 17 5.13.10
JGD 70 5.11.1 LSC 73 06 5.8.7
JMGI 74 12 5.11.13 LSSC 73 10 5.8.9
JN 74 03 5.11.8 LSSL 73 12 5.8.11
JNB 74 10 5.11.11 LTCW 75 1M1 6.4.8
JNC 74 17 5.11.23 LUF 76 04 5.5.9
JNDF 74 15 5.11.21 LXI 46 5.2.8

a=3 LXM 26 5.2.6
JNFO 74 15 5.11.20 MASG 71 07 5.6.14

a=2 MASL 71 06 5.6.13
JNFU 74 15 5.11.19 MCDU 76 06 5.5.15

a=1 MF 32 5.4.11
JNO 74 15 5.11.18 MI 30 5.4.9

a=0 MLU 43 5.12.4
JNS 72 03 5.11.4 MSE 71 00 5.6.7
JNZ 74 01 5.11.6 MSG 71 03 5.6.10
JO 74 14 5.11.14 MS! 31 5.4.10

a=0 MSLE,MSNG 71 02 5.6.9
JP 74 02 5.11.7 MSNE 71 01 5.6.8
JPS 72 02 5.11.3 MSNW 71 05 5.6.12
JZ 74 00 5.11.6 MSW 71 04 5.6.11
LLA 10 5.2.1 NOP 74 06 5.13.8
LLR 23 5.2.5 OR 40 5.12.1

C-2
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Mnemonic/Function Code Cross-Reference (continued)

Mnemonic/Function Code Cross-Reference (continued)

Function Function
Code (Octal) Code (Octal)
Mnemonic f j Paragraph Mnemonic f i Paragraph
Reference Reference
PAIJ 72 13 5.15.1 TP 60 5.7.12
RAT 73 15 5.15.15 TRA 72 15 5.13.11
a= 15 TS 73 17 5.13.5
S5,SA 01 5.3.1 a=0
S.SR 04 5.3.4 TSC 75 03 6.4.6
5,8X 06 5.3.6 TSS 73 17 5.13.6
SD 73 15 5.16.13 a=1
a= 15 T™W 56 5.7.10
sSDC 73 14 5.15.3 TZ 50 5.7.4
SE 62 5.6.1 UR 73 15 5.15.14
8G 65 5.6.4 a= 16
SIL 73 15 5.15.4 XOR 41 5.12.2
SIOF 75 01 6.4.2 XX 05 00-17| 56.3.5.
SLE,SNG 64 5.6.3 a = 00-07
sSu 72 01 5.9.1 XX 05 00-17{5.13.12
SM,SMA 03 5.3.3 a= 10-17
SN.SNA 02 5.3.2 - 73 14 5.15.20
SNE 63 5.6.2
SNW 67 5.6.6
SPD 07 15 5.13.2
SPID 73 15 5.15.6
a=0
sSQT 73 15 5.15.11
a= 13
SRL 75 00 | 6.4.1
SRS 72 16 5.13.9
SSA 73 04 5.8.5
$SC 73 00 | 5.8.1
SSL 73 02 5.8.3
$SS 73 15 5.16.17
a=17
SW 66 5.6.5
TAP 73 15 5.15.16
a =
07
TCS 73 17 5.13.7
a=2
TE 52 5.7.6
TEP 44 5.7.1
TG 55 5.7.9
TIO 75 02 6.4.3
TLE, TNG 54 5.7.8
TLEM,TNGM 47 5.7.3
"IN 61 5.7.13
TNE 53 5.7.7
TNW 57 5.7.11
TNZ 51 5.7.5
QP 45 5.7.2
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Table C-2. Instruction Repertoire
Function
Code
{Octal)
f i Mnemonic Instruction Description
00 | 0-17 - lllegal Operation Causes lllegal Operation Fault interrupt to MSR
+ 2414
01| 0-15 | S,SA Store A {Aa) — U
02| 0-15 | SN,SNA Store Negative A | - (Aa) = U
03| 0-15 | SM,SMA Store Magnitude | |(Aa)| — U
A
04 | 0-15 | S,SR Store R {Ra) — U
05 | 00-17 XX Increase Constant — U
Instructions
05 | 00-17 Sz Store Zero Store constant 000000 000000, Zeros, in
a =00 location specified by operand address
05 | 00-171 SNZ Store Negative Store constant 777777 777777, all Ones, in
a = 01 Zero location specified by operand address
05 | 00-17 SP1 Store Postive Store constant 000000 000001, postive One,
a =02 One in location specified by operand address
05 | 00-17 SN1 Store Negative Store constant 777777 777776, negative One,
a =03 One in location specified by operand address
05 | 00-17 SFS Store Fieldata Store constant 050505 050505, Fieldata
a =04 Spaces Spaces, in location specified by operand
address
05 | 00-17 SFZ Store Fieldata Store constant 606060 606060, Fieldata
a =056 Zeros Zeros, in location specified by operand address
05 | 00-17 SAS Store ASCII Store constant 040040 040040, ASCII
a =06 Spaces Spaces, in location specified by operand
address
05 | 00-17 SAZ Store ASCII Store constant 060060 060060, ASCII Zeros,
a =07 Zeros in location specified by operand address
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Table C-2. Instruction Repertoire (continued)

