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APPENDIX A

DATANET-30
GENERAL ASSEMBLY PROGRAM

The DATANET-30 General Assembly Program (CD225F2,001/2) is a modified version of the
GE-225 General Assembly Program II, With this program, DATANET-30 source programs are
assembled on a GE-200 Series computer system. The program permits writing DATANET-30
programs in symbolic codes (mnemonics) rather than in absolute computer coding (machine
language). The mnemonic of each instruction is as self-explanatory as possible. The assembler
examines each mnemonic and translates it into its corresponding machine language code. The
output of the assembler is an object program (the original source program converted to absolute
code) in machine-readable form on punch cards, magnetic tape, or perforated tape.

The minimum GE-200 system configurations required for the various assembly operations are
given on pages A-14, A-22, and A-25.

In addition to the mnemonic code for the communication processor’s instructions, the assembly
program uses other mnemonic codes called pseudo-instructions. A pseudo-instruction is not
executed by the communication processor but is used by the assembler to generate constants
and control the assembly program in the preparation of object programs., For example, ORG
is a pseudo-instruction used to instruct the assembler that the starting address for a program
is to begin at the location indicated in the operand, ORG 256 tells the assembler that the first
instruction of the program is to start at memory location 256 (decimal), The assembler auto-
matically assigns the first instruction to location 400 (octal) and succeeding memory locations
to the instructions which follow., The programmer need only specify the starting addréss where
the first instruction of the program is to be stored.

The assembly program provides the following advantages in addition to translating the mnemonics
into machine language:

1. Various clerical errors are detected during program assembly. This effects a substantial
savings in program debugging effort, because the error can be rectified prior to de-
bugging.

2. The assembler generates punched cards and/or a listing on the high-speed printer that
include all error indications, the assembled object program, and a complete list of
symbols used, with their assigned memory locations, This provides an accurate record
of the program plus helpful auxiliary information,

PROGRAM CODING SHEET

The coding sheet CD 34 (shown in Figure A-1)is divided into six fields: Symbol, Operation,
Operand, X, Remarks, and Sequence, The numbers 1-80 in the heading correspond to the column
numbers of a standard 80-column punch card,
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GENERAL @ ELECTRIC 225 GENERAL ASSEMBLY PROGRAM CODING SHEET
COMPUTER DEPARTMENT, PHOENIX, ARIZONA
PROGRAMMER PROGRAM DATE PAGE: 2
John Doe Switching 3-18-65- oF 3
Symbol Opr Operand X REMARKS Sequence
1]z sJalefe[ejofroftaltsgrafss]tefizjrafrofzoy3 L2 RN A R AR
L . |SsTDIAB SAV e b
. . |sTClCS AV, | . R )
e rcil1r, . R )
. RDY|LDBI|B,I T.7 . . o2 2,0
NES|1 Ly RECEIVE FLAG SET? .25
. BZFE|ITRANS, , . NQ, BRANCH TO TRANSMIT 3.0
. LD BI$ I NBUF, X | YES, START RECEIVING LINE #1 3.9
S RIBR B, . SHIFT IN BIT v 4.0
. |1BOD|SHTIF T . CHARACTER COMPLETE? .., 45
o IS T BIS I NBUF, , (X|NO, STORE BACK IN BUFFER . .5.0
e . . |IBRUITR AN S, . /5.5
S H I FTISR 6B ., B — . .60
L . |SR 6B . B, . w1 6.5
. R,MBMJ D .3, . 1 e 1,0
- —is T Bl$ I NB U.F. 1.5
: " DEFIS ., . RESET RCV CLOCK .. . 8.0
TRAN.S INESI2, . . . | TRANSMIT FLAG SET? .. ;85
L BZEINXTL N, | NO, GO TO NEXT LINE . 9.0
. LD.BI$ OUB . UF, YES, START TRANSMITTING e 9.5
. BP LIS HIF.T 1, . 1.0.0)
L JITRAB,,T . .1, 0.5
. o BRUINXT UL N, | 1,10
SHIFT1|SR 1B , B T, . 1,15
L IB.ZEIN X T L N, . . p o 1,.2.0
N s T B[$. OUB.UF, , IX L L1, 2 5
CK-34 (1/62)

Figure A-1, Sample General Assembly Program Coding Sheet

The purpose of each field is described in the following:

Symbol (Columns 1-6)

The Symbol field allows symbols to be assigned to memory locations, The following rules apply
to the use of symbols: )

1.

alphabetic or numeric,

symbols, 345 is not a legitimate symbol,
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Symbols may consist of one to six characters in length and be any combination of

One character of a symbol must be alphabetié. HOPE and CONST3 are legitimate




3. Special characters other than plus (+), minus (-), or asterisk (*) can be used in symbols.
Plus or minus cannot be used because they are used for relative addressing. An asterisk
cannot be used because it serves a special purpose in the assembler.

4, A blank (space) is ignored in the Symbol field, Symbols may start at any point within
the field because leading and inserted blanks are ignored by the assembler,

5. A symbol may appear in this field only once in the program,

An entry in the Symbol field, along with its associated information, is assigned a specific memory
location by the assembler, Thus, the programmer need not know the actual memory address
but can refer to the symbolic address when needed,

Operation (Columns 8-10)

Any of the three-character mnemonic codes for the communication processor instructions
(LDC, BRU, SR6, etc.) or for the pseudo-instructions (ORG, INC, etc.) are placed in the Operation
field, An invalid mnemonic will be flagged on the object program listing as a Conditional Halt
(HLT).

Operand (Columns 12-19)

Operands cannot exceed six characters in length, The following rules apply to operands:
1. They must be alphabetic or alphanumeric symbols, or numeric constants.,

2. A symbol appearing in this field must also appear in the Symbol field somewhere
in the program,

3. Operands can be positioned to start anywhere in the Operand field, as long as they do
not exceed six characters in length or extend beyond ¢olumn 19,

4, A single asterisk placed in the Operandfield denotes reference to self. This is equivalent
to writing the same symbolic name in both the Symbol and Operand fields,

5. Operands can be arithmetic combinations not exceeding eight characters of sums
and differences of numbers, symbols, and asterisks,

6. Plus (+) and minus (-) signs are used to express a relative address or an assigned
constant, See “Relative Addressing,” page A-4,

7. All numbers appearing in the Operand field are considered to be decimal except when
following the OCT, ALF, NAL, LOC, and EQO pseudo -instructions. These are in-
terpreted as follows

a. Numbers following OCT, LOC, and EQO are assumed to be octal and are converted
to their binary equivalent by the assembler,

b. Digits following ALF and NAL are converted to their binary-coded-decimal (BCI})
equivalents by the assembler,

8. Blanks (spaces) in the Operand field are ignored, unless they follow pseudo-instructions
ALF or NAL.
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X (Column 20)

The X-column is used for address modification, If an X appears in column 20, the assembler
inserts the indirect address bit (bit 16 and/or 17)into the assembled instruction word, If a
character other than an X or blank appears, an error will be flagged on the listing of the object
program, A blank in column 20 indicates that address modification is not to be performed,

Remarks (Columns 31-75)

Remarks are written in this field. Remarks are punched in the source program cards; however,
the assembler does not assign them memory locations within the assembled object program,
nor do they affect the assembly process, The information in the Remarks field is obtained only
on the printed listing of the object program, This field should be used extensively for adequate
documentation of the program.

Sequence (Columns 76-80)

Each card of the source program deck should be numbered so a deck can be sorted into proper
order should the cards get out of sequence,

RELATIVE ADDRESSING

The assembler provides the facility for assigning addresses relative to a starting point or
symbolic memory location, Plus (+), minus (-), and asterisk (*) characters are used to indicate
the address to which the base (symbol) address is to be added to find the machine (memory)
address, An example follows: ' '

Memory Address Instruction Symbol Opr Operand
000400 B EQU 256
00400 400400 LliA Bs
00443 400407 LDA B+7
00523 400520 LDA *-3

The EQU pseudo-instruction equates the symbol B to memory location 00400; the LDA (Load-
A-register) loads the A-register with the contents of memory location 00400, The next LDA,
some program steps later, loads the A-register with the contents of location 000400 + 7, or
location 407,

The LDA instruction at memory location 00523, loads the A-register with the contents of locatlon
400520, The asterisk indicates reference to self
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PSEUDO-INSTRUCTIONS

Pseudo-instructions are not executed by the processor but are used by the assembly program to
generate constants, control the assembler, and provide information on the program listing.
The pseudo-instructions used by the DATANET-30 assembler follow in alphabetical order:

ALPHANUMERIC

ALF

This instruction generates a constant of the first three characters in the Operand field to binary-
coded-decimal characters and assigns a memory location, Blanks are considered characters,
and octal 60 is inserted in the word. Only columns 12, 13, and 14 of the Operand field can
contain the data for the instruction,

Example: To assign PLANT CODE, the program would read:

Memory Address Instruction Symbol Opr Operand
01202 474321 - TYPE ALF PLA
01203 456360 ALF NT
01204 234724 ALF cOoD
01205 236060 ALF E

Example: SET SW 18 was to be assigned, and the program reads as follows:

Memory Address Instruction Symbol - Opr Operand
01202 622563 ALF SET
01203 626660 ALF SwW
01204 011060 ALF 18

The assigned information would read SETSW 18. The words at location 01203 and 01204 should
read 606266 and 600110 for proper spacing.

BLOCK STARTED BY SYMBOL

BSS

The memory allocation register (MAR) in the assembler is increased by the number specified
in the Operand field, This instruction is used to reserve a block of memory locations. The
operand may be decimal or .symbolic, If decimal, the number is converted to binary. If
symbolic, the symbol must be predefined. A BSS instruction may be used as often as desired,
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Example:

Memory Address Instruction Symbol Opr Operand
000500 ORG 320
000034 CRD BSS 28
000012 SAVE EQU 10
000535 STORE BSS SAVE
000003 INDEX BSS 3
00551 400510 LDA CRD+8

DECIMAL

DEC

Decimal constants are converted to binary and entered into the memory location assigned by
the assembler, The operand may be symbolic providing at least one character is other than
0-9, plus (+), minus (-), decimal point (,), B, or E, Leading zeros are ignored, and the number
is right-justified by the assembler., If no sign is present, the number is assumed to be positive,
A minus (-) sign specifies a negative number, resulting in the 2’s complement of the number being
placed in memory. Examples follow.

Example: Positive and negative numbers.

Memory Address Instruction Symbol Opr Operand

00102 000005 DEC 5
00103 000200 DEC 128
00104 M3 DEC -5
00105 777600 ~ DEC -128

Example: Scaling operands with . and E,

Memory Address Instruction Symbol Opr Operand
00120 000005 DEC 5.5
00121 001046 DEC 5,5E2
00122 010460 ' DEC 5.5B14E2

Example: Scaling operands with character B.

Memory Address Instruction Symbol ‘ Opr Operand
00120 : 000050 DEC 5B14
00121 777730 DEC -5B14

The character B is used to specify a binary scale for either positive or negative numbers. The
number following the B is used to position the binary point for the decimal constant preceding
the B in the Operand field, If no scale is specified, the assembler assumes a binary scale of 17,
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DOUBLE DECIMAL

DDC

Double-length decimal constants are converted to binary and entered into two consecutive memory
locations. The first even-numberedlocationis assignedto the most significant half of the constant,
and the least significant half of the constant is stored in the sequential odd-numbered location,
DDC is normally used to store decimal constants larger than the value 131,071, If no scaling is
specified, the assembler assumes a binary scale of 34,

Example:
Memory Address Instruction Symbol Opr Operand

00140 000000 DDC 12
00141 000014
00142 000001 DDC 132000
00143 001640
00144 050000 DDC 24B5
00145 000000

END OF PROGRAM

END

An END instruction indicates the end-of-program and terminates assembly. It must be used
only once and must be the last instruction of the source program, When the assembler encounters
an END instruction, a transfer card is generated to transfer control to the location specified in
the Operand field. When the object program is loaded intc memory for execution, the transfer
card transfers control to the operand location to start execution,

EQUALS

EQU

This instruction equates a new symbol to some symbolic memory location already known to the
assembler or equates a new symbol to a specific decimal memory location. This instruction
does not affect the memory allocation register of the assembler; thus it may be used as often
as necessary and at any point within the source program w1thout disturbing the memory as-
signment sequence,

Example:
Memory Address Instruction Symbol Opr Operand
000400 CRD EQU 256
000400 AREA - EQU CRD
000450 AREA2 EQU CRD+40
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EQUALS OCTAL

EQO

This instruction is the same as the EQU except that the Operand field must be 1n octal, Leading
zeros are ignored,

INDEX BY A-REGISTER

INA

The INA pseudo-instruction generates a word which has bit 16 set and the machine address in
bits 1-14. When the INA is addressed indirectly, the effective address will be the address
in bits 1-14 of the INA plus the contents of the A-register.

Example:
Memory Address Instruction * Symbol Opr Operand X
000400 CRD EQU 256
02000 704500 STB STORE X
02500 100400 STORE INA  CRD

The A-register contains 000020, the contents of the B- reg1ster will be stored in memory location
00420, common data bank,

INDEX BY B-REGISTER

INB

Index By B-register is the same as INA except that the B-register is used instead of the A-
register, and the assembler sets bit 17 in the instruction word,

INDEX BY C-REGISTER

INC

Index By C-register is the same as INA except that the C-register is used instead of the A-
register, and the assembler sets both bits 16 and 17 in the instruction word,
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INDIRECT ADDRESS

IND

The Indirect Address instruction generates the absolute memory address of the operand, The
operand may be symbolic, or numeric, If symbolie, the address assigned to the symbol is used.
If numerie, it is assumed to be a decimal number and is converted to binary, denoting a memory
address,

LOCATION IN OCTAL

LOC

The Location In Octal instruction resets the memory allocation register (MAR) of the assembler
to the value of the operand and assigns the instructions which follow to the sequential addresses
starting with the location shown in the operand, An LOC can be used as often as desired, The
address in the operand is assumed by the assembler to be in octal,

Example: In a program sequence, a subroutine is to begin at location 2000 (octal},

Memory Address Instruction Symbol Opr Operand
00321 000001 RPT DEC 1
002000 LOC 2000
02000 400120 TEST LDA RESULT

NEGATIVE ALPHANUMERIC

NAL

The Negative Alphanumeric instruction is used to enter a 2’s complement of an alphanumeric
constant in the assigned memory location., It is useful for a comparison operation by adding.
Only columns 12, 13, and 14 may contain data.

Example:
Memory Address Instruction Symbol Opr Operand
00742 567674 CODE NAL Al4
00743 i 565576 - NAL AB2
00744 565552 NAL ABF
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OCTAL

OoCT

An Octal constant in the Operand field is converted to binary, right-justified, and assigned one
memory location determined by the memory allocation register (MAR) of the assembler, Leading
zeros are ignored. Leading plus (+) or minus (-) signs will set the leading bit of the constant
to 0 or 1, '

Example:
Memory Address Instruction Symbol Opr Operand
03402 000377 oCT 371
03403 400377 oCT =37
03404 000077 OCT 00777
ORIGIN
ORG

The Origin instruction performs the same function as an LOC with the exception that the Operand
field must be a decimal number or a symbol, If the operand is a symbol, the symbol must be
predefined, If no ORG or LOC is included in the assembly, the assembler automatically begins
assembly at location 00000,

Any number of ORG instructions may be used in one assembly; however, each time it is en-
countered, MAR is reset to the operand value,

REMARKS

REM

The REM instruction is used to provide additional information on the object program listing.
A memory location is not assigned to an REM instruction, The information in the card, columns
1-80, is printed on the program listing. This REM instruction can be used instead of an asterisk
(*) in the Symbol field. See “Special Symbols,” page A-11,

TRANSFER CARD

TCD

The Transfer Card instruction generates a transfer of control to the location specified in the
Operand field when the object program is beingloaded. The operand may be decimal or symbolic,
If decimal, the address is converted to binary, If symbolic, the symbol used must be predefined,
TCD may be used as often as desired in the source program, This instruction has no affect on
the memory allocation register (MAR), so that the memory assignment by the assembler will
continue in sequence, '
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7 {(Octal Operation Code)

Z (XX)

The 7 pseudo-instruction is used to set the operation bits of the assembled instruction to any
desired configuration, Z is followed by two octal digits. These digits become the operation
code portion of the generated instruction word. The operand can be decimal, symbolic, or a
combination of both,

Example: LDA operation with location at TEMP,

Memory Address Instruction Symbol Opr Operand

00120 400074 Z40 TEMP

SPECIAL SYMBOLS

Special symbols are provided by the assembler as follows:

*  An asterisk (*) in column 1 of the Symbol field tells the assembler that the information
appearing .. the source card (columns 2-80) are remarks. The information on this
card will be printed on the listing of the object program and not affect memory allocation.

*3* 4 equals Hollerith multiple code 12, 7, and 8. This symbol in columns 1, 2, and 3
of the Symbol field causes the printer to slew to the top of the next page and the in-
formation appearing on the card, columns 4-80, will be printed as remarks on the
listing of the object program. :

$ A dollar sign (§) in the leading position of the Symbol field tells the assembler that this
symbol is to have a channel table address referenced by the instruction, The assembler
automatically inserts address mode 3 (bits 10 and 11).

Example:
Memory Address Instruction Symbol Opr Operand
LOC 1160
001160 $ERROR BSS . 16
02000 403160 " LDA $ERROR

DETECTED CODING ERRORS

Errors or suspected errors found during assembly are listed with the following codes. The
objective of the error codes is to convey as much error information as possible to the programmer,
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Following is a list of the codes which will appear on the printed listing of the object program:
A Error or Suspected Error in the Operand Field:

An instruction normally requiring an address has a blank Operand field.
2. An operand entry appears in a line which normally should be blank.:
3., The numeric value of the operand does not meet the requirement of the line in

which it was used, The value of the operand address will be logically ORed
into the instruction.

M Multidefined Symbol

When the 'same symbol is used to define more than one instruction, it is flagged as
an error and the assembler performs the following, dependent upon the sequential
appearance of the symbol: '

1. If a symbol is defined by more than one instruction, the assembler flags the first
and each succeeding line in which the symbol appears, and assigns a new address
in its sequential order of appearance.

Example: Symbol HOPE is defined at two locations in the source program.

