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05-058R0O1A15
January 1976

MODEL 8/32 MICRO-PROGRAM
DESCRIPTION

. 1. INTRODUCTION

Micro-programming is a means for implementing the control logic of a digital computer. At INTERDATA, micro-
programming has been effectively used to maintain upward program compatability in a family of Processors whose internal
hardware varies from one member to the next.

Like its predecessors, the Model 8/32 is designed to execute micro-instructions stored in a Control Store Read-Only-
Memory (ROM). Each micro-instruction causes one or more hardware functions to be performed, such as transferring the
content of one register to another, arithmetic or logical operations between registers, controlling input/output operations,
or initiating main memory accesses.

A series of micro-instructions is called a micro-program. The complete Model 8/32 micro-program is, by definition, an
emulator, causing the Model 8/32 micro-processor to react to a user program in main memory and to external events as
would the Processor described in the Model 8/32 Processor User’s Manual, Publication Number 29-428. Every user level
instruction, interrupt handling feature and Display Panel function is simulated by some portion of the Model 8/32
micro-program.

2. BLOCK DIAGRAM ANALYSIS
Refer to the Block Diagram in Figure 1.
2.1 System Organization

The Model 8/32 Processor is organized between three 32-bit busses. The A and B Busses are used to present the first and
second operand data respectively to the Arithmetic Logic Unit (ALU). The S Bus then transfers the ALU output to the
appropriate destination. The source and destination of data on the A, B, and S Busses, as well as the function performed by
the ALU is controlled by micro-instructions contained in the Control Store Memory.

2.2 Control Store Memory

The Control Store Memory is a high speed, solid-state, non-destructive memory organized into a maximum of 16 pages of
256 words each. Each word is 32-bits long and represents one micro-instruction. The first five pages (1,280 words) in the
Control Store Memory contain the entire Model 8/32 micro-program. Additional pages of writeable Control Store Memory
can be added to the basic Model 8/32, allowing the user to supplement the standard instruction repertoire with special
algorithms or application oriented functions without requiring hardware involvement.

Each micro-instruction read from the Control Store Memory is placed in the 32-bit ROM Instruction Register (RIR). Most
micro-instructions are executed in one machine cycle of 240 nanoseconds. At the conclusion of each micro-instruction, the
next micro-instruction to be performed is read out and placed in the RIR. The meaning of the micro-instruction word bits
is explained later.

Locations in the Control Store Memory are addressed by the 12-bit output from the ROM Address Gate (RAG). Inputs to
the RAG may be the ROM Location Counter (RLC) to select the next micro-instruction to be performed, certain bits of
the ROM Instruction Register (RIR) for branches and transfers, the B Bus for data addressing and branches, the user level
operation code for entering an emulation routine, or the interrupt control logic for entering interrupt service routines.

Micro-instructions are normally executed from sequential Control Store Memory locations. After a micro-instruction is
read into the RIR, the RLC is loaded with the address of the next sequential micro-instruction. When it becomes necessary
to jump to a different program sequence, the first micro-instruction in that sequence is addressed through the RAG from
ROM Instruction Register (RIR) bits or B Bus bits. The new address is also loaded into the RLC so that sequential
instructions can again be executed.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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Figure 1. Modsl 8/32 Block Diagram
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During user instruction decoding, the user’s operation code times two is presented to the ROM Address Gate to address the
first instruction of the sequence that emulates that user’s instruction. Again, the new address is also loaded into the RLC.

In response to an interrupt, the interrupt control logic presents an address to the RAG. If the address is that of a branch
and link type instruction, the hardware has time to save the current RLC value plus one in the designated link register
before the RLC is updated from the ROM Address Gate. This way, the micro-code could return to the interrupted
sequence after servicing the interrupt, if desired.

The execute type instructions are the only class where RLC is not updated. After executing the selected instruction, the
next micro-instruction performed is the one following the Execute instruction.

2.3 Flag Register (FLR)

The Flag Register (FLR) is a 4-bit register containing the following flags: Carry (C), Overflow (V), Greater than Zero (G),
and Less than Zero (L). These flags are modified from the Condition Code Bus at the conclusion of arithmetic and logical
operations, and I/O operations to reflect the result of the operation.

2.4 Program Status Word (PSW)

The Program Status Word (PSW) is a 32-bit register used to indicate the system status relative to the user program being
emulated. Bits 0:27 of the PSW define enabled interrupts and the operational status or mode of the user level Processor.
Some of the PSW bits have hardware significance while others are of significance only to the emulator. Bits 28:31 of the
PSW make up the Condition Code field (CC) which reflects the result of the last user level instruction executed. The
Condition Code may be updated from the Condition Code Bus, or when the PSW is the specified destination register. Only
Bits 14:31 of PSW are implemented.

The Location Counter (LOC) is a 32-bit appendum to PSW, holding the address in main memory of the next user
instruction to be performed. During an instruction memory read, the LOC is used to address main memory. For all other
main memory accesses, the 32-bit Memory Address Register (MAR) is used.

Only the 20 least significant bits (Bits 12:31) of LOC and MAR are implemented.
2.5. Main Memory

Main Memory consists of a number of 128 KB (Kilo-Byte) 750 nanosecond core memory modules, providing storage for
user instructions and data. Data read from or written into memory is buffered in the 32-bit Memory Data Register (MDR).

The micro-program initiates a main memory cycle by issuing a memory read or memory write command. After issuing a
memory command, the micro-program is free to do other instructions. The memory cycle is accomplished asynchronous of
other Processor activity. If the micro-program, however, attempts to use the contents of MDR after a memory read, or
attempts to load MAR or MDR, or issue another memory command before the current memory cycle is complete, the
Processor stops until the desired function can be performed.

After an instruction read has been issued, when the read-out becomes available, Bits 0:7 are placed in the register labeled
OP, Bits 8:11 are placed in the register labeled YD, and Bits 12:15 are placed in the register labeled YS. These three
registers—OP, YD, and YS— comprise the user’s instruction register.

The OP register, containing the user’s operation code, is used to address the Privileged/Illegal ROM and the Control Store
Memory itself. Twice the user’s operation code is the Control Store Memory address of the first micro-instruction of the
appropriate emulation sequence. The Privileged/Illegal ROM is a separate Read-Only-Memory containing 256 4-bit words.
This ROM is inferrogated prior to entering the micro-sequence that emulates a user-level instruction. If the op-code is
illegal, or is that of a privileged instruction and PSW Bit 23 is set, the Illegal Instruction Interrupt is generated.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining {NTERDATA supplied equipment and shall
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2.6 General Registers
The two to eight sets of user level General Registers each contain 16 32-bit registers. The register sets (stacks) are

duplicated for the A Bus and B Bus. Refer to Figure 1. Only one set of General Registers is active at a time, dependin:
upon PSW Bits 25, 26, and 27. See Table 1.

TABLE 1. REGISTER SET SELECTION

Active
PSW Bits Register Set
25 126 |27
0o 0f O 0
ol 0} 1 1
o110 2
o[ 1 1 3
11010 4
1 0] 1 5
1 110 6
1 1 1 F

The micro-program usually accesses the user’s General Registers without caring which of the 16 registers in the active set it
gets. However, it does matter when the micro-program accesses a General Register for emulating a user instruction, that it
be the General Register specified in that user instruction. Since after the instruction read, the register addresses specified
by the user are in the YD and YS registers, the micro-program can access the appropriate General Register by specifying
.the YD or YS register. The hardware then selects the General Register whose number is in the YD or YS register.

The user’s General Registers are also directly addressable to the micro-program when it is necessary to access specific
registers. ‘

2.7 Floating-Point Registers

The 16 32-bit floating-point registers are directly addressable or indirectly addressable (through YD or YS) by the
floating-point micro-instructions.

2.8 Micro-Registers
The eight 32-bit Micro-Registers (MR0:7) are available to the micro-program as general purpose reéisters.

2.9 Arithmetic Logic Unit (ALU)
The 32-bit A Bus holds the first operand for arithmetic and logical operations. The 32-bit B Bus holds the second operand.
The A and B Busses are input to the Arithmetic Logic Unit (ALU). The ALU performs Addition, Subtraction, Multiplica-
tion, Division, Shifting, and Boolean connect functions. The output of the ALU is the 32-bit S Bus.

2.10 Input/Qutput

Input/output (1/O) operations are accomplished by gating data from the A and/or B Busses onto the 16-bit I/O Bus and
gating data from the I/O Bus onto the S Bus.

The 1/O Bus consists of 33 lines; 16 bi-directional data lines, 10 control lines to identify the type of data transfer, 6 test
lines and an initialize line. See Section 6.

2.11 Interrupt Control

The interrupt control logic provides rapid response to internal and external events. Nine priority interrupt lines are

available each with a unique trap location in the Control Store Memory. Recognition of an interrupt causes the micro-

instruction at the trap location to be performed. Certain interrupts can be disabled or enabled by bits of the Program
I Status Word (PSW). Interrupts can also be disabled or enabled as a group by the micro-program. See Table 2.

This information is proprietary end is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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TABLE 2. INTERRUPT TRAPS

TRAP ADRS GROUP

INTERRUPT (HEX) MASK ENABLE
Memory Access Controller (Instruction 1FE PSW21 NO
Memory Access Controller (Data) 207
Primary Power Fail 206 NONE YES
Machine Malfunction 205 PSW18 YES
Display Panel 204 NONE YES
External Interrupt Level 0 203
External Interrupt Level 1 202 see
External Interrupt Level 2 201 table YES
External Interrupt Level 3 200 3
Tllegal Instruction 208 NONE N/A
Privileged Instruction 208 PSW23 N/A

PSW Bits 17 and 20 define the external Interrupt enable status of the Processor as shown below:

PSW BITS
17 20
0 0 All Levels Disabled
0 1 Higher Levels Enabled
1 0 All Levels Enabled
1 1 Current and Higher Levels Enabled

where the current level is a function of the currently active register set. See Table 3.

TABLE 3. EXTERNAL INTERRUPT ENABLE

PSW BITS. EXTERNAL INTERRUPT ENABLED
17|20 |25 (26|27 | LEVELO | .LEVEL1 | .LEVEL?2 | .LEVEL3
0 ]0[X|X] X]|NO NO NO NO
011]0]0]0 ]| NO NO NO NO
O ]110]10] 1§ YES NO | NO NO
Of{1 Oof1]0]YES YES NO NO
0f1jjof1}11|YES YES YES NO
Of{111j0([0]YES YES YES NO
Of1 1 JoOo]1 ] YES YES YES NO
O j1 111410 YES YES YES NO
O |1 141111 YES YES YES _NO
1 10 | X1 X[ X]YES YES YES YES
1 |1 101010 |YES NO NO NO
1 11 10101 |YES YES NO NO
1 11 j0 11 1]0]YES YES YES NO
1 |1 ]of1]1]YES YES YES YES
1 |1 ]1]01]0JYES YES YES YES
1 |1 111011 |YES YES YES YES
1 |1 111110 |YES YES YES YES
1 11 11 {111 ]YES YES YES YES

2.12 Machine Control Register (MCR)

The 12-bit Machine Control Register (MCR) can be interrogated or cleared by the micro-program. The meaning of the
MCR bits is shown in Table 4.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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TABLE 4. MCR BIT DEFINITION

BIT MNEMONIC MEANING

15 EPE Early Power Fail Detect

14 MM ) )
13 MM } Memory Malfunction (Parity Error)
12 Unused

11 STF Start Timer Failure

10 CATN Console Attention

09 RSET Register Sets Available

08 Spare Spare (Strap)

07 SNGL Console Single Mode

06 INIT Initialize Switch on console
05 HWCRC Hardware Assist CRC option
04 DFU DFU option

3. DATA AND INSTRUCTION FORMATS
3.1 Data Formats

All internal data paths except those to the Input/Output control are 32-bits wide. The basic machine operand is conse-
quently a 32-bit fullword. Positive fixed-point data is expressed in true binary form with a Sign bit of zero. Negative
fixed-point data is expressed in two’s complement notation with a Sign bit of one. Floating-point data is expressed as a
signed magnitude fraction with a signed exponent. The quantity expressed is the product of the fraction and 16 raised to
the power of the exponent. Each floating-point number requires a 32-bit fullword; 8-bits are used for the fraction sign and
exponent, and 24-bits are used for the fraction.

Binary information is represented in hexadecimal notation (base 16) for simplicity.
3.2 Instruction Formats
Model 8/32 micro-instructions can be one of six formats designated Address Link, Register Link, Register to Register

Transfer, Register to Register Control, Register to Register Immediate, and Register Write. The instruction formats are
shown in Figure 2.

ADDRESS LINK
0 23456 10,11 13,14 25,26,27 28 31
[0 o0 oftx|T] s F ADDRESS E[ D MC

REGISTER BRANCH ,

0 23456 10,11 13,14 19,20 24, 25,26,27,28 31
[0 o ofo[x|T[ NULL F nay B NE|r MC

REGISTER TO REGISTER TRANSFER

0 2,3,4,5,6 10,11 15,16 19,20 24, 25 ,26 31,
lModule lo o|1 S A F B C PAGE ADDRESS

REGISTER TO REGISTER CONTROL

0 23456 10,11 15,16 19,20 24.25,26,27, 28 31
Module |O[1]T S A F B K| E[D MC

REGISTER TO REGISTER IMMEDIATE

0 2,3,4,5,6 10,11 15,16 19,20 31,
Module [1[0 (I S A F DATA

REGISTER WRITE

0 2,3,4.,5,6 10,11 15,16 19,20 24,25 ,26,27,28 31,
0 0 1J1]1]I] NULL A F B K| E|D MC |

Figure 2. Instruction Word Formats

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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The basic instruction format provides the micro-processor with a three address capability, but various options of the
repertoire can modify their range from two to four.

Bits 0, 1, and 2 of the micro-instruction, select the Processor module that will perform the specified function. The Address
Link and Register Link micro-instructions are the only ones that select Module 0, the control module. The other micro
instruction formats can be directed to any other module. The Model 8/32 Micro Code Assembler recognizes symbolic
operation codes directed to Modules 0 (the control module), 1 (the ALU module), 2 (the I/O module), and 3 (the
floating-point ALU module).

The meaning of the micro-instruction word fields is summarized in Table 5 and the following paragraphs.

TABLE 5. INSTRUCTION WORD FIELDS
FIELD MEANING

Selects Register to be used as first operand.
Selects Register to be used as second operand.
If set, transfer is conditional.

Decode next user instruction.

Enable setting of Condition Code.

Specifies function of addressed module.

B Bus data addresses actual data in Control Store.
F field extention.

Memory Control field.

Selects register to receive the result.

If set, item F must be true for transfer.
Execute

(9}

Xz ROy awp

The F field in all formats specifies the function that the selected module is to perform. The X-bit in the Address Link and
Register Link formats distinguishes Execute and Link instructions from Branch and Link instructions. The T-bit specifies
whether the true or false state of the condition F is to be tested.

The S field selects the S Bus register to be loaded. The A field selects the first operand (A Bus) register. The B field selects
the second operand (B Bus) register.

Setting the I-bit causes the operand developed on the B Bus to be taken as a Control Store Memory dddress. The fullword
contents of the addressed location replaces the original B Bus data.

Setting the C-bit on Register to Register Transfer instructions makes the transfer occur only if no predefined signal is
returned from the addressed module. For the ALU module, the signal is carry, meaning no transfer occurs if a carry is
generated.

The K-bit is used as an extension of the F field, allowing more than 16 functions to be performed by the addressed
module. i

The E-bit allows the Condition Code (CC) field to be updated from data on the CC Bus from the addressed module. Once
an instruction with the E-bit set has been performed, the Condition Code remains connected to the CC Bus until an
instruction with the E-bit reset is fetched.

The D-bit enables the Privileged/Illegal ROM and the instruction decoding hardware. Unless a branch is taken or an
interrupt occurs, a user instruction emulation sequence is entered.

The MC field controls main memory accesses, and MAR and LOC activities.

The most significant bit of the 12-bit immediate field on Register to Register Immediate instructions is propagated as the
most significant 20-bits on the B Bus. For example, the immediate operand '400' produces the value ‘0000 0400’ on the B
Bus. The immediate operand ‘800" produces the value 'FFFFF800' on the B Bus.

The 6-bit Address field on Register to Register Transfer instructions can specify any address within the local 64 word page.
For example, an instruction at address ‘131" can transfer to any other instruction from address '100' to '13F",

3.2.1 Address Link. On the Address Link instructions, the incremented contents of the RLC are placed in the
selected S Bus register. Then, if the condition specified by F and T is met, the next micro-instruction executed is the one at
the location specified by the 12-bit ADDRESS field. If not, the next micro-instruction in sequence is executed. In
addition, if the condition is met, any memory control or decode options specified are suppressed.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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- 3.2.2 Register Branch. The Register Branch instructions are identical to the Address Link instructions except
the address to transfer to is taken from the register specified by B. The destination register must be specified as NULL.

3.2.3 Register to Register Transfer. These instructions perform function F using the contents of the register
specified by A as the first operand and an effective second operand specified by B. The result replaces the register specified
by S. Then, if the C-bit is reset, or if a special signal is not returned from the addressed module, the next micro-instruction
executed is from the Control Store Memory address specified by the PAGE ADDRESS ficld on the current page. If the
C-bit is set and the special signal is returned from the addressed module, the next micro-instruction in sequence is
executed. The PAGE ADDRESS field can only specify the least significant 6-bits of a Control Store Memory address. The
remaining address bits are taken from the high order 6-bits of RLC. This means that a transfer can only occur to a location
within the 64 word page defined by RLC Bits 4:9. An exception is when the micro-instruction is at the end of a page
boundary (e.g., address '23F'). In this instance, the transfer occurs to the specified address on the next sequential page
(e.g., addresses '240' through '27F").

The effective second operand, BE, is the contents of the register specified by B if I = 0.
Bg = (B)
or the contents of the fullword Control Store Memory location whose address is in the register specified by Bif I=1.
BE=[(B)]
3.2.4 Register to Register Control. These instructions perform function F using the contents of the register

specified by A as the first operand and an effective second operand specified by B. The result replaces the contents of the
register specified by S.

The effective second operand, BE, is the contents of the register specified by Bif I = 0:
Bg=(B)
or the contents of the fullword Control Store Memory location whose address is in the register specified by Bif I =1:
Bp=1[(B) ]
At the conclusion of the instruction, any specified MC or D options are performed.
3.2.5 Register to Register Immediate. The function specified by F is performed using the contents of the

register specified by A as the first operand and an effective second operand specified by the DATA field. The result
replaces the contents of the register specified by S.

The effective second operand, B, is the 12-bit value of the DATA field with the most significant 20 bits equal to Bit 20 if
1=0:

Bg = DATA
or the contents of the fullword Control Store Memory location whose address is DATA if [ =1:
By = [DATA]
3.2.6 Register Write. The Register Write instruction stores the contents of the register specified by A into the
Dynamic Control Store (DCS) location whose address is in the register specified by B. After the write, any specified MC or
D options are performed.
If the Processor is not equipped with DCS, only the MC or D options are performed.
3.3 Main Memory Control

The Processor’s main memory is the source of user’s instructions and data. Control over the main memory is provided in
the MC field of the Address Link, Register Link, Register to Register Control, and Register Write micro-instructions.

Table 6 and the following paragraphs describe the MC field options.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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IL

PW2

DW2
14DW4

PW4
DW4

ILIR

PR2

DR2

IR
I4DR4

PR4
DR4

TABLE 6. MC FIELD

BITS MEANING
28 29 30 31
0 ~ 0 0 0 No Action
0 0 0 1 IL Increment LOC by Instruction Length
0 0 1 0 PW2 Privileged Write Halfword (two bytes)
0 0 1 1 DwW2 Data Write Halfword
0 1 0 0 No Action
0 1 0 1 14DW4 Increment MAR by 4, Data Write Fullword
0 1 1 0 PW4 Privileged Write Fullword
0 1 1 1 DwW4 Data Write Fullword
1 0 0 0 RAS Read Halfword and Set Sign Bit
1 0 0 1 ILIR Increment LOC by Length and Read Instruction
1 0 1 0 PR2 Privileged Read Halfword
1 0 1 1 DR2 Data Read Halfword
1 1 0 0 IR Instruction Read
1 1 0 1 14DR4 Increment MAR by 4, Data Read Fullword
1 1 1 0 PR4 Privileged Read Fullword
1 1 1 1 DR4 Data Read Fullword

The Location Counter (LOC) is incremented by the length in bytes of the last user level instruction fetched.

The Memory Access Controller (MAC) is disabled and the halfword in MDR, Bits 16:31, is written into the
addressed location.

The halfword in MDR, Bits 16:31, is written into the addressed location. MAC is not disabled.

The Memory Address Register (MAR) is incremented by four. Then the fullword in MDR, Bits 0:31, is written
into the location addressed by MAR.

The MAC is disabled and the fullword in MDR, Bits 0:31, is written into the addressed location.
The fullword in MDR, Bits 0:31, is written into the addressed location.

The halfword at the addressed location is read then re-written with Bit O of the halfword set. The criginal value
of the halfword replaces MDR Bits 16:31. Bits 0:15 of the MDR are set equal to Bit 16 of MDR (sign extension).

LOC is incremented by the length in bytes of the last user instruction fetched. Then an Instruction Read is
started from the address specified by the new value of LOC.

The MAC is disabled and the halfword at the addressed location is read and copied to MDR Bits 16:31. Bits 0:15
of MDR are set equal to MDR Bit 16.

The halfword at the addressed location is read and copied to MDR Bits 16:31. Bits 0:15 of MDR are set equal to
MDR Bit 16.

An Instruction Read is started from the memory address specified by LOC.

MAR is incremented by four. Then the fullword at the location addressed by the new value of MAR is read and
copied to MDR.

MAC is disabled. Then the fullword at the location addressed by MAR is read and copied to MDR.

The fullword at the location addressed by MAR is read and copied to MDR.

This information is propristary and is supplied by INTERDATA for the sole
purpose of using and maintaining {INTERDATA supplied equipment and shall

05_058A15 ROO 5/75 not be used for any other purpose unless specifically authorized in writing. 9




All Main Memory Control is conditional when used within Address Link and Register Branch micro-instructions. The
control is only affected if the instruction does not result in a transfer.

All increment functions are done before the micro-instruction terminates. Memory read and write functions do not start

until after the micro-instruction terminates. This allows the micro-program to use MAR or MDR as a destination and then
begin a memory read or write in the same micro-instruction.

4. SOURCE AND DESTINATION REGISTERS

The Model 8/32 has 93 registers that are addressable by the micro-program. Most of these are available fo the A,Band S
Busses. Table 7 and the following paragraphs explain the exceptions and special cases.

TABLE 7. REGISTER ADDRESSES

HEX S BUS A BUS B BUS CATEGORY
ADDRESS )
00 0 0 0
01 1 1 1
02 2 2 2
03 3 3 3
04 4 4 4
05 5 5 5
06 6 6 6 USER’S
07 7 7 7 GENERAL
08 8 8 8 REGISTERS
09 9 9 9
0A 10 10 10
0B 11 11 i1
oC 12 12 12
0D 13 13 13
OE 14 14 14
OF 15 15 15
10 MRO MRO MRO
11 MRI1 MR1 MRI1
12 MR2 MR2 MR2
13 MR3 MR3 MR3 MICRO
14 MR4 MR4 MR4 REGISTERS
15 MR35 MRS5S MRS5S '
16 MR6 MR6 MR6
17 MR7 MR7 MR7
18 YS YS YS
19 YD YD YD
1A LOC YX LocC SPECIAL
1B MDR YDPI MDR PURPOSE
1C MAR - MAR
iD PSW PSW YSI
1E YDI - YDI
1F NULL NULL NULL

Although the user’s General Registers in the register set specified by PSW Bits 25, 26 and 27 can be addressed directly by
the micro-program, it is often more convenient to access the General Register specified in the user’s instruction without
regard to its physical number. The symbolic addresses YD, YDPI1, YS, and YX allow just that. Specifying YD causes the
General Register whose number appears in the YD field of IR (IR Bits 8:11) to be selected. Specifying YDP1 causes the
odd member of the even-odd pair of General Registers, one of whose number appears in the YD field of IR, to be selected.
Specifying YS causes the General Register whose number appears in the YS field of IR (IR Bits 12:15) to be selected.
Specifying YX is the same as specifying YS except when the YS field of IR is zero. Then, all zeros are placed on the A Bus.
This automatic feature is used to develop the index value for the user level RI1, RI2, and RX format instructions.

On micro-instructions that address the Floating-Point Module, the corresponding floating-point register is selected instead
of a General Register.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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Specifying YDI or YSI as a source causes the corresponding field of IR — YD or YS — to be placed on Bits 28:31 of the B
Bus. The upper 28-bits of the B Bus are zero.

Specifying NULL as a source on the A or B Bus causes the corresponding bus to be set to zero. Specifying NULL as the S
Bus destination causes the data to be lost.

Specifying MDR as a source after a memory read operation causes the Processor to wait until the memory data becomes
available. Following an Instruction Read and Decode function, MDR participates in the formation of the effective address,
if the user’s instruction is one of the RX formats. Specifically, until MAR is loaded, any reference to MDR as a source
causes the second level index register (SX2) to be accessed if the instruction format is RX3. Otherwise, MDR is accessed.
Refer to Section 7 for details.

Specifying LOC, MAR, or MDR as a destination when a memory access is in progress causes the Processor to wait until the
memory access is completed.

/ Specifying MAR as a source, produces meaningful results on the B Bus only after an Instruction Read and Decode
function. Referring to the block diagram on Figure 1, when MAR is specified as the source, the output of the 20-bit adder
is presented to the B Bus instead of MAR. This output is the actual contents of MAR, or the sum of MAR and LOC, or the
sum of MAR and MDR, depending upon the format of the last user Instruction read. Refer to Section 7 for details.

The Condition Code field of PSW can be manipulated by any addressed module unless PSW is the explicit destination or a
Condition Code change was inhibited by the E-bit in a micro-instruction.

The bits of PSW that have hardware implications are:

PSW17 Interrupt priority selection (see Table 3.)
PSW18 Machine Malfunction interrupt enable
PSW20 Interrupt priority selection (see Table 3.)
PSW21 Relocation/Protection interrupt enable
PSW23 Protect mode

PSW25,26,27 Register Set Selection

PSW28:31 Condition Code

5. INSTRUCTION REPERTOIRE

5.1 Introduction

The instruction repertoire has been grouped by function in this section. The operation of each instruction is presented in
the following format.

1. An instruction word chart for each instruction including mnemonic operation code and operand designations in the
correct Assembler format. The format type and an instruction diagram with operation code and the location of all
fields is also provided.

2. A description of instruction operation.

3. A diagrammatic representation of instruction operation.

4, A chart showing the possible resultant flags.

5. The execution time in nanoseconds. On all microinstructions, add 180 nanoseconds if I = 1.

6. A programming note may be provided to add pertinenf or clarifying information.

The symbols and abbreviations used in the instruction descriptions are defined as follows:

( ) Parenthesis or brackets. Read as ““the content of ~”’

[}

<— Arrow. Read as “is replaced by —”” or “replaces—"’

A The A field. First operand register specification.

B The B field. Second operand register specification.

S The S field. Destination register specification.

(0:7) A bit grouping within a word. Read as “Bits 0 through 7 inclusive”, etc.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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Bg

12

The effective second operand. If the instruction format is RR Control or RR Transfer, the effective second operand
is the contents of the register specified by B if the Indirect (I) bit is reset:

BE = (B) if I=0

If the Indirect bit is set, the effective second operand is the content of the fullword Control Store location whose
address is contained in the register specified by B:

Bg=[{(B)] if I=1

If the instruction format is RR Immediate, the effective second operand is the 12-bit data field if the Indirect bit is
reset:

Bg=DATA if =0

If the Indirect bit is set, the effective second operand is the contents of the fullword Control Store location whose
address is the Data field:

Bg=(DATA) if I=1

This information is propristary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.2 Logical Instructions

The instructions described in this section are:

5.2.1 L Load
LX Load and Transfer
LI Lpad Immediate
5.2.2 STR Store
5.2.3 N AND
NX AND and Transfer
NI . AND Immediate
5.2.4 (0] OR
0oX OR and Transfer
(01 OR Immediate
5.2.5 X Exclusive OR .
XX Exclusive OR and Transfer
XI Exclusive OR Immediate
5.2.1 Load
L S,B,LE,D,MC [RR CONTROL)
0 -3 56 11 16 20 25 26 27 28 31
001)0 111 S 11111 J0 00 1 0 EJD MC
LX S,B,ADRS,L,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
. | | - } e o
00 tjoofr S 11111{000 1 C PAGE ADDRESS
LI S,DATA,I [RR IMMEDIATE]
0 3 56 11 16 20 31
0011'101, S 1111110001 DATA
The second operand.is loaded into the register specified by S.
L,LI (S) -« Bg
LX (S) - Bg
then (RLC1g.15) « PAGE ADDRESS
Resulting Flags
C|V|G|L
010 |0 {0 |Result is zero
0 [0 |0 |1} Result is less than zero
0 {0 |1 |0 | Result is greater than zero
Programming Note
The Load instruction assembles as an Add instruction with a NULL A field.
Execution Times
L,LILLX 240
This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.2.2 Store

STR ABEDMC [R WRITE]
0 3 56 11 16 20 25 26 27 28 31
oot1frififr1111 A 0000 B O{E|D MC

The content of the register specified by A is stored in the Control Store Memory location whose address is in the register
specified by B.

STR:

(A) = [(B)]

Execution Time

STR: 420
5.2.3 AND

N S.A,B.LE,DMC [RR CONTROL]
0 3 56 1 16 20 25 26 27 28 31
ooitjoil1| s A lo1o 1 B o|E| D MC

NX S,A,B,ADRS,LC [RR TRANSFER]
0 3 56 1 16 20 25 26 31
o010 oft S A 01 0 1 B C PAGE ADDRESS

NI S,ADATAI [RR IMMEDIATE]
0 3 56 11 16 20 31
oo1l1olfr S A 010 1 DATA

The logical product of the first and second operand replaces the contents of the register specified by S. The 32-bit product
is formed on a bit-by-bit basis.

14

N, NI
NX

(S) = (A) AND By

(S) = (A) AND Bg
Then (RLC}(.15) <« PAGE ADDRESS

Resulting Flags

C|V|G|L

0|010|0 Product is zero
0/0}0{1 .
ololilo Product is not zero

Execution Times

N,NL,NX : 240

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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5.2.4 OR

Q $,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
00 1o 1|1 S A 0111 B 0|E|D MC

ox S,A,B,ADRS,1,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
001]0 0|1 S A 01 11 B C PAGE ADDRESS

o1 5,A,DATA,I ' [RR IMMEDIATE]
0 3 56 11 16 20 31
001f1o0]1 S A 0111 DATA

The logical sum of the first and second operands repléces the contents of the register specified by S. The 32-bit sum is
formed on a bit-by-bit basis.

0,01 : (8) = (A)ORBp
oX i (5) « (A)ORBE
then (RLC1g.15) < PAGE ADDRESS

Resulting Flags

C|V|G|L

00|0[0| Sumis zero
010101 .
ololilo Sum is not zero

Execution Times

0,0L,0X : 240

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

05_058A1 5 ROO 5/75 not be used for any other purpose unless specifically authorized in writing, 15




5.2.5 Exclusive OR

X .  SABLEDMC {RR CONTROL)
0 3 56 11 16 20 25 26 27 28 31
0010 1}1 s A 0110 B O|E{ D MC

XX S,A,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
00 1l00]I S A o110 B C PAGE ADDRESS

XI S,A,DATA,I [RR IMMEDIATE]
0 3 56 11 16 20 31
001|101 S A o110 DATA

The logical difference between the first and second operands replaces the contents of the register specified by S. The 32-bit
difference is formed on a bit-by-bit basis.

X, XI : (S)« (A)XORBE
XX : (S) = (A)XORBg
then (RLCy(.15) < PAGE ADDRESS

Resulting Flags
VI|G|L

Difference is zero

C
0
0
0

0]0|0
g (1) (]) } Difference is not zero

Execution Times .

X, XI, XX : 240

This information is proprietary snd i8 supplied by INTERDATA for the sole
purpose of using and i ing INTERDATA i i and shall
not be used for any other purpose unless specifically authorized in writing, ] 05'058A15 ROO 5,75
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5.3 Branch/Execute and Link Instructions

These instructions are programmed decisions providing entry to and return from subprograms, as well as testing the results

of arithmetic, logical, and other machine operations.

Most Processor operations result in setting the micro-flag register. The state of this flag register is testable with the

Branch/Execute and Link on condition instructions.

The Execute and Link instructions allow conditional execution of a single, non-sequential micro-instruction. No branch is
actually taken, and unless the instruction executed is a Branch instruction or otherwise results in a transfer, control returns

to the instruction following the Execute and Link.

The address plus 1 of the Branch/Execute and Link instruction is always saved in the specified link register, even if the

condition for doing the Branch of Execute is not met.

The instructions described in this section are:

53.1 BAL
BALA
BALD
BALZ
BALNZ
BALL
BALNL
BALG
BALNG
BALV
BALNV
BALC
BALNC
BALT
BALF

53.2 EXL
EXLA
EXLD
EXLZ
EXLNZ
EXLL
EXLNL
EXLG
EXLNG
EXLV

05-058A15 ROO 5/75

Branch and Link

Branch and Link and Arm interrupts
Branch and Link and Disarm interrupts
Branch and Link on Zero

Branch and Link on Not Zero
Branch and Link on Less

Branch and Link on Not Less
Branch and Link on Greater

Branch and Link on Not Greater
Branch and Link on Overflow
Branch and Link on No Overflow
Branch and Link on Carry

Branch and Link on No Carry
Branch and Link on True CC Match
Branch and Link on False CC Match

Execute and Link

Execute and Link and Arm interrupts
Execute and Link and Disarm interrupts
Execute and Link on Zero

Execute and Link on Not Zero
Execute and Link on Less

Execute and Link on Not Less
Execute and Link on Greater
Execute and Link on Not Greater
Execute and Link on Overflow
Execute and Link on No Overflow
Execute and Link on Carry

Execute and Link on No Carry
Execute and Link on True CC Match
Execute and Link on False CC Match

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing,
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5.3.1 Branch and Link

ADDRESS (LINK),E,D,MC [ADDRESS LINK]

56 11 14 26 27 28 31

10

T] LINK F ADDRESS E|D ‘MC

(BY(NULL),E,D,MC [REGISTER LINK]

56 11 20 25 26 27 28 31

000

00

T} NULL F W B % E| D MC

where F =

BALZ
BALL
BALG
BALF
BALC
BALV
BAL
BALA
BALNZ
BALNL
BALNG
BALT
BALNC
BALNV
BALD

m_m e —m—-—_-—_O 0000000l H
—_=m OO0 0O R == =000 0
OO = OO0~ ~—O0O0=m=mOQ| m
OO~ O, O~ OO ~O

The address of the next sequential micro-instruction replaces the contents of the register specified by LINK, then a transfer
is conditionally taken to the address specified. In the Address Link format, the ADDRESS field of the instruction contains
the branch address. In the Register Link format, the branch address is contained in the register specified by B. This format
is used to return from subroutines.

18

Tested Condition True

(LINK) =+ (RLC4.15)t+1
(RLC4.15) = ADDRESS [Address Link]
(RLC4.{5) = (B) [Register Link]

Tested Condition False

(LINK) « (RLC4.15)+1
(RLC4:15) < (RLC4:15)+1

Programming Notes

For the BALT and BALF instructions, a logical AND is performed between each bit in the Condition Code
field of PSW and the M1 field of the user’s instruction (IRg.1)- If any resultant bit is a ONE, the BALT
instruction will branch and the BALF instruction will not. If all resultant bits are ZERO, the BALF instruc-
tion will branch and the BALT instruction will not.

If any Memory Control function is specified in the MC field, the function is performed only if the branch is
not taken. Similarly, if the Decode bit is set, the Decode function only occurs if no branch is taken.

The BALA and BALD instructions are used respectively to Arm and Disarm the interrupt system.

Execution Time

240 nanoseconds

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.3.2 Execute And Link

F ADDRESS (LINK),E,D.MC [ADDRESS LINK]
0 3 56 11 14 26 27 28 31
000 (1 1|T| LINK F ADDRESS E|D MC

F (B)(NULL),E,D,MC [REGISTER LINK]
0 3 56 11 14 20 25 26 27 28 31
ooolot|T| NULL F //////// N ZEBE MC

Y. 2,

T F

where F = EXLZ o | 000
EXLL o | oo1
EXLG 0 | o10
EXLF o | o11
EXLC 0 | 100
EXLV 0| 101
EXL ol 110
EXLA o | 111
EXLNZ | 1 | 000
EXLNL | 1 | oot
EXLNG | 1 | 010
EXLT 1| o11
EXLNC | 1 | 100
EXLNV | 1 | 101
EXLD 1| 111

The address of the next sequential micro-instruction replaces the contents of the register specified by LINK, then if the
condition is met, the instruction at the specified address is executed. Any instruction may be executed including other
Execute instructions. When the executed instruction is completed, the Processor continues with the micro-instruction
following the Execute and Link.

Tested Condition True

(LINK) < (RLC4.15)+1

Do instruction at ADDRESS [Address Link]
Do instruction at (B) [Register Link]
(RLC4:15) + (RLC4:15)+

Tested Condition False

(LINK) = (RLC4.15)+1
(RLC4.15) = (RLC4:15)+

Programming Note

See Branch and Link
Execution Time

240 nanoseconds plus executed instruction

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.4 Shift/Rotate Instructions
The Shift and Rotate instructions provide for arithmetic and logical manipulation of information contained in tl:
Processor registers. Bits shifted out of the high or low end of a register are passed through the Carry flag (C). After a shift
instruction, the last bit which was shifted out is contained in the Carry flag.

A shift of zero positions causes the G and L flags to be set properly with no alteration to the data contained in the register.
The Carry and Overflow flags are reset.

The instructions described in this section are:

54.1 SLL Shift Left Logical

-SLLX Shift Left Logical and Transfer

SLLI Shift Left Logical Immediate

542 SLHL Shift Left Halfword Logical

543 SRL Shift Right Logical

SRLX Shift Right Logical and Transfer

SRLI Shift Right Logical Immediate
54.4 SRHL Shift Right Halfword Logical
54.5 SLA Shift Left Arithmetic

SLAX Shift Left Arithmetic and Transfer

SLAI Shift Left Arithmetic Immediate
54.6 SLHA Shift Left Halfword Arithmetic
54.7 SRA Shift Right Arithmetic

SRAX Shift Right Arithmetic and Transfer

SRAI Shift Right Arithmetic Immediate
5.4.8 SRHA Shift Right Halfword Arithmetic
5.49 RR Rotate Right

RRX Rotate Right and Transfer

RRI Rotate Right Immediate
5.4.10 RL Rotate Left

RLX Rotate Left and Transfer

RLI Rotate Left Immediate

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.4{1- Shift Left Logical

SLL . §,ABLEDMC [RR CONTROL]
0. 3 56 11 16 20 25 26 27 28 31
oo1fo1]r] s A 1001 B o|E|D MC

SLLX. ' §,A,B,ADRS,LC [RR TRANSFER]
0 3 56 11 16 20 25 26 31
oatfoofr| s A 1001 B C PAGE ADDRESS

SLLI . S,ADATA,I [RR IMMEDIATE]
0. 3 56 11 16 20 31
001 (10 |I s A | 1001 DATA

The contents of the register specified by A are shifted left the number of bit positions specified by the least significant 5
bits of the second operand. The result replaces the contents of the register specified by S.

High order bits shifted out of Position O are shifted through the Carry flag, then lost. Zeros shift into the low order bit

position.
SLL,SLLI: (S) <--£-— (A)
Bp(27:31)

SLLX : (S)c—E—’(A)
BE(27:31)

then (RLC1g.15) * PAGE ADDRESS if C=0 or Carry =0
(RLC4.15) =+ (RLCy4.15)*1if C=1 and Carry = 1

Resulting flags
C|V|G|L
0 {0 |0 [Result is zero
0 [0 |1 {Result is less than zero
0 (1 {0 |Result is greater than zero
0 Last bit shifted out was a zero
1 Last bit shifted out was a one

Execution Times (n = number of shifts)

SLL,SLLI :360+60n
SLLX (No transfer) :500+60n
SLLX (Transfer) :360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shatl
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5.4.2 Shift Left Halfword Logical

SLHL S,A,B,ILE,.D.MC [RR CONTROL]
0 . 3 56 11 16 20 25 26 27 128 31
001 [01}I - S A 1001 B 1 {E|D MC

The least significant 16-bits of the register specified by A are shifted left the number of bit positions specified by the least
significant 4-bits of the second operand. The result replaces the least significant 16-bits of the register specified by S. The
most significant 16-bits of the register specified by A replace the most significant 16-bits of the register specified by S. Bits
shifted out of Position 16 are shifted through the Carry flag, then lost. Zeros shift into the low order bit position.

.SLHL: (Sp.15) +——— (AQ:15)

(816:31) a——(A16:31)
Bp(28:31)

Resulting flags

C|VI|GI|L

0 {0 |0| Halfword result is zero

010 |1 Halfword result is less than zero

0 |1 ]0| Halfword result is greater than zero
0 Last bit shifted out of bit-16 was a zero
1 Last bit shifted out of bit-16 was a one

Execution Times (n = number of shifts)

SLHL: 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.4.3 Shift Right Logical

SRL S,A,B,LE,D,MC | [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
oot1|ot 1| s A 1000 - B o|E|D MC
SRLX S,A,B,ADRS,L,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
001100 1 S A 1000 B c PAGE ADDRESS
“SRLI S,A,DATA, I [RR IMMEDIATE]
0 3 5 6 11 16 20 31
o001 |10]1] s A 1000 DATA

The contents of the register specified by A are shifted right the number of bit positions specified by Bits 27:31 of the
second operand. Low order bits shifted out of Position 31 are shifted through the Carry flag and then lost. Zeros shift into

. Position 0. R
C . SRL,SRLI : (S) «——— (A)
: Bp(27:31)
R
SRLX : (S) «——- (A)
Bg(27:31)

then (RLCyq.15) * PAGE ADDRESS if C=0 or Carry=0
(RLC4.15) = (RLC4.15)+1 if C=1 and Carry=1

Resulting flags

C|V|G|L
010 |0 {Result is zero
010 |1 |Result is less than zero
0 (1 |0 |Result is greater than zero
0 Last bit shifted out was a zero
1 Last bit shifted out was a one
Execytion Times (n = number of shifts)
SRL,SRLI ¢ 360+60n
SRLX (No transfer) : 500+60n
SRLX (Transfer) : 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

05_058A1 5 ROO 5/75 not be used for any other purpose unless specifically authorized in writing. 23




5.4/4 ‘Shift Right Halfword Logical

SRHL S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
001 (01 (I S A 1000 B 11 JE|D MC

The least significant 16-bits of the register specified by A are shifted right the number of bit positions specified by the least
significant 4-bits of the second operand. The result replaces the least significant 16-bits of the register specified by S. The
most significant 16-bits of the register specified by A replace the most significant 16-bits of the register specified by S. Bits
shifted out of Position 31 are shifted through the Carry flag, then lost. Zeros shift into Position 16.

SRHL : (Sg:15)=— (AQ:15)
(816:31) R __ (A16:31)
BR(28:31)

Resulting flags

ClV|G|L
0|0 {0| Halfword result is zero
010 |1 Halfword result is less than zero
011 |0| Halfword result is greater than zero
0 Last bit shifted out was a zero
1 Last bit shifted out was a one

Execution Times (n = number of shifts)

SRHL: 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose unless specifically authorized in writing. 05_058A15 ROO 5/75
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5.4.5 Shift Left Arithmetic

SLA - S,A,B,LE,D,MC [RR CONTROL]
0 N 73 56 11 16 20 25 26 27 28 31
001 |01 (I S A 1101 B O| E|D MC

SLAX S,A,B,ADRS,L,C [RR TRANSFER]
0 3 56 11 16 20 25 26 ’ 31
001 |00 |I S A 1101 B C PAGE ADDRESS

SLAI S,A,DATA,I _ [RR IMMEDIATE]
0 .3 56 11 16 20 31
001‘ 10 |1 S A! - 1101 DATA

" The contents of the register specified by A are shifted left the number of bit positions specified by the least significant
5-bits of the second operand. Only Bits 1:31 participate in the shift, Bit 0 remains unchanged. High order bits shifted out
of Position 1 are shifted through the Carry flag, then lost. Zeros shift into the low order bit position.

SLA,SLAI" : (Sp)= (AQ)
(51:31) «—L_ (A1:3D)
Bg(27:31)
SLAX : (Sg)=—(AQ)

(S1:31)aL— (A1:31)
BR(27:31)

then (RLC1g:15) <+ PAGE ADDRESS if C=0 or Carry=0
(RLC4:15) <+ (RLCy4.15)+if C=1 and Carry=1

Resulting flags

C|V]|G|L

010 |0 |Result is zero

0 {0 |1 |Result is less than zero

0 |1 {0 {Result is greater than zero
0 Last bit shifted out was a zero
1 Last bit shifted out was a one

Execution Times (n = number of shifts)

SLA,SLAI : 360+60n
SLAX (No transfer) : 500+60n
SLAX (Transfer) : 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.4.6 Shift Left Halfword Arithmetic

SLHA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 1 16 20 25 26 27 28 31
001 (011 S A 1101 B 11 E|l D MC

The least significant 15-bits of the register specified by A are shifted left the number of bit positions specified by the least
significant 4-bits of the second operand. The result replaces the least significant 15-bits of the register specified by S. The
most significant 17-bits of the register specified by A replace the most significant 17-bits of the register specified by S. Bits
shifted out of Position 17 are shifted through the Carry flag, then lost. Zeros shift into Position 31.

SLHA : (Sg:16)=—(Ag:16)

(A17:31)

(817:31)
BE(28:31)

ReSulting flags

C|VIG|L
1010 [0 [Halfword Result is zero
010 {1 |Halfword Result is less than zero
0 (1 [0|Halfword Result is greater than zero
0 Last bit shifted out of Position 17 was a zero
1 Last bit shifted out of Position 17 was a one

. Execution Time (n = number of shifts)

SLHA : 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using-and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose uniess specifically authorized in writing. 05-058A15 ROO 5/75
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5.4.7 Shift Right Arithmetic

SRA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
001 {01 |1 S A 1100 B 0| E|D MC

SRAX S,A,B,ADRS,L,C [RR TRANSFER]
0 3 56 11 16 " 20 | . 25 26 | 31
001 (oo]1 S A 1100 B C PAGE ADDRESS

SRAI S,A,DATA,I ' [RR IMMEDIATE]
0 3 56 11 16 20 31
001 f1o]I S A | 1100 DATA

The contents of the register specified by A are shifted right the number of bit positions specified by the least significant
5-bits of the second operand. The result replaces the contents of the register specified by S. Only Bits 1:31 participate in
the shift; Bit 0 remains unchanged and is propagated right into Position 1 on each shift. Low order bits shift through the
Carry flag and are then lost.

SRASRAI : (Sg) ——(Aq) }
(S1:31) e (A1:31)
BE(27:31)

SRAX 1 (Sp)=—(Ag)

(81:31) R _(A71:31)
Bgp(27:31)

then (RLC1(g.15) < PAGE ADDRESS if C=0 or Carry =0
(RLC4:15)+ (RLC4.15)+1if C=1 and Carry = 1

Resulting flags

Clv

Result is zero

Result is less than zero

Result is greater than zero

0 Last bit shifted out was a zero
Last bit shifted out was a one

S S o
= o ola
CN=)

—

Execution Times (n = number of shifts)

SRA,SRAI : 360+60n
SRAX (No transfer) : 500+60n
SRAX (Transfer) : 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

05_058A15 ROO 5/75 not be used for any other purpose unless specifically authorized in writing. 27




5.4.8 Shift Right Halfword Arithmetic

SRHA S,A,B,LE,.D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
001 ot |1 S A 1100 B 1 E| D MC

The least significant 15-bits of the register specified by A are shifted right the number of bit positions specified by the least
significant 4-bits of the second operand. The result replaces the least significant 15-bits of the register specified by S. The
most significant 17-bits of the register specified by A replace the most significant 17-bits of the register specified by S. Bit
16 is propogated right into bit Position 15 on each shift. Bits shifted out of Position 31 are shifted through the Carry flag

and then lost.

28

SRHA: (Sq:16)*+—(Ag:16)

(517:30 R __(A17:3D
BR(28:31)

Resulting flags

C|V|GiL
00 |0} Halfword result is zero
0 {01 |Halfword result is less than zero
0 |1{0|Halfword result is greater than zero
" | Last bit shifted out was a zero
1] [ Last bit shifted out was a one

Execution Times (n = number of shifts)

SRHA : 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining. INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing,
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5.4.9 Rotate Left

RL S,A,B,LE,.D,MC [RR CONTROL]
0 3 56 i1 16 20 25 26 27 28 31
0061 {0 I 1 ‘S A 1011 B 0OlE|D MC

RLX S,A,B,ADRS,1,C [RR CONTROL]
0 ‘ 3 56 i1 16 20 25 26 31
001 (00 |I S A 1011 B C PAGE ADDRESS

RLI S,A,DATA,I [RR IMMEDIATE]
0 3 56 11 16 20 31
001 (10 |I S A 1011 DATA

The contents of the register specified by A are shifted left, end around, the number of bit positions specified by the least
significant 5-bits of the second operand. Bits shifted out of Position O are shifted into Position 31.

RLRLI : (S0:31) e—2—(Ag:31)
BR(27:31)

RLX

: (50:31)e—i—(AD:31)

BR(27:31)

:then (RLC{(.15) - PAGE ADDRESS

Resulting flags

G|L

[«NelNelle)

\
0(0/0
oot
0110

Execution Times (n

Result is zero
Result is not zero

= number of shifts)

RL,RLLRLX: 360-+60n

05-058A15 ROO 5/75

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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5.4.10 Rotate Right

RR S,A,B,LE,D,MC [RR CONTROL]

.0 3 56 11 16 20 25 26 27 28 31
001 jOo1 |I S A 1010 B 0} E| D MC

RRX S,A,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
001 {00 -I S A 1010 B C PAGE ADDRESS

RRI S,A,DATA,I [RR IMMEDIATE]
0 3 56 i1 16 20 31
001 10 |1 S A 1010 DATA

The contents of the register specified by A are shifted right, end around, the number of bit positions specified by the least
significant 5-bits of the second operand. Bits shifted out of Position 31 are shifted into position 0.

RRRRI : (50:31) e —(A(:31)
BR(27:31)

RRX  : (50:31) «—R_(Ag:37)
BE(27:31)

then (RLC{(.15) < PAGE ADDRESS

"Resulting flags

C|V|G|L

0101010 Result is zero
ojojo]|1 .
ololilo }Result is not zero

Execution Times (n = number of shifts)

RR,RRLRRX: 360+60n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment end shall

not be used for any other purpose unless specifically authorized in writing. OS_OSSAI 5 ROO 5/75
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5.5 Fixed Point Arithmetic Instructions

The Fixed Point Arithmetic Instructions provide for addition, subtraction, multiplication and division of fixed point data
contained in the Processor registers. The instructions described in this section are:

5.5.1 A Add
AX Add and Transfer
Al Add Immediate
5.5.2° AINC Add and Increment
: AINCX Add and Increment and Transfer
553 S Subtract
SX Subtract and Transfer
SI Subtract Immediate
5.5.4 SDEC Subtract and Decrement
SDECX Subtract and Decrement and Transfer
5.5.5 M Multiply
MX Multiply and Transfer
Mi Multiply Immediate
5.5.6 D Divide
DX Divide and Transfer
DI Divide Immediate

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

05.058A1 5 ROO 5/75 not be used for any other purpose unless specifically authorized in writing. 31




5.5.1 Add

A S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 2627 28 31
001 fo1 |1 s A 0001 0|E|D MC

AX S,A,B,ADRS,I,C [RR TRANSFER]

0 3 56 11 16 20 25 26 31
0 01 |00 |I S A 0001 C PAGE ADDRESS

Al S,A,DATA,I [RR IMMEDIATE]

0 3 56 11 16 20 31
001 |10 |1 S A 0001 DATA ,

The second operand is algebraically added to the first operand. The sum replaces the contents of the register specified by S.

32

AAL : (S)= (A)+Bg
AX : (S)e (A)+Bg

then (RLC1(.15) = PAGE ADDRESS if
C=0orCarry=0
(RLC4:15) *+ (RLC4.15)+1ifC=1and

Carry = 1

Resulting flags:

Execution Times:

AAl

AX (Transfer)

240
AX (No transfer) : 380

. 240

C|VIG|L
0 [0} Sum is zero
0 [1]Sum is less than zero
1|0 ]Sum is greater than zero
1 Overflow
1 Carry

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unfess specifically authorized in writing.
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5.5.2 Add and Increment

AINC S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 | 20 25 26 .27 28 31
001 |01 |I S A 0011 B O|E| D] - MC

AINCX S,A,B,ADRS,I [RR TRANSFER] '
0 3 56 11 i6 20 25 26 31
001 (00 |1 S A 0011 B C _PAGE A]DDRESS

The second operand is algebraically- added with the first operand and a forced carry in of one. The sum replaces the
contents of the _register specified by S.

05-058A15 ROl 5/76

AINC  : (S)= (A)+Bg+1
AINCX : (S)= (A)+Bg+1

then (RLCyqg.15) «+ PAGE ADDRESS if C =0 or Carry =0

(RLC4.15) =+ (RLC4.15) +1if C=1 and Carry = 1.

Resulting flags

ClV|G|L
0 [0 {Sum is zero
0 {1 |Sum is less than zero
. |1 |0 [Sum is greater than zero
1 Overflow
1 Carry
Programming Note

Multiple precision addition operations require a carry forward from the least significant to the most signifi-

cant operands. The following example shows a double word add Qperatioq_._

*

* MRO AND MR1 CONTAIN THE 64 BIT FIRST OPERAND

* MR2 AND MR3 CONTAIN THE 64 BIT SECOND OPERAND

* THE 64 BIT RESULT IS RETURNED IN MRO and MR1

%®

START  AX MR1,MR1,MR3,SUM2,C SUM LOW OPERANDS FIRST

* : TRANSFER IF NO CARRY, ELSE

* FALL THROUGH, SUMMING

AINCX ~ MRO,MRO,MR2,SUM3 HIGH OPERANDS THEN ADD ONE,

SKIP TO SUM3.

L]

SUM2 A MRO,MRO,MR2 SUM HIGH OPERANDS
MRO,MR1 = 64-BIT RESULT

SUM3

Execution Times

AINC 1 240
AINCX (No transfer): 380
AINCX (Transfer) : 240

This information is proprietary and is supptied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment ahd shalt
not be used for any other purpose unless :peclfl(;allv agthorizad in writing.
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5.5.3 Subtract

S S,A,B,LE,D,MC - [RR CONTROL]

0 3 56 11 16 20 25 26 27 28 31
oot ol 1] s A 0000 B o|E[D MC

SX S,A,B,ADRS,L,C “ : [RR TRANSFER]
0 3 56 11 16 20 25 26 31
001 [oo 1| s A | o000 B |cC PAGE ADDRESS

s1 S,A,DATA,I [RR IMMEDIATE]
0 3 56 11 16 20 31
ool |io 1| s A 0000 DATA

The second operand is algebraically subtracted from the first operand. The difference replaces the contents of the register
specified by S.

S,SI: (S) + (A) - Bg
SX : (S) <+ (A)-Bg
then (RLCyg.15) <= PAGE ADDRESS if C =0 or Carry = 0
(RLC4.15) + (RLC4.15)+1if C=1 and Carry = 1

Resulting flags

C|V|G|L
0 |0 {Difference is zero
0 |1 IDifference is less than zero
1 |0 | Difference is greater than zero
1 Overflow
1} Borrow

Execution times

S,SI 1 240
SX (No Transfer) : 380
SX (Transfer) . 240

This information is propristary and is supplied by INTERDATA for the sole
puipose of using and maintaining INTERDATA supplied equipment and shall

34 not be used for any other purpose unless specifically authorized in writing. 05_058A1 5 ROO 5/75




5.5.4 Subtract and Decrement
SDEC S,A,B,LE,D,MC [RR CONTROL]
0 3 56 | 16 20 25 26 27 28 3
0ot o1 |1| s A 0010 B |o|E|lD MC
SDECX S,A,B,ADRS,I,C [RR TRANSFER]
.0 3 56 11 16 20 25 26 31
001 |00 1 S | A 0010 B C PAGE ADDRESS

The second operand and a forced carry in of one are subtracted from the first operand. The result replaces the contents of
the register specified by S. )

SDEC : (S)= (A)—Bgp—1

SDECX : (S) = (A)—Bg — 1
then (RLC10.15) « PAGE ADDRESS if C = 0 or Carry = 0
(RLC4.15) + (RLC4.15) + 1if C=1 and Carry =1

Resulting flags

C|V|G|L
0|0 | Difference is zero
0| 1| Difference is less than zero
1|0 | Difference is greater than zero
1 Overflow
1 Carry

Programming Note

See Add and Increment

Execution Times

SDEC 1 240
SDECX (No Transfer) : 380
SDECX (Transfer) . 240

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shalt

05_0581\1 5 ROO 5/75 not be used for any other purpose unless specifically authorized in writing. ’ 35




5.5.5 Multiply

M S,A,B,LLE,D,MC ' [RR CONTROL]

0 356 11 16 20 25 26 27 28 31
oo1 fo1|r| s A 1110 B o|E|D MC
MX S,A,B,ADRS,L.C ‘ [RR TRANSFER]
0 3 56 11 16 20 25 26 31
001 {oof1| s A 1110 B c| . PAGE ADDRESS
ML S,A,DATA,I [RR IMMEDIATE]
0 3 56 11 16 20 31
001 |1 of1| s A 1110 DATA

The 32-bit second operand is multiplied by the contents of the first operand register. The 32 most significant product bits
replace the contents of the register specified by S. The 32 least significant product bits replace the contents of the first
operand register, the register specified by A. The S field must specify an even numbered register. The A field must specify
" the next sequential register, an odd number. The sign of the product is determined by the rules of algebra.

MMI : (S,A) = (A) *Bg
MX : (S,A) * (A) *Bg
then (RLC}q:15) « PAGE ADDRESS

Resulting flags

C|V|G|L
ofofojo

Execution Times

MMILMX: 2580/3480/4440 minimum/average/maximum

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shali

36 not be used for ahy othér purpose unless specifically authorized in writing: 05_058A15 Rol 5/76




5.5.6 Divide

D S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
001 o1 1] s A 1111 B olE |D MC
DX  SABADRSLC [RR TRANSFER]
0 3 56 1 16 20 25 26 31
001 |oo |1 S A 1111 B C PAGE ADDRESS
DI S,A,DATA,I [RR IMMEDIATE]
0 3 56 11 16 20 ' 31
oot |10 1| s A | 1111 . DATA

The 32-bit second operand is divided into the 64-bit dividend contained in the registers specified by S and A, an even/odd
pair. The S field must specify an even numbered register and the A field must specify the next sequential odd register. The
resulting 31-bit quotient with sign is contained in A and the 31-bit remainder with sign is contained in S. The sign of the
quotient is determined by the rules of algebra; the sign of the remainder equals the sign of the dividend.

D,DI : (A)= (S,A)/Bg
(S) < Remainder

DX : (A= (5,A)/Bg
(S) =+ Remainder

then (RLC1g:15) < PAGE ADDRESS

Resulting flags

V|G|L

C
010 (0|0 |Normal
0(1]0(0|Divide fault

Programming Note

A quotient that would be greater than "7FFF FFFF' or less than ‘8000 0000' causes the division to be

abor'ged with the V flag set and an unpredictable remainder in S. The register specified by A is unchanged.

05-058A15

Execution Times

D,DLDX : 4560

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall {
ROO 5/75 not be used for any other purpose unless specifically authorized in writing,
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5.6 Floating Point Instructions

These instructions provide for the manipulation of single precision floating point data and double precision floating point
data. A floating point quantity consists of a signed exponent and a signed magnitude fraction. The 7-bit exponent is
expressed in excess 64 notation and can range in actual value from +63 through zero to -64. The value of the exponent
field is that power of 16 that the fraction field is to be multiplied by. The 24 or 56 bit fraction is expressed as a
hexadecimal number having a radix point to the left of the high order fraction digit. Bit O of the fullword or double word
is the sign bit of the fraction.

1 18 12 16 20 24 28 3

EXPONENT E1 E2 E3 E4 ES E6

| 0 -

_ J
* hd
raction Sign Fraction
01 78 12 16 20 24 28 32 36 40 44 48 52 56 0 63
S| EXPONENT 51 F2 F3 F4 F5 F6 F7 F8 F9 F10 | F11 F12 F13 | F14
. ‘ J
Y
Fraction Sign . Fraction

The standard Model 8/32 has single precision floating point arithmetic capability included in the Arithmetic Logic Unit
(ALU). The micro instructions associated with this feature of the ALU provide for the manipulation of single precision
floating-point data. When the single precision floating point unit is addressed (Module Number 3), references to the user’s
General Registers, either directly or by way of YD or YS, select the corresponding single precision floating point regdisters
instead. These registers are shown on the block diagram, Figure 1, as ERO through ERF. There are 16 32-bit floating point
registers, although in the user level architecture only the even numbered registers are actually used.

The optional precision floating point ALU (DFU), which is not shown on the block diagram, is also capable of performing
single precision floating point operations with greater accuracy than the standard single precision floating point unit. When
the DFU is installed, all of the existing single precision only floating point capability remains intact, including the 16
floating point registers. Thus the microcode can exclusively use the DFU or mix operations with the single precision unit.

The double precision floating point unit will be discussed in more detail later. First, the instructions associated with the
single precision only floating point unit, and described in this section are:

5.6.1 CE Compare
5.6.2 CEQ Compare and Equalize
CEQX  Compare and Equalize and Transfer
5.6.3 AE Add
5.6.4 SE Subtract
5.6.5 AU Add Unnormalized
5.6.6 ME Multiply
5.6.7 DE Divide

This information is proprietary and is supplied by INTERDATA for the solg
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.6.1 Compare

CE . S,AB,LE,.D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
011 jo1 {I S A 0101 B O E|D MC

The first operand is compared to the second operand. The comparison is algebraic, taking into account the sign, exponent
and fraction. The result is indicated by the resultant flags. The S Bus should be NULL selected.

"CE (A):BE

Resulting flags

C
0
1
0

L

0| First operand equal to second operand
1 | First operand less than second operand
0 | First operand greater than second operand

o O ol<
- o ol

Execution Times

CE: 240

This informhation is proprietary and is'supplied by INTERDATA for the solé
purpose of using and maintaining INTERDATA supplied equipment and shall .
05-058A15 ROO 5/75 not be used for dny other purpose unless specifically authorized in writing, | 39




5.6.2 Compare and Equalize

CEQ S,A,B,LE,D,MC A [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
o11 |01 |1 ) A 1100 B o|E|D MC

CEQX S,A,B,ADRS,LC [RR TRANSFER]
0 3 56 11 16 20 25 26 31
011 oo |1 s A 1100 B c PAGE ADDRESS

The first operand is compared to the second operand. The comparisen is-magnitude only—the sign bits of the two operands

are ignored. The result of this comparison-isindicated by the resultant flags.

The fraction field of the smaller of the two operands is shifted rigﬁt hexadecimally (4-15its at a time) the number of times

indicated by the exponent difference of the two operands. The resu

by S.

1t fraction replaces the contents of the register specified

The affect of this instruction is to unnormalize the smaller number so that the radix points of the two arguments are

aligned.

In the RR Transfer format, if the C bit is set, a transfer occurs if the second operand is smaller than the first operand.

40

CEQ: if(A15‘31)5_BE(1:31),
(8)= (Ag:31)
X<Bgr(1:7) - (A1.7)
if (A1.31) >Bg (1:31),
(8)«(Bg(8:31)

X« (A1) -Bg(:7)
R

then (S)=—(S)
4X

CEQX: if(A1.31)< Bg(1:31),
(S)=(Ag:31)

X<*Bg (1:7) -(A1.7)
if (A7.31) >Bg (1:31),
(S)«Bg (8:31)

X+(A1.7)—Bg (17D

then (S)+(S)
4X
if (A.31) > Bg(1:31) or C=0

(RLCy0:1 5)+PAGE ADDRESS

if (A1.31) <Bg(1:31)and C=1
(RLCq:15)+ (RLC4:15)+1

Resulting ﬂags_

G|L

(=] Ie}
QO O

Programming Note

This instruction must precede the floating point Add or Subtract instructions to prope

second operand.

010 |First operand equal to second operand
0|1 |First operand less than second operand
1 |0 | First operand greater than second opérand

Execution Time (E = number of equalizitig shifts — maximum = 5)

CEQ: 480+60E
CEQX (no transfer): 660+60E

CEQ (transfer): 480+60E

'This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied muipmpnt and shall
not be used for any other, purp&n unless spm:lﬂ_éa"vJ authorized in writing.

rly set-up the
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5.6.3 Add

AE S,A,B,LE,D,MC ” [RR CONTROL]
0 i 56 11 16 20 25 26 27 28 31
011 o1 |1 S A 1001 B olE|D MC

Proper execution of this instruction requires that a Compare and Equalize instruction has been performed on the two
arguments and that the result of the Compare and Equalize—that is, the smaller of the two arguments—is on the B Bus.

The second operand fraction is algebraically added to the first operand fraction. The result replaces the contents of the
register specified by S.

If the addition of fractions produces a carry, the result fraction is shifted right one hexadecimal position and the result
exponent is incremented by one. If no carry was produced, the result fraction is normalized if necessary; the result
exponent is decremented by one for each normalization cycle required.

AE:  (S) =— (A)+Bg

Resulting flags

VIG|L

0 [Result is zero

1 [Result is less than zero

0 [Result is greater than zero
X|Exponent overflow

0 |Exponent underflow

oo oola

0
X
X
1
1

S % — © o|Q

Programming Notes

In the event of exponent ovetflow, the result flags show the proper sign for the result, but the data returned
in the register specified by S is unpredictable. The microprogram s_hould detect the exponent overflow case
and then OR a value of '7FFFFFFF’ into the register specified by S.

In the event of exponent underflow, the entire result is set to zero.
The following program sequence shows the correct way to Add two floating-point numbers.

THE FLOATING POINT REGISTER SPECIFIED BY YD
CONTAINS THE FIRST OPERAND.

THE FLOATING POINT REGISTER SPECIFIED BY YS
CONTAINS THE SECOND OPERAND. .

*
s’
*
&
®
&
AER CEQX MRO,YD,YS,AER1,C SMALLER OPERAND TO MRO
* TRANSFER IF YS CONTAINED
* THE SMALLER OPERAND
* FALL THROUGH IF YD WAS
* EQUAL TO OR LARGER
* . THAN YS.
AE YD, YS,MRO,E - ADD SMALLER TO LARGER,
* RESULT TO YD & SET CC
BALV FAULT (NULL),ILIR,D TO FAULT IF V FLAG, ELSE
* INCR. LOC, FETCH & DECODE

¥ NEXT USER INSTR.