Function
Code
(Octal)
f i Mnemonic Instruction Description
05 | 00-17 XX Increase
Instructions
05 | 00-17 INC Increase Operand | Increase operand by one. If initial operand or
a=10 by one result is zero, execute NI; if not zero, skip NI.
05 | 00-17 DEC Decrease Decrease operand by one. If initial operand or
a= 11 Operand by one result is zero, execute NI; if not zero, skip NI.
05 | 00-17 INC2 Increase Operand | Increase operand by two. If initial operand or
a= 12 by two result is zero, execute NI; if not zero, skip NI.
05 | 00-17 DEC2 Decrease Decrease operand by two. If initial operand or
a=13 Operand by two result is zero, execute NI; if not zero, skip NI.
05 | 00-171 ENZ Increase Operand | Increase operand by zero. If initial operand or
a= 14-17 by zero result is zero execute NI; if not zero, skip NI.
06 | 0-15 | S,SX Store X (Xa) — U
07 ] 12 LDJ Load D-Bank lgnore Xa bit positions 34-33; if D12 = 0,
Base and Jump select BDR2; if D12 = 1, select BDR3
07 | 13 LiJ Load I-Bank Ignore Xa bit positions 34-33; if D12 = O,
Base And Jump select BDRO; if D12 =1, select BDR1
07| 14 LPD Load PSR Ug s 3-0 — PSRM
Designators Bit 6 — D20 Bit2 — D8
Bit5 — D17 Bit1 — D5
Bit3 - D10 Bit0 — D4
07 | 15 SPD Store PSR PSRM D-bits — Ug_q
Designators D20 — Bit6 D8 — Bit 2
D17 — Bit5 D5 — Bit 1
D12 - Bit4 D4 — BitO
D10 — Bit 3
07417 LBJ Load Bank And Load BDR; jump to location specified by the
Jump operand address
10| 0-17 | L,LA Load A u — A
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Ocrtal)
f i Mnemonic Instruction Description
11| 0-17 | LN,LNA Load Negative A | - (U) — A
12| 0-17 | LM,LMA Load Magnitude [ — A
A
13| 0-17 | LNMA Load Negative - — A
Magnitude A
14| 0-17 | AAA Add to A (A) + (U) — A
15| 0-17 | AN,ANA Add Negative To | (A)-(U) — A
A
16 | 0-17 | AMLAMA Add Magnitude (A) +|(U)| — A
To A
17 | 0-17 | ANM,ANMA | Add Negative A - U)|—A
Magnitude to A
20(0-17 | AU Add Upper (A) + (U) — A4 1
21| 0-17 | ANU Add Negative (A) - (U) = A+1
Upper
22 | 0-15 | BT Block Transfer (Xx) + u) — Xa + u; repeat k times
23| 0-17 | LLR Load R (U) — Ra
24| 0-17 | AAX Add to X (Xa) + (U) — Xa
25 | 0-17 | AN,ANX Add Negative to (Xa) - (U) — Xa
X
26 | 0-17 | LXM Load X Modifier | (U) — Xa,;_o. Xazg_qg unchanged
27 { 0-17 | LLX Load X (U) — Xa
30| 0-17 | MI Multiply Integer (A) x (U) — A, A+1
31 0-17 | MSI Multiply Single (A) x (U) — A
Integer
32| 0-17 | MF Multiply (A) x (U) = A, A+ 1, left circular one bit
Fractional
33| 00 BM Byte Move Transfer LJO bytes from source string to
receiving string. Truncate or fill receiving
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Table C-2. Instruction Repertoire {continued)
Function
Code
{Octal)
f i Mnemonic Instruction Description
string as required
33| 01 BMT Byte Move With Translated and transfer LJO bytes from source
Translate string to receiving string. Truncate or fill
receiving string as required
33| 03 BTC Byte Translate Translate and compare LJO bytes from string
and Compare SJO to LJ1 bytes from string SJ1; terminate
instruction on not equal or if both LJO and LJ1
are zero, when:
(Aa) + ; string SJO > SJ1
(Aa) O ; string SJO = SJ1
(Aa) - ; string SJO < SJ1
33| 04 BC Byte Compare Compare LJO bytes from string SJO to LJ1
bytes from string SJ1; terminate instruction on
not equal or if both LJO and LJ1 are zero
33| 07 EDIT Edit Edit string SJO and transfer to string SJ1
under the control of string SJ2
33| 10 Bl Byte to Binary Convert LJO bytes in string SJO to a signed
Single Integer binary integer in register A
Convert