Memory Address Instruction Symbol Opr Operand
M 01526 400320 HOPE DLD SUBR.
M 01616 : 400024 HOPE LDA 20

2, If a symbol appears in the Operand field of an instruction and it has been flagged
as a multidefined symbol, the assembler assigns the instruction to the address
as it appeared the last time it was defined,

Example: When HOPE is later used and it is the intent to branch to the location
first defined, the assembler will assign the address of the second
defined symbol, v

Memory Address Instruction Symbol Opr Operand

M 01640 101616 BRU HOPE

The program will branch to location 1616 and not to 1526 as desired,

O Illegal Mnemonic in the Opr Field
When an illegal mnemonic is detected in the Operation field (columns 8-10), a Conditional

Halt (HLT) will be generated. On the DATANET-30, an HLT instruction is executed,
dependent upon the setting of the INHIBIT HALT switch,

S  Scale Factors in DEC
This denotes that the specified binary and decimal scales are incompatible, Two

decimal or binary scales have been specified in the pseudo-instruction generating
constants, . .
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T Error or Suspected Error in the X Field

The X field contains an entry for an instruction which does not access memory, or the
X field contains any character other than X or a blank,

U Undefined Symbol

The symbolic name appearing in the Operand field has not appeared in the Symbol
field of any instruction. A constant 0000 is inserted as an operand address by the
assembler,

$ Channel Table

The dollar sign ($) character in the first position of a symbol indicates to the assembler
that this instruction is to be treated as a channel table address. When this symbol is
used, the programmer must indicate a memory address that is a multiple of 161.
The dollar sign (§) error symbol indicates that either the specified address was not
modulo 16 or not less than 8192 or both,

ASSEMBLY STOPS

During assembly, the GE-225 central processor will stop under the following two conditions:

1. The number of special symbolic operands exceeds the size of the symbol table (symbol
table overflow) allowed by the assembler.

2. During the final phase (pass 3) of assembly, a name appearing in the Symbol field
cannot be found in the symbol table (lost symbol),

When these errorsoccur, atypeout canresult, and the central processor will go into a programmed
loop. The assembly can be forced to continue by manually setting switch 19, and the following
will result: ‘

1. The special symbolic operands encountered after the error halt are not entered in
symbol table 1. This may result in the improper assignment of a memory address
to the symbols in the following passes.

2. The symbols following the error halt are not entered into symbol table 2. This will
result in the detection of undefined symbols during the final pass.

3. Assembly will continue, I the symbolic name was a special operand, the assignment of
memory locations to the instructions following the error halt may be out of phase
with the numeric assignment performed by the previous pass of the assembly.

ASSEMBLY OPERATIONS

The DATANET-30 General Assembly Program, CD225F1.001/2, has operating procedures
identical to those for the GE-225 program, CD225F1.006/7, Operating instructions depend
upon whether a magnetic tape subsystem is available for assembly. The assembler operates
from either cards or a systems tape in three passes., Each pass is a separate program, A
flow diagram of the three passes is shown in Figure A-2, '
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Figure A-2, Diagram of General Assenibly Program

The minimum hardware requirements for the operation of General Assembly Program,
CD225F1,001/2 are:

GE~200 Series central processor with 8k memory

Card reader subsystem

Card punch subsystem or magnetic tape controller with 4 tape units
Typewriter

O~

A-Register Input Switches

The A-register input switches of the GE-225 are used to indicate the peripheral configuration
available while using the assembly program. ' All switches, with the exception of switch 19,
should be set initially and remain the same through all passes of the program. '
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Switch 1

Switch 2

Switch 3

Switch 4

Switch 5

Switch 6

Switch 7

Switch 8

Switch 9

Normal:

Normal:

Down:

Normal:

Down:

Normal:

Down:

Normal:

Down:

Normal:

Down:

Normal:

Down:

Switches 10-13

Switch 14

Switch 15

Switch 16

Switch 17

Switch 18

Switch 19
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Normal:

Down:

Normal:

Down:

Normal:

Down:

Normal:

Down:

Output is absolute,

Printer is on line.

No printer is on line, An octal program deck is punched instead
of a binary program deck.

Tape 3 is used to print comments by pass 2.

Comments are omitted from pass 2. (If switch 4 is down, switch
3 is ignored.)

Tapes 4 and 5 are used as output/input to assembly program passes
0, 1, and 2, respectively.

Cards instead of tapes are used as output/input to passes 0, 1,
and 2, respectively. (Switch 4 down overrides switches 3 and 6.)

Not used,

The binary program output is not written on tape 6.

The binary program output from pass 2 is written on tape 6.

This setting is ignored,
Go to assembly 3 upon completion of general assembly,

Not used,

Card punch is on line,

No card punch is on line,
Not used,

There is no packed symbolic listing,

There is a packed symbolic listirig,

This setting is ignored by the assembly program,

Symbolic program deck is written on tape 3 before any processing
is done by the assembly program,

Input to pass 0 is the symbolic program card deck.

Input to pass 0 is on tape 3. Tape 3, the comments tape, may be
changed instead of the symbolic card deck through an updating
routine before making a second assembly.

Not used.
Types or prints “no reference symbols” after pass 0.

Suppresses the typing or printing of “no reference symbols” after
pass 0.

Toggling of switch 19 bypasses “symbol table overflow” stop durmg
passes 0 and 1, and “symbol lost” stop during pass 2




Switch Combinations and Requirements

The table below shows different switch combinations and their requirements,

Comment Working Binary
Switch Tape Tape Program Punch Printer
Programs Down #3 #4 & #5 Tape #6 On-Line On-Line
CARD 2 &4 No No No Yes No
General Assembly 4 No No No Yes Yes
Program
TAPE None Yes Yes No Yes Yes
General Assembly 2 Yes Yes No Yes No
Program 3 No Yes No Yes Yes
6 Yes Yes Yes Yes Yes
6 & 9% Yes Yes Yes No Yes
3&6 No Yes Yes Yes Yes
3,6 & 9%

*  When switch 9 is used, switch 6 also must be set, because the punch is off line and
the output must be written on tape, :

When switch 16 is used, and switch 3 is in normal position, the input to pass 9, the
original symbolic deck, is read from tape 3 instead of cards.

The other switches pertain toformatand may be used at the discretion of the programmer,
providing the hardware is available.

CARD-TO-CARD OPERATIONS

When the assembly program is loaded and is to operate from source program cards, it operates
under the following procedures:

Pass O

1. Place the source program deck followed by one blank card behind the binary pass 0
program deck,

&4—————— Blank Card

4————snmmmonmme Symbolic Source Deck

44— Pass 0 Binary Deck

DATANET =80



“

2, Set A-register input switches as desired.

3. Load cards in card reader; depress LOAD CARD, RESET ALARM, and RESET P,
place central processor in AUTO mode; depress START.

4, If switch 4 is down, the output from pass 0 will be punched cards. These cards must
be arranged in the order described on page A-17, This output will also be listed if
the printer is on line, In addition, a packed list of special symbols* (which may be
suppressed by a switch setting), a list of undefined symbols, a list of multiple symbols,
and the symbolic names which are not referenced in the program are printed. If no
high-speed printer is available on line, the above lists will be typed on the typewriter,

MESSAGES:

NO END CARD

END OF PASS 0

SYMBOL TABLE
OVERFLOW 1

SYMBOL TABLE
OVERFLOW 2

CARD READ
ERROR

UNDEFINED
SYMBOLS

MULTIPLE
SYMBOLS

NO REFERENCE

XXX ERRORS
TAPE 3

XXX ERRORS
TAPE 4

Indicates the symbolic deck does not terminafe withan END card. Assembly
will continue to the normal end of job,

Signifies the end of assembly program run O,

Indicates the number of special operands exceeds 250, Program goes
into loop which may be overridden by setting switch 19, This causes
pass 0 to continue but special symbols following this loop are not placed
in the table,

Indicates the total number of symbols exceeds 1000, The program goes
into a loop which may be overridden by setting switch 19. Pass 0 then
continues but symbols following the loop are not analyzed as undefined,
multiple, or no reference symbols,

Action Required:
1, Place computer in manual mode,

2. Backspace card reader by removing the cards from the hopper and
the card from the read platform. Place these cards in front of the
deck, replace the deck in the card hopper, and place the last card
read in the read platform,

3. Press A—=I button,
4. DPlace processor in AUTO mode and depress START.

A symbol or symbols were referenced but were not defined.
A multidefined symbol in the Symbol or Operand fields,

No reference was made to the symbols following this message.

If tape 3 is used for comments, this typeout signifies the number of bad
spots on tape 3. (Switch 3 in normal position,)

Signifies the number of bad spots on tape 4. (Switch 4 in normal position,)

* Special symbolic operands which are referred to by double-length instruction.
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ACTION REQUIRED AFTER ALL OTHER STOPS:
1. Place processor in MANUAL mode,

2. Check the CARD PUNCH READY indicator. If punch is not in Ready status, place in
Ready status and depress START,

3. Check the N-REGISTER READY light, If not in Ready status, manually type spaces
until N-register becomes ready and depress START. If the CARD READER alarm
indicator is on, check the card deck for damaged cards, Replace if necessary and
reload the program from the beginning.

Output From Pass O

The output from pass 0 is shown below:

V | €¢——— Symbol Table 1
* The symbol table 1 header card
may be recognized by the Hollerith
character STl punched in columns
€—— Synbol Table 1% 1, 2, and 3. - "S" in Hollerith code
Header Card is a 0-2 punch. "T" is a 0-3 punch.

The code for '"1" is a 1 h.
4——Packed Symbolic Cards ¢ pune
Pass 0

Front of Deck

Pass 1

Rearrange the output from pass 0 as shown below:

\/2‘-—-—— Two Blank Cards

j @————————— Packed Symbolic Cards

' 44— Symbol Table 1 Header Card
@—————— Assembly Program Pass 1 Binary Deck

Front of Deck
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If console switch 4 is down, the output from pass 0 is a packed program with sequence
numbers starting with 20000 (columns 74-78) followed by a table of special symbolic
operands with sequence numbers starting at 10000 (columns 74-78), The cards that
have sequence numbers beginning with 1xxxx should be placed in front of those cards
starting with 2xxxx prior to combining them with the pass 1 binary program deck,
followed by the rearranged output from pass 0, followed by two blank cards, (See
Figure A-3.)

Load cards.

If switch 4 is down, the output from pass 1 is a sorted table of symbols and equivalent
locations, which is punched out, If the printer is on line, these are listed on the high-
speed printer, In addition, a list of all multidefined symbols, together with all of the
equivalent values associated with each symbol, is printed (or typed if no printer is
available).

If switch 4 is in normal position, the output from pass 1 is written ontapes 4 and 5,
in which case only the pass 2 program and two blanks are loaded into the card reader,

Errors or possible errors detected in the Operand field of a BSS, EQU, or ORG instruction
are printed or typed with the present setting of the memory allocation register, the card
type, and the error code. The error codes are:

U - an undefined symbol
A - a possible error in an address

MESSAGES:

NO END CARD Indicates the symbolic deck does notterminate withan END card, Assembly

continues to the normal end of job,

MULTIPLE Indicates a multidefined symbol in the Symbol or Operand fields,
SYMBOLS '

END OF PASS 1 Signifies the end of the assembly program pass 1 run,

SYMBOL TABLE Messages (and action to be taken)are the same as for the General Assembly
OVERFLOW Program 0 run,

For all other errors, repeat previous load procedure described for pass 1.

Pass 2

The procedure for pass 2 is as follows:

1.

2,
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The input for pass 2 is the output for pass 0 and pass 1. If console switch 4 is down,
set up the input deck as follows:

Assembly program pass 2 binary deck followed by the output of pass 1 followed
by the rearranged output from pass 0. (See Figure A-3.)

Load cards,




MESSAGES:

ERRORS

NO ERRORS
END OF PASS 2
SYMBOL LOST

Indicates presence of a real or suspected source program error,
Indicates no errors were found,

Signifies the end of the pass 2 run,

Is typed with the setting of the memory allocation register and the symbol
in question when a symbol appearing in the Symbol field cannot be found
in the symbol table. This is caused by a machine error and may necessitate
a reassembly. Action required for SYMBOL LOST:

1. List all output from pass 0,
2, Correct cards as necessary,
3. Restart assembly at assembly program pass 0, 1, or 2, as required.

The output from pass 2 is an octal punched card deck, if no printer is on-line, or a printer listing,
if a high-speed printer is available, and binary cards, The listing (or octal cards) contains the
octal memory location assigned to the instruction in octal, the symbolic instruction, and the
codes for real or suspected errors in the instruction,

Rearranged Output from Assembly Program Pass 0, 1, 2

|
|
Table 1 Deck @@= = o= == — = — — 1 :
Table 1 Header Card €= — — ~— - bl
by
[
Output from Assembly Program Pass 0, 1, 2 l | I
I |
I
oy
4————————Symbol Table 2 Deck @@= — = = — — 1 | | |
i Py |
l |
< Synbol Table 2 Header Card €= —17 | I :
|
| I
Input to Assembly Program Pass 0, 1, 2 I : | | |
| | P!
Ly
|
Symbolic Deck €= — — — 1 e b .I_. T J
‘ : l : |
Table 1 Deck @ — =— — — = - _Jd
|
|

Table 2 Deck @ — ~— = =— — J

|
Table 2 Header Card €= — 4
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CARD OPERATIONS WITH 4k MEMORY

The assembly program can be modified for 4k memory and to accept up to 500 symbols, Binary
corrections as listed below should be inserted into the program decks.

PASS 0. Insert the two following cards at:

Location 000538 Contents 76
Location 000548 Contents 77968

PASS 1. Insert the following card at:

Location 01110g Contents 764g

SYSTEMS TAPE
The systems tape, CD225F2.002, contains the following programs, linked together in this order:

General Assembly Program 4 (Magnetic Tape Updating)
General Assembly Program, Pass 0, 1, and 2,
General Assembly Program 3 (Paper Tape Conversion),

To run program 4, it is necessary to call the program from the systems tape with a GENERAL
ASSEMBLY PROGRAM 4 call card, Pass 0, 1, and 2 can be run after program 4 (with switches
1 and 16 down), or by itself (using DATANET-30 GENERAL ASSEMBLY PROGRAM call card),
Program 3 can be run by itself after Pass 0, 1, and 2 using GENERAL ASSEMBLY PROGRAM

3 call card,

Program 4 is used to update symbolic source programs, It updates magnetic tape by comparing
the sequence number of a card to the sequence number of a record on tape and inserts the card

in the correct position,

Program 3 is used to convert punched cards or magnetic tape to perforated tape, It records
on perforated tape in either of two formats, depending on the GE-225 console switch setting,

To run the systems tape, follow this procedure:

1. Mount the systems tape on tape unit 1. Mount work tapes on tape units 3, 4, and 5,
with the write-permit rings in place. If console switch 6 is set, mount a work tape

on tape unit 6,

2. Load the input deck into the card reader. It should be set up as follows:

a. DATANET-30 GENERAL ASSEMBLY PROGRAM call card,

b. Symbolic program to be assembled, (If symbolic program is on magnetic tape,
mount the tape on tape unit 3 and set console switch 16.)

¢, Two blank cards.

3. Depress RESET ALARM and RESET A, LOAD CARD, and RESET P. Depress AUTO
and START, '
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The assembly program will be called in and will run from start to completion. Error messages
are the same as described in preceding pages.

Paper Tape Conversion, Program 3

Program 3 is a magnetic tape-to-perforated tape or cards-to-perforated tape conversion program,
It may be run from the systems tape or by loading assembly program 3 from punched cards,
The minimum hardware requirements are as follows:

GE-200 Series central processor with 4k memory
Card reader or magnetic tape control with tape units
Perforated tape punch subsystem

Typewriter

B WD =

Figure A-4 is a flow chart of the operation of assembly program 3,

The input to assembly program 3 may be magnetic tape, binary cards, or octal cards, Type
of input (cards or tape) is determined by console switch setting, The format of perforated
tape output is determined by switch setting.

Assembly program 3 examines the console switch settings and types a message to the operator
instructing him to set the perforated tape punch to the mode specified by the console switches.
After acknowledgment by the operator of correct tape mode, the program punches a leader of
18 inches, .

Assembly program 3 then reads in the input to be punched and punches it in the desired mode,
Punching is continuous until a transfer card or tape end-of-file is detected, at which time assembly
program 3 terminates the punching of data.

The program then tests to see if there is more data to be punched in either the card reader or
tape wunit; if so, it is punched in the specified format, If no more data is to be punched the
program punches 18 inches of trailer, types “end” messages, and terminates,

For perforated tape punches in hardware-load format or program-load format, it is necessary
for the system to have a free-standing perforated tape unit with the 8-level, straight transfer
mode feature (Model 4WGA652).

ASSEMBLY PROGRAM 3 SWITCH SETTINGS, The switch -settings for assembly program 3
are as follows:

Switch 6 Normal: Input to assembly program 3 is on cards,
Down: Input to assembly program 3 is on tape 6, channel 1,
Switch 7 Normal: Ignore.
Down: Read in assembly program 3 from systems tape program after

completion of DATANET-30 General Assembly Program,
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Clear Storage Area's

Initialize Counters etc,
Determine
Type of Read Switch and Set up

Input/Output Program Switches

Typ?: Tell Operator how to
T T = T 7| Aepropriate Set Paper Punch
Message
'_@7

v

ﬂ Read Input Read Cards or Tape
Data

Read — - ™~ -~

Tape Read Cards

. W

Punch in Punch in
Hardware Program
Load Format Load Format

=

Yes F

No. Type
"End" & Halt

Figure A-4, Flow Chart for Assembly Program 3

)
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Console switches 10, 11, and 12 define the mode in which the output is to be punched. No other
modes exist at this time,

SWLTCHES
FORMAT 10 11 12
Hardware Load Format Norm Norm Norm
Program Load Format Norm Norm Down

OPERATING INSTRUCTIONS, If a DATANET-30 systems tape is available, mount the systems
tape on tape unit 1, controller 1, and assemble deck as follows:

1, Place assembly program 3 call card in the card reader followed by deck to be punched,
If input is on tape, mount the tape on tape unit 6 and set console switch 6.