AERI  AE YD,YD,MRO,E ADD SMALLER TO LARGER
* . . : RESULT TO YD & SET CC
BALV FAULT (NULL),ILIR,D :

Execution Times (n = number of normalize cycles)

AE: 360+60 n

This information is proprl?t‘éry and _ié supplied by INYERDATA for the sole¢

purpose of using arld maintaining INTERDATA supplied .equipment and shall

05.058A1 5 ROO 5/75 not be used for any other purpose unless spacifically authorized in wiriting. 41



5.6.4 Subtract
[RR CONTROL]

SE ' S,A\BLEDMC
0 3 56 11 16 20 25 26 27 28 31
011 jo11}I S A 1000 B O|E|D MC

Proper execution of this instruction requires that a Compare and Equalize instruction has been performed on the two
operands and that the result of the Compare and Equalize—that is, the. smaller of the two operands—is on the B Bus.

The second operand fraction is algebraically subtracted from the fraction of the first operand. The result replaces the
contents of the register specified by S.

If the subtraction of fractions produces a carry, the result fraction is shifted right one hexadecimal position and the result
exponent is incremented by one. If no carry was produced, the result fraction is normalized if necessary; the resulf ex-

ponent is decremented by one for each normalization cycle required.

PP

SE : (S) < (A)-Bg

Resulting flags

C|V|G|L

010 {0]0] Result is zero
0[X]0]1|Result is less than zero

0 [X|1 |0} Result is greater than zero
0|1 |X|X| Exponent Overflow
0{110|0|Exponent Underflow

Programming Note

See Add

Execution Times (n =number of normalize cycles)

SE : 360+60n

5.6.5 Add Unnormalized

AU S,A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 26 27 28 31
011 |01 {I S A 0001 B O|E|D MC

The second operand is added to the first operand and the unnormalized result replaces the contents of the register specified
by 3. For this instruction, both arguments are assumed to be fixed-point 32-bit quantities. No Compare and Equalize

instruction is needed.
AU: (S) = (A) +Bg

Resulting flags

C
0
0
0

L

01 Result is zero
1 {Result is less than zero
0{Result is greater than zero

© o of<
— O oln

Programming Note

This instruction is included to provide a means to access the floating point registers without using the
floating point arithmetic instructions.

Execution Time

AU : 240

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniless specifically authorized in writing. OS_OSSA] 5 ROO 5/75
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5.6.6 Multiply

- ME S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
011 (01 |I S A 1110 B O|{E|D MC

The exponents of the first and second operands are added and set aside as the exponent of the final result. The result sign
is determined by the rules of algebra. The fractions of the first and second operands are then multiplied. If the product is
zero, the entire result, sign and exponent included, is set to zero. If non-zero, the product is niormalized or corrected as
necessary. The sign, exponent and result fraction are combined and replace the contents of the register specified by S.

ME: (S) < (A)*Bg

Resulting flags

L

0] Result is zero

1 | Result is less than zero

0 | Result is greater than zero
X|Exponent Overflow

0 | Exponent Underflow

coo ool
—— X Xo<
S~ O o0

Programming Notes

In the event of exponent underflow, if the result of the multiplication of fractions is not zero, it is forced
to zero and the result exponent and sign are cleared.

In the event of exponent overflow, the result in the register specified by S has the proper sign bit, but the
exponent and fraction are not predictable. The microprogram should detect the exponent overflow
situation and OR a value of '7FFFFFFF' into the register specified by S.

Execution Times

ME: 1860/2580/3300 = minimum/average/maximum

This information is propristary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supptied éguipment and shall
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5.6.7 Divide

DE . S,A,B,LE,D,MC [RR CONTROL]
0 . 3 56 11 16 20 25 26 27 28 31
011 |01 |1 S A 1111 B O|lE| D MC

The exponents of the first and second operands are subtracted and the result set aside as the exponent of the final result.
The result sign is determined by the rules of algebra. The second operand divisor is divided into the first operand dividend.
If the result fraction is zero, the entire result is set to zero. If the result fraction is non-zero, it is normalized or corrected as
necessary. The sign, exponent, and result fraction are combined and replace the contents of the register specified by S.

DE: (S) = (A)/Bg

Resulting flags

G[L

0 {0 Result is zero

0|1 [ Result is less than zero
1|0 Result is greater than zero
XX
0|0

o o oln
— = X %Ol

Exponent overflow
Exponent underflow

Programming Notes

The hardware does not check for attempted division by zero. The microprogram must detect a zero divisor
before doing the divide.

See Multiply.
Execution Times

DE : 3480/3540 Best/Worst

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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The DFU'is a standard plug-in module to the 8/32 A unique set of 24 microinstructions is provided to access the DFU
(Module Number 6).

Figure 3 shows a block diagram of the DFU. The DFU is situated between the 32-bit S Bus and the 32-bit B Bus. The A
Bus does not connect to the DFU. The DFU contains its own set of eight 32-bit single precision registers and eight 64-bit
double precision registers.

In microinstructions directed to the DFU, references to the user’s General Registeérs, either directly or by way of the YD or
YS fields of the user’s instruction, cause the corresponding single-precision floating point register or half (32-bits) of a
double precision floating point register to be accessed. The microinstruction itself distinguishes whether a single precision
or a double precision operation is to be performed. Single precision operations can only use the single precision registers
and double precision operations can only use the double precision registers.

The two halves of a double precision register are selected on an even/odd addressing scheme. For example, accessing double
register 2 selects the most significant 32 bits of double register 2, and accessing double register 3 selects the least significant
32 bits of double register 2.

Note that the single precision registers in the DFU are separate and distinct from the single precision registers in the basic
processor.

? S. BUS q

847 cC. BUS ‘ qu
LOCAL S. BUS

I stack A) ] (stacks)
ERO 0 ERO O
ERO 2 ERO 2
ERO 4 ERO 4

[ ] [ ]

[ ] [ ]

Y [ ]
ERE ERE
5RO . DRO
DR2 DOUBLE PRECISION DR 2
ALU
DR4 DR 4
DRE DRE

LOCAL A BUS

Figure 3. Double Precision Floating Point Unit Block Diagram

THis mformatu:m is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supphed bqdipment and shall
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The floating point ALU operates in a fully autonomous mode having its own internal A, B, and S Busses. Given a load, add,
subtract, multiply, or divide operation, the floating point module performs the function asynchronous of other Processor
activity. The microprogram is free to do other microinstructions while the floating point module is finishing its task. If the
microprogram attempts to test the result of an operation or begin another floating point operation before the last one is
completed, the processor stops until the old function is completed before starting the next.

This feature has an impact on determination of execution times. The execution time shown for Divide Single Precision, for
example, is 2920 nanoseconds. In practice, assuming the floating point module is not busy, the microinstruction that
initiates the divide takes only 240 nanoseconds. The processor immediately begins the next sequential microinstruction.
The floating point module is working on its own and will be busy for the next 2680 nanoseconds (2920-240). If this
microinstruction does not reference the floating point module, the instruction is performed and the next microinstruction
is begun. This continues until a microinstruction is fetched that does access the floating point module. At that time, the
processor must wait out any of the divide execution time remaining — 2680 nanoseconds minus the execution time of all
intervening microinstructions. If there was any time left at all, an additional 60 nanoseconds has to be added in for
resynchronization.

The instructions described in this section are:

5.6.8 RCC Read Condition Code

56.9 LE Load Register Single Precision
LEX Load Register Single Precision and Transfer
LEI Load Register Single Precision Immediate

5.6.10 RRE Read Register Single Precision
RREX  Read Register Single Precision and Transfer
5.6.11 CER Compare Single Precision
5.6.12 AER Add Single Precision
5.6.13 SER Subtract Single Precision
5.6.14 MER Multiply Single Precision
5.6.15 DER Divide Single Precision

5.6.16 LW Load Unnormalized Double Precision
LWX Load Unnormalized Double Precision and Transfer
LWI Load Unnormalized Double Precision Immediate
5.6.17 LD Load Register Double Precision
LDX Load Register Double Precision and Transfer
LDI Load Register Double Precision Immediate

5.6.18 RRD Read Register Double Precision
RRDX  Read Register Double Precision and Transfer

5.6.19 CDR Compare Double Precision
5.6.20 ADR Add Double Precision
5.6.21 SDR Subtract Double Precision
5.6.22 MDR  Multiply Double Precision
5.6.23

DDR Divide Double Precision

This information is proprietary and is supplied by INTERDATA fot the sole
purpose of using abd maintaining INTERDATA supplied eguipment and shall
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5.6.8 Read Condition Code

RCC S,B [,LE,D,MC] ' [RR CONTROL]
0 3 5 6 11 16 20 25 26 27 28 31
1 1 040 1 |I S 1 111 1100 0 O B Ol EID MC

This instruction is used to collect the flags that resulted from the last single precision or double precision floating point
operation.

RCC: CCBUS *+—Floating Point Flags

Resulting Flags

Determined by previous floating point operation

Programming Notes:
The S and B fields are not used and should be NULL selected.
Execution Times

240

L . . . .
This information is proprietary and is supplied by INTERDATA foi the sole
purpose of using and maintalning INTERDATA supplied equipment and shall
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5.6.9 Load Register Single Precision

LE A.B,LK.E.D.MC [RR CONTROL]

0 3 5 6 11 16 20 25 26 27 28 31
11 o 11 j1r 1 1 11 A 0 010 B K|E|D MC

LEX A,B,ADRS,I,C [RR TRANSFER]

0 3 5 6 11 16 20 25 26 31
11 o ofjryr1 1t 11 A 0010 B C PAGE ADRS

LEI A,DATA,I [RR IMMEDIATE}

0 3 5 6 11 16 20 . 31
11 i ojrjr i1 1 11 A 00 1 O DATA

The second operand is normalized, if necessary and then loaded into the floating point register specified by A. Normaliza-
tion involves shifting the fraction field left four bits at a time until the most significant four fraction bits are not zero. For
each four place shift required, the exponent is decremented by one.

For the RR Control format, setting the K bit causes normalization to be avoided. The second operand is copied directly
into the floating point register specified by A with no modification.

48

LE.LEl : (A)*Bg
LEX : (A)*Bg
then (RLC 10:1 5)<-ADRS
Resulting flags (Second operand also a floating point register)
Not Meaningful

Resulting flags (Second operand not a floating point register)

ClVIG
010
0(0
01

Result is less than zero
Result is greater than zero
Fraction was not normalized

X O ==

0
1
X

Programming Notes

A Load microinstruction where both first and second operands are floating point registers does not produce
meaningful flags. A Read Condition Code microinstruction is required if the flags need to be known. If the
second operand is not from a floating point register, if the V flag is reset, the argument was already
normalized. In this case the G and L flags are properly set. If the V flag does set, the argument fraction was
not normalized. An argument of zero is considered to be an un-normalized quantity for this test.

The normalization process continues autonomous of other processor activity. When finished, a Read
Condition Code microinstruction will collect the final flags.

Resulting flags (After Read Condition Code)

V|G|L
0]0|0]| Resuit is zero

0]0 1] Result is less than zero
0

1

1 [0| Result is greater than zero
0{0| Exponent underflow

S oo oa

The A field must only specify a floating point register.
Execution Times

LE,LEX,LEI : 240+100n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.6.10 Read Register Single Precision

RRE S,B,ILE,D,MC [RR CONTROL]

0 3 5.6 11 16 20 25,26 ,27,28 31
1 100 1 |I S 1 1.1 1 1100 01 B OJE D MC
RREX S,B,ADRS,I,C [RR TRANSFER]

0 3 5,6 v 11 16 20 25,26 31
1 1 010 '0 I S 1 11 1 110 001 B C PAGE ADRS

The contents of the floating point register specified by B are copied to the register specified by S.

RRE  : (S)+(B)
RREX : (S)=(B)
then (RLC{ (.1 5)*ADRS

Resulting Flags
Not Meaningful

Programming Notes

Floating point register selection is not affected by the least significant B address bit. If an odd numbered
register is specified, the next lower even numbered register is selected instead.

The S field may specify any register other than a floating point register.
Execution Times

RRE,RREX : 300

This information is proprietary and is supplied by INTERDATA for the solé
purposé of using and maintaining INTERDATA supplied equipment and shall
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5.6.11 Compare Single Precision

CER A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 26 27 28 31
t 1 oo t 1 {1 1 1 11 A 0011 B O{E (D MC

The first operand is compared to the second operand. The comparison is algebraic, taking into account the sign, exponent,
and fraction. The result is indicated by the resulting flags.

CER: (A): Bg

Resulting Flags after RCC

CIVIGIL

00 |0 |0] First operand equal to second operand
1]0 10 |1 | First operand less than second operand
010 |1 [O] First operand greater than second operand

Execution Times

CER: 400

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose unfess specifically authorized in writing. 05_058A1 5 Rol 5/76
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5.6.12  Add Single Precision

AER A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 26 27 28 31
11 00 1|t 11 1 1 A 0100 B O|l]E|D MC

The first operand is compared to the second operand. The comparison is in magnitude only, ignoring the signs of the two
operands. The fraction field of the smaller of the two operands is shifted right hexadecimally (4-Bits at a time) the number
of times indicated by the difference of the exponents of the two operands. This is called equalization. Note that because
the DFU has internal 56 bit arithmetic capability, hexadecimal digits shifted out of the low order end of the 24 bit fraction
field are not lost. In practice, only the last digit shifted out is saved. This digit is called a “guard” digit and is provided for
extended accuracy.

The affect of this process is to unnormalize the smaller operand enough so that the radix points of the two arguments are
aligned. If the exponent difference exceeds six, the smaller operand loses significance and a value of zero is substituted.

The equalized fraction with its guard digit and the fraction of the other operand with trailing zeros are then algebraically

added, taking into account the signs and order of the two operands. The result fraction with an exponent equal to that of
the larger operand replaces the contents of the floating point register specified by A.

If the addition of fractions produces a carry, the result fraction is shifted right one hexadecimal position and the result
exponent is incremented by one. If no carry was produced, the result fraction is normalized if necessary. The result
exponent is decremented by one for each normalization cycle required. :

AER: (A)=(A)+Bg

Resulting Flags

C|V]|G| L

0]0|0]0{ Result is Zero

00 |0f 1| Result is less than Zero
0(0|1|0{ Result is greater than Zero
of110f1

olililo Exponent Overflow

0|1 0| 0| Exponent Underflow

Programming Notes

In the event of exponent overflow, the proper sign bit is generated and the rest of the result is set to all
ones * 7FFFFFFF .

In the event of exponent underflow, the entire result is set to zero.
Execution Times

AER: 750+ 100 (etn) e = Equalize Cycles
n = Normalize Cycles

worst case total of etn =6

L : .
This information is proprigtary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment énd shall
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5.6.13 Subtract Single Precision [RR CONTROL]

SER A,B,LE,.D,MC
0 3 5 6 11 16 20 25 26 2728 31
11 0j0 t ||t 1 1 1 1 A 01 0 1 B OJE}O MC

The first operand is compared to the second operand. The comparison is in magnitude only, ignoring the signs of the two
operands. The fraction field of the smaller of the two operands is shifted right hexadecimally (4-Bits at a time) the number
of times indicated by the difference of the exponents of the two operands. Note that because the DFU has internal 56 bit
arithmetic capability, hexadecimal digits shifted out of the low order end of the 24 bit fraction field are not lost. In
practice, only the last digit shifted out is saved. This digit is called a “guard” digit and is provided for extended accuracy.

The affect of this process is to unnormalize the smaller operand enough so that the radix points of the two arguments are
aligned. If the exponent difference exceeds five, the smaller argument loses significance and a value of zero is substituted.

The equalized fraction with its guard digit and the fraction of the other operand with trailing zeros are then algebraically
subtracted, taking into account the signs and order of the two operands. The result fraction with an exponent equal to that
of the larger operand replaces the contents of the floating point register specified by A.

If the subtraction of fractions produces a carry, the result fraction is shifted right one hexadecimal position and the result
exponent is incremented by one. If no carry was produced, the result fraction is normalized if necessary. The resuit
exponent is decremented by one for each normalization cycle required.

SER: (A)e-(A)+Bg

Resulting Flags
N

Result is zero
Result is less than zero
Result is greater than zero

Exponent Overflow

OOoOOoCOoON

0
0
0
1
1
1

S —o~ooln

0
1
0
1
0
0

Exponent Underflow

Programming Notes

See Add Single Precision

Execution Times

SER: 750+100(e+n) e = Equalize Cycles
n = Normalize Cycles

worst case total of etn =6

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

52 not be used for any other purpose unless specifically authorized in W(iting‘ OS'OSSAI 5 ROI 5/76




" 5.6.14 Multiply Single Precision

MER A,B,LE,.D,MC [RR CONTROL]
0 3 5.6 11 16 20 25,26,27, 28 31
t 1 ofjo0o 1§1j1 1 11 1 A 0110 B O|E|D MC |

The exponents of the first and second operands are added then set aside as the exponent of the final result. The result sign
is determined by the rules of algebra. The fractions of the first and second operands are then multiplied. If the product is
zero, the entire result, sign and exponent included, is set to zero. If the product is non-zero, it is normalized or corrected as
necessary. The sign, exponent, and result fraction are combined and replace the contents of the floating point register
specified by A.

MER: (A)=+—(A)* Bg

Resulting Flags

Result is zero
Result is less than zero
Result is greater than zero

xponent Overflow

o —0o —0o ol
oo =0~ ol

cococooonm

Exponent Underflow

Programming Notes

In the event of exponent overflow, the proper sign bit is generated and the rest of the result is set to all
ones * 7FFFFFFF .

In the event of exponent underflow, the entire result is set to zero.

Execution Times

MER: 1170/1670/2170 Best/Average/Worst

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

05_058A1 5 RO] 5/76 not be used for any other purpose untess specifically authorized in writing. 53




5.6.15 Divide Single Precision

DER AB,LE,DMC [RR CONTROL]
0 3 5 6 11 16 20 25,26 27 28 31
11010 1]JIf1 1 1 11 A 01 11 B OlE}{D MC

The exponents of the first and second operands are subtracted and the result set aside as the exponent of the final result.
The result sign is determined by the rules of algebra. The second operand divisor is divided into the first operand dividend.
If the result is zero, the entire result is set to zero. If the result fraction is non-zero, it is normalized or corrected as
necessary. The sign, exponent, and result fraction are combined and replace the contents of the floating point register

specified by A.
DER: (A)«—(A)/Bg

Resulting Flags

CIVIG| L

0(010| 0| Result is zero

010 (0] 1| Result is less than zero
0]0 |1]0|.Result is greater than zero
o(1o|1

olih 0§Exponent Overflow

011 (0] 0| Exponent Underflow
1|1 {0{0] Divisor was zero

Programming Notes

In the event of attempted division by zero, the result destination register is unchanged and the operation
aborts with a condition code of 11005.

See Multiply Single Precision
Execution Times

DER: 2950

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.6.16 Load Unnormmalized Double Precision

Lw AB,LE,D,MC [RR CONTROL]

0 3 5.6 11 16 20 25,26 ,27 31
I 1 0}Jo 1 }1}1 1 11 A 1 0 0O O|lE|D MC

LWX A,B,ADRS,I,C [RR TRANSFER]

0 3 5. 6 11 16 20 25,26 31
1 0 oIyt 1 1 1 A 1 0 00 C PAGE ADRS

LwI A,DATA,I [RR IMMEDIATE]

0 3 5 6 11 16 20 31
11 I oJIjr1 11 A 1 00O DATA

This microinstruction is required when the second operand for a double precision function is not resident in one of the
double precision registers. That is, the operand is contained in a pair of Micro Registers or in main memory or in the
Control Store memory.

This instruction specifies the most significant 32-bits of the desired argument. These 32 bits are copied into a holding
register in the floating point unit. A subsequent -double precision microinstruction places the least significant 32-bits of the
operand on the B Bus and the operation is performed. '

LW,LWI
LWX

FALU#By
FALU*Bp

then (RLC}(.15)*ADRS

Resulting flags
Unchanged

Programming Notes

The A field is not used and should be Null Selected.

If the subsequent double precision operation does specify a double precision register, the 32-bits presented by

the Load Word microinstruction are ignored and the operation is carried out using the 64-bits of the double

precision register specified.

Execution Times

LW,LWX,LWI : 240

05-058A15 RO1 5/76

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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5.6.17 Load Register Double Precision

LD A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 26 27 28 31
11 ofo 11|t 1 111 A 1010 B o|E|D MC
LDX A,B,ADRS,1,C [RR TRANSFER]
0 3 5 6 1 16 20 25 26 31
11 0fo ofr|r 1t 111 A 1010 B C PAGE ADRS
| LDI ADATA 1] [RR IMMEDIATE]
0 3 5 6 11 16 20 31
1 1oftrofr|r 1 111 A 101 0 ‘ DATA

If the second operand is resident in one of the double precision registers, the second operand is normalized, if necessary,
and placed in the double precision register specified by A.

If the second operand is not resident in one of the double precision registers, prior to this instruction a Load Word
microinstruction has presented the most significant 32-bits of the 64-bit second operand to the floating point unit. This
instruction then places the least significant 32-bits of the second operand on the B Bus. The first 32-bits and the 32-bits of
B Bus data form the effective second operand. The second operand is normalized, if necessary, and placed in the double
precision register specified by A.

LD,LDI : (A)*+Bg
LDX : (A)eB
then (RELCIO 1 5)"‘ADRS

Resulting flags

ClVIGI|L,
0(0]0 (1 [Result is less than zero
0{0]|1 [0 {Result is greater than zero
0|1]X|X|Fraction was not normalized

Programming Notes

After a Load microinstruction, the V flag reset means that the argument was already'normalized. In this case
the G and L flags are properly set. If the V flag is set, the argument fraction was not normalized. An argument
of zero is considered to be un-normalized for this test.

The normalization process contihues autonomous of other Processor activity. When finished, a Read
Condition Code microinstruction will collect the final flags.

Resulting flags (after Read Condition Code)

ViG

L
010 |0 {Result is zero

0]0 |1 {Result is less than zero

01 |0 |Result is greater than zero
1 0 [Exponent Underflow

S oo oln

The A field may only specify a double precision floating point register.
Execution Times

LD,LDX,LDI : 320+100n

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.6.18 Read Register Double Precision

RRD S,B,LE,D,MC [RR CONTROL]

0 3 5 6 11 16 20 25 26 27 28 31
1 1001 ]I S 111 1 1110 01 B O|E|D MC
RRDX S,B,ADRS,I.C ' [RR TRANSFER]

0 3 5 6 11 16 20 25 26 31
1 1 00 0]I S 111 11 1 00 1 B C PAGE ADRS

The contents of the double precision floating point register half specified by B are copied into the register specified by S.
The flags generated by this instruction equal the result flags of the last floating point operation.

RRD: (S)+—(B)

RRDX: (8)=+(B)
then (RLCy (.1 5)%Page Address

Resulting Flags

Unchanged from last floating point operation.
Execution Times

RRD, RRDX: 240

When this instruction follows a floating point add, subtract, multiply, or divide, its effective execution times is 60
nanoseconds.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supglied equipment and shait
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5.6.19 Compare Double Precision

CDR A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 26 ,27 28 31
1100 1111 1 1 11 A 1 011 B O|E|D MC

The first operand is compared to the second operand. The comparison is algebraic, taking into account the sign, exponent,
and fraction. The result is indicated by the resulting flags.

CDR: (A): Bg

Resulting Flags

ClV|G
0
1
0

First operand less than second operand
First operand greater than second operand

L
0| First operand equal to second operand
i
0

© O O«

0
0
1

Execution Times

'CDR: 400

This information is pmbvielury and is supplied by INTERDATA for the sole
purpode of using and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose unless specifically authorized in writirig. 05‘058A15 ROI 5/76
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5.6.20 Add Double Precision
ADR A,B,LLE,D,MC [RR CONTROL]

0 3 56 11 16 20 25 26 27 28 31
1 1010 1 }JI 11 111 A 11 00 B 0 |E|D MC

The first operand is compared to the second operand. The comparison is in magnitude only, ignoring the signs of the two
operands. The fraction field of the smaller of the two operands is shifted right hexadecimally (four bits at a time) the
number of times indicated by the difference of the exponents of the two operands.

The affect of this process is to unnormalize the smaller operand enough so that the radix points of the two arguments are
aligned. [f the exponent difference exceeds thirteen, the smaller operand loses significance and a value of zero is sub-
stituted.

The equalized fraction and the fraction of the other operand are then algebraically added, taking into account the signs and
order of the two operands. The result fraction with an exponent equal to that of the larger operand replaces the contents
of the double precision floating point registers specified by A.

If the addition of fractions produces a carry, the result fraction is shifted right one hexadecimal position and the result
exponent is incremented by one. If no carry was produced, the result fraction is normalized if necessary. The result
exponent is decremented by one for each normalization cycle required.

ADR: (A)e—(A)*Bp

Resulting Flags

[C|{V|{G|L

01]0]0]0] Result is zero
0[0]0]1]|Result is less than zero
0[0]1]0] Result is greater than zero
01110(1

olililo xponent Overflow
0]1]0]0]| Exponent Underflow

Programming Notes

In the event of exponent overflow, the proper sign is generated and the rest of the result is set to all ones
+ 7FFFFFFFFFFFFFFF .

In the event of exponerit underflow, the entire result is set to zero.
Execution Times

ADR: 750+ 100 (e+n) e = equalize cycles
: n = normalize cycles

worst case total of etn =13

This information is proprietary and is supplied by INTERDATA for the sole
purposé of using and maintairiing INTERDATA supplied equipment and shall
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5.6.21 Subtract Double Precision

SDR A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26, 27,28 31
I 100 11111 11 1 A 1 1 01 B O0|E D MC

The first operand is compared to the second operand. The comparison is in magnitude only, ignoring the signs of the two
operands. The fraction field of the smaller of the two operands is shifted right hexade01mally (four bits at a time) the
number of times indicated by the difference of the exponents of the two operands.

The affect of this process is to unnormalize the smaller operand enough so that the radix points of the two operands are
aligned. If the exponent difference exceeds thirteen, the smaller operand loses significance and a value of zero is
substituted.

The equalized fraction and the fraction of the other operand are then algebraically subtracted taking into account the signs
and order of the two operands The result fraction with an exponent equal to that of the larger operand replaces the
contents of the double precision floating point register specified by A.

If the subtraction of fractions produces a carry, the result fraction is shifted right one hexadecimal position and the result
exponent is incremented by one. If not carry was produced, the result fraction is normalized if necessary. Thé result
exponent is decremented by one for each normalization cycle required.

SDR:  (A)e—(A)+Bg

Resulting Flags

Result is zero
Result is less than zero
Result is greater than zero

Exponent overflow

ocoooooln
S—0o -0 o

SO = O — O
L———

Exponent underflow

Programming Notes

See Add Double Precision
Execution Times

SDR: 750+ 100 (etn) e = equalize cycles
n = normalize cycles

Worst case total of etn = 13

This information is proprietary and is supplied by INTERDATA for the sole
putpose of using and maintaining INTERDATA supplied equipmerit and shall
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5.6.22 Multiply Double Precision

MDR A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 26 27 28 31
1100 1{1jJ1 1 1 11 A 1 110 B OJE|D MC

The exponents of the first and second operands are added then set aside as the exponent of the final result. The result sign
is determined by the rules of algebra. The fractions of the two operands are then multiplied. If the product is zero, the
entire result, sign and exponent included is set to zero. If the product is non-zero, it is normalized or corrected as
necessary. The sign, exponent, and result fraction are combined and replace the contents of the double precision floating
point register specified by A.

MDR; (A)=-(A)*Bg

Resulting Flags
L
0

Result is zero
Result is less than zero
Result is greater than zero

xponent Overflow

OO OOOM
—_——0 O Ol
o—o—0oon

0
1
0
0| Exponent Underflow

Programming Notes

In the event of exponent overflow, the proper sign bit is generated and the rest of the result is set to all
ones + 7FFFFFFFFFFFFFFF .

In the event of exponent underflow, the entire result is set to zero.
Execution Times

MDR: 1800/3000/4200 Best/Average/Worst

This information is propristary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.6.23 Divide Double Precision

DDR A,B,LE,D,MC [RR CONTROL]
0 3 5 6 11 16 20 25 2627 28 31
I 1Tojo 11§11 1 1 1 A 11 11 B O|E|D MC

The exponents of the first and second operands are subtracted and then set aside as the result exponent. The result sign is
determined by the rules of algebra. The second operand divisor is divided into the first operand dividend. If the result is
zero, the entire result is set to zero. If the result fraction is non-zero, it is normalized or corrected-as necessary. The sign,
exponent, and result fraction are combined and replace the contents of the double precision floating point register
specified by A. :

DDR: (A)=—(A)/Bg

Resulting Flags

Result is zero
Result is less than zero
Result is greater than zero

Exponent Overflow

Exponent Underflow
Divisor was zero

—ocococooon

————0 O O

SO — 0o =0 ol

OO0 —0O — O|—
| W

Programming Notes

In the event of attempted division by zero, the result destination register is unchanged and the operation
aborts with a condition code of 1100,.

See Multiply Double Precision
Execution Times

DDR: 7420

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using dnd maintaining INTERDATA supplied equipment and shall
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Implementation Note:

The DFU is normally strapped to respond as Processor Module 6. Consequently, the DFU microinstructions assemble with
a module number of 6. If there are two DFUs in the system, the second DFU must be strapped to respond as Processor
Module 4. DFU Module 6 will be the primary unit used by the basic microcode. DFU 4 will then be the auxiliary unit
available to the WCS user. Since the two DFUs run in a fully autonomous mode, simultaneous calculations can be carried
out to greatly improve the overall speed of any heavy floating point algorithms.

In order to altow microcode to be assembled for a DFU strapped as Module Number 4, the Common Microcode Assembler
(MICROCAL) has a pair of special psuedo-operations that cause the module number of a DFU directed microinstruction to
be switched from Module 6 to Module 4 and vice versa.

The assembler is normally in the DFU Module 6 mode. Consequently, an AER microinstruction will normally assemble
with a module number of 6. The appearance in the source program of a DFU4 psuedo operation places the Assembler in
the DFU Module 4 mode until a DFU6 psuedo operation is encountered. While in the DFU Module 4 mode, all micro
instructions directed to the DFU (AER for example) will assemble with a module number of 4.

A psuedo operation is an instruction only to the assembler and, as such, causes no object code to be generated.

The following code sequence shows the use of two DFUs to calculate B=A2 + B + C.

where A, B and C are micro registers

DFU6 SELECT DFU 6

LE 0,A LOAD EO IN DFU 6 WITH A
MER 0,0 FORM A SQUARED

DFU4 SELECT DFU 4

LE 0,B LOAD EO IN DFU 4 WITH B
AER 0,C ADDC

*THE MULTIPLY STARTED IN DFU 6IS STILL IN PROGRESS

RRE B,0 4 READ B+C RESULT INTO B

DFUé6 : SWITCH BACK TO DFU 6

RRE NULL,B WAIT FOR MULTIPLY TO FINISH
AER 0,B ADD B TO A SQUARED

RRE B,0 FINAL RESULT TO B

In this example, the execution times of the microinstructions directed to DFU 4 (LU, AER & RRE) can be completely
ignored because their total does not exceed the time it took DFU6 to do the initial multiply. The total time, using average
execution times is 2.78 microseconds instead of 3.83 microseconds.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using ahd maintaining INTERDATA supplied equipment and shait

OS-OSSAI 5 ROl 5/76 not be ‘used for any other purposé unléss specifically authorized in writing. 63




5.7 Byte Handling Instructions

These instructions use the I/O module to perform byte manipulations on the least significant 16-bits of A, B, and S Bus
data. The instructions described in this section are:

5.7.1 LB Load Byte

LBR Load Byte Register
5.7.2 STB Store Byte

STBR Store Byte Register
5.7.3 EXB Exchange Byte

5.7.1 Load Byte

B S,A,B,LE,D,MC | ‘ [RR CONTROL]
o . 3 56 11 16 20 25 26 27 28 31
010 |01 |I S _ A 1101 . B 1 E|D MC

LBR . S,B,LLE,.D,MC [RR CONTROL]
0 3 56 11 16 - 20 25 26 27 28 | 31
010 |01 I S 11111 010!. B 11E|D MC

Bits 16:23 of the first operand or Bits 24:31 of the second operand replace Bits 24:31 of the register specified by S. The
most significant 24-bits of S are set to zero. For the LB instruction, whether the A or B operand is used depends upon the
state of Memory Address Bit 31. For the LBR instruction, the B operand is always used.

LB: (S8p.23)«0
(524:31) = (A16:23) if MA31=0
(S24:31) * Bg(24:31) ifMA3;=1

LBR: (Sp:23)«+ 0
(S24:31) = Bg(24:31)

Resulting flags

ClVIG|L
ofojo|o

Execution Times

LB,LBR; 250

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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5.7.2 Store Byte

STB S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 [01]1 s A 1100 B 1|e|D MC

STBR S,A,BLED,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 [01]1 S A 0100 B 1| E|lD MC

Bits 24:31 of A are copied to Bits 24:31 or Bits 16:23 of the register specified by S. The byte position not loaded is
replaced by the corresponding byte position of the second operand. Byte steering on the STB instruction depends upon the
state of Memory Address Bit 31.

05-058A15 R0O0O 5/75

STB: (Sg.15)«0

(816:23) = (A24:31)
(824:31) = BE(24:31)
(816:23) - BE(16.123)
(S24:31) = (A24:31)

STBR: (S:15) + 0

(816:23) *BE(1‘6:23)
(824:31) = (A24:31)

Resulting flags

C|VIG|L
0j0|0|0

Execution Times

STB,STBR : 250

}MA:;]_ =0

}MA31=1

This information is proprietary and is supplied by INTERDATA {for the sole
purpose bf using dnd maintaining INTERDATA supplied equipment and ¢hall
not be used for any other purpose unless specifically authorized in writing,
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5.7.3 Exchange Byte

EXB S,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 01 |I >S 11111 1110 B 11 E|D MC

The two low order bytes of the second operand are exchanged and loaded into the register specified by S.

EXB: (S0:15) =0
(816:23) = Bg(24:31)
(824.31) = BE(16:23)

Resulting flags

C|V|GIL
0j0j0|0

Execution Times

EXB : 250
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5.8 Control Instructions

These instructions allow testing and clearing the Machine Control Register, control over the console interrupt and the
console WAIT lamp, control over extemally usable signals, and the Initialize relay. The instructions covered in this section
are:

5.8.1 SMCR Sense Machine Control Register
SMCRX Sense Machine Control Register and Transfer
582 CMCR. Clear Machine Control Register
5.8.3 LWFF Load the Wait Flip-Flop
5.84 POUT Pulse Output Lines
5.8.5 POW Power Down
5.8.6 BDC Branch and Disable Console

This informatian is propriétaty and is supplied by INTERDATA for the sole
purpose of using and mainhtaining INTERDATA supplied equipment and shall
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5.8.1 Sense Machine Control Register

SMCR S,B,I,E,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 |1 S 11111 0111 B 0| E|D MC

SMCRX S,B,ADRS,L,C {RR TRANSFER]
0 3 56 11 16 20 25 .26 31
010 |00 |1 S 11111 0111 B C PAGE ADDRESS

The contents of the Machine Control Register replace the contents of the register specified by S. Bits 12:15 of the MCR
become available on the CC Bus and are copied into the micro flag register.

68

SMCR:
SMCRX:

(S) = (MCR)
(S) = (MCR)
then (RLC} (.1 5) + PAGE ADDRESS

Resulting flags

C|VI|G|L
1 Unused
1 1 Memory Error
1 Early Power Failure

Programming Notes

The B field is not used and should be NULL selected.

The meaning of the Machine Control Register bits is summarized below.

04 DFU Double Precision Floating Point ALU installed

05 HWCRC Hardware Assist Cyclic Redundancy Check installed

06 INIT Initialize Switch on Display Panel Depressed

07 SNGL Console Single Step. This signal goes active when the
SGL switch on the Hexadecimal Display Panel is
depressed and remains active until any other
functional switch is depressed.

08 Spare

09 ARST (STRAP) | Automatic Restart Option

10 CATN Console Attention. This signal goes active when any
Display Panel function is selected and remains active
until the Hexadecimal Display Panel is addressed.

11 STF Start Time Failure. An addressed module (e.g., 1/O

) Module) has failed to respond within 35

micro-seconds.

12 Spare :

13 MM . o

14 MM } Memory Malfunction (e.g., parity etror)

15 EPF Early Power Failure.

Execution Times

SMCR,SMCRX

: 290

This information i§ proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specifically authorized in writing.
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5.8.2 Clear Machine Control Register

CMCR S,B,LLE,D,MC [RR CONTROL]
0 3 56 11 . 16 20 25 26 27 28 31
010 01 (I S 11111 0111 B 1 | E|D MC

The bits in the Machine Control Register that correspond to ‘ones’ in the second operand are set to zeros. The S field is not
used and should be NULL selected.

CMCR: (MCR) «+ (MCR) AND Bg

Resulting flags

C|V|G|L
ofo|olo

Programming Note

The MCR bits that are straps cannot be modified.
Execution Times_

CMCR: 240

5.8.3 Load the Wait Flip-Flop

LWFF S,B,LLE,D,MC [RR CONTROL]

0 3 56 11 16 20 25 26 27 28 31
010 |01 |I S 11111 o110 B 11E|D MC i

Bit 16 of the second operand is copied into the Wait flip-flop. A ‘one’ sets the flip-flop and turns on the Console WAIT
lamp. A ‘zero’ resets the flip-flop and turns off the Console WAIT lamp.

LWFF: WAIT < Bp(16)

Resulting flags

ClVIG|L
0000

Execution Time

LWFF: 240

 This iriformation is propriatary and is suppliet by INTERDATA for the sole

purpose of using and maintaining INTERDATA !ubtiﬁed equipment ahdvc:mn
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5.8.4 Pulse Qutput Lines

POUT S,B,LE,.D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 |I S 11111 1111 B 1|E D MC

The Model 8/32 I/O Module features four board stakes labeled PAO, PBO, PCO and PDO to be used for external signalling
purposes. The POUT instruction generates a low active pulse on the Px0 lines that correspond to ones in Bits 28:31 of the
second operand. :

POUT: PA <+ Bg(Bit 31)
PB < Bp(Bit 30)
PC < BR(Bit 29)
PD < BE(Bit 28)

Resulting flags

C|V|G|L
0/0]0]0

Programming Note

The width of the pulse output (controlled by a timer on the Input/Output Module) can be lengthened if
necessary by changing components. The execution times given are for the standard Input/Output Module
without system modifications.

Execution Times

POUT: 1220

5.8.5 Power Down

POW ' S,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 (01 |1 S 11111 1111 B O|E|D MC

The Power Down micro-instruction releases the System Clear relay and initializes the system. The S, B and MC fields are
not interpreted. The resulting Condition Code and execution time are meaningless.

When the System Clear relay is re-enabled, micro-code execution resumes at Control Store Memory address ‘001"

This information is proprietary and is supplied by INTERDATA for the sole
purposé of Lsing and maintaining INTERDATA supplied equipmant and shall
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5.8.6 Branch and Disable Console

BDC ADRS(LINK),E,D,MC [ADDRESS LINK]
0 3 5 6 . 11 i4 26 27 28 31
000 |10 |1 LINK . 110 ADDRESS E|D MC

BDC (B) (LINK),E,D,MC [REGISTER LINK]
0 3 56 11 20 25 26 27 28 31

000 |00]|1 LINK 110 . W B % E| D MC

Interrupts from the Console (CATN or SNGL) are ignored for the interval of this instruction so that interrupts of lower
priority can be detected. No branch is actually taken, so MC and D field functions can occur.

BDC: (LINK) = (RLCq4.15)+1
Execution Time

BDC: 240 nanoseconds

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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6. INPUT/OUTPUT SYSTEM

This section discusses the Input/Qutput (I/O) System. There are several methods of communications between the Processor
and peripheral devices or other system elements. The methods vary in speed, sophistication, and the amount of attention
required by the Processor.

6.1 Multiplexor Bus
The Multiplexor Bus is a byte or halfword oriented I/O system which communicates with up to 1,023 peripheral devices.

The Multiplexor Bus consists of 33 lines — 16 bi-directional data lines, 10 control lines, 6 test lines and 1 initialize line. The
lines in the Multiplexor Bus are:

Data Lines D00:15 (Processor___, Device) 16 lines
("SR ( ) 1 line

DR ( ) 1 line

CMD ( > ) 1 line

DA ( > ) 1 line

Controt Lines < ADRS ( ) 1 line
ACKO ( -) 1 line

ACK1 ( ) 1 line

ACK2 ( —) 1 line

ACK3 ( » ) 1 line

CLO7 ( ») 1 line

(" ATNO (= ) 1 line

ATN1 (- ) 1 line

ATN2 (= ) 1 line

Test Lines 1 ATIN3 (- ) 1 line
SYN ( ) 1 line

_HW (= ) 1 line

Initialize SCLR ( - ) 1 line

6.1.1 Data Lines. The 16 bi-directional data lines are used to transfer one 8-bit byte, one 10-bit device address,
or one 16-bit halfword between the Processor and the device. In actuality, 16 bits are always transferred, and the device or
the Processor accepts as much of the data as is required for the particular operation.

6.1.2 Control Lines

ADRS Address. The Processor presents a 10-bit device address on Data Lines D06:15. The device controller that
recognizes its address becomes the ‘on-line’ device and responds with a synchronize (SYN). Once a device
has been addressed, it remains addressed until a different device is addressed or a system initialize occurs. If
the device is halfword oriented, the Halfword test line (HW) is also active.

DA Data Available. The Processor presents data to be transferred to the addressed device on Data Lines
DO00:15. The addressed device controller accepts the low order byte or the entire halfword and responds
with a SYN. .

DR Data Request. The addressed device controller presents data on Data Lines D08:15 or D00:15, followed by
aSYN.

SR Status Request. The addressed device controller presents status information on Data Lines D08:15,
followed by a SYN.

CMD Output Command. The Processor presents a command byte on Data Lines D08:15 for the addressed device.
The addressed device controller accepts the command byte and responds with a SYN.

ACKO Acknowledge. The microprogram generates an Acknowledge signal on the appropriate line in response to an

ACK1 active Attention (ATN) test line. The device controller nearest the Processor on the particular Acknowledge

ACK2 line that is activating the corresponding ATN line presents its address on Data Lines D06:15, followed by a

ACK3 SYN. That device controller then removes ATN.

CLO7 This Control Line is activated by the Initialize key, the PWR OFF switch or when the optional Power fail

detector determines that the Processor’s primary power is failing. The line remains active as long as the PPF
interrupt line is active.

This information is propristary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shalt
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ATNO
ATN1
ATN2
ATN3

HW

SYN

SCLR

6.1.3 Test Lines

Attention. When so enabled, any device on one of the Attention lines desiring to interrupt the Processor
will activate the ATN x line and hold it active until an Acknowledge is received from the Processor.

Halfword. Any halfword oriented device will activate the Halfword test line when it becomes addressed and
hold the line active for as long as the device is addressed. The HW line being active suppresses the byte
steering done iri the I/O module on DA or DR operations.

Synchronize. This signal is generated by the device controller to inform the Processor that it is responding
to the active control line.

6.1.4 Initialize Line

System Clear. This is a metallic contact to ground that occurs during Power fail or Initialize.

6.2 Input/Output Instructions

Communication over the Multiplexor Bus is on a request/response basis where each operation started by the Processor
must receive a SYN response to terminate the operation. If no SYN response is received within approximately 35
micro-seconds, a False Sync (FSYN) is automatically generated to terminate the operation.

Input/Output micro-instructions generate one, two, or three Multiplexor Bus operations. Each operation lasts until a SYN
is received from the device, meaning that the execution time on I/O instructions is solely device dependent.

NOTE

All I/O instruction execution times ate given using the following
- assumptions:
1. Average circuit delays, not max. or min.
2. SYN delay of 100 nanoseconds
3. No Bus Buffer delay in the system.

The instructions described in this section are:

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

AK Acknowledge Interrupt

AKX Acknowledge Interrupt and Transfer
SSA Address and Sense Status

SSAX Address and Sense Status and Transfer
SSRA Address and Sense Status Register

SS Sense Status

SSX ) Sense Status and Transfer

SSR Sense Status Register

OCA Address and Output Command

OCAX Address and Output Command and Transfer
OCAI Address and Output Command Immediate
OCRA Address and Output Command Register
ocC Output Command

OCX . Output Command and Transfer

oCI Output Command Immediate

OCR Output Command Register

RDA Address and Read Data

RDAX Address and Read Data and Transfer
RDRA Address and Read Data Register

RD Read Data

RDX Read Data and Transfer

RDR Read Data Register

WDA Address and Write Data

WDAX Address and Write Data and Transfer
WDAI Address and Write Data Immediate

WDRA ‘Addtess and Write Data Register

Thig informatidn is proprietary and is supplied by INTERDATA for the sole
putpose of using and maintaining INTERDATA supplied equiprient and shall
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6.2.9 wD Write Data

WDX Write Data and Transfer

WDI Write Data Immediate

WDR Write Data Register
6.2.10 RHA Address and Read Halfword

RHAX Address and Read Halfword and Transfer
6.2.11 RH Read Halfword

RHX -Read Halfword and Transfer
6.2.12 WHA Address and Write Halfword

WHAX Address and Write Halfword and Transfer
6.2.13 WH Write Halfword

WHX Write Halfword and Transfer

6.2.14 THWX Test Halfword Line and Transfer

6.2.1 Acknéwledge Interrupt

AK S,B,LE,D,MC [RR CONTROL]

0 3 56 11 16 20 25 26 27 28 31
010 (01 |I S 11111 0110 B OJE|D MC

AKX S,B,ADRS,LC [RR TRANSFER]
0 3 5 6 11 16 20 25 26 31
010 |00 |I S 11111 0110 B C PAGE ADDRESS

Bits 30 and 31 of the effective second operand select the desired ACK Control line. The device nuniber of the interrupting

device replaces the contents of the register specified by S. The interrupt condition in the controller is cleared.

AK : (Sp:21)=—0
(S27:31)«—DEVICE NUMBER

AKX : (80:21)«0

(899:31)«—DEVICE NUMBER
. then (RLCj(.15)«—PAGE ADDRESS

Resulting flags

ClV|G|L
00 [0 {0 {Normal Execution .
01 ]0 |0 |Instruction Time-Out (No Interrupts)

Programming Note

Each ACK Control Line passes through the interrupt circuits on all of its assigned controllers in a ‘daisy
chain’ fashion. The execution time is increased by 100 nanoseconds for each controller between the

Processor and the interrupting controller.

Execution Time

AK, AKX @ 480

This information is propristary and is supplied by INTERDATA for the sole
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6.2.2 Address and Sense Status

SSA S,A,B,LE,D,MC [RR CONTROL]
0 2 45 11 16 20 25 26 27 28 3
010101 |I S A 1010 B O|E|D MC

SSAX S,A,B,ADRS,LC | [RR TRANSFER]
0 2, 45 11 16 20 25 26 31
01000 |I S A 1010 B C PAGE ADDRESS

SSRA S,A,B,LE,D,MC [RR CONTROL]
0 2 4 5 11 16 20 25 26 27 28 31
01001 |I S A 1010 B 11E|D MC

The register specified by A contains the device address. The device is addressed and its 8-bit Status byte replaces the
contents of the register specified by S. The right most four bits of the Status byte are available on the CC Bus and are

. copied into the micro flag register.

SSA: CCBus «—DEVICE STATUS (4:7)

(89:15) =0

(S16:23) +—DEVICE STATUS Y . _
(Spq.31) ——BR(24:31) ifMA31=0
(S16:23) «—Bg(16:23) £ MA31 = 1

(Sp4.31) =—DEVICE STATUS

SSAX: Same as SS

then (RLC}(:15)*—PAGE ADDRESS

A

SSRA CC Bus ~DEVICE STATUS (4:7)
(50:15) «0
(816:23) +—Bg(16:23)
(S74:31) <——DEVICE STATUS

Resulting flags

C|VIG|L

—

Execution Times

SSA,SSAX,SSRA :

05-058A15 ROO 5/75

1| | | |Device Busy (BSY)
1 Examine Status (EX) or Time-Out
1| |End of Medium (EOM)

Device Unavailable (DU)

1180

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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6.2.3 Sense Status

SS S,B,LLE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 (01 |I S 11111 0010 B 0 |E|D MC

SSX S,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
010 |00 |I S 11111 0010 B C PAGE ADDRESS

SSR S,B,LLE,D,MC . [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 |I S 11111 0010 B 1 |E}|D MC

The Sense Status instructions are identical to the Address and Sense Status instructions except that the address cycle is
avoided. Once addressed, a device controller remains addressed until a different device controller is addressed or a System
Clear occurs.

Execution Times

SS,SSX,SSR : 480

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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6.2.4 Address and Output Command

OCA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 |I S A 1011 B 0 E|D MC

OCAX S,A,B,ADRS,L,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
010 (00 (I S A 1011 B C PAGE ADDRESS

OCAI S,A,DATA,I [RR IMMEDIATE]
0 3 56 11 . 16 20 31
010 10 |I S A 1011 DATA

OCRA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 (01 (I S A 1011 B 11E| D MC

The register specified by A contains the device address. The device is addressed and the 8-bit second operand command
byte is sent to the device.

OCA?OCAI : DEVICE«—Bg(16:23) if MA31=0
DEVICE«—Bg(24:31) if MA31=1
OCAX : Same as OCA

then (RLC] (.1 5)+—PAGE ADDRESS

OCRA : DEVICE«—Bg(24:31)

Resulting flags

ClV|G

L
010 ]0.|10| Normal Execution
0

05-058A15

0110 Instruction Time-Out

Programming Note

The S field is not used and should be NULL selected.

Execution Times

OCA,0CAX,0CAI,OCRA : 1280

ROO 5/75

This information is proprietary and is supplied by INTERDATA for the sole
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6.2.5 Output Command

ocC S,B,LLE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 3
010 (01 |I ‘ 11111 0011 B O|E (D MC

oCX S,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
o10 00 (I S 11111 0011 B C PAGE ADDRESS

OCI S,B,DATA,I . [RR IMMEDIATE]
0 3 56 11 16 20 31
010 10 I S 11111 0011 DATA

OCR S,B,LE,.D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
o10 01 [I S 11111 0011 B 1 |E|D MC

The Output Command instructions are identical to the Address and Output Command instructions except that the address
cycle is avoided.

Execution Times

OC,0CX,0CI,OCR 580

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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6.2.6 Address and Read Data

S,A,B,LE,D,MC [RR CONTROL]

0 3 56 11 16 20 25 26 ,27,28 3
010 |01 (I S A 1000 B 0 |E|D MC

RDAX S,A,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
010 |00 |I S A 1000 B C PAGE ADDRESS

RDRA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 (I S A 1000 B = 1 |E |D MC

The register specified by A contains the device address. The device is addressed and a single 8-bit data byte is transferred

from the device to the register specified by S.

05-058A15 ROO 5/75

RDA: (Sp:15) =0

(S16:23)+—DEVICE DATA
(S24:31) «+—Bg(24:31)
(S16:23)*+—BE(16:23)
(S34.31) +——DEVICE DATA

RDAX: Same as RDA

then (RLC]:15) «—PAGE ADDRESS

RDRA: (Sg:15) =0

(816:23)+—BE(16:23)
(S24:31)«—DEVICE DATA

Resulting flags

[=Nelle)

\%
0
1

S ola
[==]

Execution Times

RDA,RDAX,RDRA

Normal Execution
Instruction Time-out

1180

IfMA31=0

IfMA31=1

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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6.2.7 Read Data

RD S,B,LLE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 ‘31
010 01 I S 1111 0000 B O(E| D MC

RDX S,B,ADRS,L,C | [RR TRANSFER]
0 3 56 11 16 20 25 26 31
ol10 00 |I S 11111 0000 B C PAGE ADDRESS

RDR S,B,LLE,.D,MC [RR CONTROLI
0 3 56 11 16 20 25 26 27 28 31
010 01 |I S 11111 0000 B 1| E[D MC

The Read Data instructions are identical to the Address and Read Data instructions except that the address cycle is
avoided.

Execution Times

RD,RDX,RDR : 480

This information is proprietery and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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6.2.8 Address and Write Data

WDA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 1 16 20 25 26 27 28 31
010 lo1 |1 S A 1001 B o | E|D MC

WDAX S,A,B,ADRS,L,C [RR TRANSFER]
0 3 56 T 16 20 25 26 31
o010 oo |1 | s A 1001 B C PAGE ADDRESS

WDAI S,A,DATA,I [RR IMMEDIATE]
0 3 56 1 16 20 31
010 {10 |1 S A | 1001 DATA

WDRA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 lo1 |1| s A 1001 B 1| E|D MC

The register specified by A contains the device address. The device is addressed and a single 8-bit byte is transferred to the
device.

WDA,WDAI : DEVICE«—Bg(16:23) if MA 31=0
DEVICE+—Bg(24:31) if MA 31=1

WDAX : Same as WDA .
then (RLC1q.15)+—PAGE ADDRESS

WDRA : DEVICE«—Bg(24:31)

Resulting flags:

C|V|G|L
0010 |0 | Normal Execution
0[110|0|Instruction Time-Out

Programming Note

The S field is not used and should be NULL selected.

Execution Times

WDA,WDAX,WDALWDRA : 1280

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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6.2.9 Write Data

WD S,B,LE,D,MC [RR CONTROL]
6 3 5 6 11 16 20 25 26 27 28 31
010 o1 |1 s 11111 | 0001 B o|E|D MC

WDX S,B,ADRS,LC [RR TRANSFER]

0 3 5 6 1 16 20 25 26 31
010 |00 |1 S 11111 0001 B c PAGE ADDRESS

WDI S,DATA,I : [RR IMMEDIATE]

0 3 56 1 16 20 31
010 (10 |1 ) 11111 0001 DATA

WDR S,B,1,E,D,MC [RR CONTROL]

0 3 56 11 16 20 25 26 27 28 31
010 |01 |1 s 11111 0001 B 1| E|D MC

The Write Data instructions are identical to the Address and Write Data instructions except that the address cycle is
avoided.

Execution Times

WD,WDX,WDLWDR : 580

This information is proprietary and Is supplied by INTERDATA for the sole
purpose of using and mainteining INTERDATA supplied equipment and shall
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6.2.10 Address and Read Halfword

RHA S,A,B,LE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 |I S A 1100 B 0 |E (D MC

RHAX S,A,B,ADRS,L,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
010 |0G (I S A 1100 B C PAGE ADDRESS

The register specified by A contains the device address. The device is addressed and a 16-bit halfword is transferred from
the device to the register specified by S. The Read Halfword instructions can be used with both byte and halfword oriented
controllers. If the controller is byte oriented, the Halfword test line (HW) is inactive. The I/O module inputs two 8-bit
bytes, one after the other. If the controller is halfword oriented, the Halfword test Line (HW) is active. The I/O module
inputs one 16-bit Halfword in parallel.

RHA

RHAX

Resulting flags

: (S0:15)=—0

then (RLCjq.1 5)<~—PAGE ADDRESS

CIVIG|L
0o0fo|o
0jl1jofo

Programming Note
The B field is not used and should be NULL selected.

Execution Times

RHA,RHAX

(816:23) <—First Data Byte
(824:31) +—Second Data Byte

(816:31)<—Halfword of Data

Same as RHA

Normal Execution
Instruction Time-Out

05-058A15 ROO 5/75

1400
1180

} Byte oriented Controller

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

Halfword oriented Controller

Byte oriented device
Halfword oriented device
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6.2.11 Read Halfword

RH S,B,LE,.D,MC [RR CONTROL]
0 3 = 6 11 16 20 25 26 27 28 31
010 01 I S 11111 0100 B O|E|D MC

RHX S,B,ADRS,I,C [RR TRANSFER]
0 3 5 6 11 16 20 25 26 31
010 |00 |1 S 11111 0100 B C PAGE ADDRESS

The Read Halfword instructions are identical to the Address and Read Halfword instructions except that the address cycle

is avoided.

84

Execution Times

RH,RHX

700 Byte oriented device
480 Halfword oriented device

This information is proprletary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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6.2.12 Address and Write Halfword

WHA S,A,B,LLE,.D,MC [RR CONTROL]
0 3 56 11 16 24 25 26 27 28 31
010 (01 |I S A 1101 B 0| E|D MC

WHAX S,A,B,ADRS,L.C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
010 |00 |I S A 1101 B C PAGE ADDRESS

The register specified by A contains the device address. The device is addressed and a 16-bit Halfword is transferred from
the Processor to the device. The Write Halfword instructions can be used with either byte or halfword oriented controllers.
If the controller is byte oriented, the Halfword test line (HW) is inactive. The I/O module outputs two 8-bit bytes, one
after the other. If the controller is halfword oriented, the Halfword test line (HW) is active. The 1/O Module outputs one
16-bit halfword in parallel.

WHA : DEVICE<—Bg(16:23)
DEVICE «—Bg(24:31)
DEVICE«—Bp(16:31) Halfword oriented controller

WHAX : Same as WHA

then (RLCq(-15)+—PAGE ADDRESS

Resulting flags

C

\
0
1

S ola

0
0

05-058A15 ROO 5/75

Programming Note

The S field is not used and should be NULL selected.

Execution Times

WHA,WHAX 1740
1280

L
0| Normal Execution
0] Instruction Time-Out

Byte oriented controller

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing,

Byte oriented device
Halfword oriented device
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6.2.13 Write Halfword

WH S,B,LLE,D,MC [RR CONTROL]
0 3 56 11 16 20 25 26 27 28 31
010 |01 |I .S 11111 0101 B 0O |EI|D MC

WHX S,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 31
010 (00 |I S 11111 0101 B C PAGE ADDRESS

The Write Halfword instructions are identical to the Address and Write Halfword instructions except that the address cycle
is avoided.

Execution Times

WH,WHX : 1040 Byte oriented device
580 Halfword oriented device

6.2.14 Test Halfword Line and Transfer

THWX S,B,ADRS,I,C [RR TRANSFER]
0 3 56 11 16 20 25 26 : 31
010 {00 II S 11111 1110 B C| PAGE ADDRESS

This micro-instruction is provided so that the micro-program can test the state of the Halfword test Line (HW). The
Halfword test line is active for as long as any halfword oriented controller is addressed.

THWX: (RLC{q.]5)*—PAGE ADDRESS if C=0 or HW=0
(RLC4.15)+—(RLC4.15)* if C=1 and HW=1

Resulting flags

ClVI|G|L
0{0]0j0

Programming Note
The S and B fields are unnused and should be NULL selected.

Execution Times

THWX  (No transfer) H 360
(Transfer) . 240

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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7. INTERRUPT SYSTEM

The hardware priority interrupt structure provides rapid response to internal and external events that require special
program attention. In the interrupt procedure, the micro-program is steered to a unique Control Store address for each of
the nine possible interrupts.

Certain interrupts can be individually enabled or disabled by bits in the PSW. All interrupts except the Memory Access
Controller can be collectively enabled or disabled by the Branch/Execute and Link and Arm, Branch/Execute and Link and
Disarm micro-instructions. Interrupts are automatically armed when a micro-instruction specifies the decode option so that
interrupt service can occur before starting the next user instruction. The interrupts are then dis-armed into the subsequent
emulation sequence until specifically armed by the micro-program.

When an interrupt occurs, the micro-instruction at its respective trap location is executed. The RLC is not changed so that
the micro-program could return to the interrupted program sequence if desired. The standard Model 8/32 micro-program
does not use this capability.

The interrupts with pertinent enabling PSW bits and trap locations are shown in Table 2. The descriptions that follow are
oriented towards the emulator.

7.1 Internal Interrupts

Seven different internal interrupts may be generated. Of these, the Fixed-Point Divide Fault, Floating-Point Arithmetic
Fault, Queue Service, and Supervisor Call are created by the emulator and consequently do not have dedicated trap
addresses. The remaining three — Illegal Instruction, Memory Access Controller, and Machine Malfunction — are generated
in the hardware.

7.1.1 Tllegal Instruction’ Interrupt. The Illegal Instruction Interrupt is generated when an instruction not in the
user level instruction reperfoire is attempted or when execution of a “Privileged Instruction” is attempted and PSW Bit 23
is set.

As a result of an Instruction Read, the main memory gates its read-out into the user’s Instruction Register (IR). When the
Decode (D) option is also specified, at the conclusion of the present micro-instruction, the Processor waits until the next
user-instruction is available in IR, at which time the Privileged/Illegal ROM is interrogated.

The Privileged/Illegal ROM is addressed by the Operation Code field of IR (IR Bits 0:7). There is a four-bit data entry in
the Privileged/Illegal ROM for each of the 256 possible user op-codes.

The occurrance of the Illegal Instruction Interrupt causes the micro-instruction at Control Store location '208' to be
executed. :

7.1.2 Memory Access Controller Interrupt. The Memory Access Controller Interrupt, enabled by Bit 21 of the
PSW, occurs when the currently running program violates any of the relocation and protection conditions in the Memory
Access Controller. In response to the Memory Access Controller Interrupt, the micro-instruction at Control Store location
207" is executed for a data violation.

In addition, following an Instruction Read and Decode specification, if the instruction fetched is from a location that is
identified as invalid, non-present or execute protected by the Memory Access Controller, the op-code field of IR is jammed
to X'FF'. In this circumstance, op-code 'FF' is not interpreted as illegal, but rather as cause for a Memory Access
Controller Interrupt. When this occurs, the instruction at 'l FE' is executed in response to the Decode (D) option.

7.1.3 Machine Malfunction Interrupt. The Machine Malfunction Interrupt, enabled by Bit 18 of the PSW,
occurs on Memory Parity Errors or Early Power Fail detect. The emulator also generates a Machine Malfunction Interrupt
on Power Up if PSW Bit 18 is set.

Specifically, the Machine Malfunction Interrupt occurs if any of the right-most three bits of the Machine Control Register
(MCR) are set. See Table 4.

In response to the Machine Malfunction Interrupt, the micro-instruction at Control Store location, '205' is executed.

Early Power Fail

The Early Power Fail bit sets if the Power Fail Detector determines that the primary line voltage is low, or when the
Initialize key is depressed or the key-operated Power switch is turned to the off position. When any of the above events
occurs, a one millisecond timer is started and the Early Power Fail bit in MCR is set. The user program may do any
necessary system shutdown procedures during this one millisecond interval. PSW Bit 18 may again be set to look for parity
errors or to prepare for the interrupt on Power Up. The Early Power Fail interrupt will not re-occur.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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At the end of the EPF one millisecond time-out, the Primary Power Fail (PPF) interrupt is generated. In response to the
Primary Power Fail interrupt, the micro-instruction at Control Store location '206' is executed. This instruction is a branch
to a micro-routine that saves the PSW and LOC and all the user’s registers. After this, a Power Down (POW) micro-inst11c-
tion is executed which releases the System Clear relay, holding the system in an initialized state until power is restored.

If all interrupts had been collectively disabled by the micro-program when the PPF signal occurred, after another one
millisecond interval, the hardware automatically releases the System Clear relay, initializing the system.

Memory Parity Error

If the Memory Parity option is present, the parity bit of each halfword in main memory is set or reset to maintain odd
parity. The parity bit is generated on every Data Write and checked on every Instruction Read or Data Read. If a parity
error occurs on an Instruction Read or on a Data Read, one of the Memory Malfunction bits in MCR is set.

If enabled by PSW Bit 18 and armed by the micro-program when the current micro-instruction is finished, the Machine
Malfunction Interrupt is taken.

7.2 External Interrupts

If individually enabled by the user, a peripheral device controller is allowed to request Processor service when the device
itself is ready to transfer data. The Processor has five priority interrupt lines related to peripheral device handling. These
are Display Console requests, and Interrupt requests occurring on Interrupt Lines 0:3. Whenever an External Interrupt
occurs, it remains pending until the Processor recognizes and services the interrupt.

7.2.1 Display Console. The Display Console generates an interrupt when an Address, Memory Read, Memory
Write, Examine Register, or Examine Floating-Point Register operation is initiated from the console or when a function is
selected, or Single Step or Run Mode is selected. The occurrance of any of the above causes the signal CATN to go active.
Selecting Single Step also causes the signal SNGL to go active.

The signal CATN remains active until the Display Console is addressed by the micro-program. The signal SNGL remains
active until a different operation is selected. The CATN and SNGL signals are copied in the Machine Control register so
that the micro-program can distinguish between the two signals.

The Display Console interrupt is only tested during the Decode option of a micro-instruction. The implication is that a
console interrupt can only be serviced at the end of a user’s instruction. When the console interrupt is taken, the
micro-instruction at Control Store location 204’ is executed.

The Branch and Disable Console Interrupt micro-instruction momentarily disables the Console Attention or Single Step
- signal so that lower priority I/O interrupts can be examined. The interrupt is only disabled for this one micro-instruction.

7.2.2 Attention. The four I/O Attention lines are processed in the priority shown below:

Priority Attention Line
First 0
Second 1
Third 2
Fourth 3

PSW Bits 17, 20, 26, and 27 affect the enable status of the four 1/O Attention lines as shown in Table 3. The emulator
handles I/O Interrupts in one of two manners, depending upon data in main memory.

8. INSTRUCTION EXECUTION

User instructions are maintained in the main memory. The user instruction to be executed next is at the Main Memory
address specified by the Location Counter (LOC). The micro-program begins to emulate that user instruction by doing an
Instruction Read. On the same micro-instruction or on a subsequent micro-instruction, the Decode option is specified.
Because the micro-program need not specify Instruction Read and Decode in the same micro-instruction, the instruction
fetch is discussed in two phases.

8.1 Instruction Read

In response to an Instruction Read, the halfword whose address is in the Location Counter is fetched and placed in the
user’s Instruction Register (IR). Loading IR has no immediate affect on the YD and YS registers. These registers are not
modified until the Decode option is specified so that the micro-program can continue using YD and YS for selecting the
user’s registers. See Figure 1.

This information is proprietary and is supplied by INTERDATA for the sole
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At the same time that the user’s Operation Code is loaded into IR, a decision is made, based on Bit 1 of the first halfword,
whether or not additional halfwords must be fetched from memory to make up the complete instruction word. As soon as
the IR is filled, the Format ROM is interrogated to determine the instruction format. The format ROM is a separate
Read-Only-Memory containing 256 4-bit words, one word for each possible user level operation code. The nature of the
data in the format ROM is shown below.

0|RX format
1 |RI1 format
0 |RI2 format
0
0

RR or short format
Undefined

O OO|O|—
OO~ oo
O — 10100

The user level instruction formats are shown in Figure 3.

REGISTER TO REGISTER (RR)

0 7 8 11 12 15

oP RI R

SHORT FORMAT (SF)

0 78 11 12 15

OP . Rl N

REGISTER AND IMMEDIATE STORAGE (RI1)

0 7 8 1112 15 16 : 31

oP RI | x2 2

REGISTER AND IMMEDIATE STORAGE (RI2)

0 7 8 11 12 15 16 47
OP R1 X2 12 SS

REGISTER AND INDEXED STORAGE (RX1)

0 7 8 11 12 1516 17 18 31

OoP R1 X2 0|0 D2

REGISTER AND INDEXED STORAGE (RX2)

0 78 1112 15 16 17 31

OP R1 X2 1 D2

REGISTER AND INDEXED STORAGE (RX3)

0 7 8 11 12 15 16 17 18 19 20 23 24 47

OoP R1 { - FX2 0|]r|o0]o SX2 A2 Z[

Figure 3. User Level Instruction Formats
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The Processor knows from the output of the format ROM and from Bits 16 and 17 of the second halfword, if a third
halfword, for RX3 and RI2 formats, is required.