33 11 BDI Byte to Binary Convert LJO bytes in string SJO to a signed
Double Integer binary integer in registers A and A+ 1
Convert
33| 12 IB Binary Single Convert signed binary integer in A to byte
Integer to Byte format and store in string SJO
Convert
33| 13 DiIB Binary Double Convert the binary integer in A and A+ 1 to
Integer to Byte byte format and store in string SJO
Convert
33| 14 BF Byte to Single Convert LJO bytes in string SJO to a single
Floating Convert length floating point format in register A
33| 15 BDF Byte to Double Convert LJO bytes in string SJO to a double
Floating Convert length floating point format in registers A and
A4 1
33| 16 FB Single Floating Convert the single length floating point number
to Byte Convert in A to byte format and store in string SJO
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)
f J Mnemonic Instruction Description
331 17 DFB Double Floating Convert double length floating point number in
to Byte Convert A and A+ 1 to byte format and store in string
SJo
34| 0-17 | DI Divide Integer (A, A4 1) divided by (U) — A; REMAINDER —
A+1
35| 0-17 | DSF Divide Single [{(A., 36 sign bits) right algebraic shift 1 place]
Fractional divided by (U) — A4 1
36 | 0-17 | DF Divide Fractional | [(A, A4 1) right algebraic shift 1 place] divided
by (U) — A; REMAINDER — A+ 1
37| 06 BA Byte Add Add the LJO bytes in string SJO to the LJ1
bytes in string SJ1 and store the results in
string SJ2
37 | 07 BAN Byte Add Subtract the LJO bytes in string SJO from the
Negative LJ1 bytes in string SJ1 and store the results in
string SJ2
40| 0-17 | OR Logical OR (A) [OR] (U) — A41
41| 0-17 | XOR Logical Exclusive | (A) (U) — A+1
OR
42| 0-17 | AND Logical AND (A) (U) = A+1
43| 0-17 | MLU Masked Load (V)] (R2)] [CR]
Upper [(A) AND NOT (R2)] — A+1
44 | 0-17 | TEP Test Even Parity | Skip NI if (U) (A) has even parity
45 | 0-17 | TOP Test Odd Parity Skip NI if (U) (A) has odd parity
46 | 0-17 | LXI Load X (U) — (Xa)zg_1g; (Xa)y9_o unchanged
Increment
47 | 0-17 | TLEM Test Less Than Skip NI if (U)y7_9 < (Xa)y7_o; always (Xa)y7_o +
or Equal to (Xa)zg_18 = Xajy70
Modifier
TNGM Test Not Greater
Than Modifier
50| 0-17 | T2 Test Zero Skip Nlif(Uy =+ 0
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)
f i Mnemonic Instruction Description
51 0-17 | TNZ Test Nonzero Skip Nl if(U)z + O
52| 0-17 | TE Test Equal Skip NI if (U) = (A)
3| 0-17 | TNE Test Not Equal Skip NI if (U) z (A)
54 | 0-17 | TLE Test Less Than Skip NI if (U) < (A)
or Equal
TNG Test Not Greater
55| 0-17 | TG Test Greater Skip NI if (U) > (A)
§6 | 0-17 | TW Test Within Skip NI if (A) < (U) < (A41)
Range
6571 0-17 | TNW Test Not Within Skip NI if (U) < (A) or (U) > (A4 1)
Range
60! 0-17 | TP Test Positive Skip Nl if (U)3g = O
€61 0-17 | TN Test Negative Skip NI if (U)zg = 1
62| 0-17 | SE Search Equal Skip NI if (U) = (A), else repeat
63 | 0-17 | SNE Search Not Equal | Skip NI if (U) 2z (A), else repeat
64 | 0-17 | SLE Search Less Skip NI if (U) < (A), else repeat
Than or Equal
SNG Search Not
Greater
65| 0-17 | SG Search Greater Skip NI if (U) > (A), else repeat
€6 | 0-17 | SW Search Within Skip NI if (A) < (U) < (A+1), else repeat
Range
€67 | 0-17 | SNW Search Not Skip NI if (U) < (A) or (U) > (A+ 1), else repeat
Within Range
70 JGD Jump Greater Jump to U if (Control Register),-, > 0; go to NI
And Decrement if (Control Register)‘.a < 0O; always (Control
Register);, -1 — Control Register;,
71| 00 MSE Mask Search Skip NI if (U) (R2) = (A) (R2), else
Equal repeat
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)