2. Two blank cards.
3. Set console switch as desired for mode,

4. Depress LOAD CARD, RESET P, AUTO, and START.

If a DATANET-30 systems tape is not available, assemble deck as follows:

1. Place the assembly program 3 program on cards on the card reader followed by the
deck to be punched. If input is on tape, mount the tape on tape unit 6 and set console

switch 6.
2. Two blanks,
3. Set console switches as desired.
4, Depress LOAD CARD, RESET P, AUTO, and START,
If assembly program 3 is to be run following a DATANET-30 General Assembly Program, the
systems tape must be on tape 1:

1. Set console switch 7. This causes assembly program 3 to be read in after completion
of the DATANET-30 General Assembly Program,

2. Set console switches as desired for proper mode,

3. Set console switch 6. This writes the output of DATANET-30 General Assembly Program
on tape 6. :

4, Run the assembly program as previously described,

Magnetic Tape Updating, Program 4

Assembly program 4 is a magnetic tape generating and updating routine. It may be used to
make the symbolic source tapes input to the DATANET-30 General Assembly Program.
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Assembly program 4 is included on the DATANET-30 systems tape and may be called in and
executed with the assembly program 4 call card, or it may be loaded from punched cards,

The minimum system configuration required is:

GE-200 Series central processor with 8k memory
Typewriter

High-speed printer

Magnetic tape controller with two tape units

Card reader

Ol QO DN =

CONTROL CARDS. The following control cards are used:

NEW Characters NEW punched in columns 8, 9, and 10,
FIN Characters FIN punched in columns 8, 9, and 10,
DEL Characters DEL punched in columns 8, 9, and 10,

There are two types of DEL control cards:
1. Range delete

Columns 8 - 10 Columns 12 - 16 Columns 16 - 80
DEL (TO) (FROM)

Records on the old master starting with sequence number (FROM) to record starting
with sequence number (TO) are deleted,

2, Single delete

Columns 8§ - 10 Columns 76 - 80
DEL (THIS)

Record on old master with sequence number (THIS) is deleted,

ACTION ON DETECTING CONTROL CARDS. The action below takes place upon detection of

control cards:

1. NEW - The remaining cards in the card reader are written on tape 3 (new master)
until an FIN card is detected.

2. FIN - Signifies to assembly program 4 that there. are no more cards to read. If
any records exist on the old master they are copied to the new master with new
sequence numbers inserted. Old master and new master tapes are closed and
rewound (new master with end-of-file record). Program is terminated,

3. DEL - Range - Old master is copied to new master with new sequence numbers until
columns 76 - 80 of DEL card are equal to columns 76 - 80 of old master,
Old master is then searched until columns 716 - 80 of old master are greater
than columns 12 - 16 of DEL cards. Another card is read in and processing
continues, '
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DEL - Single - Old master is copied to new master with new sequence numbers until
columns 76 - 80 of DEL card are equal to columns 76 - 80 of old master,
Another card is read in and the old master is advanced to the next record,
Processing continues.

All other cards are assumed to be updating cards. They are inserted according to their sequence
number, If the sequence number of an input card is equal to the sequence number of a record on
the old master, the input card will replace the old master record,

Note: All input cards including control cards must be in sequence columns 76 - 80. Any
card out of sequence will be ignored and error flagged. All input decks must end with
an FIN card (no sequence number needed) and two blanks,

OPERATING PROCEDURE. The operating procedure for assembly program 4 is as follows:

1. Mount the systems tape on tape unit 1, channel 1, If assembly program 4 is to be run
from cards, place assembly program 4 in the card reader,

2. Place old master tape to be updated on tape unit 2, channel 1. If a new tape is to be
generated, place a work tape on tape unit 2, channel 1.

3. Place a good tape with a write-permit ring on tape unit 3, channel 1. This is the new
master,

4. If assembly program 4 is to be run from a systems tape, place a GENERAL ASSEMBLY
PROGRAM 4 call card followed by the updating deck in the card reader. If assembly
program 4 is to be run from cards, place the updating deck behind the assembly program
4 deck,

5. Depress LOAD CARD, RESET ALARM, RESET P, and START,

6. If DATANET-30 General Assembly Program is to be run following assembly program
4, place the following console switches down:

Switch 1. This calls in DATANET-30 General Assembly Program after completion
of assembly program 4,

Switch 16. This switch is pertinent to DATANET-30 General Assembly Program
only. It indicates that the source program is on tape 3.

For other switch settings see operating instructions, page A-14,
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APPENDIX B

CHARACTERISTICS SUMMARY

COMMUNICATIONS PROCESSOR

Single address

Stored program
Read/compute/write cycle

Binary

18 bit word length

Parallel

128 buffer selector channels
Automatic program reload
Memory interrupt feature
Automatic bit buffer scan command
Elapsed time program interrupt counter
18 basic instructions

Indirect addressing

Indexing

6. 94 microsecond word time

MEMORY

6. 94 microsecond memory cycle
Memory size (words):
4,096
8,192
16,384

HARDWARE SCAN

Bit buffer units only
5-, 6-, 7-, or 8-level codes
Scan time: 21 microseconds per simplex, half-duplex, or full-duplex channel,
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INSTRUCTION SUMMARY

Tithe in Microseconds

Load Single and double word 14 and 21 *
Store Single and double word 14 and 21
Arithmetic 18 bit parallel addition 14
Logical AND, OR and EXCLUSIVE OR 14
Branch Conditional and unconditional 7

To subroutine 21
Register Transfer ki

BUFFER SELECTOR BUFFER UNITS
Bit Buffer Unit

10 simplex channels input and 10 simplex channels output/module
10 half-duplex channels/module
10 full-duplex (or echoplex) channels/module

Module data rates (bits/sec)

45

50

56.25

75
110
150

Code level: 5, 6, 7, or 8 bits/character
Character format: start/stop bit asychronous;
one stop bit (minimum),

Compatible digital subsets: 1034; 103F.
20 ma d-c loop, bipolar voltage interface, or VCA

CHARACTER/WORD UNIT (CWU930)

Character Buffer Channel (CBC930)

2 simplex channels/module
2 half-duplex channels/module
1 full-duplex channel/module

* For ease of computation the 6. 94  sec memory cycle is rounded to 7. 0 usec,
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Channel data rates
300 bits/sec to 2400 bits/sec
Code level: 5, 6, 7, or 8 bits/character

Character format: start/stop bit asychronous;

one stop bit (minimum),
Compatible digital subsets: 2024; 202C/D; 103A/F
Bipolar voltage interface, VCA

WORD BUFFER CHANNEL (WBC930)

2 simplex channels/module
2 half-duplex channels/module
1 full-duplex channel/module

Channel data rates (bits/sec)

1200
1800
2000
2400

Code level: 20 bits

Character format: start/stop bit asychronous;

one stop bit (minimum),
Compatible digital subsets: 2024; 202C/D; 103A/F
Bipolar voltage interface, VCA

COMPUTER INTERFACE UNIT (ClU930)

GE-200 Series computer interface

1 CIU/2 modules

20-bit parallel transfer

Transfer rate determined by DATANET-30 program

COMPUTER INTERFACE UNIT (ClU931)

GE-400/600 Series computer interface

1 CIU/2 modules

3 characters per transfer

Transfer rate synchronized by the DATANET-30
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CONTROLLER SELECTOR UNIT (CSU930)

Maximum transfer rate 28,800 words/ sec
Data transfer cycle time 17,34 microseconds
DATANET-30 memory interrupt time 7 microseconds/word
Execute status request 28-70 microseconds

Peripheral Combination Chart:

** Possible Channel * Load Factor
Peripheral Address (plug no.) Per Peripheral
Single access DSU 0, 1} I 1.
Dual access DSU 0,1 only 1.
15 ke tape controller 2,345 only .3
41,5 kc tape controller '2,3,4,5 .45
Printer 6, 7 only .05

CONTROLLER SELECTOR UNIT (CSU931)

Maximum transfer rate 57,600 words/ sec
Data transfer cycle time . 17.34 microseconds
DATANET-30 memory interrupt time 7 microseconds/word

Peripheral Combination Chart:

** Possible Channel * Load Factor
Peripheral Address (plug no.) Per Peripheral
Single access DSU 0-7 .55
Dual access DSU 0-7 .55
15 kc tape controller 0-7 .1
41,5 kc tape controller 0-17 .28
Printer 6,7 only .05

* The load factor represents the index for peripherals that may be run concurrently if sum of
load factors does not exceed 1,00,

** The assignment of a priority channel to a peripheral, and therefore which plug number,
depends upon the data transfer rate of the peripheral equipment, The peripheral equipment
with the higher transfer rate must have priority over a peripheral with a slower transfer
rate,
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DIALING ADAPTOR UNIT (DAU9S30)

10 Dialing Adaptor Units/Module
Associated buffer units per DAU

1 bit buffer

1 character buffer

1 word buffer
Telephone company equipment

1 automatic calling unit per DAU

1 data set per buffer
Numbers dialed under program control
Code level: Not applicable
Character format: Binary to automatic calling unit
Compatible digital subsets: 1034, 202C

PROCESSOR INTERRUPT UNIT (PIU930)

DATANET-30 to DATANET-30 interface
1 PIU/module

18-bit parallel transfer

Transfer rate 28,800 words/sec

COMMON PERIPHERAL CHANNEL (CPC930)

. 1 peripheral per CPC

£ 1 CPC/2 modules

‘ 6-bit character transfer

Transfer rate up to 57,600 words/sec

CARD READER UNIT (CRU930)

1 card reader per CRU
1 CRU/module
Reads 400 cards per minute

PUNCH/READER UNIT (PRUS30)

1 card reader and 1 card punch per PRU
1 PRU/2 modules

Reads 400 cards per minute

Punches 100 cards per minute

CHARACTER BUFFER UNIT (CBU931)

2 character buffer chanhels/ module
Interface with the UNIVAC 1004 system
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PARALLEL CHANNEL ADAPTOR (PCA930)
Will parallel one communication line via one VCA (or DSS) into two Bit Buffer Channels
(BBC931G4), two Character Buffer Channels (CBC930), or two Word Buffer Channels
(WBC930) of two separate DATANET-30 processors,

PARALLEL CHANNEL ADAPTOR (PCA9S31)
Will parallel ten communication lines via one VCA931 (or VCA940) into ten Bit Buffer
Channels (BBC931G4) of two separate DATANET-30 processors, May be combined with
a CBC,

DUAL CHANNEL ADAPTOR

Transfers control of a peripheral controller between a DATANET-30 with a CPC930 and a
GE-400 or -600 Series computer,
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APPENDIX C

INSTRUCTION SUMMARY
CONVERSION TABLE, 5-LEVEL BAUDOT TO OCTAL

MACRO COMMANDS

The DATANET-30 assembly program recognizes various macro commands, and will assemble
them as follows:

cL2 F,T ...... CLl F,T CR3 F,T ...... CRL F,T
CLl T,T CRlI T,T
CRlI T,T
CL3 F,T ...... CLl F,T
CLlL T,T CR4 F,T ...... CR6 F,T
cLi T,T CLl T,T
CLl T,T
Ci4 F,T ...... CL6 F,T
CRlI T,T CRE F,T ...... CR6 F,T
CRlI T,T CLl T,T
CL5 F,T ...... CL6 F,T CRT F,T ...... CR6 F,T
CRlI T,T CRI T,T
CL7T F,T ...... CL6 F,T CR8 F,T ...... CR6 F,T
CLi T,T CRlI T,T
CRI T,T
CL8 F,T ...... CL6 F,T
CLli T,T CR9 F,T ...... CR6 F,T
CLl T,T CRI T,T
CRlI T,T
cL9 F,T ...... CL6 F,T CRI T,T
CLl T,T
CLl T,T SL2 F,T o vv .. SL1 F,T
CLl T,T SL1 T,T
CR2Z F,T ...... CRl F,T SL3 F,T oo vv.. SL1 F,T
CRI T,T SL1 T,T
SL1 T, T
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SL4

SL5

SL7

SL8

SL9

SR2

SR3

SR4

SR5
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SL1
SL1
SL1

F,T ...... SL1
SL1
SL1
SL1
SL1

F,T ....,.. SL8

SL1

F,T oo v v SL6
SL1
SL1

F,T . ..... SL6
SL1
SL1
SL1

F,T ...... SR1
SR1

F,T...... ~ SR1
. SR1
SR1

F,T .oo... SR1
SR1
SR1
SR1

B SR1

SR1
SR1
SR1
SR1

F is the Register FROM

T is the Register TO

P " v e T w .
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v e e e - . [ N O .
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SRT7

SR8

SR9

SAM

SBM

SMA

SMB

SLD

SRD

SR1
F,T . o.... SR6
SR1
SR1

F,T ... .. SR6

-
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-
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The macro commands that are register transfer commands (with the exception of the double
shifts) have the same error checks as a non-macro register transfer command, plus some
additional checks. An error will be flagged when the user attempts to:

Register Transfer MACRO 0, anything
Register Transfer MACRO anything, Z
Register Transfer MACRO anything, T

The FROM-TO bits in the instruction will not be deleted on any of the above errors. The error
tag only signifies that the instruction should be examined to see if it is correct.

The macro commands SMA, SMB, SAM and SBM, will have the same error checks and same
addressing capabilities as non-macro commands requiring a memory address,

No error checks are perfomed on the macro double shift commands SLD and SRD, The operand
must be decimal and must be left-justified in the operand field.
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BAUDOT TO OCTAL
CONVERSION TABLE

(Alphabetic Sequence)

LEFT RIGHT HIGH-SPEED PRINTER .
LETTERS. FIGURES JUSTIFIED  JUSTIFIED LETTERS OCTAL FIGURES OCTAL
A - 06 03 Alphabetic Sequence
B ? 62 31
c : 34 16 A 21 - 40
D $ 22 11 B 22 55
E 3 02 01 c 23 57
F D) 32 15 D 24 $ 43
G o+ 64 32 E 25 3 03
H # 50 24 g ;3 : 23
6
- ( 36 17 I 31 8 10
L ) i 22 J 41 J 41
M . 70 34 K 42 ( &
¢ % o L 43 ) 76
> M b . 33
s 2 60 30 N 45 73
P 0 54 26 ’
Q 1 o 27 [} 46 9 11
P 47 0 00
R 4 2% 12 Q 50 1 o1
) BELL *) 12 05 R o1 A 04
T 5 40 20
U 7 16 07 S 62 S 62
v L 70 36 T 63 5 05
W 2 46 23 u 64 7 07
X / 72 35 v 65 : 73
Y 6 52 25 W 66 z 02
7 ") 42 21 X 67 / 61
Y 70 6 06
Z 71 # 13
0 54 26
1 56 27
2 46 23 Numerical Sequence
3 02 o1
4 24 12 0 00
5 40 20 1 01
6 52 25 2 02
7 16 07 3 03
8 14 06 4 04
9 60 30 5 05
BLANK BLANK 00 00 6 06
LTRS. LTBS. 76 37 7 07
FIGS. FIGS. 66 33 g 1‘1)
L.FEED  L.FEED 04 02 A 6o
SPACE SPACE 10 04 @ 14
CR.RET.  CR.RET. 20 10 . si
= 16
_ 15
% 74

*) Note: These symbols are not on printer; for convenience, however, they are printed on

this form,
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BAUDOT TO OCTAL
CONVERSION TABLE

(Numerical Sequence)

LEFT RIGHT HIGH-SPEED PRINTER

LETTERS FIGURES - JUSTIFIED  JUSTIFIED LETTERS OCTAL FIGURES OCTAL
. Blank Blank 00 00 A 60 A 60
E 3 0z ot E 25 3 03
Line Feed Line Feed 04 02 = 16 = 16
3 A — 06 03 A 21 - 40
Space Space 10 04 _ 15 _ 15
3 BELL *) 12 05 S 62 s 62
1 8 14 06 1 31 8 10
U 7 16 07 U 64 7 07
Carr.Ret. Carr.Ret. 20 10 % 74 % 74
D $ 22 11 D 24 $ 53
R A 24 12 R 51 & 04
J " ox) 26 13 J 41 J 41
N 30 14 N 45 ’ 73
¥ R 32 15 F 26 N 73
c 34 16 c 23 57
K ( 36 17 K 42 ( 75
T 5 40 20 T 63 > 05
2 ") 42 21 Z 71 # 13
£ L ) 44 22 L 43 ) 76
W 2 46 23 w 66 z 02
H # 50 24 H 30 # 13
Y 6 52 25 Y 70 6 06
P 0 54 26 P 47 0 00
Q 1 56 27 Q 50 1 01
) 9 60 30 )] 46 9 11
B ? 62 31 B 22 55
G + 64 32 e 27 + 20
Figs. Figs. 66 33 * 54 * 54
M . 70 34 M 7A . 33
X / 72 35 X 67 / 61
v ;%) 74 36 s 65 ) 73
Ltrs. Ltrs. 76 37 @ 14 @ 14

*) Note: These symbols are not on printer; for convenience, however, they are printed on
this form.
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300 CONSOLE HOLLERITH BCD
CHARACTER LPM TYPEWRITER PERFORATED CODE BCD MAGNETIC
PRINTER CHARACTER PAPER TAPE (PUNCH MEMORY TAPE
SYMBOLS OR ACTION (8 LEVEL) IN ROWS) (OCTAL)** (OCTAL)
[ 0 0 Space 1] 00 12
1 0] ol
2 02 02
3 03 03
4 4 04 04
5 05 (113
[ 06 06
Q7 7
10 1]
11 1
A _ A A A 12-1 21 61
B B B S 12-2 22 62
C C [of T 12-3 3 63
D D D U 12- 24 64
1 |y E vV 2- 25 65
¥ ¥ F W - 8 66
G G G X - 7 67
H H H Y - 0 0
I I I Z - 1 1
—J Td dJ J 11- 1 41
K X K X -2 42 42
L L L L -3 43 43
M M M - 44 44
N N N - 45 45
6] 0 [o [o =~ 46 46
P P P P =7 7 7
Q Q Q@ -8 0 0
R R R 11—
S S S B 0- 2 2
T T T C 0-
U U U D Q- 64 y.
v \ \a E 0- 65 25
w w w F 0- 66 26
X X X G 0- 67 27
Y Y Y H 0-8 10 30
Z V4 Z 1 0-9 1 31
+ + 0 12 0 60
. - - - 11 40 40
__ﬁ%age) ( Bl;m (Blank) ) Blank 60 20
A 0-1 61 21
&= V<
# # / Stop - 3
@ _
nderIine) — z
12-2-8 32% 72
0 12-0 32% ]
. . . -3- 33 73
~4- 4
-5- 35 75
Tab 13-6-8 76
Carriage
Return 12-7-8 37 77
-0 11-0 * )
-2 *
® 3 $ 3 T3
* * -} 4 4
- 55 55
-0- 56 56
-7 57 57
Print Red 0-2- 2 32
i 3 =3 73 33
o q 0-4- 74 34
1 C Print Black 0-5- 75 35
) ] Tab 0-6-8 76 36
Delete 0-7-8 ki 37