The hardware automatically fetches the appropriate number of halfwords so that after the instruction read is performed,
the user’s Instruction Register contains the most significant 16-bits of the instruction and the Memory Data Register
(MDR) contains the information shown on Table 8. However, when the micro-program attempts to unload MDR to the B
Bus, the data shown on Table 9 is received instead of the actual MDR.

TABLE 8. STATE OF MDR AFTER INSTRUCTION READ

INSTRUCTION CONTENTS OF MDR
FORMAT

0 31
RR or SF | UNDEFINED 1

0 1516 31
RII | 12 FIELD OF INSTRUCTION | 12 FIELD OF INSTRUCTION |

0 31
RI2 [ 12 FIELD OF INSTRUCTION B

0,12 1617,18 31
RXI 0/0|D2 FIELD OF INSTRUCTION [0 [0 | D2 FIELD OF INSTRUCTION

0.1 16,17 31
RX2 (1] D2 FIELD OF INSTRUCTION [1| D2 FIELD OF INSTRUCTION

0 34 18 31
RX3 [o100 | sx2 A2 FIELD OF INSTRUCTION

TABLE 9. B BUS GATING AFTER INSTRUCTION READ

INSTRUCTION STATE OF B BUS WHEN UNLOAD MDR
FORMAT '

0 31
RR or SF UNDEFINED

0 15,16 31
RII [ EXTENDED SIGN 12 FIELD OF INSTRUCTION

0 31
RI2 [ 12 FIELD OF INSTRUCTION

0 1617 18 31
RXI ZERO 0| D2 FIELD OF INSTRUCTION

0 16,17 31
RX2 EQUALS BIT 17 D2 FIELD OF INSTRUCTION

0 31
RX3 CONTENTS OF REGISTER SELECTED BY SX2

This information is proprietary and is supplied by INTERDATA for the sole
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For the Register and Immediate Storage—RI1 —format, Bits 0:15 of MDR are set equal to the sign bit of the halfword in
Bits 16:31. For the RX1 format, Bits 0:16 of MDR are zero. For the RX2 format, Bits 0:16 of MDR are set equal to Bit
17. For the RX3 format, until a micro-instruction is performed that loads the Memory Address Register (MAR), any
reference to MDR as a source will cause the contents of the General Register whose address is in the SX2 field of the
instruction to appear on the B Bus instead of MDR. See 8.3.

8.2 Decode Option

In response to the Decode option, the Processor first tests for any pending interrupts. If an interrupt is pending, the
instruction fetch is aborted and the interrupt is serviced. If no interrupt is pending, the YD and YS registers are updated.
Twice the user’s operation code is presented to the ROM Address Gate as the starting address of the appropriate emulation
sequence and the Privileged/Illegal ROM is interrogated. This is a separate Read-Only-Memory containing 256 4-bit words,
one for each possible user level operation code. The nature of the data in the Privileged/Illegal ROM is shown below.

1 Illegal Instruction, Model 8/32 with double precision floating-point
1 Itlegal Instruction, Model 8/32 with floating-point

Illegal Instruction, basic Model 8/32

1| Privileged Instruction

If the output of the Privileged/Illegal ROM indicates that the operation code presently in IR is illegal, the instruction fetch
is aborted and the Illegal Instruction Interrupt is taken. If the output of the Privileged/Illegal ROM indicates that the
operation code presently in IR is that of a ‘Privileged’ instruction and PSW Bit 23 is set, the Illegal Instruction Interrupt is
taken.

If no interrupt occurs, the ROM Location Counter is set equal to twice the user’s operation code and the emulation
sequence begins.

8.3 Operand Fetch

If the user level instruction is Register to Register or Short Format, the second operand is already available in a General
Register or in the instruction word itself. If the user level instruction is one of the Register and Immediate Storage formats,
the immediate operand is available in MDR. All that remains to be done is to add in the contents of the specified index
register. The first micro-instruction of a Register and Immediate Storage format instruction could be:

A MDR,YX,MDR

After the instruction, MDR contains the sum of the 12 field of the instruction and the contents of the General Register
specified by the X2 field of the instruction.

If the user level instruction is one of the Register and Indexed Storage formats, and the micro-program does not need to
know what the effective second operand address is, the first micro-instruction of the emulation sequence should be:

A MAR,YX,MDR,DR2
or A MAR,YX,MDR,DR4
depending upon whether the second operand is to be a halfword (2 bytes) or a fullword (4 bytes).

If the instruction format is RX1, the sum of MDR and the contents of the General Register specified by the X2 field of the
instruction replaces the contents of MAR. Referring to Figure 1, the output of MAR is passed, unaltered, through the
20-bit adder to the Memory Access Controller (MAC). The MAC presents the address or a translated address to the
memory bus and the memory read is started. As soon as the data becomes available in MDR, the instruction fetch is over.

If the instruction format is RX2, the sum of MDR and the contents of the General Register specified by the X2 field of the
instruction replaces the contents of MAR. The output of MAR is added to the contents of the Location Counter. This sum,
plus four is presented via the MAC to the memory bus and the memory read is started.

If the instruction format is RX3, the sum of the contents of the General Register specified by the SX2 field of the
instruction and the contents of the General Register specified by the FX2 field of the instruction replaces the contents of
MAR. Remember that if the format is RX3, until MAR is loaded, any reference to MDR as a source causes the second level
index register (SX2) to be accessed instead. The output of MAR is added to the contents of MDR and this sum is presented
via the MAC to the Memory Bus. The memory read is then begun.

For those user level instructions where the micro-program does need to know the effective second operand address, or
those user instructions that will change MDR before a memory operation is begun (such as Store), additional steps must be
taken.

This information is proprietary and is supplied by INTERDATA for the sole
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The first micro-instruction of the RX type emulation sequence can still be:

; A MAR,YX,MDR
v 1
Now thfe contents of MAR is:
FORMAT .
RXI1 (YX) + (MDR{2.31)
RX2 (YX) + (MDR12:31)
RX3 YX) + (§X2)
and the output of the 20-bit ALU is:
FORMAT
RXI1 (MAR{2:31) +0
RX2 (MAR]2.31) + (LOC12:31)
RX3 (MAR12:31) + (MDR]2:31)

Except for the RX2 case, it would be sufficient at this point to just unload MAR and save the address temporarily in a
micro-register. However, when the instruction format is RX2, the output of the 20-bit ALU is incorrect. The output should
be:

(YX) + (MDR7.31) + (LOC{7:31) +4
or  (MARjy2:31)+(LOC12:31) +4

The address is being incremented by four as it passes through the MAC, but when the micro-program needs to know the
exact address, it must add four to the output of the 20-bit ALU if the instruction format is RX2.

The micro-program can know the format of the user instruction by making the first micro-instruction a RR transfer
format. Then the proper micro-sequence could be:

RX AX MAR,YX,MDR,RX10R3,C TRANSFER IF RX1 OR RX3
* FALL THROUGH IF RX2

L1 MRO,4 MRO = ‘00000004’

AX MRO,MRO,MAR,RXX MRO = YX+MDR+LOC+4,
* SKIP TO RXX
*
RX10R3 L MRO,MAR MRO=EFFECTIVE ADDRESS
RXX

Note that only in-the situation where the Add and Transfer micro-instruction is the first micro-instruction of an RX
emulation sequence, the condition for transfer is whether or not the user instruction format is RX2 rather than the state of
the ALU carry.

An alternate approac}{ when the emulation sequence cannot be interrupted is to increment the Location Counter and thus
let the 20-bit ALU do all the work. The proper micro-sequence for doing this is:

RX A MAR,YX,MDR,IL MAR = YX+MDR or YX+SX2
* LOC IS INCREMENTED BY 4 OR 6
L MRO,MAR MRO = EFFECTIVE ADDRESS

9. THE MICRO-PROGRAM

The following sections describe major sections of the Model 8/32 micro-program. The micro-program listing is well
documented and generally self explanatory for the simpler micro-code sequences.

9.1 System Initialization

On power up or following initialize, micro-code execution begins at Control Store address '000'. Referring to Figure 4,
Micro Register O is set to 05 , the Loader Storage Unit device number. The Machine Control Register is copied into (MRD)
and a 2 millisecond microcode delay loop is performed. The Loader Storage Unit (LSU) is addressed. If a false sync occurs,
no LSU is present and routine POWRUP is entered for a normal power-up sequence.

This information is proprietary and is supplied by INTERDATA for the sole
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POWER
up

(MR7)*(MCR)
1

2 MILLISECOND
MICROCODED DELAY

!
(MRO)* 5 -
ADDRESS THE LSU

LSU DEVICE NUMBER

(MAT)‘-l

SUBROUTINE
READIT

|
(PSW) = (MR1)
1

SUBROUTINE
READIT

{
(LOC) <+ (MR1)
|

SUBROUTINE
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If the LSU is present, the micro-program proceeds to read the first eight bytes of data from the LSU. The nature of this
data is as follows:

Least significant 16-bits of a new PSW
Least significant 16-bits of a new LOC
Least significant 16-bits of a start address
Least significant 16-bits of an end address

First two bytes
Second two bytes
Third two bytes
Fourth two bytes

The most significant 16-bits of PSW and LOC are set to zero. As a consequence, the Location Count value can only address
a location within the first 64 KB of main memory. The start and end addresses identify an area in the first 64KB of main
memory to be loaded with the ninth and successive bytes of data from the LSU.

If the start address is initially greater than the end address, the IDLE Loop is entered. Otherwise, data bytes are read from
the LSU and stored at successive byte locations in main memory. The start address is incremented by one for each byte
read. Reading continues until the start address becomes greater than the end address, at which time routine TWAIT is
entered.

Routine POWRUP. Routine POWRUP is entered after power-up if no Loader Storage Unit is present. The halfword PSW
save pointer is fetched from absolute address ‘84" and set aside in Micro-Register 4. Note that after doing a halfword main
memory read, the halfword sign bit is propagated through the most significant 16 bits in MDR, necessitating ‘ANDing’ the
fullword with ‘0000 FFFF' to keep the resultant address within the first 64 KB of main memory.

The halfword General Register save pointer is fetched from absolute address ‘86" and copied into the Memory Address
Register (MAR). The register save pointer is the starting address in the first 64 KB of the General Register save area.
General Register Set O is restored, followed by Register Set 7 or Register Sets 1 through 7 depending on the state of MCR
bit 9. Then if MCR bit 4 is set, the 8 Double precision floating point Registers are restored from memory locations
immediately following the General Register Save area. After this, the eight even-numbered floating-point registers are
restored from absolute addresses 00 through 1F.

The saved PSW is fetched from the address retained in Micro-Register 4 and set aside in Micro-Register 1. The saved LOC is
fetched from the address plus four contained in MR4. The PSW and LOC are then restored.

€ The byte location at absolute address 28 is reset, then the saved Console status byte at absolute address 29 is fetched

and examined. If the console was not in the RUN mode before power went down, or if the initialize switch on the console
is depressed, the display is addressed and routine LOCDIS is entered. If the display was in the RUN mode, the Machine
Malfunction enable bit in PSW (PSW18) is tested. If set, routine MMFINT is entered. If reset, the user instruction whose
address is in L.OC is fetched and executed unless the WAIT bit (Bit 16) of PSW is set, in which case routine WAIT is
entered.

9.2 Interrupt Support

Routine MMFINT. Routine MMFINT, shown on Figure 5, is entered when a memory parity error or an early power failure
is detected or if, after the normal power up sequence, the micro-code determines that the display had been in the Run
mode before power went down and the Automatic Restart option is present and PSW Bit 18 is set. The PSW is saved in
absolute location '20°, the LOC is saved in absolute location '24', and a new PSW and LOC are fetched from absolute
locations ‘38" and '3C' respectively. The least significant three bits from the MCR are ‘ORed’ into the Condition Code field
of the new PSW, and routine TWAIT is entered.

Routine TWAIT. This routine tests the WAIT bit of the current PSW (PSWI6). If set, the WAIT loop is entered. If reset, the
user instruction whose address is in LOC is fetched and executed.

WAIT Loop. The WAIT loop is a high speed loop consisting of a single micro-instruction branching to itself. The interrupts
are collectively armed and the occurrance of any interrupt will cause the micro-instruction at its respective trap location to
be executed.

Also shown on Figure 5 is a Common Interrupt routine (COMINT) shared by Memory Access Controlier interrupts, Illegal
Instruction interrupts, Arithmetic fault and Queue Service interrupts. The routine fetches a new PSW and LOC from
dedicated memory locations then saves the old PSW and LOC in General Registers 14 and 15 respectively of the register set
selected by the new PSW.

The three instructions capable of causing a System Queue interrupt are also shown on Figure 5. These are LPSW, LPSWR
and EPSR. After performing the instruction, Routine TEST1 is entered. There the number of slots used, halfword at the
absolute address plus two of the fullword address contained in absolute location '80’, is examined, If the halfword is zero,
routine TWAIT is entered. If non-zero, the system queue is not empty. A new PSW and LOC are fetched from absolute
location '88'. The old PSW and LOC are saved in General Registers 14 and 15 of the register set selected by the new PSW
and the address of the System Queue is saved in General Register 13.
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Figure 5. Interrupt Support
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9.3 Console Support

The Routine CONSER handles all the console service functions. This routine is entered when a Console Attention is
generated, or at the conclusion of a user level instruction if the signal SNGL is active. (Refer to Figure 6.)
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Figure 6. Console Support
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Figure 6. Console Support (Continued)

X This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
05_058A1 5 Rol 5/76 not be used for any other purpose unless specifically authorized in writing.

READ SWITCH REGISTER
(PSW) = DATA

BYTE LOCATION ‘0078’
-+ (MR224 31)

LOCDIS

> 10INTX
G >CONSER




The WAIT indicator on the console is reset, the display controller is addressed and the status sensed. The status byte is
copied into Micro-Register 2 and rotated left one position so that MR2 Bits 24:31 have the following significance:

24 125 12627 281 29| 30} 31

Run 0] 01O} X | XX |X]X

Memory Write 0j 0 1IX|X|IX|XIX

Memory Read 0 1 O X I X X IX X

o Address | 0| 1) LX) BB s BiTS

Fixed Register 1 0101 REGISTER NO.
Floating Register 11 0] 1)1 REGISTER NO. Single or Halt

Function 1] 0 0]0 | FUNCTION NO.

MR?2 is saved in the absolute byte location 29 so that the power-up sequence can determine what mode the console was
last placed in before power down.

The status byte in MR2 is then examined. If status Bit 1 is set (status Bit 1 corresponds to MR2 Bit 24), a register has been
selected for display or a function has been selected. Routine FNDIS is entered. If status Bit 1 is reset, Address, Memory
Read, Memory Write or Run mode has been selected. If Address or Memory Write, the least significant 16 switch register
bits are read into MDR. If it is ‘Memory Write’, the halfword in MDR is written into the main memory location whose
address is the contents of LOC. Routine DISMEM is entered.

If Address, Bits 28:31 of MR2 are appended to the top of the halfword in MDR, becoming Bits 12:15 of the new location
count value. This 20-bit address is forced even and copied to LOC. Routine LOCDIS is then entered.

If the status was Memory Read, the halfword whose address is the contents of LOC is read and Routine DISMEM is
entered.

Routine DISMEM increments LOC then packs MRO and MR1 with the contents of MDR and LOC. Routine OUTDIS is
then entered.

Routine FNDIS determines if the selected function is legal. The only legal functions are 0, 1, 2, 3, 4 and 5. If the function
is illegal, Routine LOCDIS is entered. If the function is zero, and PSW Bit 17 or 20 is set, an interrupt from Device Number
1 is simulated through Routine IOINTX. If the function is one, the least significant 16 switch register bits are copied into
the least significant 16-bits of PSW. The most significant 16-bits of PSW are unchanged. Routine PSWDIS is then entered.
If the function is 2 or 3, (MR2) is saved in byte location 00028 and LOCDIS is entered. If the function is four, Routine
PSWDIS is also entered. There, the current PSW is copied to MRO and MR1 is set to 44 . Routine OUTDIS is entered.

If the function is five, routine LOCDIS is entered. There, the current LOC is copied to MRO, and MR1 is set to '45".
Routine OUTDIS is entered.

Routine OUTDIS writes the contents of MRO and MR1, a total of five bytes, to the display.

Routine IDLE sets the WAIT indicator, then the high-speed Idle loop is entered. This loop can only be exited if a
power-fail is detected or another console attention is generated. If a power-fail occurs, routine PPFINT is entered. If a
console attention is detected, MCR Bit 7 is tested. If reset, the console is not in single mode. The micro-program re-enters
routine CONSER. If MCR Bit 7 is set, the console is in single step mode. Routine CLRWT is entered.

Routine CLRWT resets PSW Bit 16, the wait bit, and an instruction read is performed from the address specified by LOC.
9.4 1/0 Interrupts (Refer to Figure 7.)

The occurrance of one of the four I/O Interrupts causes the micro-instruction at the respective trap location to be
executed. Register “LEVEL” is set equal to the number of the interrupt line and the interrupt is acknowledged. The
returned device number is placed in register “DEV” and Routine IOINTX is entered.

The device number in “DEV” is masked to the least significant 10 bits. It is then doubled and added to X'D0’, forming the
address of the appropriate interrupt service pointer. The halfword service-pointer table entry is fetched. The current PSW is
set aside in register “TEMP”, then Bits 18 and 20 are set and all others reset. The register set number specified by register
“LEVEL” is copied to the register set select field of PSW. General Register O of the newly selected set is set equal to the
old PSW; General Register 1 is set equal to LOC, and General Register 2 is set equal to the device number. The device is
addressed and a sense status is performed. The device status byte is copied to General Register 3. The service-pointer table
entry, in MDR, is copied to LOC and the least significant bit is examined. If reset, an “immediate interrupt” is to be
performed. The user instruction whose address is LOC is fetched and executed. If the least significant bit of the service-
pointer table entry is set, the service-pointer is the address in the first 64 KB of a Channel Command Block (CCB). Routine
CHANEL is entered.
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Figure 7. 1/O Interrupts {Continued)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

05-058A15 ROO 5/75



v REDCHK
(MAR)=(4)+8
NEAST MEMORY READ HALFWORD

(TEMP)-=(2)

BUFFER NO
SWITCH BIT
SET ?

YES ~€HECK RESET

(TEMP) =-(8) TYPE BIT ]
- LRC

NFAST1 SET  {MDR)=«(DAT)® (MDR)
N+H(TEMP MEMORY WRITE HALFWORD

(MAR)=(4)+(TEMP)

MEMORY READ HALFWORD
“{TEMP)«{4)+(TEMP) SUBROUTINE
(MAR)«+(TEMP)+2 . CRC16B
(COUNT)=(MDR} =
RTNCRC
(COUNT) YES N
POSITIVE 1t > EXAUTO (MAR)=(TEMP)
(MDR)=(COUNT)+1
MEMORY WRITE HALFWORD

?

NO
MEMORY READ FULLWORD
(LOC)=(COUNT)+(MDR)
(MAR)=(LOC)

(MDR)
POSITIVE

MEMORY READ HALFWORD

R/Wk YES

SET

] NEWRIT
(DAT)=(MDR) BYTE

?

EXAUTO

COMPLEMENT BUFFER

N SWITCH BIT
(DAT) «~ DEVICE DATA TRANSLATE MIN ccw
SAVE < (DAT) BIT SET (MAR)=(4)
? (MDR)=(CCW)
MEMORY WRITE HALFWORD
YES
TRANSLATE
BIT SET SUBROUTINE
? TRANSL
YEs EXSUB
DEVICE = (DAT)
SUBROUTINE
TRANSL
(MAR) = (LOC)

MEMORY READ HALFWORD
(MDR)«BYTE FROM (DAT)
MEMORY WRITE HALFWORD

(DAT) « SAVE

Figure 7. 1/0 Ihterrupts (Continued)
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Figure 7. 1/0 Interrupts (Continued)
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Routine CHANEL can perform a variety of functions, depending upon bits in the Channel Command Word (CCW) which is
the first halfword in the CCB. (See Figure 8.)

0 7 8910 11 12 13 14 15
0 [_STATUS MASK [ eVl c 1 BT RW[T | F| Channel Command Word
2 BUFFER 0 BYTE COUNT
4 -

BUFFER 0 END ADDRESS
; CHECK WORD
10 BUFFER 1 BYTE COUNT
12
BUFFER 1 END ADDRESS
» TRANSLATION TABLE ADDRESS
20 _SUBROUTINE ADDRESS

Figure 8. Channel Command Block

The Channel Command Word is fetched and placed in a register labeled CCW. Setting of the Condition Code is enabled and
the ‘EXECUTE’ bit of CCW is tested. If reset, Routine EXSUBI is entered (the Condition Code is clear), if set, the G flag
sets. The micro-code then ANDS the status mask with the actual device status in General Register 3. If any bit matches, the
status check has failed. Routine EXSUB2 is entered. If the status test is good, the ‘FAST’ bit in CCW is tested. If not set,
Routine NFAST is entered for ‘normal mode’ CCB activities. If reset, the Buffer O byte count is fetched and copied to
register “COUNT”. If the count is already positive, the assumption is that it has not yet been set up, so Routine EXAUTO
is entered. If the count is zero or negative, the Buffer O end Address is fetched and added to the count. The halfword
addressed is fetched and the halfword test line is examined. If inactive, routine BYTEIO is entered. If active, a halfword
device controller is addressed. A Read Halfword or Write Halfword, depending upon the state of the R/W bit in the CCW, is
performed and the count is incremented by two. Routine COMMON is entered. At Routine BYTEIO, a single byte is
transferred, the count is incremented by one and Routine COMMON is entered. There, the incremented count is restored
to the CCB and if not positive, Routine EXAUTO is entered. If the count is positive, Routine EXSUBI is entered.

Routine EXAUTO restores PSW and 1.LOC to return control to the point in the user program where the interrupt occurred.
If a Machine Malfunction Interrupt is present, Routine MMF1 is entered. If no MALF, the wait bit of PSW is tested. If set,
Routine WAIT is entered; or else the user instruction whose address is LOC is fetched and executed.

Routine EXSUB?2 is entered if the device status is improper. There, the L flag in PSW is forced set and Routine EXSUBI1 is
entered. There, the subroutine address from the CCB is fetched and copied to LOC and an Instruction Read is performed.

At Routine NFAST, the buffer switch bit in the CCW is examined to determine which Buffer byte count and End address
to use. The appropriate Buffer byte Count is fetched and copied to Register “COUNT”. If the count is already positive,
Routine EXAUTO is entered. If not positive, the byte count is added to the Buffer End address. The halfword addressed is
fetched from main memory.

The R/W bit in the CCW is tested to determine Input or Output. If Output, and the Translate bit in the CCW is set, the
byte to output is first translated by way of subroutine TRANSL. After returning from TRANSL the translated byte is
output to the device and Routine REDCHK is entered. There, depending upon the TYPE bit in the CCW, either a
longitudinal (Exclusive-OR) checksum is performed or a 16th order cyclic redundancy check is performed. The result is
returned to the check-word of the CCB. Routine NFRW is then entered.

If input, the data byte is input from the device and saved. If the Translate bit in the CCW is set, the byte is translated by
way of subroutine TRANSL. After returning from TRANSL, the translated byte is stored in main memory. Register DAT
is set equal to the saved untranslated byte and Routine REDCHK is entered.

The’count is incremented by one and if not yet positive, Routine EXAUTO is entered. If the count has become positive,
the buffer switch bit in the CCW is complemented and Routine EXSUBI is entered.

9.5 Power Fail Interrupt

In response to a power fail interrupt (PPF), the micro-program enters Routine PPFINT, shown on Figure 9. This routine is
a reversal of the power up routine. The PSW and LOC are saved in their power fail save locations, all sets of General
Registers and, if present, the eight Double Precision floating point Registers are saved in their power fail block of memory
and the eight single-precision floating-point registers are saved at memory locations '000' through '01F ! After this, the
Power Down micro-instruction is issued to release the system clear relay and initialize the system.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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PPF INT
{MAR) = '84'
PRIVILEGED READ HALFWORD
R1FIELD -0
(MAR) « (MIDR) ¢ ‘0000FFFF*
PRIVILEGED WRITE FULLWORD
(MAR) « (MAR) + 4
(MDR) = (LOC)
PRIVILEGED WRITE FULLWORD
(MAR) = '86'
PRIVILEGED READ HALFWORD
(PSW) =0
(MRO) = (MDR) ¢ ‘0000FFFF'
(MAR) = (MRO) - 4
(MR1) < ‘FFFFFFF1'

|STRLP
(MDR) = R1
(MAR) « (MAR) + 4
MEMORY WRITE HALFWORD
R1FIELD< R1 FIELD + (MR1)

YES CARRY

NO
(PSW) = (PSW) +'10'

NOT ZERO

ZERO
SW) V ‘70’

(PSW)e—(

(PSW) == (PSW) o ‘80"

NO ZERO

106

?

(MDR)*—DR1
(MAR)e—(MAR) +4
MEMORY WRITE FULLWORD
R1 FIELD<—R1 FIELD + (MR1)

NO

YES

"

(MAR) < ‘FFFFFFFC'
(MR1) «'FFFFFFF2"

STREE
(MDR) % FLT REG:R1
(MAR)= (MAR) + 4
MEMORY WRITE FULLWORD
R1FIELD <« R1 FIELD + (MR1)

NO CARRY

Figure 9. Power Fail Interrupt

?

YES

POWER DOWN

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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uol

INTERDATA

323F 1205
17FD oOGUO

KR WKW KK PR R KK KK

MODEL #/32 MICROFROGRAM 05-058R0O2A13 PAGE 1

A 2R B AR B R CHE R R O BE OB CER BE R K R N BE CBE R OB N K EE R I A B N R B B R R A

. THE MALIN MEMURY LOCATION SPECIFIED BY (LOC). THWOs

oPT SCRT+GOsTRESSsSACHK
COPYRIGHT INTERUATA INC. SEPTEMBER. 1975

SEPTLMELR 4. 1975
IRA GABBERT

£ X K ¥ F K ¥k kX ¥ X X ¥ ¥ k k% ¥ ¥ X X ¥ kX X kX X X ¥
PROGRAM COMPRISELS THE FOLLOWING ROM CHIPS:

19-142K00+01+19~142R00F02+19-142R02F03+19-142RK01F 04 RO1,

19=-142KU0UF05+19~142R01F06,19-142R01F07+19~142R00F 08

19=142R00F09+19-142K00F10,19-142R01F11+19-142R01F12
19-142r00F13,19-142KR01F14,19-142R00F15+19-142R00F16

19~142R00F17+19-142R00F18419-142R00F19+19-142RU0F20
19-142KUUF21419=142R00F22+19-142R00F23+19~142R00F 24

19-142r00F25+19~142R00F26+19-142R00F27+19-142R00F 28
19=-142R00F29+19-142RU0F30,19~142R00F31+19-142R00F32

19-142R01F33919-142RU1F34,19-142R00F35+¢19-142R01F 36
19-142R01F37+19~142RU1F38,19-142R00F39419-142R01F 40

L EE R CBR BE B K R BN K R T R R K N BN R

* %k %X %X % X X %X X X % % %x %k ¥ X ¥ ¥ ¥ %k ¥ ¥ ¥ ¥ ¥ ¥

IN ALL CASES WHLRt A BRANCH OR TRANSFER COULD QCCUR TO A

K02
RO2

RrRO2
RO2

RO2
RO2

LISTING PAGE OTHER THAN THe CURRENT LISTING PAGE. THE TARGET

PAGE SUMBER 1S SHOWN IN PARENTHESIS IN THE COMMENT FIELD.

ON' POWER~UPs OR AFTER
INITIALIZE. MICRO CODE
L1 MG« S EXECUTION BEGINS AT '001°
BALD  TLSU(NULL)

% %k % % % % ok % K ok %k %k & &k Xk Xk k % X Xk Xk % k ¥ x *x X

USER .. LEVEL  _INSIRUCTION EMULATION ENTRY-POINTS
FOLLOW. IN RESPONSE TO AN INSTRUCTION READ COMMAND
THE HARDWAREs KEADS THE NEXT USER INSTRUCTION FROM

FOUR UR SIX BYTES ARE READ: DEPENDING UPON THE
INSTRUCTION TYPEts TWICE THE USER'S OPERATION COUE
IS THe STARTING ADORESS IN ROM OF THE APPROPRIATE
EMULATION SLQUENCEe. THE OP=CODE IS SHOWN IN THE
COMMENT FIELD AND THE USER'S MNEMONIC IS THE LABEL.

*¥ % ¥ ¥ % % X% X % X X ¥ %x *kx ¥ ¥ X ¥ ¥ ¥ ¥ X ¥ ¥ ¥ %

o WM NN N ® R X H

GO TO POWER UP ROUTINE (P.43)

This information is proprietary and is supplied by INTERDATA for the sole
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83200030
83200040
83200050
83200060
83200070
85200080
83200090
83200100
83200110
83200120
83206130
83200140
83200150
83200160
83200170
83200180
83200190
83200200
83200210
83200220
83200230
83200240
83200250
83200260
83200270
83200280
83200290
83200300
83200310
83200320
832060350
85200340
83200350
83200360
83200370
83200380
85200390
83200400
83200410
83200420
83200430
83200440
83200450
83200460
83200470
83200480
83200490
83200500
83200510
83200520
83200530
83200540
83200550
83200560



[UVF3
003

[

005

006
007

uus
0Us

uia
ooR

uuc
uun

OOE
0UF

010
011

vle
013

014
uls

01eé
017

018
019

01A

018

v1c
01p

01E
0lF

INTERDATA HODEL 8/32 MICRUPROGRAM

2ALF
233%F

17tC
2355F

15:C
235

2E39
oGuu

2BF9
235

2B39
15k 4

2B39
000l

2H5F
[ggay

2B7F
23F9

2639
FEFF

2B39
ooco

1398
couo

1398
17e0

336D
13r8

6B38
13r4

1C01
1505

0109
1357

01D9
1C37

8C39
ououo

0cs9
FCOD

7C89
8110

6C39
ouoo

139
0ooo

1co0
&6LBC

1C3%
L]

0Cc39
FFFF

peCo
uuuo

psco
3740

700C
8300

8829
B210

*
*
BALK

*
BICH
BALR1
*
BFCR
BRR

x®

NK

*
CLR
DKL
*
OK
Dke
*
XK
BIT15
*
LK

x

CR

c1

*

AR
HLIHALF
*

Sk
LOHALF
*

MHR

*

DHR
*
DER1
*
bDez

*
SER2

L
LX

HALT
1LX

BALE
LX

Iy
uc
X

RALV

Ko

3]

S
uc

BAL
bc

BAL
BALNZ

01
BAL
SE
BALY

MRO«YSeIL
YUALUCBALRL

BRRONULL) +ILIRWsD
LOCe+MROWBC2

BRRONULL) «ILIRD
LUC+YS4BC2

YR+ YL YSyILIRESWD
0.0

NULL«YDeYS+ILIR«EWD
YUeYUP1eYS4DR2

YUoeYLeYSeILIRWE D
DFALTIO(NULL) «D

YOsYDoYSeILIRECD
*yQolo0000"

YUsYSelLIRsE «D
Ue0

MDRe+NULLYS
NULL YD 'MURC2

YOeYUsYSelLIRWED
YEFFFO0OU?

YOsYDeYSe1LIR+ED
YUDOUFFFF *

MHR1 (MAR)
0.0

DHR1 (#AR)
DERZ2(NULL)

PSWeFSWe'Cr
FEFALTLIINULL)

YDesYSeMROWILIRWE
FEAULTINULL ) D

05-058R02A135 PAGE 2
* 01 *
SAVE BRANCH ADDRESS
INCREMENTED LOC TO YD
* 02 x
BRANCH IF MASK TRUE
LOAD LOC (P.3)
* 03 %
BRANCH IF MASK FALSE
LOAD LOC (P.3)
* 04 %
* 05 *
00 UIVIDE
*x 06 *
(P.28)
*x 07 %
* 08 x
* 09 %
2ND OP TO MDk
COMPARE SIGNS (P.3)
* OA *
* 0B *
* 0C *
(Pe37) RO1
* 00 *
(Pe3T) RO1

CONTINUE IF WNOT ZERO (P.8)

DIVISOR WAS ZEROs SET CC
(Pe28)

DO B MINUS A
(Pe28)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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83200580
83200590
83200600
83200610
83200620
83200630
83200640
83200650
83200660
83200670
83200680
83200690
83200700
83200710
83200720
83200730
83200740
83200750
83200760
83200770
83200780
83200790
83200800
83200810
83200820
83200830
83200840
83200850
83200860
83200870
83200880
832008990
83200900
83200910
83200920
83200930
83200940
83200950
83200960
83200970
83200980
83200990
83201000
832010190
83201020
83201030
83201040



020
u21

uz2
uz23

V24
u2s
u26
u27
P}
029
024
028
v2¢
02p

vag
U2F

630
031
032
033

us4
035
u36
037

038
039

03a
038

use
U3y
03¢
03F

INTESDATA MODEL #7582 MIC

2849
gocu

2p29
FFiE

321p
3658
5652
3602
2A58
37+1
13E0
321¢
2R3k
28t

2b 5k
2BFF

2ATF
2BLF
2B5F
15F8

2BFF
2BSA
2B5F
2Br+

2B35B
0000

2A1F
2238

174
3219
3210
2A10

8rB9
4300

9t B9
THFE

5008
7615
6227
1327
6909
S5U0F
02U0
7004
1920
7810

100
1+9C

100
3£ 80
180
ALOO

181
1080
igoo
1r9C

EC19
FFFE

1c89
1F 8B

eACY
cuol
7001
1830

*

%k
SKLS
B11720
*

SLLS
BiT1le0
*

CHVR

CHVR1

*
LAl

*
LPSWR

BC1
BC2
(Y
CFFFE
UK

ce

SKRL
ne

SLL
uc

NI

Gl
X1
AL

X

Ni
BALZ
80

L

{3

tsALRNL
SRAL
01

n

YD YD 2 YSLoILIRsE 4D
10OUULBO0Y

YU YLaYSLeILIR D
YEFFRTEFRE

MROPSKe8

CBR22YSeHIHALF + 1

MR2+MR2+BIT1641
MK2eMR2+B1T1601
MR1+YSeMR2yILIR
NULLeMRIBIT1SI
CHVR1 (NULL)
MRUeMRO ¢ 4

YU+ MK2oE
PSWePSWeMRO L

YU sMAK
NULL «+NULL«IR«D

MR3eYS
YDI«NULLYSI
LOC«YD
TESTLONULL)

NULLsNULLIL
MAR « YX + MDR
LOCeMAR

NULL +NULL s IRD

YD e YDP1oeYSeILIRD
*O00UUFFFE®"

MRO« YD ILIK
MR1+YUP1eNULLDR1

CLICRULL) oILIK
MRO«YD1
MRUO«sMRO 1
MRO«FRO«sMROWE « D

ROPROGRAM 95-058R02A13

o
»
o
m
o

* 10 *

* 11 x

* 12 %
SAVE PRLVIOUS CARKY
SET MS 16 BITS
INVERT THE SIGN BIT
AND EXTEND IT
KE-CREATE HW OVERFLOW BIT
BY COMPARING BITS 15 ANU
16 OF R2
OVERFLOW 1F DIFFER
LOAD RESULTs ADJUST G & L
OR IN C & V

EFFECTIVE ADRS 70 R1 Ro2
FETCH NEXT INSTR. RO2
* 18 *

SET NEW PSW ASIDE IN MR3
POINT TO R2+1

LOAD NEW LOC

(Pe27)

INCREMENT LOC
CALCULATE EFFECTIVE ADDKESS
LOAD NEW LOC
FETCH NEXT INSTRUCTION
* 1C *

* 1D *
SAVE MS DIVIDEND
SAVE LS DIVIDEND (P.2)

SIGNS ALIKE (Pe7)
PROPOGATE 1ST OP SIGN
FORCE SOME MAGNITUDE
SET CONDITIOM COUDE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

63201060
83201070
83201080
83201090
83201100
83201110
83201120
83201130
83201140
83201150
83201160
83201170
83201180
83201190
83201200
83201210
83201220
83201230
83201240
83201250
83201260
83201270
83261280
83201290
83201300
83201310
83201320
83201330
8320134¢C
83201350
85201360
83201370
83201380
83201390
83201400
83201410
8320142v
83201430
83201440
83201450
83201460
83201470
83201480



040
041

042
043
044
045

tu6
&7

048
u4s

04A
ou4B

u4c
o4p

ULE
U4E

us0
051

052
us3

054
055
056
057

udby
0959

0ba
usp

udbc
usp

UdbE
USF

INTEHDATA

17:C
2Z1F

17tC
221U

13EC
221F
13kC
2210

2B 3k
221F

2B3r
285F
2839
235U

2139
2LFF

6318
000U

eBF9
ooou

6219
13r8

6219
15+8

6309
13F 4

6718
13+8

6A18
13+8

2A1F

13FC

1059
0EB3

1159
0L 80

1059
1E87

1159
18D

189
12k

ot'89
1CB0

1EBY
100k

uE B2
1+9C

ccaz
00oo

5C39
2600

cuey
1980

CCeA
0780
Ecz29
B210

1FA9
0&eCO

1+80
£1CO

1cCo00
Ee40

MUDEL

x
*

BTBS
BBS

*

BTFS
BES1

*

BFBS
BFS

*

EFFS
BFES1

*

L1S
CApRS2
*

LCS

*
AlS
DOSHR
*

S18
DOSKER1
*

LER

*
CEk
B11820
*

AER

*
SLR
*
MEK
*®
DER
*
FXR

*
FLR

Ar732

BALT
SX

HALT
85X

BALF
AX

BALF
nX

L
LX

- w

Ceax
e

CL
Lc

ceQX
HAL

CEQX
BAL

IME
BALV

pLi
HAL

AU
BAL

BALA

MICRUFROGRAM 05-058KR02A13 PAGE 4

BBS(NULL)Y «ILIRWD
MRO+NULL+YSI+BBS1

BFES(RNULL} ILIR D
MRUsMRO«YSI«DOSBR

BBS{NULL) +ILIR+D
MROWNULLYSIBFS1

BFS(NULL) ¢ ILIR D
MROsMRO+sYSI«DOSBR

YUsYSLvILIRYEsD
MKO+MAR«CApRS3

YOWNULLYSIeILIR
YO YUWE U

YU YU YSLeILIRCE D
LUOCYMRO«LUC«DOSBRY

YU YDeYSLe1LIReE D
NULL «NULL s [RsD

NULL+YSeYSyLERL
0+0

NULLsYDsYSHILIREWD
'oouu2800

MRO+YDeYSeAERLWC
AERZ {NULL)

MRU« YL+ YSeSER1SC
SER2 (NULL)

YU YU YSe It IRE
FFAULT(NULL) D

MRO«YSeNULLeILIRVE
UERLI(NULL)

. MROsYSeNULL

FXR1(NULL)

MROCYS
FLRI(NULL)

* 20 *
BRANCH IF MASK TRUE
DECREMENTY BY TWICE R2

* 21 *
BRANCH IF MASK TRUE
MRO=BYTE DISPLACEMENT

* 22 %
BRANCH IF MASK FALSE
INCREMENT BY TWICE R2

* 23 %
BRANCH IF MASK FALSE
MRUSBYTE DISPLACEMENT

x 24 x
EFFECTIVE ADRS TO MRO (P,5)

* 25 %
SUBTRACT TO TwWO'S COMP
SET GoL

x 26 *
FORM BRANCH ADDRESS

x 27 %
FETCH NEXT INSTR

* 28 %
SET UP FALU (P.5)

x 29 %

* 2A %
SMALLER TO MRO(P.5)
{(PeB)

* 2B *
SMALLER TU MRO (P.5)
(Pe2)

x 2C %
U0 MULTIPLYSSET CC
(Pe28)

x 20 *
TEST DIVISOR
(Pe2)

* 2E *
ARGUMENT TO MRO
(Pe39)

* 2F %

ARGUMENT TO MRO
ARM INTERRUPTS (P.40}

This information is proprietary and is supplied by INTERDATA for the sole
purpase of using and maintaining INTERDATA supplied equipment and shall
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83201500
83201510
83201520
83201530
83201540
83201550
83201560
83201570
83201580
83201590
83201600
83201610
83201620
83201630
83201640
83201650
83201660
83201670
83201680
83201690
83201700
83201710
83201720
83201730
83201740
83201750
83201760
83201770
83201780
83201790
83201800
63201810
83201820
83201830
83201840
83201850
83201860
83201870
83201880
83201890
83201900
83201910
863201920
83201930
83201940
83201950
83201960
83201970
83201980
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* 83202000
* 83202010
060 QUUD QOOO e 040 83202020
el 00GO 0C0O0 (9] G0 B32G62030
* 832062040
U6y 6FEs8 8rFrAY  LEK) St YUeYSeHNULLWILIRE SUBTRACI TO WORMALIZE 83202050
063 13r4 B21lU BALYV  FFAULTUINULL) «D (Pe28) 83202060
* 835202070
064  6h39 9829 ALR] [ YO« YUSMRUILLIRWE DO A PLUS B 83202080
U065 13F4% Belo BALY  FFAULT(NULL) «D (Pe28) 83202090
* 83202100
Ube ERI8 9E29 ALK2 Ak YU«YSeMRUsILIRYE DO B PLUS A 8320211¢
U067 13r4 B21U0 BALY  FFAULTONULL) D (Pe28) 83202120
* . * 34 x 83202130
068 3338 A01O  EXHR KR L YUsYSe1l6 EXCHANGE HALFWORDS 83202140
U69 2Br+ 1C99 L NULL« YU ILIRWD 83202150
* 83202160
U6A 6B39 8829 Skk1l St YUeYUsMROs ILIRE D0 A MINUS B 83202170
U6l  13F4% Rz1lU RALY FFAULT(NULL) D (P.28) 83202180
ES 83202190
* CALCULATE EFFECTIVE Kx ADDRESS 83202200
* 832022190
06C 239A 19CY CADRS  aXx MARsYX e MDRCADRS2+C TRANSFER IF KX1 OR RX3 {(P.4) 83202220
el 2A1F 1£00 L MRU o FAR D2+ (X2)+(L0OC} TO MRO 83202230
* 832062240
06 3210 1004 CApRS1 Al MRUWMRO+ 4 ADD 4 FOR LOC INCREMENT 83202250
U6F 03Fr8 08300 CADRS3 BAL (MRE) (NULL) RETURN TO CALL 83202260
* 83202270
* * 38 ¥ 83202280
070 QUGOU QGO0 LDR e 040 83202290
071 outo0 ovuoo ne 040 83202300
* * 39 * 832023140
072 QO0UU OULOUO CUDR uC 0o 83202320
U73 QUuLL 0900 oc 0+0 83202330
* * 3A % 83202340
674 GUUU QUUU  ALR oc 0+0 83202350
075 OoCcuy 0UDO ne 040 83202360
* * 3B % 83202370
U7 OBLGU VLUU  SDLK LC Us0 83202380
077 0LUU QuULo ue 0e0 83202390
* * 3C * 83202400
078 0O0UE OUOO0 MDR uc 00 83262%10
079 0QuuUu OCGOU oe 0.0 83202420
* . * 30 * 83202430
07A 0000 GOUOD DDR 3] 0.0 83202440
078 0000 OGOO LiC 0.0 83202450
* * 3E * 83202460
07C 000U VOVO  FXDR oe 00 83202470
u70 00UO 0000 uc 040 83202480
* * 3F * 83202490
07E 0GUO 0000 FLDR [s]o 0s0 83202500
07Ff 0OOCGUOD OUUO bC 0.0 832062510

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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u80
u81

ve2
083

o8y
U85

Gae
087

088
089

UBA
u8g

v8C
08p

U8t
U8F

090
091

092
0935

094
095

096
097

uys
099

09A
098

09cC
09D
89E
09F

INTERDATA MODEL 8/352

12¢8
2B7¢

28FF
255A

17eC
2pHF
13kC
VUL

219A
26839
2B9A
28k 9
2839A
2B39
2B9A
2BY9

2H9A
2b3F

2B%A
13+8

2R9A
2839

2B9A
2839

2E9A
13r8

2B5A
138

2A3B
2E3B

13F4

Guuo

SE80
1C83

1F81
113A5

op1s
1F9C

019
oouo

1088B
589

10186
0nBY

108H
7089

1.:88B
(312

188
1089

1188
04CO

in8B
1nB9

1:1:88
cB9

1188
D780

1:88
[el-11]

1+ 80
FD8s
8110
oouoo

*
*
STH

BAL

BT1C

BALZ2

BFC

KAL

AX

BALT

BALE
(A1

i
HAL

0
BALV
0c¢

MLCRUFPROGRAM 05-058R02A1%8 PAGE 6

STORE (MR6)
MUR YO DW2

NULLsNULL L
MAR«Y X+ MDReBALL

BCLUNULL) o ILIRWD
NULL «+RULL+IRWD

BCLINULL)ZILIRWD
Ue0

MAR«YX+MDR+DR2
YD YUsMDR«ILIR«E WD

MARsYX s MOROCR2
NULLsYD'MORCILIReE WD

MAR s YX+MURDR2
YU« YUeMDEeILIRsL D

MAR s YX+sMDRWDR2
YU« YDeMDReILIRSE WD

MARYXsMDR+DR2
YO MDR«ILIRCESD

MARsYX ¢eMDR +DR2
ClL(NULL)

MARs YXeMDRDR2
YDoYUsMDRILIREWD

MAR+YX+MOR+DR2
YOoYUsMDRe ILIRSE WD

MIAK s TX e MUK 9 DR2
MH1 (NULL)

MAR « YX e MURDR2
DHYI (NULL)

MR1+YDP1eNULL
YO«YDP1eMDRs ILIR
OFALTO(NULL) D
040

x40 %
COMMON ROUTINE (P.14)
EXECUTED INSTK.
* 41 *
INCREMENT LOC
CALCULATE BRANCH ADDRESS (F.7)
* 42 *
BRANCH IF MASK TRUE (P.3)

* 43 x
BKANCH IF MASK FALSE (P,3)
* 44 *
* 45 %
* 46 x
* 47 *
% 48 *
x 49 %
(Pe2)
* YA *
* 4B %
* 4C *
FETCH MULTIFLIER
(Pe37)
* 4D *
FETCH DIVISOR
(Pe37)
(Pe28)

This information is proprietary and is supptied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83202530
83202540
83202550
83202560
83202570
83202580
83202590
83202600
83202610
832062620
83202630
83202640
83202650
632026640
83202670
83202680
83202690
83202700
83202710
83202720
83202730
83202740
83202750
83202760
83202770
83202780
83202790
83202800
83202810
83202820
83202830
83202840
83202850
83202860
83202870
83202860
83202890
83202900
83202910
83202920
83202930
83202940
83202950
83202960
83202970
83202980
83202990
83203000



UAD
UALl

UA2
UA3Z
VAL

UAS
(67 323
UAT

VA8
VA9

OAA
GAB

vacC
QAD

VAL
OAF

uBo
0B1

B2
uBd

uB4
U85S

uBe
UR7

DR&
o9
upn
uBB
URC
URD

UBE
UBF

INTENDAT/, MOCEL B/52 MICROPEOGRAM

1208
267k

1218
2879
2BFF
Z2R1F
28 5F
235k

2B9A
2659

2HYA
2BF9

2B9A
2899

2B A
2839
2B9A
20LF

2B3a
15+8

2B 9A
2859

2B%A
2R39

2B%A
2uéB

5L 80
icev

s8UCU
1087
1F99

1£.00
1500
1805

18F
5189

11.8F
crBY

10:8F
7uB9

1(:8F
el B9

108F
1089

11:8F
u4Co

11,:8F
1089

108+
oLBY
1i:8F
ED99

1L:8F
1C9cC

B8C40
F2C0

6#C4o
FuB80

LRC12

*
CRC1e

BAL
RALA

BAL
BALA

STORE (MR6)
MUR s YU «DWH

KUFULL (MHK6)
MUR« YU s MUK «DWl o F
NULL +iNULL s ILIRAD

MKO s« MAR

YU.LGC
LOCeMKOeBALZ

MAR s Y X MDRDRY
YOo YD eMDReILIRWE WD

MARY YX o MDR+DRY

NULL+ YD oMOReILIRSE D

MARs Y X s MDR +DRY
YUeYUsMDReILIR«E oD

MAR s YX o FDRDRY
YU« YL e MOK9 1ILIR L oD

MAR« YX o MUR «DRY

YOSMURSILIRSESD

MAR « YX 2 MUR ¢+ DRY
ClenuLL)

MAR s YX 9+ MURDRY
TUsYDMDRyILIRE oD

MAK s YXsMDR+DRY
YO YD o MDRoJLIRCE 4D

MAR s Y X+ DR« DRY
YO eYUPTWMDReILIRSD

MAR ¢« YX s MORyDRY
MROe YL DU
ROHALF (MK6)
CRC12A(NULL)

RUHALF (MR6)
CRC16A(NULL)

05~-05&4F02A13%

PAGE

COMMON ROUTINE
EXECUTED INSTR.

(Polt)

FEICH FULLWORD (P.31)

BRANCH ADRS TO MRO
INCREMENTED LOC TO R1
LOAU LOC (P.6)

(Pe2)

‘.P'Bj

FETCH CHECKWORD (P.31)
ARM INTERRUPTS (P.H2)

FETCH CHECKWURD (P+31}
ARM INTERRUFTS (P.42)

7

o
o

S4

55

56

57

58

59

S5A

SB

5C

SD

S5E

Sk

83203026
83203030
83203040
832G3050
83203060
83203070
83203080
83263090
83203100
83203110
83203120
83203130
83203140
83203150
832031690
83203170
83203180
83203190
83203200
63203210
83203220
83203230
83203240
83203250
83203260
83203270
83203280
83203290
83203300
83203310
83203320
83203330
83203340
83203350
83203360
83203370
83203380
83203390
83203400
83203410
83203420
83203430
83203440
8320345¢C
83203460
83203470
63203480
83203490
83203500

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




uco
uct

ucz
ucs
uCy4

ocod
uce
e

ucs
0c9Y

uca
UCkE

ucc
ico

uCe
OCF

ubo
001

op2
D3

ou4
oDs

tDe
on7

Lt
up9

DA
UpH
opc
ubDD
UBE
0DF

(NTERDATA MODEL #8732 MICROFPROGRAN

12p8
6B79

12008
2B79
2BFF

2HtHF
2etF
ouuu

1z08
13+8

120:8
13F8

lz2v8
13+8

1208
1318

2694
13F8

2HYaA
6BF9

2B9A
13F8

2B9A
13F8

2BYA
15+ 8

21:9A
2A1F
130
6B39
13FY4
0oGo

SE80
1F87

BECY40
1LA3
1F99

183
1+ 99
cuuo

cauo
c400

cuoo
C700

clicu
01CO

cueo
DU4%0

108F
4500

1L8F
51189
158F
4600

118F
4700

1.8F
S9C0

108F
1A%
0700
F620
B210
0voo

*
*
STE

AHM

cBT2

ATL

ABL

RTL

KBL

LE

{18

(113

DER2

RAL
AU

HAL
b

P

e
RAL
RAL

PAL
HAL

bAL
HAL

BAL
HAL

RAL

STOKE (MRE)
MUK« YU o NULL s DWH

RUHALF (MR6)
MUK« YD sMDR D2V E
NULL «NULL+ILIRWD

NULL s NULL W2

NULL«NULL+ILIR D
U0

ATBL{MRE)
ATLLINULL)

ATBL{MKG)
ABL1(NULL)

RTBL (MR6)
RTL1(NULL)

RT1BL (MR6)
RBL1 (NULL)

MAR+ Y X ¢ MDR «DRY
LE1(NULL)

MAR » Y X« MUR s URY

NULLsYOeMDReILIRE+D

MAR+ YXvMUR s DRY
ALI(NULL)

MAR«YX+MOR +DRY
SE1(nuLL)

MAR« Y X s MOK « GRY
ME 1 (NULL)

MAR « YX+MDR +ORY
MRUOsMURe ILIRE
PEZ (NULL)

YO oYU v MRU o £
FRAULT(NULL) «D
0+0

05-058R02A13 PAGE 8

* 60 *
COMMON ROUTINE (P.14)
EXECUTED INSTRUCTION

* £l *
FETCH HALFWORD (P.31)

x b4 ¥
COMMON OVERHEAD (P.32)
(Pe33)

*x 65 *
COMMON OVERHEAD (P.32)
(Pe33)

* 66 ¥
COMMON OVERHEAD (P,.35)
(Pe36)

* 6T %
COMMON OVERHEAD (P.35)
(P+36)

* 68 *
(Fel®)

* 69 %

% BA *
(P+10)

x 68 %
(Pe10)

* 6C %
(Pel3)

* 60D *

TEST DIVISOR

FAULT IF ZERO (P.2)
DG DIVIDEs SET CC
(Pe28)

83203520
83203530
83203540
83203550
83203560
83203570
83203580
83203590
63203600
83203610
83203620
83203630
83203640
83203650
83203660
83203670
83203680
83203690
83203700
832037140
83203720
83203730
83203740
83203750
83203760
83203770
83203780
83203790
83203800
83203810
83203820
83203830
83203840
83203850
83203860
83203870
83203880
83203890
83203900
83203910
83203920
83203930
83203940
83203950
83203960
83203970
83203980
83203990

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




UEO
oel

e 2
UE3

0E4
CES

Ote
U7

0Lk
UEY

OEA
OLB
UEC
OO
UEE
ULF

1]
OF1

oF2
0F3

OF4
OF5
0r6
oF7
oFE
oF9

OFA
kb

OFC
UFD
OFE
UFF

INTERDATA MODEL #/32 MICROFRCGRAM

0000
0uoo

1400

-41C0

BOCO
4340

1188
pr40

BI40
1r99

940
N85

RI4U
TUAF
P9Y40
e85

ooeo
oouo
GGuo
[

(O]
0009

gooo
guog

uuoy
0uo0ge

0uUo
0000

0600
ouuo

6uuo
00uG

*
*
STy

e

STME

*
LME

*
LHL

*
TET

*
SBT
*

RyT

*
cBT
CbT1
*
Lo

STMD

LMD

LC
be

RAL
HAL

BAL
BAL

n
rAL

BAL
BRAL
X

BAL
0X

AL
XX

[H
uc

uc
uc
cC

ne
¥

i:C
pc
uc

uc
oc

De
nc

0+0
0+C
CADHS{MREe)
STEE1 (NULL)

HUFULL (MRE)
LMET(NULL)

MAR+ YX s MDReDR2
LALY (NULL)

COMBLT (MRD)
NULL«NULL+ILIRD

COMBLT(MRS)
MURsPFMiR2 ¢MDR«CBT2

COMBIT(MRD)
MORMR2+MPDR«CBTL

COMBLT(MRB)
MURsMR2yMDE«CBT2

Ue0
0«0

0e0
0+0

0.0
Us0

0+0
0+0

0.0
Us0

0«0

850

040
0e0

00
0s0

U5-058R02A13 PAGE 9

* 70 %
* 71 *
CALCULATE ADDRESS (P,5)
(Pa10)
* 72 %
READ 18T FULLWORD (P,31)
(P«10)
*x 73 *
(Pedl)
x 74 *
(Pe30)
* 75 %
(Pe30)
(Pe8)
*x 76 *
(P«30)
* 77 %
(Pe30)
(Pe&)
* 78 *
*x 79 %
* TA *
* 7B *
¥ 7C *
*x 70 *
* TE *
® TF %

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and .5!’!3“
not be used for any other purpose unless specifically authorized in writing.

83204010
83204020
83204030
83204040
83204050
83204060
83204070
83204080
83204090
832041060
83204110
83204120
83204130
83204140
83204150
83204160
83204170
83204180
83204190
83204200
83204210
83204220
83204230
83204240
83204250
83204260
83204270
83204280
83204290
83204300
83204310
83204320
83204330
83204340
83204350
83204360
83204370
83204380
83204390
83204400
83204410
83204420
83204430
63204440
83204450
£3204460
83204470
83204480
83204490
83204500



100

101
102
1u3

104
105
106

107
1c8
109

10A
108
10C

10D
10E
10F

110
111
112
113

114
115
1le
117

118
119
11A
118

11C
110
A1E
13F

INTERDATA

ouGo

135t 0
OB 8
235431

328F
l2p8
2Bt

323k
121:8
eb79

323F
l2u8
2B3F

323+
12u8
6B3F

3390
OBF 8
2301
2Bk

2A1F
6BF U
6B%0
13F4

2ASF
6219
6831
13F4

2A3F
6219
6831
13F4

0000

44C0
0500
1F01

000F
4500
1c85

000t
4400
185

00OF
4080
1080

QC0LE
5080
11,80

oouH
3]
1+51
1+ 99

MOREL &/32 MICROPROGRAM 05-058R02A13 PAGE 10
ORG  "100° 83204510
* 83204520
* 83204530
DC 040 83204540
* 83204550
COMLML DALC EXLSTM(NULL) +140R4  EXIT IF DONEs ELSE READ NEXT 83204560
COMLM EXL  (MR6)(NULL) EXLCUTE LOAD 83204570
AX  YDI+MR1+YD1+COMLML  BUMP R1 FIELD & LOOP 83204580
* 83204590
* 83204600
STM1  SI  MR1sNULL+15 MR1=*FFEFFFF1Y 83204610
HAL  COMSTM(MKG) TO COMMON ROUTINE 83204620
L MOR s YU s 140KG EXLCUTED INSTRUCTION 83204630
* - 83204640
STMEL SI MRLeNULLs14 MR1=*FFFEFFF29 83204650
RAL  COMSTM(MR6) TO COMMON ROUTINE 83204660
0L MOR+YDsNULL + I4DWY EXECUTED INSTRUCTION 83204670
* gszuusao
LMl SI  MRLeNULLe15 MR1zZFFFFFFFL0 . B3204690
AAL  CUMLM{MR6) 70 common RoUTINERY ' @ |22 1 V4 tCade3204700
L YU+ MUR EXECUTED INsTRucTION Ok |R) 83204710
* 83204720
LMEY  SI  MK1eNULL+1% MR1='FEFFEFE2? 83204730
BAL  CUMLM(ARG) TO COMMUN ROUTINE 83204740
AU YDsNULL sMDR EXECUTED INSTRUCTION 63204750
* 83204760
* 83204770
* 83204780
COMSTM S1  MARGMRO4 TEMPORARY DECREMENT 83204790
CHSTML FXL  (MR6) (NULL) EXECUTE STORE 83204800
AX  YDI+MR1eYD1+CMSTML+C BUMP R1 FIELD & LOOP 83204810
LXLSTH L NULL sNULL + ILIRsD FETCH NEXT INSTRUCTION 83204820
* 83204830
* 83204840
* 83204850
Lel L MRO + MDR ARGUMENT TO HRU 83204860
LE2  Cb@  NULL*MRU«MRO SET UP FALU 83204870
SE YD«MROWNULL+ILIKE  SUBTRACT TO NORMALIZE 83204880
BALY  FFAULT (NULL) +D (Pe28) 83204890
* 83204900
* 83204910
ALl L MK1MDR 83204920
CL@X MROsYD'MRLVAE2C SMALLER OPERAND TO MRO (P.11) 83204930
AL YUSMKLeMRO+ILIRSE DO B PLUS A 83204940
BALV FFAULT(NULL) D (P+28) 83204950
* 83204960
* - 83204970
SE1 L MR1+MDR 2ND GPERAND TO MR1 83204980
CEQX MRO+YDeMR14SE24C SMALLER TO MRO (Pe11) 83204990
SE - YDaMK1aMRO+ILIR<E . DO B MINUS A 83205000
BALV FFAULT(NULL)+D (Pe28) 83205010

This information s propristary. and. is supplied by INTERDATA far the sole
purpose of using and maiptaining INTERDATA sypplied equipmeat and shalt
not be used for any other -purpese. uniess specifically authorized in writing.

B=FEFF F88&F



120
121

122
123

124
12%

126
127

128
129

12A
12k

12¢
12D

12¢
12F

130
131

132
133

134
135
136
137
138
139

13A
13B

13C

13D
13E

INTERDATA

26849
aouo

3618
13r8

4B3F
158

3619
13F8

2B50
227F

1218
YRFF

1208
4B TF

48+9
Fouo

44319
GFGUO

4BF9
ooy

4K19
6539
1314
guouu

4519
TFFF

HBF9

&B39
13F4

9 8LF9

0r ol

9FFY
ANUL

5015
SA40

5059
An00

5015
5340

1t 81
1cav

4rCco
11180

4-CO
0183

DC39
0000

cHBY
Gouv

9C79
0uoo

&6FF9
9829
B210
0oug

ArF9
FHEF

BC79

8829
B210

MODEL

*
*
SKHLS
Curnl
*
SLHLS
CApDO1
*
S1BR

*

LBR
EFSR1
*
EXBR

*
EFSK

*
WBR

x
RBR

*
WHR
016171
*

RHR
DIGIT2
*

WOR

*
RDK

*
AE2

SSR
ONES

OCR

$k2

8752

SHHL
Qc

SLHL
ne

kI
HAL

LBR
HAL

NI
BAL

A
LX

BAL
WD

SAL
KD

WHA
DC

KHA
Le

WORA
nc

HUKA
AE
RALV
ne

SSRA
uc

OCRA

st
BALV

MICROPROGRAW

YDeYUsYSIeILIR«E D
*U0000FDYY

YUeYDeYSLeILIR«EWD
*000UAUOL"

MRO+YSeHIHALF o1
STBR1(NULL)

YU+ YSelLIRD
TESTI(NULL)

MROs YD oHIHALF «1
EXBR1(NULL)

YD «PSWeNULL e IL
MR3+YSEPSKRL

RWBRR{(MRE)
NULL « MDR

RWHRK{(MRE)
MOR e MOR sDWR2

NULL«YDeYS+ILIR«ED
*FOV0CUODY

YSeYUWNULLeILIRYEWD
*UFguuQUO

NULLeYDeYSWILIRWED
0.0

YSeYUeNULLILIRsED
YO eYD«MROCILIRWE
FRAULT(NULL) «D

0e0

YSeYU'NULLWILIRsESD
TTFFFEFER?

NULLsYDsYS4ILIR+ED

YO YUeMRO«ILIRWE
FFAULT(NULL) D

05-056RU2A13

SAVE MS 16 BITS
(Pel3)
(Pe27)

SAVE MS 16 BITS
(Pel3)

PSW TO Rle INC. LOC
NEW PSW TO MR3
{(Pel2)

(Pel2)

DO A PLUS B

(Pe28)

DO A MINUS B
(Pe28)

i1

0

91

92

93

94

95

96

97

98

99

9A

98

°D

9E

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83205030
83205040
83205050
83205060
83205070
83205080
83205090
83205100
83205110
83205120
83205130
83265140
83205150
83205160
83205170
83205180
83205190
83205200
83205210
83205220
832065230
83205240
83205250
83205260
83205270
83205280
83205290
83205300
83205310
83205320
83205330
83205340
8320535¢
83205360
83205370
83205380
83205390
83205400
83205410
83205420
83205430
83205440
83205450
83205460
83205470
83205480
83205490
83205500



13F
140
141
142

143
144

146
147
148
149

14A
148
14cC
140

14E
144
150
151
152
153
154

155

INTERDATA MODEL

2A5F
4Bp79
28Uk
221F

1208
4Bk

32uk

2B7F
2A5F
4BF9
2ATF

330F
23F3
335D
2BFF

2B9F
4Bt F
17eC
13r0
oBr8
3252
2313

2BFF

1cou
ArCO
3E80
1C8A

5180
1080

1166

1080
1580
AFCO
180

in07
094t
SFHO
1F99

1908
2+ED
5540
53C0
00
1001
094t

1F99

*

8752 MICRUFROGRAM

* COMMON HBR+WBR

*

RWBKRR L
SSKA
AINC
LX

*

*

Wkl BAL
WL

*

*

KB1 Ll

MR2+YS
MUR«YD e NULL
YDIeNULLYSI
MEK3+YD+CHNBRW

RWBRX (MR6)
NULL +MOR

MRE s RE2

* COMMON KBeWB

*

RWBRX L
L
SSRA
L

*

CHMNBRW L1
SX

183 N1
L

*

BRW2 L

BkW3 SSKR
BALT
BALC
EXL

BRWY4 AL
&X

*

ENDBRW L

MUR +MUR
MK2eMDR I4DRY
NULL YO oNULL
MR3«MDR

YOLe7

NULLvMR3«MR2 +BRW2C
PSWePSWe 'FFO®

NULL «NULL«ILIRWD

MARsMR2+DR2
NULL s NULL o E
ENDBRW{NULL)

BRW3 (NULL)

(MR6} {NULL)
MR2+MR201

NULL +MR3:ME2+BRW2+C

NULL+NULL+ILIRWD

05-058R02A13 PAGE 12

MR2=START ADRS
ADURESS THE DEVICE
POLINT TO R2+1
MR3=ENDING ADRS

COMMON SET=-UP ROUTINE
EXECUTED INSTRUCTION

MR2=START ADURESS
ADDRESS THE DEVICE
MRA=ENDING ADDRESS

CC MASK

COMPARE STARTIEND
CLEAR CONDITION CUDE
AND EXIT

FETCH HALFWORD

SENSE DEVICE STATUS
EX1T IF BAD STATUS

LOOP ON BUSY

DO INSTR AT (MRe)
INCREMENT ADODRESS
COMPARE TO FINAL & LOOP

EXIT

purpose of using and maintaining INTERDATA ‘supplied equipment and shall

This information is proprietary and is supplied by INTERDATA for the sole
not be used for any other purpose unless specifically authorized in writing.

83205520
83205530
83205540
83205550
832065560
83205570
83205560
83205590
83205600
83205610
83205620
83205630
83205640
83205650
83205660
83205670
83205680
83245690
83205700
83205710
83205720
83205730
83205740
83205750
83205760
83205770
83205780
83205790
83205800
83205810
83205820
83205830
83205840
83205850
83205860
83205870
83205880



le6

167
168

169
16A

168
lec

16D
leb

172

175

17¢
177

178
179

INTERDATA

2A1F

Ly 20
dsYeR?)