f i Mnemonic Instruction Description

71| 01 MSNE Mask Search Not | Skip NI if (U) (R2) = (A) (R2), else
Equal repeat

71] 02 MSLE Mask Search Skip NI if (U) (R2) < (A) (R2), else
Less Than or repeat
Equal

MSNG Mask Search Not

Greater

71|03 MSG Mask Search Skip NI if (U) (R2) > (A) (R2), else
Greater repeat

71| 04 MSW Masked Search Skip NI if (A) (R2) < (V) (R2) < (A+1)
Within Range (R2), else repeat

71| 05 MSNW Masked Search Skip NI if (U) (R2) < (A) (R2) or (V)
Not Within (R2) > (A+1) (R2), else repeat
Range

71} 06 MASL Masked Skip NI if (U) (R2) < (A) (R2), else
Alphanumeric repeat
Search Less
Than or Equal

71| 07 MASG Masked Skip NI if (U) (R2) > (A) (R2), else
Alphanumeric repeat
Search Greater

71| 10 DA Double—Precision | (A, A+ 1) + (U, U+ 1) — A, A1
Fixed-Point Add

711 11 DAN Double-Precision | (A, A+1)-(U, U4+1) — A, A+ 1
Fixed-Point Add
Negative

71112 DS Double Store A (A, A+1) = U, U+41

71| 13 DL Double Load A (U, U+1) — A A1

711 14 DLN Double Load -(U, U+1) = A A41
Negative A

71| 15 DLM Double Load [ (U, U+1)| — A A41
Magnitude A

711 16 DJZ Double~Precision | Jump to U if (A, A4+ 1) = * O; go to NI if (A,
Jump Zero A+1)z 0
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)
f i Mnemonic Instruction Description
71117 DTE Double-Precision | Skip Nl if (U < U+1) = (A, A+ 1)
Test Equal
72| 00 IMI Initiate Send Attention Interrupt to Maintenance
Majntenance Processor. If in Maintenance Mode, otherwise
Interrupt NO-OP
72101 suJ Store Location Relative P+ 1 — U4;_o; jump to U+1
And Jump
72| 02 JPS Jump Positive Jump to U if (A)gg = O; go to NI if (A)zg = 1;
And Shift always shift (A) left circularly one bit position
72| 03 JNS Jump Negative Jump to U if (A)gg = 1; go to NI if (A)gg = O;
And Shift always shift (A) left circularly one bit position
72 | 04 AH Add Halves (A)35--18 + (U)35_18,' d (A)35—18; (A)17__0 +
U)y7.0 = A170
72| 05 ANH Add Negative (A)35—18 - (U)35—18 - (A)35—18; (A)17_o - (U)17_0
Ha'ves - A17_o
72| 06 AT Add Thirds (A)35_24 + (U)35_24 - A35_24,' (A)23_12 “+
(Ulaz-12 = A23-12: (A)y30 + (Uh10 = A0
72 | 07 ANT Add Negative (A)35_24 - (U)35_24 - A35_24,' (A)23__12 -
Thirds (Ul23-12 = A23_12: (A)110 = (U)110 = Aqi0
721 10 EX Execute Execute the instruction at U
72| 11 ER Executive Interrupt to MSR 4+ 2424
Request
721} 13 PAIJ Prevent All 1I/0 Prevent all I/0 interrupts and jump to U
Interrupts And
Jump
72| 15 TRA Test Relative Used to determine whether a relative address
Address is within a given relative addressing range
72| 16 SRS Store Register Aa contains address and count for each of two
Set GRS areas
72 |1 17 LRS Load Register Move specified storage area to GRS area(s)
Set
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Function
Code
(Octal)
f i Mnemonic Instruction Description
73| 00 SSC Single Shift Shift (A) right circularly U places
Circular
73| 01 DSC Double Shift Shift (A, A4 1) right circularly U places
Circular
73 | 02 SSL Single Shift Shift (A) right U places, zero fill
Logical
73| 03 DSL Double Shift Shift (A, A4 1) right U places, zero fill
Logical
73| 04 SSA Single Shift Shift (A) right U places, sign fill
Algebraic
73| 05 DSA Double Shift Shift (A, A+ 1) right U places, sign fill
Algebraic
73| 06 LSC Load Shift And (U) — A; shift (A) left circularly until (A)zg 2
Count (A)z4; number of shifts — A4 1
73 | 07 DLSC Double Load (U, U4+ 1) — A, A+ 1; shift (A, A4 1) left
Shift and Count circularly until (A, A+1)74 2 (A, A+ 1)50:
number of shifts — A42