GE-225 Representation of Characters




-

Standard GE-Internal Hollerith Standard GE-Internal Hollerith
Character Machine Octal Card Character Machine Octal Card

Set Code Code Code Set Code Code Code

0 00 0000 00 0 A 10 0000 40 11-0

1 00 0001 01 1 J 10 0001 41 11-1

2 00 0010 02 2 K 10 0010 42 11~2

3 00 0011 03 3 L 10 0011 43 11-3

4 00 0100 04 4 M 10 0100 44 11-4

5 00 0101 05 5 N 10 0101 45 11-5

6 00 0110 06 6 0 10 0110 46 11-6

7 00 0111 07 7 P 10 0111 47 11-7

8 00 1000 10 8 Q 10 1000 50 11-8

9 00 1001 11 9 R 10 1001 51 11-9
Weu 00 1010 12 2-8 =i 10 1010 52 11
It #4 00 1011 13 3-8 $ 10 1011 53 11-3-8

@ 00 1100 14 4~8 * 10 1100 54 11~4-8

: 00 1101 15 5=-8 ) 10 1101 55 11-5-8
> 00 1110 16 6=-8 [ 10 1110 56 11-6=8
li 71 00 1111 17 7-8 (] 10 1111 57 11-7-8
ie]] 01 0000 20 (blank) + 11 0000 60 12-0

A 01 0001 21 12-1 / 11 0001 61 0-1

B 01 0010 22 12«2 S 11 0010 62 0~2

C 01 0011 23 12-3 T 11 0011 63 0-3

D 01 0100 24 12-4 U 11 0100 64 0=4

E 01 0101 25 12=5 v 11 0101 65 0-5

F 01 0110 26 12-6 W 11 0110 66 0-6

G 01 0111 27 12-7 X 11 0111 67 0-7

H 01 1000 30 12-8 Y 11 1000 70 0-8

1 0l 1001 31 12~9 z 11 1001 71 0=9

& 01 1010 32 12 - 11 1010 72 0-2-8

. 01 1011 33 12~3-8 s 11 1011 73 0~3-8

] 01l 1100 34 12-4-8 % 11 1100 74 0-4~8

( 01 1101 35 12-5-8 = 11 1101 75 0-5-8
< 01 1110 36 12-6=-8 " 11 1110 76 0~-6-8

\ 0l 1111 37 12-7-8 H 11 1111 77 0-7-8

DATANET =80

Characters inside
Characters inside

Ixil
)

have special Edit functioms.
normally do not print.

GE-Compatibles/400 Standard Character Set




Standard GE-Internal Hollerith Standard GE-Internal Hollerith

Character Machine Octal Card Character Machine Octal Card
Set Code Code Code Set Code Code Code
0 00 0000 00 0 'Y 10 0000 40 11-0
1 00 0001 01 1 J 10 0001 41 11-1
2 00 0010 02 2 K 10 0010 42 11=-2
3 00 0011 03 3 L 10 0011 43 11-3
4 00 0100 04 4 M 10 0100 44 11-4
5 00 0101 05 5 N 10 0101 45 11-5
6 00 0110 06 6 0 10 0110 46 11-6
7 00 0111 07 7 P 10 0111 47 11-7
8 00 1000 10 8 Q 10 1000 50 11-8
9 00 1001 11 9 R 10 1001 51 11-9
[ 00 1010 12 2-8 - 10 1010 52 11
# 00 1011 13 3-8 $ 10 1011 53 11-3-8
@ 00 1100 14 48 * 10 1100 54 11-4-8
: 00 1101 15 5«8 ) 10 1101 55 11-5-8
> 00 1110 16 6~8 H 10 1110 56 11-6=-8
? 00 1111 17 7-8 ' 10 1111 57 11-7-8
k) 01 0000 20 (blank) + 11 0000 60 12-0
A 01 0001 21 12-1 / 11 0001 61 0~1
B 0l 0010 22 12-2 S 11 0010 62 0-2
c 0l 0011 23 12-3 T 11 0011 63 0-3
D 01 0100 24 12-4 U 11 0100 64 0-4
E 01 0101 25 12=5 i 11 0101 65 0-5
F 01 0110 26 12-6 W 11 0110 66 0-6
G 01 0111 27 12-7 X 11 0111 67 0-7
H 01 1000 30 12-8 Y 11 1000 70 0=-8
1 01 1001 31 12~9 Z 11 1001 71 0-9
& 0l 1010 32 12 e 11 1010 72 0-2-8
. 0l 1011 33 12~3-8 s 11 1011 73 0-3-8
] 01 1100 34 12-4-8 % 11 1100 74 0-4~8
( 01 1101 35 12-5-8 = 11 1101 75 0~5-8
< 01 1110 36 12-6-8 " 11 1110 76 0-6-8
\ 01 1111 37 12-7-8 ! 11 1111 77 0-7-8

DATANET =380

GE-625/635 Standard Character Set




INSTRUCTION FORMATS SUMMARY
A. Instructions Without Memory Addressing.

1. C-Register instructions.

18 10 9 8 7 1
0lj01|o0 X1 X
¥ o~ JR/—L —~ _J
OPERATION NOT VALUE
CODE USED (0-127)

Code - Bits 18-10

010-014.  -AIC, PIC, NCZ, XCZ.

2. Other nonmemory addressing instructions.

18 11 10 1
0j04{o0
| A -/
TN TN
OPERATION FLAGS
CODE

Code - Bits 18-11, even-numbered codes only.

00X. Conditional Halt - HLT,.

020-026. Status lines and function drivers-
NIS, NES, DIF, DEF.
036G-032. Hardware scan and controller selector-SCN, CSR.
040-046. Shift - SL1, SR1, SL6, SR6.
050-056. Circulate - CL1, CR1, CL6, CRS6.
060-066. Transfer - TRA, TRC, BCO0, BCI1.
070-076. Special shift and circulate - SL3, SRS.
Flags - Bits 10-1

Status Lines and Function Drivers - Bit position number (10-1) corresponds to line
or driver number,

Shift, Circulate, and Transfer - Bits 10-5 indicate “From”; Bits 4-1 indicate “To”,
Each bit position has register significance (see below). No bits in “From” indicates
zero, No bits in “To” indicates Z-drivers,

10 5 4 1

;ABCQRSABCT
1'% I\ J
FROM™ TO

DATANET =50
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Instructions With Memory Addressing.

18 _ 13 12 10 9 1
L A — AN ~ J
Operation Mode Partial
Code Address
Codes - Bits 18-13
10-17. Branch - BRU, BRS, BZE, BNZ, BPL, BMI, BEV, BOD.
20-26. From memory to registers, non A or B.
LDC, LDD, LDZ, LDQ@, LDT, LDF.
30-37. To memory from registers, non A or B.
STC, STD, STZ, CMM, ADO, SBO, STF, AMD.
40-46. From memory to A - LDA, CMA, AMA, NMA, RMA, XMA, AAZ,
50-57. To memory from A - STA, CAM, AAM, NAM, RAM, XAM, NAZ, XAZ,
60-66. From memory to B - LDB, CMB, AMB, NMB, RMB, XMB, ABZ,
70-77. To memory from B - STB, CBM, ABM, NBM, RBM, XBM, NBZ, XBZ.
Modes - Bits 12-10 Bits
12 11 10
0-3. Direct addressing 01010 | P.B.
0,1. Program bank addressing Direct 0j 011 |P.B.
2. Common data bank addressing 0}l 1]0 | C.D.B.
3. Channel {able addressing 01111 ]C.T.
4-7. Indirect addressing 11010 ]P.B.
4,5, Program bank addressing In- 1] 011 | P.B.
6. Common data bank addressing direct 1 110 | C.D.B.
7. Channel table addressing 11111 fcC.T.

HARDWARE ADDRESSING RESPONSE TO

A. Direct Addressing - Bit 12 of Instruction, Off.

INSTRUCTION FORMAT

1. Program bank - 4, 8, or 16 groups of 1024 words, depending on memory size.

14 11

P Counter \

/)llo

Instruction

— - — —_

Memory Address Lines




2., Common data bank - first 512 words only.
9 1
/ Instruction

14 19 1
0j0j0jo0j]o

Memory Address Lines

3. Channel table - First 4096 or 8192 words only, depending on memory size.

9 4 3 1
Instruction
t | 1
! 17 51 4 1
| T
! C Register
|
i 1 |
14113 817 51 4 1
0 Memory Address Lines
-

*

*Note: Bits 9-1 of the instruction and the entire C register are logically or’ed -not added-
into the memory address lines offset as shown. Since three bits overlap, care must be

exercised with respect to designating channel table length and location to insure valid
addressing,

B. Indirect Addressing - Bit 12 of Instruction, On.

An address is first generated as a direct address, This address is the memory location of
a word containing a 14-bit address that is used as a base address for instruction execution.

1. Indirect addressing without register indexing. - IND

18 17 16 15 14 1
Indirect |X] 040X
WORD * NO *
IND. 114 1
Memory Address
Lines
* Not Used

The 14-bit address in the indirect word is the address used for execution.

DATANET =380




2. Indirect addressing with register indexing. -INA, INB, INC

18 17 16 15 14 1
Indirect Word X X
* * |
114 1
Register 0]0]0]0
' ,
14 1
' ‘ Memory
Address
Lines
*Not Used

Bits 14-1 of the indirect word and the contents of the specified register are added together
into the memory address lines for the execution address, The register is specified by bits
17 and 16 of the indirect word as shown below,

Bits
17 16 ‘
0 0 No Register Indexing
0 1 Register A
1 0 Register B
1 1 Register C

DATANET =80



SCAN WORD SUMMARY

The next character to be

transmitted
18 10 9 8 7 6 2 1
Scan Word 1
\ / / /
Start
[ Stop Bit
Zero Fill Bits Data Bits
End-of— 5 6 7 8
Character Bit »
Initialize: Start, data bits, stop and end-of-character
bits to all 1's. Zero fill.
18 17 16 15 14 13 12 1
Scan Word 2 ‘
SW2F4 Transmit ‘-————— Do Not Use

character flag

SW2F2-End
Hardware Scan

L SW2F1 the character

in the process of
being transmitted.

SW2F3 Code Flag
level
Code Bits
Level 17 16
Initialize: Bits 1-12 as in Scan
5 0 0 Word 1. Bits 16, 17
to indicate code level
6 0 1 and bit 15 for end
7 1 0 scan at last channel.
8 1 1 Bit 18 as zero.
18 17 10 9 2 1
Scan Word 3
/ /
Do Not
Use
| SW3F2 The | _SW3F1 The
character being last character
received received

SW3F3 Receive
character flat

Initialize: As all zeros.
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INSTRUCTION WORD FORMATS SUMMARY

Non-Memory Addressing

C REGISTER
18 10 9 8 7
ojojo ‘ XX
OPERATION CODE BITS 10-18
NOT USED ‘ BITS 8, 9
VALUE BITS 1-7
OTHER
18 11 10
0jo]o
OPERATION CODE BITS 11-18
VARIATION BITS 1-10

Memory Addressing

18 13 12 10 9
OPERATION CODE BITS 13-18
ADDRESSING MODE BITS 10-12
PARTIAL ADDRESS BITS 1-9

DATANET =30




DATA WORD FORMATS SUMMARY

18

BINARY SINGLE LENGTH

36 19 18

BIT 18 IS SIGN

A

2\

BINARY DOUBLE LENGTH

18 13 12

BIT 36 IS SIGN

BCD CHARACTERS

18 13 12

3 TO A WORD

5 LEVEL TELETYPE CHARACTERS
BITS 1, 7, AND 13 ARE START BITS

18 10 9

3 TOA WORD

0

8 LEVEL TELETYPE CHARACTERS
BITS 1 AND 10 ARE START BITS

18 15 10 9

2 TO AWORD

0

8 LEVEL FRIDEN CHARACTERS
BITS 1 AND 10 ARE START BITS
BITS 6 AND 15 ARE PARITY BITS
BITS 9 AND 8 ARE CONTROL BITS

2 TOAWORD

DATANET = 30




DATANET-30 DATA COMMUNICATIONS PROCESSOR

WORD CODE
TIMES OCTAL OPERAND
Fededdkedk LOAD INSTRUCTIONS

2 40 LDA M

2 60 LDB M

2 20 LDC M

3 21 LDD M

2 26 LDF M

2 23 LDQ M

2 25 LDT M

2 22 LDZ M

2 41 CMA M

2 61 CMB M

1 011 PIC I
Fedekdek STORE INSTRUCTIONS

2 50 STA M

2 70 STB M

2 30 STC M

3 31 STD M

2 36 STF M

2 32 STZ M

2 51 CAM M

2 71 CBM M

2 33 CMM M
Fedededede ARITHMETIC INSTRUCTIONS

2 42 AMA M

2 52 AAM M

2 46 AAZ M

2 62 AMB M

2 72 ABM M

2 66 ABZ M

2 37 AMD M

2 34 ADO M

2 35 SBO M

1 010 AIC I

DATANET =80

INSTRUCTION REPERTOIRE

FUNCTIONAL DESCRIPTION

LOAD A FROM M
LOAD B FROM M

LOAD C FROM M

LOAD DOUBLE -- A FROM M, B FROM M+l

LOAD SPECTIAL FLIP-FLOPS FROM M

LOAD Q FROM M

LOAD T -- SEND M TO TRANSMIT DATA DRIVERS
LOAD Z -- SEND M TO Z DRIVERS (NO FURTHER)
TOAD A WITH M-NOT (COMPLEMENT M TO A)

LOAD B WITH M-NOT (COMPLEMENT M TO B)
PLACE I IN C

STORE A IN M

STORE B IN M

STORE C IN M

STORE DOUBLE -- A IN M, B IN M+l
STORE SPECIAL FLIP-FLOPS IN M

STORE ZERC IN M

STORE A-NOT IN M (COMPLEMENT A TO M)
STORE B-NOT IN M (COMPLEMENT B TO M)
STORE M-NOT IN M (COMPLEMENT M TO M)

ADD M TO A

ADD A TO M

ADD A, M - RESULT TO Z DRIVERS

ADD M TO B .

ADD B TO M

ADD B, M - RESULT TO Z DRIVERS

ADD DOUBLE LENGTH WORD M-(M+1) TO A-B

SUBTRACI ONE. FROM M
ADD I TO C




D

»

WORD CODE
TIMES OCTAL

Fedededek

HER W
=
~

Fhhhdk

HFNNNOMNNNNONNNN RH NN NN NN
~
=~

ek
060

040
042
044
046
070
072
050
052
054
056
064
066

O R e e e e

DATANET =30

OPERAND

BRANCH INSTRUCTIONS

BRU
BRS
BZE
BNZ
BPL
BMI
BEV
BOD

RERRERRERR

FUNCTIONAL DESCRIPTION

BRANCH UNCONDITIONALLY

BRANCH TO SUBROUTINE
BRANCH IF ZERO FF IS
BRANCH IF ZERO FF IS
BRANCH IF PLUS FF IS
BRANCH IF PLUS FF IS
BRANCH IF EVEN FF IS
BRANCH IF EVEN FF IS

LOGICAL OPERATION INSTRUCTIONS

NMA
NAM
NMB
NBM
NAZ
NBZ
NCZ
NIS
NES

XMB
XBM
XAZ
XBZ
XCZ

2
=
HERRRRERRERIHHHEERRRR

REGISTER TRANSFER INSTRUCTIONS

TRA FROM, TO
TRC FROM, TO
SL1 FROM, TO
SR1 FROM, TO
SL6 FROM, TO -
SR6 FROM, TO
SLS FROM, TO
SRS FROM, TO
CL1 FROM, TO
CRL FROM, TO
CL6 FROM, TO
CR6 FROM, TO
BCO FROM, TO
BC1 FROM, TO

HERRRRERREREREEHHHRERRR

M AND A TO A
MAND A TO M
M AND B TO B
AND B TO M
AND A TO Z ONLY
AND B TO Z ONLY
AND C TO Z ONLY
OR A TO A
OR A TOM
ORB TO B
ORB TO M
XOR A TO A
XOR A TO M
XOR B TO B
XOR B TO M
XOR A TO Z ONLY
XOR B TO Z ONLY
XOR C TO Z ONLY

TRANSFER

TRANSFER COMPLEMENT
SHIFT LEFT ONE
SHIFT RIGHT ONE
SHIFT LEFT SIX
SHIFT RIGHT SIX
SHIFT LEFT SPECIAL
SHIFT RIGHT SPECIAL
CIRCULATE LEFT ONE
CIRCULATE RIGHT ONE
CIRCULATE LEFT SIX
CIRCULATE RIGHT SIX

ZERO
NON-ZERO
PLUS
MINUS
EVEN

OoDD

AND INTERNAL STATUS LINES TO Z ONLY
AND EXTERNAL STATUS LINES TO Z ONLY

FROM ABCQRS - TO ABCTZ

BIT CHANGE ZERO (8-LEVEL LINE TO 6-BIT)
BIT CHANGE ONE (6-BIT TO 8-LEVEL LINE)




WORD CODE
TIMES OCTAL OPERAND FUNCTIONAL DESCRIPTION
Fedededek SPECIAL INSTRUCTIONS
1 00 HLT CONDITIONAL HALT
1 024  DIF 1 DRIVE INTERNAL FUNCTION LINES
1 026  DEF I DRIVE EXTERNAL FUNCTION LINES
030  SCN I SCAN BIT BUFFERS
032  CSR I CONTROLLER STATUS REQUEST
ABBREVIATED
INSTRUCTION REPERTOIRE
FIRST SECOND THIRD
OCTAL OCTAL OCTAL
DIGIT DIGIT DIGIT
0 1 2 3 4 5 6 7
0 HLT AIC NIS SCN SL1 CLL TRA SLS 0
0 PIC 1
0 HLT NCZ NES CSR SR1 CRL TRC SRS 2
0 HLT XCz DIF SL6 CL6 BCO 4
0 HLT DEF SR6 CR6 BC1 6
1 BRU BRS BZE BNZ BPL BMI BEV BOD
2 LDC LDD LDZ 1DQ LDT LDF
3 STC STD STZ oMM ADO SBO STF AMD
4 LDA CMA AMA NMA RMA XMA AAZ
5 STA CAM AAM NAM RAM XAM NAZ XAZ
6 LDB CMB AMB NMB RMB XMB ABZ
7 STB CBM ABM NBM RBM XBM NBZ XBZ

DATANET= 80

GENERAL

P-counter

NON-
GENERAL




OPR

GROUP
‘ GROUP

: GROULP
GROUP
. GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP

AAM
AAZ
ABM
ABZ
B ADO
i AIC
/ AMA
AMB
AMD
BCO

BC1
BEV
BKW
BMI
BNZ
BOD
BPL
BRS
BRU
- BZE

CAM
. CBM
cL1
cL?
cL3
CLY
CL5
cL6
cL7
cL8

OPERAND

MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC

Tz

M

M
M
M
I
M
M
M
FROM, TO

FROM, TO

TIITXXTXX 4

=

FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO

OCTAL

520000
460000
720000
660000
340000
010000
420000
620000
240000
064000

066000
160000

150000

130000 .