2BFF

3259
2A1F
4A10
2BF1

88F9
2BFF

4B79
2Bk

1478
1+ 8A
1c80
1600
1080
GFCO
BLCO
1908
1607

2rt 0
5540
57C0
0rCo

" Q85F

CLC3
54C0
0183

E1AY
8210

449
7810

copes
1+99

EC49
7Ll

1080
0ouCo
1+9%

SUFF
1ps0
pheo
0839

9UAD
1F99

AlIA3
1+99

MODEL &/32

*
* AUTO~LOAD

*

AL1 LI

*
L
Ll
L
L
L8
(CRA
L
LI

*

AL2 SSR
RALT
BRALC
RDR
SX
STB
oL

rB2 RD

*

*

MEL FiE
ALV

X

x

STBR1 STBR
b}

*

*

STl STw
L

*

*

EXBK1 £ XB
(G

*

*

LB1 L
LE
L

*

*

cLB1 N1
L
LB
S

x

*

WDl WDA
L

*

*

881 SSA
L

MICROFROGRAF 05-058R02A13 PAGE 13

MAR.X178"

MUR s NULL e PR2
MR24%80°
MRS e MRO
MR1¢MDR

MRL PRI ¢ NULL
NULL +MR1+MDR
MAR «MR29DR2
YUT 7

NULL «NULL 2 E
ENDBRUW (NULL)
AL2(NULL)
MROWNULL

NULL + NULL *MRO+AL24C

MUK oKk O «MDR e DW2
BRW4 (MR6)
MDR«MURIDWZ

YUsYUsMDReILIRWE
FFAULT(NULL) «D

YSeYUsYSeILIR
YSeYSeMRUD

MUR« YD« MDRDWZ
NULL s NULLILIRD

YOeYSeILIR
YUeYL emRU L

MRO+MDR
YD« MKO e MDK
NULL +NULL+ILIR.D

MRLeYDo "FF?
MKO « MDR
MRO s MRO «MDR

NULL +MR1IMROs ILIR+E D

NULL+YDeMDRE
NULLsNULLILIRWZD

MURe YD e MDReDW2E
NULL +NULL+ILIR.D

KILL ADRS CALCULATION LOGIC
AND FETCH BINDV SPECIFICATION
MR2=START ADDRESS

MR3=FINAL ADDRESS

MR1=DEVICE NUMBER

ADRS & READ 1ST HW
SET CC MASK

EXIT IF BAD STATUS (P.12)
LOOP ON BUSY

INPUT DATA BYTE

LOOP IF BLANK

STORE FIRST NON=-ZERO BYTE AND
CONTINUE INPUT (P.12)
EXECUTED INSTRUCTION

DO MPYs START INSTR FETCH
(P+28)

COPY Rl 24131 T0 R2 24331
RESTORE R2 0:15

COPY Rl 24231 TO MEMORY

SWAP BYTES
RESTORE R1 03215

COPY HW TO MROQ
MS OR LS BYTE To R1

ISOLATE 1ST OP BYTE
2ND OP BYTE IS IN MDR
GET IT

SUBTRACT TO COMPARE

ADRS DEV & OUTPUT BYTE

ADRS DEV & INPUT STATUS

This information is proprietary and is supplied by INTERDATA for the sole
ourpose of using and maintaining INTERDATA supplied equipment and shall

83205900
83205910
835205920
83205930
83205940
83205950
83205960
83205970
83205980
83205990
83206000
83206010
83206020
83206030
83206040
83206050
83206060
83206070
83206080
83206090
83206100
83206110
83206120
83206130
83206140
83206150
83206160
85206170
83206180
83206190
83206200
83206210
83206220
83206230
83206240
83206250
83206260
83206270
63206280
83206290
83206300
83206310
83206320
83206330
83206340
83206350
83206360
83206370
83206380
83206390
83206400
83206410
83206420
83206430
83206440
83206450
83206460



17A
178
17¢C
17D
17
17F

INTERDATR

239A
321k
2340
2B9F
UBFB
CBHF

1GFD
1004
1t 5L
1E00
oB0o
1F99

MUDEL 8/52 MICRUPRUGRAM 05-058K02A13 PAGE 14

* % ¥ %k X% % ¥ ¥ ¥ X ¥ X %k % ¥ ¥ ¥ ¥ * *k k ¥k *x %k

*

COMMON SUBROUTINE FOR STHeST+STEsRH *

*
*
x
*
X X ¥ %k ¥ X ¥ % X % ¥ % % ¥ ¥ X
*
*
*
S

TORE AX RAR e YX e MDR«STORLLC
Ll MRO+4
AX MAR«MROsMAR+STORE2
STUREL L MAR s M AR
STORE2 EXL (MR6) (NULL)
L NULLsNULL+JILIRLD

¥

E 3

¥ ¥ X X ¥ X X x %

TRANSFER IF RX1 OR RX3
ADD 4 IF RX2

UPOATE MAR
MAR=EFFECTIVE ADDRESS
EXECUTE INSTRUCTION

DO NEXT INSTR

This information is proprietary and, is supﬁliaﬂ by INTERDATA for the sole
purpose of using and- maintaining INFERDATA supplied equipment and shall
not be used fer any other purpese unless specifically authorized in writing.

83206489
83206490
83206500
83206510
83206520
83206530
8320654
83206550
83206560
83206570
83206580
83206590
83206600
83206610
83206620



iso
181
182
183

184
185

186
187

188
189

18a
18B

18¢
18p

18t
18F

190
191

192
193

194
195

196
197
198
199

19A
198

19C
190

19t
19F

INTEHDATA MODEL 8752 MICROPROGHRANM  U5-

12008
13F0

1208
17t 0

12ue
13518

2A1A
2BF9

2A1A
2839

2A1A
28k 9

ZA1A
2B59

2A1A
2839

2A1A.
- 2B3F

2B7TA
13+8
2A1A
2B39

2A1A
2039

S2A1A

2859

2A1A
2B39

2A1A
2B39

2A1A
2839

7800
0019
7800
o9

BLCO
ACBO

1089
5830

iGa9
5830

1u89
08350

1089
7830

1L89
68350

1089
1630
1p80
04C0
1089
1330
1189
0e:30

1pas
8870

189
9870

1589
caTo

1089
cev7o

*
*
BXH

BXLE
LPSW
TH1
Nﬂi
CLH1
OHI
XHI
LHY
Chl
AK1
SHI
SKHL
SLHL
SKHA

SLHA

BAL
BALC

BAL
RALNC

BaL
BAL

SRHL
SLHL
SKHA

SLHA

BXLH{MRSE)
BCL{NULL) +ILIRsD

BXLH{#R6)
BC1(NULL) +ILIRD

RUOFULL (MR6)
LPSW1(NULL)

MRO's YX+MDR+ ILIR
NULL ¢ YDeMRQWE D

MRO«YX+MDRILIR
YO+« YOWFROE oD

MRO«YX s MDRs ILIR
NULL+YO«eMROsE WD

MRO«YXeMDRe1LIR
YUsYUsMROoE oD

MRO«YXsMDK e ILIR
YOsYDeMRUGE D

MRO+YXsMDRYILIR
YU«MROsE 0D

MUK « YX A MDR
CliNULL)

MRO«YXeMDRy 1LIR
YD+ YDeMROWE 2D

MRO+YX9MDReILIR
YO+ YDeMROUSE D

MRO«YXeMUORsILIR
YU« YUeMRUOSESD

MRO« YXeMDR s ILIR
YO« YU+MROGE <D

MRO+YX+MDRILIR
YO+ YDeMROE LD

MKO«YXsMDRs ILIR
YO«YUSMRUE D

COMMON ROUTINE (P.18)
(Pe3)

COMMON ROUTINE (Ps18}
{(Pe3)

FETCH FW PSW (P.31)
(Pe27)

{(Pe2)

co

[op }

c2

c3

C4

c5

Ce

c7

c8

. CA

cB

cc

€D

CE

CF

This information is proprietary and is supplied by INTERDATA for
purpose of using and maintaining INTERDATA supplied equipment anu shall
not be used for any other purpose unless specifically authorized in writinj.

sole

83206640
83206650
83206660
83206670
83206680
83206650
83206706
83206710
83206720
83206730
83206740
83206750
83206760
83206770
83206780
83206790
83206800
83206810
83206820
83206830
83206840
83206850
83206860
83206870
83206880
83206890
83206900
83206910
53206520
83206930

- 83206940

83206950
83206960
83206970
83206980
83206990
83207000
83207010
83207020
83207030
83207040
83207050
83207060
83207070
83207080
83207090
83207100
83207110
83207120



1A0
1A1

1A2
1A3

1a4
1A5

1A6
1A7

A8
1A%

laa
1aB

1AC
1Ap

1AE
1AF

1B0
181

162
183

1B4
1BS

1Hé
1B7
16
189

1BA
18B

18C
1BD

18F

INTERDATA MODEL 8/32 MICRUFROGRAM

1208 1B0U STH
13F8 4100
*®
1206 BRCO LM
13F6 4280
*
1208 gc4o  STB
13F8& SACH
*
1218 BC4y B
13t6 5ihCH
E 3
12i:8 BC4® €LB
13F8 %6488
*
1208 1806 AL
1318 5580
*
1208 BUCE WB
138 50C0
*
1208 BUCH kB
13F8 5140
*
1208 BCH%O  WH
4BF9. DIBY
*
1208 5£8U0 KH
4379 CckA3
: *
1208 BC40 WD
13F8 5080
*
1208 BCH40 RD
4B79 8LASZ
2LFF 1+99
0UUU DO0OD
*
*.
1208 BCH4D  8S
13F8 5t00
*
12p8 BC4O OC
48F9 BDAD
28FF 1F99 .-
6000t QUL

RAL
BAL

BAL
AL

BAL
PAL

BAL
BAL

BAL
3AL

BAL
BAL

BAL
HAL

RAL
RAL

BAL
WwHA

BAL
HHA

BAL
BAL

BAL
RDA

bc

BAL
BAL

BAL
oca
b -
ne

CADRS (MRE)
STM1(NULL)

ROFULL (MKRe)
LMl ¢MULL)

RUHALE (MR6)
STBIINULL)

RDHALE tMR& )
LBIENULLY

ROHALF ( MR6 )
CLBI ¢NULL)

CAURS (MRE)
ALL¢NULLF

RUFULE EHRé)
WB1 MGLL)

RUFULL ¢MR6 )y
RBI (NULL)

RDHALF ¢MK6)

NULL«YD+MDRsILIRE D

STUORL {MR6)
FMOR oYU SNULL +DW29E

ROHALF (MRé)
WD1¢nNULL)

RDHALF (MR6)

MOR ¢ YU «MDR «DW2 o E
NULL+NULL+ILIRWD
0+0

RUHALF ¢MR6 ).
SS1ENULL)

RDHALF (MR6)
NULL + YD +MDRE
NULLEsNULL « ILIRD
00

05-058R02A13

PAGE 16

83207140
* DO 83207150
CALCULATE ADORESS (P.5) 83207160
(Pel0) 83207170
* D1 832071806
GET 18T REGISTER (P.31) 83207190
(Pel0) 83207200
* D2 83207210
FETCH HALFWORD (P.31) 83207220
(Fel3) 83207230
* D& 83207240
FETCH HALFWORD (P.31)}) 83207250
(Pal3) 83207260
R * P4 83207270
FETEH HALFMORD (P.31) 83207280
(Pel3) 83207290
* D5 83207300
CALCULATE ADDRESS (P.5) 83207310
(PeX3) 83207320
* Dé 85207330
GET ADRS OF LIMITS (P.31) 83207340
tPeX2) 83207350
* D7 83207360
GET ADRS OF LIMITS (P«31) 83207370
(Pe22) 83207380
* D8 83207390
FETCH HALFWORD (P.31) 83207400
83207410
*.D9 83207420
COMMON ROUTINE (P.14) 83207430
EXECUTED INSTRe. 83207440
* DA 83207450
FETCH HALFWORD (P.31) 83207460
(Pel3) 83207470
* 0B 83207480
FETCH HALFWORD (P«31) 83207490
83207500
83207510
83267520
83207530
* DD 83207540
FETCH HALFWORD (P.31) 83207550
(Pe«l3) 83207560
. * DE 83207570
FETCH HALFWORD (P.31) 83207580
83207590
83207600
83207610

;'ﬂ; o 5 e I __w—fw INTERDATA for the sole

s 0f usings.and! i 5 e eqi and shall

PPl

ized: in writing.




iCu
1C1
1c2
iCc3

icH
1CS

1cé
1Cc7
ice
1ce

1CA
1CB

icc
icop

1CE
1CF

1Do
101

1p2
s

1p4
105

1D6
107

108
1p9

1pA
108

1nc
10D

1DE
1DF

INTERDATA

1a2p8
239F
2BFF
13F8

2A3A
13F8

1218
2B9F
13r8
23LF

1208
0318

2B9A
13F8

2894
138

13FD
235F
13+9
282

2A1A
2B39

2A1A
2B39
ZALA
28359
2A1A
2es9
2A1A
2Bs9

2A1A
2B39

1500
1439
1F81
BH40

1p80
R&40

1600
13800
[ 4E-31]
1811

11:00
0800

1psl
0680

108+
no4o0

2740
1893

22Ccu
otgd

189
AB30
1089
BE30
189
8630

1,89
9830

inas
ce30

1089
DE30

MODEL

BXLHL
*
BOCS

*
LA

*
TLATE
cCs

BXLHZ

ECS
BXLHS
RKL
RLL

*

SRL
SLL
SRA

SLA

8732 MICROFROGRAM

BAL
LX

BAL

HAL
HAaL
BAL
LX

BAL
RAL

RL

SRL

SiLL

A
SLA

CADKRS (MR6)
MAR «MRU+1S1

NULL « NULL e L
SVC1(nNULL)

DEV A YXeMDR
SINTIINULL)

CADRS {MK6)
MAK ¢ IR D
SCPYINGLL)
YUIsMRO«BXLH2

CADRS (TiR€)
(MRO) (NULL)

MARs YXeMUDR IL
LAT(NULL)

MAR « YX yMDR +DRE
TLATEI(NULL)

CCs1(nULL)
YD aMR1BXLH3

ECSLIINULL)

NULL +MRZs MR e BXLHY

MROS YXeMDReILIR
YD+ YDeMRBoEWD

MRO«YX+MDRyILIR
YO« YDeMROCE oD

MRO«YX+MDR ¢ ILIR
YOsYUeMROE D

MROs YX o MUReIL1R
YU« YUsMRUE D

MKO+ YX+MDRe1LIR
YD+ YUsMRUSE WD

MRO+YXeMDRe1LIR
YOLsYU+MROsE D

05-058R02A18 PAGE 17

CALCULATE ADDRESS (P,5)
MAR=EFFECTIVE ADRS (P.18)

x E1 *
INCREMENT LoC
(Pe29)
* £2 %
DEV = I2+(X2)
(Pe29)
* F£3 %
CALCULATE ADDRESS (P,5)
ADDRESS CCW
(Pelil) '
POINT BACK TO R1
* E5 %
CALCULATE ADDRESS (P.5)
DO BRANCH
* E6 *
CALCULATE ADDRESS RO2
(Pe3)
* E7 *
FEICH TABLE ADDRESS
(Pe38)
* E8 *
(Pe49)
INDEX TO R1
* 9 x
(Pett9)
SUBIRACT FOR CUMPARISON (P.18)
* EA *
* EB *
* EC *
*x ED *
* £F %
* EF *

83207630
83207640
83207650
83207660
83207670
83207680
83207690
83207700
83207710
83207720
83207730
83207740
83207750
83207768
83207770
83207780
83207790
83207800
83207810
83207820
83207830
83207840
83207850
83207860
83207870

83207880

83207890
83207900
83207910
83207920
83207930
83207940
83207950
83207960
83207970
83207980
83207990
83208000
83208010
83208020
83208030
83208040
83208050
83208060
83208070
83208080
83208090
83208100
83208110

This information is proprietary and is supplied by INTERDATA for

purpose of using and maintaining INTERDATA supplied equipment &...
not be used for any other purpose unless specifically authorized in writing.

sole
shall




1t 0
1E1
1E2
1E3
1LEY
15

1.6
L7

1E8
1E9

1EA
1ty

itc
1ED

1tE
1EF
1F0
1F1

1+2
1+3S

164
1S

1Fé
1F7

18

1F9
1FA
1F8B

iFC
1FD

INTERDATA MONEL 8752 MICROUOPROGRAM

2A39
2AlF
5330:0
2A%9
3300
2259

2A1A
2BF9

2A1A
2839

2A1A
2bF9

2A14
2B49

2A1A
b39

2A1A
2B3F

2B7A
13+ 8
2A1A
2839

2AlA
2639

03F8

287+
2BFF
17e4

2B7TF
13F8

1F80
1FUC
oyl
1680
1002
1+ 89

189
5330

1089
5630
1089
0830

1089
7830

11189
6L50

1089
1830
1i;80
o4co

1p80
14839

1080
0639

01300

1¢88
1DAD
TF19

2F83
5300

*

* CUMMON SUBROUTLINE FOR BXHeBXLE

*
BXLH

A MR1e YD NULL
L MR« YDI

AL YULsMROe1

A MR12YDMR1
AY YULaMROs2

AX MR2+ YD «NULL +BXLH1

A MRO YXeMDRILIR

i NULL » Y0 MR T +E 1D

A MRDAYX+eMDR ILIK

N YO XD o MROJED

A MROYXeMORs ILIR

S NULL « YO eMRUE D

f MRO« YX+MUR+ILIR

4] YUsYUsKRUSE D

A MRO« YXoMDR+ ILIR

X YO YDsMROE oD

A MRO«YXeMDRILIR

L YO eMRO+E D

A MOK « YX s MUR

AL Cl{NULL)

A MRO WYX MDR

A YOsYD+MROWILIRSE D
A MRO+ YX e MDR

S YOeYLoMRU JLIRWE WD

BAL (MR6) (NULL)

L MUR s NULL +RAS
L NULLsMDRE "
BALNL TS2{NULL)«1LIR.D

- SDEC  -MBReNULLeNULL DW2

BAL TS3(NULL)

05-058R02A13 PAGE 18

MR1 = INDEX

POINT TO R1+1

INBEX PLUS INCREMENT
POLNT TO R1+2

MR2 = COMPARAND (P.17)

(Pe2)

RETURN TO CALL

READ HALFWORD & SET BIT
TEST IT
TO TS2 IF NOT NEGATIVE

WRITE ALL ONES IF NOT SET

(Pel2)

This inforination is proprietary and is supplied by INTERDATA for the sole
purposa of using and maintaining INTERDATA supplied equipment and shall

‘not _be used for any other purpose unless $pecifically ‘authorized in writing.

83208130
83208140
83208150
83208160
83208170
83208180
83208190
83208200
83208210
83208220
83208230
83208240
83208250
83208260
83208270
83208280
83208290
83208300
83208310
83208320
83208330
83208340
83208350
83208360
83208370
63208380
83208390
83208400
83208410
83208420
83208430
83208440
83208450
83208466
83208470
83208480
83208490
83208500
83208510
83208520
83208530
83208540
83208550
83208560
83208570
83208580
83208590
83208600
83208610
83208620
83208630



1FL
1FF

INTERDATA

323k 1690
1378 8280

L B B N R B

]

L R I R B 2R

MODEL &8/32 MICRUPROGRAM 05-058RU2A13 PAGE 19

* ¥ ¥ ¥ ¥ Xk %X X % X *

M AC INTERRUPT

* % k %k k X kR X ¥ X k ¥ k %X ¥ ¥ ¥ ¥ ¥ ¥ ¥ X ¥

ACINT L1 MK1+'90°

AL CUMINT (MUR)

Ori INSTRUCTION READS

* % x X ¥ F % kK %X %X ¥ x

LN R A

ADKS OF MAC INTERRUPT NEW PSW
TO COMMON ROUTINE (P.21)

IF ENABLED BY PSW BIT 21.

TrE OCCURANCE OF INVALIU ADDRESSs NON=-PRESENT
ADURESS ok EXECUTE PRCTECT JAMS °FF' INTO THE

OP=CUDE FlELD OF 1R«

CAUSING THE VECTOR 10 '1FE'*.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shalt
not be used for any other purpose unless specificatly authorized in writing.

83208650
83208660
83208670
83208680
82208890
83208700
83208710
B3ac872u
832087390
83208740
83208750
83208760
83208770
83208780
83208790
83208800
83208810



200
201
202
203
204
205
206
207
208

INTESDATA MODEL r/7382

177¢C
171cC
177C
177¢
177C
177C
177C
1r77¢C
177C

ATHO
ATUD
As80
AGLD
90u0
scuu
84Cu
T80
8240

0400
ouol
ovo2
ocous
0004
060D
000E
DOOF

LR R K O

*

URG

* X * Xk X

I N

* XK X ¥ %

BALD
HALD
BALD
RALD
BALD
PALD
FRALD
BALD
RALD

MICRUPROGRAMN

*200°

X kK X %k Xk % % ¥ % %k %X ¥ ¥ ¥ ¥k X X ¥

TERRUPT

* %k ¥ ¥ Xk %X ¥ % % ¥ ¥ k % ¥ * * *x %

IUINT3(MOR)
1UINTZ2 (MLR)
IVINT1(MDR)
LULNTU(MDR)
CONSER(MDK)
MMFINT (MDK)
PPFINT(MDR)
MACINT (MDR)
ILEGAL (MUR)

05=058Kk02A15 PAGE 20

VECTORS

LR BE 3R BE

170 INTERRUPT LEVEL 3 (F.26)
I/0 INTERRUPT LEVEL 2 (P.26)
1/0 INTERRUPT LEVEL 1 (F.26)
170 INTERRUPT LEVEL 0 (P.26)
CONSOLE ATTENTION (P.23)
MACHINE MALFUNCTION (P.22)
PRIMARY POWER FAIL (P.21)
MEMORY ACCESS CONTROLLER
ILLEGAL INSTKUCTION (P.21)

* GEMERAL REGISTEK ASSIGNMENTS

x
RO
Rr1
Re
Ko
R4
R13
R14
R15

teU
EGU
LQu
tau
EGU
EQu
EQu
EQU

£ ON =

13

15

This information is proprietary and is supplied by INTERDATA for the sofe
purpose of using and maintaining INTERDATA ‘supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83208820
83208830
83208840
63208850
83208860
83208870
83208880
83208890
83208900
83208910
83208920
83208930
83208940
83208950
83208960
63208970
83208980
83208990
83209000
83209010
83209011
83209012
83209013
83209014
83209015
83209016
83209017
83209018
83209019
83209020



209

204
208
20C
20D
20t
20F
210
211
212

213
214
215
216
217
218
219
21A
218
21¢C
21D
21E
21F
220

221
222
223
224
225
226
227
228

INTERUATA MODEL &/52 MICROFROGRAM

321t
289F
2A0D
3391
2BuF
290UF
29FF
2blib
230k

339F
2BDF
361F
2A10
2B 5
2870
3390
217+
S535F
2BLF
2A1F
3610
3390
3235F

2671k
2301
3350
YAFF
33F7
17c U
33bU
33FD

1030

1100
18480
ir 8E
1004
10:8E
100
1200
7800
118y

1084
1F8A
1u17
sy
1300
1F86
1604
1i.0e
iueé
1F8A
1080
5017
guus
DOOF

1c85
1re6l
1010
7+80
5040
8AUU
7070
5680

* ¥ ¥k %k % % % *x % * %k *x * % % * ¥ ¥ ¥ *x * * ¥ * ¥
*x *
* 1 LLEGAL INSTRUCTION *
* *
X X X X % %X ¥ %X X ¥ X X ¥ k kx ¥ ¥X ¥ ¥ X X ¥ ¥ X ¥
*
*
x*
ILELAL LI MR1+%30° ADKS OF ILLEGAL INSTR. NEW PSW
*
E 3
*
COMINT L1 MKQ U MRO=CC TO OR I
CUMIND L MARsMR1
s MRKZ«PSWeNULL yPRY SAVE CURRENT PSk
CUMINLI AL MAR s MK1 el
[ PSWeMDR +PRY LOAD NEW PSW
CuMiIN2 L R1Y4sFR2 REG 14 = OLD PSW
L R15+L0OC REG 15 = OLD LOC
0 PSWeFSw e MRO SE1 CONDITION CODE
LX LOCeMDReTWALT LOAD NEW LOC (P.22)
E 3
* GO TO TeST WALl B11 UOF NEW PSw
*
x*
*
X % % ¥ ¥ % %X % % %X X % %X % % % % ¥ ¥ % %X X X % ¥
& *
* PRI1IMARY P U WER FAIL x*
* *
* % ¥ %X ¥ ¥ k ¥ %X X X % %k % * ¥ ¥ ¥ ¥ %k % ¥ ¥ X *
x*
*
*
PPFINT L1 MAR 84 ADRS OF CURRENT PSW SAVE POINTER
L YD1 eNULL 2 PR2 FETCH POINTER
L1 MRO e LUHALF + 1
¥ MRO e MK U e MDE USE LS 16 BITS
L MAR ¢ MKO
A MURYPSWeNULL + PWY SAVE PSW
AL MAR ¢« RO+ 4 INCREMENT
L MURLUGCPlib SAVE LOC
Li MARY X667 ADRS OF REGISTEK SAVE POINTER
L PSkeNULL ' PR2 SELECT REGISTER SET U
L MR O+ MDR
N1 MRO+MRO+LOHALF 4 1 USE LS 16 BITS
SI MARsMRO+ 4 TEMPORARY DECREMENT
Sl MR1 ¢ NMULL 15 MRI=*FFFFFFF1°*
*
STRLP L MURs YUs I4DWY
AX YUOL+MR1+YDIsSTRLPC
Al PSWePSWe 010" INCREMENT REGISTER SET NUMBER
SMCR. MR7.NULL TEST IF 2 OR 8 REGISTER SETS
N1 NULLyMKT7 940" MCR BIT 9 = 0 IF 2 SETS
BALNZ *+2(NULL) MCR BIT 9 = 1 IF 8 SETS
Gl PSWeFSHWe* 70" IF ZERO. FORCE LAST SET
N1 NULL +FPSWe*80°* TEST IF LAST SET STORED

05-U58R02A1%

PAGE 21

83209030
83239040
83209050
83209060
83209070
832090860
8320909¢
63209100
83209110
832091290
832069130
83209140
832(9150
83209160
83209170
83209180
83209190
83209200
832069210
83209220
832092350
83209240
83209250
832(9260U
83209270
83209280
83209290
852093500
83209310
83209320
83209330
83209340
83209350
83209360
83209370
83209380
8320939¢C
83209400
835209410
83209420
83209430
83209440
83209450
83209460
83209470
83209480
83209490
83209500
83209510
83209520
83209530
83209540
83209%43
83209544
83209545
83209546
83209550

This information is proprietary and is supplied by INTERDATA for the sole |



2247
228
22C

22D
22E

22F

250
231
232
283
234
235
236
257
258
239
23A
238
23C

231)
25k
23F

INTEHUATA MOUEL 4/732 MICRUPROGLKAYN

13t 0

13F8
339k
323F

eni79
2311

4B 7k

321F
339F
2Rr7D
3359
2uTk
539F
28FF
339F
26tk
YAFF
YAFF
28BD
2B5F

itk b
3THD
1760

8a40

anco
0004
000E

1+8%
1Fep

Fr80

1000
1c20
1+86
1u24
1D06
1038
1FBE
103C
1n8u
7BAE
78C0
7500
1080

6FCO
5427
ABULC

BALZ  STRLE(NULL)

BAL ®x+1ONULL)

05=-058R02A1% PAGE 22

LOOP UNTIL ALL SETS (P.21)

FOR D FLOAT
MAR= 'FFFFFEFC?
MRL='FFFFFFF2?

SAVE FLOATING POINT REGISTER

POWER DOWN

*

*

SAVE LOC
FETCH NEW PSuW

LOAD NEW PSW

JAM MCR 12215 TO CC
CLEAR MCR BITS

SET C FLAG TO INDICATE
MALF DURING AUTO DRIVER

S MAR«NULL + Y4
S1 MKLeNMULL Y14
*
STREE AU MUK« YU« NULL « JI4DWY
AX YUleMRLeYDLaSTREEC
E S
POW MUK e NULL
*
*
* .
* ¥ ¥ %k k % X k X %X % X *kx % % ¥ ¥ ¥ ¥ ¥ ¥k ¥ ¥ * x
*
* MACHINE MALFUMCTIION *
*
* ¥ X X kX X ¥ ¥ X % % * k¥ X % %X ¥ % X % ¥ ¥ %X ¥ x
*
*
*
MMFINT L1 MRO U
MMF 1 Ll MARs*20"
A MDRePSWeNULL « PWH
LI MAR 24"
L MPDReLUC s PUWY
LI MAR+*38°"
L NULL « NULL «PRY
LI MAR'3C?*
3 PSuW e MDR
SMCKR  MR7TeMR7ePR4E
CMCR  MRTeMRT
[ PSWesFSWeMRO
L LOUC+MDR
*
*
TWAIN LwkF  NULLenNULL

ML NULL +PSWsBIT1641
BALNZ WAITU(NULL)+IRWD

RESET WAIT INDICATOR
TEST PSK WAIT B1T
(Pe27)

83209560
83209570
83209580
83209590
83209600
83209610
83209620
83209630
83209640
83209650
83209660
835209670
83209680
83209690
83209700
83209710
83209720
83209730
83209740
83209750
83209760
83209770
83209780
83209790
83209800
83209810
83209820
83209830
83209840
83209850
83209860
83209870
83209880
83209890
83209900
63209910
83209920
83209930
83209940
83209950

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
( not be used for any other purpose unless specifically authorized in writing.




INTERDATA MODEL 5/32 MICRUPRUGRAM 05-058RU2A13 PAGE 23

X % %X %X %k Kk % %k X ¥ %X X % % % % ¥ ¥ ¥ ¥ X * X ¥ * 83209970

* ) * 83209980

* CUNSULE SERVICE * 83209990

* * 83210000

* % %k k % % k k ¥k % k ¥k ¥ ¥ % kK ¥ ¥ F X F K ¥ ¥ ¥ 22210010

* 83210020

* 83210030

* 83210040

CONSER LI MK1e1l DISPLAY DEVICE NUMBER 83210050

LkiFF  NULLeNULL RESET WAIT INDICATOR 83210060

SSRA  MR2eMR1WNULL ADDRESS X% SENSE STATUS 83210070

a1 MR2eMR24*FO0 EXTEND BIT U OF STATUS EYTE 83210080

X1 MR2+MR24 780" 83210090

Aj MR2eMiR2e 780" 83210100

RLI MIRZ2 e MKZ2 e 1 8 BI7 ROTATE LEFTY 83210110

Li MARy 728" 83210120

L MUR e MR2 1 PW2 SAVE STATUS BYTE 83210130

Nl NULL +MR2+ 080" TEST STATUS BIT 1 83210140

BALNZ FNDLIS(NULL) FUNCTION OR REGISTER (P.24) 83210150

P T 83210160
HE TEST STATUS 81T 3 83210170
ADDRESS OR MEMORY WRITE 83210180

K1 NULL +MR2+¢*040" TEST STATUS BIT 2 83210190

BALNZ DISMEMINULL) MEMORY READ 83210200

* 83210210

* RUN MOLE 83210220

* 83210230

* 83210240

250 S7Rp 5023 CLRWT NI PSWeFSWIsBIT160e1 RESET PSW 16 83210250
251  4BFF 6+CO LwkpF  NULLeNULL RESET WAIT 83210260
gyﬁgég_—-sz 17+ 8 941C npe CLRWT{NULL)+IRsD EXECUTE NEXT USER INSTR 83210270
‘ x* 83210280

* 83210290

* AUDRESS UR MEMUKY WRITE 83210300

* 83210310

253 4pT7F O0FCO  ADKMW  KUR MUR s NULL READ SWITCH REGISTER 12319 83210320
254 4p7F 0D8O RD MUK« MUR READ SWITCH REGISTER 043211 83210330
285 Z3f2 ©o4o w1 NULLeME2e040? TEST STATUS BIT 2 85210340
256 17tU 9u43 RALNZ ADRS(NULL)DW2 ADUKESS (P.24%) 63210350
* 83210360

* 85210370

* MEMORY WKITE 83210380

* 85210390

* DISPLAY MEMURY REGISTERS 83210400

* 83210410

257 2A1F 1p80 UISMER L MRO « MDR LS 16 BITS TO MRO 83210420
258 3610 5017 N1 MROsMROGLUHALF 41 83210430
259 2AsF 1000 L MK1.LOC 83210440
25A 3351 1002 Al LUCeMR1e2 INCREMENT LOC 83210450
25B 3241 1002 Al MR1sMR1e2 83210460
25C 3271 9010 SLLI MR3+MR1416 POSITION MS 16 BITS 83210470
250 2A1l0 7980 0 MRUMRU Yy MR3 MRU=DISPLAY BYTES D4.D3.D2.D1 83210480
25E 3231 80110 SHL1 MR1eMR1lel6 FORM DISPLAY BYTE DS5. EQUAL 83210490
25F 3241 7080 01 MRKLeMKL e Y000 TC LOC 0:3 & INDICATOR FOKR 83210500
260 13F8& 9a00 RAL OQUTLLIS(NULL) ADDRESS & MEMORY DATA (P.24%) 83210510
* . 83210520

* 83210530

This information is proprietary and is supplied by INTERDATA for the sole I
purpose of using and maintaining INTERDATA supplied equipment and shall



INTERUDATA MOUEL A/32 MHICRUFRUGRAM  05-058R02A15 PAGE 24
*
*
* ADDRESS
261 2A1F 1080 ADRS L MKO « MDR
262 5610 2039 Ml MRO s FRUSCFFFE T LS 16 BITSs FORCED EVEN
263 5252 HUOF Nl MR1eMR2e"0OF * MS 4 BITS IN STATUS BYTE
264 3251 9Ul0 SLLl  MR1eMR1el6 POSITION BITS
265 2Bl 7800 [¢] LUC « M1 s MRO LOAD 20 BIT LOCATION COUNT
*
*
* DISPLAY THE LOCATIUN COUNTER
- - *
w266 F2A1F 1000 2 LOCDES L MROLOC MRU=GISPLAY BYTES D44+034D24D1
267 *325F 1045 LI MR1s%4b MRIZDS=FUNCTION 5
*
*
* QUTPUT DATA Tou THE DISPLAY
*
268 ®UHEFF 1840 OQUTLIS WDR NULL+MRU DISPLAY BYTE D1
269 whprk 18600 Wi NULL + R U L DISPLAY BYTE D2
26A #3210 K010 SRLI MKUMROe16 M Lot &)
268 * 48FF 1u40 WLK NULL +MRO DISPLAY BYTE D3
26C & 4BFF 1800 wh) NULL ¢« MRO DISPLAY BYTE D4
260 2 4BFF 15C0 WDK NULL Mt OISPLAY BYTE D5: 1IN=FLT REG N
* 2N=GEN REG N
* 4N=FUNCTION N
* 8N=ADRS/DATA
26E ? 321+ 1080 LI MROes*80°
26F * 4BFF 3540 GCR NULL +MRO OUTPUT COMMAND NORMAL
*
—_—2T0 Z221F 00Ul ILLE #8S1 MROsNULL 1
271 4BFF 64U P LWFF  NULLeMRU SET WAIT INDICATOR
272 4AFF 7880 1ULE1 » SMCR  MKRT7+MR7
273 13t4 84CO EALL PPFRINTINULL) EARLY POWER FAIL (P.21)
274 33F7 Sv20 L § NULL+MR7Tet20" CATN?
275 13L0 9C80 BALZ JULE1(NULL) NOe« LOOP
*
276 23¢r7 S100 1 NULL v 1RT7ev100" SINGLE STEP?
277 130 900U BALZ CONSER{NULL) NO (P.23)
278 138 9400 HAL CLRWT (NULL) SINGLE STEP (P+23)
*
*
* FUNCTION OR REGISTER DISPLAY
. )
79 2BDF 1900 FND1S L YO1+MR2
27A 33F2 5010 NI NULL +MR2e'010°* TEST STATUS BIT 4
278 13&8- A180 BALZ FN{NULL) FUNCTION (P.25)
k3
* GENERAL REGISTEK OR FLOATING REGISTLR
. x . P
27C 2ALF 1(¢80 L MKO YD FETCH GENERAL REGISTER
270 323F 1020 LI MR1+°20° ‘
27t 2A31 7ER0U Q.. . MRLeMR1eYD] -
27F 33r2 5020 N1 NULL «MR2+*020* TEST STATUS BIT 3
280 13c£U 9AULUL BALZ OUTDLIS(NULL) GENERAL REGISTER
*

This information is proprietary and is supplied by INTERDATA for the sale
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83210540
83210550
83210560
83210570
83210580
83210590
83210600
83210610
83210620
83210630
83210640
83210650
83210660
83210670
83210680
83210690
83210700
83210710
83210720
83210730
83210740
83210750
8321076U
83210770
83210780
83210790
83210800
83210810
83210820
83210830
8321084¢C
83210850
83210860
83210870
83210880
83210890
83210900
83210910
83210920
83210930
83210940
83210950
83210960
83210970
83210980
83210990
83211000
83211010
83211020
83211030
83211040
83211050
83211060
83211070
83211080
835211090

83211100



281
282
283

284
285

286
287
288
289

284
288

28C
280
28E

28F
290

291
292
293
294

295
256
297
298

332
3251

£Ln1Q
ORaZ

325l
13F8

332
17cU
33r2
1380

33F2
17e0

2A1D
323F
13r8

3312

13c0

378D
4ASE
YASF
2380

37t+U
i3LU
323F
225F

S00E
SOFE
1+ 80
0019
SA00

S00A
9cuo
5004
A3ZCYH

5001
9989

180
1044
SA00

5001
ASHY

5015
UrCo
000
790C

5021
S460
1001
1FAD

v MODEL 8/82 MICROPROGRAM 05-058R02A13 PAGE 25

% SINGLE PRECISIUN FLOATING~POINT REGISTER

*

SFLOAT NI YDIvMR2e L
NI MR1eMR1¢'OFE"
AU RO VDo NULL
S1 MH1eMR1e?10"*
BAL QUTLLS(NULL)

«

* .

* FUNCTION

*

N Tl NULL 'MR2+70G0A"
BALNZ 1uLE (NULL)
NI NULL +MR2 7004
BALZ FNOIINULL)

*

* FUNCTION 4 OR 5
*
Nl NULLMR29 7001
BALNZ LOCULIS(NULL)
*
* FUNCTION & = PSW
*
PSWLLS A MROsPSWeNULL
Ll MR1e 44"
BAL OUTDIS{NULL)
*
* FUNCTION O UK 1
*

FRNO1 n] NULL sMR2+%001"
BALZ FNOCNULL)
*
* FUNCTION 1 = SELECT PSKW BITS
3 .
[RR PSWePSWeHIHALF 1
RUR MR2eNULL
rD - MRZ2eMR2
0x PSWeFSW*MR2 «PSWDIS
*

¥ FUNCTION 0. CONSOLE INTERRUPT.
*

ENO NI NULL+PSWIBI1720.1
BALZ CLRWI(NULLI -
L1 BEVsl
LX LEVEL+NULL+IOINTX
x . . ;
* IMMEDIATE INTERKRUPT
*

FOKRCE EVEN REGISTER NUMBER

IDLE IF UNDEFINED {(P.24%)

FUNCTION © OR 12

FUNCTION 5 = LOC (P.2%)

LOAD PSW
FUNCTION &
(Pe24)

FUNCTION O

CLEAR LS 16 BITS

INPUT LS BYTE

INPUT MS BYTE

OR INTO PSW THEN DISPLAY PSW

TEST PSW BIT 17 OR 20
IGNORE IF NO ENABLE (P.231
DEVICE NUMBER 1

REGISTER SET 0 (P.26)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83211110
83211120
83211130
83211140
83211150

azn4aacsn
ovcliilOU

83211170
83211180
83211190
83211200
83211210
83211220
83211230

- 83211240

832112590
83211260
83211270
83211280

83211290

83211300
83211310
83211320
83211330
85211340
83211350
83211360
83211370
83211380
83211390
83211400
83211410
83211420
83211430
83211440
83211450
83211460
83211470
83211480
83211490
83211500
83211510
83211520
83211530
83211540
83211550
83211560
83211570
83211580
83211590



299

294
298

29¢C
290

29€
29F

2A0
271
2A2

243
2A4
2A5

276

- 2A7

248
2R9

2AA
2A8B

- 2AC

2AE

2AD

225¢

325F
4232

325F
4235+

325F
YASF

32351
3271
2B93

2A10
3252
37B2

281%
283F
285F
4871

2ATF
3758

LBFF

33F3
17€1

0010
0u12
D012
4012
Q013
001%
0015

1F9F

1811
6920

1022
€920

1033
&30

S3FF
1000
188A

1F80
HOFD
7053

1800
1649
1880
AFED

1080
5059

-HFCO

5001
GE1C

05~-058R02A13 PAGE 26‘

83211610
83211620
83211630
83211640

© 83211650

83211660
83211670
83211680
83211690
83211700
83211710
83211720
83211730
83211740
83211750
83211760
83211770
83211780

- 83211790

INTERDATA MODEL 8/52 MICROPROGRAM
2 %k ¥ E ¥ X k %k X % % ¥ k Kk Kk ¥ kK *k ¥ k %x ¥ & ¥ %
* *
* 1/0 DEVICE INTERRUPTS =
* A
* %k ¥ % ¥ k ¥k % Xk ¥ ¥ k ¥ % %k ¥ ¥ X ¥ ¥ %k %X ¥k ¥ %
*
E 3
%*
* REGISTER ASSIGNMENTS FOR CHANNEL 1/0
*
*
WMP  EQU  r10°
vV EQU Y110
LEVEL EGU v12e
LCW  EQU  v12e
DAT  EQU  '13*
COUNT EQu  '14e
RETUKN £6U  *15%
x
E 3
IOINTO LX LEVEL 4NULL « AUTOL0 SELECT REGISTER SET ©
*
TOINTL LI LEVELs?110 SELECT REGISTER SET 1
AKX  ULVsLEVELeIOINTX ACKNOWLEDGE INTERKUFT
L 3
LOINT2 LI LEVEL, 220 SELECY REGISTER SET 2
AKX  DEV+LEVEL,JOINTX ACKNOMWLEDSE INTERRUPT
*
10INT3 LI LEVEL, " 337 SELECT REGISTER SET 3
AUTULO AK  DEVeLEVEL ACKNOWLEDGE INTERRUPT -
*
*
10INTX N1 ULVeDEV Y 3FE® MASK 10 BIT DEVICE NUMBER
AL DATIUEV?DO? 2X DEVICE NUMBER + 'DO°*
A MARDAT JUEV » PR2 INUEXES SERVICE POINTER TABLE
* FETCH APPROPRIATE ENTRY
*
A TENP 2 PSWeNULL SAVE PSW
N1 LEVELWLEVEL s *FO? MASK REGISTER SET BITS
01 PSHeLEVEL+B11820+1  SET PSW BITS 18 & 20 AND
* : SELECT REGISTER SET
*
L RO TEMP REG 0 = PSW
L R1sLUC REG 1 = LOC
L R24DEV _RE6 2 = DEVICE NUMBER
SSRA  R3sDEVINULLSE REG 3 = DEVICE STATUS: SET CC
. : . o
L DAT +MDR TABLE ENTRY TO DAT
NI LOCUAT+CFFFE, L “LOAD LOC JUST IN CASE
CLWFF. NULLWNULL . - .- . RESET WAIT INDICATOR
NI NULL eDAT o1 TEST LSB OF SERVICE POINTER
BALNZ CHANEL(NULL) +IR+D {Pe45) : ‘
* e i .. IF. SETe SERVICE- ROINTER IS
* ADURESS PLUS ONE OF CCB
* IF RESET» SERVICE POINTER IS
* e e e . _ADDRESS. IN EIRST 64K OF A o
* USER'S SERVICE SUBROUTINE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shail
not be used for any other purpese uniess gpecifically authorized in writing.

83211800
83211810
83211820
63211830
83211880
83211850
83211860
83211870
83211884
83211890
83211900
83211910
83211920

83211930

83211940
83211950
83211960
83211970
83211980
83211990
83212000
83212010
83212020
83212030
83212040
83212050
83212060

- 83212070

83212080
83212090
83212100
83212110
83212120
83212130
83212140
83212150
83212160
83212170



2AF
2R0
281

2B2
283

288
2B5
266
2B7

2B8

289

2BA
2BB
2pC
2BD

2BE
2BF
2C0
<C1

2C2.

2C3

INTERUATA MODEL &/732 MICRUPROGRAM

321F
4BFF
13kC

2ATF
2BSF

339
2BBF
3370
150

321F
2A7F
2890
2A50
2BFF
130

539F
2ALF
2BBF
339¢F
29BF
13F8

ocul
65840
ACS0

1080
10L80

1080
1980
S¢00
8FHE

1002
108y
1u8A
1r80
1080
8F40

1088
1F8E
1680
i98C
198E
83c0

05-058R024135 PAGE 27

*
* % % k % X k k % ¥ %k % ¥ %k %k X k X % ¥ X X % %X X
* . *
* INTERRUPTABLE *
* *
* w A I L ooep *
* *
* %k %k k & k k. % % ¥ k ¥ % k ¥ ¥ kK k k k ¥ k * % %
*
*
*x
WALT S1 MRO+NULL 91
L¥FF  NULL+MRO SET WAIT INDICATOR
WALIT1 BALA WAITI(NULL)D Loop
*
*
* L OAD PROGRAM STATUS WORD
*
LPFSK1 L FR3+MDR 140DRY SET PSW ASIDE IN MR3
L LOC+MDR
*
*
TEsST1 L} MAR+*EQ?
L PSWIMK3 LCGAD NEW PSW
NI MOR ePSWe 200"

BALZ TwALl1(NULL)+PRY

*
*
* QUEUE SERVICE 1S ENABLED.
*
Q

UELINT L1 MKO 2

L - MR3eMOR

A MARYMRO+MDR+PR2
A MR2ePSWeNULL

L NULL «MOR

BALZ TWALT(NULL)

*x
* QUEUE IS NOT EMPTYs DG INTERRUPT
- )
L MARs* 88"
L MRO« NULL +PRY
L PSWeMDR
LI MAKe«*8C?
L R1I3+MR3I«PRE |
COMINZ2 (NULL)

TEST IF QUEUE SERVICE ENABLED
TEST WALlT BIT IF NOT (P.22)

TEST - THE GUEUE

SAVE ADDRESS OF QUEUE
FETCH NO. USED HALFWORD
SAVE PSW

TEST. TALLY

EXIT IF ZERO (P.22)

ADRS OF QUEUE SERVICE NEW PSW
FETCH NEW PSW .

LOAD NEW PSW

REE 13 = ADRS OF QUEUE

TO COMMON ROUTINE (P.21)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

|

83212180
83212200
83212210
83212220
83212230
83212250
832122610
83212270
83212280
83212290
83212300
83212310
83212320
83212330
83212340
83212350
83212360
83212370
83212380
83212390
83212400
83212410
83212420
83212430
83212440
83212450
83212460
83212470
83212480
83212490
83212500
83212510
83212520

83212530

83212540
83212550
83212560
83212570
83212580
83212590
83212600

83212610

83212620
83212630



ach
2C5
2C6

2C7

2ce
2Cc9
ecA
2CB
2cc

2CDh
2CE

2CF

2D0

2B3F
2BUF
283F

221F

130
6A19
3610
6830
321F

325F

1800
3F00
1089

1F 8D

B3VO
1r80
7138
180
1088

1048

INTEKDATA MODEL £/32 MICRUPROGRAM 05-058RU2A13 PAGE 28
*x % %k %k %X % & %k ¥ ¥ k *x ¥ % % ¥ ¥ ¥ %k ¥ ¥ %x %k *¥ X%
* o ; *
x ARITHMETIC FAULT *
* *
% % % ¥ % % ¥ %k ¥ -k kK % %k ¥k %k ¥ ¥ ¥ ¥ X ¥ %X % X %
*
*
*
* D+DR DIVIDE FAULT
DFALTO L YD «MKRO RESTORE (R1)
AINC  YDI+NULLeYDL
L YU MK2 RESTORE {R141)
x DHYDHR OIVIDE FAULT
DFALTL LX MRO shuLL 2 ARAUL T NO CC
*
*
* -
FFAULT BALZ FFALTIUNULL) ZERO = UNDERFLOW
Ay MRO» TOaNULL IF OVERFLOM
vl MROsMRU s UNES » 1 FORCE LARGEST MAGNITUDE
AU YU + MRO oNULL
FFALTY LI MRO +B FLOATING POINT FAULT
* CARRY FLABS WILL BE SET
x
AFAULT L) MR1etu48*
*
N1 NULL +PSW+BIT19,1 TEST ARITHMETIC FAULT ENABLE

37¢D
170

1378

5324
Bg410

82Co

BALNZ *+1(NULL) D

*

BAL

CUMIND{MDUR)

TAKE INTERRUPT IF ENABLED

¥ DO NeXT USER INSIRUCTION 1F BIT 19 RESET

COMMON ROUTINE (P.21)

‘| purpase of wsing and seeintaining

[ Tnis inboraation s -smprictacy e is sumpiied By NETERDATA for 1he sole
1 0ot ‘e ,uvet for ARy 0ther Quarpase wplers Ipeccally .authorized (i writing. |

83212650
83212660
83212670
83212680
83212690
83212700
83212710
83212720
83212730
83212740
83212750
83212760
83212770
83212780
83212790
83212800
83212810
83212820
83212830
83212840
83212850
83212860
83212870
83212880
83212890
83212900
83212910

183212920

83212930
83212940
83212945



201
202
2p3
204

2D5
2De
D7
208
209
20A
208
20C
2D0
2DE
20F
2L0
281
2E2
2E3
2t 4

INTEHDATA MODEL

2A%F
130
3259
1318

289A
2A1F
339F
2ETF
2ASD
2BhF
29uF
290F
29FF
2A3F
2A51
3391
26FF
3€3F
2851
28FF

1r01
A200
9004
As00

1180
100
1698
1F8E
1F80
1180
1600
1900
1300
1F00
1580
149C
1F8A
1639
5080
1+9C

ES
£ 3
*
*
*
S

* ¥ K ¥

*
SVC1

8/52 MICROPROGRAM

S 1 MULATE

INTl ¢

sBalLZ
SLLl
BAL

LEVEL«YDIIL

I0INT X (MUR
LEVELAYD R

TOINTX(NULL)

)

05-058RU2A13 PAGE 29

INTERRUPIT

K1 FIELD TO “LEVEL"

k1 FIELD IS ZERO (P.26)
IF NON-ZERQOs SELECT REGISTER SET
DO 1/0 INTERRUPT {P.26)

PERVILISOR CALAL

MAR » YX 4 MDR

MRO «MAR
MARe 98"

MOR « RULL +PRY
MR2PSWaNULL

PSWsMDK
R13+MRO
R14 4 MK2
R15+L0C
MR1.YD4

MK «MR1AMR]

MARSMR1+%9C"
NULL +NULL s PR2
1

MR1+CFFFE

L.UCsMR1 +MDR
NULL «NULL+IRD

CALCULATE AGDRESS

SET ASIDE IN MRD
ADDRESS SVC NEW PSW
FETCH NEW PSW STATUS
SAVE CURRENT PSk

LOAD NEW PSW

REG 13 = EFFECTIVE ADDRESS
REG 1%= PSKW

REG 15 = LOC

COLLECT R1 FIELD

2X R1 FIELD PLUS X'SC*
1S HALFWORD ADRS

OF ‘SVC NEW LOC

MR1 = *DOUOFFFE®

LOAD NEW LOC

“This inlormatifm is proprietafv and is supplied by INTERDATA for the sote
purpose of using and maintaining INTERDATA supplied equipment and shali
not be used for any other purpose unless specifically authorized in writing.

83212960
83212970
83212980
83212998
83213000

852135010

83213020
83213030
83213040
83213050
83213060
83213070
83213080
83213090
83213100
83213114
83213120
83213130
83213140
83213156
83213160
83213170

‘83213180

83213190
83213200
83213210
83213220-
83213230
832132%
83213250



25
2L6
2E7
268

2e9
2LA
2e8
2eC

28D
2Bk
2eF
2F0

INTERDATA MODEL 8732 MICKOFROGRAM 05-058R02A13 PAGE 30

239A
321¢
2210
2A1F

3239
2671
26490
3259

3252
2L5F
2tk 2
03¢+ 8

10DEE
1604
1E29
AEQQ

B 00

1880
1,88
B500F

1327

41900

SCAQ
OBy

X ¥k ¥ ¥ %k ¥ ¥ %X X X % ¥ ¥ ¥ ¥ ¥ ¥ ¥ % %X ¥ ¥ x%x x

COMMON SUBROUTINE FOR TBT. SBTs RBT & CBT *

UMBIT AX
LI
X
COMBTL L
k3

*
*
*
%*
* % kK ¥ % %k k % k% k %k % ¥ ¥ * ¥ ¥ Xk ¥ k %X ¥ ¥ %k X
*
E 3
*
€

*

*

MAR +¥X+MDR+COMBT1+C TRANSFER IF RX1 OR RX3
MRO o4

MEO.¢mR0 «MAR+COMBT2 ADD & IF RrX2

MRD.eMAR

* RO = MATRIX START -ADDRESS
* R1 CUNTAINS UGISPLACEMENT TO DESIRED BIT

ok
CUMRT2 SKLI
A

A
N1
E
Ay
L
N
BAL
*

MRLaY a4 ON HALFWORD BOUNDARY
MDR sFRA s MRL ADDRESS A HALFWORD IN
MARsMRO sMDR « DR2 THE ARRAY & FETCH IV
MR2.9Y0y 0 MASK LS 4 BITS TO TEST
A BIT IN THE HALFWORD
MR2xMR2 +BTABLE FORM MECTOR ADDRESS
MR2sMR291 FETCH BIT MASK
NULL yMR24MDRE TEST THE BITs SET CC
(MRS CNULL) RETURN

o OOy a0 i) oy WTERDATA for e sole
i ﬂmﬁmm%ﬁwmmmwmmvnwi

83213270
83213280
832132940
83213300
83213310
83213320
83213330
83213340
83213350
83213360
83213370
83213380
83213390
83213400
83213410
83213420
83213430
83213440
83213450
83213460
83213470
83213480
83213490
83213500
83213510
83213520



2r1
2F2
2+3
2r 4
2F5S
2F6

2F7
2r 8
2F9
2F A
2¢B
2+C

2D
2FE

INTERUATA FUDEL 8732 MICROPROGRAM 05-058R02A413 PAGE 31

239A
321F
2890
2B9F
2B7r
03F8

239A
32ir
2320
2B9¢
2U7F
03+ 8

361F
2B30

10k
1004
135
1£00
1r8b
0300

1DFA
1004
1E38
1£00

1F8F

OHUO

1617
5089

*

*

¥

*

F

*

*

*

x*

RUHALF AX
£l
AX

RHALEL L

RHALFZ2 L
BAL

*

*

*

*

*

*

*

*

Y

*

*

*

RDFULL AX
L
AX

RFULLL L

RFULLZ L
8AL

*

x

*

*

*

LHLl ti
M

*

*

*

*

*

MAR+YXsMDR+RHALF 1C
BRO 4
MARSMRO s MAR +RHALF 2
MAR +MAR

MORWNULL «DR2

(MR6) (NULL)

MAR« YX ¢ MDR+RFULL1+C
MRO.4

MAR «MROYMARYRFULLZ
MAR « MAR

MUR s NULL s BRY

{(MR6) (NULL)

LOAD HALFWORD LUGICAL

MROWLOHALF « 1
YD«MRO«MDK o ILIRE WD

* ¥ % % %X % ¥ ¥ % *x % *k ¥ ¥ ¥ ¥ ¥k ¥ & ¥ ¥ *x x %

*
COMMUN RUUTINE CALCULATES tFFECTIVE ADDRESS *
THEN READS HALFWORD FROM MAIN MEMORY *
*
*

¥ %k ¥ £ ¥ Xk X ¥ X %X ¥ kX % ¥ ¥ ¥X ¥ %X ¥ ¥ ¥ X ¥

TRANSFER IF RX1l OR RX3
ADL % IF RX2

LOAD ADDRESS

LOAD ADURESS

FETCH HALFWORD

RETURN TO CALL

*
COMMUN ROUTINE CALCULATES tFFECTIVE ADDRESS *
THEN READS FULLWORD FROM MAIN MEMORY *
*
*

* %k Xk ¥ %k X kX X ¥ ¥ ¥ k¥ ¥ %X ¥ ¥ X ¥ ¥ ¥ kX kX X

TRANSFER IF RX1 OR RX3
ADD & IF RX2

L-OAD ADURESS

1 0AD ADDRESS

FETCH FULLMWORD

RETURN TO CALL

MRU=*OVOOFFFF?*

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83213540 .
83213550
83213560
83213570
83213580
83213590
83213600
83213610
83213620
83213630
83213640
83213650
83213660
83213670
83213680
83213690
83213700
83213710
83213720
83213739
83213740
83213750
83213760
83213770
83213780
83213790
83213800
83213810 S = /AZ
az213820 -
83213830
83213840 b, —
83213850 b=78
83213860
83213870
83213880
83213890
83213900
83213910

- 83213920

83213930
83213940
83213950
83213960
83213970
83213980



o e 1 e o s o o %

t

306

309
30A

30C

— 300

30E
530F

321
2210
2ALF -
2B9F

1004
‘.vE,ﬂ’i

u@wa
2BTF 1+ &F
2ABF
3275
2293

AQ10

287F
3293
- 2BHE-
U3F8

387
0001
1+80
oB00

-3360
3380
2BFF

7004
1¥99

- ABES- - 4

ID&O

BACH -

SEFO

[ e s

INTERDATA MODEL 8/32 M1ICRUPROGRAM 05-058R02A13 PAGE 32
ORG *300°
A et KK Kk Kk K Kk K MR .
3 *
* SUBROUTINE ATBL *
* . *
* COPHON SUBROUTINh FOR ATL! ABL x
* £ 3
* CALL 1S3 - BAL - ATBLAMRE) *
% - x
% % % %x ¥ %k Xk % & & ¥ % ¥ ¥ *x ¥ * ¥ ¥ ¥ % X X % ¥k
*.— . - - . [Ue— [Ep— . - . - .
&
* .
ATBL- - AKX -~ BARA X TIBR A ATBL 1 +L THRANSFER 1F RX1 OR RX3
Ll MRO 4 ADD % IF RX2
AX Hﬂﬂ1HRUQHWRaATBL2
AFBLT - L ~ARDMAR - . oo - MRO=L IST START ADRS
ATBLZ L MARYMRO
L HURQWUULQDﬁQ FETCH MAX SLOT/NU. USED
[ HRE“HDR .
RR1 MR3 MRS 16 NO» USED/MAX SLOT
- sX MR AR IAMRE L STOVF +L
*
* LIST NOT FULL
* L _ . . ..
AINC MDReNULLYMORDWY INCREMENT NO-USED
S1 MRUAMR31 MAX SLOY - 1
L NUAeNULL 2 I4DRY- e FETOH CURLTOP/ZNEXT BOTTOM
BAL AFR6 ) (NULL) RETURN TO CALL
x
. - -
*
E 3
CAESTOVF NI . . PSWePSW'FFO?* .. --CLEAR CONDITION CODE
01 PSHPSH & SET ¥ FLAG
1L NULL+NULLAILIRD
HE™ o is P dorthe sole;
and e -shall

. HIBERDEPA ssoppiind
:ﬁnhe«mmnawxmummmn-*nlm&ﬂhudmuﬂm~ﬁm&

83213990
83214000
832140190
83214020
83214930
83214040
83214050
83214060
83214070
83214080
83214090

83214100
83214110
832141290
83214130
832141490
B3214150
83214160
83214170
83214180
83214190
83214200
83214210
83214220
83214230
83214240
83214250
83214260
83214270
83214280
83214290
83214300
83214310
83214320
83214330
83214340
83214350
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* 83214370
e — s *-ADD-FO IR OF LISTF e R L. . . R 83214380
: * . 835214390
310 2ASF 1080 ATL1 L MR2 «MDR 83214400
311 -3252 8618 - .~ — SREI--MR24MR2+16 . — .. . .CURRENT TOP 83214410
312 2292 2FD4 SDECX MR2+MR24NULLWATL2+C DECREMENT BY 1 83214420

* TRANSFER IF NO CARRY 83214430

e P . 83214440

* LIST WRAPy» SET CURRENT TOP TO MAX 83214450

] * 83214460
B33 2ABF 2ADD: L~ MR2aMRE- . . . 83214470
314 3652 5017 ATL2 N1 MR2+MR2+LOHALF o 1 REMOVE HI ORDER BITS 83214480
315 2B7F 1903 L MDR ¢ MR2+DW2 INSERT UP-DATED POINTER 83214490
pr—— e - - . 83214500
316 2A%2 1900 ADDIT & MR2 +MKZ ¢ MR 2 2X SLOT NUMBER 83214510
317 2a52 1900 A MR2 ¢ MK2 s MR2 4X SLOT NURMBER 83214520
318--.3210 1008 .. AL MRO +FIRO 8 - ADDRESS OF SLOT ZERO . 83214530
319 2BYU 1900 n MAR + MR O ¢ MR2 PLUS 4X SLOT NUMBER 83214540
31A 2B7F 1C87 L MUR s YD DWG ADU ELEMENT TO LIST 83214550
31B .2BFF 1rB9 L CNULLWNULL o ILIRSE D CLEAR CC & EXIT 83214560

* 83214570

* 83214580

* : 83214590

* ADD TG BOTTOM OF LIST ’ 83214600

* §3214610

—-31C- 2ABF 1DBO.. ABL1l . L .- MH24MDR 83214620
© 31p 3652 5017 NI MR2+MR2 1 LOHALF « I MR2=NEXT BOTTOM POINTER 83214630
31FE 2A3F 1900 L MR1eMR2 SAVE ORIGINAL VALUE 83214640
S~-31F 3252-3001. .. .. . AL .. . MH2sMR2s1 — ... . INCREMENT NEXT BOTTOM 83214650
320 2AT4 6880 X MR3+MRY MR 1 COMPARE ORIGIONAL TO MAX 83214660
321 3673 5017 ABL2 NI MR3 +MR3 ¢ LOHALF + 1 TEST LS 16 BITS 83214670

. -322 ~17E0.C900 - BALNZ ABL3LNULLY.. . . NO. WRAP . 83214680
* 83214690

* LIST WRAPs SET NEXT BOTTOM TO ZERO 83214700

e e e ke e . R, 83214710
323  325F 1000 LI MR240 83214720
324 3390 10U6 ABL3 AL MAR ¢ MRO ¢ 6 83214730
325 287F 1903 L MDR + MR2 1 DW2 STORE UPDATED POINTER 83214740
326 225F 1696 LX MR2+MR11ADDIT USE ORIGIONAL VALUE 83214750

This information is proprietary and is supplied by INTERDATA for the su.
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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* 83214770

e < - ¥ BIF-FABEEUSED-BY-—TBTv -8BTs- RBT+ & CBT 83214780
i * 83214790
0327 BTABLE EqU x 83214800

327 0000 8000 BIYY6 OC. - 100008000 .. . . 83214810
328 000U 4000 BIT17 DC *000U4000" 83214820
329 0000 2000 BIT18 ODC *goovz2u00 83214830
32A 0000 18U0 BlT19 B¢ - '000ULIGODU 83214840
32B 0000 0800 BlT20 DC *u0pu08LLY 83214850
32C 0000 0400 BIT21 DC *000V0L00 83214860
--32D 0000 0200 BIT22 DC - 130080200 - 83214870
326 0000 0100 B1723 DC *ogouvO100" 83214880
32F 0040 C0BC BlT24 ODC *ggouyuoso" 83214890
330 0Ouv0 uo40  B1T¥25 DC TJBgUUULY Y 83214900
331 0000 0020 BIT26 ODC *goouo020° 83214910
332 0000 0010 BIT27 DC *000V0010 83214920
333 (00u0 008 B1728 OC 1900UL00DB 83214930
334 Q00U 0004 BIT29 OC *U0UU0UDR 83214940
335 000U 0002 BIT30 ©C rQouooouer 83214950
336 (U006 Oouul BIT31 OC tupuuULuLY 83214960

This. informstion ic. proprietory sad is- suppliad by INTERDATA for the sole
porpise: of wsidg® snd’ meietsining FNTERDATA sopplied equipment and shall
not be: wsad for mmm upiﬁvM authorized: in writing.
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* ¥ ¥ Xk ¥ ¥ X k %k ¥ %k %k %k ¥ ¥ k X ¥ % %k ¥k % ¥ ¥k X 83214950

v e e e W ot e o e i e e o * . 83214990
* SUBROUTINE RTBL * 83215000

* * 83215010

- * COMMON SUBROUTINE. FOR. RTL+RBL * -83215020
* * 83215030

*x CALL 1S3 BAL RTBL(MR7) * 83215040

*- S e . * 832150S8¢

X ¥ % ¥k % %X ¥ % %k %X ¥ % ¥ %X %X X ¥ ¥ ¥ ¥ ¥ X %X ¥ ¥ 83215060

* 83215070
- - % - - 83215080 .

* 83215090

337 23%A 1DFA RIBL AX MAR+YX+MDR«RTBLL1.C TRANSFER IF RX1 OR RX3 83215100
3388 --321F 1004 Ll MHO+ 4 - ADD 4 IF RX2 83215110
339 2210 1£38 AX MRU+MRO+MAR«RTBL2 83215120
33A 2A1F 100 RTBLYI L MRO +MAR MRO=LIST START ADRS 83215130
..338 2B9F. 1800 RTBL2 L MARWMRO. . 83215140
33C 2B7+ 1+8+ L MDRINULL sURY FETCH MAX SLOT/NO. USED 83215150
330 2A7TF 1080 L MR3 s MDR 83215160
. B3E. 3273 ACl0. RR1 . MR3«MR3e¢l6. . . NOe USED/MAX SLOT 83215170
335F 3693 00OF SI MR4sMK3¢BIT1541 83215180
340 13FU C340 BALC LSTUVF(NULL) LIST IS EMPTY (P.32) 83215190
- . R . 83215200
* LIST NOY EMPTY 83215210

* 83215220

- 341 - 2AY%F 1u80 L MRY 2 MR 83215230
342 2B74 2r87 SDEC MDRMR& ¢« NULL +DWH DECREMENTY NO.USED 83215240
343 2A94% 2FA0 SDEC MRE+MRY+NULLE ENABLE CC UPDATE 83215250
BU4. 374 5017 N1 - NULL o+ MB4 L LOHALF I SET CC ¢ G IF NOT EMPTY.. ELSE ZERO . 83215260
4% 2A93 2¢¥80 SDEC MRY«+MRIWNULL14DRY MAX SLOT = 1 83215270

346 CALL

03F8 0X00

HAL (MRE)(NULL) RETURN TO

83215280

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maimaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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* 83215300
- R PR * - - [ e e I PO . - . . 85215510
* REMOVE FRUM TOP OF LIST 83215320

* 83215330

347 -2A5F 1680 RTL1 - L - WMR24+MPR . 83215340
A48 3252 8010 SRL1I MR2+MR2+16 CURRENT TOP 83215350
349 2A3F 1900 L MR1+MR2 OR1IGINAL VALUE 83215360
34A- 3252 1001 . Al - MR24MR2e1 S INCREMENT BY 1 . 83215370
348 2A74 6880 X MR3 s MRY ' MR COMPARE TO MAX 83215380
34C 3673 5017 NI FMR3+MR3sLOHALF o 1 TEST LS 16 BITS 83215390
- 84D 17ED D3CO - -  BALNZ RTL2(NULL) - - . NO WRAP : 83215400
* 83215410

* LIST WRAP+ SET CURRENT TOP TO ZERD 83215420

- * - B 83215430
34F 325K 1000 L1 MR240 83215440
34F 2B7F 1903 RTL2 L MUR e MIR2 ¢ DW2 - INSERT UPDATED POINTER 83215450
" - 350 -225F 1897 EX- o MR2ePR1 +REMOVL USE ORIGIONAL VALUE 83215460
* 83215470

* 83215480

* : . . 83215490

* REMQVE FROM BOTTIOM OF LIST . 83215500

* 83215510

381 2A5F 1080 RBLY L - MR2 «MDR - e : ) 83215520
352 3652 5017 NI MR2 ¢ MR2 2 LOHALF » I NEXT BOTTUM PCINTER 83215530
353 2252 2FpS SDECX MR29+MR2sNULL+REMOVC DECREMENTs XFER IF NO WRAP 83215540
$54% 3654 5017 Wi MR2+MR4 s LOHALF o I SET NEXT .BOTIOM TO MAX 83215550
* 83215560

355 3390 1006 REMOV AX MARMRO 16 83215570
- 356 -2B7F 19203 : L - --MDRyPR2+DW2 - : ‘RESTORE - S . 83215580
397 3252 9002 RLMOVLI SLLI MR2MR2¢2 4X SLOT NUMBER 83215590
358 3210 1yU8 N MRO s MRD + 8 ADDRESS OF SLOT O 83215600
359 250 190F - A PMAR s+ MRO s MR2 + DRY PLUS 4X SLOT NUMBER 83215610
354 2B3F 1099 L YU'MURYILIR D LOAD ELEMENT 83215620
v * 83215630

o W e S _ 83215640

* 83215650

This informetion s proprietary and is supplied by {NTERDATA for the sole
purpose of using and maimaining INTERDATA supplied equipment and shatt
ot be used for any other purpose unless specifically authorized in writing.
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358 3658
35C 3652

. 359 3712

35 3679
35F 3673
-360 3673
361 2A53
362 2B5F

. 363 3658
364 3652
365 3772
366 2ASF
367 2ATF
569 325F
36A 2AS3
36B. - 13k4

36C 3693
36p 37T+3

36F 3Tr4
370 17t0

1390

371 2B3F.