73| 10 LSSC Left Single Shift Shift (A) left circularly U places
Circular
73| 11 LDSC Left Double Shift | Shift (A, A+ 1) left circularly U places
Circular
7312 LSSL Left Single Shift Shift (A) left U places, zero fill
Logical
731 13 LDSL Left Double Shift | Shift (A, A+ 1) left U places, zero fill
Logical
73| 14 EDC Enable Day Clock | Enable dayclock in IOAU having channels 0-23
a=11
73| 14 DDC Disable Day Disable dayclock
a=12 Clock
73| 14 SDC Select Day Clock | Select internal dayclock
a=13
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Table C-2. Instruction Repertoire (continued)
Function
Ccde
{Octal)
f i Mnemonic Instruction Description
73 15 SiL Select Interrupt (U)g_o — MSR
a=00 Locations
73] 15 LBX Load Breakpoint Transfer operand to Breakpoint Register
a =02 Register
73| 15 LQT Load Quantum Place full-word operand in Quantum Timer
a =03 { Timer
73| 15 Hx Initiate Interrupt processor specified by operand
a=04 Interprocessor address value
Interrupt
73| 15 SPID Store Processor Store: binary serial number in first third;
a =05 ID 2-character Fieldata revision level in second
third; processor in last sixth of operand
73| 15 RAT Reset Reset auto-recovery timer in system transition
a = 06 Auto—Recovery unit
Timer
73| 15 TAP Toggle Toggle path selection after each auto-recovery
a =07 Auto-Recover attempt
Path
73| 15 LB Load Base Place operand bits O through 17 in base value
a=10 field of BDR specified by bits 33 and 34 of Xx
73| 15 LL Load Limits Place operand bits 15 through 23 and 24
a=11 through 35 in BDR limits fields specified by Xx
bits 33 and 34
73| 15 LAE Load Addressing | Place the double-word operand in GRS
a=12 Environment location 046 and 047 and the four respective
Bank Descriptor Registers
73| 15 sQT Store Quantum Store Quantum Timer value at GRS location
a= 13 Time 050 or at the storage location specified by
operand address. Executing this insturction
has no effect on D29
73| 15 LD Load Designator Place full-word operand in Designator Register
a= 14 Register
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)
f i Mnemonic Instruction Description
73| 15 SD Store Designator | Store Designator Register contents at location
a= 156 Register specified by operand address
73| 15 UR User Return Provides an orderly return to a user program
a= 16
73| 15 S§SS Store System Store two system status words at the location
a=17 Status specified by operand address
73| 16 LCR Load Channel (Ulg_o — CSR; if (U)g = 1, select back-to-back
a =00 Select Register transfer mode
73 | 17 TS Test And Set If (U)3g = 1, interrupt to MSR + 244g; if (U)3o
a=00 = 0, go to NI; always 015 = Uzg o
73| 17 TSS Test And Set if (U)o = O, skip NI; if (U)3o = 1, go to NI;
a =01 And Skip always 018 - U35_30
73| 17 TCS Test and Clear if (U)zo = 0. go to NI; if (U)zg = 1, skip NI;
a =02 And Skip always clear (U)zg_30
73| 17 TSA Test and Set Test bit position 14;
Alternate if (U)y4 = 1, interrupt;
if (U)4 = O, take next instruction and set
bits 00 through 14 to one
73| 17 TSSA Test and Set and | If (U);4 = 1, take next instruction;
Skip Alternate if (U)y4 = O, skip the next instruction and set
bits 00 through 14 to one
74 | 00 Jz Jump Zero JumptoUif(A) =+ 0 gotoNIlif(A)z + O
74 | 01 JNZ Jump Nonzero JumptoUif{A)z t O;gotoNlif(A)=1* 0O
74 | 02 JP Jump Positive Jump to U if (A)gg = O; go to NI if (A)gg = 1
74 | 03 JN Jump Negative Jump to U if (A)g3g = 1. go to NI if (A)gg = O
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Table C-2. Instruction Repertoire (continued)