170000
140000
110000
100000
120000

510000

710000
050000

054000

GROUP

BBC
BSU
cBC
Clu
csu
DSU
HSP
MACRO
MTS
PTR
WwBC

MTS

MACRO
MACRO
MACRO
MACRO

MACRO
MACRO

ALPHANUMERIC LISTING

DESCRIPTION

INTERNAL INSTRUCTIONS

BIT BUFFER CHANNEL INSTRUCTIONS
BUFFER SELECTOR UNIT INSTRUCTIONS
CHARACTER BUFFER CHANNEL INSTRUCTIONS
COMPUTER INTERFACE UNIT INSTRUCTIONS
CONTROLLER SELECTOR UNIT INSTRUCTIONS
DISC STORAGE UNIT INSTRUCTIONS

HIGH SPEED PRINTER INSTRUCTIONS
GENERAL ASSEMBLY PROGRAM MACRO INSTRUCTIONS
MAGNETIC TAPE SYSTEM INSTRUCTIONS
PAPER TAPE READER INSTRUCTIONS

WORD BUFFER CHANNEL INSTRUCTIONS

ADD A TO M

ADD A,M - RESULT TO Z DRIVERS

ADD B TO M

ADD B,M - RESULT 70 Z DRIVERS

ADD ONE TO M

ADD I TO C

ADD M TO A

ADD M TO B

ADD DOUBLE -- ADD M,M+1 TO A,B

BIT CHANGE ZERO (8-LEVEL LINE TO 6~BIT)

BIT CHANGE ONE (6-~BIT TO 8-LEVEL LINED
BRANCH IF EVEN FF IS EVEN

BACKSPACE AND POSITION WRITE HEAD
BRANCH IF PLUS FF IS MINUS

BRANCH IF ZERO FF IS NON-ZERO

BRANCH IF EVEN FF IS ODD

BRANCH IF PLUS FF IS PLUS

BRANCH TO SUBROUTINE

BRANCH UNCONDITIONALLY

BRANCH IF ZERO FF IS ZERO

STORE A-NOT IN M (COMPLEMENT A TO M)
STORE B-NOT IN M (COMPLEMENT B TO M)
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT

CON VYT AW N

= AN = b R e et e U N = W N W N W

WA = RN W N = RN

-
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OPR

CcL9
CMA
CMB
CMM
CR1
CR2
CR3
CRY4
CR5
CR6

CR7
CR8
CRY
CSR
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

DEF

OPERAND

FROM, TO
M

M

M

FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO

FROM, TO
FROM, TO
FROM, TO
I

OCWONEFHEOWOUIFITFWNE~NO AW R

fury

OCTAL

410000
610000
330000
052000

056000

032000
026000
026001
026002
026004
026010
026020

026040
026100
026001
026002
026004
026010
026400
027000
026001
026002
026400
027000

026001

GROUP

MACRO

MACRO
MACRO
MACRO
MACRO

MACRO
MACRO
MACRO
csu
BSU
BBC
BBC
BBC
BBC
BBC

BBC
BBC
CBC
CBC
cecC
CBC
cBC
CBC
cIu
ctlu
Clu
cIuv

PTR

DESCRIPTION

CIRCULATE LEFT 9
LOAD A WITH M~-NOT (COMPLEMENT M TO A)
LOAD B WITH M-NOT (COMPLEMENT M TO B)
STORE M-NOT IN M (COMPLEMENT M TO M)
CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT

I NN

CIRCULATE RIGHT 7

CIRCULATE RIGHT 8

CIRCULATE RIGHT 9

CONTROLLER STATUS REQUEST

DRIVE EXTERNAL FUNCTION

RESET RECEIVE FLAG AND DATA BUFFER
RESET TRANSMIT FLAG AND DATA BUFFER
TURN CARRIER OFF

TURN CARRIER ON

RESET RECEIVE CLOCK

SET ECHO MODE

RESET ECHO MODE

RESET RECEIVE FLAG AND DATA BUFFER
RESET TRANSMIT FLAG AND DATA BUFFER
TURN CARRIER OFF

TURN CARRIER ON

ANSWER INCOMING CALL

DISCONNECT CALL

RESET FLAG AND BUFFER, SET RECEIVE MODE
RESET FLAG AND BUFFER, SET TRANSMIT MODE

AUTOMATIC PRIORITY INTERRUPT THE 225
RESET THE ADDRESS REGISTER

RESET FLAG AND READ NEXT CHARACTER

W.T,

: HRNWWN NN S
[
o

= et b b = AN AN N

= S e b b s et b s
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oy

OPR

DEF
DEF
DEF
DEF
DIF
DIF
DIF
DIF

DIF
DIF

DIF
DIF
HLT

LDB
LbC
LPD

LDF
LDQ
LDT
LDZ
NAM
NAZ
NBM
NBZ
NCZ
NES

NES
NES
NES
NES

NES
NES
NES
NES
NES
NES
NES
NES

OPERAND

TIIIZT~OWoO~N T R e AN N

= TTIZTTTXEXZR

PNV S WN =WV N -

OCTAL

026001
026002
026004
026010
024000
024001
024002
024004

024010
024100
024200
024400
025000
000000
Looooco
600000
200000
210000

260000
230000
250000
220000
530000
560000
730000
760000
012000
022000

022001
022002
022020
022040
022001
022002
022004
022010
022020
022040
022100
022001
022001

GROUP

WBC
WBC
wBC

 WBC

csu

BSU

BSU

BBC
BBC
BBC
BBC
CBC
cBC
cB8C
CBC
cBC
CcBC
CBC
Clv
PTR

DESCR

RESET
RESET
TURN
TURN
DRIVE
RESET
RESET
SET B

INITI
SELEC
SET C
SET C
SET T
CONDI
LOAD
LOAD
LOAD
LOAD

L.OAD
LOAD
LOAD
LOAD
AND
AND
AND
AND
AND
AND

—_—_TTXITXI

RC FL
TX FL
INTER
CARRI
RC FL
TX FL
CALL
REQUE
DATA
CARRI
CLEAR
FLAG
READ

IPTION

RECEIVE FLAG AND DATA BUFFER
TRANSMIT FLAG AND DATA BUFFER
CARRIER OFF

CARRIER ON
INTERNAL FUNCTION

CB 1 AND 2, AND RESET PARITY BIT FF
BUZZER FLIP-FLOP

UZZER FLIP=FLOP

ATE HARDWARE LOAD PROCESS
T PERIPHERAL CONTROLLER
ONTROL BIT FLIP=FLOP 1
ONTROL BIT FLIP-FLOP 2

HE PARITY BIT FLIP-FLOP
TIONAL HALT

A FROM M

B FROM M

C FROM M

DOUBLE == A,B FROM M,M+1

SPECIAL FLIP-FLOPS FROM M
Q FROM M

T (TRANSMIT DATA DRIVERS) FROM M
Z (BRANCH FLIP-FLOPS) FROM M

A TOM

A TO Z ONLY

B TO M

B TO Z ONLY

C TO Z ONLY

EXTERNAL STATUS LINES TO Z ONLY

AG SET (BUFFER CONTAINS A NEW BIT)
AG SET (BUFFER READY FOR A NEW BIT)
LOCK ON

ER ON

AG SET (BUFFER CONTAINS A NEW CHAR,)
AG SET (BUFFER READY FOR A NEW CHAR,)
IN PROGRESS
ST ANSWER
MODE
ER ON
TO SEND
SET (BUFFER READY)
FLAG SET (BUFFER CONTAINS A NEW CHAR,)

=
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OPR

NES
NES

NIS
NIS
NIS
NIS
NIS
NIS
NIS
NIS
NIS

NMA
NMB
PIC
PRF
RAM
RBD
RBM
RBS
RMA
RMB

RRF
RTB
RTD
RWD
SAM
SBM
SBO
SCN
SEL

SL1
SL2
SL3
SL4
SL5
SL6
SL7
SL8
SLS
SLD

OPERAND

N =

O WO ON FWN = —

= - T XX

=

X

XTI

FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
I

OCTAL

022001
022002

020000
020001
020002
020004
020010
020100
020200
020400
021000

430000
630000
011000

540000

740000

440000
640000

350000
030000
024100

040000

044000

GROUP

WBC
WBC

Csu
CSu

DsSU

MTS

MTS

DSU
MTS
MTS
MTS
MACRO
MACRO

BBC
Csu

MACRO
MACRO
MACRO
MACRO

MACRO
MACRO
MACRO
MACRO

DESCRIPTION

RC FLAG SET (BUFFER CONTAINS A NEW WORD)
TX FLAG SET (BUFFER READY FOR A NEW WORD)

I AND INTERNAL STATUS LINES TO Z ONLY
CHARACTER PARITY OUTPUT

WORD PARITY OUTPUT

CB FF 2 AND WORD PARITY OUTPUT ARE EQUAL
SWITCH IS IN THE MAINTENANCE MODE

SELECT COMMAND 1S COMPLETED

CB FF 1

CB FF 2

PARITY FF

M AND A TO A

M AND B8 TO B

PLACE T IN C

POSITION DISC STORAGE UNIT
M OR A TO M

READ BACKWARD DECIMAL

M OR B TO M

READ BACKWARD BINARY

M OR A TO A

M OR B TO B

READ DSU

READ TAPE BINARY

READ TAPE DECIMAL

REWIND

SUBTRACT A FROM M

SUBTRACT B FROM M

SUBTRACT ONE FROM M

SCAN BIT BUFFER UNITS

SELECT PERIPHERAL CONTROLLER

SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT A,B LEFT I BITS

W RONOW WA -

—

s e b b

=N N

1+3
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SLS
SLT
SLW
SMA
SMB
SMD
SR1
SR2
SR3
SR4

SR5
SRb6
SR7
SR8

SRD
SRS
STA
STB

STC
STD
STF
STZ
TRA
TRC
WEF
WFL
WPL
WRF

WTB
WTD
XAM
XAZ
XBM
xXBz
XCZ
XMA
XMB

OPERAND

FROM, TO

M
M

M

FROM, TO
FROM, TO
FROM,TO
FROM, TO

FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
I

FROM, TO

TTZTXX x4

FROM, TO
FROM, TO

RI=ITITZZX

OCTAL

070000

042000

046000

072000
500000
700000

300000
310000
360000
320000
060000
062000

550000
570000
750000
770000
014000
450000
650000

GROUP

HSP
HSP
MACRO
MACRO
MACRO

MACRO
MACRO
MACRO

MACRO

MACRO
MACRO
MACRO
MACRO

MTS
HSP
HSP
DsuU

MTS
MTS

DESCRIPTION

SHIFT

LEFT SPECIAL

SLEW PAPER TO TAPE PUNCH
SLEWING OF PAPER
SUBTRACT M FROM A
SUBTRACT M FROM B
SUBTRACT M,M+1 FROM A,B

SHIFT
SHIFT
SHIFT
SHIFT

SHIFT
SHIFT
SHIFT
SHIFT
SHIFT
SHIFT

RIGHT
RIGHT
RIGHT
RIGHT

W N

RIGHT
RIGHT
RIGHT
RIGHT
RIGHT
A,B RIGHT I BITS

WooN oW

CIRCULATE RIGHT SPECIAL

STORE
STORE

STORE
STORE
STORE
STORE

A INM
B INM

CINM

DOUBLE -~ A,B IN M,M+1
SPECIAL FLIP=-FLOPS
ZERO IN M

TRANSFER
TRANSFER COMPLEMENT

WRITE
WRITE
WRITE
WRITE

WRITE
WRITE
XOR
XOR
XOR
XOR
XOR
XOR
XOR

TI=XTXTXX

END OF FILE
FORMAT LINE
PRINT LINE
DSU

TAPE BINARY
TAPE DECIMAL
TO M
TO Z ONLY
TO M
Z ONLY
TO Z ONLY
TO A
TO0 B

TH>OLWXD > I
—
o

wlT.

1+3
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DATANET =80




OPR

GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP

GROUP
GROUP
GROUP

HLT
AlC
PIC
NCZ
XCZ
NIS
NIS
NIS
NIS
NIS

NIS
NIS
NIS
NIS
NES
NES
NES
NES
NES

NES
NES
NES

NES
NES

NES

NES

OPERAND

MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC
MNEMONIC

MNEMONIC
MNEMONIC
MNEMONIC

o ek OO 00N TN N b e e et et bt i

NN~

OCTAL

000000
010000
011000
012000
014000
020000
020001
020002
020004
020010

020100
020200
020400
021000
022000
022001
022001
022001
022001

022001
022002
022002

022002
022004

022010

022020

GROUP

BBU
BSU
CBU
CIv
Ccsu
HSP
MACRO

MTS
PTR
wBU

Ccsu

BSU
BBC
CBC
Clu
PTR

wBC
BBC
CBC

WBC
CcBC

CcBC

cscC

OCTAL LISTING

DESCRIPTION

INTERNAL TINSTRUCTIONS

BIT BUFFER UNIT INSTRUCTIONS

BUFFER SELECTOR UNIT INSTRUCTIONS

CHARACTER BUFFER UNIT INSTRUCTIONS

COMPUTER INTERFACE UNIT INSTRUCTIONS
CONTROLLER SELECTOR UNIT INSTRUCTIONS

HIGH SPEED PRINTER INSTRUCTIONS

GENERAL ASSEMBLY PROGRAM MACRO INSTRUCTIONS

MAGENTIC TAPE SYSTEM INSTRUCTIONS
PAPER TAPE READER INSTRUCTIONS
WORD BUFFER UNIT INSTRUCTIONS

CONDITIONAL HALT

ADD T TO C

PLACE T IN C

I AND C TO Z ONLY

I XOR C TO Z ONLY

I AND INTERNAL STATUS LINES TO Z ONLY
CHARACTER PARITY OUTPUT

WORD PARITY OUTPUT

CB FF 2 AND WORD PARITY OQUTPUT ARE EQUAL
SWITCH IS IN THE MANUAL MODE

SELECT COMMAND 1S COMPLETED

CB FF 1

CB FF 2

PARITY FF

1 AND EXTERNAL STATUS LINES TO Z ONLY

RC FLAG SET (BUFFER CONTAINS A NEW BIT)

RC FLAG SET (BUFFER CONTAINS A NEW CHAR,)
FLAG SET (BUFFER READY)

READ FLAG SET (BUFFER CONTAINS A NEW CHAR,)D

RC FLAG SET (BUFFER CONTAINS A NEW WORD)
TX FLAG SET (BUFFER READY FOR A NEW BIT)
TX FLAG SET (BUFFER READY FOR A NEW CHAR,D

WBC FLAG SET (BUFFER READY FOR A NEW WORD)
CALL IN PROGRESS

REQUEST ANSWER

DATA MODE

bt b b b b b pd s

b bk e b ek beb el b b
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NES

NES

i

DIF
DIF
DIF
DIF

DIF
DIF
SEL
DIF
DIF
DIF
DEF
DEF
DEF
DEF

DEF

DEF
DEF
DEF
DEF
DEF

DEF
DEF

DEF
DEF
DEF

DEF
DEF

DEF

OPERAND

W

W DN N = — — - O W o ~N

FFEW

v

OCTAL
022040

022100

024000
024001
024002
024004

024010
024100
024100
024200
024400
025000
026000
026001
026001
026001

026001

026001
026002
026002
026002
026002

026004
026004

026004
026010
026010

026010
026020

026040

GROUP

CBC

cBC

csuv
Ccsu

BSU
BBC
CcBC
CIu

PTR

WBC
BBC
CBC
CIv
WBC

BBC
cscC

WBC
BBC
CBC

WBC
BBC

BBC

DESCRIPTION
CARRIER ON

CLEAR TO SEND

DRIVE INTERNAL FUNCTION
RESET CB 1 AND 2, AND RESET PARITY BIT FF
RESET BUZZER FLIP-FLOP ,

SET BUZZER FLIP=-FLOP /

INITIATE HARDWARE LOAD PROCESS

SELECT PERIPHERAL CONTROLLER

SELECT PERIPHERAL CONTROLLER

SET CONTROL BIT FLIP=-FLOP 1

SET CONTROL BIT FLIP=FLOP 2

SET THE PARITY BIT FLIP=-FLOP

DRIVE EXTERNAL FUNCTION

RESET RECEIVE FLAG AND DATA BUFFER
RESET RECEIVE FLAG AND DATA BUFFER
RESET FLAG AND BUFFER, SET RECEIVE MODE

RESET FLAG AND READ NEXT CHARACTER

RESET RECEIVE FLAG AND DATA BUFFER

RESET TRANSMIT FLAG AND DATA BUFFER
RESET TRANSMIT FLAG AND DATA BUFFER
RESET FLAG AND BUFFER, SET TRANSMIT MODE
RESET TRANSMIT FLAG AND DATA BUFFER