372 2BDF
373 2B3F

374 2$FF

7018
6327

1327

7615
6327
1327
ED89

7015
6327
1327

1F80
1C80
BABD .
0001
FD89
Bi1cO .
5015
5327
Dopoo.
6015
B1CO
1900 -
3F00
1990

1390

LR 2R B 2 IR

* MULTIPLY HALFWOKD

Homam e

MHR1

MH1

BHR1

oI PR2+YSeHIHALF 1

DH1

X1 MR2+MRZ2+BIT1641

[s3} MK3 e YOIHIHALF ¢ 1
X1 MR3+MRS5+BIT1641
AL e _MR3eMR34B1IT16I - -
M MR2+MBR3I+MDReILIR

L YD1MKR3.D

DIVIUE HALFWORD

0L . MR2¢YSeHIHALF+I .

xi MR2¢MR2¢BIT1641
Al MOR+MR2+BIT1641
L MR2 e NULL

L MR3.YD
BALNL -x+2 (NULL) .

S1 MR2+NULL 1

D MR2+MR3+MDR+ ILIR

- BALV.. UFALI1(NULL)
NI MRY +MR3 s HIHALF « 1

NI NULL'MR3:B1IT16+1
BALZ . DH3(NULL)- .

X1 NULL MR s HIHALF o I
BALNZ DFALTI(NULL)

L - - -YDeMke .

AINC YDIeNULLeYDI

L YOsMR3+D

LX NULL «MR& s DH2

AL MPRAMK2sBLIT16+I

SET MS 16 BITS
INVERT SIGN THEN
- EXTEND 1T . .
SET MS 16 BITS
INVERT THE SIGN
EXTEND. IT . .

DO MULTIPLY

LOAD LS 32 BITS

SET MS 1s BITS
INVERT THE SIGN
EXTEND IT

MDR .=. DIVISOR

MR3=DIVIDEND

MR2=SIGN OF DIVIDEND

DO DIVIDE

ARITHMETIC FAULT (P.28)
SAVE MS 1é BITS

DIVIDE FAULT IF MS 16
QUOTIENT BITS .DON'T EQUAL .
BIT 16 OF THE QUOTIENT

-REMAINDER TO R1

QUOTIENT TO R1+1

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shali
not be used for any other purpase uniess specifically authorized in writing.

832315679
832156380
83215690
83215700
83215710
83215720
83215730
83215740
83215750
83215760
83215770
83215780
83215790
83215800
83215810
83215820
83215830
83215840
83215850
83215860
83215870
83215880

83215890

83215900
83215910
83215920
83215930
83215940

. 83215950

83215960
83215970
83215980-
83215990
83216000
83216010
83216020



INTERDATA MODEL 8/32 MICROPROGRAMN

375 32159
376 2ALe
377 2BY6
378 2AUF
379 174
37A UBX6
37B 33484
S7C  2BHF
370 2AbL3
S7E - 2BY6
37T+ 2AUF
480 174
381 -3276
3B2 D3F8
383 287F
384 338D
385 2p%e

386 2Br+

SOFF-
1600
1088

1080
E149
4Fpo

1910
1+8F
1984
luép
1u80
E0CO
B0kF
0680

1980

‘SEFO
1500

1F9C

*

# - THANSLAFE - — oo = = B

*
*

TLATEL:

PARTY

ek R K SR 2K

KANSL

*
*
*
EXTRAN

EXTLAT

NI - MR6+YD'FF1

A MRE MK 1 MKE
A MAR+MREYMDR+DR2
L MR6+MDR

BALNL EXTLAT(NULL)ILIR

-STBR  YU+MKE+NULLD

OF AUTO DR1VER CHANNEL

Al MAR«RY 416

L NULL ¢« NULL 1 3RG

A MR6sUAT sDAT

A. MAR +MR6 vMDRADR2
L MR& «FDR

BALNL EXTRAN{NULL)

Nl DAT+FiRO s 'OFF?

BAL {MR7 ) (NULL)

L R3+DAT
N1 PSWePSMs "FFO*
A LOC +MR6 ¢ MRS

L NULL «NULLsIRsD

05-058R02A13 PAGE 38

BYTE TO- TRANSLATE

2X THE BYTE PLUS ADRS
OF TRANSLATION TABLE
FETCH HALFWORD ENTRY

EX1T IF NOT NEGATIVE
TRANSLATED BYTE TO R1

REG 4 = ADRS OF CCB

FETCH ADRS OF TRANSLATION TABLE

2X DATA BYTE
FETCH HALFWORD ENTRY

EX1T IF NOT NEGATIVE
MASK TRANSLATED BYTE
RETURN TO CALL

RE6 3 = UN=TRANSLATED CHAR
CLEAR CC -

2X TABLE ENTRY

IS SUBROUTINE ADDRESS

This information ie proprietary and is supplied by INTERDATA for the sole
purpose . of using and mzintaining INTERDATA supplied eguipment and shail
not be used for any other purpose unless specifically authorized in writing.

83216040
83216050
83216060
83216070
83216080
83216090
83216100
83216110
83216120
83216130
83216140
83216150
83216160
83216170
83216180
83216190
83216200
83216210
832162206
83216230
83216240
83216250
83216260
83216270
83216280
83216290
83216300
83216310
83216320
83216330
83216340



387
388
589
3EA
.- 388

38¢C

58D

38
38F
390
391

392
393
394
395
396
397
398

o i i e e i i i e e ¢ e s et . e

INTERDATA

3230
3251
3231
327F
2253

365F

327F

2210
2ASF
2B3F
288D

33F1
134
2258
3251
2AL2
13L4%
227F

BLOS
S5F 00
SO0TF
1648
08D2

1138

1004

1350
0300
1929
7990

0008
ESU40
198
9002
8880
£300
1F8E

R

Moo

XR1

FXRS

=z
-

L1

LI

S1
BALL
LX
sLLl
SRL
BALL
1LX

P
«
B
<
T
x
Q
@«
x
>
=
(=]
wn
]
«
(3
w
o]
[
0N
I
()
(¢}
R}
I>
[
™
W
V]

CONVERT ELOATING. POINT. -TO-FIXED POINT

. - INTERRUPTS ARE ENABLED

MR1+MR0+8

CMR2eMBLla'EQOY. . . MR2 = FRACTION LEFT &
MR1eMR1+Y07F* MR1 = EXPONENT
MR3y748°

MRLI MRS sFRIAEXRYC COMPARE EXPONENT TO LIMIT
TRANSFER IF LESS THAN OR
E£QUAL TO *48'. MR1
CONTAINS LIFFERENCES

MH23ONES I OVERFLOW WHEN ARGUBENT EQUAL 7O
- - - OR GREATER THAN '48800000', SET
MR3 44 RESULT TO MAX & QUEUE V FLAG
MRO s MRUYMRO«FXR32C TEST RESULT SIGN

MKR2 s NULL +MR2 2'S COMPLEMENT IF NEGATIVE

YU oeMK24 ILIRWE LOAD REGISTERe SET CC
PSWePSKIMR34D OR IN V FLAG QUEUE

NULL*MR1+8 COMPARE COUNT TO LIMIT

®+2 (NULL) ZERO RESULT IF EXPONENT WAS

MR2 e NULL s EXRE LESS THAN *41v_ ELSEs FORM
MK1eMR1e2 HEX SHIFT COUNT FROM DELTA
MR2+yMR2 1 MR 1 SHIFT INTEGER 027 HEX PLACES
OVFLUNULL) BRANCH IF '488U0000' OR OVER
MR3‘NULLeFXR2

NO V FLAG QUELE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supptied equipment and shall
not be -used for any other purpose uniess specifically authorized in writing.

83216360
832163740
85216380
83216390
83216400
83216410
§3216420
83216430
83216440
83216459
83216460
83216470
83216480
832164948
83216500
83216510
83216520
83216530

83216540

83216550
83216560
83216570
83216580
83216590
83216600
83216610
83216620
83216630
83218640
83216650
83216660
83216670
83216680



399
39A

398-
59C
39D
89¢
39F
3A0
3A1
3A2
3A3
A4
3Aa5
3a6
A7
3A8

3A9

384
388
3ac

- -3AD

AINTERDATA MODEL 8752 MICRUPROGRAM

2A3F
23k 0

180
1850

2al1F 0800
323F 1080
3251 7048
325F 1004
37¢0 5131
13U E880
2210 8925
3231 ouol
37F0 51353
1360 EY80
2210 8927
3251 0001
3231 AGO8
2A10 T&AQ

17+C 4540

“4/30 BFCO

483+ EBCO
$A30 8880
038 0800

05~058R02A15

PAGE 40

INTERRUPTS ARE ENABLED
MR1 TO CONTAIN RESULT SIGN
TEST ARGUMENT SI16N

2's comMp
MR1 = RESULT SIGN

OR IN LARGEST POSSIBLE ELXPONENT

TEST BITS 0:3

SHIFT RIGHT &
DECREMENT EXPONENT
TEST BIVS &4:7

SHIFT RIGHT 4

DECREMENT EXPONENT
POSITION SIGN & EXPONENT
COMBINE WITH FRACTION

MRU = UNNORMALIZED ARGUMENT

*
- % CONVERT-FIXED~ROLNT -DATA 1O FLOATING -POINT
*
*
3
*
FLR1 L MR1«NULL
AX NULL ¢PMRUSMROFLR2C -
* ARGUMENT IS NEGATIVE
*
S MRO + NULL ¢+ MKO
L1 MR1+'80°
FLR2 o1 MK1eMRIe Y4B
L1 MR2 o4
NI NULL +MROs0I1GIT1v1
BALZ FLR3(NULL)
SRLX MRO+MRUSMRZ +FLRY
FLR3 S1 MR1eMR141
N1 NULL+MRO«DIGIT2e1
BALZ FLROU(NULL)
FLR% SRLX MRO«MKO'MR2+FLRE
FLRS S1 MR1eMK1el
FLR® RRI MR1eMR1e8
] MROsMRUsMRIGE
*
BALD LE2(WNULL)

*

*

* .

* SUBKOUTILNE
*

R

EAULT. RDKA

LI IR 3R 2K )

EXB
kDA
BAL-

USED BY LSU MICRO-CODE

K1« MROSNULL
MR1.MR1
MR1sMRO +MR1

- AMR6 ) ENULL )

60 TO LE2 TO NORMALIZE (P.10)
INTERRUPTS ARE DISARMED

INPUT MS BYTE
LEFT 8
INPUT LS BYTE

This information is -proprietity ‘and it supplied by INTERDATA for the sole
of ‘uiing and’ mainainiing 1NT ERUATA supphied equipment and shall
net’ be' usedfor any other purpos unless ‘specifically authorized in writing.

83216700
83216710
83216720
83216730
83216740
83216750 -
83216760
83216770
83216780
83216800
83216810
83216820
83216830
83216840
83216850
83216860
83216870
83216880
83216890
83216900
83216910
83216920
83216930
83216940
83216950
83216960
83216970
83216980
83216990
83217000
83217010
83217020
83217030
83217040
83217050
83217060
83217080
8321709¢
83217100
83217110



JATA MODEL 8/32 MICRUPROGRAM 05-058R02A13 PAGE &1

* 83217130
e e s+ R S TAMATE CHANNEL —PROGRAM - ot m e e e 83217140
: x 83217150
: 3AE 2B7fF 1F8B SCP1 L MDR «NULL +DR2 FETCH CCW 83217160
e BAF-.—32BU 2002 AL MRSATEMPe2— . . . POINT TO-BUFFER 0 BYTE COUNT 83217170
380 2ASF 1080 L CCWeMDR B83217180
3B1 33F2 5008 ) NI NULL «CCHW+BBIT TEST BUFFER SWITCH BIT 83217190
o -3B2 -.13E0 EDOO .. .. . BALZ _SCP2{NULLY - — . ... --USE BUFFER O - 83217200
.. 383 3280 10UA Al MRS+TEMP10 POINT TO BUFFER 1 BYTE COUNT 83217210
; 384 2B9F 1A88 SCP2 i MAR + RS +DR2 FETCH BUFFER BYTE -COUNT 83217220
385 2ATF-3080.. ... .. AINC.. DATSNULLeMDR -_ _. ... . COUNT+1 TO “DAT® . _ _. .. .. . 83217230
3B6 R2A9F 1080 L COUNT ¢ MDR If COUNT IS POSITIVE 83217240
3B7 13¢8 C340 BALG LSTOVF{NULL) SET V FLAG & EXIT {P.32) .33217250
e -3B8-. 2B 19A3. . cde - - MDR4DAT»DN2+E. . . . STORE INCREMENTED COUNY. SET LC ... . B3217260
: 389 2BFF 1¥80 L NULL sNULL DISABLE CC UPDATE 83217270
! 3BA 3395 i0gG2 Al FARIMIRDe 2 83217280
- _5BB 2BEF IFBF . . ... BHULLWNULLWDR& . . . FETCH BUFFER END ADDRESS . . ... -B3217290
~.3BC 2B94 1L8B A MAR « COUNT + MUR +DR2 ADD COUNT & FETCH HALFWORD 83217300
3BD 33F2 5004 NI NULL+CCWsRWBIT TEST R/W BIT 83217310
ABE . 17E0 FlgO ... e BALNZ MRISCANULLY - . .. - . WRITE IF.R/W = 1 - . ... B3217320
: * 83217330 .
i * MOVE A BYTE TO THE BUFFER (READ) . 83217340
e .. B T e e e L . . . .. .B3217350
3BF 4B79 CDC3 STB HDR.YU.HDR'DN2 83217360
* 832173578
— 360 ~2A7F. 1984 e - DAT.LATY. iiceee o= .- JEST INCREMENTED..COUNT . . . 83217380
! 3C1 13t8 F099 BALG RHSCl(NULL):ILIRvD 83217390
! * 83217400
e e R EXECUTE NEXT USER INSTRUSTION IF COUNT NOT POSITIVE ... . . - . . . .._83217%1D
* 83217420
* . . : 83217430
o Bg2. . 332 5001 RWSCL .. N1..— NULLeCCWeFBIT ... ... IF "FAST™ MODE..DO . . .. . . 83217440
i 3C3 13p0 Fl119 BALZ RWSCZ{(NULL}+ILIRD NEXT USER INSTRUCTION 83217450
. * 83217460
L 3CH 3372 6008 . RWSL2 - XI._ MORCCWBBIT .. IF_COUNT HAS GONE POSITIVE. .. . .. 83217470 .
3C5 2B9F 1803 L MARsTEMP D2 COMPLEMENT BUFFER SWITCH BIT 83217480
3C6 2BFF 1F99 L NULLeNULL « ILIReD ) ' 83217490
* . 83217500
; * 83217510
i 3C7T 2a3F 1080 WKRTSC L DEV vMDR MOVE A BYTE FROM THE 83217520
L.-3C8. 4831 DOCO. . e lB. ... ¥YDsDENAMDR _ . BUFFER TO.RY _ . .. ... . ... 83217530 .
3CS 2A7F 19380 L DAT«UAT TEST INCREMENTED COUNT 83217540
SCA  13t86 F099 BALG RHSCl(NULL)vILIRvD 83217550
(e % S et e e . .B3217560 .
: * EXECUTE NEXT USER INSTRUCTION IF COUNT ‘NOT PQSITIVE 83217570

This information is proprietary and is supplied by INTERDATA for the so'
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




INTERDATA MODEL 8/32 MICROPROGRAM 05-058R02A13

. 3cB 3209
2AU6
3606
- BFF -
1268
2BFF

3CD
3CE

500
301

3279
1238
2BFF

tsp2

3p4

363F
28038
3606
32FF

3D5
. 306
3D7
3pe

3p9

— —3pA--
308

' 3DpC

~ .3pD-. -
3CE  2AD6
3DF 22p6

~—-8E8 —-2AD6
31 22U6
3E2 2AD6

2206
2Ap6--
2206
2AD6

L BEB---22B6—8BES- -

3EL
35
5E6
3E7
, 3E8

2A06
2206
2Abe
22Ce
2AD&

3E9  17FC
3EA 2BTF

503F

363+ 1121

6u8l
5017
1601
F740
1F99

S5OFF

FS40-

1F99

1123
6080
5017

1001

8s0B
£880
8b0OD
6880

2206 -8RDF -

6680
8BE1

6880 -

8BE3
6880

6880
8BL7
6880
8RE9
6880

1803

*

*

SRLX MR6+FMRHEIMRT s %4+22(C
Koo .
SRLX MREWMR6+BRT7+%x+2+C

X

CRC128-SRLX - MR64MREAMHTy%+24+C

X

SRLX
SRR 2

X

el SRAY--
X

SRLX

X

SRLX

X

L

*

BALD =*+1(nNULLY "

- 4 EYELIE- REQUNDANCYCHECK — —— — -

-MKG +MRG MR --
MHE6 ¢ MRE yMR1

MRE6 I MR6 +MR1

MHE MR sMRT7 s ¥4+29C
TN T TN T
SRLX MR6«MREMRT7 +%424C

MRE +MRE ¢ BR1

MRE +MK6 s MRY

MR6+MREAART 1 %424 C

MRS ¢ MR6 MK

MRE s MEEVART 2 %4+24C

vﬂRStﬂNGtﬂRl

MURYMRE+DH2

;o-3EB- -03E8-0ABO- - QAL - (RETURNIANULL) -

~MRE VBB MRT7 4 x4+24C . . ..

.- _RETURN _. __.

PAGE | 42

MASK 6 BITS
POLY.-CHECK -
XOR IN RESIDUAL
MASK LS 16 BITS

LOAD BYTE
TO. COMMON .ROUTINE .

POLY CHECK
 XOR -IN RESIDUAL
MASK LS 16 BITS

*
CRC12A NI MRE YD *3F
e e T e PRISCOROL AT e -
X MR6 s MR6 +MDR
NI MR6 v MRELOHALF 41
E — MRTA -
BAL  CRC12B(RETURN)
L NULL+NULL+ILIRAD
% . S .
* .
CRC16A NI DAT+YDs *FF?
BAak —-CRCIGBLRETURN]-
L NULLsNULLILIRSD
*
* SUBROUTINE- SHARED BY--AUTO DRIVER GHANNEL
*
CRC16B LI ME1+.CA001.1
wem e K - - BRR6+DAT « MDR
NI MKE e MRE+LOHALF 4 1
L1 MR7»1
_,* . . . e ——— v———— . e

DATA & RESIDUAL EQUAL?
. -YES+ XOR IN FEEDBACK
DATA & RESIDUAL EQUAL?
YES» XOR IN FEEDBACK
- -DATA. & RESIDUAL EQUAL7?
YES+ XOR IN FEEDBACK
DATA 3 RESIDUAL EQUAL?
YESs XOR IN FEEDBACK
DATA & RESIDUAL EQUAL?
YESs XOR IN FEEDBACK
-PATA _& RESIDUAL EQUAL?
YESe XOR IN FEEDBACK
DATA 3 RESIDUAL EQUAL?
YES+ XOR IN FEEDBACK ..
DATA & RESIDUAL EQUAL7?
YESe« XOR IN FEEDBACK

STORE RESULT

| purpose of- using and maintaining INTERDATA supplied equipment and shall -
not be used for any- other .purpose: unless specifically authorized in writing.

“This mformation is proprietary and it supplied by INTERDATA for the sofe |

83217590
83217600
83217610
83217620
83217630
83217640
83217658
83217660
83217670
832176890
83217650
83217700

- 83217719

83217720
83217730
83217740
83217750
83217760
83217770
B3217780
83217790
83217800
83217818
83217820
83217830
832178%0
83217850
83217860

. 83217870 .

83217880
83217890
83217908
83217910
83217920
B3217930
83217940
83217950
83217960
832179790
83217980
83217990
83218008
83218010
83218020
83218030



Ba/nBs

INTERDATA MODEL b/82 MICROPROGRAM

g5-058R02A13

PAGE 43

ORG "Woo
. 400 1379 2980 TLSU BAL  DELAY(MDR) 50969 2 MS DELAY (P.50)
i - uwp1 4BFO AFCO SSRA  NULLMRUNULL ADDRESS & SENSE STATUS
T —— e 402 18RS OACO e BALV- - RPOWRUPALNULL) -~ - .- LSU NOT PRESENT IF FALSE SYNC

*
*

- #4803 339F 1001 — LI MAReL.. e e .

s 404 12D8 EA80 BAL RLADIT(HRG) (Pe40)

i 405 2BBF 1880 L PSWiFR1 PSW 16331

L. B06---12p8- EABU - BAL- - READIT{MRE)- - .. .. (Pal0Q) . : R
407 2B5F 1880 L LOC MR LGC 16231
408 1208 EAS80 BAL  READIT(MRE) {Ped40)

— 39 2A5F 1880 — ol MH24MRY . .- . __ STARY ADDRESS

. 40A 1208 EA80 BAL READ1T(MR6) (Pe40)

: * MR1 = END ADDRESS

. 40B . R3F1.094D - ... . . SX.—.__ NULL +#R14BR2+AUTOLsC. COMPARE. START. & END
40C 13F8 9C00 BAL IDLE (NULL) IDLE IF START NOT LESS (P.24)

* - THAN END ADDRESS

- - R0P. 2BYE 1908  AUTOL .-k — . MARAME2.DR2 ... . . . .
40¢€ H4B7F 0080 RD MUR «MOR INPUT DATA BYTE

i 4OF 13F4% 9CO00 BALV  1DLE(NULL) IDLE IF BAD STATUS (P.24)

- H10. 2A52 3R83 . AUTO2 - AINC. MR2:MR2+MULLDW2 ... INCREMENY START.ADRS. . . .
411 23F1 094D $X NULL +MR1+MR2+AUTO1+C LOUP TILL REACH END ADDRESS
412 13F8 BF40 BAL TWALT(NULL) TEST NEW PSW{P+22)

——— - PSRN E 3 e e B [ - . .

. *

: * NO Lsu. NORMAL FOWER UP SEQUENCE

— —— e X J— et e 1+ i . e i R -
413 359p 1084 POWRUP Ll MARo'84'

414 2BBF 1F8A L PSWaNULL 'PR2 FETCH PSW SAVE POINTER

—- %15 .. 369F 10617 LI MEYGLOHALE LI . . . MSE. ONLY LS. 16.BITS.. .

416 2AS4 5D8F N MR4 ¢ FRY¥MDR 1 DRY. FETCH REGISTER SAVE POINTER
-7 36TF 1017 LI MR3+«LOHALF + I g g
//,xu. . 2AT3 .SDBO . Moo MR3eMR3. ‘R‘ﬂéf‘f!W' USE. ONLY LS 16 BITS — A= F#§p -

K, 3393 QU004 s1 MARWMR3 ¢4 '~ V& TEMPORARY DECREMENT/# = 3;33)@
i"cnz\ 323F QO0OF SI MR1eMULL15 MR1 = 'FFFFFFF1' 4 &,

418 2BLUF 1FBG L YOIehULL SELECT ROs SET O

*
“41C 13F1 07CD LLOOP BALC LNDSET(NULL)+I40R4 FETCH NEXT IF NOT DONE
41D.. 2B3F. 1080 . 4L YDsMDR __._ . LOAD REGISTER . ..
41c 2311 1F1C AX YDLo+MR1+YDI s LLOOP BUMP R1 FIELD & LOOP
*

- —. % ONE_REGISTER StT {DADED __ S S

* -

" 41F ' 33BD 1010 ENDSET AX PSWePSWe*10? INCREMENT REGISTER SET NUMBER

e 20 HAFE ZFBO.. . . SMCR._MR7aNULL . _ .. _ ... TEST.IF 2 OR 8 REGISTER SETS
421  32F7 5040 NI MR7sMRTe 40 © MCR BIT 9 = 0 IF 2 SETS
422 17E1 0900 BALNZ *+2(NULL) MCR BIT 9 = 1 IF 8 SETS

823 33BD. 7070 ... .01 PSWePSWe'70% . ____ _IF_ZERQ. FORCE LAST SET..

i 424 33FD 5080 NI NULLPSWe*8DY TEST IF LAST SET LOADED

| 425 13E1 0700 BALZ LLOOP(NULL) LOOP UNTIL ALL SETS LOADED

426 13E9 09C0 BAL . s+1(NULLY . _FOR D FLOAY ...

x

427 2BYF 1F8F L MAR «NULL + DRY FETCH FLOATING REGISTER 0

—428 323F 000F ——SI MR1eNULL X4 MBR1='EFFFFFER2' . _ . .. _

i : x : . :

75~

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

net ke ueed far any ather nirnca unlees tnacifically anthariz:

od in writing

83218040
83218050
83218060
83218070
- 83218080
83218090
83218100
.- .83218110

83218120

83218130

83218140 .

83218150
83218160

83218180
83218190
-83218200
83218210
‘83218220
83218230
83218240
83218250
--832182&0
83218270
83218280
- 83218290
83218300
83218310
- 83218320
83218330
83218340
.. 83218350
83218360
83218370
83218380
83218390

-2 83218400

83218410
83218420
83218430
83218440
83218450
83218460
83218470
83218480
83218490
83218493
83218494
83218495
..83218496
83218500
83218510
. B3218520
83218530
83218540

.-.--B3218170 . .

) ¢
E=FFFF Frlq 5= fpd’&eﬂ)“ﬂw}'@’

S-prREY
c¥i

..B3218550 .

83218560



INTERUATA MODEL 8/32 MICRUPROGRAM 05-0S58R0O2A13 ., PAGE &4
429 6B3F 108D RESTRE AU YD «NULL sMOR s I4DRY LOADs THEN FETCH NEXT
o 42A 2301-1F6F o AKX ¥ E MR YOI RESTRE €6« o e o
S . ,
[ uzB 2BYF 1AOF L MAR + MR% s DRY FETCH SAVED PSW
L2 42¢ - 2ASF IDBP - - - ko~ MRIAMUR THDRY . FETCH SAVED LOC
420 335F 1028 LI MAR+"28°
42 285F 1D8A L LOC+MOR+PR2 LOAD LOCs FETCH
e - e SAVED CONSOLE STATUS
42F 2BBF 1880 L PSWeMRL LOAD PSW
430 323F 1001 Ll MR141
C-H31- HBF1 AFGO --— -~ -SSRA -~NULLMR1aNULL ADDRESS. THE DISPLAY
432 2A3F 1080 L MR1 ¢ MOR
433 33F1 S0E0 N1 NULL +MR1s*DEO" TEST STATUS BITS 14243
—— 434 17£0-9980. - . - - BALNZ LOCDIS(NULL) - . SHUW LOCs 60 TO IDLE (P.24)
. *
*
s _...*.., - -
*
*x
© 435 3TFD 5329 NI NULLPSWsBIT1841 TEST MALF ENABLE
436 17E0 8COO BALNZ MMFINT(NULL) MACHINE MALFUNCTION 4P+24) f,22
e Mo e . - INTERRUPT IF ENABLED
437 15F8 8F4D BAL  TWALI(NULL) TEST PSW WAIT BIT (P,22)
*
- *. . -

o

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maimtsining INTERDATA supplied equipment and shall
not be used for sny other purpese uniess specifically authorized in writing.

83218570
83218580
83218590
83218600
83218610
83218620
83218630
83218640
83218650
83218660
83218670
83218680
83218690
83218700
83218710
83218720
83218730
83218740
83218750
83218760
83218770
83218780
83218790
83218800
83218810
83218820



INTERDATA MODEL 8/32 MICRUPROGRAM 05-058R02A13 PAGE 45

x AUTO DODRIVER CHANNEL
: - _ B
’ *
i % CCW BIT DESIGNATIONS
0080 EBIT EQU  *80° EXECUTE TEMP = MRO
0010 CB1T EQU  '10' CHECK TYPE DEV = MR1
(oo e 0088 BBIT— £GU-— 2080 . . _ BUFFER SWIICH. LCW. . = MR2
0004 RWBIT EGU  '04°* READ/WRITE DAT = MR3
i 0002 TBIT EQU  vg2° TRANSLATE COUNT = MR&
e 00)  FBIT- EQU— 201 .. . ... _ .. FAST MODE. .. _RETURN .= MRS .
. ,
*
U e e+ Mo s i — PO L e e e s . - . . W e e .
! 438 2B9F 1008 CHANEL L HAvaDPvDRZ FETCH CHANNEL COMMAND WORD
! 439 289F 1000 L R 4 LUC REG 4 = ADRS FORCED EVEN OF CCB
L MBA-2ASF-IDAD oo -~ b —CCWAMDRAE — . . .
435 33F2 5080 NI NULL +CCHEBIT YEST THE EXECUTE BIT
43C 131 1490 CBALZ EXSUBI{NULL) NO EXECUTEs CC=0 {Po46)
o et e s e B e e~ ... IF FALL THRUe E=1 8 CC=0010
. t 3
© 43D BATF E940 EXB  DAT.CCM ISULATE STATUS MASK
e BE- - 2BE3 BOBU.—— .. oM. - NULLAR3.DAT . .. - .. TEST .DEVICE STATUS_AGAINST MASK
43F  17E1 1540 BALNZ EXSUB2(NULL) BAD STATUS (Pl.46)
. :
— 440 I3F2 5001 . Nl - NULLACCWEBIT ... —.. TEST IF_FAST. MODE..
441 13E1 1940 BALZ NFAST(NULL) NOT FAST MODE (P+47)
. *
st iom o e e e 2o e et e e e e ot e+ e e e et o o e = e e

* F A'S T MUDELE
*

42 B20H.1002- o o AL . TEMPWRYS2. .. . _ADRS BUFFER @ BYTE COUNT

! %43 2B9F 180B L MAR . TEMP «DR2 FETCH IT

| 48y 3390 1002 AI MAR s TEMP+2

o B45. 2A9F 3DBO .o o COUNTLMDR - -
446 13E9 16CF BALG EXAUIO(NULL) +DRY EXITs COUNT POSITIVE (P.%6)
447 2B94 1D8B A MAR + COUNT « MDR + DR2 BUFFER END ADDRESS # COUNT

*

* BUFFER 0 BYTE CUUNT IN REGISTER "COUNTY

i _ - % ADDRESS OF BUFFER 0 BYTE COUNT IN “TEMP®

’ S — - BUFFER 0 ENO_AURS + BYTE COUNT _IN PMARY = . . . . . -
* BYTE/ZHALFWORD TU TRANSFER 1IN "MDR™
*

83218840

83218850 -

83218860
83218870
83218880
83218890
83218900

83218910

83218920
83218930

-83218940..

83218950
83218960

83218970 ..

83218980
83218990

--83219000

. 83219090 .

83219010
83219020
83219030
83215040
83219050
83219060
83219070
83219080

83219100
832192110

--83219120

83219130
83219140

. 83219150

PO, 2 G S U e e e e

448  43FF EFD7 THWX  NULL+NULL+BYTEIO+C TEST HW LINE (P.%6)
*

i
{ S * EALL THROUSH IFE LINE I8 ACTIVE oo o oo o e

. 83219360 .

~—-849 332 5004 . NI NULLsCCWRRBIY TEST RZW. BIT. . . -

‘ 444 1761 18cO BALNZ HWRT1(NULL) WRITE HWe RUW=1 (9146)

[ *

| uym  uB7E wE83 RH.__ __MORANULL ¢DW2 _..__READ. HA[EHQ&D e
Y4C 3294 1002 HRDWT Al COUNT +COUNT «2 INCREMENT OF BUFFER © BYTE COUNT
44p 2B9F 1800 COMMON L MARTEMP RE~-ADDRESS BUFFER BYTE COUNT
44E 2B7F _1A03 4 MDRCOUNT.DW2 . . _— [

EXIT IF NOT POSITIVE (Po“ﬁ)

44F - 17E9 16CO BALNG - EXAUTO(NULL )

!Thus information is proprietary and is supplied by INTERDATA for the sole
,,,,,,,,,,,,,, misntiond sominment 2nd shall

83219160
83219170

83219180

83219190
83219200
83219210
83219220

-83219230
83219240 .

83219250
83219260
83219270
83219280
83219290

83219300 . ..

83219310
83219320

-83219330

83219340
83219350

83219370
83219380

83219330 ..

83219400



INTERDATA MODEL 8/32 MICRUFROGRAM 05-058R02A13 PAGE 46

* - 83219410
- e o R EXET-TO SUBROUTLNE -LF--COUNT- HAS BECUME POSITIVE e 83219420
, * 83219430
! * 83219440
e e e % e o B : . 83219450
450 3364 101% EXSUB1 AJ MAR +RY +20 RE6 4 = ADRS OF CCB 83219460
451 2B+F 1FBB L NULL ¢ NULL +DR2 FETCH SUBROUTINE ADDRESS 83219470

- 452 .. 361F - 1839 Lk - TEMPCFFFE.L - TEMP=*0D0OFFFE?" 832194810
453 2B50 SD80 N LOC « TEMP +MDR . 83219490
4S54  2BFF 1F9C L NULL «NULL» IR D FETCH USER INSTRUCTION 83219508

* o 83219520

455 33p0 S5FF0  EXSUB2 NI PSHePSWe "FED? CLEAR CC THEN 83219530

- 456 2380 3¢90 AINCX PSHePSWeNULL+EXSUB1  SET L FLAG (BAD. STATUS) 83219540
* 83219550

* 83219560

- : x . R e . : 83219570
457 33F2 S004 BYTE10 NI NULLsCCWeRWBIT TEST R/W BIT 83219580
458 17E1 1900 BALNZ FWR1T(NULL) WRITE BYTE IF Rk = 1 83219590

. * o . . 83219600
459 4g7F 0D83 RD MUR + MUK+ DW2 READ BYTE 83219618

. . 83219626

- - - S — S 83219630
458 2294 3FBp  FROWT AINCX COUNTCOUNTNULLCOMMON INC BUFF 0 BYTE COUNT (P.45) 832196490

* 83219650

: — = .. * IO e . - . . - . . 83219660
; * : 83219670
! 458 2BSF 1080 E£XAUTO L LOCR1 RESTORE LOC 83219680
— 4BC- 2BEF-1000- - - - & - —PSWeRO— . - - - RESTORE PSW . B 83219690
45D 322F 1008 LI MKRO.8 QUEUE C FLAG 83219700
45E  4AFF TF8C SMCR  MR7eNULL+ IR SENSE MACHINE CONTROL REG. 832197190
—-4OF . 33F7 5007 - C NI -NULLeMRTAZ . TESY FOR EPF OR PARITY ERR . . . . 83219715
460 170 BCHO BALNZ MHMF1 (NULL) DO MALF INTERRUPT (P.22) 83219720

i w61 3TED 5327 N1 NULL +PSWeBIT1641 TEST WAIT BIT 83219730
' 862 ATEG-ABDO- - - o BALNZ WALTANULAI 4D~ -~ VO -WALT. IE-SET. APe273 ... .. . .B3219740
* 83219750

* 83219760

* X ' 83219770

463 U43FF 5D8C HWRT1 WHX  NULL «MDReHRDWT WKITE HALFWORD (P.45) 83219780

! * : 83219790
e e e ™ S e e — . - ... -$3219800

464  43FF 1D9A FWRIT wDX NULL sMDR*»FRONWT WRITE A BYTE 83219810

e e—— s s e o e e

This information i propristary -and is supptied by BNTERDATA for the sole
_purpose of using and -maintsming INTERDATA supplied .equipment and shatl
not -be -used for any' other -purpose unlets specifically authorized in writing.
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PAGE &7

g * 83219830
— ek N O RM AL MO DE e e 83219840
| * : 83219850
i 465 321F 1002 NFAST LI TEWPa2 SET UP FOR BUFFER O : 83219860
L ngg  ZZE2 8008 . . . NI NULLeCCWeBBIT ... .. TEST BUFFER _SWITCH BIT. ... @ _ . . .83219870
467 13E1 1A40 BALZ WNFAST1(NULL) ‘ 83219880
468  321F 100A LI TEMP 10 SET UP FOR BUFFER 1 83219890
e e e e . —— —_— - o 83219900
469 2884 180B NFAST1 A MAR «R& s TEMP + DR2 FETCH BUFFER BYTE COUNT 83219910
| 46A 2A04% 1800 A TEHP +R4 s TEMP TEMP = ADRS OF BWFFER BYTE COUNT 83219920
Co_ 868 ..3390. 1002 — . AL MARSEEMP 2 i e e ... 83219938
46C 2A9F 108k L COUNT sMDR ¢ DRY FETCH BUFFER END ADDRESS 83219940
46D 139 16CO BALG EXAUTO(NULL) EXIT IF POSITIVE (P.46) 83219950
—-HEE_ 2B54 1R8O0 . A LUCCOUNTaMDR. .. . _ _.BUFFER END- ADRS + COUNT .83219960
! 46F 2B9F 1DOB T L MAR +L.OC+DR2 83219970
; : * 83219980
b e R BUEFER - BYTE _COUNT 1IN REGISTER. MCOUNT™ . e e .. 83219990
* ADDRESS Ot BUFFER BYTE COUNT IN “TEMP® 83220000
* BUFFER END ADRS + BYTE COUNT IN "MARY® 83220010
s e = 2 BYTEZHALESORD TU TRANSEER IN_"MDR" . . ... . ... ..83220020
* 83220030
* NOTE: IN NON=FAST MODEe+ ONLY BYTE TRANSFERS ARE ALLOWED 83220040
o e e e B e e e e - - — — - - A 83220050
* 83220060
470 33F2 500% H1 NULL +CCWIRWBIT TEST R/W BIT 83220070
- 471 3FELAEG0 . . _BALNZ NEWRITINULLD - e WRITE A BYIF IF _R/HW = 1. . 83220080
* 83220090
472 4ATF QFCO ROR DATWNULL INPUT THE BYTE 83220100
e 473 2ABE 1980 . oo b RETURNGDAT . -~ - - .SAVE.IT. et e ...83220110
474  33F2 5002 NI NULLCCWeTBIT TRANSLATION REQUIRED 7 83220120
47% 16:0 DECO BALNZ TRANSL(MRT} DO IT (P.38) 83220130
e e e e e e e — - LAZ220140
476 2B9F i[0B N MARYLOCSOR2 RE-FETCH HALFHORD 83220150
. 47T 4B73 (DC3 STE  MDR«DATMDR:DW2 IKSERT BYTE 83220160
475 ..227F AABE. . X DATSRETURN REDCHK . . DAY = UNTRANSLATED RYTE 83220170
* 83220180
* 83220190
v * : 83220200
i 479 2aT7F 1080 NFWRIT L DAT.+MDR asz20210
i 4TA  4AT3 pOCO L8 DAT e DAT ¢ MDR BYTE TO OUTPUT 83220220
L. MT7B . B3F2 5002 . . NI . NULLSCCWSTBIT . YEST TRANSLAYE RIT . .. £3220230
47¢C  16tU DLCO - BALNZ TRANSL(MRY) ot 1T (Pe38) 83220240
: 83220250
e o e B _TRANSLATION NOT REQUIRED . 33220260
! * 33220279
470 uWBFF 19CO WDR  NULL+DAT QUTPUT THE BYTE 33220280
e e e o R . .- .-83220230
* ONLY THE BYTE ACTUALLY TRANSFERRED IS INCLUDED IN THE 83220300
* LRC OR CRC. SPECIAL CHARACTERS ARE NOT INCLUDED. 83220305
i S * e .. 83220310
.mmw,—{ng 3384 1008 REDCHK AI  MARsRU48 83220320
] TF . 2BFF 1¢8B L NULL «NULL +DR2 FETCH CHECK-WORD 83220330
LGB0 Z3F2 6010 . NI MULL.CCWeCBIT . CHECK TYPE BIT . ... _.._ .. . B3220340
481 13p1 2240 BALZ LRC(NULL) LONGITUDINAL CHECKSUM (P.48) 83220350
* 83220360
~—BB2 1288 FH4Q _  BAL  CHRCIGB(RETURN) — CYCLIC REDUNDANCY CHECK (P.42) . _83220370.

* | This information is proprietary and is supplied by INTERDATA for the sole
pwpose of using and maintaining INTERDATA supplied equipment and shall
P wwad fnr anu nther nurpose unless specifically authnrized in writing.
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*®
;_,._ e a1 e s -..__A..*__ ————— e e i i+ e it s e o
© 483 2B9F 1800 RINCKC L MAR ¢ TEMP
484 2874 3F83 ALNC MDR+COUNT ¢NULL +DW2 INCREMENT & STORE COUNT
485 - 17¢9 16€0 - - BALNG EXAUTOUNULEY -— -~ -~ - EXIT.IF NOT POSITIVE (P,.46)
*
486 3372 6008 X1 MURCCWeBBIT COMPLEMENT BUFFER SWITCH BIT
BT - 2BIF - 1208 e -RARsRU+OW2- - ... . RESTORE CCW
488 13F9 1400 BAL  EXSUB1(NULL) EXIT TO SUBROUTINE (P.46)
*
- ——rs a— .. *v. - aa . - - e SR —_—— — —
* p ONGITUDINAL CHECKSUM
*
489 2673 6D83  LRC - — X - —MDRYDAT+MBR+DW2 — EXCLUSIVE OR.- CHECKSUM
| 4BA 13F9 20cU BAL  RTNCKC (NULL)
i *
i

This information is peoprietary and is :supplied by INTERDATA .for the sole
pucpose of using and maintaining INTERDATA -supplied equipment and shall

‘not ‘be used for any other purpose unless specifically authorized in writing.

83220390
83220400
83220410
83220420
83220430
83220440
83220450
83220460
83220470
83220480
83220490
83220500
83220510
83220520
83220530
83220540
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48C 2AF7 1r00

. B8O D3FE8- 0880 ..

ZBGF

*
% WRITEABLE CONTRUL -STORE INSTRUCTIONS - — ..
*
b 3
PN S, - e e e o
* ENTER CONTROL STORE
* .
- H8B - 32FF 1800 ECS1— L1 MRTZA0800% . ..
E 3
A MRT yMRT2YDI
o BAL—  AMRTILANULL) - o o
*
*x
o e B ¢ e e e e e e e e e
*
* READ/KRITE CONTROL STORE
e e B e e e e S e
48L 300 WLCS AINC YUI'NULL'YDI
48F 2BY9F 180F WDCS1 L MAR +ROyDRY
-390 . 3210.000% - . — ST . CMROaMROeY
491 2ASF 1080 L mMR2+MDR
492 3fFF2 0880 STR MR2 ¢ MK1
493 2A31 2F80 . — ... SDEC._ MRL«MR1aNULL -
494 2339 2FCF SDECX YU-YDvNULL.hDCSva
495  2BFF 1F99 L NULL +NULL e JILIR«D
s e - . e B en i e et e+ e -
*
496 2BuF 3F00 ROLCS AINC YoI«NULL.YDI
497 ... 2B8F 1800- RDESI— b~~~ -MARAMRD. o .
498 2F7F 1887 L MOReMH1 e Lokt
499 3210 0p04 SI MRU s MRUO+4
—~ -BA . 2A31 2FBO . -~ SDEC.  MRI«MRISNULL
49B 2339 2FD7 SDECX YD.YD-NULLvRDCSl'C
49C 2BFF 1F99 L NULL + NULL+ILIRD
- PO 3 - . . . S, -
*
* (R1}=5CS ADDRESS2(R1+1)=COUNT.
*
*
i 49p 2A1B 1C00 (CCs1 A MROWYDPLYS
L. M9E. 3218 9ng2 . . LSELYI _MROLYDPLe2
49F 2A10 1CU0 A MKO«MROWYS
A0 2A3B 1CH0 A MR1+YDPL:eYD
rmdﬂAl- 2A5F 100 . . A . _MR2.NULLeYDY
' ¥A2 13E1 2380 BALZ WDCS(NULL?
T %A% 33F2 6002 XI NULL +MR2+2
e 4A4%  13E£1.28580...__  BALZ RUCSINULLY ..
4AS 17FC 8240 BEALD 1LEGAL(NULL)
k3

05~058R02A13

PAGE 49

- SELECT .THE FIRST DCS .

MODULE AT ADRS 's800°

ADD R1 FIELD

-BRANCH T0O ONE FIRST .. e
SIXTEEN LOCATIONS IN DCS

BUMP R1 FIELD

FETCH FULLWORD
OQECEEMENT MEMORY ADDRESS
COPY DATA TO MR2

AND STORE IN DCS

~. DECREMENT DCS ADDRESS

DECREMENT COUNT
EXIT IF DONE

BUMP R1 FIELD
MOVE DCS UATA TO MAIN MEMORY
DECREMENT MEMORY ADDRESS

DECREMENT DCS AUDRESS
DECREMENT COQUNT

(R2)=MAIN MEMORY ADRS

MRU=COUNT PLUS MEMORY ADDRESS
MRU=8X COUNT. _ . _RD2 _.

PLUS MEMORY ADODRESS

Ro2

2% READ-DCS....._

MR1I=COUNT PLUS DCS ADDRESS
JEST R FIELD . R

0 = WRITE DCS

ILLEGAL FUNCTION

This: information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose urless specifically authorized in writing,

83220560

- 83220570

83220580
83220590
83220600 .
83220610
83220620
83220630
83220640

- 83220650
83220660.

83220670
83220680
832206910
83220700 -
83220710

. 83220720

83220730
83220740
83220750
83220768
83220770
83220780
83220790
83220800
832208140
83220820
83220830
83220840
83220850.
83220860
83220870
83220880
83220890
83220900 .
83220910
83220920
83220930
83220940
83220950
83220960
83220970
832290980
83220990
83221000
83221010

83221020 .

83221030
83221040
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321F--1208

4p7 3210 90U4

4p8 2210 2FE8

— #A9  321F 1609

4AA  13F9 0040
L~ 4AB

*
- % FWO—NILLISECOND-DELAY FOR-SCLRO-T0-BE RELEASED ON LMI
3
*
- DELAY -Ll-- ~MRO4L288Y. . o~ . - -
SLLI MROWMRU 4 MRU = 8320
 SDECX MROsMKO eNULL o %+C BINGLE INSTRUCTION LOOP
~Ad - MROsS - —. — - LOAD UP LSU DEVICE NUMBER
BAL  TLSU#+1(NULL) (Pe43)
. )

This information i proprietary and is supplied by INTERDATA for the sofe
purpose of using and maintaining: INTERDATA “supplied equipment and :shait
4 not be- used for-any other purpose unless specifically authorized “in-writing.

e b e

83221060
83221070
83221080
6322106990
83221100
83221110
83221120
832211340
83221140
83221150

83221160

-
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———NO--ERRORS— —
1

b

A . QoB4s

PAGE 51

——ABE— - —BOCA o — o i — - - - - -
ABL1 u31c 8
ABLZ 0321
- A-BL%-—- N1 W £, T % S Sy S SR U,
Y AD DOF%
ADDIT 8316 33
,Aga,. — _,.,9974._ e o v et et e i o mim et e e e o enit = en —_—— U, - e e e
ADRMMW - 0253 23
ADKS" 0261 23. .
e A e e G o o T — -
i AE1 . 0118 8
AE2 0137 10
AER e _g.g,gq. [, -
AER1 0064 4
AERZ u066 4 ,
— QFA%T Qac.{).za ¢ e e 4 2 e it e — -
AH 0094 '
! AHI 0194
R ¥ LTSN 11 ¥ 3 S — [ — - - -
Al 01F4
AlS 0O4C
B BEAA [P . e - - - -
ALl 0156 16
AL2 D15F 13, 13
‘_...‘An.__.._.w_-.ggA.Q e e e e et o 2+ e e e e ot ore e s — - i - ——
AR 0014
ATBL 0300 B 8
[ .AJ.BL,;. - 0’5‘93 e B e et e - _— -
ATBLZ2 G304 32
i ATL socs
L ATEL- 0320 B e - e - -
ATLZ 0314 33
AUTG1  o#0D 43, 43
AUTOZ 041y
. AUTOIO 029F 26
' BAL 0082
L BALY . Q0AS. B — e e e e e e e e - -
BALZ 0085 7
BALR vooe
- HMRl 0005 - S N . -
v BBIT 0008 4I¢ 41 . 47+ 48
. BBS 0041 4, 4 ’
- BBSI __0DNZ 4 ——— - — e
BC1 0034 64 64 154 15
BC2 0037 24 2
F""BDGS'“' —02CA — - — O O PR
! BFBS U044
[« BFC 0086
L SBECR .. Q006 e e

BFFS 0046
BFS 0045 4, 4

BFES1 oUL47 iy
TR g H

This information is proprietary and is supplied by INTERDATA for the sale
purpose of using and maintaining INTERDATA supplied equipment and shall
PO . s mcrebaaciond i s

. e ceimmnn samlnnn mamIEaalle i eitine
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BI1720 0021 25
= 8’1 16‘29" .49356.4. . .,26‘.- e e e e s - -
© BIT1S  0O00OF 3 35
BITi6 0327 EXY 3y 224 37 37, 37 37 37
U . . 37+ 374 - B6- e T
H1T16e0 0023 23
BIT17 0328
-BIT18 0329 4 -
BIT19 0324 28
BIT20 0328
- B1F21 v32¢ - - - -
BIT22 032D
B1T23 B3zt
-BIT24 - G32F - - -
BIT2% 0330
BIT26 0331
BIT27 - - 8332 -
BITe28 0333
B1729 0334
- Bl1TA0 U335 -
BIT31 0336
BRR 0007 2 2
- BRWZ - OI&E -1y 12 - -
BRWS 014F 12
BRu4 0153 13
- BTABLE - 0327 - 80 - -
B¥BS 004C
' .BTC ‘0084
— —BFCR—- - 0804 - -
BIFS o042
BXH oléu
e BXERE - 0182 - - e e - _
" BXLR 13 X X1 15, 15
,  BXLH1 01C9 18
RN S TTT S 1 & X o T S S SO P - —— . - - -
BXLH3 0103 17
BXLH4 U1F8 17
BYTeIOG Gub7 L3
! C U0Bez
: CuFpl 0121 42
[T L RSN 7 | % SUUUNY WAL, SO, | VAU ¥ - SO U SRV
C2 003C el
CAQUl 0123 42

—CADRS— 0066 Yy 164 16a—1Ta AT 3T

CADRS1 006E

! caprs2 oous 5
L"‘%“W""““‘“‘— - e e et e e s i o 4 ot e e+ ot e e e e
cBIT 0010 47
cBT DOEE
——EBI1 ———QBEF S e e e e
' cet2 poCS 9 9
I ccs 81D0
L _eces1— o490 .17 B : e e e
CCu 0012 41, 41, L3 % 4], 41, 45, 45, 45,
45, 45, 464 47, 47 47 47, 47
; SR 48
. cD 00F2 ; emsona of g 305 rimaming INTERGATA mopied sauipment and sl

not be used for any other purpose unless specifically authorized in writing.
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e .
e CDR 8072
—_ _.._ee______,g.qgg,__ e e e em o e n e e - -
CER 0052 '
‘' CFFFE 0039 2%y 269 29, 46
LB 0082 e e e -
CHANEL 0438 26
CHI U192 .
- .__.E.H,Uh_ . .,.gg.a.l.ly.. et e s van o e s = e e e e a8 = i ——— e
i CHVR1  902cC 3
N o § B1F2
NN 1 WSUETURMIONE . T 7. ¥ . SR — o o e et o e enm b o —_ - - - —
cL1 DUAB 3
CLB U1A8
,__L_c;,g; IR ¢ R 7 O 1 - SO U U - - . - -
i CLH 008A
; CLHI 018A
__._g_k.;__ e R - e e e — e — - - -
CLR 000A
CLRWT 0250 23, 24+ 2%
R L R S B T p————
' CMSTHML 0111 10
| comsIT 02ES 9, 9 9 9
.- COMBYY - D2EB . 30 . e PR - -
COMBTZ 02EY 3u
COMIND 0208 28
. 2-..-@051.&1___320.9 e e+ o e e i o o i i+ et e e U - - -
! COMINZ O20F 27
{  COMINT 020A 19
— oMM 0102 10+ --10 . —_ — - - R e -
COMLML 0161 ic¢
COMBON 044D 46
—-GOMSTE. 0110 — 304 20— - -
! . CONSER 0240 ‘209 24
¢ COUNT 001% 41, 41, #5¢ 45, 45, 4S5s 45, 46
i o BT HTa BB e —— -
CKR 0012
CRC12  UOBC
CRCIZA L1053 7
¢ CRC12B 03DD 42
i CRC16  OOBE
_ CRC16A._03D2 .. B 4 - - e e e - e . . —
CRC16B U03D5 42, 47
o COBA
cDO .. 00%9C- —--.T S e e e e
| Dar 0013 26, 264 260 264 26, 38y 389 384
’; 3By 41 41, 41 41 L3 XY 81, 424
e MR BB 85. BT . BT 8Fs  8Te  MTa. ol
47 ¢ 47, 47 48
DD 00FA
— DDR- e DOTA — I, e B . - -
. DE 00DA
i DELAY  D4pe 43
b DER- . QOSA . - [ I e
DER1 0018 4
DERZ 00DD 2
DEV 0011 17, 25, 264 264 26 26s 26+ 26 ... . __ S S
26, 260 S oL T

: 26y 434 41 °

: | This information is proprietary and is supplied by INTERDATA for the sole
{ { purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




pE2
UFALTO
DFALT1
UH

UH1
DH2
EH3
UHR
DHIKY
DIGIT
pDlelTe
C1ISHEM
DOSHR
BCSHRL
DK

OR1
OR2
EHLT
LLS
£ECSi
ENOBRV
ENDSET
EPSKH
£PSik1
EXAUTO
EXBR
EXisr)
EXHK
EXLOTH
EXSubil
EXSUse
EXTLAY
EXTRAN
FB1Y
FFALT]
FFAJLT

FLDK
FLR
FLR1
FLRke
FLR3
FLRY
FLRD
+LRe
Fiy
L))
FNOL
FNGIS
FRUWT
FWKLT
FXDR
XK
FXR1
FXR2
FXKS
+ XK

INTEREUATA MODEL &/732 MICRUPRUGRARK

001cC
va2cH
u2c7
009A
0366
La7¢e
us7¢
U01lA
U363
V131
0133
uans
g0y
YO%F
003a
upoR
8ouhH
OB
ur2
Y4B
0155
Ul ¥
v1zAa
viz27
645
|l12b
vlel
vo6s
0113
bYSu

uyhYy

[TR2- 3}

0383

V001
02¢C
v2ecH

007

0058

‘0399
V390
03Ac
V3AY
0370
u3a7
Y286
029%
U28F
U279
U454
V4ol
‘U07C
805C
ouaer
‘036t
w90
0392

8
2
37

37
37

L 1Y)
40
23
44

45

17
12y
43

11
45y

11

10
4D

38
38
Y1
Z
2
1U

4u
4u
40
4y
40
24

29
25

29
46
46

39
3¢
39

57

13

4%,

46

45

28
Yy

104

47,

48

Se
11,

48

Sae
11,

05-058R02A19

S,
13

Se

PAGE 54

8B 10

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other. purpose unless specifically authorized in writing.
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FXR5 0398 39 .
r~qH}HALF_~08&§~-m——51——~4%+———44a_w~25+4~—514—wm344~Aw314~w—31!w~~»~_~ﬂu~—~~~—A~~~~-— e —
. . 37
| HROWT = o0#u4C 46
L HWRFL (463 HE. — SR T
APLE  L.8272 - 25, 4z, ez
IDLE1l  p272 24
e BLEGAL — 02089 204 . B e e e —
- IOINTO 0299 20
IOINT1 D029A 20
e JOINT R . 029C -—- .20 SR L O U - - - -
I0INT3  029E 20
10INTX 02A0 259, 264 264 29, 29
s et BBBB e e e e e - -
foLA o1cc
PoLAY 002K 17
S T - 1.1 -
LBl g16F - . 16
LBR 0126
URPINE B o8 NSH b QA e o et e e e st e
i LD .. UOFD
i - LDR 0070
‘._‘_LE.N_-,.; 88Dy . - . -
~LE1 0114 . &
. LE2 - 0119 - -40
coilER e 0GBO - -
LERYI  0Ue2 i
LEVEL 0012 25, 26, 26, 26, 26, 26 264 26+
PR VORI ~7 -SRI 1 S 1 - § .- 1 U1 R - -
LH - vu9c
LHI 0190
s bHL - Q0EEL - - - - -
LHL] 02FD . 9
[ § U1lF0 -
e L ES e QOMB. e e
LLOOP 041C . 43, 43
LM U1A2
RN 51 0104 16
S . LMD 00FE
© O LME UOEY
L LMELY 8100 G e e
LOCDIS 0266 25, 4y
LOHALF 0017 21, 21, 23, 31 33, 33, 33, 35
T L Bbe.  _Bbhe _H2e 824 %3 %3 SR
' LPSHW 0184
T LPSW1 022 1%
e APSWR. 0030, . o o s e e S —_— I —
LR 0010
LRC 0489 47
—~-LSTOVF_ 0300.. ..32s...39s . 8) . e
Pom 00B8
% MACINT O01FE 20
—.Mp . g0ESR P e S - —_
MDR 0078
ME 00D8
, ME 0le7 8 — . B
| mER 0058 e o i o e INTEROATA. supolied squipmens and shl
E . not be used for any other purpose unless specifically authorized in writing.
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MH 0098
—HH-— 935k —— ——6— e e i e -
t MHR vuls
! MHR1 0358 2
—_—MpEy Qa,si [ERRSIUUCY V"N UV A S U O ——— - ——
MMFINT 0230 204 | 4k
MR 0038
s L AT 0OAS ce e - -
© NFAST 0465 45
NFAST1 0469 47
e NFWRIT — - QB2 -~ T e o m -
NH 0088
NHI 018y
NI BRRE — e o e e - -
i NR 0008
v 0 00AC
R o | 121 - -
OCR 013cC
OH 008C
.--.G.H.!.,__ ulac PR — ke e -
33 4 01EC
ONES 0138 284 39
"“‘_GK""' . aooc ey - . C e
GUTDIS 0263 23, 24, 25, 25
OVF1 038C 39
- POWRUP - -0%13 - - 43 - BRI
PPFLNY 0213 204 24
. PSWDIS 028C 25
--—QUEINT--- 02886 e -
RO 000u 26, 46
R1 uol 2be  ¥6
- KiZ3-—- BOOL - 2T+ 29 - -
R14 000E 21, 29
;. R15 000F 21 29
e R QOGR o~ i m emm e - -
R3 0003 26, S84 45
Ry 0004 38, 45, 45, 46 ¢ 47, 47 47« 48
"] UlAt
i RB1 0145 16
i RB2 0166 12
. .A.H.BL‘,, L mAE_..._..‘..__ ot et i e — ———— —— -
RBL1 0351 8
RBR 012E
RB - BBEC e e e
i RD 0186
i ROCS 0496 49
L——Reesi———e4s7-~— 49- — - i i o e - -
ROFULL Q2F7 T 9 15, 16 16, 16
KRDHALF  02F1) Ta Te 8, 16 16, 16 16, 16
. B -, 1 -, O OSSN -
. RDR 0136
POOREADIT  03AA 43, 43 43¢ 43
L—Jﬁﬁx&#%-ﬂ44£~m-4¥—— e e - s e - -
REMOV U355 36
REMOV1 0357 36
STRE— QU429 — e = — e m—— e
42y . 4T, 47, 47 -

I' R£TunN 0015 . %2,

i

42

! 1 This information is peoprietary, and is supplied by INTERDATA for the sole

purpose of using and maintaining. INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




KFLLLL
KFULLZ
HH
RHALF1
HHALF 2
KRR
KLL
KRL
KTBL
RTBL]L
KTRL2
RIL
KL
R1Le
RINCRC
BWK1T
RERRK
HWBhX
KWSC1
KWSL2
s

SBT
scp
SCH1
SCPz
Sh

SDR

SE

Skl
8E2
SER
SER1
SERZ
SFLOAT
SH

SH1

s1
SIhT
SINT]
SIS
sta
SLHA
SLHL
SLELS
SLL
SLLS
SR

SKA
SKHA
SKHL
SKEHLS
SRL
SKLS
S8

$81
SSK

ST

_NTERUATA MODEL 8/32 MIURUFROGRAM 05-058K02A13 PAGE 57

g2F
G2F o
01Bz
U2F4
02F5
Ulse-
0106
Olu4
0337
03308
0334
eoce

0347

US4

V85835
GOGH
012F
Ul4e
u3CZ
U3C4
VUBe
GUEA
L1cA
U3AL
G3fu
VUF&
U076

0o0LA

011C
013
UuhHe
U0pA
UB1L

V261

TEiLTS
V1 9r
UlFe
LIk
0201
Uust
010t
019t
0194
Li22
UlDA
00z2
[H1vh ¥y
Vl1LC
01930
U194
0lzwv
010
0020
Ul1RaAa
0174
0134
00Ay

31
31

31 -
31 -

1de

o
o

(-4

+ &

17

le

45 Y64 47
11

41

This information is proprietary and is supplied by INTERDATA for the sole
purpose -of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




ST8
- §IBL -
STBR
STBR1
S10
STE
STH
STM
sTML
STMD
STME
STHEL
STORE
-STOREL
STORE2
STREE
STRLP
sVC
svecl
S IBET
BT
TEMP

TEST1
I
¥I
TLATE

e TLATEL

1LS8U
TRANSL
38 - -,
181
182

JRROR: 4.5, S
TWALT
WAIT
WALT1
wp

i wWBl

- WBR
wWO
Wil

- ~WUES
WoCSs1

! WDR
WHR
WRTSC

INTEKDATA MODEL &/32 MICROPROGRAM

U1A4

--gléb

0124
0169
VOEY
GoCo
gosy
UlAy
0104
Q0FC
00E2

vio7

u17A
017D
017E
p220
v221
o1c2
0205
euoe
BOES
0010

u2ks
U166
01E€
81CE
U3TS
0400
u37l
" g1co
01F9
G1FC
Q14C
0234u
U2AF
G261
C1lAC
G143
012C
0184
0175

048k ... -

O48F
0134
G1B¢
0130
vacT

- DOAE

00B&E
016E

- Q1lEE

000E

i6

11

17
)
L¥

lé

W9

41

21

47

Be

26 41,
T (1YY

48

50
47

27 27,

46

—

1é

41 41,
47¢ - 47,
43, 4y

45«
47

05~058R02A13 PAGE 58

45, 45,
47 47

This information s proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




fODEL 8,32 WITH DPFP

PROG= 05,058F2

Qo0

6o

2

001

321F 1003
17FD 0000

05-058F02A13

s g g
NN OV~ F O

-
&

ASSEMBLED BY 03-103R00M%6

=]
Ll

{

PAGE 1
4729716

SCRAT

EqQu 1 SYSGEN CARD
NLSTC

IFNZ DFU

ENDC

SQCHK

* COPYRIGHT INTERDATA INC, APRILe 1976

*

* IRA GABBERT

*

PAGEQ
PAGE1
PAGE2
PAGE3

PAGEH 5

LI B 2K 3R R )

IN ALL

LI K BE B 2%

FOLLOW,

IS THE
EMULATI

EBE K L B R BE K B J

USER LEVEL INSTRUCTION EMULATION ENTRY-POINTS

THE HARDWARE. READS THE NEXT USER INSTRUCTICN FROM
THE MAIN MEMORY LOCATION SPECIFIED BY (LOC)e TWO.
FOUR OR SIX BYTES ARE READs DEPENDING UPON THE
INSTRUCTION TYPE., TWICE THE USER'S OPERATION CODE

TARGT 8/32
CROSS

ELSE

PARTS 19~142R00F684¢19~142R0O0F69+19~142R00F70419-142R00F71
PARTS 19=142R00F72+19~142R00F73419-142R00F74419~142R0C0OF75
PARTS 19=142R00F76¢19~-142R00F77+19~142R00F784¢19-142R00F79
PARTS 19-142R00F80+19-142R00F81419-142R00F82¢19~142R00F83
PARTS 19-142R00F84+19=-142R00F85+19~142R00F86+19~142R00F87
PARTS 19-142R00F88+19~142R00F89,19-142R00F50,19-142R00F91
PARTS 19-142R00F92+19-142R00F93,419~142R00F94+19~-142R00F35
PARTS 19+142R00F96+19~142R00F97+19~142R00F98,19~-142R00F99
PARTS 19-195R00F05¢19~-195R00F06419-195R00F07+19~-195R00F08
PARTS 19-195R00F09+19-195R00F10,19-195R00F11+19-195R00F12

ENDC
CASES WHERE A BRANCH OR TRANSFER COULD OCCUR TO A

LISTING PAGE OTHER THAN THE CURRENT LISTING PAGE. THE TARGET
PAGE NUMBER IS SHOWN IN PARENTHESIS IN THE COMMENT FIELD.