Function
Code
(Octal)
f i Mnemonic Instruction Description
74 | 04 J Jump Jump to U if a = O or if a = set SELECT
JK Jump Key JUMPS control circuit n go to NI if neither is
true
74 | 05 HJ Halt Jump Stop if a = O or if [a field set SELECT
HKJ Halt Keys And STOPS control circuits] # O; on restart or
Jump continuation jump to U
74 | 06 NOP No Operation Proceed to next Instruction
74 | 07 AAlJ All All 1/0 Allow all 1/0 interrupts and jump to U
Interrupts And
Jump
74 | 10 JNB Jump No Low Bit | Jump to U if (A)y = 0; go to NI if (A)y = 1
74 | 11 JB Jump Low Bit Jump to U if (A)g = 1; go to NI if (A)y = O
74 |1 12 JMGI Jump Modifier Jump to U if (Xa)y7_9 > O; go to NI if (Xa)y;_g
Greater and < 0; always (Xa)y7_9 + (Xa)35_18 — Xa,7_9
Increment
74 | 13 LMJ Load Modifier Relative P + 1 — (Xa);7_g: jump to U
and Jump
74 | 14 JO Jump Overflow JumptoU if D1 = 1,gotoNIlifD1 =0
a=00
74 | 14 JFU Jump Floating Jump to U if D21 = 1, clear D21; go to NI if
a =01 Underflow D21 =0
74 | 14 JFO Jump Floating Jump to U if D22 = 1, clear D22; go to NI if
a=02 Overflow D22 =0
74 | 14 JDF Jump Divide Jump to U if D23 = 1, clear D23; go to NI if
a=03 Fault D23 =0
74 | 15 JNO Jump No Jump to U if D1 = 0; goto Nl if D1 = 1
a =00 Overflow
74 | 15 JNFU Jump No Jump to U if D21 = 0; go to NI if D21 = 1;
a=01 Floating clear D21 )
Underflow
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Function
Code
{Octal)
f i Mnemonic Instruction Description
74 | 15 JNFO Jump No Jump to U if D22 = O; go to NI if D22 = 1;
a =02 Floating Overflow | clear D22
74 | 15 JNDF Jump No Divide Jump to U if D23 = O; go to NI if D23 = 1;
a=03 Fault clear D23
74 | 16 JC Jump Carry JumptoUifDO=1,gotoNIifDO =0
74 | 17 JNC Jump No Carry Jump to U if DO = O; go to NI if DO = 1
75 | 00 SRL Select Release Initiates the execution of a CCW list
75 | 01 SIOF Start I/0 Fast Initiates operation specified by bit 00 through
Release 15 of CAW
75 | 02 TIO Test I/0 Interrogates the channel, subchannel and
device
75 | 03 TSC Test Subchannel | Interrogates the channel and subchannel
75 | 04 HDV Halt Device Terminates current operation on channel and
subchannel
75 | 05 HCH Halt Channel Terminates current operation on channel
75| 10 LCR Load Channel Load the interrupt mask register
Register
75| 11 LTCW Load Control Loads the status table subchannel
Words
76 | 00 FA Floating Add (A) + (U) — A; RESIDUE — A+1if D17 = 1
76 | O1 FAN Floating Add (A) - (U) — A; RESIDUE — A4+1if D17 = 1
Negative
76 | 02 FM Floating Multiply | (A) x (U) — A (and A4+ 1 if D17 = 1)
76 | 03 FD Floating Divide (A) divided by (U) — A; REMAINDER — A+ 1 if
D17 = 1
76 | 04 LUF Load and Unpack | | (U) |34-27 — Ay_o. zero fill
Floating (U)2g-00 — A+ 15600 sign fill
(Ulzs = A+ 136