TURN CARRIER OFF
TURN CARRIER OFF

TURN CARRIER OFF
TURN CARRIER ON
TURN CARRIER ON

TURN CARRIER ON
RESET RECEIVE CLOCK

SET ECHO MODE

et

143
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OPR OPERAND OCTAL GROUP DESCRIPTION W.T,

DEF 7 026100 BBC RESET ECHO MODE 1
DEF 9 026400 CBC ANSWER INCOMING CALL 1
DEF 9 026400 CIU AUTOMATIC PRIORITY INTERRUPT THE 225 1
1
DEF 0 027000 CBC DISCONNECT CALL 1
DEF 0 027000 CIU RESET THE ADDRESS REGISTER 1
SCN I 030000 BBC SCAN BIT BUFFER UNITS 1+3N
CSR I 032000 Csu CONTROLLER STATUS REOUEST 3-10
SLl FROM,TO 040000 SHIFT LEFT 1 1
SR1 FROM, TO 042000 SHIFT RIGHT 1 1
SL6 FROM, TO 044000 SHIFT LEFT 6 1
SR6 FROM, TO 046000 SHIFT RIGHT 6 1
cL1 FROM, TO 050000 CIRCULATE LEFT 1 1
CR1 FROM,TO 052000 CIRCULATE RIGHT 1 1
CLb FROM, TO 054000 CIRCULATE LEFT 6 1
CRb FROM, TO 056000 CIRCULATE RIGHT 6 1
TRA FROM, TO 060000 TRANSFER 1
TRC FROM, TO 062000 TRANSFER COMPLEMENT 1
BCO FROM,TO 064000 BIT CHANGE ZERO (8-LEVEL LINE TO 6-BIT) 1
BC1 FROM, TO 066000 BIT CHANGE ONE (6~BIT TO 8-LEVEL LINED 1
SLS FROM,TO 070000 SHIFT LEFT SPECIAL 1
SRS FROM,TO 072000 CIRCULATE RIGHT SPECTAL 1
BRU M 100000 BRANCH UNCONDITIONALLY 1
BRS M 110060 BRANCH TO SUBROUTINE 3
BZE M 120000 BRANCH 1F ZERO FF IS ZERO 1
BNZ M 130000 BRANCH IF ZERO FF IS NON-ZERO 1
BPL M 140000 BRANCH IF PLUS FF IS PLUS 1
BMI M 150000 BRANCH IF PLUS FF IS MINUS 1
BEV M 160000 BRANCH IF EVEN FF IS EVEN 1
BOD M 170000 BRANCH IF EVEN FF IS ODD 1
LDC M 200000 LOAD C FROM M 2
LDD M 210000 LOAD DOUBLE -=- A,B FROM M, ,M+] 3
LbZ M 220000 LOAD Z (BRANCH FLIP-FLOPS) FROM M 2
LD0O M 230000 LOAD Q FROM M 2
AMD M 240000 ADD DOUBLE -~ ADD M,M+1 TO A,B 3
LDT M 250000 BSU LOAD T (TRANSMIT DATA DRIVERS) FROM M 2
L.DF M 260000 LOAD SPECIAL FLIP-FLOPS FROM M 2
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OPR

STC
STD
STZ
CMM
ADO
SBO
STF
LDA
CMA
AMA

NMA
RMA
XMA
AAZ
STA
CAM
AAM
NAM
RAM
XAM

NAZ
XAZ
L.DB
CcMB
AMB
NMB
RMB
XMB
ABZ
STB

CcBM
ABM
NBM
RBM
XBM
NBZ

1XBZ

GROUP

SLT
SLW
WFL
WPL

GROUP
PRF:

RRF
WRF

OPERAND OCTAL

300000
310000
320000
330000
340000
350000
360000
4oooo0o0
Lioo000
420000

TITIXZTTZTX

=

430000
440000
450000
460000
500000
510000
520000
530000
540000
550000

TIZITITIZXTITXIX

560000
570000
600000
610000
620000
630000
640000
650000
660000
700000

710000
720000
730000
740000
750000
760000
770000

TTIITIIZXIX ZIIZIIZIZTIIZTTXXX

MNEMONIC

MNEMONIC

GROUP

HSP

HSP
HSP
HSP
HSP

DSU
DSU

DSU
DsuU

DESCRIPTION

STORE C IN M

STORE DOUBLE -- A,B IN M,M+1

STORE ZERO IN M

STORE M~NOT IN M (COMPLEMENT M TQ M)
ADD ONE TO M

SUBTRACT ONE FROM M

STORE SPECIAL FLIP=-FLOPS

LOAD A FROM M

LOAD A WITH M-NOT (COMPLEMENT M TO AD
ADD M TO A

M AND A TO A

‘M OR A TO A

M XOR A TO A

ADD A,M - RESULT TO Z DRIVERS

STORE A IN M

STORE A-NOT IN M (GOMPLEMENT A TO M)
ADD A TO M

M AND A TO M

M OR A TO M

M XOR A TO M

M AND A TO Z ONLY

M XOR A TO Z ONLY

LOAD B FROM M

LOAD B WITH M=NOT (COMPLEMENT M TO B)
ADD M TO B

M AND B TO B

M OR B TO B

M XOR B TO B

ADD B,M - RESULT TO Z DRIVERS

STORE B IN M

STORE B=-NOT IN M (COMPLEMENT B TO M)
ADD B TO M

AND B TO M

OR B TO'M

XOR B TO M

AND B TO Z ONLY

XOR B TO Z ONLY

ZTTTXTXX

HIGH SPEED PRINTER INSTRUCTIONS

SLEW PAPER TO TAPE PUNCH
SLEWING OF PAPER
WRITE FORMAT LINE
WRITE PRINT LINE

DISC STORAGE UNIT INSTRUCTIONS
POSITION DISC STORAGE UNIT

READ DSU
WRITE DSU

=
-
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OPR
GROUP

BKW
RBD
RBS
RTB
RTD
RWD
WEF
WTB
WTD

GROUP

CcL2
CL3
CLY
CL5
CL7
CL8
CL9
CR2

OPERAND

MNEMONIC

MNEMONIC

FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO
FROM, TO

FROM, TO
FROM, TO
FROM, TO
FROM, TO
M

M
FROM, TO

FROM, TO
FROM, TO
FROM, TO

FROM, TO
FROM, TO
FROM, TO
I
M
M
M
FROM, TO
FROM, TO
FROM, TO

FROM, TO
FROM, TO
FROM, TO
FROM, TO
I

OCTAL

GROUP
MTS

MTS
MTS
MTS
MTS
MTS
MTS
MTS
MTS
MTS

MACRO

MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO

MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO

MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO

MACRO
MACRO
MACRO
MACRO
MACRO

DESCRIPTION
MAGNETIC TAPE SYSTEM INSTRUCTIONS

BACKSPACE AND POSITION WRITE HEAD
READ BACKWARD DECIMAL

READ BACKWARD BINARY

READ TAPE BINARY

READ TAPE DECIMAL

REWIND

WRITE END OF FILE

VIRITE TAPE BINARY

WRITE TAPE DECIMAL

GENERAL ASSEMBLY PROGRAM MACRO INSTRUCTIONS

CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE LEFT
CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT

WOONU FWN

W

CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT
CIRCULATE RIGHT
SUBTRACT A FROM
SUBTRACT B FROM
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT LEFT

TTOoo~NwWN

v W

SHIFT LEFT
SHIFT LEFT
SHIFT LEFT
SHIFT A,B LEFT I BITS
SUBTRACT M FROM A
SUBTRACT M FROM B
SUBTRACT M,M+1 FROM A,B
SHIFT RIGHT 2

SHIFT RIGHT 3

SHIFT RIGHT &4

W 0o~

SHIFT RIGHT 5
SHIFT RIGHT 7
SHIFT RIGHT 8
SHIFT RIGHT 9
SHIFT A,B RIGHT 1 BITS

143
1+3
1+3
1+3
1+3
143
143
1+3
143

WWR FPFWNRNWWN

VM T WNONNEFTWNON

Fuwro~NFFNFWN

N EFWwWPPWUDm
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INDEX TO INSTRUCTIONS
LOAD PAGE LOGICAL PAGE
INSTRUCTIONS OPERATION
INSTRUCTIONS
40 LDA M 1I-3
60 LDB M 3 43 NMA M II-8
20 LDC M 3 58 NAM M 8
21 LDD M 3 63 NMB M 8
26 LDF M 24 73 NBM M 8
23 LDQ M 3 56 NAZ M 8
25 LDT M 25 76 NBZ M 9
22 LDZ M 3 012 NCZ I 9
41 CMA M 3 020 NIS 1 22
61 CMB M 4 022 NES I 25
011 _PIC 1 4 44 RMA M 9
54 RAM M 9
STORE 64 RMB M 9
INSTRUCTIONS 74 RBM M 10
45 XMA M 10
50 STA M 5 55 XAM M 10
70 STB M 5 65 XMB M 10
30 STC M 5 75  XBM M 10
31 STD M 5 57 XAZ M 11
3 STF M 24 M  XBZ M 11
32 STZ M 5 014 XCZ I 11
51 CAM M 5
71 CBM M 5 REGISTER
33  CMM M 5 TRANSFER
INSTRUCTIONS
ARITHMETIC
INSTRUC TIONS 060 TRA FROM, TO 13
062 TRC FROM, TO 13
42 AMA M 6 040 SL1 FROM, TO 13
52 AAM M 6 042 SRl FROM, TO 13
46 AAZ M 7 044 SL6 FROM, TO 13
62 AMB M 6 046 SR6 FROM, TO 13
72 ABM M 6 070 SLS FROM, TO 14
66 ABZ M 7 072 SRS FROM,TO 14
37 AMD M 6 050 CL1 FROM,TO 14
34 ADO M 6 052 CR1 FROM, TO 14
35 SBO M 7 054 CL6 FROM, TO 14
010 AIC I 6 056 CR6 FROM, TO 14
064 BCO FROM, TO 15
BRANCH 066 BC1 FROM, TO 15
INSTRUCTIONS
SPECIAL
10 BRU M 16 INSTRUCTIONS
11 BRS M 16
12 BZE M 16 00 HLT 24
13 BNZ M 16 024 DIF I 22
14 BPL M 16 026 DEF I 25
15 BMI M 16 030 SCN I 25
16 BEV M 16
17 BOD M 1
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APPENDIX D
COMPUTER INTERFACE UNIT (CIU931)

GENERAL DESCRIPTION

The CIU-931 Computer Interface Unit provides the means for connecting the DATANET-30 and
a GE-400 or -600 Series computer (Figure D-1),

The computer interface unit (CIU) connects into the buffer selector of the DATANET=~30 and into
one standard input/output channel of the other computer, The buffer selector address of the CIU
is specified by the buffer selector address channel for the CIU, Since the CIU connects the DATA~
NET-30 with either a GE-400 or -600 Series computer, for the purposes here, both of these
computers will be referred to as the “external computer,”

DATANET~30 1/0 CHANNEL
/ GE-400 Series Computer
GE-600 Series Computer

CcIU-931 (@~ P:J

Figure D-1. CIU-931 Connecting a DATANET-30 with an External Computer

Data is transferred in both directions but only in one direction at a time, Control of the direction
of data flow is established and maintained by either the external computer or the DATANET-30,
Should both the DATANET-30 and the external computer desire control at exactly the same time,
the external computer is given priority,

As shown in Figure D-2 more than one CIU can be installed in a DATANET~30. Each CIU
occupies two modules, There is no restriction on the number used, other than the physical space
occupied,
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GE-600 GE-400
DATANET-30

CIU-931

(/ l l \) Remote Terminals

Figure D-2. DATANET-30 with Two CIU-931's

Data Transfer

The CIU has an 18-bit buffer, Data is transferred one character at a time to or from the external
computer and one DATANET-30 word at a time to or from the DATANET~30. The CIU contains
the necessary shift circuitry to accumulate characters into words and separate sequential
characters, depending on the direction of data transfer, Data transfer is illustrated in Figure D-3,

External
DATANET~30 CIU Computer
i . 6 Bits +
18 Bits, No Parity 0dd Parity
q >
Parity
Generated
CIU
18 Bits, No Parity gdgi;s Tt
ari
<4 < y
Checks and
Removes Parity

Figure D-3. Data Transfer Through a CIU-931

DATANET~30 TO THE COMPUTER INTERFACE UNIT. When the CIU has received a word from
the DATANET-30, a signal for the external computer to read is generated, The external computer
initiates the transfer of one character at a time from the CIU, When the three characters have
been transferred, the CIU notifies the DATANET-30 that another word can be transferred, The
DATANET-30 program then transfers another word to the CIU, This process continues until
the DATANET-30 or external computer sends an End Data Transfer signal to the CIU,

EXTERNAL COMPUTER TQ THE COMPUTER INTERFACE UNIT, When the CIU has received

three characters from the external computer, a signal for the DATANET-30 to transfer the three
characters is sent to the DATANET-30, The DATANET-30 program must detect this signal and
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transfer the data from the CIU, When the data has been transferred from the CIU, the external
computer can transfer three more characters to the CIU, This process continues until the
external computer or DATANET-30 sends an End Data Transfer signal to the CIU,

DATA FLOW THROUGH THE COMPUTER INTERFACE UNIT, Whendatais transferred from the
CIU to the external computer, the most significant character of the DATANET-30 word is trans-
ferred first and the least significant last,

Characters received by the CIU from the external computer are assembled into a three-character
word, The first character is transferred to the most significant part of the DATANET~30 word
and the third character is transferred as the least significant,

If an End Data Transfer signal is received from the external computer before a full three-
character word is shifted into the CIU, the characters in the data register are shifted to the
most significant positions, Zeros are inserted by the CIU into the unfilled character positions
before the word is transferred to the DATANET-30, ‘

Performance Summary

The following lists the performance characteristics of the CTU-931:
Data medium--Contents of memory,

Speed--Up to 39,000 character per second, depending on the DATANET-30 program and the
type of a standard channel in the external computer,

Data format--Oriented in accordance with the program,

Operational mode--On line under program control,

Checks-~Parity check performed by the CIU on each character during data transfer from the
external computer to the CIU and parity generated on each character during data transfer

from the CIU to the external computer,

Controls and indicators--None in the usual sense, except for manual reset button on the
control panel of the DATANET-30, All other controls and indicators are by program only.

STATUS CONDITIONS

A total of six status indications may be presented to the DATANET-30, Status is transmitted
on the four external status lines, numbers 3, 4, 5 and 6, Status codes are defined in Figure D-4,

CODE STATUS MEANING

NES

6543

0000 Ready The CIU is ready to receive a Write Initiate
instruction,
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CODE STATUS MEANING

1000 Busy The previous command has been accepted. No
more commands may be transmitted until ter-
mination of this command,

0010 Command This status is caused only by an improper sequence
Rejected of instructions from the DATANET-30. The
DATANET-30 is not notified if a.command by the

external computer is rejected by the CIU,

0100 Intermediate The CIU is waiting for a Read Response command
from the computer to which Intermediate status
is presented,

0001 Parity This indicates that a parity error occurred,
Error
0011 Time-Out This indicates a time-out occurred,

Figure D-4, Permissible Status Returns to the DATANET-30,

ERROR CONDITIONS

Parity Error

A parity error occurs only during data transfer from the external computer to the CIU. A Time-
Out or Parity Error status and a Terminate are presented to both the external computer and the
DATANET-30. The status must be detected by each,

Detection of a parity error on data from the external computer causes the data transfer to cease,
The data flag (NES1)is not set, Data included in that transfer to the CIU is lost, The DATANET-30
program needs to determine Time-Out or Parity Error status because the external computer will
try to send the same data again, starting with the functional message, The Time-Out and Parity
Error status and Terminate must be reset by the DATANET-30 program,

In the event of a parity error, the following conditions prevail:

1. The external computer must start entire transmission over again,

2. The external computer must start with a Write Initiate instruction,

3, The status remains in the CIU until the external computer issues a Write Initiate
instruction, Prior to the Write Initiate, the following status is presented to the DATA~
NET-30:

a, Time-QOut or Parity Error

b, Terminate
c. External status line 1 (NES1) not set

DATANET=3$0-



After the Write Initiate, the following status is presented to the DATANET~30:

. Time~Out or Parity Error
Terminate

Special Interrupt

NES1 not set

Q-O-C'Sn

The DATANET-30 must interrogate for over-all status and operating conditions, Time-Out or
Parity Error and Terminate must be reset, The Special Interrupt indicates a Write Initiate
instruction from the external computer, The above combination indicates that the preceding
transmission will probably be sent again,

The indication to the DATANET-30 that the entire data transfer has taken place is that a Terminate
has been received with a Ready status and/or that the total number of words received agrees with
the functional message,

Data Transfer Timing Error (Time-Out)

The data transfer timer is used as an error condition check on the operation of both programs,
The timer is set for 100 milliseconds and is started from zero after each of the following:

1, A Write Initiate (DEF 8) instruction from the DATANET-30,

2. A Write Initiate (WDN) instruction from the external computer,
3. A Read Response (DEF 9) instruction from the DATANET-30.