ON POWER=UPs+ OR AFTER
INITIALIZEs MICRO CODE
LI MRO+5 EXECUTION BEGINS AT '001°
BALD TLSU(NULL) GO TO POWER UP ROUTINE (P.44)

IN RESPONSE TO AN INSTRUCTION READ COMMAND

STARTING ADDRESS IN ROM OF THE APPROPRIATE
ON SEQUENCE. THE OP-CODE IS SHOWN IN THE

LR B 2K B 3 B N

COMMENT FIELD AND THE USER'S MNEMONIC IS THE LABEL, *

This information is proprietary and is supplied by INTERDATA for the sole
miscmnen af ucina and maintainina INTEFRNDATA sunnlied eauioment and shatl

83200010
83200020
83200030
83200040
83200080
83200090
83200110
83200120
83200130
83200140
83200150
83200160

83200350
83200360
83200370
83200380
83200390
83200400
83200410
83200420
83200430
83200440
83200450
83200460
83200470
83200480
83200490
83200500
83200510
83200520
83200530
83200540
83200550
83200560
83200570
83200580
83200890
83200600
83200610

83200630
83200640
83200650
83200660
83200670
83200680
83200690
83200700
83200710



MODEL 8/32 WITH DPFP 05-058F02A13 PAGE 2

COPYRIGHT INTERDATA INC. APRIL 19756

71 x 01 83200730

o2 2A1F 1C01 72 BALR . MRO+YSIL SAVE BRANCH ADDRESS 83200740
003 233F 1005 73 LX YD+LOCWBALR1 INCREMENTED LOC TO YD 83200750
T % 02 83200760

004 17EC 01D9 75 BTCR BALT BRR(NULL),ILIR,D BRANCH IF MASK TRUE 83200770
005 235F 1837 76 BALR1 X LOC«MROBC2 LOAD LOC (P+3) 83200780
77 * 03 83200790

006 13EC 01D9 78 BFCR BALF BRR(NULL)+ILIR.D BRANCH IF MASK FALSE 83200800
207 235F 1C37 79 BRR LX LOCYSBC2 LOAD LOC (P,3) 83200810
80 *x o4 83200820

008 2B39 %C39 81 NR N YD+ YDsYSeILIRWEWD 83200830
009 000F FFOO 82 Bi2,23 DC ‘*Q00FFFO0Q?* 83200840
83 x 05 83200850

00A 2BF9 0C39 84 CLR S NULLeYDoYSeILIRGE D 83200860
008 2338 FCoOD 85 DR1 Dx YD1 YDP1.YSDR2 DG DIVIDE - 83200870
86 x . 06 83200880

ooc 2839 7C39 87 OR 0 YO+YD YSeILIRWECD 83200890
00D 13F4 B090 88 DR2 BALVY DFALTO(NULL) WD (P.28) 83200900
89 07 83200910

00E 2B39 BC39 90 XR X YDsYDsYSeILIRE WD 83200920
00F 0001 0000 91 BIT1S oc 100010000* 83200930
92 08 83200940

010 2B3F 1C39 93 LR L YD1YSsILIRWEWD 83200950
011 4E00 0000 94 CONSTANT OC 14E000000° 83200960
95 x 09 83200970

012 2B7F 1C00 96 CR A MDR«NULL+YS 2ND 0P TO MDR 83200980
013 23F9 &DBC 97 €1 XX NULL +«YDeMDRC2 COMPARE SIGNS (P.3) 83200990
98 x 0A 83201000

014 2839 1C39 99 AR A YDeYDeYSoILIRGESD 83201010
015 FFFF 0000 100 HIHALF  0OC ‘FFFFO000" 83201020
101 % 0B 83201030

016 2B39 0C39 102 SR S YDoYDyYSeILIRGEND 83201040
017 0000 FFFF 103 LOHALF DC *0000FFFF? 83201050
104 1] o 83201060

018 1398 GsCo 105 MHR BAL  MHR1(MAR) (P.37) 83201070
019 FOOO0 0000 106 DIGITL OC *FOU00000" 83201080
107 =* 0D 83201090

01A 1398 D8Co 108 DHR BAL  DHR1(MAR) (P.37) 83201100
018 109 IFNZ OFU 83201110
01B 0000 0000 110 oc 0 83201120
111 * . 83201130

g1cC CBF9 2DA9 112 LE1 LE YO+MDRILIRWE LGAD 83201140
010 13F4 1990 113 BALV EEXITL(NULL)sD READ CC IF V FLAG (Pe5) 83201150
119 ENDC 83201210

120 =* 83201220

01E 2879 1DA3 121  AHM1 A MDRyYD+MDR +DW2+E ADD R1, STORE RESULT 83201230
01F 2BFF 1F99 122 L NULL +NULL ¢ILIR,D FETCH NEXT INSTRUCTION 83201240

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




MODEL 8/32 WITH DPFP

[= =]
[\ M)
o

023

024
025
026
027
028
029
02A
028
02C
020

02E
02F

030
031
032
033
034

035
036
037

038
039

03A
038

03C
03D
03E
03F

COPYRIGHT INTERDATA INC,

8EB9

4800

9EBY
TFFF

5008
7015
6327
1327
6909
5G0F
0BOO
7004
1s20
7810

1E00
i1FeC

1Coo0
3E80Q
1c8g
FCoo
0000

1081
1E00
1F9cC

EC19
FFFE

1C89
1F8éB

2AC9
Cool
7001
1830

05-058F02A13

124
125
i2s
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
148
146
147
148
149
150
151
152
153
154
155
156
157
158
189
160
161
162
163
64

APRIL 1976

CHVR1
LAl

*
LPSWR

BC1
BC3
BC2
CFFFE

DR

SRL
ne

i

StLL

BALNL
SRA]
01

PAGE 3

Yo YD «YSI+ILIRWELD

100004800

YOoYDeYSIZILIRGED
‘FFFFTFFF

MRO+PSWe8
MR2+YSeHIHALF I
MR2+MR2+BIT1641
MR24MR2+BIT16.1
MR1+YSeMR24ILIR
NULL+MR1¢BIT1S,1I
CHYR1 (NULL)
MRO«MRO o 44

YO eMR2¢E
PSWPSWeMRO+D

YD +MAR
NULL «NULL+IRD

MR34YS
YDIoNULLYSI
LOC+YD
TEST1(NULL)
0

MAR+YX+MDRIL
LOC+MAR
NULL «NULL +IR D

YO YDP1eYSeILIRWD
*000QFFFE?

MRO+YDILIR
MR1+YDP1eNULLWDR1

CLL(NULL) ILIR
MRO+YDo1
MRO«MROy1
MROWMROsMRGE WD

SAVE PREVIOUS CARRY
SET MS 16 BITS
INVERT THE SIGN BIT
AND EXTEND IT

RE-CREATE HW OVERFLOW BIT
BY COMPARING BITS 15 AND

16 OF R2
OVERFLOW IF DIFFER

LOAD RESULT. ADJUST G 38 L

OR INC & V
ADDRESS VALUE TO R1

FETCH NEXT INSTRUCTION

SET NEW PSW ASIDE IN MR3

POINT TO R2+1
LOAD NEW LOC
(P.43)

* 10 %

* 11 x%

* 12 %

* 18 x*

CALCULATE EFFECTIVE ADDRESS

LOAD NEW LOC

FETCH NEXT INSTRUCTION

SAVE MS DIVIDEND

SAVE LS QIVIDEND (P.2)

SIGNS ALIKE (P.7)

PROPOGATE 1ST OP SIGN
FORCE SOME MAGNITUDE

SET CONDITION CODE

This information is proprietary and is supplied by INTERDATA for the soie
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specifically authorized in writing.

* 1C %

* iD *

83201260
83201270
83201280
83201290
83201300
83201310
83201320
83201330
83201340
83201350
83201360
83201370
83201380
83201390
83201400
83201410
83201420
83201430
83201440
83201450
83201460
83201470
83201480
83201490
83201500
83201510
83201520
83201530
83201540
83201550
83201560
83201570
83201580
83201590
83201600
83201610
83201620
83201630
83201640
83201650
83201660



MODEL 8/32 WITH OPFP

040
041

o042
o043

044
ous

o4e
047

048
o049

04A
0uB

o4C
04D

04E
O4F
050

050
051

052
053

054
055

056
057
058
052

05A
o58

05C
050

0SE
05F

17EC
221F

17EC
2210

13EC
221F

13EC
2210

2B3F
221F

283F
2B3F

2839
2350

2B39
2BFF
CBF9
13F8

CBF9
CBFF

CBF9
C3FF

CBF9
C3FF

CBF9
13F8

CBF9
13F3

CAYF
13F8

361F
13F9

COPYRIGHT INTERDATA INC,

1059
0E83

1159
0E8n

1059
187

1159
1E8D

1EB9
1E2F

OE89
1CBO

1E8B9
1DOF

0EB9
1F9C
2C29
1990

3Co9
O0FBO

4c29
OFA7

5C29
OFAT

6Co9
1980

7C09
1980

icoo
E240

lol1
35C0

05-058FQ2A13

APRIL

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
214
240

1976

*
BTBS
BBS
*
BTFS
BBS1

*
BFBS
BFS

*
BFFS

BFS1

*

LIS
CADRS2
*

LCs

*
AlS
Dos8R
*

SIS
DoSBR1

*
LER
*
CER

*
AER

*
SER

*
MER

LI
DER

*
FXR

*
FLR

BALT
sX

BALT
SX

BALF
AX

BALF
AX

LX

IFNZ

LE
BAL

CER
RCC

AER
RCCX

SER
RCCX

MER
BAL

DER
BAL

RRE
BAL

LI
BAL
ENDC

PAGE 4

BBS(NULL) +ILIRD
MRO+NULL+YSIBBS1

BFS(NULL) +ILIRD
MRO+MRO+YSI+DOSBR

BBS (NULL) +ILIR,D
MRONULL+YSI«BFS1

BFS(NULL) +ILIRD
MRO+MRO+¥YSI+DOSBR

YD YSIZILIRED
MRO+MAR+CADRS3Z

YDyNULL s YSIZILIR
YD YOCE WD

YD YD+ YSI«ILIRWE WD
LOC+MRO+LOC+DOSBR1

¥YD+YDeYSIWILIRCE D
NULL +NULL ¢ IRD
DFU

YO YSsILIRLVE
EEXITLI(NULL) D

YD+ YSeILIR
NULL+NULLELD

YDoYSeILIRVE
NULL «NULL +EEXIT2

YD« YS+ILIRE
NULL « NULL EEXIT2

YD+Y¥YSWILIR
EEXITLI(NULL)

YD+ YSHILIR
EEXITL1(NULL)

MRO+YS
FXR1 (NULL)

MRO+CONSTANT I
FLRL(NULL)

BRANCH IF Mask TRUE
DECREMENT BY TWICE R2

BRANCH IF MASK TRUE
MRO=BYTE DISPLACEMENT

BRANCH IF MASK FALSE
INCREMENT BY TWICE R2

BRANCH IF MASK FALSE
MRO=BYTE DISPLACEMENT

EFFECTIVE ADRS TO MRO (P.5)

SUBTRACT TO TWO'S COMP

SET GsL

FORM BRANCH ADDRESS

FETCH NEXT INSTR

LOAD

READ CC (P+5)

COMPARE
SET CONDITION CODE

ADD
COLLECT FLAGS (P.5)

SUBTRACT
COLLECT FLAGS (P.5)

MULTIPLY
TO COMMON EXIT (P,5)

DIVIDE
TO COMMON EXIT (P.5)

ARGUMENT TO MRO
(Pe39)

MRO='4E000000"
(Pe54%)

This information is proprietary and is supplied by INFTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specificatly authorized in writing.

x

*

20

21

22

23

24

25

26

27

28

29

2A

2B

2C .

20

2E

2F

83201680
83201690
83201700
83201710
83201720
83201730
83201740
83201750
83201760
83201770
83201780
83201790
83201800
83201810
83201820
83201830
83201840
83201850
83201860
83201870
83201880
83201890
83201900
83201910
83201920
83201930
83201940
83201950
83201960
83201970
83201980
83201990
83202000
832020190
83202020
83202030
83202040
83202050
83202060
83202070
83202080
83202090
83202100
83202110
83202120
83202130
83202140
83202150
83202160
83202420



MOLEL 8/32 WITH OPFP

o061l

062
062
063

064
065
065

066
067

08
te9

feA
06A
0eB

0eC
ger
06t
06F

070
071

072
07z

074
075

076
077

078
079

Q7A
7R

07C
07D

07E
07F

are

2ADF
1399

CBF9
C3FF
1399
CBF?9
CBFF
13F4

3338
2BFF

CBF9
13F8

239A
2A1F
3210

- D3F8

CBF9
13F8

CBF9
CRFF

CBFS
13F8

CBF3
13F8

CBF9
13F8

CcaF9
13Fé

CALlF
13F9

361F
13F9

COPYRIGHT INTERDATA INC,

4DA9
OFA7

43C0
5089
OFAD

B190

A010
1c99

6Dasg
1980

10C9
1E00
1004
0B00

AC29
1990

BCcQ9
0FRG

cco9
1980

cco9
1989

EC09
1980

FCo9
1980

9C00
3000

1011
3z2C0

05-058F02A13

242

aAnx
=7

244
245
246
247
248
252
253
254
255
256
257
258
259
265
266
267
268
269
270
271
272
276
277
278
279
280
261
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

APRIL 1976

PBR
SEL

*
EEXIT1
EEXIT2

*
EXHR

*
ME1

*
CADRS
CADRS1
CADRS3
*

LDR

*
CDR

*
ADR
*

SDR

*
MDR

*
DDR

FXDR

FLOR

BAL
IFNZ
AER

RCCX
ENDC

BAL
IFNZ
SER

RCC
BALY
ENDC

RRI1
IFNZ
MER
BAL
ENDC
AX

Al
BAL

LD
BAL

COR
RCC

ADR
BAL
SOR
BAL

MDR
BAL

ODR
BAL

RROD
BAL.

LI
BAL

PAGE 5

MRS YDI

MPBSR1({MAR)

DFyY
YDeMDRyILIRE
NULL «NULL+EEXIT2

PBR1(MAR)
DFU
YD MDR4ILIR

NULLNULLE
FFAULT(NULL) D

YDeYSe16
NULL«YDoILIRD

DFU
YDsMDRILIR
EEXIT1(NULL)

MAR+YXsMDR+CADRS24C
MRO ¢ MAR

MROYMRO o4
(MR6 ) (NULL)

YO2YS+ILIRVE
EEXITI(NULL) «D

YD2YSeILIR
NULL «NULLE,D

YD YSeILIR
EEXIT1(NULL)

YO+YSeILIR
EEXIT1(NULL)

YDe«YSeILIR
EEXIT1(NULL)

YD+ YS+ILIR
EEXIT1(NULL)

MRO+YS
FXDR1(NULL)

MRO‘CONSTANTI
FLDR1(NULL)

* 30 %

ADD
COLLECT FLAGS

* 32 x
(P+55)

SUBTRACT

TEST RESULT FLAGS. SET CC
ERROR IF V FLAG (P.28)

* 34 %
EXCHANGE HALFWORDS

MULTIPLY

TRANSFER IF RX1 OR RX3 (Pa4)
D24 (X2)+(LOC) TO MRO

ADD 4 FOR LOC INCREMENT
RETURN TQ CALL

* 38 *x
LOAD
READ ¢C

* 39 %
COMPARE
SET CONDITION CODE

* 374 x
ADD
TO COMMON EXIT

* 3B %
SUBTRACT
TO COMMON EXIT

* 3C *
MULTIPLY
TO COMMON EXIT

* 3D =
DIVIDE
TO COMMON EXIT

* 3E *
ARGUMENT TQ MRO
(Pe52)

* 3F x

MRO='4E000000"
(Pe53)

This information is proprietary and is supplied by INTERDATA fer the sole
purpose of using and maintaining INTERDATA supplied equipment and shatl
not be used for any other purpose unless specifically authorized in writing.

83202440
83202450
83202460
83202470
83202480
83202490
83202500
83202540
83202550
83202560
83202570
832062580
83202590
83202600
83202610
83202670
83202680
83202690
83202700
83202710
83202720
83202730
83202740
83202780
832027990
83202800
83202810
83202820
83202830
83202840
83202850
83202860
83202870
83202880
83202890
83202900
83202910
83202920
83202930
83202940
83202950
832029460
83202970
83202980
83202990
83203000
83203010
83203020
83203030
83203040
83203050
83203060
83203070



MODEL 8/s32 WITH DPFP

ogo
081

082
083

084
085

086
087

nes
089

08A
c88

osc
08D

0BE
08F

090
091

92
093

094
095

096
097

098
099

09A
0%B

09cC
0eD
09E
09F

1208
2BTF

2B9A
221F

17eC
233F

13EC
235F

2B9A
2B39

2B9A
2BF9

2B9A
2839

2B89A
2839

2B9A
2B3F

2B9A
13F8

2B9A
2839

2B9A
2839

2B9A
13F8

2B9A
13F8

2A3B
2838
13F4
2BFF

COPYRIGHT INTERDATA INC,

5£80
1ca3

1081
1E03

0059
1007

0D59
181F

1pes
SpB9

1068
0DB9

ip8B
7089

1DaB
60DB9

ipes
1089

1péB
o4Co

1pse
1089

ipas
o00B9

iD8B
D780

1088
Do8o

1F80
FD8&9
B090
iF9C

05-058F02A13
APRIL

307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
338
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353

1976

STH

BAL

BTC

BALL

BFC
BAL2

NH

BAL3

BAL

LX

BALT
LX

BALF
LX

xr O wn > 2P

roo0o> 0> o> P P WP rr»

PAGE 6

STORE (MR&)
MOR+YD DW2

MAReYX+MORIL
MRO+MAR,BAL1

BCLINULL) +ILIR«D
YD.LOCeBALR

BCLINULL) ¢ILIR.D
LOC+MRO«BAL3

MARyYXosMOR +DR2
YD+ YOeMDRo ILIRWEWD

MAR+YX+MDR+DR2

NULL+YD+MDR«ILIRWEWD

MAR+YX +MDR +DR2
YD YD+MDRILIRWVEWD

MAR+YX+MDR+DOR2
YD+ YDesMORILIRGELD

MAR+YX+MDRDR2
YD+MDR+ILIRWED

MAR+YX «MOR +DR2
C1(NULL)

MAR+YX +MDR+DR2
YD YD«MDRAILIRWELD

MARYX¢MDR +DR2
YD« YDeMDRILIRWE D

MAR+YXeMDR«DR2
MHL(NULL)

MARYXeMDR+DR2
DH1(NULL)

MR1+YOP1oNULL
YD, YDP1oMDReILIR
DFALTO(NULL) D
NULL «NULL +IRD

COMMON ROUTINE (P,.14)

EXECUTED INSTR,

CALCULATE EFFECTIVE ADDRESS
BRANCH ADDRESS TO MRO

BRANCH IF MASK TRUE (P,3)
INCREMENTED LOC TO R1

*

*

*

*
BRANCH IF MASK FALSE (P.3)

LOAD NEW LOC

(Pe2)

FETCH MULTIPLIER
(Pe3T)

FETCH DIVISOR
(Pe37)

(P.28)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shail
not be used for any other purpose unless specifically authorized in writing.

ke

41

42

43

44

45

46

47

48

49

4A

48

4C

40

83203090
83203100
83203110
83203120
83203130
83203140
83203150
83203160
83203170
83203180
83203190
83203200
83203210
83203220
83203230
83203240
83203250
83203260
83203270
83203280
83203290
83203300
83203310
83203320
83203330
83203340
83203350
83203360
83203370
83203380
83203390
83203400
83203410
83203420
83203430
83203440
83203450
83203460
83203470
83203480
83203490
83203500
83203510
83203520
83203530
83203540
83203550



MODEL &/32 WITH DPFP 05-058F02A13
COPYRIGHT INTERDATA INC, APRIL

355

0AC 12D8 "5EB8Q 356
0Al 287F 1Ce7 357
358

0A2 1208 BCoOO 359
0A3 2B79 1DA7 360
0A4 2BFF 1F99 361
362

0AS CBFF 8D8D 363
0A6 CBF9 ADA9 364
0A7 13F4 1990 365
366

367

QA8 2B9A 1D8F 368
0A9 2839 50B9 369
370

0AA 2B9A 1D8F 371
0AB 2BF9 00B9 372
373

OAC 2B9A 1D&F 374
0AD .2B39 70B9 375
376

0AE 2B9A 1D&F 377
0AF 2B39 eDB9 378
379

0BO 2B9A 108F 330
0B1 2B3F 10B9 381
382

082 2B9A 1DB8F 383
0B3 13F8 04Co 384
385

oB4 2B9A 1D8F 386
0BS5S 2839 1DB9 387
388

0B6 2B9A 1D8F 389
oB7 2839 00OB9 390
391

ogs 289A 1D8F 392
0B9 2B38 ED99 393
394

0BA 2B9A 1D8F 395
0BB 221F 1C9C 396
397

oBC 1208 BA8&0 398
08D 13FC F340 399
400

0BE 12D8 BA8D 401
0BF 13FC F500 402

19786

CL1

> % O *

n *

x> v P > > T > xr O>» [ 3 ] 2>

A

Lx
BAL
BALA

BAL
BALA

PAGE 7

* 50
STORE(MR6) COMMON ROUTINE (P,14)
MDR+YD Dkt EXECUTED INSTR,

* 51
RDFULL (MRB) FETCH FULLWORD (P,.31)
MDR YD s MOR «DWUHE
NULL «NULL ¢ILIRWD
NULL+MDR+I4DRY LOAD MS 32 BITS. FETCH LS 32
YDeMDRILIRE L0AD LS 32 BITS

EEXITI(NULL) D

MARYX+MDR+DRY
YD« YDeMDR«ILIRGE D

MAR+YX+MDR +DRY
NULL+YDeMDR2ILIRWEWD

MAR+YXsMDR+DRY
YD+ YDsMDRoILIR4E D

MAR+YX+MDR ¢ DRY
YD«YDsMDR+ILIRWE 4D

MAR+YX+MDR «DRY
YDeMDR+ILIREWD

MAR»YX+MOR «DRY
C1(NULL) (Pe2)
MAR+YX+MDR ¢DRY
YD+YOsMORILIRVE D

MAR+YX +MDRDRY
YD oYDeMDReILIRCE D

MAR«YX +MDR+DRY
YD+YOP1+MDR+ILIRD

MAR .« YXeMDR ¢+ DRG
MRO+YD¢DO (Pe6)

ROHALF (MR6) FETCH CHECKWORD (P.31)

CRC12A(NULL) ARM INTERRUPTS (P.42)
RDHALF (MR6) FETCH CHECKWORD (P.31)
CRC16A(NULL) ARM INTERRUPTS (P,42)

This information is proprietary and is supplied by INTERDATA for the
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

TO COMMON EXIT IF V FLAG

83203570
83203580
83203590
83203600
83203610
83203620
83203630
83203640
83203650
83203660
83203670
83203680
83203690
83203700
83203710
83203720
83203730
83203740
83203750
83203760
83203770
83203780
83203790
83203800
83203810
83203820
83203830
83203840
83203850
83203860
83203870
83203880
83203890
83203900
83203910
83203920
83203930
83203940
83203950
83203960
83203970
83202980
83203990
83204000
83204010
83204020
83204030
83204040



MODEL 8/32 WITH DPFP

0co
(1108 §
ocC1

oc2
ac3

och4
ocs

0Ce
0c?

ocs
oce

0CA
oce

occC
ocD

oCE
0CF
oDo

0Do
oD1

oD2
003

oD%
0D5

0De
007

oDe
ope

0DA
obe
obC
000

0DE
ODF

1208
CB7F
1208
13F8

i2Dé
13F9

1208
1378

1208
13F8

1208
13Fa

1208
13F8

1208
13F8
2B9A
13F8

2B9A
13F8

2B9A

13F8

2B9A

13F8

2B9A

13F8

2B9A
CBF9
13F8
0000

. 2BFF

2BFF

COPYRIGHT INTERDATA INC,

SE8Q
ice7
BAa8p
0780

Bado
4200

1B00
EeCo

€o0o
C400

cooo
C700

cGco
Dico

ChCo
D440
1D8F
0700

108F
4680

iD8F

1889

108F
1940

1D8F

1a80

1D8F
7089
1980
0009

1F83
1F99

05-058F02A13

404
405
406
407
410
411
412
13
414

415

AERIL 1976

*
STE

AHM

PB

416

417
418
419
420
421

422

423
424
425
426
427
428
429
430
431
432
433
434

- %395

436
437
438
439
440
441

- B4

443

444

445
446
447
448

449 -
450
. 451

452

474

475

476
477

LRA
ATL
®

ABL
RTL

RBL

“€BT2

BAL

IFNZ .

RRE

ENDC

BAL
BAL

BAL
BAL

BAL

BAL
BAL

BAL

BAL
BAL

BAL
BAL

BAL
BaL
IFNZ

BAL
BAL
BAL

BAL

BAL

DER

BAL

oe
ENDC

L

PAGE
. * 60 *
g;cRE(MRS) COMMON ROUTINE (P.14)
U
MDR YD DNWY EXECUTED’!NSTRUCTION
* 61 *
RDHALF (BR6) FETCH HALFWORD (P, 51)
~AHML (NULL) (P 2) .

' * 62 %
RDHALF (MR6) FETCH RESIDUAL CHECKSUH (P.sl)
PB1(NULL) (P 455) .

* 63 *
CADRS{MR&) CALCULATE ADDRESS {P,5) ‘
"LRA1{MDR) tP.%0)
. -1
ATBL {MRS) COMMON OVERHEAD (P.32)
ATLII(NULL) (Pe33)

o 5 -
ATBL (MR&) CQHHON OVERHEAD (Pe32)
ABL1{NULL) (Pe33)

: - 66

- RTBL(MR6) COMMON OVERHEAD (P,35)

RTLI{NULL) (Po38)
RTBL (MR6) COMMON OVERHEAD (P,35)
RBL1(NULL) (P,36)
DFU
68.
MAR s YX2aMDR +DRY
LEL(NULL) (Pe2) -
. £9 3
MAR«YX+MDR +DRY FETCH COMPARAND
CEL(NULLY {P.10)
6A
MAR+YX+MDR2DRY FETCH ADDEND
AEL1 (NULL) (P4 5)
. - 6B
MAR + YX ¢ MOR 2+ DRY FETCH SUBTRAHEND
SEL(NULL)Y (P.5) -
6C
MARyYX oMDR4DRY FETCH MULTIPLIER
- ME1(NULL) 1P,10)
- ' ) 6D
MAR YX+MDR+DRY FETCH DIVISOR.
“YDAMDRATILIR DIVIDE
'EEXITllNULL) ¥O .-COMMON EXIT {P.5)
NULLoNULL «DU2 STORE MODIFIED BIT
~ NULLWNULLILIRD FETCH NEXT INSTRUCTION

| This infarmation is proprietary and s supplied by INTERDATA for the sote
| perpose of using and maintatsing INTERDATA supplied equipment and shah -

ot be used for any other ‘purpose unless specifically aufhorized in writing:

83204060
83204070
83204080
832040390
832043120
83208130
83204140
83204150
83204150
83204170
83204180
83204199
83204200
83204210
83204220
83204230
83204240
83204250
83204260
83204270
83204280
83204290
83204300
83204310
83204320
832043390
83204340
83204350
83204360
83204370
83204380
83204399
83204400
83204410
83204420
83204430
83204448
83206450 -
83204460
83204470
B320%480
832044990
83204500
83204510
83204520
83204530
83204540
83204760
83204770
83204780
83204790



MODEL 8/32 WITH DPFP 05-058F02A13

oEC
0EL

0E2
0E3

0E4
0ES

‘0E6
0E7

CE&
0E9

DEA
0EB
0EC
0ED

OEE
0EF

0F0
OF1

0F2
OF3

OF4
OFS

OF&
oF7

OF8
OF9

SFA

OFB

OFC
OFD

OFE
OFF

2B9A
13F9

1208
13F8

1208
13F8

289A
13F8

1288
2BFF

1288
2372

1288
2372

1288
2372

1208
13F8

1208
13F8

1208
13F8

1208
13F8

1208
13F8

1208
13Fs

1208
13F9

1208
13F9

COPYRIGHT INTERDATA INC,

1081
2C80

1BOO
418¢

8C00
4300

iogB
BD&g

B780
1F99

B7890
T09E

B780
TDAF

B780
6D9E

BCOO
2940

44CQ
BEQOQ

44C0
4700

44Co
4730

44Co
4F L4

44C0
59C¢o

iB0O
20Co

BCooO
2E80

APRIL

479
480
431
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
S04
505
S06
507
508
509
510
511
512
513
514
515
Slé
517
518
si

520
521
522
523
524
525
526

1976

‘STD

STME
LME
LHL
*
TBT
S8T
RBT
csr

CBT1
LD

STMD

*
LMD

BAL
0X

BAL
XX

BAL
BAL

BAL
BAL

BAL
BAL

BAL
BAL

BAL
BAL

BAL

BAL

BAL
BAL

BAL
BAL

_PAGE

MAR+YX+MDRIL
STD1(NULL)

CADRS (MR&)
STHE1 (NULL)

ROFULL (MR#)
LME1 (NULL)

MAR+YX+MDR+DR2
LHL1 (NULL)

COMBIT(MRS)
NULL «NULL ¢ ILIRD

COMBIT(MRS)
MDR+MR2+MDR+CBT2

COMBIT(MR5)
MDRyMR2+MDR+CBT1

COMBIT(MRS)
MDR+MR2+MDR+CBT2

RDFULL (MR6)
LD1(NULL)

CDADSDMD (FRé6)
CD1(NULL)

CDADSDMD(MR6)
AD1(NULL)

CDADSDMD (MR6)
SD1(RULL)

CDADSDMD (MR6)
MD1(NULL)

CDADSDMD (MRS}
DD1{NULL)

CADRS({MRs)
STMD1(NULL)

ROFULL (MR6)
LMD1(NULL)

CALCULATE ADDRESS
tP.52)

CALCULATE ADDRESS (P,.5)
(Pel0)

READ 1ST FULLWORD (P,31)
{(Pe10)
(Pe31)
(P.30)
(Pe30)
(Pe.8)
(P,30)
(P30}
(P.8)

FETCH MS 32 BITS (P.31)
(Pa7)

FETCH COMPARAND (P,10)
(P,31)

FETCH ADDEND (P,10)
{P,10)

FETCH SUBTRAHEND (P,.10)
(P,10)

FETCH MULTIPLIER (P.10)
(Pell)

FETCH DIVISOR (P.10}

{Pel3)

CALCULATE ADDRESS (P,.5)
(P.52)

FETCH MS 32 BITS (P.31)
(P,52)

purpose of using and maintaining INTERDATA supplied equipment and sh il
not be used for any other purpose unless specifically authorized in wri*' g.

This jnformation is proprietary and is supplied by INTERDATA fc. .. . sole

70

71

72

73

T4

75

76

77

78

73

TA

78

7C

70

‘7€

TF

83204810
83204820
83204830
83204840
83204850
83204860
83204870

. 83204880

83204890

‘83204900

83204910
83204920
83204930
83204940
83204950
83204960
83204970
83204980
83204990
83205000
83205010
83205020
83205030
83205040
83205050
83205060
83205070
83205080
83205090
83205100
83205110
83205120
83205130
83205140
83205150
83205160

83205170

83205180
83205190
83205200
81205210
83205226
83205230
83205240
83205250
83205260
83205270
83205280



MODEL 8/32 WITH DPFP 05-058F02A13

100

100
101

102

103
104
106

10e
107
108
108

109
10A
lo8

10C
100
10E
10E

10F
110
111
112

113
114
118
116
117
118
119

114
11A
118

11C
11D

11E
11F

13F0
0BF8
2301

323F
1208
2B7F

323F
1208

CB7F
323F
1208
2B3F

323F
i208

CBF9

3390

0BF3
23D1
2BFF

2394
321F
2390
2B9F
2B7F
CBFF
03F8

CBFS
CBFF

CBF9
13F8

CBF9
13F8

COPYRIGHT INTERDATA INC,

448D
0BOO
1FQ0

DOOF
43Co
1Cas

000E
43C0

1C85

000F
4040
1080

000E
4040

20C0

0004
0B0O
1F50
1F99

ibDe
1004
1E17
1E00
1F8F
8080
0Boo

3089
0FBO

cpa9
1980

DD&9
1989

528
529
530
531
532
533

53%

535
536
537
538

539

540
§§1

542

545
546

547

548
549
550
551
552

553

554
5§87

559
560
561
562

564
56%
566
567
568
569
570
571
572
573
574
578
579
580
581
582
583
584

APRIL 1976

*
comLML
coMLM

*

*
STM1

.* .
STMEL

LM

LMEL

COMSTM -
CMSTAL

EXLSTM
CDADSOHD

CASMD1
CASMD2

CE1

L]
AD1

%
SD1

ORG

BaLc
EXL
AX

S1
BAL

S1
BAL
IFNZ
RRE
ENDC

SI
BAL

sI
BAL
IFNZ
LE
ENDC

S
£XL

AX
LI
AX

BAL -

IFNZ
CER
RCC
ENDC

ADR
BAL

SDR
BAL

PAGE 10

'100°

EXLSTM(NULL) + I4DRY
(MR8&) (NULL)
YOI +MR1eYDI+COMLML

MR1+NULLe1S
COMSTM{MRG)
MDR YD+ I40WY

MR1NULL 1
COMSTM{MR6)
oFy.
MDR YD+ I40WH

MR1+NULLLAS
COMLM (MR&)
YDsMOR

MR1NULL 114
COMLM(MRS)
DFU

YD+ MDR K

MAR +MRO 4
{HRS) (NULL)

EXIT IF DONE.« ELSE READ NEXT
EXECUTE LOAD
BUMP R1 FIELD & LOOP

MR1=*FFFFFFF1?
TO COMMON ROUTINE
EXECUTED INSTRUCTION

MR1=*FFFFFFF21

TO COMMON ROUTINE

EXECUTED INSTRUCTION

MR1=*FFFFFFF11
TO COMMON ROUTINE
EXECUTED INSTRUCTION

MR1='FFFFFFF20
TO COMMON ROUTINE

EXECUTED INSTRUCTION

TEMPORARY DECRERENT
EXECUTE STORE

YDI+MR1¢YDILCMSTML.C BUMP R1 FIELD 3 LOOP

RULL«NULL2ILIRWD

FETCH NEXY INSTRUCTION

MAR+YX+MDR+CASHD1+C TRANSFER IF RX1 OR RX3

MRO+ 4

MAR +MRO +MAR +CASMD2
MAR 4 MAR.

MDR+NULL «DRY
“NULL +MDR ¢ T4DR4

- {(MR6) (NULL)

DFy
YD1MORyILIR
NULL+NULL+EHD

YD+MDRe ILIR
EEXITI(NULL)

YD +MORLILIR
CEEXITLI(NULL)

- ADD

ADD & IF RX2

LOAD ADDRESS

LOAD ADDRESS

FETCH MS 32 BITS

LOAD MS 32 BITS: FETCH LS 32
RETURN

COMPARE
SET CONQITION CODE

TO COMMON EXIT

SUBTRACT :
TO COMMON EXIT

This information is proprietary “and is supplied by INTERDATA for the sofe
purpose of using and maintaining INTERDATA supplied equipment and shatl
. | not be used far any other purpose unless specificaily authorized in writing.

83205300
83205310
83205320
83205330
83205340
83205350
83205360
83205370
83205380
83205390
83205400
83205410
83205320
83205430

832050440
83205470 -

83205480
83205450
83205500
83205510
83205520
83205530
83205540 -
83205550
83205560
83205590

83205618
83205620
83205630
83205640

83205660 .
83205670
832058580
83205690
83205700
83205710
83205720
83205738
83205740
B3205750
83205750
83205800
832058190
83205820
83205830
83205840
83205850
83205860



MODEL 8/32 WITH DPFP

130
131

132
133

134
135

136
137

138
138

139

13A
138

13C

13D
13D
13E
13F

CBF9
13F8
0000

COPYRIGHT INTERDATA INC,

nm

o W
[ |
= \D

SEF9
AQ01

5015
5A40

5C59
FCoo

5015
5B40

1F81
ica7

5000
D80

5000
0p83

GC39
2800

CFB9
6000

9C73
0009

' 8FF9

0000

0000
0000

AFF9
FFFF
BCT79
ED89

1980
0000

05-058F02A13

586
587

L .¥:%.]

polot~]

589
590
591
592
593
594
595

596 .

597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
61%
616
617
618
619
620
621
622
623
624
625
629
639
631
632
633
634
635
636
637
638
639
645

APRIL 1976

*
SRHLS

ractn1
Y.

*
SLHLS
CAQ01

%
STBR

*
LBR
EPSR1
*
EXBR

*
EPSR

R

WBR

*
RBR

*
WHR
BIis20
*

RHR
BITO

*

WDR

*

ROR

*

SSR
ONES

OCR

MD1

PAGE 11

SRHL YDeYDeYSIVILIRGEWD
ne

oc *00000FNLe

SLHL YDoYDeYSI+ILIRCEWD
oC *0000A001

NI MRO+YSoHIHALF I

BAL STBRL1(NULL)

LBR YD+ YSeILIRD

BAL TESTI1(NULL)

NI MROsYDoeHIHALF o1

BAL EXBR1 (NULL)

A YD+PSWeNULL,IL

LX MR3yYS+EPSR1

BAL. RWBRR(MR6) -

WD NULL s MDR

BAL RWBRR (MR&)

RD MDR+MDR +DW2

WHA NULL«YD2YS+ILIRGEWD
DC 100002800

RHA  YS YD4NULL+ILIRGE+D
(3104 *80000000

WDRA NULL+YDsYS+ILIRGE D
DcC ¢}

RDRA  YSsYDeNULL «ILIRGEWD
2] 0

IFNZ ©DFU

2] 0

oc 0

ENDC

SSRA  YSeYOJNULLILIRED

" 7FFFFFFFY

OCRA NULLaYDsYS+ILIRGELD

IFNZ OFU

YDeMOReILIR
EEXIT1(NULL)
0

SAVE MS 16 BITS
(P,13)
(Peb3)

SAVE MS 16 BITS
(P.13)

PSW TO R1s INC, LOC
NEW PSW TO HMR3

(Pyl2)

(Pe12)

MULTIPLY
TO COMMON EXIT (P,.5)

This information is proprietary and ts supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shatl
not be used for any other purpose unless specifically authorized in writing.

90
91
92
93
9y
35
%
97
98
99
94

98

S

9E

83205880
83205890

axancann
CGVEVIIUV

83205910
83205920
83205930
83205940
83205950
83205960
83205970
83205980
83205990
83206000
83206010
83206620
83206030
83206040

- 83206050

83206060
83206078
83206080

- 83206090
- 83206100

83206110
832063120
83206130
83206140
83206150
83206160
83206170
83208180
83206190
83206200
83206210
83206220
83206230
83206240
83206250
83206260
83206270
83208310
83206320
83206330
83206340
83206350
83206360
83206370
83206375
83206380
83206385
83206390
83206416



MODEL 8/32 WITH DPFP

140
141
142
143

144
145

146

147
148
149
144

148
14C

140

14E
14F
150
151
152
153
154

155

2ASF
4879
2BDF
227F

1208
4BFF

32DF

2B7F
2ASF
48F9
2ATF

33DF
23F3

2BFF

289F

. 4BFF

17eC
13F0
0BF8
3252
23F3

2BFF

COPYRIGHT INTERDATA INC,

1coo0
AFCO
3E80
1C88

51Co
10890

1166

1080
108D
AFCO
1080

1007
094E

1F89

1908
2FE0
5540
53Co
0BOO
1001
U94E

1F99

05-058FQ2A13
APRIL

647
648
649
650
651
652
653

. 65%

65%
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
6TH
675
676
877
678
679
680
681
682

PAGE 12
1976
* COMMON RBR4.WBR
*
RWBRR L MR2+YS
SSRA  MDRsYDsNULL
AINC YDI+NULLYSI
LX MR3+YD+CMNBRYW
*
*
WB1 BAL RWBRX {MR6)
WD NULL +MOR
*
L 3
RB1 L MR6.RB2
*
*
* COMMON RB+WB
*
RWBRX L MOR +» MDR
L MR2+MDR + I4DRY
SSRA NULL.YDsNULL
L MR3+MDR
x
CMNBRW LI YDIse7
sX NULL +MR3¢MR2+BRUW2+C
%
L NULL oNULL s ZILIRWE D
*
BRW2 L MAR +MR2¢DR2
BRW3 SSR NULL «NULL «E
BALT ENDBRW(NULL)
BALC BRW3(NULL)
EXL {MR6) (NULL)
BRW4 Al MR2+MR2.1
sX NULL +MR3+MR2+BRW2.C
] .
ENDBRW L NULL +NULL ¢ ILIRD

MR2=START ADRS
ADDRESS THE DEVICE
POINT TO R2+1
MR3=ENDING ADRS

COMMON SET=UP ROUTINE
EXECUTED INSTRUCTION

MR2=START ADDRESS
ADDRESS THE DEVICE
MR3=ENDING ADDRESS

CC MASK

COMPARE STARTSEND
CLEAR CONDITION CODE
AND EXIT

FETCH HALFWORD

SENSE DEVICE STATUS
EXIT IF BAD STATUS

LOOP ON BUSY

DO INSTR AT (MR6)
INCREMENT ADDRESS
COMPARE TO FINAL & LOOP

EXIT

Thwis information & proprietary 2nd is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83206430
83206440
83206450
83206460
83206470
83206480
83206490
83206500

83206510

83206520
83206530
83206540
83206550
83206560
83206570
83206580
83206590
83206600
83206610
83206620
83206630
83206640
83206650
83206660
83206670
83206680
83206690
83206700
83206710
83206720
83206730
83206740
83206750
83206760
83206770
83206780



MODEL 8/32 WITH DPFP

172

175

176
177

178
179

COPYRIGHT INTERDATA INC,

i078

1F8A
lo80
1800
iD8o
DFCo
B8DCo
1908
1007

2FE0
55490
57Co0
OFCo
085F
cpe3
54Cgo
oD83

FD89
1980

Dy

4C4%S

7810

chC3
1F99

EC49
7810

1D8o
bbCo
1F99

50FF
1080
pDCo
0839

SDAQ
1F99

ADA3
1F99

05~-058F02A13

APRIL 197e
684 *x AUTO=LOAD
685 %
686 AL1 LI
687 *
688 L
689 LI
690 L
691 L
692 LB
693 OCRA
694 L
695 [ % 4
696 x
697 AL2 SSR
698 BALT
699 BALC
700 RDR
701 SX
702 sT8
703 BAL
704 RB2 RO
705 x*
706 DD1 PDR
707 BAL
708 =x
76% STBR1 STBR
710 0
711 *
712 ST81 sT8
713 L
7is =
715 EXBR1 EXB
716 0
717 %
718 LB1 L
719 LB
720 L
721 %
722 CLB1 NI
723 L
724 LB
725 S
726 %
727 WD1 wDA
728 L
729 %
730 SS1 SSA
731 L

PAGE

MAR«X*78¢

MDR +NULL +PR2
MR24+%80°*
MR34MRO
MR14MDR.
MR1I+MRL+NULL
NULL +MR1 +MDR
MAR+MR2+DR2
YDI+7

NULL « NULL E
ENDBRW (NULL)
AL2 (NULL)
MRO«NULL

NULL+NULL+MROAL2.C

MOR+MRO«MDR ¢DW2
BRW4 (MR6)
MDR ¢MDR ¢ DW2

YD«MDR+ILIR
EEXIT1({NULL)

YSeTDsVSeILIR
YSsYS+MRO+D

MDR+YD+MDR«DW2
NULL «NULL +ILIR+D

YD+ YS+ILIR
YDsYDeMRO D

MRO+MDR
YD+«MRO+MDR
NULL +NULL s ILIRWD

MR1+YDo'FF
MRO +MOR
MRO +MRO «MDR

KILL ADRS CALCULATION LOGIC
AND FETCH BINDYV SPECIFICATIOM
MR2=START ADDRESS

MR3=FINAL ADDRESS

MR1=8-BIT DEVICE NUMBER

ADRS & READ 1ST HW
SET CC MASK

EXIT IF BAD STATUS (P,12)
LOOP ON BUSY

INPUT DATA BYTE

LOOP IF BLANK

STORE FIRST NON=ZERO BYTE AND
CONTINUE INPUT (P.12)
EXECUTED INSTRUCTION

DIVIDE
TO COMMON EXIT

COPY R1 24131 TO R2 24:31
RESTORE R2 03215

COPY R1 24331 TO MEMORY
SWAP BYTES

RESTORE R1 0815

COPY HW TO MRO

M8 OR LS BYTE To R1

ISOLATE 1ST OP BYTE
2ND 0P BYTE IS IN MDR
GET IT

NULL+MRI+MRO+ILIR«EsD SUBTRACT TO COMPARE

NULL +YDeMDRE
NULL «NULLILIRD

MOR+YD+MDRIDW24E
NULL oNULL sILIRD

ADRS DEV & OUTPUT BYTE

ADRS DEV & INPUT STATUS

This information is proprietary and is supptied by INTERDATA for the sole—‘
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. i

83206800
83206810
83206820 -
83206830
83206840
83206850
83206860
83206870
83206880
83206890
83206900
83206910
83206920
83206930
83206940
83206950
83206960

83206970

83206980
83206990
83207000
83207010
83207020
83207030
83207040
83207050
83207060
83207070
83207080
83207090
83207100
83207110
83207120
83207130
83207140
83207150
83207160
83207170
83207180
83207190
83207200
83207210
83207220
83207230
83207240
83207250
83207260
83207270



MODEL 8/32 WITH DPFP 05-058F02A13

17A
178
17¢
17D
17E
17F

239A
321F
2390
28B9F
0BF&
2BFF

COPYRIGHT INTERDATA INC,

10FD
1004
1E3E
1€£00
0800
1F99

PAGE 14
APRIL 1976
733 *x COMMON SUBROUTINE FOR STHe«STW+STE+RH *
735 STORE AX MAR'YX+MDR+STORE1+C TRANSFER IF RX1 OR RX3
736 LI MRO+ 4 ADD 4 IF RX2
737 AX MAR'MRO+MAR'STORE2 UPDATE MAR .
738 STOREL L MAR +MAR ) MAR=EFFECTIVE ADDRESS
739 STORE2  EXL {MR6) {NULL) EXECUTE INSTRUCTION
740 o L

NULL +NULLJILIRVD DD NEXT INSTR

This miormetien is propristary and is supplied by INTERDATA for-the sole
purpose of using snd maimainiog INTERDATA supplied euuvpmant and As!su
ot be used for any other purpose uniess specitically authorized in writing.

835207290

83207310
83207320
83207330
83207340
83207350
83207360



MODEL 8/32 WITH DPFP

180
181

182
183

184
1385

186
187

i88
189

18A
188

18C
180

18E
18F

190

i1

192
193

194
195

196
197

198
199

19A
198

19C
190

19E
19F

1208
13F0

1208
17F0

1208
13F8

2A1A

. 2BF9

2A1A
2B39

2A1A
2BF9

2A1A
2B39

2A1A
2B39

2A1A
2B3F

2B7A

- 13F8

2A1A
2B39

2A1A
2839

2A1A
2B39

2A1A
2839

2A1A
2B39

2A1A
2B39

COPYRIGHT INTERDATA INC.

7800
onec

7800
obsc

BCOO
FB&0

1089
5830

1089

5830 -

1089
0830

1089
7830

iD89
6830

1089
1830

10890
04Co

1089
1830

1089
0830

1089
8870

1089
9870

1089
(2:241]

1089
D870

05-058F02413

742
743
T4k
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
T74%
775
778
777
778
779
780
781
782
783
784
785
786
787
788
789

APRIL 1976

*
BXH

*
BXLE

*
LPSW

*
THI

*
NHI

*
CLHI

K
0HI

*
XHI

x

LHI
*
CHI
*
AHI

*
SHI

*
SRHL

%*
SLHL

R
SRHA

*
SLHA

» O OpPp >»> WP rP» X» OP» 0B Z» 2>

BAL
BALC

BAL
BALNC

BAL
BAL

PAGE

BXLH(MRé)
BCA(NULL) ¢ IR.D

BXLH(MR&)
BC3(NULL) +IR+D

RDFULL (MR6)
LPSW1 (NULL)

MRO+YX+MDR2ILIR
NULL+sYDeMROVE WD

MRO«YX9MDR-ILIR
YD+ YDeMRO+E D

MRO¢YX+MDRILIR

NULLsYDsMROE+D
MROYXeMDRILIR

YD+ YDeMROE LD

MRO+YX+MDR+ILIR
YD¢YD1MROE4D

MRO+YXsMDR+ILIR
YDeMROEWD

MDR» YX o MOR
C1(NULL)

MROsYX+MDRGILIR
YDoYDeMROE 4D

MRO+YXeMDRILIR
YD+« YDeMROE D

MRO+YX+MDRILIR
YO+YDsMROVE$D

MRO+YX eMDRILIR
YD« YDeMRO:E D

MRO+YX+MDRILIR
YD+ YDeMROE,D

MRO+YXeMDRILIR
YD+ YDeMRO+E 4D

COMMON ROUTINE (P,18}
(Pe3)

COMMON ROUTINE (P,18)
(Pe3)

FETCH FW PSKW (P,31)
(Pe3)

{P.2)

This information is proprietary and is supplied by INTERDATA for the
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing. H

co

c1

€2

c3

cq

cs -

cé

c7

cs8

c9

CA

cB -

cc

co

CE

CF

83207380
83207390

ax2070n0
8 ¢

~owr Sy

83207410
83207420
83207430
83207440
83207450
83207460
83207470
83207480
83207490
83207500
83207510
83207520
83207530
83207540
83207550
83207560
83207570
83207580
83207590
83207600
83207610
83207620
83207630
83207640
83207650

83207660
83207670

83207680
83207690
83207700

83207710

83207720
83207730
83207740
83207750
83207760
83207778
83207780
83207790
83207800
83207810
83207820
83207830
83207840
83207850



MODEL 8,32 WITH DPFP

1A0
1A1

1Az
1A3

1A4
1A5

1A6
1A7

1A8
1A9

1AA
1AB

1AC
1AD

1AE
1AF

1B0
1B1

iB2
1B3

184
185

1B&
167
188
189

1BA
igB

iBC
180
1BE
18F

1208
13F8

1208
13F8

1208
13F8

1208
13F8

12p8
13F8

1208
13F8

1208
13F8

1208
13F8

1208
4BF9

-1208

4B79

12pe
13F8

1208
4879
28FF
0000

1208
13F8

1208
4BF9
28FF
0000

COPYRIGHT INTERDATA INC,

1800
4g9Co

BCoo
4249

BA80
SACo

BA80D
5BCo

BA8Q
5C80

iBoo
5580

BCOO
5100

BCoO
5180

BA8Q
DoB9

S5E80
CFA3

BA80
5D&o

BASO
8DA3
1F99

0000

BA8O
SE00

BABD
8DAD
1F99
0000

65~-058F02A13

791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
B36
837

APRIL 1976

*
STM

*
LM

*
sTB

BAL
BAL

BAL
BAL

BAL
B8AL

BAL
BAL

BAL
BAL

BAL
BAL

BAL
BAL

BAL
BAL

BAL
WHA

BAL
RHA

BAL
BAL

BAL
RDA
L
bC

BAL
BAL

BAL
0CA
L
oc

PAGE 16

CADRS(MR6)
STM1(NULL)

ROFULL (MR6&)
LM1(NULL)

RDHALF (MR6)
STBL(NULL)

RDHALF (MRe)
LBL(NULL) -

ROHALF (MR8)
CLB1(NULL)

CADRS (MR6)
AL1(NULL)

RDFULL (MR6)
WBL(NULL)

RDFULL(MR6)
RB1(NULL)

ROHALF (MR6)

NULL+YD+MDR+ILIRWED

STORE (MR6)
MDR+ YD s NULL +DW2+E

RDHALF (MR6)
WD1 (NULL)

RDHALF (MR6)

MDR+ YO+ MORDW24E
NULL«NULL<ILIRD
0

'RDHALF (MR§)
SS1{NULL)

RDHALF (MR6)

- NULL « YD +MDRE

NULL yNULL +ILIRYD

.0

* DD
CALCULATE ADDRESS {(P,.5)
(P,10)

) * D1
GET 1ST REGISTER (P.31)
(P.10)

i * D2
FETCH HALFWORD (P.31)
(P,13)
* D3
FETCH HALFWORD (P.31)
(P13}

) * D4

FETCH HALFWORD (P,.31)
(Pa13)

* DS
CALCULATE ADORESS (P.5)
(P,13)

* D6

GET ADRS OF LIMITS (P.31)
(P,12)

*x 07
GET ADRS OF LIMITS (P.31)
(P,12)

FETCH HALFWORD (P,31)

* D9
COMMON ROUTINE (P.14)
EXECUTED INSTR,

* DA
FETCH HALFNORD (P.31)
(P,13)

* 0B
FETCH HALFWORD (P,31)

* DD
FETCH HALFWORD (P,31)
(P.13)

* DE

FETCH HALFWORD (P,31)

This information is proprietary and is supplied by iNTERDATA for the sole
purpose of using and maiataining INTERDATA supplied equipment and shail
not be used for any other purpose unless specifically authorized in writing.

83207870
83207880
83207890
83207900
83207910
83207920
83207930
83207940
83207950
83207960
83207970
83207980
83207990
83208000
83208010
83208020
83208030
83208040
83208050
83208060
83208070
83208080
83208090
83208100
83208110
83208120
83208130
83208140
83208150
83208160
83208170
83208180
83208130
83208200
83208210
83208220
83208230
83208240
83208250
83208260
83208270
83208280
83208290
83208300
83208310
83208320
83208330



MODEL 8/32 WITH DPFP

1Co
ici

ic2
1Cc3

1C4
iC5

iCe
ic7
ics

ico

1ca
ice

icc
ico

1CE
1CF

ann
4V

101

ip2
-~ 103

104
1p8

iDe
w7
108
0%

1DA
108

nc
100

1DE
10F

1208
23%9F

2894
13F8

2A3A

.13F8

1208
2B9F
i3Fs8

2259

1208
03F8

289A
13F8

289A
13F8
13F0

230F

. 13F9

233F

2A1A

2839

2A1A
2839

2A1A
2B39

2A1A
2839

2A1A
2B39

2A1A
2839

COPYRIGHT INTERDATA INC,

1800
183A

1081
B3Co

1089
B2Co

1800
1800
ECoo
1F91

1800
0800

ib8l
oB8&o

iD&F
DD40

25806
1813

2180
18B8

1089
A830

1089
Ba3go

10es
8830

1089
9830

1089
€830

1089
D83o

05~-058F02A13

APRIL

839
849
841
842
843
844
845
846
347
848
849
850
851
852
853
854
855
856
857
858
859
860
131
862
863
86%
865
866
867
868
869
870
a7T1
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886

TLATE
ces
BXLH2
ECs

BXLH3
RRL
RLL

*
SRL
SLL .

SRA

*
SLA

BAL

BAL

BAL
BAL

BaL

AX

BAL
BAL
BAL
BAL

BALA
LX

BAL
LX
RR
RL
SRL
SLL

SRA

SLA

PAGE 17

CADRS(MR6)
MAR+MRO+TS1

MAR s YXeMDRy IL
SVC1{(NULL)

DEV1YXeMDR
SINT1(NULL)

CADRS (MR6)

MAR +MRO
SCP1{NULL)
MR2+.YDoNULL ¢BXLH2

CADRS (MR6)
(MRO) (NULL)

MAR+YXeMORIL
LAL{NULL)

MAR+YX ¢MDR ¢+DRY
TLATE1 (NULL)

CCsiiNULL)
YDI«MRO«BXLH3

ECS1(NULL)
YDeMR1BXLHG

MRO+YX+MDR¢ILIR
YD+YO1MROE D

MRO+YXeMORCILIR
YD+ YOsMROWE LD

MRO+YX+MDRILIR
YO YDeMROE LD

MRO+YXeMDRILIR
YDeYD'MROWELD

MRO+YXeMDRILIR
YD+ YDeMROCE D

MRO+YXeMDRGILIR
YO+YDeMROSE,D

CALCULATE ADDRESS (P.5)
MAR=EFFECTIVE ADRS (P,18)

CALCULATE EFFECTIVE ADDRESS

(Pe29)

DEV = Y2+(X2)
(Pe29)

CALCULATE ADDRESS (P+5)

ADDRESS CCw
(Pe4l)

(MR2y=COMPARAND

CALCULATE ADDRESS (P.5)

DO BRANCH

*

*

*

*

CALCULATE ADRS & INCREMENT

(Pe3)

FETCH TABLE ADDRESS
(P,38)

{Pe50}

POINT BACK TO R1

(P«50)
INDEX TO R1 (P,18)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supptied equipment and shati
not be used for any other purpose uniess specifically authorized in writing.

x

EQ *
El *
E2 x

E3 %

E5ﬂ*
E6 *
Loc
E7 *
£8 x
E9 %
EA *
EB *
EC *
ED *

EE =*

EF *

83208350
83208360
83208370
83208380
83208390
83208400
83208410
83208420
83208430
83208440
83208450
83208460
83208470
83208480
83208490
83208500
83208510
83208520
83208530
83208540

. 83208550

83208560
83208570
83208580
83208590
83208500
83208610
83208620
83208630
83208640
83208650
83208660
83208670
83208680
83208690
83208700
83208710
83208720
83208730
83208740
83208750
83208760
83208770
83208780
83208790
83208800
83208810
83208820



MODEL 8/32 WITH DPFP

1E0
1E1
1E2
1£3
1E4
1E5

1Ee
1E7

18
1E9

1EA
1EB

1gC
1ED

1EE
1EF

1F0
1F1

1Fe
1F3

1Fu
1FS

1Fe
1F7

1Fs
1F9

1FA
iFB
iFC

1FD

2A39
2A1F
33D0
2A39
3300
239A

2A1A
28F9

2A1A
2B39

2A1A
2BF9

2A1A
2839

2A1A
2839

2A1A
283F

2B7A

- 13F8

2A1A
2839

2A1A
2639

2BF2
03F8

2B7F
2BFF
17ES

0000

COPYRIGHT INTERDATA INC,

1F80
iF01
1001
1880
1002
1089

1089
5830

1p89
5830

1089
0830

1D89
7830

1D8&9
6830

1089
1839

1Dao0
04Co

1080
1839

1080
0839

0880
0800

iF8s
10A0
3559

0000

05-058F02A13
APRIL

888
889
890
891
892
893
894
895
896
897
898

899 -

200
901
902
903
904
905
906
207
908
209
910
11
912
213
914
915
216
217
918
919
920
921
922
923
924
925
926
927
928
929
230
931
932
933
934

1976

PAGE 18

* COMMON SUBROUTINE FOR BXHBXLE

%
BXLH

A
L
Al
A
Al
AX

w» > D> P X>» OP O>P Z2p» 2>

BAL

L
L

MR1+YDeNULL
MRO+YDIIL
YDI+MRO1
MR1+YDsMR1
YDI+MROe2
MAR+YXoMDR +BXLHL

MRO+YXeMDRILIR
NULLsYDeMROSELD

MRCsYX+MORSILIR
YDsYDeMROJE+D

MROsYXeMDR¢ILIR
NULL«YDeMROE4D

MRO+YXsMDRILIR
YO+«YDeMROGE LD

MRO+YXeMDRILIR
YD YDeMROED

MROsYXeMDR+ILIR
YDeMROWVED

MDR+YX¢MDR
C1(NULL)

MRO+YX+MOR
YD«YDsMRO+ILIRGEJD

MRO+YX ¢ MDR
YOeYDyMROWILIRVELD

NULL +MR2+MR1
(MR6) (NULL)

MOR ¢NULL +RAS
NULL +MDR +E

BALNL TS2(NULL}+ILIRD

oc

0

MR1 = INDEX

INCREMENT LOC. SAVE Rl FIELD

POINT TO R1+1

INDEX PLUS INCREMENT

POINT TO R1+2

(MAR)=BRANCH ADDRESS (P17}

(Pe2})

SUBTRACT TO COMPARE
RETURN TO CALL

READ HALFWORD & SET BI1TY

TEST IV

*x F3
* Fi
* FS
* Fé
* F7
* F8
* F9

%= FA

TO TS2 IF NOT MINUS (P,53)

This information i proprictary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied eéquipment and shall
not be used for any other purpase unless specifically authorized in writing.

83208840
83208850
83208860
83208870
83208880
83208890
83208900
83208910
83208920
83208930
83208940
83208950
83208960
83208970
83208980
83208990
83209000
83205010
83209020
83209030
83209040
83209050
83209060
83209070
83209080
83209090
83209100
83209110
83209120
83209130
83209140
83209150
83209160
83209170
83209180
83209190
83209200
83209210
83209220
83209230
83209240
83209250
83209260
83209270
83209280
83209290
83209300
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936 = MAC INTERRUPT * 83209320
1FE 323F 1090 938 MACINT LI MR1,'90°* ADRS OF MAC INTERRUPT NEW PS¥ 83209340
1FF 1378 8280 : 939 BAL COMINT(MDR) TO COMMON ROUTINE (Pe21) 83209350
941 * ON INSTRUCTION READS. IF ENABLED BY PSW BIT 21, 83209370
942 = THE OCCURANCE OF INVALID ADDRESSe NON=PRESENT ' 83209380
943 * ADDRESS OR EXECUTE PROTECT JAMS *FF* INTO THE 83209390
94& * QP-CODE FIELD OF IR; CAUSING THE VECTOR TO 'iFE’, 83209480

This information is proprietary and is supplied by INTERDATA for the soie
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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200

‘200
201
202
203
204
205
206
207
208

17T7C
177C
177C
177C
177C
177C
177C
177C
177C

0000
0001
0002
0003
0004
0000
000E
000F

COPYRIGHT INTERDATA INC.

ABBO
ABOO
AR8D
AARQ
90Co
84CO
88Co
TF80
8240

946
947

949
950
951
952
953
954
955
956

- 957

959
960
961
962
963
964
969
966
967
968

APRIL 1978

*

ORG

PAGE 20

1200

INTERRUPT

BALD
BALD
BALD
BALD
BALD
BALD
BALD
BALD
BALD

IOINT3(MDR)
IOINT2(MDR)
I0INT1(MDR)
TIOINTOIMOR)
CONSER({MDR)
MRAFINT (MDR)
PPFINT (MDR)
MACINT(MDR)
ILEGAL(MDR)

VECTORS *

1/0 INTERRUPT LEVEL 3 (P.27)
170 INTERRUPT LEVEL 2 (P.27)
170 INTERRUPT LEVEL 1 (P.27)
1/0 INTERRUPT LEVEL 0 (P.27)
CONSOLE ATTENTION (P.23)
MACHINE MALFUNCTION (P.21)
PRIMARY POMER FAIL (P.22)
MEMORY ACCESS CONTROL {P219)
ILLEGAL INSTRUCTION {P.213

* GENERAL REGISTER ASSISNMENTS

t 3

RO
R1
R2
R3
RY
R13
R1%
R1S

EQu
EgQu
EQU
EQu
EQU
EQu
£QU
£qu

This information is wopnenry and is supplied by INTERDATA {or the soie
pixpose of using and maimsining INTERDATA supplied equipment and shall
‘not be used for any other purpose unless specifically authorized in writing.

83209420
83209430

83209450
83209460
83209470
83209430
83209490
83209500
83209510 -
83209520
832095390

83209550
83209560
83209370
83209580
B3209%90
83209600
83209610
83209620

. 83209630

83209640
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209

20A
208
20C
200
20E
2QF
210
211
212

213
214
215
216
217
218
219
21A
218
21C
210
21E
21F

220
221
222

323F

321F
2BSF
2A50
3391
2BBF
290F
29FF
2BBD
235F

321F
339F
2870
339F
2B7F
339F
2BFF
339F
2BBF
4AFF
4AFF
288D
2B5F

4BFF
37FD
17€0

COPYRIGHT INTERDATA INC,

1030

1000
1880
1F8E
1004
iD8E
1900
1000
7800
1DAD

1000
1020
1F86&
1024
1D0e
1038
1F8E
103C
10890
7BAE
78C0
7800
1080

6FCO
5327
AFDC

05-058F02A13

APRIL

978

972

974
975
976
977
978
979
280
981
982
983
984

986

988
989
990
991
992
993
994
995
996
397
998
999
1000

1002
1003
1004

1976

*

ILEGAL

COMINT
COMINO

COMIN1

COMIN2

*

LX

PAGE 21

ILLEGAL INSTRUCTION *
LI MR1.v30° ADRS OF ILLEGAL INSTR. NEW PSW
LY MRG0 MRQ=CC TC OR 1IN
L MAR+MR1
A MR2+PSWeNULL «PRY SAVE CURRENT PSU
Al MAR ¢ MR1 ¢4
(8 PSWeMOR'PRY L.OAD NEW PSW
L R14¢MR2 REG 14 = OLD pPSW
L R1SsLOC REG 15 = OLD toC
0 PSWePSW1®R0O SET CONDITION CODE

LOCMDReTWAIT LOAD NEW LOC

* GO TO TEST WAIT BIT OF NEW PSW

*

MMFINT
MMF1

TWAIT

MACHINE MALFUNCTION *
LI MRO+0
LI MARe 20"
A MDRyPSWeNULL s P4
LI MARs 24"
L MDR+LOC P4 SAVE LOC
LI MAR, 138"
L NULL «NULL +PRY FETCH NEW PSW
LI MAR'3C?
L PSW¢MDR LOAD NEW PSW
SMCR  MR7+MRTePRYE JAM MCR 12:15 To CC
CMCR  MR74MR7 CLEAR MCR BITS
0 PSWyPSWeMRO SET C FLAG TO INDICATE
L LOC+MDR MALF DURING AUTO DRIVER
LWFF  NULLoNULL RESET WAIT INDICATOR
NI NULL+PSWeBIT1641 TEST PSW WAIT BIT
BALNZ WAIT(NULL)+IR.D (P.28)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83209660

83209680

83209700
83209710
83209720
83209730
83209740
83209750
83209760
83209770
83209780
83209790
83209800

83209820

83209840
83209850
83209860
83209870
83209880
83209890
83209900
83209910
83209920
83209930
83209940
83209950
83209960

83209980
83209990
83210000
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223
224
225
226
227
228
229
22A
228
22C
220
22E
22F
230
231

232
233
234

235
236
237
238
239

23A
238
23C
230

23E
23F

249
240

241

242

339F
2BDF
561F
2A10
2B89F
2870
3390
2B7F
339F
28BF
2ALF
3610
3390
323F
YAFF

2B7F
2301
3380

33F7
17E0
3380
33FD
13E0

37F7
17€0
C87TF
2301
339F
323F
CBTF
2301

KBTF

COPYRISHT INTERDATA INC,

lo84
1F8A
1017
5060
1800
1F8e
1004
10086
1086
1F8A
1p8g0
5017
0004
00OF
TFao

1cas
1F72
1019

S040
8E0OQ
7070
5080
8C80

5328
9080
9ces
1F7C
0004
000E
1C85
1F49

FF80

05-058F02A13

APRIL 1976

1006

lo08
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1p21
1022
1023
1024
1025
1026
1027
1pzs
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1ou2
1043
1046
1047
lo48
1049

x

PPFINT

STRLP

*
PPFSTD

STRDLP

*
PPFSTE

%k

STREE

*
PWRDWN

PRIM

LI
L
LI
N
L
A
Al
L
LI
L
L
NI
s1
sI
SMCR

L
AX
AI

NI
BALNZ
ol

NI
BALZ

NI
BALNZ
RRD
AX

SI
SI

IFNZ
RRE
ENDC
AX

POW

PAGE 22
ARY P OWER FAIL *
MAR Y84 ADRS OF CURRENT PSW SAVE POINTER
YDINULLPR2 FETCH POINTER
MROsLOHALF I
MRO «MROWMDR USE LS 16 BITS
MAR +MRO
MOR+PSWeNULLPWH SAVE PSW
MAR «MRO o &4 INCREMENT
MDR+LOC+PWY SAVE LOC
MAR+X?86" ADRS OF REGISTER SAVE POINTER
PSWNULL +PR2 SELECT REGISTER SET 0
MRO +MDR
MROsMRO+LOHALF oI USE LS 16 BITS
MAR'MRO o 4 TEMPORARY DECREMENT
MR1NULL 15 MR1=*'FFFFFFF1?
MRT ¢ NULL
MDR YD 14DWY
YOI +MR1+YDIWSTRLPWC
PSWePSWe'010"* INCREMENT REGISTER SET NUMBER

NULL «MR7e 40"
*+2 (NULL)
PSW+PSHe*TO?
NULL +PSWet80*

TEST IF 2 OR 8 REGISTER SETS
MCR BIT 9 = 0 IF 2 SETS
MCR BIT 9 = 1 IF 8 SETS
IF ZERO. FORCE LAST SET
TEST IF LAST SET STORED

STRLP (NULL) LOOP UNTIL ALL SETS
NULL'MRT+BIT2041 TEAT MCR BIT &

PWROWN (NULL) SKIP IF NO DFU

MDR YD 14DWY STORE 32 BITS
YOI«MR1+YDI+STRDLP+C INCREMENT TO MEXT 32 BITS
MAR «NULL v &4 MAR='FFFFFFFC?