C-16
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)
f i Mnemonic Instruction Description
76 | 05 LCF Load and (U)zg — A+ 135, [NORMALIZED (U)],6o —
Convert To A+ 1,56 0 if (U)gg = O, (A)y_o * NORMALIZING
Floating COUNT = A+ 134 57 if (U)gg = 1, ones
complement of [(A) ;_o * NORMALIZING
COUNT] = A+ 13497
76 | 06 MCDU Magnitude of , [ (A) l3s-27 = | (U) [35-27 | = A+ 1g_5; ZEROS —
Characteristic A+135 9
Difference To
Upper
76 | 07 (o1»]0] Characteristic 1 (A) la3g_27 = | (U) I35_27 — A+ 1g_o SIGN BITS
Difference To = A4135. 9
Upper
76 | 10 DFA Double-Precision | (A, A41) + (U, U+1) — A, A41
Floating Add
76 | 11 DFAN Double-Precision | (A, A++1) - (U, U+1) = A, A+1
Floating Add
Negative
76} 12 DFM Double-Precision | (A, A41) x (U, U41) = A, A4 1
Floating Multiply P
76 | 13 DFD Double-Precision | (A, A+ 1) divided by (U, U+ 1) — A, A1
Floating Divide
761 14 DFU Double Load and | | (U, U+ 1) ;0_60 — A10-0- Zero fill; (U,
UnpaCk F'Oatiﬂg U+ 1)59—36 - A+ 123_0, sign fill; (U, U+ 1)35_0
- A42
76 | 15 DLCF, DFP Double Load and | (U)zg — A+ 135 [NORMALIZED (U < U+
Convert To Nlgg0 — A+ 1230 and A+2; if (U)zg. (A)100 ¢
Floating NORMALIZING COUNT — A4 134 54 if (U)gg =
1, ones complement of [(A);o¢ *
NORMALIZING COUNT] — A+ 134 24
76 16 FEL Floating Expand If (U)35 = 0; (U)35_27 + 16008 = A35__24
and Load
If (Ulgs = 1; (Ulgs_27 - 16005 — Azg_4
(Ul2e_3 = A230: (U)2_o0 = A+ 135_33: (U)gs —
A+132.0
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Table C-2. Instruction Repertoire (continued)
Function
Code
(Octal)
f i Mnemonic Instruction Description
76 | 17 FCL Floating If (U)35 = 0; (U)35_24 - 16008 - A35_27; if

Compress and
Load

(Ulzs = 1: (Ulgs_24 + 16005 — Ags_37 (U230
= Aze-3: (U+1)35.33 = Az
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Appendix D. Character Codes

Table D-1. Fieldata To ASCIlI Code Conversion

ASCI|
Fieldata Code 80-Column High Speed Octal Code Symbol
{Octal) Card Code Printer Symbol

00 7-8 @ 100 @
01 12-5-8 [ 133 [
02 11-5-8 ] 135 1
03 12-7-8 I 43 I
04 11-7-8 A 136 "
05 (blank) (space) 40 (space)
06 12-1 A 101 A
07 12-2 B 102 B
10 12-3 C 103 C
11 12-4 D 104 D
12 12-5 E 105 E
13 12-6 F 106 F
14 12-7 G 107 G
15 12-8 H 110 H
16 12-9 | 111 |
17 11-1 J 112 J
20 11-2 K 113 K
21 11-3 L 114 L
22 11-4 M 115 M
23 11-5 N 116 N
24 11-6 (o] 117 (o)
25 11-7 P 120 P
26 11-8 Q 121 Q
27 11-9 R 122 R




8492

SPERRY UNIVAC 1100/80 Systems

rogrammer Reference

D-2

UP-NUMBER Processor and Storage UPDATE LEVEL PAGE
Table D-1. Fieldata To ASCIl Code Conversion (continued)
ASCII
Fieldata Code 80-Column High Speed Octal Code Symbol
(Octal) Card Code Printer Symbol

30 0-2 S 123 S
31 0-3 T 124 T
32 0-4 U 125 U
33 0-5 \ 126 Vv
34 0-6 w 127 w
35 0-7 X 130 X
36 0-8 Y 131 Y
37 0-9 4 132 V4
40 12-4-8 ) 51 )
41 11 - 55 -
42 12 + 53 +
43 12-6-8 < 74 <
44 3-8 = 75 =
45 6-8 > 76 >
46 2-8 & 46 &
47 11-3-8 $ 44 $
50 11-4-8 * 52 *
51 0-4-8 ( 50 (
52 0-5-8 % 45 %
53 5-8 : 72 :
54 12-0 ? 77 ?
55 11-0 | 41 |
56 0-3-8 J{comma) 54 J{comma)
57 0-6-8 \ 134 \
60 0 0 60 0
61 1 1 61 1
62 2 2 62 2
63 3 3 63 3
64 4 4 64 4
65 5 5 65 5
66 6 6 66 6
67 7 7 67 7
70 8 8 70 8
71. 9 9 71 9
60 (0] 0 60 (0]
61 1 1 61 1
62 2 2 62 2
63 3 3 63 3
64 4 4 64 4
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Table D-1. Fieldata To ASC/I Code Conversion (continued)