4, A Read Response (RDN) instruction from the external computer,

5, Data transfer to or from the CIU,

The timer is running upon the completion of the functional message, Thus the DATANET-30
and the external computer must analyze the functional message and reply within 100 milliseconds
after the last part of the functional message is transferred from the CIU,

In the event that the timer reaches 100 milliseconds (time-out) without either a Read Response or
data transfer taking place, an error condition is assumed; and a Time~QOut status with Terminate
is presented to both the DATANET-30 and the external computer, Special Interrupt to the
DATANET-30 is reset if the DATANET-30 does not answer a Write Initiate from the external
computer,

Should a time-out occur, the data transfer from the external computer ceases and the data flag
(NES1) is reset. The entire data transfer must be sent again regardless of the direction of data
transfer, The same status conditions prevail as for a parity error,

The DATANET-30 must detect the over-all status, Time-Out status and Terminate must be
reset, If the direction of transfer was from the DATANET-30, the transfer sequence must start
with a Write Initiate instruction, functional message, etc., The status to the external computer
must be reset by the external computer, The timer starts again when the DATANET-30 issues
the Write Initiate, :

~
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If the direction of transfer was to the DATANET-30, the status in the CIU must be reset; and the
DATANET-30 must wait for the external computer to start the transfer sequence,

Terminate

The Terminate signal normally indicates the termination of data transfer, The Terminate signal
is transmitted to both the external computer and the DATANET-30 along with the current status,
The Terminate signal results normally from an End Data Transfer instruction to the CIU, The
Terminate signal must be reset by the DATANET-30 program, A Terminate signal is also
generated because of a time-out or parity error,

Special Interrupt

The Special Interrupt signal indicates to the receivingprogram that a valid Write Initiate has been
accepted by the CIU, The CIU is now waiting for a Read Response from the program receiving
the Special Interrupt,

Functional Message

The functional message consists of four DATANET-30 words, The CIU circuitry detects the
transfer of the first four words (12 characters to the CIU) and temporarily halts data transfer,

The contents of the 12 characters of the functional message can be in any format or sequence
and contain whatever information is desired by the two operating programs, The functional
message can contain the number of words to be transferred, the type of data, what is to be done
with the data (store on DSU, punch on cards, request a reply), etc, Depending on the system
operation, the first 12 characters can also be the first part of a message--that is, a header plus
part of the text, In short, the first 12 characters transferred can be anything agreed upon by the
two operating programs,
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INSTRUCTION REPERTOIRE

The instructions are classified under buffer selector instructionsfor the DATANET-30. They are
the Drive External Function (DEF), External Status Lines (NES), and Register Transfer (TRA)
instructions, The rules for using theseinstructionsare the same as those for other DATANET-30
buffer selector instructions, ' :

Drive External Function Instructions

DEF1

DEF2

DEF3,4

DEF5

DEF6

DEF1

DEF8

Reset Data Flag--Resets the data flag of the shift register and enables
three more characters to be transferred into the CIU from the external
computer,

Reset Data Flag--Resets the data flag of the shift register before an-
other word is transferred into the CIU from the DATANET-30,

Not assigned.

Reset Terminate~-This instruction must be given each time Terminate
is presented to the DATANET-30, ,

Reset Status--Resets all status conditions to the DATANET-30 except
Intermediate, The CIU goes to Ready status,

Not assigned.

Write Initiate--Establishes control in the CIU for direction of transfer
of data, The CIU sends a Special Interrupt signal and Intermediate
status to the external computer, In order to start data transfer, the
external computer receiving the Special Interrupt must then issue a
Read Response command,

A Write Initiate command is terminated by any of the following actions:

Either the DATANET-30 or the external computer generates an
End Data Transfer signal,

When the Write Initiate is from the external computer and after
data transfer from the external computer has started, the DATA-
NET-30 issues a Write Initiate instruction (after the functional
message),

The CIU is reflecting Busy status to either the DATANET-30 or
external computer or both and no data has transferred for 100
milliseconds,

If the CIU receives simultaneous Write Initiate instructions, the
external computer is given priority, The instruction issued by the
DATANET-30 is not accepted and Intermediate status is indicated to
the DATANET-30,

The external computer can also take priority if the external computer
issues a Write Initiate after the DATANET-30 instead of a Read
Response, The Write Initiate from the DATANET-30 is canceled, and
Intermediate status with Special Interrupt is indicated to the
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DEF9

DEFO0

DATANET-30. A Read Response instruction must now be given by the
DATANET-30, The Write Initiate from the external computer replaces
and cancels the Write Initiate from the DATANET-30,

Read Response~-Enables transfer of data from the external computer
to the CIU, This is issued by the DATANET-30 in reply to a Special
Interrupt from the CIU and after the functional message,

A Read Response instruction is accepted by the CIU only when it is
reflecting Intermediate status, Acceptance of the instruction changes
status to Busy.

End Data Transfer--Indicates to the CIU that data transfer has ceased.
This instruction is issued by the program when the entire data transfer
has been completed by the DATANET=-30,

The End Data Transfer signal causes the CIU to:

1, Store the End Data Transfer signal until the external computer
has taken all three characters before issuing the Terminate signal,

2, Send a Terminate signal to both the external computer and the
DATANET-30,

3, Leave the CIU data flag (NES1) in a reset state,

4, Indicate Ready status to both,

External Stafus Lines

NES1

NES2
NES3
NES4
NES5
NES6
NES7
NES8

NES9

The data flag--Set when the CIU is ready to transfer another word to
or from the DATANET-30, Reset when a word is transferred to or
from the DATANET-30, This condition is indicated for data flow in
both directions.

Not used,

CIU status lines--These four lines represent the code for the status
conditions, Status is present at all times on these lines,

Not used,
Not used,

The Special Interrupt signal--Set when the CIU sends a Special Interrupt
as the result of a Write Initiate command from the external computer
to the CIU, The DATANET-30 program must test this line every
basic program cycle or in time to prevent the 100-millisecond timer
from running out,
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NESO The Terminate signal--Set when the CIU sends a Terminate signal
indicating end of data transfer,

Register Transfer Instruction

TRA ' FROM, TO Data is transferred from or to the CIU,
Examples:
TRA R,B Data is transferred from the CIU to the B-register, and the CIU data

flag (NES1) is reset,

TRA B,T Data is transferred from the B-register to the CIU, and the CIU data
flag (NES1) is reset,
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PROGRAMMING CONSIDERATIONS

Output Signals to the DATANET-30

Output signals from the CIU tothe DATANET-30are generated in the CIU as shown in the following

table,

From External Computer to the CIU

From the CIU to DATANET-30

End Data Transfer

Data transfer causing a parity error or
a time~out error

Write Initiate

Read Response

3 characters

Commands being Rejected because of
Parity error
Invalid code
Improper sequence

Request status

Reset status

Terminate with Ready status

Termirnate with Parity Error status
Special Interrupt with Intermediate sté.tus ;
Terminate with Intermediate status

Data flag (NES1) set with Busy status
Data flag (NES1) set with Busy stafus

No signal

No signal

No signal
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Instruction Sequence of Operations

EXAMPLE A, In Figure D-5, assume that nothing is happening and the CIU is in Ready status.
When the external computer issues a Write Initiate (WDN) instruction, the CIU sends a Special
Interrupt signal to the DATANET-30, The CIU is now busy to the external computer and in
Intermediate status to the DATANET-30, When the DATANET-30 issues a Read Response, the
CIU goes busy to the DATANET-30; and data transfer occurs, The functional (control) message
is transferred first, After the functional message has been transferred, the CIU halts data
transfer and sends a Terminate and Intermediate status to the DATANET-30, There are two
possibilities at this point:

1,

DATANET=$0-

The DATANET-30 can accept data (Figure D-5). A Read Response is issued by the
DATANET-30, and data transfer continues until an End Data Transfer is sent from the
DATANET-30 or the external computer, The CIU sends Terminate signals to both

computers,

The DATANET-30 cannot accept data (Figure D-6), The DATANET-30 issues a Write
Initiate to the CIU, and a Terminate is sent to the external computer, The external
computer issues a Read Response to find out why the DATANET~30 cannot accept data,
A functional message is transferred, the DATANET-30 issues End Data Transfer, and
the CIU sends a Terminate to both computers ending the sequence, This ends the
sequence started by the external computer,

If the DATANET-30 issues a WRI for the purpose of rejecting a functional message, the
DATANET-30 must issue an End Data Transfer after the functional message for reject,
If the DATANET-30 is then to transfer data, it must originate a new WRI sequence,




CIU-931

Status of CIU
Busy . Busy
Intermediate Intermediate
Ready Ready
EXTERNAL Error
COMPUTER Condition DATANET=-30
write Ioerrapt
Initiate _.) S —
Read
<——-"‘"— Response
Functional DATA | TRANSFER,
Message > 12 CHARACTERS ' q
——---——--——--——--——--——-—r-—'-——— Terminate
DATANET~30
Examines Func-
tional Message.
Reset Terminate
IR I SN AT S R A _§:‘\ Read
Response
Transfer .
Data——@»
-
—— -k —7T — " = olo—eel=_
T8 Terminate
End Data/’/' /
Transfer //
1
Terminate ]
END OF SEQUENCE

Figure D-5. Transfer Sequence from External Computer
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ClU-931

Status of CIU

Busy Busy
Intermediate Intermediate
Ready Ready
EXTERNAL Error
COMPUTER Condition DATANET-30
1
Special
Write Interrupt
Initiate
Read
Response
FUNCTIONAL DATA TRANSFER,
MESSAGE 12 CHARACTERS
_——f o — e - - — g Terminate
DATANET-30
Examines Func-
tional Message.
Cannot accept
data at this
time.
Terminate «—T "
Reset Terminate,
Read Write
Response — — gl s — — . p—— — o — ——— — o——— — — nitiate
«———see DATA TRANSFER
12-Character Message, Data
Nonacceptance of Data Transfer
End Data
Transfer
Terminate

END OF SEQUENCE

M Terminate

Figure D-6. Data-Not-Accepted Sequence (External Computer to DATANET-30)
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EXAMPLE B, In Figure D-7, assume that nothing is happening and the CIU is in Ready status,
When the DATANET-30 issues a Write Initiate instruction, the CIU sends a Special Interrupt signal
to the external computer, The CIU is now busy to the DATANET-30 and in an Intermediate status
to the external computer, When the external computer issues a Read Response, the CIU goes
busy to the external computer, the data flag is set (NES1), and data transfer occurs,

The functional (control) message is first transferred, After the functional message has been
transferred, the CIU halts data transfer and sends a Terminate and Intermediate status to the
external computer while the external computer processes the functional message, The CIU is
again in an Intermediate status, This status remains until the external computer is ready to
accept more data, When the external computer issues a Read Response, the data flag is set
(NES1); and data transfer can again occur, Data transfer continues until an End Data Transfer
signal from the DATANET-30, The CIU sendsa Terminate to both computers and indicates Ready
status to both,

The external computer may also issue and End Data Transfer command if it has received charac-
ters in a multiple of 3. A Terminate signal with Ready status is presented to both computers.
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CIU-931

Status of CIU

Terminate «g—

Busy Busy
Intermediate Intermediate
Ready Ready
EXTERNAL Error
COMPUTER Cond.ition DATANET=-30
. Write
Special e Initiate
Interrupt
Read
Response e e T e e — — — o — — — _—— - — =
DATA TRANSFER Data
«@————— FUNCTIONAL MESSAGE - Transfer
12 CHARACTERS L
Terminate oge— R o ] L
Read
Response e i T e i e — —— e e = F =
Data
DATA TRANSFER - El‘rans for
Terminate @8- e — — e —— || End Data
[~ Transfer
1™ Terminate
Reset
Terminate
END OF SEQUENCE
DATA TRANSFER
End Data T ¢
Transfer ™ ——=> Terminate
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Figure D-7. Transfer Sequence from DATANET-30




EXAMPLE C, Figure D-8 shows a sequence when the external computer cannot accept data, The
CIU is in a Ready status, and the DATANET-30 issues a Write Initiate instruction, The sequence
for transfer of the functional (control) message is the same as that described in the previous
section, Having transferred the functional message, the CIU halts the transfer of data.

At this point, the external computer cannot accept the data and issues a Write Initiate instruction,
This causes a Terminate signal to be sent to the DATANET-30 and causes Intermediate status,
DATANET-30 must now answer with a Read Response, The external computer sends a functional
message indicating nonacceptance of data, The DATANET-30 must now issue an End Data Transfer
and terminate the sequence, The DATANET-30 receives a Terminate signal, The DATANET-30
cannot attempt to do another Write Initiate (DEF8) until the CIU is again in Ready status and
Terminate is reset,

CIU-931
Status of CIU
Busy Busy
Intermediate Intermediate
Ready Ready
EXTERNAL Error
COMPUTER CondiFion DATANET-30
Write
Special Initiate
Interrupt
FUNCTIONAL MESSAGE
Read _____ 1 trem——2298
Response
Dat
DATA TRANSFER Transrer
. 12 CHARACTERS
Terminate
Cannot accept | | &~ T T ~TTTT7T—T—/——T~— — - ]
data
Write _—_—____Pp Terminate
Initiate
FUNCTIONAL MESSAGE Read
________________ Response
Data DATA TRANSFER
12 CHARACTERS End Data
Transfer " Pransfer
Terminate eg— r Terminate

Figure D-8, Data-Not-Accepted Sequence (DATANET-30 to External Computer)
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- EXAMPLE D. If a parity error occurs (Figure D-9), the CIU halts data transfer, sends Terminate
) to both the external computer and the DATANET=-30, and indicates Parity Error status to both., A
time-out condition has the same results,

Status of
clU
Busy Busy
EXTERNAL Error I I
COMPUTER Condition DATANET-30

DATA TRANSFER
Either Direction
-_— L
b >
. Ha|lts
Parity Dalta
Error
Tran|sfer

Terminate - \ ®  Terminate

. Ha|lts
Time- Dalta
out Tran|sfer

& Terminate

Terminate - \/

Figure D-9. Error Condition Sequence

b
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- PROGRAMMING CONVENTIONS

The following items cover programming conventions, restrictions, and suggestions that must be
considered for maximum programming efficiency,

DATANET-30 Conventions

The DATANET-30 conventions are as follows:

10.

11,

The status of the CIU is always indicated in the status lines (NES3, 4, 5, and 6).

External status line 9 (NES9) must be checked within every 100 milliseconds to prevent
time~out in the CIU when a Special Interrupt condition exists, :

External status line 1 (NES1) must be checked within every 100 milliseconds to prevent
time~out in the CIU during data transfer,

A Reset Status (RSS) (DEF6) can reset any status except Intermediate. The instruction
must be issued to reset Parity Error, Time~Out or Command Reject,

The CIU halts data transfer after the first four DATANET-30 words. This ié the halt
after the functional message,

If necessary, by issuing a Write Initiate instruction, the DATANET-30 can interrupt and
terminate data transfer from the external computer during data transfer after the func-
tional message, The external computer status goes from Busy to Intermediate, The
DATANET-30 status remains Busy,

The progrim must always reset the Terminate signal (DEF5) if Terminate is present,
before issuing a Read Response or Write Initiate,

If a time-out occurs before a Read Response by the DATANET-30 is given, Intermediate
status and Special Interrupt are replaced with Time-Out status and Terminate,

An End Data Transfer signal at any time from the external computer terminates data
transfer from the DATANET-30, providing a multiple of 3 characters have been received
by the external computer.

There are two ready conditions. The first is Ready status (NES3, 4, 5 and 6), when the
CIU is ready to accept a Write Initiate instruction. The second occurs when the CIU is
ready to transfer data (NES1) either to or from the DATANET-30.

The DATANET-30 must send at leastone more word to the CIU/external computer follow-
ing the functional message.

External Computer Conventions

The CIU is in all respects a peripheral to the external computer, except that:

1,

2.
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The CIU halts data transfer after the first 12 characters,

If the external computer issues a Write Initiate and does not get a Read Response from
the DATANET-30 before the 100-millisecond timer times out, the CIU drops the WDN,
sends Time-Out status and Terminate to both computers, The external computer must
again try the Write Initiate,
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3., Data transfer from the DATANET-30 can be interrupted once the Read Response has
been issued, if the external computer issues an End Data Transfer signal,

4, The DATANET-30 can interrupt and terminate data transfer from the external computer
after the functional message has been transferred,

5. A Reset Status (RSS) instruction to either computer must be issued only to reset Parity
Error or Time-Out status,

6. The timer starts after completion of each command sequence and after each transfer
of data,

7. After transfer of the functional message from the DATANET-30, three more characters
must be transferred from the CIU, If this transfer does not take place, a time out will
occur. If only one or two characters are transferred and then an End Data Transfer is
issued by the external computer, the CIU will time out,

8. The external computer must always receive data from the CIU in a multiple of three
characters before issuing an End Data Transfer. If all characters are not transferred
from the CIU, a time out will occur.

PROGRAMMING EXAMPLES

Receive Example

The example in Figure D~10 shows one way information may be received, This is not necessarily
the way it would be done inanoperating program, The example assumes that (1) the DATANET-30
can wait for the external computer to send data, (2) a block of 50 words will be received, (3) an
area in memory has been reserved for the functional message, (4) a subroutine will analyze the
functional message, and (5) the data will be stored in a properly assigned area, Also, some error
checking has been omitted,

Three symbols have been left undefined intentionally, CHECK and EXIT serve as a means for
checking status and returning to the main program, ANALCH1 will depend upon the contents of
the functional message,

Transmit Example

The example in Figure D-11 shows one way information may be transmitted, This is not neces-
sarily the way it would be done in an operating program, The example assumes that (1) the
DATANET-30 can wait at various times in the program, (2) the functional message has been pre-
pared, (3) the data is in memory ready tobe transferred, and (4) a method for determining when to
send the End Data Transfer signal has been established, Also, some error checking has been
omitted,

Four symbols have been left undefined intentionally, These serve as means for checking status
of the CIU and returning to the main program, The development of CHECK1, CHECK2, OUT, and
EXIT will depend upon program design.