MRLNULL 14 MR1=*FFFFFFF2¢*

DFU

MDR YD+ I4DWH SAVE FLOATING POINT REGISTER
YDI+MRL+YDI+STREEC

MDR +NULL POWER DOWN

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83210020

83210040
83210050
83210060
83210070
83210080
83210090
83210100
83210110
83210120
83210130
83210140
83210150
83210160
83210170
83210180
83210190
83210200
83210210
83210220
83210230
83210240
83210250
83210260
83210270
83210280
83210290
83210300
83210310
83210320
83210330
83210340
83210350
83210360
83210370
83210380
83210390
83210420
83210430
83210440
83210450
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COPYRIGHT INTERDATA INC, APRIL 1976

1051 = CONSOLE SERVICE * 83210470
243 323F 1001 1053 CONSER LI MR1+1 DISPLAY DEVICE NUMBER 83210490
244 321F 1080 1054 LI MRO,'80" 83210500
245 4BF1 Ba49 1055 OCRA NULL+MR1+MRO OUTPUT COMMAND NORMAL MODE 83210510
246 4BFF 6FCo 1056 LWFF  NULLeNULL RESET WAIT INDICATOR 83210520
247 4#AS1 AFCO 1057 SSRA  MR2+MR1NULL ADDRESS & SENSE STATUS 83210530
248 3252 7F00 1058 0l MR2+MR2+'F0O" EXTEND BIT 0 OF STATUS BYTE 83210540
249 3252 6080 1359 XI MR2¢MR2+%80°* 83210550
244 3252 1080 1060 Al MR2+1MR24+ 180" 83210560
248 3252 8001 106l RLI MR24MR241 8 BIT ROTATE LEFT 83210570
24C 339F 1028 1062 LI MAR, 28" 83210580
240D 2BTF 1F8A 1063 L MDR+NULL +PR2 COLLECT PREVIOUS STATUS 83210590
24E 2A%F 1080 1064 L MR4 + MDR SAVE ALL 16 BITS IN MR4 83210600
24F 4B72 4DC2 1065 STBR MDR«MR2+MDRPW2 SAVE NEW STATUS IN LOW BYTE 83210610
250 33F2 5080 1066 NI NULL+MR2+ 080" TEST STATUS BIT 1 83210620
251 17E0 9F80 1067 BALNZ FNDIS({NULL) FUNCTION OR REGISTER (P.2%) 832310630
252 2B9F 1D00 1068 L MARLOC 83210640
253 33F2 5020 1069 NI NULL +MR2+%020°" TEST STATUS BIT 3 83210650
254 17E0 9e8B 1070 BALNZ ADRMW(NULL) DR2 AODRESS OR MEMORY WRITE 83210660
255 33F2 50490 1071 NI NULL +MR24+%040° TEST STATUS BIT 2 83210670
256 1760 2780 1072 BALNZ DISMEM(NULL) MEMORY READ 83210680

1073 = 83210690

1074 * RUN MODE 83210700

1075 = 83210710
257 378D 5023 1076 CLRWT NI PSWePSWIBIT160+1 RESET PSW 16 83210720
258 4BFF €FCO 1077 LWFF  NULLeNULL RESET WAIT 83210730
259 17F8 95DC 1078 BODC CLRWT(NULL)IR+D EXECUTE NEXT USER INSTR 83210740

1080 * ADDRESS OR MEMORY WRITE 83210760

1081 =* 83210770
25A 4B87F OFCO 1082 ADRpMW ROR MDRNULL READ SWITCH REGISTER 12119 83210780
258 4B7F 0D80 1083 RD MDR +MOR READ SWITCH REGISTER 04:11 83210790
25¢C 33F2 5040 1084 NI NULL+MR24'040" TEST STATUS BIT 2 83210800
250 17E0 9A03 1085 BALNZ ADRS(NULL) . DW2 ADDRESS (P,24) 83210810

1086 * ELSEy MEMORY WRITE 83210820

1088 x 83210840

1089 * DISPLAY MEMORY REGISTERS 83210850

1090 =* 83210860
25E 2A1F 1D8o 1091 DISMEM L MRO +MDR LS 16 BITS TO MRO 83210870
25F 3610 5017 1092 NI MRO+MROWLOHALF I 83210880
260 2A3F 1000 1093 L MR1.LOC 83210890
261 3351 1002 1094 Al LOC1MR1+2 INCREMENT LOC 83210900
262 3231 1002 1995 AT MR1+MR14+2 83210910
263 3271 9010 1096 SLLI MR3+MR1s16 POSITION MS 16 BITS 83210920
264 2A10 7980 1097 0 MRO+MRO+MR3 MRO=DISPLAY BYTES D4+D3+02+01 83210930
265 3231 8010 1098 SRLI MR1+MR1+16 FORM DISPLAY BYTE D5. EQUAL 83210940

This information is proprietary and is supplied by INTERDATA for the sole

purpose of using and maintaining INTERDATA supplied equipment and shait
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266
267

268
269
264
268
26C

26D
26E

26F
270
271
272
273
274

275
276
277
278
279
27A

278
27¢
270

27E
27F
280

281
282

3231
13F8

2A1F
3el0
3232
3231
2851

2A1F
323F

4BFF
4BFF
3210
4BFF
4BFF
4BFF

321F
4BFF
4AFF
1364
33F7
13E0

33F7
13E£0
13F8

2B0F
33F2
13E0

2A1F
323F

COPYRIGHT INTERDATA INC,

7080
SBCO

1080
5039
800F
9010
7800

1000
1045

1840
1800
8010
1840
1800
18Co

0001
6840
7880
88C0
5020
3DCa

5190
90Co
95C0

1900
5010
A380

icao
1029

05-058F02A13

APRIL

1099
1100

1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137

1139
1140
1141
1142
1143
1144
1145
1146
1147
1148

PAGE 24
1978
oI MR1+MR1+'080°
BAL OUTDIS(NULL)
*
ADRS L MRO «MDR

NI MRO«MROCFFFE 1
NI MR1MR2¢'0F?
SLLI MR1+MR1.16
0 LOC+MR1+MRO

*

*

* DISPLAY THE LOCATION COUNTER

*
LOCDIS L MRO.LOC
LI MR1¢'45¢

*
*
* OQUTPUT DATA TO THE DISPLAY
*
0

uToIs WDR NULL +MRO
WD NULL +MRO
SRLI MROMRO+16
WOR NULL +MRO
w0 NULL +MROQ
wDR NULL +MR1

DLE sI MROINULL «1
LWFF  NULL+MRO

10LEL SMCR  MR7.MR7

BALL PPFINT(MDR)

NI NULL¥MRT7e*20°

BALZ IDLE1(NULL)

NI NULL+MR7+100°
BALZ CONSER(NULL)
BAL CLRWT(NULL)

* FUNCTION OR REGISTER DISPLAY
*
FNDIS L YDIsMR2
NI NULL+MR2+'010°*
BALZ FN(NULL)

*

TO LOC 023 & INDICATOR FOR
MEMORY ADDRESS, MEMORY DATA

ADORESS

LS 16 BITSy FORCED EVEN

MS 4 BITS IN STATUS BYTE
POSITION BITS

LOAD 20 BIT LOCATION COUNT

MRO=DISPLAY BYTES D4+D3.02+01
MR1=DS=FUNCTION &

DISPLAY BYTE D1
DISPLAY BYTE D2

DISPLAY BYTE D3

DISPLAY BYTE D4

DISPLAY BYTE DS: 1IN=FLT REG N
2N=GEN REG N
4N=FUNCTION N
8N=ADRS/DATA

SET WAIT INDICATOR

EARLY POWER FAIL (P.22)
CATN?
NOy LOOP

SINGLE STEP?
NO (P.23)
SINGLE STEP (P,23)

TEST STATUS BIT 4
FUNCTION (P.25)

* GENERAL REGISTER OR FLOATING REGISTER

*
L MROsYD
LI MR1.'20°

FETCH GENERAL REGISTER

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specifically authorized in writing.

83210950
83210960

83210980
83210990
83211000
83211010
83211020
83211030
83211040
83211050
83211060
83211070
83211080
83211090
83211100
83211110
83211120
83211130
83211140
83211150
83211160
83211170
83211180
85211190
83211200
83211210
83211220
83211230
83211240
83211250
83211260
83211270
83211280
83211290
832311300
83211310
83211320
83211330

83211350
83211360
83211370
832113480
83211390
83211400
83211410
83211420
83211430
83211440
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283 2431 TFOD
284 33F2 5020
285 i3E0 98O
286

286 CAlF 1C8éq
287 33F2 5001
288 170 A2Co
289 33F4% 5100
284A 13E0 A300
288 CALlF 9C80Q
28C 3231 ¢o01o
28D 13F8 SBCO
28E 33F2 5008
28F 17E0 9B4¢
290 33F2 5004
291 13E0 A5CQ
292 33F2 5001
293 17EQ0 9B40
294 2A10 1F80
295 323F 1044
296 13F8 9BCO
297 4AFF 7B8D
298 33F7 5100
299 17E0 9BH#O
29A 33F2 5002
238 130 A7CO
29C 339F 1028
290 4872 CDC2
29E 13F8 9Bug
29F 33F2 5001
2A0 13E0 A940
2A1 378D 5015
2A2 4LASF OFCo
2A3 YASF 0900

05-058F02A13

PAGE
APRIL 1976
1149 0 MR1+MR1+.YDI
1150 NI NULL+MR2+'020°
1151 BALZ OUTDIS{NULL)
1152 IFNZ DFU
1153 RRE MRO.YD
1156 ENDC
1157 NI NULL+MR2+1
1158 BALNZ OFLOAT(NULL)
1159 NI NULL«MR&+*100°"
1160 BALZ SFLOAT(NULL)
1161 DFLOAYT RRD MRO.YD
1162 SFLOAT sI MR1yMR1+10"
1163 BAL SUTDIS{NULL)}
1165 =* FUNCTION
1166 =*
1167 FN NI NULL +MR2+%008"*
11e8 BALNZ LOCDIS(NULL)
1169 NI NULL+MR2+'004°*
1170 BALZ FNO123(MNULL)
1171 =
1172 *= FUNCTION 4 OR §
1173 *
1174 NI NULL «MR2, 001"
1178 BALNZ LOCDIS(NULL)
1176 *
1177 * FUNCTION 4 = PSW
1178 =*
1179 PSWDIS A MRO+PSWeNULL
1180 LI MR1s 441
1181 BAL OUTDIS(NULL)
1182 =
1183 * FUNCTION 0+1¢2 OR 3
1184 x
1185 FNO123 SMCR MR7MR7
1186 NI NULL+MR7s7100°"
1187 BALNZ LOCDIS(NULL)
1188 NI NULL «MR2+2
1189 BALZ FNOLI{NULL)
1190
1191 LI MARe'28°"
1192 sTB MDR'MR2+«MDRPW2
1193 BAL LOCDIS(NULL)
1194 =x
1195 FNO1 NI NULL+MR2+%001°*
1196 BALZ FNO(NULL)
1197 =*
1198 * FUNCTION 1 = SELECT PSW BITS
1199 =
1200 NI PSWePSWIHIHALF I
1201 RDOR MR2+NULL
1202 RD MR2yMR2

25

TEST STATUS BIT 3
GENERAL REGISTER (P+2%)

COLLECT SINGLE PRECISION REG,

TEST IF ODD # FLT REG,

YESs SHOW LOW 32 BITS OF DOUBLE
SEE IF FN 3 IN AFFECT

SINGLE PRECISION IF NO

GET 32 BITS OF A DOUBLE REGISTER
ADJUST DS

{Po24%)

TEST STATUS BIT &
DEFAULT TO FN5 IF FN 8:F (P.24)

FUNCTION D+1+2 OR 3

FUNCTION 5 = LOC (P.24)

LOAD PSU
FUNCTION &
(Pe24)

SENSE MACHINE CONTROL REGISTER
TEST SNGL FLAG IN MCR

DEFAULT TO FN5 IF SNGL

TEST STATUS BIT 7

FUNCTION 0 OR 1

FN 2 OR 3.
OF LOCATION

UPDATE HIGH BYTE
00028 (P.24)

FUNCTION 0 (P,26)

CLEAR LS 16 BITS
INPUT LS BYTE
INPUT MS BYTE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83211450
83211460
83211470
83211480
83211490
83211520
83211530
83211540
83211550
83211560
83211570
83211580
8321159¢

83211610
83211620
83211630
83211640
83211650
83211660
83211670
83211680
83211690
83211700
83211710
83211720
83211730
83211740
83211750
83211760
832117790
83211780
83211790
83211800
83211810
83211820
83211830
83211840
83211850
83211860
83211870
83211880
83211890
83211900
83211910
83211920
83211930
83211940
83211950
83211960
83211970
83211980
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2A4 2380 7914 1203 0x PSWiPSW¢MR2+PSWRIS OR INTO PSw THEN DISPLAY (P.25) gg:l;::g
205 * 1
1206 * FUNCTION 0 = CONSOLE INTERRUPT 83212020
1207 = 83212030
2A5 37FD &¢21 1208 FNO NI NULL+PSWeBI172041 TEST PSwW BIT 17 OR 20 83212040
2A6 13E0 95Co 1209 BALZ CLRWT(NULL) IGNORE IF NO ENABLE (P,23) 83212050
2A7 323F 1001 1210 LI DEVs1 DEVICE NUMBER 1 83212060
2A8 225F 1FBQ 1211 LX LEVEL ¢+NULL+IOINTX REGISTER SET 0 (P.27) 83212070
1212 =* 83212080
1213 * IMMEDIATE INTERRUPT 83212090

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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2A9

2AA
2AB

2AC
2AD

2AE
2AF

280
281
2B2

2B3
2B4
285

286
287
2B8
289

2BA
288
2BC
280
2BE

COPYRIGHT INTERDATA INC.

0010
0011
0012
0012
0013
0014
0015

225F

325F
423F

325F
423F

325F
4A3F

3231
3271
2893

2A1D
3252
3782

281F
283F
285F
4871

2A7F
3753
4BFF
33F3
17€1

1FAF

1011
6930

1022
6930

1033
6900

53FF
1000
188&A

1F80
50F0
7131

1800
1000
ls8g
AFEC

1080
5039
6FCO
5001
ocec

05-058F02A13

1215

1217
1218
1219
1220
1221
1222
1223
1224
1225

1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
125¢0
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263

APRIL 1976

* I

/7 0 DEVICE

PAGE 27

INTERRUPTS *

* REGISTER ASSIGNMENTS FOR CHAMNNEL I/O0

*

TEMP
DEV
LEVEL
ccw
DAT
COUNT
RETURN

IOINTO
*
I0INTL

*
I0INT2

*
IOINT3
AUTOIO
*
*
I0INTX

LR 2R 3 N

EquU
Equ
EQU
EqQu
EQU
EQu
EQu

LX

I
AKX

LI
AKX

LI
AK

NI

110
1111
€12
1120
1130
114
115

LEVEL +NULL+AUTOIO

LEVEL."11"
DEV4LEVEL+IOINTX

LEVEL, 22"
DEVsLEVELsIOINTX

LEVEL*33"
DEV.LEVEL

DEVDEV e *3FF?*
DAT+«DEVetDO?
MAR+DAT+DEVPR2

TEMP+PSWeNULL
LEVELLEVEL,'FO?
PSWeLEVEL«BI1820+1

ROTEMP
R1.L0C

R2,0EV
R3+DEVINULLE

DATMDR
LOC+DAT+CFFFE,I
NULLNULL
NULL«DAT1

BALNZ CHANEL (NULL) «IR«D

SELECT REGISTER SET 0

SELECT REGISTER SET 1
ACKNOWLEDGE INTERRUPT

SELECT REGISTER SET 2
ACKNOWLEDGE INTERRUPT

SELECT REGISTER SET 3
ACKNOWLEDGE INTERRUPT

MASK 10 BIT DEVICE NUMBER

2X DEVICE NUMBER + 'DO'
INDEXES SERVICE POINTER TABLE
FETCH APPROPRIATE ENTRY

SAVE PSW

MASK REGISTER SET BITS
SET PSW BITS 18 & 20 AND
SELECT REGISTER SET

REG 0 = PSW

REG6 1 = LOC

REG 2 = DEVICE NUMBER

REG 3 = DEVICE STATUS, SET CC

TABLE ENTRY TO DAT

LOAD LOC JUST IN CASE

RESET WAIT INDICATOR

TEST LSB OF SERVICE .POINTER
(Pok6E)

IF SETe SERVICE POINTER IS
ADDRESS PLUS ONE OF CCB

IF RESET, SERVICE POINTER IS
ADDRESS IN FIRST 64K OF A
USER'S SERVICE SUBROUTINE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83212110

83212130
83212140
83212150
83212160
83212170
83212180
83212190
83212200
83212210

83212230
83212240
83212250
83212260
83212270
83212280
83212290
83212300
83212310
83212320
83212330
83212340
83212350
83212360
83212370
83212380
83212390
83212400
83212410
83212420
83212430
83212440
83212450
83212460
83212470
83212480
83212490
83212500
83212510
83212520
83212530
83212540
83212550
83212560
83212570
832125890
83212590



2BF
2C0
ac1

2C2
2c3
2c4

2C5

2Ce

2C6

2C7
2C8
2Cc9

2CA

COPYRIGHT INTERDATA INC,

321F
YBFF
13FC

2B3F
2BOF
2B3F

221F

02Ce
321F

323F
37FD
17€0

1378

0001
e840
B050

1800
3F00
1880

1F87

1008

1048
532A
8290

82Cg

APRIL

1265
1266
1267

1269
1270
i271

1273

1275
1276
1277
1278
1279
1280

1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293

1976

*

WAIT
WAIT1

*
OFALTO

*
DFALT1

FFAULT

FFALT1
*

*
AFAULT

*

INTERRUPTABLE *

sI

LWFF

BALA

AINC

LX

IFNZ
£QU
ENDC
LI

LI
NI
BALNZ

* DO NEXT USER

BAL

WAIT LooP

»*

MROWNULL 1
NULL +MRO SET WAIT INDICATOR
WATITL1(NULL) D Loop
THMETIC FAULT *
DyDR DIVIDE FAULT
YDyMRO RESTORE (R1)
YDI+NULL.YDI
YD+MR1 RESTORE (R1+1)
' DHyDHR DIVIDE FAULT
MRO +« NULL «AFAULT NO CcC
DFU
*
MRQ 8 FLOATING POINT FAULT
CARRY FLAG WILL BE SET
MR1.'48"
NULL+PSWeBIT19,I TEST ARITHMETIC FAULT ENABLE

*+1 (NULL) D

TAKE INTERRUPT IF ENABLED

INSTRUCTION IF BIT 19 RESET

COMINO(MDR)

COMMON ROUTINE (P,21)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83212610
83212620
83212630

83212650
83212660
83212670

83212690

83212710
83212720
83212730
83212740
83212750
83212760

83212780
83212790
83212800
83212810
83212820
83212830
83212840
83212850
83212860
83212870
83212880
83212890



MQDEL 8/32 WITH DPFP 05-058F02A13

COPYRIGHT INTERDATA INC,

2Cce 2A5F 1FO01
2cc 1360 ACOO
2C0 3259 900%
2CE 13F8 ACo00
2CF 2A1F 1E00
200 339F 1098
201 2BTF 1F8E
202 2A50 1F80
203 2BBF 1D80
204 29BF 1800
20% 290F 1900
206 29FF 1D0O
2n7 2A3F 1F00
2D8 2A31 1880
209 3391 109C
2DA 2BFF 1F8A
208 363F 1039
2nc 2B51 5080
200 2BFF 1FSC

APRIL 1976

1295 =
12%6 *
1297 SINT1
1298

1299

1300

1302 =
1303 =*
1304 SvCl
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1338

PAGE 29

SIMULATE INTERRUPT

L LEVEL YOI« IL R1 FIELD TO ®“LEVEL®

BALZ IOINTX(MDR) R1 FIELD IS ZERO (P,27)
SLLI LEVEL YDe4 IF NON=ZERO+ SELECT REGISTER SET
BAL IOINTX (NYLL) DO I/0 INTERRUPT (P.27)
SUPERVISOR cCALL

L MRO ¢ MAR SAVE ADDRESS IN MRO

LI MAR s ¥987 ADDRESS SVC NEW PSW

L MDR¢NULL «PRY FETCH NEW PSW STATUS

A MR2+PSWeNULL SAVE CURRENT PSW

L PSWeMDR LOAD NEW PSW

L R13+MRO REG 13 = EFFECTIVE ADDRESS
L R14 ¢MR2 REG 1l4= PSW

L R15,L0C REG 15 = LOC

L MR1+YDI COLLECT R1 FIELD

A MR1+MR1.MR1 2X R1 FIELD PLUS X*SC!?

Al MAR+MR149C* IS HALFWORD ADRS

L NULL «NULL 4+PR2 OF SVC NEW LOC

LI MR1+CFFFE.I MR1 = °*0000FFFE?

N LOC+MR1+MDR LOAD NEW LOC

L NULLGNULL (IR0

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shali
not be used for any other purpose unless specifically authorized in writing.

83212910
83212920

a
£321293¢

83212940
83212950
83212960

83212980
83212990
83213000
83213010
83213020
83213030
83213040
83213050
83213060
83213070
83213040
83213090
83213100
83213110
83213120
83213130
83213140



MODEL 8/32 WITH DPFP 05-058F02A13 PAGE 30
COPYRIGHT INTERDATA INC, APRIL 1976

1320 * COMMON SUBROUTINE FOR TBT. SBT+ RBT & CBT * 83213160
20€ 239A 1DE1 1322 COMBIT  AX MAR+YX+MDR+COMBT1+C TRANSFER IF RX1 OR RX3 83213180
2DF 321F 1004 1323 LI MRO v 4 83213190
2E0 2210 1E22 1324 AX MRO+MRO+MAR+COMBT2 ADD 4 IF RX2 83213200
2E1 2A1F 1E00 1325 CoMBT1I L MRO+MAR 83213210
1326 = 83213220
1327 % MRO = MATRIX START ADDRESS 83213230
1328 * R1 CONTAINS DISPLACEMENT TO DESIRED BIT 83213240
1329 = 83213250
2E2 3239 8004 1350 COMBT2 SRLI MR1,YD+4 ON HALFWORD BOUNDARY 83213260
2E3 2871 1880 1331 A MDR+MR14MR1 ADDRESS A HALFWORD IN 83213270
2E4 2890 1D8B 1332 A MAR +MRO s MDR +DR2 THE ARRAY & FETCH IT 83213280
2E5 3259 SO00F 1333 NI MR2vYD4 'F? MASK LS 4 BITS TO TEST 83213290
1334 * A BIT IN THE HALFWORD 83213300
2€6 3292 1327 1335 AI MR2sMR2+BTABLE FORM VECTOR ADDRESS 83213310
2E7 2ESF 1900 1336 L MR2MR2+I FETCH BIT MASK 83213320
2E8 2BF2 5DA0 1337 N NULL ¢MR2 s MDR +E TEST THE BITy SET CC 83213330
2E9 03F8 0A80 1338 BAL  (MR5) (NULL) RETURN 83213340

This information is proprietary and is supplied by INTERDATA for the sole |
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




MOCEL 8/32 WITH DPFP

2EA
2EB
2EC
2ED
2EE
2EF

2F0
2F1
2F2
2F3
2F&
2F5

2F&
2F7

2F8
2F9
2FA
2FB
2FC
2FG
2FE
2FF

239A
321F
2390
2B9F
2B7F
C3F8

23%9A
321F
2390
2B9F
2B7F
03F8

361F

- 2B30

CBF9
CBFF
0000
0000
0000
0000
0000
0000

COPYRIGHT INTERDATA INC,

1DED
1004
1E2E
1E00
1F88
0E0O

10F3
1004
1E34
1E00
1F8F
0800

1017
SDB9

BD89
OFBO
0000
0000
0000
0000
0060
0000

05-058F02A13

APRIL

1340
1341

1343
1344
1345
1346
1347
1348

1350
1351

1353
1354
1355
1356
1357
1358

1360
1361
1362
1363
1364
1365
1366
1367
13e8
1369
1370
1371

PAGE 31
1976
* COMMON ROUTINE CALCULATES EFFECTIVE ADDRESS *
* THEN READS HALFWORD FROM MAIN MEMORY *
RDHALF AX MARsYX+MDR+RHALF1+C TRANSFER IF RX1 OR RX3
LI MRO+ 4 ADD 4 IF RX2
AX MAR+MRO+MAR+RHALF2 LOAD ADDRESS
RHALF1 [ MAR ¢ MAR LOAD ADDRESS
RHALF2 L MDRJNULL+DR2 FETCH HALFWORD
BAL (MR6) (NULL) RETURN TO CALL

* COMMON ROUTINE CALCULATES EFFECTIVE ADDRESS *

* THEN READS FULLWORD FROM MAIN MEMORY *
RDFULL AX MAR«YX+MDReRFULL1+C TRANSFER IF RX1 OR RX3

LI MRO 4 ADD 4 IF RX2

AX MAR +MRO +MARRFULL2 LOAD ADDRESS
RFULL1 L MAR ¢ MAR LOAD ADDRESS
RFULL2 L MDR ¢ NULL +DR& FETCH FULLWORD

BAL (MR6&) (NULL) RETURN TO CALL
LHL1 LI MRO+LOHALF I MRO='0000FFFF*

N YDeMROOMDRILIRCE D
*
CD1 CDR YD+MDR+ILIR COMPARE

RCC NULL +NULL4ELD SET CONDITION CODE

DC 0

DC 0

(5] 0

DC 0

3] 0

3] 0

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83213360
83213370

83213390
83213400
83213410
83213420
83213430
83213440

83213460
83213470

83213450
83213500
83213510
83213520
83213530
83213540

83213560
83213570
83213580
83213590
83213600
83213610
83213620
83213630
83213640
83213650
83213660
83213670

® W



MODEL 8/32 WITH DPFP

300

300
3ol
302
303
304
305
306
307
308

309
304

30C

300
30E
30F

.

23%A
321F
2210
2A1F
2B3F
2BTF
2ABF
3275
2293

2B7F
3293
2BFF
03F8

338D
3380
2BFF

COPYRIGHT INTEROATA INC,

10C3
1004
1604
1E00
1800
1F8F
i080
AQl0
0DACD

3Da7
0001
1F8D
0800

5FF0Q
7004
1F99

05-058F02A13

SUBROUTINE ATBL

*
*
* COMMON SUBROUTINE FOR ATL. ABL
*
*

PAGE 32

'300°

LA BE I N

BAL ATBL(MR6)

MAR'YX+MDReATBL1+C TRANSFER IF RX1 OR RX3

MRO 4 ADD 4 IF RX2
MRO+MROYMARATBL2

MRO+MAR MRO=LIST START ADRS
MAR+MRO

MDR +NULL «DRY FETCH MAX SLOT/NO, USED
MRS «MDR '

MR3+MR5+16 NO, USED/MAX SLOT
MR4«MR3+yMR54LSTOVF «C

AINC MORNULL ¢MDR «DWl INCREMENT NO.USED

MR4+MR341 MAX SLOT =~ 1
NULL «NULL « I4DRG4 FETCH CUR.TOP/NEXT BOTTOM
(MR6&) (NULL) RETURN TO CALL

PSWePSWe'FFO' CLEAR CONDITION CCDE
PSWePSWe 4 SET V FLAG

APRIL 1976

1373 ORG
1374

1375

1376

1377

1378 CALL IS:3
1380 ATBL AX
1381 LI
1382 - AX
1383 ATBL] L
1384 ATBL2 L
1385 L
1386 L
1387 RRI
1388 8X
1389 =»

1390 = LIST NOT FULL
1391 =*

1392

1393 s1
1394 L
1395 BAL
1397 LSTOVF NI
1398 oI
1399 L

NULL+NULLILIRD

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA stpplied equipment and shall
not be used for any other purpose uniess specifically authorized in writing.

83213690
83213700
83213710
83213720
83213730
83213740

83213760
83213770
83213780
83213790
83213800
83213810
83213820
83213830
83213840
83213850
83213860
83213870
83213880
83213890
83213900
83213910

83213930
83213940
83213950



MODEL 8/32 WITH DPFP

10
311
312

313
314
315

316
317
318
319
31A
318

31C
310
31E
31F
320
321
322

323
324
325
326

AaEe

2AS5F
3252
2252

2A5F
3652
2B7F

2452
2A52
3210
2890
2BTF
2BFF

2ASF
3652
2A3F
3252
2AT4
3673
17E0

325F
3390
2BTF
225F

COPYRIGHT INTERDATA INC,

1080

8010
2FD4

1a00
5017
1203

1500
1900
1008
1200
1cey
1FB9

1D8g
5017
1900
1001
6880
5017
cs00

1000
1006
1903
1896

05-058F02A13

APRIL

1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419

1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436

*®

ABL1 L FR2+MDR
NI MR2:MR2:LOHALF I
L MR1,MR2
Al MR2+MR2+1
X MR3+MR4 MR
ABL2 NI MR3+MR3¢LOHALF I

BALNZ ABL3(RULL)
*

*

LI MR2+0
ABL3 Al MAR+MRO6
L MDR+MR2+DHW2

LX MR2+MR1+ADDIT

CURRENT TOP
TRANSFER IF NO CARRY

REMOVE HI ORDER BITS
INSERT UP=-DATED POINTER

2X SLOT NUMBER

4X SLOT NUMBER
ADDRESS OF SLOT ZERO
PLUS 4X SLOT NUMBER
ADD ELEMENT TO LIST
CLEAR CC & EXIT

1976
* ADD TO TOP QF LIST
*
AT i MR2 ¢« DR
SRL.I MR2+MR2:16
SDECX MR2+MR2¢NULL+ATL2+C DECREMENT BY 1
*
*
* LIST WRAP+ SET CURRENT TOP TO MAX
x
L MR2+MRY4
ATL2 NI MR2 ¢ MR2+LOHALF ¢+
’ L MDR+MR2+DW2
x®
ADDIT A MR2+MR24MR2
A MR2+MR2MR2
Al MRO«MRO+8
A MAR+MRO +MR2
L MOR YD DWY
L NULL +NULL « ILIRCE WD
* ADD TO BOTTOM OF LIST

MR2=NEXT BOTTOM POINTER
SAVE ORIGINAL VALUE
INCREMENT NEXT BOTTOM
COMPARE ORIGIONAL TO MAX
TEST LS 16 BITS

NOD WRAP

‘* LIST WRAPy SET NEXT BOTTOM TO ZERD

STORE UPDATED POINTER
USE ORIGIONAL VALUE

This information is proprietary and is supplied by |NTERDP§TA for the sole
purpose of using and maintaining INTERDATA supplied equipment and .sf:all
not be used for any other purpose unless specifically authorized in writing.

83213970
83213980
83213990
83214000
83214010
83214020
83214030
83214040
83214050
83214060
83214070
83214080
83214090
83214100
83214110
83214120
83214130
83214140
83214150

83214170
83214180
83214190
83214200
83214210
83214220
83214230
83214240
83214250
83214260
83214270
83214280
83214290
83214300
83214310
83214320




MODEL &/32 WITH OPFP

327
328
329
32A
3z
32¢C
320
32t
azF
330
331
332
333
334
335
336

0327

0000
0000
geoo
0000
0000
0000
0000
0000
0000
0000
oooo
0000
0000
0000
0000
0000

COPYRIGHT INTERDATA INC,

8000
4000
2000
1000
0800
0400
0200
0100
Q0890
0040
0020
0010
0008
0004
0002
0001

05-058F02A13

APRIL

1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456

1976

PAGE 34

* BIT TABLE USED BY TBT. SBTs RBT: & CBT

*
BTABLE
BIT16
BIT17
BIT18
BIT19
BIT20
BIT21
BIT22
BIT23
BIT24
BIT2S
BIT26
BIT27
BIT28
BIT29
BIT30
BIT31

£Qu

3]
nc
BC
bc
3]
2]
oc
nc
11
DCc
pc
bc
oc
oc
oc
pC

*

100008000
100004000
t00002000¢
100001000
t00000800"
*00000400"
00000200
00000100
*00000080¢
t00000040
100000020
+00000010
100000008
*00000004
100000002
*+00000001

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83214340
83214350
83214360
83214370
83214380
83214390
83214400
83214410
83214420
83214430
83214440
83214450
83214460
83214470
83214480
83214490
83214500
83214510
83214520



MODEL &/32 WITH DPFP

337
338
339
33A
338
33C
330
33E
33F
340

341
342
343
344
345
346

05-058F02A13

COPYRIGHT INTERDATA INC, APRIL

239A
321F
2210
2A1F
2B9F
2B7F
2ATF
3273
3693
13F0

2A9F
2674
2A94
3TF4
2AS3
03F8

10F2a
1004
1E3B
1£00
1800
1FBF
1080
A0l0
000F
C340

iD8o
2F87
2FAQ
5017
2F8D
0BOO

1458
1459
1460
1461
1462

1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482

PAGE 35

»* SUBROUTINE RT
*
* COMMON SUBROUTINE FOR RTL+RBL
*
*

CALL 1IS: BAL RTBL(MR7)
RTBL AX MAR+YX+MDR«RTBL14C
LI MRO 4
. AX MRO+MRO+MARRTBL2
RTBL1 L MRO«MAR
RTBL2 L MAR+MRO
L MDR +NULL +DR&
L ‘MR3+MDR

RRI MR3+MR3+16
SI MRY¢MR3+BIT15+I
BALC LSTOVF(NULL)

x

* LIST NOT EMPTY

*
L MR4+MDR
SDEC MDReMRY +NULL +DWH
SDEC MR&+MR4 +NULLE
N1 NULL +MR& s LOHALF +1
SDEC  MR&4 +MRSoNULL « I4DR#H
BAL (MR6) (NULL)

B L

LA B 3N

TRANSFER IF RX1 OR RX3
ADD & IF RX2

MRO=LIST START ADRS
FETCH MAX SLOT/NO, USED
NO. USED/MAX SLOT

LIST IS EMPTY (P32}

DECREMENT NOJUSED

ENABLE CC UPDATE

SET CC ¢ 6 IF NOT EMPTY. ELSE ZERO
MAX SLOT - 1

RETURN TO CALL

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose unless specificaily authorized in writing.

83214540
83214550
83214570
83214580

83214600
83214610
83214620
83214630
83214840
83214650
83214660
83214670
83214680
83214690
83214700
83214710
83214720
83214730
83214740
83214750
83214760
83214770
83214780

P



MOODEL 8/32 WITH DPFP

347
348
349
34A
348
34C
340

3uE
34F
350

351
352
353
354

3585
356
357
358
359
35A

2AS5F
3252
2A3F
3252
2A7Y
3673
17€0

325F
287F
22%F

2AS5F
3652
2252
3654

3390
2B7TF
3252

3210

2890
2B3F

COPYRIGHT INTERDATA INC,

1080
8010
1900
1601
6880
5017
D3Co

1000
1903
1897

1pso
5017
2FD5
5017

1006
1903
9002
1008
190F
1093

05-058F02A13

CURRENT TOP
ORIGINAL VALUE
INCREMENT BY 1
COMPARE TO MAX
TEST LS 16 BITS
NO WRAP

INSERT UPDATED POINTER
USE ORIGIONAL VALUE

NEXT BOTTOM POINTER
SET NEXT BOTTOM TO MAX

RESTORE

4X SLOT NUMBER
ADDRESS OF SLOT 0

PLUS 4X SLOT NUMBER

PAGE 36
APRIL 1976
1484 = REMOVE FROM TOP OF LIST
1485 *
1486 RTL1 L MR24MDR
1487 SRLI MR2:MR2418
1488 L MR1+MR2
1489 Al MR2+MR241
1490 X MR3+MRY 4 MR]
1491 NI MR34MR3+LOHALF I
1492 BALNZ RTL2(NULL)
1493 =»
1494 =* LIST WRAP. SET CURRENT TOP TO ZERO
1495 =
1496 LI MR240
1497 RTL2 L MDR«MR24DW2
1498 LX MR2+MR1.REMOV1
1500 == REMOVE FROM BOTTOM OF LIST
1501 =
1502 RBL1 L MR2.MDR
1503 NI MR24MR24LOHALF ¢ 1
1504 SDECX MR2+MR2¢NULL +REMOV+C DECREMENT .
1505 NI MR2+MR4 «LOHALF 1
1506 =*
1507 REMOV Al MAR+MRO 6
1508 L MDR +MR2 042
1509 REMOV1 SLLI MR2+MR2+2
1510 Al MRO+MRO 8
1511 A MAR'MROsMR24DRY
1512 L YDsMDR+ILIRSD

LOAD ELEMENT

This information is proprietary and is supplied by INFERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

XFER IF NO WRAP

83214800
83214810
83214820
83214830
83214840
83214850
83214860
83214870
83214880
83214890
83214900
83214910
83214920
83214930
83214940

83214960
83214970
83214980
83214990
83215000
83215010
83215020
83215030
83215040
83215050
83215060
83215070
83215080



MODEL &/32 WITH DPFP 05-058F02A13

358
35C
350
35E
35F
360
361
362

363
36k
365

366
367
368
369
36A
36B
36C
36D
36E
36F
370
371
372
373

374

3658
3652
3772
3679
3673
3673
2A53
2B3F

3658
3652
3772

2ASF
2ATF
17E4
325F
2AS53
13F4
3693
37F3
13E0
37F4
17€0
2B3F
2BOF
283F

23FF

COPYRIGHT INTERDATA INC,

7015
6327
1327
7015
6327
1327
ED89
1990

7015
6327
1327

1F8o
1cac
DA8Q
0001
FD&9
B140
5015
5327
Dooo
6015
B140
1900
3F00
1990

1A30
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1514
1515
1516
1517
1518
1519
1520
1521
1522
1523

1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1337
1538
1539
1540
1541
1542
1543
1544
1545
1546
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* MULTIPLY HALFWORD

%=
MHR1

MH1

* DIVIODE
%
DHR1

OH1

DH2

DH3

01 MR2+YSHIHALF +1
X1 MR2+MR2¢BIT1641
Al MDR+MR2+8IT1641
oI MR3¢YDoHIHALF 21
X1 MR3+MR3+BIT16,1
Al MR3«MR3+BIT1641

L] MR2+MR3+MDORILIR
L YOeMR30
HALFWORD

oI MR2+YSeHIHALF 1
XI MR2+MR2¢BIT16+1
Al MDR+MR2+BIT1641

L MR2NULL

L MR3,YD

BALNL *+2(NULL)

SI MR2+NULLy1

D MR2+MR3+MDR4ILIR
BALV DFALTI(NULL)

NI ARG W MR3IeHIHALF ¢ I
NI NULL+MR3+BIT16.1
BALZ OH3(NULL)

X1 NULL +MR4 ¢+ HIHALF ¢ I
BALNZ DOFALT1(NULL)

L YD+MR2
AINC YDI NULLYDI
L YDeMR3+D

LX NULL +MR4 +DH2

SET MS 16 BITS
INVERT SIGN THEN
EXTEND IT

SET MS 16 BITS
INVERT THE SIGN
EXTEND IT

DO MULTIPLY

LOAD LS 32 BITS

SET MS 16 BITS
INVERT THE SIGH
EXTEND IT

MDR = DIVISOR

MR3=DIVIDEND

MR2=SIGN OF DIVIDEND

DO DIVIDE

ARITHMETIC FAULT (P.28)
SAVE MS 16 BITS

DIVIDE FAULT IF MS 16
QUOTIENT BITS DON'T EQUAL
BIT 16 OF THE QUOTIENT
(P.28)

REMAINDER TO R1

QUOTIENT TO Ril+1

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83215100
83215110
832151290
8321513¢
83215140
83215150
83215160
8321517¢0
83215180
83215190

83215210
8321522¢
83215230
83215240
83215250
83215260
83215270
83215280
83215290
83215300
8321531¢
83215320
83215330
835215340
83215350
83215360
83215370
83215380
8321539¢
83215400
83215410
83215420



MODEL 8/32 WITH DPFP

375
376
377
378
379
37A
378
37C

370
37E
37F
380
381
382
383
384

388
386
387
388

3209
2AD6
2B9%6
3239
2ADF
1764
3206
2831

3384
2BFF
2AD3
2B96
2ADF
17E4
3276
03F8

287F
3380
256
28FF

COPYRIGHT INTERDATA INC,

SOFF
1800
1088
5FQ0Q
1080
EiC9
SCFF
7810

1010
1F8F
1980
1088
1080
E140
S0FF
oBéo

1980
5FF0
iBoo
1F9C

05-058F02A13

APRIL 1976

1548
1549
15850
1551
1582
1553
1554
1555
1556
1557

1559
1560
1561
1562
1563
1564
1565
1566
1567
1568

1570
1571
1572
1573

* TRANSLATE

*
TLATEL

NI

A

A

NI

L
BALNL
NI

0

* PART OF AUTO

*
TRANSL

EXTRAN

EXTLAT

Al
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MRE+YDy'FF?
MR6+yMRE ¢MRE
MARsMR6YMDRDR2
MR1«YDo*FOO"*
MR&+MOR
EXTLAT(NULL) +ILIR
MRE+MRE+ *OFF ¢
YO+MR1+MRG D

DRIVER CHANNEL

MAR+RY44 16

NULL «NULL +DRY
MR6+DAT+DAT
MAR+MR6+MDR+0OR2
MR& s MDR

EXTRAN (NULL)
OAT«MRE«'0OFF "
(MRT) (NULL)

R3+DAT
PSWePSHWe'FFO*
LOC +MRE«MRE
NULL «NULLIRD

BYTE TO TRANSLATE

2X THE BYTE PLUS ADRS
OF TRANSLATION TABLE
FETCH HALFWORD ENTRY

EXIT IF NOT NEGATIVE
MASK TRANSLATED BYTE
OR INTOR1

REG 4 = ADRS OF CCB

FETCH ADRS OF TRANSLATION TABLE
2X DATA BYTE

FETCH HALFWORD ENTRY

EXIT IF NOT NEGATIVE
MASK TRANSLATED BYTE
RETURN TO CALL

REG 3 = UN-TRANSLATED CHAR
CLEAR CC

2X TABLE ENTRY

IS SUBROUTINE ADDRESS

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA suppiied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83215440
83215450
83215460
83215470
83215480
83215490
83215500
83215510
83215520
83215530

83215550
83215560
83215570
83215580
83215590
83215600
83215610
83215620
83215630
83215640

83215660
83215670
83215680
83215690
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389
38A

388
38C
38D

38E
38F

396
391
392
393

394
395
396
397
398
399
39A

3230
3251
0388
3231
327F
2233

365F

327F

2210
2ASF
2B3F
2BBD

33F1
1364
225F
3231
2A52
134
227F

COPYRIGHT INTERDATA INC,

Bo08
5F00

SG7F
1048
08Dy

1138

1004

1852
0900
1929
7990

0008
ESCO
1F%a
9002
88890
E380
1F90

APRIL

1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1804

1978
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* CONVERT FLOATING POINT TO FIXED POINT

*
FXR1

FXDR2

FXR5

RLI
NI
EQU
NI
LI
SX

MR1e¢MRO8
MR2+MR14+'FOO"
*

MR2 = FRACTION LEFT 8

MR1+MR14%07F" MR1 = EXPONENT
MR3s'48"
MR1+MR3+MR1+FXR44C COMPARE EXPONENT TO LIMIT
TRANSFER IF LESS THAN OR
EQUAL TG *48', MR1
CONTAINS DIFFERENCE.
MR24ONES I OVERFLOW WHEN ARGUMENT EQUAL TO
OR GREATER THAN '48800000', SET
MR3 4 RESULT TO MAX & QUEUE V FLAG
MRO+MROIMROWFXR3,C TEST RESULT SIGN
MR2«NULL +MR2 2'S COMPLEMENT IF NEGATIVE
YD eMR2¢ILIRE LOAD REGISTER. SET CC
PSW1PSWIMR34D OR IN V FLAG QUEUE
NULL+MR1+8 COMPARE COUNT TO LIMIT
*+2 (NULL) ZERO RESULT IF EXPONENT WAS
MR2sNULL +FXRS LESS THAN '41*, ELSEs FORM
MR1+MR14+2 HEX SHIFT COUNT FROM DELTA
MR2¢MR24+MR1 SHIFT INTEGER 0:7 HEX PLACES
OVF1(NULL) BRANCH IF *48800000' OR OVER
MR3 «NULL +FXR2 NC V FLAG QUEUE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shail
not be used for any other purpose unless specifically authorized in writing.

83215710
83215720
85215730
83215740
83215750
83215760
83215770
83215780
83215790
83215800
83215810
83215820
83215830
83215840
83215850
83215860
83215870
83215880
83215890
83215900
83215910
83215920
83215930
83215940
83215950
83215960
83215970
83215980
83215990
83216000
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33B

39C
390
39E

39F
3A0
3A1
3A2

3A3
3A4
3AS
3A6
3A7
3A8
3A9
3AA
3AB
3AC
3AD
3AE
3AF

3239

338D
3231
2891

3639
3211
3210
2ASF

23F2
3380
2BFF
2A1F
3650
2A52
33F0
13E1
2B3F
33F0
17€1
35F0
17E1

COPYRIGHT INTERDATA INC,

800E

5FF0
503C
18¢B

5017
a4
5FF0
108F

paes
7008
1F99
1089
5009
1880
5010
3480
1300
5060
34Co
5084
3510

APRIL

1606
1607
le08
1609
1l6l0
1611
1612
1613
lely
1615
lels
1617
1618
1619
1620
1621
le22
1623
1624
1625
ls26
le27
1628
1629
1630
le31
1832
1633
1634
1635
1636
1637
1638
1639
1640
le4l
lek2
1643

1976
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* LOAD REAL ADDRESS

*
*

*

" SRLI

r
Pl
»
-

BN W WR N

N1
NI

*

NI
SRLI
NI
L

sX

[°}

L
LRA2 L

NI

A

NI

BALZ

L

NI

BALNZ

NI

BALNZ

MR1+YDe14

PSWePSHe'FFO*
MR1+MR14*3C*
MAR'MR1¢MRODR2

MR1+YDLOHALF I
MROYMR1 o &4
MRO+MRO4*FFOQ?
MR2+MDR +DRY

NULL +MR2+MRO+LRA2+C
PSWiPSHet8

NULL +NULLILIRLD
MRO+MDRILIR
MR241MR0O+B12,2341
MR2 +MRZ24MR1
NULL+MRO+*10°
SETVINULL)
YOsMR2

NULL +MRO+*50*
SETG(NULL)

NULL +MRO+ 80"
SETL(NULL) D

THE REGISTER SPECIFIED BY R1
CONTAINS THE PROGRAM ADDRESS
THAT IS TO BE CONVERTED TO A
REAL ADDRESS. THE CONVERSION
IS ACCOMPLISHED BY SIMULATING
THE OPERATION OF THE MEMORY
ACCESS CONTROLLERs USING AN
IMAGE IN MEMORY OF THE
SEGMENTATION REGISTERS, BITS
12 THROUGH 15 OF R1 SPECIFY
THE SEGMENT NUMBER. CLEAR CC,
(MR1)=4X SEGMENT NUMBER.

ADD IMAGE START ADODRESS AND
FETCH BITS 0215 OF THE
SEGMENTATION REGISTER,

BLOCK NO/BYTE DISPLACEMENT

(MRO)= BLOCK NUMBER

4111 = SEGMENT LIMIT FIELD
FETCH ENTIRE SEG. REGISTER
COMPARE BLOCK NUMBER TO LIMIT
IF LIMIT VIOLATION, DON'T
CHANGE R1, EXIT WITH CC = 1000

MASK SEGMENT RELOCATION FIELD
ADD BLOCK NO/BYTE DISPLACEMENT
TEST CONTROL BITS

NOT PRESENT. CC=0100 (P.53)
REAL ADDRESS REPLACES

ORIGINAL PROGRAM ADDRESS.,
WRITE PROTECT, CC=0010 (P.33)

EXECUTE PROTECTs CC=0001 (P453)
NO RESTRICTIONS. CC=0000

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83216020
83216030
83216040
83216050
83216060
83216070
83216080
83216090
83216100
83216110
83216120
83216130
83216140
83216150
83216160
83216170
83216180
83216190
83216200
83216210
83216220
83216230
83216240
83216250
83216260
83216270
83216280
83216290
83216300
83216310
83216320
83216330
83216340
83216350
83216360
83216370
83216380
83216390

s
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COPYRIGHT INTERDATA INC,

380 2B7F 1F8B
381 3280 1002
3B2 2A5F 1080
3B3 33F2 5008
3Bk 13£0 EDBO
3BS 3280 100A
3B6 2B9F 1488
387 2ATF 3080
3Bs 2A9F 1D80
389 13E8 C34g
3BA 2B7F 19A3
38B 2BFF 1F80
38C 3395 1002
38D 2BFF 1F&F
3BE 2B94 1088
38F 33F2 5004
3C0 17E0 F240
3C1 4B79 CDC3
3C2 2ATF 1980
3C3 13E8 F1l19
3CH 33F2 5001
3CS 13E0 F199
3Ce 3372 6008
3C7 2B9F 1803
3C8 2BFF 1F99
3C9 2A3F 1D80
3CA 4831 DDCO
3ce 2ATF 1980
3cC 13E8 F119

05-058F02A13

APRIL

1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
le81
1682
1683
1684
1685
1686
1687
1688
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STORE INCREMENTED COUNT, SET CC

1976
* SIMULATE CHANNEL PROGRAM
*
SCPi i MDR«NULL+DR2 FETCH CCy
AY MRS TEMP+2 POINT TO BUFFER 0 BYTE COUNT
L CCuW+MDR
NI NULLCCWeBBIT TEST BUFFER SWITCH BIT
BALZ SCP2(NULL) USE BUFFER 0
Al MRS+ TEMP+10 POINT TO BUFFER 1° BYTE COUNT
sce2 L MAR «MR5¢DR2 FETCH BUFFER BYTE COUNT
AINC DATNULL+MDR COUNT+1 TO "DAT"
L COUNT «MDR IF COUNT IS POSITIVE
BALG6 LSTOVF (NULL) SET V FLAG & EXIT (P,32)
L MDR+DAT1DW24E
L NULL ¢ NULL DISABLE CC UPDATE
Al MAR«MRS+2
L NULL « NULL +DRY FETCH BUFFER END ADDRESS
A MAR+COUNT +MDR+DR2 AOD COUNT & FETCH HALFWORD
NI NULL+CCWsRWBIT TEST R/W BIT
BALNZ WRTSC(NULL) WRITE IF R/W = 1
*
* MOVE A BYTE TO THE BUFFER (READ)
*
sT8 MDR+YDMDRDW2
P
L DAT,DAT TEST INCREMENTED COUNT
BALG RWSC1(NULL).ILIR.D
*
* EXECUTE NEXT USER INSTRUCTION IF COUNT NOT POSITIVE
*
*
RWSC1 NI NULL+CCW+FBIT IF “FASTw MODE. DO
BALZ RWSC2(NULL) ILIR«D NEXT USER INSTRUCTION
*
RWSC2 X1 MDR+CCWBBIT IF COUNT HAS GONE POSITIVE,
L MAR « TEMP ¢ DW2 COMPLEMENT BUFFER SWITCH BIT
L NULL ¢ NULL¢ILIRD
*
*
WRTSC L DEV +MDR MOVE A BYYE FROM THE
LB YD¢DEV+MDR BUFFER TO R1
. DAT ¢ DAT TEST INCREMENTED COUNT
BALG RWSCL{NULL)+ILIRD
*
* EXECUTE NEXT USER INSTRUCTION IF COUNT NOT POSITIVE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83216410
83216420
83216430
83216440
83216450
83216460
83216470
83216480
83216490
83216500
83216510
83216520
83216530
83216540
83216550
83216560
83216570
83216580
83216590
83216600
83216610
832316620
83216630
83216640
83216650
83216660
83216670
83216680
83216630
83216700
83216710
83216720
83216730
83216740
83216750
83216760
83216770
83216780
83216790
83216800
83216810
83216820
83216830
83216840
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1690 * CYCLIC REDUNDANCY CHECK 83216860

1691 =x 83216870
3CC 32D9 503F 1692 CRC12A NI MRE+ YD *3F? MASK & RITS 83216880
3CE 363F 1121 1693 LI MR14COF01,41 POLY CHECK 83216890
3CF 2AD6 6D8&g 1694 X MR6+MR6«MDR XOR IN RESIDUAL 83216900
300 3606 5017 1695 NI MREYMRELOHALF I MASK LS 16 BITS 83216910
301 32FF 1001 1696 LI MRT+1 83216920
3D2 12B8 F7CQ 1697 BAL CRC12B(RETURN) 83216930
303 2BFF 1F99 1698 L NULL e NULL «ILIRD 83216940

1699 % 83216950

1700  =* 83216960
304 3279 5QFF 1701 CRC16A NI DAT YDy 'FF* LOAD BYTE 83216970
305 1288 F5Co 1702 BAL CRC16B(RETURN) TO COMMON ROUTINE 83216980
306 2BFF 1F99 1703 L NULLANULLILIRND 83216990

1704 =% 83217000

1705 * SUBROUTINE SHARED BY AUTO ORIVER CHANNEL 83217010

1706 = 83217020
307 363F 1123 1707 CRC1iéB LI MR1+CAQ001,I POLY CHECK 83217030
3D8 2AD3 e080 1708 X MR&+DAT«MDR XOR IN RESIDUAL 83217040
309 3606 5017 1709 NI MR6+1MREILOHALF I MASK LS 16 BITS 83217050
3DA 32FF 10901 1710 LI MR7+1 : 83217060

1711 * 83217070

1712 % 83217080
3pe 2206 880D 1713 SRLX PREMREIMRTy%+2+C DATA & RESIDUAL EQUAL? 83217090
3DC 2AD6 6880 1714 X MR6+MR64MR1 YES+ XOR IN FEEDBACK 83217100
3D0 22D6 8BOF 1715 SRLX MREIMRE‘MRTex+24C DATA & RESIDUAL EQUAL? 83217110
3DE 2AD6 68890 1716 X MR6 +MREMRL YESs XOR IN FEEDBACK 8321712¢
3DF 2206 8BE1 1717 CRC12B SRLX MRG6YMREYMRTe*+2+C DATA & RESIDUAL EQUAL? 83217130
3E0 2aD6 6880 1718 X MR6+MREVMRL YESe XOR IN FEEDBACK 83217140
3t1 2206 BBE3 1719 SRLX MREIYMRE‘MRTy*424C DATA & RESIDUAL EQUAL? 83217150
3E2 2AD6 6880 1720 X MRE6 1MR64MR1 YESy XOR IN FEEDBACK 83217160
3E3 2206 BBES 1721 SRLX MRE+MREIMRTy%+24C DATA & RESIDUAL EQUAL? 83217170
3E4 2AD6 6880 1722 X MR6vMRE4MRL YESs XOR IN FEEDBACK 83217180
3ES 2206 BBE7 1723 SRLX MR61MREIMRT71%42+C DATA & RESIDUAL EQUAL? 83217190
3Ee6 2ADE 6880 1724 X MRE+MRBEVMR1 YES« XOR IN FEEDBACK 83217200
3E7 22D6 BBE9 1725 SRLX MRE+MRE1MR7e%+24C DATA & RESIOUAL EQUAL? 83217210
3E8 2A0& 6880 1726 X MR&+MREIMR]L YESs XOR IN FEEDBACK 832172290
3E9 22D6 8BEB 1727 SRLX MR6+MR6MR7+%4+24¢C DATA & RESIDUAL EQUAL? 83217230
3EA 2A06 6880 1728 X MR6&+MR6+MR1 YES. XOR IN FEEDBACK 83217240

1729 =* 83217250
3EB 17FC FBoOO 1730 . BALD x+1(NULL) 83217260
3EC 2B7F 1BQ3 1731 L MDR+MR6YDW2 STORE RESULT 83217270

3ED 03F8& gA80 1732 BAL (RETURN) {NULL) RETURN 83237280

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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1734 * L 0O A D PROGRAMH STATUS WORD 83217300

1735 =* 83217310
3EE 2ATF 1D8D 1736 LPSW1 = MR3+MDR e I4DRU SET PSW ASIDE IN MR3 83231732
3EF 2BSF 1D&g 1737 L LOC+MDR 83217330
3F0 339F 1080 1738 TEST1 LI MAR+'80° 83217340
3F1 2BBF 19890 1739 L PSWMR3 LOAD NEW PSW 83217350
3F2 337D 5200 1740 NI MDR+PSWe'200° TEST IF QUEUE SERVICE ENABLED 83217360
3F3 13E0 880E 1741 BALZ TWAIT(NULL).PRY4 TEST WAIT IF NOT (P.21) 83217370

1742 = QUEUE SERVICE IS ENABLED, TEST THE QUEUE 83217380
3F4 321F 1002 1743 QUEINT LI MRO+2 83217390
3F5 2ATF 1D80 1744 L MR3+MDR SAVE ADDRESS OF QUEUE 83217400
3Fé 289¢ 108A 1745 A MAR+MRO +MDR +PR2 FETCH NO, USED HALFWORD 83217410
3F7 2A5D 1F80 1746 A MR2+PSWeNULL SAVE PSW 83217420
3F8 2BFF 1D80 1747 L NULL +MDR TEST TALLY 83217430
3F9 13E0 8800 1T48 BALZ TWAIT(NULL) EXIT IF ZERO (P.21) 83217440

1749 * QUEUE IS NOT EMPTY. DO INTERRUPT 83217450
3FA 339F 1088 1750 LI MARs*88" ADRS OF QUEUE SERVICE NEW PSW 832174690
3Fg 2A1F 1FBE 1751 L MRO+NULL «PRY FETCH NEW PSW 83217470
3FC 2BBF 1080 1752 L PSWeMDR LOAD NEW PSW 83217480
3FD 339F 108C 1753 LI MAR+*8C? 83217499
3FE 29BF 198E 175& L R13+MR34PRG REG 13 '= ADRS OF QUEUE 83217500
3FF 13F8 83C0 1755 BAL COMIN2(NULL) TO COMMON ROUTINE (P.21) 83217510

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shatl
not be used for any other purpose unless specifically authorized in writing.
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400 1757 ORG tHoo' 83217530
0400 1758 TLsU EQu * 83217540

400 4AFF T7F80 1759 SMCR  MRT7.NULL COLLECT MACHINE CONTROL REGISTER 83217550
1760 x TWO MILLISECOND DELAY FOR SCLRGC TO BE RELEASED ON LMI 83217560

401 321F 1208 1761 DELAY LI MRO.*208"* 83217570
402 3210 9004 1762 SLLI MRO+MRO+4 MRO = 8320 53217580
403 2210 2FC3 1763 SDECX MRO+MROWNULLe%C SINGLE INSTRUCTION LOOP 83217590
404 321F 1005 1764 LI MRO 5 LOAD UP LSU DEVICE NUMBER 83217600
405 4BT0 AFCO 1765 SSRA MDR«MRO«NULL ADDRESS & SENSE STATUS 83217610
406 17F5 2780 1766 BALNV LOADLSU(NULL) LSU EXISTS IF NO FALSE SYNC (P,51) 83217620
1768 % NO LSUs NORMAL POWER UP SEQUENCE 83217640

176% x 83217650

407 339F 1084 1770 POWRUP LI MAR . *84 " 83217660
408 2BBF 1F8A 1771 L PSWNULL+PR2 FETCH PSW SAVE PGINTER 83217670
409 369F 1017 1772 LI MR4 LOHALF 41 USE ONLY LS 16 BITS 83217680
‘#0A 2A94 SD&F 1773 N MRY4 +MR4 +MDR +DRY FETCH REGISTER SAVE PQINTER 83217690
4oB 367F 1017 1774 LI MR3LOHALF I 83217700
4oC 2893 5D80 1778 N MAR «MR3+MOR USE ONLY LS ‘16 BITS 83217710
40D 323F 000F 1776 S1 MR1.NULL+15 MR1 = *FFFFFFF1? 83217720
40E 2BOF 1F8F 1777 L YOI «NULL DR& SELECT RO« FETCH FIRST 83217730
1778 = ) 83217740

4OF 2B3F 1D8D 1779 LLOOP L YD +MDR + I4DRY LOAD ONE, FETCH NEXT 83217750
410 23D1 1F4F 1780 AX YOI+MR1+YDIJLLOOP C BUMP R1 FIELD, LOOP FOR 16 REGS 83217760
1781 = : 83217770

1782 = ONE REGISTER SET LOADED 83217780

1783 = 83217790

411 338D 1010 17864 ENDSET Al PSWiPSWe*10" INCREMENT REGISTER SET NUMBER 83217800
1785 =x TEST IF 2 OR 8 REGISTER SETS 83217810

412 33F7 5040 1786 NI NULL+MR7e%40°" MCR BIT 9 = 0 IF 2 SETS 83217820
413 17E1 0540 1787 BALNZ »42(NULL) MCR BIT 9 = 1 IF 8 SETS 83217830
414 33BD 7070 1788 01 PSWePSWe 70" IF ZERO+ FORCE LAST SET 83217840
415 33FD 5080 1789 NI NULL +PSW+ 80" TEST IF LAST SET LOADED 83217850
416 13E1 03Co 1790 BALZ LLOOP(NULL) LOQOP UNTIL ALL SETS LOADED 83217860
417 323F 000E 1791 S1 MR1+NULL 14 MRi1='FFFFFFF2!* 83217870
418 37F7 532B 1792 NI NULL «MR7+BIT2041 TEST MCR BIT 4 83217880
419 17E1 0740 1793 BALNZ ENDDLD{NULL) SKIP IF NO DFU 83217890
41A CBF9 &DsD 1794 LDLOOP LW YD +MDR«I4DRY LOAD 32 BITSs FETCH NEXT 83217900
418 CBFB ADCD 1795 . LD YDP1vMDR+I4DRY 4K LOAD LS 32 BITS 83217910
41C 23D1 1F5A 1796 AX YDI+MR1+YDIZLDLOOP+C POINT TQ NEXT HALF REGs LOOP 83217920
0410 1797 ENDDLD EQU * 83217930

41D 2B9F 1F8F 1798 L MAR ¢ NULL «DR4 FETCH FLOATING REGISTER 0 83217940
1799 «x 83217950

41E 1800 IFNZ DFU 83217960
41t CBF9 2DCD 1801 RESTRE LE YD«MDR o I4DRY 1K LOAD ONE, FETCH NEXT 83217970
1804 ENDC 83218000

41F 2301 1FSE 1805 AX YDI+MR1+YDI+RESTREC 83218010
1806 » 83218020

4290 2B9F 1AQF 1807 L MAR +MR& ¢ DR& FETCH SAVED PS4 83218030
421 2A3F 108D 1808 L MR1+MDR+I4DRY FETCH SAVED LOC 83218040
422 339F 1028 1809 LI MAR,'28°* . 83218050
423 2B5F 1D8A 1810 L LOC+MDRsPR2 LOAD LOC,y FETCH 83218060



MODEL 8/32 WITH DPFP

424
425
426
427
428
429
42A
428
42C
420
42E

42F

430
431

2BBF
4B87F
323F
4BF1
33F7
17E0
2A3F
33F1
17€E0
37FD
17E0

13F8

2B73
13F9

COPYRIGHT INTERDATA INC.

1880
coc2
1001
AFCQ
8200
9B4Q
1D8g
S0E0Q
9840
5329
84Co

8800

6D83
2000

05=058F02A13

APRIL 1976

1811 =*

1812 L
1813 sTB
1814 LI
1815 SSRA
1816 NI
1817 BALNZ
ls1is8 L
1819 NI
1820 BALNZ
1821 NI
1822 BALNZ
1823 =*

1824 BAL
1826 *

1827 = LONGITUDINAL
1828 =*

1829 LRC X
1830 BAL

PAGE 45

PSWiMR1

MDR s NULL +MDR ¢ PW2
MR1.1

NULL +MR1 ¢ NULL
NULL+«MR7¢'200°*
LOCDIS(NULL)
MR1,MDR

NULL +MR1+*0ED"
LOCDIS(NULL)
NULL«PSWeBIT1841
MMFINT(NULL)

TWAIT(NULL)

CHECKSUM

MDR+DAT +MDR DW2
RTNCRC (NULL)

SAVED CONSOLE STATUS
LOAD PSW

CLEAR HIGH BYTE OF *00026°

ADDRESS THE DISPLAY
TEST MCR BIT 6
IDLE IF INITIALIZE SWITCH (P,24)

TEST STATUS BITS 14243
SHOW LOC, GO TO IDLE (P,24)
TEST MALF ENABLE

MACHINE MALFUNCTION (P.2%1)
INTERRUPT IF ENABLED

TEST PSW WAIT BIT (P,21)

EXCLUSIVE OR CHECKSUM
(P.49)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and »shau
not be used for any other purpose unless specifically authorized in writing.