ASCIl
Fieldata Code 80-Column High Speed Octal Code Symbol
{Octal) Card Code Printer Symbol
65 5 5 65 5
66 6 6 66 6
67 7 7 67 7
70 8 8 70 8
71 9 9 71 9
72 4-8 ‘(apostrophe) 47 ‘(apostrophe)
73 11-6-8 ; 73 H
74 0-1 / 57 /
75 12-3-8 .period) 56 {period)
76 0-7-8 o 42 "
77 0-2-8 ¢ or stop 137 .
100 @ 00 @
101 A 06 A
102 B 07 B
103 C 10 (o
104 D 11 D
105 E 12 E
106 F 13 F
107 G 14 G
110 H 15 H
111 | 16 |
112 J 17 J
113 K 20 K
114 L 21 L
115 M 22 M
116 N 23 N
117 o] 24 (o}
120 P 25 P
121 Q 26 Q
122 R 27 R
123 S 30 S
124 T 31 T
125 U 32 U
126 \% 33 \Y
127 w 34 w
130 X 35 X
131 Y 36 Y
132 z 37 z
133 [ 01 [
134 \ 57 \
135 ] 60 ]
136 04
137 - 77 z
140 ’ 00 @
141 a% 06 Ax %
through through through through
172 z 37 Z% %
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Table D-1. Fieldata 7'0 ASCIl Code Conversion (continued)
ASCII
Fieldata Code- 80-Column High Speed Octal Code Symbol
(Octal) Card Code Printer Symbol
173 54
174 57
175 55
176 . 04
177 77

#  Lower case alphabet
## Upper case alphabet

Codes, which also represent collating sequence, are given in octal.

ASCIl codes from 00g to 374 are for communications, format, and separator control characters.
These are not converted into Fieldata.

The ASCIl symbols represented by codes 40g to 1374 are converted into the identical Fieldata
symbols, except that the quotation marks symbol (42g) is converted into a lozenge (764), the
circumflex (136g) is converted into a delta (04g), underscore (1 37g) is converted into a not equal sign
(77g).

There are no remaining unique Fieldata symbols into which to convert the balance of the ASCII
symbols, represented by codes 140g to 1774, so most of these codes are "folded" over codes 1004
to 1374 (by clearing bit 5, which amounts to subtracting 40g). This means that ASCIl codes 1014
(A) and 1414 (a), for example, are both translated as if they were code 101 g (converted to Fieldata
06g for A). Two execptions to this general rule are the ASCIl opening brace (1 73g) and closing brace
(175g) which are converted to Fieldata question mark (54g) and exclamation point (554), respectively,
to satisfy overpunch sign considerations. This is the conversion provided by the Fieldata/ASCII
translator (F1325-00), as explained in the UNIVAC 1100 Series Multi-Subsystem Adapter
Programmer Reference, UP-7890 (current version).

The Special Characters in ASCII

SP designaters space, which is normally nonprinting.
DEL designaters delete, and has a code of all 1 bits. This code obliterates any unwanted
previous character - ever on paper tape or other nonerasable medium.

Definitions of the 32 ASCII control characters, codes 00g to 374:
00 NUL Null - all zero character which may serve as time fill
01 SOH Start of heading

02 STX Start of text

03 ETX End of text

04 EOT End of transmission

05 ENQ Enquire - "Who Are You?"

06 ACK Acknaowledge - "Yes"

07 BEL Bell - human attention required
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10 BS
11 HT
12 LF
13 VT
14 FF
18 CR
16 SO
17 SI
20 DLE
21 DC1
22 DC2
23 DC3
24 DC4
25 NAK
26 SYN
27 EBT
30 CAN
31 EM
32 suB
33 ESC
34 FS
35 GS
36 RS
37 Us

Backspace

Horizontal tabulation

Line feed format effectors for
Vertical tabulation printing or punching
Form feed

Carriage return

Shift out - nonstandard code follows

Shift in - return to standard code

Data link escape - change limited data communication control

Device control for turning on or off ancillary devices

Negative acknowledge - "No"

Synchronous idle — from which to achieve synchronism

End of transmission block - relate to physical communication block
Cancel previous data

End of medium - end of used, or wanted portion of information
Substitute character for one in error

Escape - for code extension — change some character interpretations

File separator These information separators are ordered in
Group separator descending hierarchy. They are followed by
Record separator ASCIl 40g (space), which can also be thought

Unit separator of as a word separator.