83218070
83218080
83218090
83218100
83218110
83218120
83218130
83218140
83218150
83218160
83218170
83218180
83218199
83218200

83218229
83218230
83218240
83218250
83218260



MODEL 8/32 WITH DPFP

432
433
434
435
436

437
438
439

43K
438

43¢
43D
43E
43F
440
441

442

443
4y

COPYRIGHT INTERDATA INC,

0080
0010
0008
0004
ooe2
0go1

289F
289F
2A5F
33F2
13E1

BATF
2BE3
17€1

33F2
13E1

3204
2B9F
3390
2ASF
13E9
2894

43FF

33F2
17E1

1008
1Dgo
10Ag
5080
1280

E940
5980
13Co

5001
17Co

1002
1808
1002
ipso
154F
1DaB

EFD1

5004
1740

05-058F02A13 PAGE 46
APRIL 197eé
1832 =* AUTO DRIVER CHANNEHL *
1834 x CCW BIT DESIGNATIONS
1835 =
1836 EBIT EQU t80°* EXECUTE TEMP = MRO
1837 CBIT EQU 110" CHECK TYPE DEV = MR1
1838 BBIT EQU tpar BUFFER SWITCH CCW = MR2
1839 RWBIT EqQu oy READ/WRITE DAT = MR3
1840 TBIT EQU g2 TRANSLATE COUNT = MR4
13841 FBIT EQU "y FAST MODE RETURN = MRS
1843 CHANEL L MAR«LOC+DR2 FETCH CHANNEL COMMAND WORD
1844 L R4,LOC REG 4 = ADRS FORCED EVEN OF CcCB
1845 L CCWeMDRYE
1846 NI NULL+CCWEBIT TEST THE EXECUTE BIT
1847 BALZ EXSUBL(NULL) NQO EXECUTEs CC=0 (P¢4&7)
1848 «x IF FALL THRU., Ex=1 & CC=0010
1849 *
1850 EXB DAT CCW ISOLATE STATUS MASK
1851 N NULL +R3+DAT TEST DEVICE STATUS AGAINST MASK
1852 BALNZ EXSUBZ(NULL) BAD STATUS (P,47)
1853 =
1854 NI NULL+CCWFBIT TEST IF FAST MODE
1855 BALZ NFAST(NULL) NOT FAST MODE (P.48)
1857 =x FAST MODE *
1859 Al TEMP R4 42 ADRS BUFFER 0 BYTE COUNT
1860 L MAR+ TEMP+DR2 FETCH IT
18561 Al MAR+TEMP 2
1862 L COUNT +MDR
1863 BALG EXAUTO(NULL) +DRY4 EXITe COUNT POSITIVE (P.47)
1864 A MAR COUNT «MDR «DR2 BUFFER END ADDRESS + COUNT
1865 =» .
1866 x BUFFER 0 BYTE COUNT IN REGISTER "COUNT®
1867 * ADDRESS OF BUFFER 0 BYTE COUNT IN ®"TEMP®
1868 * BUFFER 0 END ADRS + BYTE COUNT IN "MAR®
1869 x BYTE/HALFWORD TO TRANSFER IN "MDR®
1870 = .
1871 THWX NULLWNULLBYTEIO«C TEST HW LINE (P,47)
1872 =%
1873 = FALL THROUGH IF LINE IS ACTIVE
1874 =x
1875 NI NULL+CCHeRWBIT TEST R/W BIT
1876 BALNZ HWRT1(NULL) WRITE HWs RWS1 (P.47)
1877

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83218280

83218300
83218310
83218320
83218330
83218340
83218350
83218360
83218370

8352168390
83218400
83218410
83218420
63218430
83218440
83218450
83218450
83218470
83218480
83218490
83218500
83218510

83218530

83218550
83218560
83218570
83218580
83218590
83218600
83218610
83218620
83218630
83218640
83218650
83218660
83218670
83218680
83218690
83218700
83218710
83218720
83218730
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445
446
447
448
449

44A
448
44C
44D
44E

44F
450

451
4352

453

454

455
456
457
458
459
45A
458
45C

450

45E

4B7F
3294
2B9F
2B7F
17E9

3384
2BFF
361F
2850
2BFF

338D
2380

33F2
i7E1

4B7F

2294

2B5SF
2BBF
321F
YAFF
33F7
17€E0
37FD
17€0

43FF

43FF

COPYRIGHT INTERDATA INC,.

4F83
1002
1800
1A03
1540

101%
1F8B
1039
5D80
iFoC

5FF0
3F8a

1080
1000
1008
7F8C
5007
8500
5327
AFDO

5D86

1094

05-058F02A13

APRIL

1878
1879
1880
18381
1882
1883
la8y

1886
1887
1888
1889
1890
1831
1892
1893
1894

1896
1897
1898
1699
1900
%01
1902

1904
1905
1906
1907
1908
1909
1910
1911

1913
1914
1915
1916

1976

RH
HRDWT Al
COMMON L

L

BALNG
x

PAGE &7

MDR«NULL +DW2 READ HALFWORD

COUNT+COUNT 2 INCREMENT OF BUFFER 0 BYTE COUNT
MARTERP RE-ADDRESS BUFFER BYTE COUNT
MOR+COUNT DW2

EXAUTO(NULL) EXIT IF NOT POSITIVE

*x EXIT TO SUBROUTINE IF COUNT HAS BECOME POSITIVE

EXSuB1l Al

X

*

EXsuB2 NI
AINCX

BYTEIO NI

BALNZ
*

*
*
FRDWT AINCX

EXAUTO L

LI
SMCR
NI
BALNZ
NI
BALNZ

HWRT1 WHX

x
FWRIT WDX

MAR«R%420 REG & = ADRS OF CCB

NULL +NULL +DR2 FETCH SUBROUTINE ADDRESS
TEMP+CFFFEWT TEMP=*0G00FFFE?

LOC+TEMP +MDR

NULL «NULL ¢ IRWD FETCH USER INSTRUCTION
PSWePSWe 'FFO? CLEAR CC THEN
PSWiPSWeNULL/EXSUBL1 SET L FLAG (BAD STATUS)
NULL+CCWeRWBIT TEST R/W BIT

FWRIT(NULL) WRITE BYTE IF RW = 1
MDR+MDR DY READ BYTE

COUNT+COUNT o NULL COMMON INC. BUFF 0 BYTE COUNT

SENSE MACHINE CONTROL REG,
TEST FOR EPF OR PARITY ERR
MACHINE MALFUNCTION (P.21)

LOCR1 RESTORE LOC
PSWeRO RESTORE PSW
MRO 8 QUEUE C FLAG
MR7 +NULL IR

NULL ¢MR7+7

MMF1(NULL)

NULL «PSWeBIT16+1 TEST WAIT BIT

WATIT(NULL) D

NULL +MDR+HRDWT

NULL +MDR«FRDWT

TO WAIT IF SET (P.28)

WRITE HAFLWORD

WRITE A BYTE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83218740
83218750

QXN OPeN
VWL LW IOV

83218770
83218780
83218790
83218800

83218820
83218830
83218840
83218850
83218860
83218870
83218880
83218890
832318900

83218920
83218930
83218940
83218950
83218960
8321897¢
83218980

83219000
83219010
83219020
83219030
83219040
83219050
83219060
83219070

83219090
83219100
83219110
83219120
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45F
460
461
462

463
464
465
466
467
468
469

46A
46B

4eC
460
46E
46F

470
471
472

473
474
475
476

477

478
79
47A

321F
33F2
13E1
321F

2884
2A04
3390
2A9F
13E9
2B54
2B9F

33F2
171

LATF

' 2ABF

33F2
16E0

2B9F
4BT3
227F

2A7F
4AT3
33F2
16E0

4BFF

3384
2BFF
33F2

COPYRIGHT INTERDATA INC,

1002
5008
18Co
100A

i808
1800
1002
108F
1540
1D80
1008

5004
icco

OFCgo
1980
5002
DF40

1DoB
cDC3
1ABs

1080
D0DCo
5002
DF&40

19Co

1008
1F8B
5010

APRIL
1918

1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

PAGE 48
1976
x NORMAL M ODE *
NFAST LI TEMP.2 SET UP FOR BUFFER Q
NI NULL +CCWeBBIT TEST BUFFER SWITCH BIT
BALZ NFASTLI{NULL)
LI TEMP+10 SET UP FOR BUFFER 1
*
NFAST1 A MAR +R4+TEMP +DR2 FETCH BUFFER BYTE COUNT
A TEMP+RU4TEMP TEMP = ADRS QOF BUFFER BYTE COUNT
AL MAR+TEMP.2
L COUNT «MDR ¢+ DRY FETCH BUFFER END ADDRESS
BALE EXAUTO(NULL) EXIT IF COUNT POSITIVE (P.47)
A LOC+COUNT ¢MDR BUFFER END ADRS + COUNT :
L MAR+LOC+DR2
*
* BUFFER BYTE COUNT IN REGISTER “COQUNTH
% ADDRESS OF BUFFER BYTE COUNT IN "TEMPY®
* BUFFER END ADORS + BYTE COUNT IN "MAR"
* BYTE/HALFWORD TO TRANSFER IN ®MDR#®
*
* NOTE: IN NON-FAST MODE, ONLY BYTE TRANSFERS ARE ALLOWED
x
*
NI NULL +CCWIRWBIT TEST R/4W BIT
BALNZ NFWRIT(NULL) WRITE A BYTE IF R/W = 1
*
RDR DAT¢«NULL INPUT THE BYTE
L RETURNDAT SAVE 1IT
NI NULL+CCWTBIT TRANSLATION REQUIRED 7
BALNZ TRANSL(MR7) DO IT (P.38)
*
L MARLOCDR2 RE=FETCH HALFWORD
STB MDR+UAT +MDR +«DW2 INSERT BYTE
LX DAT+RETURNREDCHK DAT = UNTRANSLATED BYTE
NFWRIT L OAT +MOR
L8 DAT «DAT +MDR BYTE TO OUTPUT
NI NULL+CCW+TBIT TEST TRANSLATE BIT
BALNZ TRANSL(MR7) DO IT (P,38)
*
* TRANSLATION NOT REQUIRED
*
WDR NULL +DAT OUTPUT THE BYTE
*
* ONLY THE BYTE ACTUALLY TRANSFERRED IS INCLUDED IN THE
% LRC OR .CRC, SPECIAL CHARACTERS ARE NOT INCLUDED,
*
REDCHK Al MAR+RG4 ¢ 8
L NULLNULL 4DR2 FETCH CHECK=WORD
NI NULL +CCWCBIT CHECK TYPE BIT

This information is proprietary and is supplie¢ by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83219140

83219160
83219170
83219180
83219190
83219200
83215210
83219220
83219230
83219240
83219250
83219260
83219270
83219280
83219290
83219300
83219310
83219320
83219330
83219340
83219350
83219360
83219370
83219380
83219390
83219400
83219410
83219420
83219430
83219440
83219450
83219460
83219470

83219499
83219500
83219510
83219520
83219530
83219540
83219550
83219560
83219570
83219580
83219590
83219600
83219610
83219620
83219630
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478

47¢
47D
47E
47F

480
481
482

483
484
485

13E1

4AFF
33F7
13E1
1288

2B9F
2874
17€9

3372
2B9F
13F9

COPYRIGHT INTERDATA INC,

0coo

TF80
5400
4000
F5Co

1800
3F83
1540

6008
1203
1280

05~008F 02413

APRIL 1976

1968
1969
1970
1971
1972
1973

1975
1976
1977
1578
1979
1980
1981

NOASSIST

RTNCRC

BALZ
SMCR
N1

BALZ
BAL

AINC
BALNG

X1
BAL

PAGE 49

LRCE(NULL)

MR7 +NULL

NULL «MR74*400°*
HWASSIST(NULL)
CRC1&B (RETURN)

MAR+TEMP
MDR +COUNT ¢ NULL +DW2
EXAUTO(NULL)

MDR+CCWBBIT
MAR ¢« R4 4DW2
EXSUBL(NULL)

LONGITUDINAL CHECKSUM (P.45)

TEST MCR BIT 5
IF ZERO+ USE HW ASSIST
CYCLIC REDUNDANCY CHECK (P.42)

INCREMENT 2 STORE COUNT
EXIT IF NOT POSITIVE (P.47)

COMPLEMENT BUFFER SWITCH BIT
RESTORE CCW
EXIT TO SUBROUTINE (P.47)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83219640
83219650
83219660
83219670
83219680
83219690

83219710
83219720
83219730
83219740
83219750
83219760
83219770
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486

487
488

489
48A
488
48cC
LY:1s)
48E
48F

490
491
492
493
494
495

496
497
498
499
49A
498
49C
490D

32FF

2AF7
03F8

o4es
2B9F
3210
2ASF
3FF2
2A31
2021
2BFF

0490
2B9F
2F7F
3210
2A31
2063
28FF

3218
2A10
2A38
2A5F
13E1
33F2
13E1
17FC

COPYRIGHT INTERDATA INC,

1800

1Fo0
0880

180F
0004
1080
08890
2F80
2FC3
1F99

1800
1887
0004
2F80
2FDOo
1F99

9002
1cco
1C89
1Foo0
2240
6002
2400
82490

05-058F02A13

APRIL

1983
19684
1985
1986
1987
1988
1989
1990
1991
1992

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025

PAGE 50

1976

* WRITABLE CONTROL STORE INSTRUCTIONS

*

*

* ENTER CONTROL STORE

*

ECS1 LI MR7+'800"

*
A MR7+MRTYDI
BAL (MR7) (NULL)

* READ/WRITE CONTROL STORE
*

WDCs EQU *

WDCs1 L MAR +MRO +DRY
SI MRO+MRO o &4
L MR2+MDR

STR MR2+MR1
SDEC MR1+MR1JNULL
SDECX 1+1+NULL+WDCS1.C

L NULL +NULL 4ILIRD
*
*
RDCS EQu *
RDCS1 L MAR «MRO
L MDReMR1eI+DW4

s1 MRO+MRO &4
SDEC MR1.MR1,NULL
SDECX 3¢3+NULLRDCS14C

L NULL «NULL+ILIRSD
*
*
* {(R1)=0CS ADDRESSs (R1+1)=COUNT,
*
*
ccs1 SLLI MRO+YDP1le2

A MRO+MROYS

A MR14YDP14YD

A MR2+NULL +YDI

BALZ WDCS(NULL)
xI NULL +MR212
BALZ ROCS({NULL)
BALD ILEGAL(NULL)

SELECT THE FIRST DCS
MODULE AT ADRS ‘800"

ADD R1 FIELD

BRANCH TO ONE FIRSY
SIXTEEN LOCATIONS IN DCS

FETCH FULLWORD

DECREMENT MEMORY ADDRESS
COPY DATA TO MR2

AND STORE IN DCS
DECREMENT DCS ADDRESS
DECREMENT COUNT

EXIT IF DONE

MOVE DCS DATA TOo MAIN MEMORY

DECREMENT MEMORY ADDRESS
DECREMENT DCS ADDRESS
DECREMENT COUNT

(R2)=MAIN MEMORY ADRS

4X COUNT

PLUS MEMORY ADDRESS
MR1=COUNT PLUS DCS ADDRESS
TEST R1 FIELD

Q= WRITE DCS

2 = READ DCS
ILLEGAL FUNCTION (P.21)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specificaily authorized in writing.

83219790
83219800
83219810
83219820
83219830
83219840
83219850
83219660
83219870
83219880

83219900
83219910
83219920
83219930
83219940
83219950
83219960
83219970
83219980
83219990
83220000
83220010
83220020
83220030
83220040
83220050
83220060
83220070
83220080
83220090
83220100
83220110
83220120
83220130
83220140
83220150
83220160
83220170
83220180
83220190
83220200
83220210



MODEL 8/32 WITH DPFP (05-058F02A13 PAGE ©51
COPYRIGHT INTERDATA INC, APRIL 1976
LOADER STORAGE UNIT INPUT 83220230

2027 =
2028 * 83220240
04%E 2029 LOADLSY Egu * 83220258
49E 339F 1001 2030 LI MAR+1 83220260
49F 1209 2880 2031 BAL READIT(MRe&) 83220270
8AQ 2BBF 1889 2p32 L PSWeMR1 PSW 16131 83220280
441 12D9 2B&p 2033 BAL READIT(MR6) 83220290
4p2 2B5F 1880 . 2034 L LOC+MR1 LOC 16:31 83220300
8A3 1209 2880 2035 BAL READIT(MRé) 83220310
4AL 2ASF 1880 2036 L MR2+MR1 START ADDRESS 83220320
4A5 12D9 2BS8D 2037 BAL READIT(MR6) 83220330
2038 = MR1 = END ADDRESS 83220340
YA 23F1 0968 2039 8X NULLsMRIsMR2:AUTOL1+C COMPARE START 3 END 83220350
&A7 13F8 9040 2040 BAL IDLE(NULL) I0OLE IF START NOT LESS (P.24#) 83220360
2041 = THAN END ADDRESS 83220370
4A8 2B9F 1908 2042 AUTO1 L MAR +MR24+DR2 83220380
4A9 4BTF 0080 2043 RD MDR ¢ MDR INPUT DATA BYTE 83220390
BAA 13F4 9040 2044 BALYV IDLE(NULL) IDLE IF BAD STATUS (P.24) 83220400
4AB 2A52 3FB3 2045 AUTO02 AINC MR2+MR2e¢NULL «DW2 INCREMENT START ADRS 83220410
4AC 23F1 0968 2046 8X NULL +MR1+MR2+AUTO1+C LOOP TILL REACH END ADDRESS 83220420
4AD 13F8 B8go 2047 BAL TWAIT(NULL) TEST NEW PSW (P,21) 83220430
4AE 4A30 BFCO 2049 READIT RDRA  MR1+MRO'NULL INPUT MS BYTE 83220450
HAF 4A3F E8CO 2050 EXB MR1+MR1 LEFT 8 83220460
4B0 4A30 8880 2051 RDA MR1+MRQ1MR1 INPUT LS BYTE 8322p470
4B1 03F8 0B0O 2052 BAL (MR6) (NULL) 83220480

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supptied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




MODEL 8/32 WITH DPFP 05-058F02A13

COPYRIGHT INTERDATA INC, APRIL 197&
482 289F 1E00 2054 STD1
4B3 CBTF Sca7v 2055
4BY 2BDF 3F00 2056
485 CBTF 3CAS 2087
4Bé 2BFF 1F9C 2058
2059 «x
487 323F 000F 2060 STMD1
[1:1:) 1208 #3Co 2061
489 CB7F 9C85 2062
2063 %
4BA CBF9 8aDaD 2064 LMD1
488 323F 000E 2065
48C CBFB ADCo 2066
48D 2801 1F00 2067
4BE 13F0 448D 2068
4B8F 13F9 2E8¢ 2069
2070 x
4Co 2ADF 1F00 2071 FXDR1
4C1 2B6DF 3E80 2072
4c2 CATF 9C8¢ 2073
4C3 3230 B0O3 2074
4Cy 3273 B0O08 207%
4C5 3251 5F00 2076
4Ce 3273 50FF 2077
4Cc7 2A52 7980 2078
4cs 2BDF 1B00 2079
4c9 13F8 E2CO 2080

L
RRD
AINC
RRD

SI
BAL
RRD

LW
SI
LD

BALC
BAL

AINC
RRD
RLI
RLI

NI

BAL

PAGE 52

MAR ¢ MAR
MDR+YDDW4

YOI WNULLYDI
MDR+YD I4DWY
NULL+NULL «IR+D

MR1+NULL 15
COMSTM(MR6)
MDR 1 YO+ I40WY

YD+MDR ¢+ I4DRY
MRI«NULL 14
YOP1+MDR K
YDI«MR1+YDI
EXLSTM(NULL) +I4DRY
LMD1 (NULL)

MR64+YDI

YOI +NULL «YSI
MR3.YD
MR1+MRQO+8
MR31MR3+8
MR2+MR1+'FOO"*
MR3+MR34+'0OFF"
MR2yMR2+MR3
YDI+MR&

FXDR2 (NULL)

EFFECTIVE ADDRESS TO MAR
STORE MS 32 BITS
POINT TO LOW HALF
STORE LS 32 BITS

MR1='FFFFFFF1¢
TO COMMON ROUTINE (P,10)
EXECUTED INSTRUCTION

LOAD Ms 32 BITS, FETCH LS 32 BITS
SET MR1 = *'FFFFFFF2"

LOAD LS 32 BITS

INCREMENT R1 FIELD BY 2

EXIT IF FINISHED

ELSE, FETCH NEXT 32 BITS

POINT TO R2+1
MRO+MR3=ARGUMENT
ROTATE MS 32 BITS
ROTATE LS 32 BITS
FRACTION BITS 0:23
FRACTION BITS 24:31
COMBINED (8 HEX DIGITS)
RESTORE R1 FIELD

(Pe39)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83220500
83220510
83220520
83220530
83220540
83220550
83220560
83220570
83220580
83220590
83220600
83220610
83220620
83220630
83220640
83220650
83220660
83220670
83220680
83220690
83220700
83220710
83220720
83220730
83220740
83220750
83220760
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4CA
4CB
4cc
4CD
4CE
4CF
4Do

4D1

4D2
403
4D4

405
406

407

CBF9
2A3F
13E1
13E9
3610
2A3F
CBF?2
ouD1
CBFB

338D
288D
28BD

COPYRIGHT INTERDATA INC,

8F80
1C29
3440
3400
1133
0880
8800

A&90

7002
3F80
3F90

2F 83
1FBS

05-058F02A13

APRIL 1976

2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
209%

2096
2097
2098
2099
2100

2102
2103

2105

PAGE 53

* CONVERT FIXED-POINT DATA TO FLOATING POINT

*
*

FLDR1

FLDR2
ZEROD

LW

L
BALZ
BALG
Al

s

LW
EQU
LD

* PART OF LRA

*
SETV
SET6
SETL

Ts2

oI
AINC
AINC

SDEC
1

L

IFNZ

YD« NULL
MR1+YS+ILIRE
ZEROD (NULL)
FLDR2 (NULL)
MRO+MRO+BITOI
MR1+NULL+MR1
YD +MRO

*
YOP1leMR1+D

INSTRUCTION

PSKePSKHe2
PSWePSWeNULL
PSWePSHeNULL D

MDR «NULL ¢ NULL +DW2
NULLSNULLGILIRGESD

DOFU

NO=0QP

ARGUMENT TO MR1

EXIT IF ZERO

SKIP IF POSITIVE
CONSTANT BECOMES NEGATIVE
2'S COMP ARGUMENT

MS 32 BITS

ARGUMENT=LS 32 BITS
NORMALIZE THE WHCLE THING

SET CC -
SET CC

[ 1}
n

WRITE ALL ONES IF NOT SET
CLEAR CC; FETCH NEXT INSTR

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83220780
83229790

aRAAAN
832208800

83220810
83220820
83220830
83220840
83220850
83220860
83220870
83220880
83220890
83220900

83220920
83220930
83220940
83220950
83220960

83220980
83220990

83221010



MODEL 8/32 WITH DPFP

407
4p8
409
40A
4D8B
40C
400

4DE

2A3F
13E1
13E9
3610
2A3F
CBFF
CBF9

ceF9

COPYRIGHT INTERDATA INC.

ic29
3780
3700
1133
0880
8800
2890

2F90

05-058F02A13

APRIL 1976

2107
2108
2109
2110
2111
2112
2113
2114
2115

FLR1

FLR2

*
ZEROE

L
BALZ
BALG
Al

LW
LE

LE

PAGE

MR1+YS+ILIRE
ZERQE(NULL)
FLR2(NULL)
MROsMROBITO,I
MR1 «NULL +MR1
NULL ¢+MRO
YO«MR14D

YONULL D

54

ARGUMENT TO MR1

EXIT IF ZERO

SKIP IF POSITIVE

CONSTANT BECOMES NEGATIVE
2'S COMP ARGUMENT

MS 32 BITS CONSTANT
ARGUMENT = LS 32 BITS
NORMALIZE THE WHOLE THING
ZERO RESULT

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83221030
83221040
63221050
83221060
83221070
83221080
832210%0
83221100
83221110
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4OF

500
501
502

503
S04
505
50é
507

508

509
50A

508
50C

50D

SoE

50F

510
511

512
513
514

315
516

0006
320F
32F2
32F7

4BF6
4BFF
4BFF

4BTF
13F9

3219

323F
4BF1

4BFF
4BFF

4B87F
28FF

3219

323F
4BF1

4BFF
4BFF
4ALF

3718
2818

COPYRIGHT INTERDATA INC,

1006
8005
5001
BBCo
5080
19Co
4F83
2000

8olo

1006
BB40

5080
iCCo

4F83
1F99

8010

1006
Ba4o

5C00
icco
4F80

5015
7810

APRIL

2168
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
23180

2182

2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196

2198
2199
2200
2201
2202
2203
2204

2205

2206
2207
2208
2209
2210
2211
22312
2213

PAGE 55

1976

ENDC

ORE  *565°
CRC EQU  X'06'

HWASSIST LI MRe+CRC
SRLI MR7+CCHeS
NI MR7+MR7+1

OCRA NULL +MR6+MR7
WH "RULL+MDR
WOR NULL «DAT
RH MDR «NULL +DW2
BAL RTNCRC(NULL)

* PROCESS BYTE RX
*
PB1 SRLI MRO.YD:16
*
*
*
LI MR1.+.CRC
OCRA NULLYMR1«MRD

WH NULL +MDR
WOR NULL.YD

RH MDRNULL 4DW2
L NULL ¢+ NULL +ILIRWD

* PROCESS BYTE RR
*
PBR1 SRLI MRQ:YD»16
* .
*
3
LI MR1+CRC
OCRA NULL+MR1+MRg

WH NULLYS
WOR NULL+YDILIR
RH MRO s NULL

NI YSeYSyHIHALF I
[¢] YS+YS'MRO D

HARDWARE ASSIST DEVICE NUMBER
{MR6)=CRC DEVICE NUMBER
POSITION CRC TYPE BITS

{MR7) = 0 IF CRCi6

(MR7) = 1 IF SDLC

ADDRESS CRC ASSIST, SEND CONTROL

OUTPUT OLD RESIDUAL i
OUTPUT NEW DATA BYTE

INPUT & STORE RESULT

(Po49)

BITS &8:15 OF THE REGISTER
SPECIFIED BY R1 CONTAIN A
CONTROL CODE INDICATING
TYPE OF ERROR CHECKINS T@
BE PERFORMED., ADDRESS THE
CRC HARDWARE & OUTPUT THE
CONTROL INFORMATION TO IT,
QUTPUT OLD RESIDUAL

OUTPUT THE DATA BYTE IN R1
TO BE INCLUDED- IN THE- ERROR
CHECK, INPUT THE RESULT
AND STORE IT. :

FETCH REXT INSTRUCTION

BITS 0315 OF THE REGISTER-
SPECIFIED BY R1 CONTAIN A
CONTROL  CODE INDICATING
TYPE OF ERROR CHECKING: ¥&-
BE PERFORMED, ADDRESS THE
CRC HARDWARE & OUTPUT THE
CONTROL INFORMATION FO IV
QUTPUT OLD RESIDUAL FROM
R2 BITS 16:31, .
OUTPUT DATA BYTE: FROM R2
TO BE INCLUDED IN THE
ERROR CHECK. INPUT THE
RESULT AND STORE IN R2 16431
WITHOUT CHANGING BITS 0315

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specificatly authorized in writing.

83221640
83221660
83221670
83221680
83221690
83221700
832231710
83221720

85221730 -

83221740
83221750
83221760

83221780

83221790
83221800
83221810
83221820
83221830

83221840
83221850
83221860
83221870
83221880
832281890
83221900
83221910
83221920

83221940
83221950

83221960

83221970
83221980

83221990

83222000
83222010
53222826
83222030
83222040
832220350
83222060
83222070
83222080
83222090



MODEL 8/32 WITH DPFP

517

518
519
51A

518

51C
510
S1E
51F
520
521
522
523
524
525
526
527
528

2B%F

33De
2A1°
13E4

3610

3239
325F
33F1
17€1
3306
4BF2
4BFF
33D6
33F1
131
33F1
13E1

13F9

COPYRIGHT INTERDATA INC,

1Caqg

1002
8FCO
C34B

5017

8010
1006
S400
5680
1003
Baco
5C80
1001
5800
5BCO
5200
5080
4A80

05-058F02A13

APRIL

2215
2216
2217
2218
2219
2220
2221
2222
2223

2224

2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243

1976

* MOVE AND PROCESS BYTE STRING

x
MPBSR1 L

*E B KRR

Al
SRHL
BALL

T %

*
MPBSR2 NI

‘*

%
SRLI
LI
NI
BALNZ

OCRA
WH
Al
NI
BALZ
NI
BALZ
BAL

PAGE 56

MARYD

YDIMR6 42
MRO+ YD NULL

LSTOVF (NULL) «DR2

MRO+MRO+LOHALF 1

MR1,YDsl16
MR24CRC
NULL+MR1+'400"
TRONLY (NULL)
YDI+MR64¢3
NULL +MR2 +MR1
NULL YD
YDI+MR6+1
NULL+MR1¢'800°
CKONLY {NULL)
NULL+MR1+%200°
CKTR(NULL)
TRCK(NULL)

THE REGISTER SPECIFIED BY R1
CONTAINS THE START ADORESS OF

BYTE STRING A, THE REGISTER
SPECIFIED BY Ri+1 CONTAINS A
TRANSLATION TABLE ADDRESS,

THE REGISTER SPECIFIED BY R1+2
CONTAINS IN BITS 16:31, A

POSITIVE BYTE COUNT. COPY TO

MRO. EXIT IF NEGATIVE (P.32)
ELSEs FETCH 1ST EVEN/ODD BYTE PAIR

BITS 0315 OF THE REGISTER
SPECIFIED BY R1+42 CONTAIN
CONTROL CODES TQ IDENTIFY

THE ORDER IN WHICH TRANSLATION
AND ERROR CHECKING ARE TO BE
PERFORMED,

TRANSLATE ONLY (P,.59)

ELSEs POINT TO R143

OUTPUT CONTROL CODE TO CRC BOX
OUTPUT OLD RESIDUAL FROM R1+3

TEST CONTROL CODE
ERROR CHECK ONLY (P.60)

CHECK THEN TRANSLATE (P.58)
ELSEs TRANSLATE THEN CHECK (P.57)

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shalt
not be used for any other purpose unless specifically authorized in writing.

83222110
83222120
83222130
83222140
83222150
83222160
83222170
83222180
83222190
83222200
83222210
83222229
83222230
83222240
83222250
83222260
83222270
83222280
83222290
83222300
83222310
83222320
83222330
83222340
83222350
83222360
83222370
83222380
83222390



MODEL B8/32 WITH DPFP

529
52A
528
52C
52D
52E
52F
530
531
532
533
534
5395
536
537
538
539
53A
538
S3C
530
53E
53F
540

COPYRIGHT INTERDATA INC,

05~058F02A13

ARM INTERRUPTS
POINT TO R1+1

ISOLATE APPROPRIATE BYTE
(MR3)=2X SOURCE BYTE

PLUS TRANSLATION TABLE ADRS
FETCH TABLE ENTRY

DISARM INTERRUPTS
(MAR)=DESTINATION ADDRESS
{MR5}=TABLE ENTRY

TO SUBROUTINE IF NOT MINUS (P.60)
TRANSLATED BYTE TO CRC BOX
INCREMENT SOURCE ADDRESS
INSERT & STORE BYTE

SAVE NEW SOURCE ADDRESS

POINT TO R1+43

INPUT NEW CHECKWORD

INCREMENT DESTINATION ADDRESS
POINT TO R1+2

DECREMENT COUNT FIELD

SDECX MRO+MRONULL+TRCKL+C DECREMENT & TEST COUNT

PAGE 57
APRIL 1976
2245  TRANSLATE THEN ERROR CHECK
2246 *
2247 TRCKL & MAR ¢MRT+DR2
2248 TRCK BALA *+1(NULL)
2249 AI  YDI'MR6s1
2250 L MR2 +MOR
2251 LB MR24MR2¢MDR
2252 A MR34MR24MR2
2253 A MAR+MR3+YD ¢ DR2
2254 L YDI+MR6
2255 BALD *+1(NULL)
2256 L MARYS
2257 L MRS, MDR
2258 BALNL SUBR(NULL)+DR2
2259 WOR  NULL /MRS
2260 AINC YD4YDJNULL
2261 STB  MDR+MRS+MDR+DW2
2262 L MR71YD
2263 AL YDIWMRE+3
2264 RH  YDJNULL
2265 AL YS,YS.1
2266 Al  YDItMR6+2
2267 SI  YDsYDy1
2268
2269 L YD4MRO
2270 L NULL ¢NULL : ILIR+E+D

SET ALL OF R1+2 TO ONES
EXIT: CC=0000

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specifically authorized in writing.

83222410
83222429

[RABDHLZIN
OwecaeTou

83222440
83222450
83222460
83222470
83222480
83222490
83222500
83222510
83222520
8322253¢
83222540
83222550
83222560
83222570
83222580
83222590
83222600
83222610
83222620
83222630
83222640
83222650
8322266



MODEL &/32 WITH DPFP

541
542
543
Sky
545
546
S47
S48
549
S4A
548
54C
s4D
S4E
S54F
550
551
5§52
5583
554
555
556
557
558

2B9F
13FD
3306
2ASF
4A52
2872
2893
2BDF
17F0
2B9F
2ABF
17€5
4BFF
2B39
4B7S
2AFF
3306
4B3F
2818
3306
3339
2210
2B3F
2BFF

COPYRIGHT INTERDATA INC,

1888
50C0
1001
1080
bDCco
1900
icas
1800
5280
1co0
1080
6048
1940
3F80
cDC3
1C80
1003
4F80
3F80
1002
0go1
2FC1
1800
1FB9

05-058F02A13

FETCH NEXT BYTE PAIR
ARM INTERRUPTS
POINT TO Ri+i

ISOLATE APPROPRIATE BYTE
MR3=2X SOQURCE BYTE

PLUS TRANSLATION TABLE ADDRESS
FETCH TABLE ENTRY

DISARM INTERRUPTS
(MAR)=DESTINATION ADDRESS
(MRS)Y=TABLE ENTRY

TO SUBROUTINE IF NOT MINUS (P.60}
UNTRANSLATED BYTE TO CRC BOX
INCREMENT SOUCE ADDRESS

STORE TRANSLATED BYTE

SAVE NEW SOURCE ADDRESS

POINT TO R1+3

INPUT NEW CHECKWORD

INCREMENT DESTINATION ADDRESS
POINT TO R1+2

DECREMENT COUNT FIELD

SDECX MRO'MRO+NULL«CKTRL+C DECREMENT & TEST COUNT

PAGE 58
APRIL 1976
2272 * ERROR CHECK THEN TRANSLATE
2273 *
2274 CKTRL L MAR'MRT7+DR2
2275 CKTR BALA »+1 (NULL)
2276 Al YOI+MRE1
2277 L MR2MOR
2278 L8 MR2+MR2 +MDR
2279 A MR3¢MR24MR2
2280 A MAR+MR3+YD+DR2
2281 L YDI+MR6E
2282 BALD *+1{NULL)
2283 t MARYS
2284 L MRS ¢MOR
2285 BALNL SUBR{NULL) .DR2
2286 WOR NULL ¢ MR2
2287 AINC YD,YDJNULL
2288 sST8 MDR+MRS +MDR+DW2
2289 L MR74YD
2290 Al YDI+MR6+3
2291 RH YD oNULL
2292 AINC YS,YSeNULL
2293 Al YDI+MR6e2
2294 sl YDeYDe1l
229%
2296 L YD+MRO
2297 L NULLoNULL +ILIREWD

SET ALL OF R1+42 TO ONES
EXITt CC=0000

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shalt
not be used for any other purpose unless specifically authorized in writing.

83222680
83222690
83222700
83222710
83222720
83222730
83222740
83222750
83222760
83222770
83222780
83222790
83222800
83222810
83222820
83222830
83222840
83222850
83222860
83222870
83222880
83222890
83222900
83222910
83222920
83222930



MODEL &/32 WITH DPFP  05-058F02A13 PAGE
COPYRIGHT INTERDATA INC, APRIL 1976

2299 =x TRANSLATE ONLY 83222950

2300 x 83222960
559 2B9F 1B8&B 2301 TRONLYL L MAR«MR74DR2 FETCH NEXT BYTE PAIR 83222975
55A 13FD 5éC0o 2302 TRONLY BALA *+1(NULL) ARM INTERRUPTS 83222980
55R 3306 1001 2303 Al YDI+MR6+1 POINT TO R1+1 83222990
55C 2A5F 1D8g 2304 L MR2+MDR 83223000
550 4A52 DDCo 2305 LB MR2+MR2+MDR ISOLATE APPROPRIATE BYTE 83223010
SS5E 2A72 1200 2306 A MR3 +MR2+MR2 2X SOURCE BYTE 83223020
55F 2893 1CaB 2307 A MAR+MR3+YD+DR2 PLUS TRANSLATION TABLE ADDRESS 83223030
560 28DF 1B0O 2308 L YDI+MR6 FETCH TABLE ENTRY 83223040
561 17F0 5889 2309 . BALD *+1(NULL) DISARM INTERRUPTS 83223050
562 2B9F 1C00 2310 L MAR+YS (MAR)=DESTINATION ADDRESS 83223060
563 2ABF 1D8¢ 2311 L MRS, MDR . {FR3}=TABLE ENTRY 83223070
564 17ES 604B 2312 BALNL SUBR(NULL) OR2 TO SUBROUTINE IF NOT MINUS (P,60) 83223080
565 2B39 3F80 2313 AINC YD.YDoNULL INCREMENT SQURCE ADDRESS 83223090
566 2AFF 1C80 2314 L MR7+YD SAVE NEW START ADDRESS 83223100
567 4875 CDC3 2315 STB MDR+MR5+MDRDW2 STORE TRANSLATED BYTE 83223110
568 2B18 3Fap 2316 AINC  YS.YSeNULL INCREMENT DESTINATION ADDRESS 83223120
569 3306 1002 2317 Al YOI+MR62 POINT TO R1+2 83223130
56A 3339 0001 2318 s1 YDeYD2 DECREMENT COUNT FIELD 83223140
Se8 2210 2FD9 2319 SDECX MRO+MROJNULL «TRONLYL+C DEC REMENT & TEST COUNT 83223150
56C 2B3F 1800 2320 L YD .MRO SET R1+2 TO ALL ONES 83223160
56D 2BFF 1FB9 2321 L NULLWNULLJILIRWE'D EXITH CC=0000 83223170

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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2323 * ERROR CHECK ONLY 83223190
2324 x 83223200
56E 2B9F 1B88B 2325 CKONLYL L MAR«MR74+DR2 FETCH NEXT BYTE PAIR 83223210
56F 13FD 5C00 2326 CKONLY BALA *+1(NULL) ARM INTERRUPTS 83223220
570 2ASF 1Dao 2327 L MR2+MDR 83223230
571 4a52 DOCO 2328 1B MR2 +MR2 +MDR ISOLATE APPROPRIATE BYTE 83223240
572 289F 1C0B 2329 L MAR1YS.DR2 (MAR)=DESTINATION ADDRESS 83223250
573 4BFF 19%0 2330 WOR NULL+MR2 SEND SQURCE BYTE TO CRC BOX 83223260
574 17FD 5D4g 2331 BALD *+1(NULL) DISARM INTERRUPTS 83223270
575 2BDF 1B00 2332 L YDI+MR6 POINT TO R1 83223280
576 3339 1001 2333 AT YD4YDe1 INCREMENT SOQURCE ADDRESS 83223290
577 2AFF 1C80 2334 L MR7.+YD 83223300
S78 33Dé& 1003 2335 Al YOI +MR6+3 POINT TO R1+3 83223310
579 4872 Co0C3 2336 STB MDR«MR2+MDR+DW2 INSERT & STORE BYTE 83223320
S7A 4B3F 4F80 2337 RH YDJNULL INPUT NEW CHECKWORD 83223330
578 2818 3F80 2338 AINC YS.YSeNULL INCREMENT DESTIMATION ADDRESS 83223340
57¢C 33De 1002 2339 Al YDOIvMRE+2 POINT TO R1l+2 83223350
S70 3339 0001 23%0 s1 YD,.YDel DECREMENT COUNT FIELD 83223360
STE 2210 2FEE 2341 SDECX MRO+MRO+NULL«CKONLYLC DECREMENT & TEST COUNT 83223370
S57F 2B3F 1800 2342 L YO «MRO SET R1+42 TO ALL ONES 83223380
580 2BFF 1FB9 2343 L NULL+NULL,ILIR+E.D EXIT$ CC=0000 83223390
2345 x EXIT TO SUBROUTINE 83223410
2346 % 83223420
581 3306 1004 2347 SUBR Al YOI +MR614 POINT TO Rl+4 83223430
582 2B3F 1000 2348 L YD.LOC SAVE UNINCREMENTED LoC 83223440
583 2B55 1A80 2349 A LOC+MRS+MRS LOAD SUBROUTINE ADDRESS 83223450
584 2BFF 1F9C 2350 L NULL+NULL¢IRD 83223460
585 2351 END : 83223470

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.
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COPYRIGHT INTERDATA INC, APRIL

NO ERRORS

A
ABL
ABL1
ABL2
ABL3
A0
AD1
ADDIT
ADR
ADRMW
ADRS
AE
AE1
AER
AFAULT
An
AHI
AHM
AHM1
Al
AIS
AL
ALl
AL2
am

AR
ATBL
ATBL1
ATBL2
ATL
ATL1
ATL2
AUTO1
AUTO2
AUTOIO
812,23
BAL
BAL1
BAL2
BAL3
BALR
BALR1
BBIT
88S
BBS1
BC1
BC2
BC3
BOCS
BFBS |
BFC
BFCR

ooB4%
00CA
031C
9321
0324
00F&
o1ic
0316
0074
025A
0268
00D4%
one2
0054
Gac?
0094
0194
oocz2
001E
01F4
004C
01AA
0156
015F
00A2
0014
0300
0303
0304
00C8
0310
0314
04A8
G4AB
Q2AF
0009
o082
0085
coaz7
009F
0002
0005
0008
0041
0043
0035
0037
0036
01CA
o4l
0086
oooé

1976

425
1429

511
1436

1070
1085

841
1280

413

808
659

421
1380
1382

422
1405
2039

1227
1634

312
3195
318

13
1650
167
168
314
76
T44

701

424

2046

1678
173

37
79
T47

1921

PAGE 61

1979

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose uniess specifically authorized in writing.
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COPYRIGHT INTERDATA INC, APRIL 1976

BFFS
BFS
BFS1
BI1720
BI1820
BITO
BIT15
BIT16
BIT160
BIT17
BIT18
BIT19
BIT20
BIT21
BIT22
BIT23
BIT24
BIT25
BIT26
BIT27
BIT26
BIT29
BIT30
BIT31
BRR
BRW2
BRW3
BRWH
RTABLE
8TBS
BTC
BTCR
BTFS
BXH
BXLE
RXLH
BXLH1
BXLH2
BXLH3
BXLH4
BYTEILO

CADRS2
CADRS3
CASMD1
CASMD2
CBIT
caT

0046
0045
oou7
0021
0131
0133
C0GCF
0327
0023
0328
0329
032A
0328
032C
0320
032E
032F
0330
0331
0332
0333
0334
0335
0336
6007
Cl4E
014F
0153
6327
0040
o084
0004
0042
0180
0182
01E0
01C9%
0101
01D3
01F&
0451
0o0B2
0121
0013
003C
0123
006C
006E
0049
006F
0116
G117
0019
00EE

170
174
1206
1246
2089
136
133
1076

1821
‘1289
1034

75
670
677
703

1335

743
895
853
865
868
1871

1693
336
97
1707
418

278
180
564
566
1967

178

2110
1472
134

1792

T8
680

746

3e4

483

1003

771

522

PAGE 62

1517 1518 1520 1521 1528 1529 1538 1910

917

792 807 840 843 855

This information is proprietary and is supplied by INTERDATA for the sole

purpose of using and maintaining INTERDATA supplied equipment and shall

not be used for any other purpose unless specifically authorized in writing.
Y
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COPYRIGHT INTERDATA INC,

CBT1
CBT2
ccs
Ccs1
CCwW

co

CD1
CDADSDMD
COR

CE

CEl
CER
CFFFE
CH
CHANEL
CHI
CHVR
CHVR1
CcI
CKONLY
CKCHLYL
CKTR
CKTRL
Ci

CL1
cLe
cLBl
CLH
CLHI -
CLI
CLR
CLRWT
CMNBRW
CMSTML
CoMBIT
comMBTl
CoMBT2
COMINQ
CoMINt
COMIN2
COMINT
CoMLM
COMLML
COMMON
CoMSTH™
CONSER
CONSTARNT
COUNT
CR

CRC
CrC12
CRC12A
CRC12B

00EF
00DE
01Do
0496
0012

00F2
02F8
€113
0072
gob2
Ul1A
gos52
0039
0092
o432
019z
co24
0g2c
01F2
056F
056E
0542
0541
00AA
00AB
0148
0172
008A
018A
01EA
000A
0257
0148
0110
02DE
02E1
02E2
g208
0200
020F
0204
0lo01
0100
o447
GloF
0243
0011
0014
0012
0006
ooBC
03CcD
03DF

05-058F02A13

APRIL

1976

499
496

864
1649
1946

508 -

507

© 438

1104

1258

137

2240
2341
2242
2295

iel
80s

1078
652
561
492

1322

1324

1293

1755
939
548
532

1902
536
953
213

1655

2172

399
1697

502

1650
1955

S10

1255

1137

495

552

540
1136
304
1661

2188

PAGE &3

1662 1675 1678 1845 1846 1850
1967 1979 2173

513 516 519

1316 1888
1209
498 501
2061

1862 1864 1879 1879 1881 1%02

2204 2232

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

1854

1902

1875 1896

1928 1930

1921

1976

1941



MODEL 8/32 WITH DPFP
COPYRIGHT INTERDATA INC,

CrRC1e
CRC16A
CRC1&8B
o]

Do

DAT

0D
bD1
DDR
DE
DELAY
DER
DEV

DFALTO
DFALTY
DFLOAT
DFU

OH

DH1
DH2
DH3
DHR
DHR1
DIGITL
DISMEM
DOSBR
DOSBR1
DR

DR1
DR2
EBIT
ECS
ECS]
EEXIT1

EEXIT2
ENDBRW
ENDDLD
ENDSET
EPSR
EPSR1
EXAUTO
EXBR
EXBR1
EXHR
EXLSTHM
EXSuUB1
ExsuB2
EXTLAT
EXTRAN

00BE
03D4
0307
00BA
G6o9C
0013

QOFA
0167
007A
00DA
0401
005A
0011

o2ca2
02C5
0288
0001

009A
0366
0370
0374
001A
0363
0019
025E
0040
004F
003A
oooe
000D
0080
01b2
0486
0066

0067
0155
041D
0411
012A
0127
0455
o128
0160
0068
o112
044 A
O44F
0387
0385

65~058F02A13

APRIL 1976

402
1702

396
1240
1685

1954

52¢0

846

88
1538
1158

4

636

348
1546
1539

108

1072
171
186

159
85
1846

867
113
584
199

676

1793

603
1863

600

530
1847
1852
15855
1566

1973

1241
1685
1960

1210

352
1541

16
1042

177

123
638
202
698

1882

2068
189%

1254
1701
2178

1230

109
1152

205
707
248

1929

1981

1255
1708

1233

190
1282

208

1977

PAGE 64

1257 1563 1563 1567 1570 1654
1829 1850 1851 1544 1945 1950
1236 1239 1239 1240 1241 1251
246 255 270 406 432 541
1800 2105 -

272 284 290 293 296 299

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

-

1657
1951

1252

553

365

1669
1953

1683

572

451

1669
1954

1684

623

581



MODEL 8/32 WITH DPFP

05-058F 02413

COPYRIGHT INTERDATA INC, APRIL 1976

FBIT
FFALT1
FFRAULT
FLDOR
FLOR1
FLDR2
FLR
FLR1
FLR2
FN

Fh0
FNOL
FhNO123
FNDIS
FROWT
FWRIT
FXDR
FXDR1
FXDR2
FXR
FXR1
FXR2
FXR3
FXRY4
FXRS
HIHALF
HRDWT
HWASSIST
HWRT1
IDLE
IDLE1
ILEGAL
IOINTO
I0OINT2
IOINT2
1O0INTS
IOINTX
L

LA

LAl

LB

LB1
LBR
LCS

LD

LGl
1.oLoorP
LOR

LE

LE1
LER
LEVEL

LH

cool
02Cé
gaCs
007E
o4CB
0400
00SE
o4D7
o4DC
028E
02AS8
029F
5297
027E
0454
045E
007C
04Co
o3a8
005C
0389
0390
0392
0394
039A
0015
0446
0500
045D
0275
0277
w209
02A9
C2AA
02AC
QZ2AE
02B0O
0080
g1cc
002E
01A6
0leF
0i2e
004A
COFQ
00AS
041A
0070
00Do
001C
0050
0012

0090

1675 1854

259
305
2088

214
2109
1143
1196
1189
1176
1067
1916
1897

302
2080

211

le04

1592

1582

1600

132 593 599
1913

1972

1876
2040 2044

1133

957 2025

952

$51

950

949

1211 1230 1233

859

802

505
1796

435

1211 1227 1229

PAGE 65

1200 1516 1519 1527 1537 1540

1298 1300

1230 1232 1233 1235 1236 1245

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

2212

1245 1246 1297

1299



MODEL 8/32 WITH DPFP

COPYRIGHT INTERDATA INC,

LHI
LHL
LHL1
LI

LIS
LLOOP
LM

LMl
LMD
LMD1
LME
LMEL
LOADLSU
LOCDIS
LOHALF

LPSW
1LPSW1
LPSHR
LR

LRA
LRAL
LRA2
LRC
LSTOVF
M

MACINT
MD
MD1
MDR

ME

ME1
MER

MH

MH1
MHR
MHR1
MMF1
MMFINT
MPBSR
MPBSR1
MPBSR2
MR

N
NFAST
NFAST1
NFWRIT
NH

NHI

NI
NOASSIST
NR

0

[¢]

0190
00E6
02Fe
01F0
0048
o40OF
01A2
0109
00FE
04BA
00E4
0locC
Q49E
026D
0017

0184
03EE
0030
0010
06C6
0398
03A6
o430
0300
0088
O1FE
00F8
013D
0078
ooD8
006A
0058
0098
035E
0018
0358
0214
0213
0060
0517
0518
0038
00A8
O4SF
0463
0473
0088
0188
01E8
o4TF
0008
00AC
01BC

05~-058F02A13

APRIL 197e

490

1780
796
526

‘487

1766

1168

1010

1709

750

419
1630
1968
1388

956

517

447

345

105
1909
954

244

1855
1922
1942

1790

2069

1175
1019
1772

1473

1822

1187
1092
1774

1656

PAGE 66

1193 1817 1820
1360 1411 1424 1428 1480 1491
2228

2225

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

1503 1505 1625

1695



MOCEL 8/32 WITH DPFP 05-058F02A13 PAGE &7
COPYRIGHT INTERDATA INC. APRIL 1976

OCR 013C

OH 0o8c

OHT 018C

oI G1EC

ONES 0138 1587

OR agoC

ouTDIS 026F 1100 1151 1163 1181
OVF1 Q38E 1603

P8 00C4

PB1 0508 416

PBR 0064 .

PBR1 050F 254

POWRUP o407

PPFINT 0223 985 1131

PPFSTOD 023A

PPFSTE Q23t

PSWDIS 0294 1203

PWRDWN 0242 1035

QUEINT 03F4

RO 0000 1249 1905

R1 o001 125¢ 1904

R13 000D 1309 1754

R14 000K 979 1310

R15 00OF 98p 1311

R2 a002 1251

R3 0003 1252 1570 1851

R4 0004 1561 1844 1859 1886 1925 1926 1965 1980
RB 01AE

RB1 0146 8l4

RB2 0166 659

RBL 00CE

RBL1 0351 431

RBR 012E

RBT 00EC

RD 0186

ROCS 0490 2024

RDCS1 0490 2011

ROFULL 02F0 359 486 504 525 749 795 810 813
RDHALF 02EA 398 401 §12 415 798 801 804 816 a22 825 831 834
RDR 0136

READIT O4AE 2031 2033 2035 2037
REDCHK o478 1953

REMQV 0355 150%&

REMOV1 0357 1498

RESTRE O41E 1805

RETURN 0018 1697 1702 1732 1945 1951 1973
RFULL1 02F3 1353

RFULL2 02F% 1355

RH 0182

RHALF1 02ED 1343

RHALF2 02EE 1345

RHR 0132

RLL 01Dé

RRL 01D4

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.




MODEL 8/32 WITH DPFP

05~-058F02A13

COPYRIGHT INTERDATA INC, APRIL 1976

RTBL
RTBL1
RTBL2
RTL
RTLL
RTL2
RTNCRC
RWBIT
RWBRR
RWBRX
RWSC1
RWSC2
8

SBT
ScP
SCP1
SCcP2
sD
SD1
SOR
SE
SE1
SER
SETG
SETL
SETV
SFLOAT
SH
SHI
81
SINT
SINTI
SIS
SLA
SLHA
SLHL
SLHLS
SLL
SLLS
SR
SRA
SRHA
SRHL
SRHLS
SRL
SRLS
sS§
SS1
SSR
ST
STB
§TB1
STBR
STBR1

0337
033A
0338
gocc
0347
034F
0480
0004
0140
8147
03C4
03Cé
00Bé
00EA
01Cé
0380
03B6
00F&
011E
2078
00D6
0065
0056
04D3
0404
o4D2
028C
0096
019%e
01lFe
01C4
gacs
00KE
01DE
C19E
019A
122
010A
0022
0n1e
01DC
g619c¢C
0198
0120
01D8
0020
018A
0178
013A
00AQ
01A4
0168
0124
0169

427
1464
1466

428
1492
1830
1662

605

655
1670
1676

851
1651

514

444
1640
1642

1637
1160

847

832

799

594

430

2180
1875
608

1686

PAGE 68

1896 19%1

purpose of using and maintaining INTERDATA supplied equipment and shali

This information is proprietary and is supplied by INTERDATA for the sole
not be used for any other purpose unless specifically authorized in writing.
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! MODEL B/32 WITH DPFP 05~-058F02A13

COPYRIGHT INTERDATA INC,

STD
STD1
STE
STH
STM
STM1
STMD
STHD1
STME
STMEL
STORE
STORE1
STORE2
STRDLP
' STREE
STRLP
SUBR
syC
SvC1
TBIT
8T
TEMP

TEST1
THI

TI
TLATE
TLATEL
TLSU
TRANSL
TRCK
TRCKL
TRONLY
TRONLYL
T8

751
T82
TWAIT
WAIT
WAIT1
WB

WB1
WER

WD

W01
WwDCS
wDCS1
WDR

WH

WHR
WRTSC
X

XH

XHI

00E0
ou4B2

a0co

VLY

6080
01A0
clo3
00FC
o487
coE2
0106
017A
0170
017E
023C
0240
g232
0581
gica
02CF
0002
0CES8
0010

03F0
0186
01lE6
01CE
0375
0400
0370
052A
0529
6554
0559
01co
UlFA
0405
0220
02BF
02C1
0lAC
0144
g12c
01B4
0176
0489
0489
0134
0180
130
03C9
00AE
008E
D18E

APRIL 1976

481

793
523

484
308
735
737
1037
1047
1025
2258

844
1946

1244
1925
148

862

1947
2243
2268
2234
2319

841
932
982
1004
1271

811

823
2022
2002

1663

356

1032
2285
1955
1249

1926
597

1956

1741
1911

405

2312

1648
1926

1748

PAGE 6%

819

1652 1679 1859 1860 1861 1880
1927 1975

1824 2047

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

1888 1889 1920

1923



MOUEL 8/32 WITH DPFP 05-058F02A13
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X1
XR
ZEROD
ZERQE

01EE
00K
o4D1 2087
04DE 2108

PAGE 70
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060
01
602
003%
God
005
606
007
0nA
009
00A
¥ 006
00C
000
0oF
00F

010
011
ote
013
014
015
U 016
017
018
019
0ta
01R
01cC
010
01E

INTERDATA #ODEL

26ED
29E9
26F 0
29t 9

EFGO

2Doo
2600
2700
2000
2008
2000
200

200t
20Et
29EF
26EE

2F OF
290F
2604
290F
2FOF
260F
2FEF
2FFF
2608
290¢C
oFFE
2FEF
261F
2F1F
290F

BAFE
BUFF
SATF
LY 133
GRED
0AFD
0870
08F D
00F 0
00k O
0070
GOF O
GO0F 0
QOFF
00TF
00Ft

84F 0
HAF O
5870
LAF0O
QAF 0
OKF O
0870
DRF
00F 0
00F 0
o071
QOFF
O0F1
00F 1
0070

IR R NN R RS . A . N N R N N I N A

orT

8432 RNOMS

05«059R00A13 PAGF 1

SCHT 60, SACHK

COPYRIGHT INTERDATA INC, JAMUARY, 1875

JANUARY 10,

137%

* k % k Kk k k * & Kk % % * k £ X ¥ % % * K % *k kX Kk ¥ &

THF PURPOSE OF THIS PROGRAM 1S TD DEFINE THE
DATA CONTAINED IN THE SEVEN EXTRA ROM CHIPS
USED THRDUGHOUT THE MODFL 8732 PROCEFSSEOR,

THESE ROM CHIPS ARE:

19«182R00F 8]
19=142H00F 42
19-142R00F 43
19«142R00F 44
19a142500F 45
19« 142ROOF U6
191424 00F Q7

* kK k K& % & & %k * Kk & &k * * Kk %k £ % *x X ¥ * % & & &

e
¢

oC
B
218
ne

126E0BUFE !
129EN8uFE !
V2REQRBTE S
129E NRAEE
*2FGOORFG!
12D0008F 0
'26000R70!
1270008F 0!
1200000F0!
1200R00F 0!
1200000700
1200F 00F 0!
1200F00F 0!
P20EEQ0FE)
T2AFEEQOTE !
'2HEEGOFE !

V2FOFBUFDY
t@90FBAFO!
1260FS54870!
12908 SAFO!
'2FOF CBF DY
t26NFOBFO!Y
12FEFORTO!
'2FFFOBF 1Y
Y260H00F 0!
1290000F0!
12FFEDOT1?
VPEEFOOFE!
'261F00F 1!
12F1FO0O0F 1!
1290F0070!

*
L]
%
*
*
&
*
IMNSTRUCTION DECONE WKOM  CPA %
FUNETION DFCODE RO AL *
PRIVILFGFO/ZTLLEGAL RO#® (PR &
INTERWURT CDNTROL ROM LRH 4
[uwiidlt§ (F) LN 104 &
SeBIIS (L) ROM 1ol %
DeBUS ROM Ty o+
&*
*

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

83200024
83120002%
B3200026
83200027
BE2O0AN2R
R320003%0
832000490
83200050
83200060
R3I240070
#3200080
Hi200090
a3290100
83200110
83200120
83200130
B5200140
Rip001%0
83200160
AL200170
B320018¢
a320019n
A3200200
3200210
B32006220
83200250
R320u240
32000250
Ai200260
"Ri260270
A3200280
R3200290
83200300
R32003%40
B32003%20
83200330
A3A00 840
832001350
83200360
R3200%70
R3200380
B3200390
83200400
R3200410D
Bi2N0d20
B320043%)
B3200440
B420048%0
A3200460
AZ200470
83200430
£52004%0
B4200%00
R32005140
83200820
B3200%30
83200%40



[

01F
(44
02t
022
023
024
02%
026
027
028
029
02A
028
o2cC
020
02E
0cF

030
031
0%e
033
0454
0135
036
037
0138
039
034
03K
63C
03D
03t

03F

INTERDATA MODEL B/32 ROMS

260F
26E0
291¢
2610
290
oF 10
2010
2610
2710
2010
2010
2010
2000
2000
2000
2600
2900

2F00
2900
2600
2300
2F 00
2600
2F 00
2F o0
2600
2900
2FO0
2FO0
2600
2F10
2900
2600

00F 0
28FF
28F
2871
28DF
S9F {
S9F
5971
59D1
00F 1
00F 1
gt
00AD
04F 0
04F 0
0470
QuaAD

SBF O
28F 0
2870
2840
Q0K
00F 0
00706
00AD
3%F 0
I3F0
31370
3340
00F0
00F 1
Q070
N0AD

oc
e
o
pe
De
ocC
ne
DeC
ne
ne
aC
Dt
DeC
oC
De
ne
nr

ne
DC
ne
ne
ne
ot
ne
ne
oc
ne
Dt
ne
0
De
ne
oe

teeoFooFn?
t2AEO28BFE !
1291028F 1)
1261028711
129E0280¢E !
P2FLOS9F 1Y
Y201059F !
t26i0%974!
1271099D11
'201000F 1!
t201000F 1"
120100071
120000040
1200004F Q!
'200004F0"
1260004700
129000440

12F002KF 0!
t290028F 0!
1260028701
t230028a0"
'2F0000FO!
26000080
1eF0000701
t2F0000A01
12600053%F0)
1290033F0¢
'2FQ03570!
12F003%340"
1260000F 0!
'2E1000F 1Y
1290000701
1260000A0"

05=0%9K00ALS

FAGE l

This information is proprietary and is supptied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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3200559
831200870
84200580
&3200%9¢
835200600
RiZz0omtn
83200420
832006140
432000640
B320065%0
8462008660
R3200nT70
84200680
83200490
83200700
G200710
84200720
Re200730
H3200740
B320075%0
R3200760
w3200t ?n
#3200780
ay20079¢0
B31200H00
83200810
B3200R20
A32004%0
R4PNORUD
BI2008%0
BI200880
83200870
A320088)
Ai2N0KGNA



040
041
042
043
a44
o4s
046
047
048
049
04A
048
04c
04D
04¢
OuF

050
0st
052
053
054
0558
0he
057
058
059
054
05R
05C
05D
0SE
0SF

INTERDATA MODEL B/32 ROMS

8&ED
B9EO
B6E0
B9F D
BFEQ
BDEO
BSEQ
8TE0
BOEO
80F0
BOED
80F0
80F0
80F0
83€0
AQ%F 0

B8FLO
89E0
BOEO
B9FD
8FF 0
86F 0
8FEQ
8FEQ
86E0
BGE 0
8FF0O
8FEQ
86F0
8FEO
89E 0
B6EO

BA4FFE
BAFE
587t
S8FF
08FE
08FE
0B7E
0BFF
00FE
QOFF
007t
Q0FF
DOFE
00FE
00TE
00FE

BUFF
BUFE
S87E
SHEE
0RFF
OHFE
087

08F¢
00FF
00FE
007F
Q0F¢

0OFE
OOFF
007¢E
QOFE

ne
oC
g
De
De
Bt
nc

1BBEGBUFET
YB9F NBUFE!
'86E 0SB TE!
VBOE OGAFF 1
VEBFEOORFE?
YRDENOBFE !
186E0NBTE"
'BTEQORFE?
"BOEOOOFE!
1ROEOOOFE !
'BOEQOOT7F!
'80EQ0OFE!

'BOENOOFE?

YBOEOOOFE!
'89L0007E!
8O 000FF !

YBFENARUGFE Y
TAQFOBUFF Y
'BHEOBKRTE Y
'BOELOSBFE !
YBFEDORFF!
VRAFO08FE!
'8FE0087H !
"RFEQOBFE?
'A6HEDQOFE!
YB9R00QFE!
VAREOONTF ¢
VAFENOOFE !
TB6FOO0FE Y
'RFEOOOFE!
189E0007E
'BHFEOQOFE Y

05=059R00A13

PALE 3

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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83200910
83200920
83200930
83200949
R3200950

RELINOQLD

E- 1t

83200970

- B32009890

83200990
Bi201000
&32otoio
83201{0°0
83201630
A3201040
R312010%0
RE201060
R3201070
RI20108,
83201090
B3201100
LET-LRRB R
a%20f1en
BY201130
A3201140
R320115%0
B3201140
Aiz201170
RI12n1 1R
3201199
vs201d0n
83201210
83201229
8352012%0



060
[1-3
062
063
o6l
06%
066
0&7
068
069
OnA
[11%a)
06C
g60
(113
06F

070
071
6072
073
074
675
076
077t
o7e
079
n7a
078
07C
07D
07E
07k

INTERDAYA MODEL K/32 ROMS

86E0Q
8910
8610
A9F0
AF 10
&D10
8610
8710
adio
8610
4010
8000
BGOO
8000
8600
8600

8FF0
89¢F 0
86F 0
89E0
AFE0
Lat G
BFEO
8FEQ
860
89F0
RFF O
BFF D

- B6EQ

8FE0
89F 0
86k 0

28FE
28F 1
2874
2A0E
9uF |
9uF |
597}
59D}
00F 1
00F §
o071
0040
02F0
02F0
0470
DURD

00FE
DOFE
007t
00AE
45FF
uSKE
un 7€
4B AE
0OFE
0OFE
007E
0O0AE
QOFE
00FF
007¢
00AE

be
e
De
ne
11
ne
oc
De
De
be
ne
ne
nc
DC
bC
De

186E02BFE!
1891028F 1"
186102871
'BIE0PRDE
VBF 1094F 1
18D1N94af ¢
186105971
1471059011
VBO1DOOF 1!
1801000F 1!
180100071
YRODOOODAD!
TRO0NOSFO!
1800002F0"
1860004701
1800004401

VREEOOOFF !
VBIENOOFE !
TR6ENQOTE!
VRIEODOAE !
VRFEQUSFF !
tALFOUNFE Y
VRFE DUSTE !
VBFEQ4SAF !
'8HF00O0FE !
189E 000FE !
VAFEDDOTH !
YHFEDOOAE !
TR6F 00OFE !
'BFEQOOFE ¢
TRIEDOOTH !
TAHEQ00AFR !

05«0%9R00AL S

RPAGE 4

purpose of using and maintaining {NTERDATA supplied equipment and shall

This information is proprietary and is supplied by INTERDATA for the sole
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B3201250
45201260
83201270
Biz2oian
Ri2010290
R52013%00
83201310
8320413%20
83201330
83201340
AL2013%0
&832017%60
83201370
83201380
832013590
Ainiu00
LETHE TR
R3201420
83201430
23201440
343201450
A32014A0
Bs2n147n
Bi2nfdRn
a3201490
R3201500
Rs2nisyn
a3201%2n
832015340
Ai201540
A3201%50
83201560
R4ANiINT0



- INTERDATA MOGEL 8/32 ROMS 05«050R00A13 PAGE &

080 0660 0OF6 e 1066000F 6! 83201590
081 0960 00F6 be 1096000F 6" A3201600
0R2 0660 0076 be 106600076 83201610
883 0940 00F6 ne 1096000F 6" 83201620
084 OF60 0OF6 nC 1OF6000F6! R3201630
085 0D60 06F6 oc 1006000F 6! #1201440
086 0660 G076 ot 106600076¢ 83201650
087 0760 0OF6 be 1076000F 6! 83201660
088 0000 00FO DL 1000000F 0" 83201670
0B9 0000 OOFO e 1600000F 0! R32016KN
08A 0000 0070 ne 100000070" £3301690
i 088 0000 GOFO pe Y000000F 0! B5201700
08C 0000 OOFO oe 1000000F 0! 83201710
0RD 0020 OCF2 ot 1002000F 2" 83201720
08E 0920 0072 ne 109200072 83201730
0RF 0660 QNFA bc 1066000F 6! a3goyyan
* & ] b
090 2FFNO OOFE (418 12FEQOOFE Y ;iiﬁ;:Z:
091 29E0 0OFE Dt 129E000FE ! 8320177¢
092 2620 00F2 or 1262000F 2! 83201780
093 2920 00F2 pe 1292000F 2" 83201790
098 2F20 GOF2 ne V2F2000F 21 . 83201500
095 2620 00F2 ne 1262000F2" A3201810
’ 096 2F20 0O0F De 'V2F2000F 2" H3201620
: 097 2F20 O0F2 pe 12F2000F 21 R3201830 1
098 2900 00FO ne 1290000F0" 81201840
099 2600 0OFO be 1260000F0° ' 83201850
09A 2F00 0OFO e 12F0000F0! R3201860
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