PAGE GO
OUULDY SATPCE FROWRAM FUR™TRE UT‘U gl
00020
004000 00030 TTTTTTTORG T R048TTT T U TORIGINT LOCATION T
04000 104004 00040 FUNTASB INA *+1 TABLE FOR FUNCTIONAL MSG
I il TTOUO0A GOOB T BEE 4 T e et e e
* 04005JQ goooo00 00060 CHECK WHY STATUS IS NOT INTERMFD!ATE
LELLL) 103007 T007T DRTASTR INA %57 TDATR RECETVED STURAGE "ARFA
poons62 00080 BSS 50 .
W UAU72U T 000000 00090 T ANALYCUHR [NR ARALYCHL ™ “ANALYSE FUNCTTONAL MSG ROUTINE ="~
* 04073U°:-000000
F IR UTAAG 00T UUIUU_ “““ EXIT T e T RETURNTTO T MATN T PROGRAM T o
04075,!:7000001 00110 D1 DEC 1 CONTROL CONSTANT
o032 00120 CTURDDR ~EQU 2§ CTU ADDRESS™
04076 000062 00130 FIFTY DEC 50 ‘NORDS RECEIVED CONSTANT
00140+ T T T e e
00450% RECEIVE FUNCTIONAL MESSAGE
U0TE0w
04077 011032 00470 READ :  PIC CIUADDR PUT ClU ADDRESS IN C REG
TEI0T 722400 U0T8T READT NES™Y TS SPEC INTERRUPTUN
04101 120100 00190 BZE *=1 NO CHECK AGAIN
14102 TZ54T00 00200 DEF Y READ RESFUNSE ™
04103 022001 po210 DF NES 1 1S DATA FLAG SET
TAT04 120103 00227 BZE #=Y NO CHETK AGATIN
04105 060044 00230 TRA R,B YES RECEIVE WORD
ST #L0E T 70400000240 STBFUNTAB; STOREIN™MSG "TABLE
04107 023000 00250 NES 0 1S TERMINATE SET
14110 T20710% 00260 BZEDF NO CHECK 'DATA FLAG -
04111 100112 00270 BRU RECDAT YES TwELVE CHAR RECETVED
0028 0w . e e
00290+ RECEIVE DATA
TUB0TW
04112 022020 00310 ~RECDAT NES 5 1§ STATUS INTERMEDIATE
T O9LLE L2005 T 00320 T T T BZE C CHECKTT 7 UNOTWHAT IS ITT T
04114 026020 00330 DEF 5 YES RESET TERMINATE
TTURLYET LU0y D034 BRSANALYCHR =~ ANALYSE FUNCTIONAL MESSAGE T~ ™
04116 026400 00350 DEF 9 READ RESPONSE
TaLLY UET0TT U360 TRATOLA TTSET COUNT "IN"A REG
04120 022001 00370 BFD NES 1 1S DATA FLAG SET
- 04121 ~ LZTIR0—n0REE " T TBZE Eer ND CHECK AGATN o oo mome s o
04122 060044 00390 TRA R,B YES RECEIVE WORD
04123704006 T O 0UA00 T T T USTE DATASTR, T STORE TN DATA T WURD ARER
04124 420075 00410 AMA D1 . ADD ON TO COUNTER
4125 570078 00320 XAZ FIFTY IS COUNT FIFTY
04126 120074 00430 BZE EXIT RETURN TO MAIN PROGRAM
0127 T23000 00437 NES T TS TERMINATE SET
04130 120120 00450 BZE DFD NO CHECK DATA FLAG
T4131 T26020 WETY TEF 5 YES RESET TERMINATE
04132 100074 00470 BRU EXI1T RETURN TO MAIN PROGRAM
003077 TU487T END READ

Figure D-10. Sample Receive Program
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PAGE 00T - - -
- 07640 00010 ORG %000 ORTGIN LOCATION
* (764040 000000 00020 ouT A ROUTINE TO CHECK
P G A “WHY CIU IS°NOT-READY" - - .
* 07641A0 000000 00040 CHECK1 A ROUTINE TO CHECK
- 005w T T T T W HY CIUT DIDTNOT GO BUSY -
07642 107643 00060 FUNWORD INA w+1 FUNCTIONAL MSG- AREA
Q07643 00n70 BSS 4 e
* 07647A0 000000 00080 CHECK?2 A ROUTINE TO CHECK
00090+ T T T W HY S TATUS IS ND T BUSY
07650 107651 00400 DATASND INA *+1 DATA TO BE SENT
107851 T S
000032 00120 CIUADDR BQU 2s ClU ADDRESS
f=—— 07 7SI 00000001 IO DACOUNT " 0CT L CONSTANT-TO ADN—TO COUNT s
« (0773440 006000 no140 EXIT ) RETURN TO MAIN PROGRAM
T3S U0 0000 o050 LAST T DEC 0" TTOTAL COUNT TO BE "SENT
07736 000004 00160 LASTFUN DEC 4 FOURTH FUNCTIONAL MSG WORD
TGT7T# > (Rt A st I
p0180Ow SEND FUNCTIONAL MESSAGE
00790+
07737 011032 00200 WRITE PIC CIUADDR PUT CIU ADDRESS IN' C REG
T 2602000210 DEF ™5 TTRESET TERMINATE T
07744 022074 06220 WRITEL NES 3456 1S STATUS READY
07742 131640 00230 BNZTOOT ™ T TNO GET QU o
07743 826200 00240 DEF 8 YES ISSUE WRITE INITIATE
07744 0B2047 00250 NES 8 TS STATUS BUSY
07745 131747 00260 BNZ w+2 YES
07746 = 101641 00270 BRI THECKY N0 WHAT ISIT
07747 060010 00280 TRA 0,A LOAD ZEROS IN A REGISTER
97750 0220701 0g2%0 Wi, NES T IS DATA FLAG SET
07751 121750 00300 BZE =1 NQ CHECK AGAIN
07752 LELLY] 0U3I0 CDB FUNWORDS YES TRANSFER FUNUTTUNAL WSG
07783 060401 00320 TRA B,T TRANSFER WORD
07754 421733 00330 AMATDATUUNT INCREMENT WORD CUUNT
07785 571736 00340 XAZ LASTFUN 18 THIS THE FOURTH WORD
07756 131750 00350 BNZ W1 NO SEND NEXT WORD
07757 101760 00360 BRU SEND YES SEND DATA
U370
00380 TRANSMIT DATA
00390»
07760 060010 00400 SEND TRA 0,A LOAD ZEROS [N A REGISTFR
07761 022040 00410 S1 NES 6 TS STATUS BUSY
07762 121647 00420 BZE CHECK2 NO WHAT IS IT
07763 022001 00430 NES 1 IS DATA FLAG SET
07764 121761 00440 BZE *=3 NO CHECK STATUS
07785 605650 00450 T T LDB DATASND, T LOAD DATATWORD
07766 060401 00460 TRA 8,T TRANSFER WORD
421733 60470 AMA DACOUNT INCREMENT WORD COUNT
07770 571735 00480 XAZ LAST 1S THIS THE LAST WORD
07771 I¥1767 0049% BNZ 51 . NO TRANSFER NEXT WORD
07772 027000 00500 DEF 0 YES END DATA TRANSFER
07773 161734 00510 BRU EXIT GO TO MAIN PROGRAM
L] U 0000400 60520 END READ
Figure D-11. Sample Transmit Program
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APPENDIX E

ClU-930 COMPUTER INTERFACE UNIT

GENERAL

The CIU-930 provides the interface for the DATANET-30 and a Compatibles/200 information
processing system and is used to transfer 21-bitwords between them, The words are transferred
in parallel, The CIU-930 connects into any channel of the DATANET-30 buffer selector in the
same manner as any other DATANET-30 buffer, On the processor side, the CIU-930 connects
into any priority control channel, The buffer selector address of the CIU is specified by the
wiring of the buffer selector address plug for the CIU module, There is no DATANET-30 hard-

ware restriction on the number of CIU’s which may be used, other than the physical space
occupied. Each CIU-930 occupies one module. The CIU is asynchronous. It has no service

rate and is program controlled,

ClU-930 INSTRUCTIONS

Following are the CIU-930 instructions:

Register Transfer TRAR,B

Five things are accomplished (see illustration below):

1. The data word contained in the CIU data register is transferred to B: CIU (18 -1)
to B(18-1), CIU(19) to control bit 1 flip-flop, CIU (20) to control bit 2 flip-flop and
CIU (21) to control bit 3 flip-flop.

2. The CIU data register is reset,

3. The address register is increased by 1 and receive mode is set (DEF1).
4, The transfer of another word is initiated,

5. The CIU is put in the busy condition,
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GE-200 System to CIU-930 to DATANET-30

Parity Ij I d 1 I ZT |191GE-200 Serieg

Word
21 20 19 18 1

i R(18 - 1) DATANET-30 Word
R(19) to control bit 1 flip-flop

R(20) to control bit 2 flip-flop

. R(21) to control bit 3 flip-flop

Register Transfer TRAB,T

Four things are accomplished (see illustration below):

1. The 18-bit word contained in the B-register is sent to the transmit buffer positions
18-1, Control bit 1 flip~-flop goes to position 19, control bit 2 flip-flop to position

20, and word parity output to position 21,
2. The transfer of the word from the CIU to the Compatibles/200 system is initiated,

3. The address register is increased by 1 and transmit mode is set (DEF2).

4, The CIU is put in the busy condition,

DATANET-30 to CIU-930 to GE-200 System
T(21) Word parity output
T(20) Control bit 2 flip-flop

T(19) Control bit 1 flip-flop
T(18 - 1) DATANET-30 Word

CTTTITL ' ]

21 20 19 18 1
| y
Parity L | Oil | ZT '19l GE—(ZiOO Series
Wor

Mnemonic Operand Word Times
LDT M 1

The contents of the specified memory address M are sent to the address register
of the CIU, :
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Mnemonic Operand Word Times
DEF I 1
DEF 1 Resets data register, increases address register by 1, and puts CIU in receive

mode, Puts the CIU in busy condition, which initiates the transfer of another word
from the computer,

DEF 2 Resets data register (before data comes from a register during a register transfer
instruction), Puts the CIU in the transmit mode, increases address register by 1,

DEF 3 -7 Not used.

DEF 8 Reset Busy.
DEF 9 Sends an automatic program interrupt signal to the computer.
DEF 0 Resets the address register (before the address comes from the program during

a Load T (ILDT) instruction).

EXTERNAL STATUS LINES

External status line indications are as follows:

NES 1 The CIU is not busy.

NES2 - 8 Not used.

NES 9 API is set in the GE-200 Series computer.
NES 10 Not used.

RECEIVE OPERATION

Assume that nothing is happening as far as the CIU is concerned, At some point, the program
in the DATANET-30 initiates taking a block of words from the central processor memory. The
program puts a number equal to one less than the initial memory address of the block in the
address register of the CIU by means of an LDT instruction, Then the program sends a control
signal to the CIU, via the external function drivers, which increases the address register by
1, puts the CIU in the receive mode, resets the data register, and initiates the transfer of the
word from the specified central processor memory location to the data register in the CIU,
After th word is in the data register, the CIU is no longer busy,

This condition can be tested via external status line 1 (NES 1). The program now executes a
register transfer instruction to take the word out of the data register of the CIU and into the
DATANET-30. This register transfer instruction also increases the address in the CIU address
register by 1, puts the CIU in the receive mode, resets the data register, and initiates the
transfer of another word from the central processor memory. This process repeats until the
DATANET-30 program has received a sufficient number of words. '
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An example of receive operation is shown below:

Location Instruction Symbol OPR Operand X Remarks
05670 ORG 3000 ORIGIN LOCATION

05670 011031 PIC 25 PLACE CIU ADDRESS IN C COUNTER
05671 024001 DIF 1 RESET CB1,2 AND 3

05672 251763 LDT ADRESS LOAD CIU WITH 225 MEMORY (225 ADD. -1)
05673 026001 DEF 1 SETS REC, MODE

05674 022001 GETWD NES 1 CIU BUSY

05675 121673 BZE -1 YES, GO BACK

05676 060044 TRA R,B NO, TRANSFER WORD TO B

05677 020002 NIS 2 CHECK OUTPUT OF WORD PARITY NETWORK
05700 135710 BZE ERROR X IF OUTPUT IS ZERO EXIT TO ERROR
05701 705706 STB DATAIN X PARITY OK STORE IN MEMORY

05702 771705 XBZ END IS THIS THE LAST WORD?

05703 125711 BZE EXIT X YES, EXIT

05704 341706 ADO DATAIN NO, ADD ONE TO MEMORY ADDRESS
05705 101673 BRU GETWD GO BACK GET NEXT WORD

05706 777777 END OCT 777777 END CONSTANT

05707 015530 DATAIN IND 7000 INPUT ADDRESS

05710 000763 ADRESS IND 499 225 ADDRESS-1

05711 005752 ERROR IND 3050 ERROR ADDRESS

05712 005757 EXIT IND 3055 NORMAL EXIT ADDRESS

Initially the CIU address is put into the C-register. The address register of the CIU is loaded
with the desired central processor memory address, The address must be less than the desired
starting address, because the DEF 1 instruction which puts the CIU into the receive mode, also
increments the address counter by 1, The CIU is tested for a busy condition by the NES 1 com-
mand and the program stays in a loop until the CIU becomes ready, When the CIU becomes
ready, the word is transferred to the B-register and the address counter is automatically counted
up 1. The word is stored in memory, then tested for end-of-block condition, If the end-of-block
condition is not found, control is transferred back to get another word,

Transmit Operation

Assume that nothing is happening as far as the CIU is concerned, At some point, the program
in the DATANET-30 decides to put a block of words into the Compatibles/200 system. The
program puts a number equal to one less than the initial memory address into the address
register of the CIU with an LDT instruction,

Then the program transfers a word into the CIU data register with a register transfer instruction,
This register transfer instruction also puts the CIU in the busy condition mode, increases the
address in the address register by 1, and initiates the transfer of the word from the data register
into the central processor memory, After the word has been written into memory, the CIU is
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no longer busy. This condition can be tested via external status line 1 (NES1). The DATANET-
30 program can now put another word in the data register and send it to the central processor,
This process repeats until the DATANET-30 program decides that sufficient words have been
transferred to the Compatibles/200 system,

The transmit example works just the reverse of receive with the exception of the DEF 2 instruc-
tion to set the CIU tothe transmitmode and the DIF 1 to reset the CB 1, CB2, and parity flip-flops.

Location Instruction Symbol OPR Operand X Remarks
REM TRANSMIT TO 225 VIA CIU
07640 ORG 4000 ORIGIN LOCATION 4000
07640 011031 PIC 25 PLACE CIU ADDRESS IN C
07641 026001 DIF 1 RESET CBl, 2 AND 3
07642 251747 LDT ADRESS LOAD 225 ADDRESS INTO CIU& SET TRANS
07643 022001 SENDWD NES 1 CIU BUSY MODE
07644 121643 BZE *-1 YES TRY AGAIN
07645 601653 1DB DATOUT X NO LOAD WORD TO BE TRANSFERRED
07646 060401 TRA B,T TRANSFER TO CIU DATA BUFFER
07647 771654 XBZ ENDWD IS THIS THE LAST WORD?
07650 121655 BZE TEXIT YES EXIT
07651 341653 ADO DATOUT NO ADD ONE TO MEMORY ADDRESS
07652 101643 BRU SENDWD GO BACK TRANSMIT NEXT WORD
07653 013560 DATOUT IND 6000 DATANET-30 OUTPUT ADDRESS
07654 777777 ENDWD oCT 777777 END WORD CONSTANT
07655 007722 TEXIT IND 4050 EXIT ADDRESS
07656 001747 ADRESS IND 999 225 ADDRESS-1

The DEF 8 instruction--Reset Busy--is used when an error condition, such as parity error,
causes the GE-200 system to halt when the CIU is busy. When the error condition is reset at the
GE-200 operator’s console, the CIU indicates busy when it actually is not, The busy indication
remains until reset either by manual reset at the DATANET-30 or a DEF 8 instruction,
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Programming Parity

When data is received by the DATANET-30 from a GE-200 Series computer, the memory parity
bit comes into the PFF, bits 0 and 1 come into CB2 and CB1 respectively, and bits 2-19 come into
bits 18-1 of the B-register. ‘

It is important to note the PFF contains the contents of the parity bit that was in memory of the
GE-200 system. It may be either zero or one, depending on the contents of the 20 data bits of the
word. Interrogating the parity flip-flop does not tell the programmer whether or not the data
transferred correctly from the GE-200 Series computer to the DATANET-30. To check that, the
programmer must interrogate the word parity signal. Because the GE-200 Series computers use
odd parity, the word parity signal should be odd (that is, nonzero) for correct parity.

When transmitting from the DATANET-30 to a GE-200 Series, the CIU picks up parity, not from
the PFF, but from the output of the word parity network. The word parity signal is computed
from the contents of the entire B-register and all three flip-flops. One might say that this is an
unimportant differentiation because the PFF is included in the calculation of the word parity
network. However, it makes a difference to the programmer. He does not need to be concerned
with outgoing parity except to always reset the PFF before transmitting data and let the word
parity network tell the CIU whether the parity bit should be odd or even.

It is important to understand that the word parity signal and character parity signal are not
error signals. They do not indicate whether or not parity is correct. They merely indicate
whether the data contains an even or an odd number of bits. (If the data contains an odd number
of bits, the result of the NIS will be nonzero.) If the peripheral device being addressed uses odd
parity, a nonzero result from an NIS indicates correct parity. If the device uses even parity,
the reverse is true.

For additional information, see “Parity,” Chapter L
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APPENDIX F
DIALING ADAPTER UNIT (DAU-930)

GENERAL DESCRIPTION

The General Electric Dialing Adapter Unit (DAU), an optional feature of the DATANET-30,
provides the means for dialing telephone numbers of remote locations to transmit or receive
data, The DAU, with its associated telephone equipment, enables the DATANET-30 to dial
virtually any telephone number connected with the Bell System,

The associated telephone equipment consists of an Automatic Calling Unit (ACU) and a Data
Set, The General Electric DAU is used only to place the telephone call, The ACU actually

dials the number and makes the connection,

The dialing adaptor module may contain from one to ten Dialing Adaptor Units, The module
is mounted in one of the spaces provided for buffer modules that interface with the buffer
selector. Each DAU is an independent unit operating through the buffer selector, Each DAU
is associated with one transmit/receive buffer, such as a bit buffer, or character buffer, etc,
Two buffer selector addresses are required, one for the DAU and one for the associated buffer,

The transmission or reception of data takes place through the associated Data Set and buffer
on the buffer selector, Only one transmission line is associated with each DAU, ACU, and
Data Set, If it is desired to dial out on more than one line, a separate DAU, ACU, and Data
Set are used for each line (or call), Incoming calls are handled by the Data Set,

BUFFERING

The DAU provides one four-bit digit buffer, One four-bit binary-coded decimal digit (010-910) at

a time is presented to the DAU by the DATANET-30 program, This digit occupies the four
least-significant positions of a DATANET-30 word, The DAU then presents this digit to the
telephone company ACU for dialing.

CONFIGURATIONS

A DAU may be set up in the configurations shown in Figures 1, 2, and 3,
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Bit Buffer
Module
& > 103A
B . DSS
Bit
DATANET-30| U
F S Buffer 103A
F E | Units 4—>| DsS
E L ACU
R g 801A1
T ACU 4
0 801A11
R Telephone
Dialing Line
Adapter
Module
DAU

Figure 1. Dialing Adapter Units with Telephone Equipment and
Bit Buffers.

Character or

Word Buffer
Module e
B N —P| Dss
DATANET-30[ U Character
F S or 202C
F E Word [4—» DSS
E L |__Buffer ACU
R E 801A1
I A
T ACU
O 801A1
R ’ Telephone
Dialing Line
Adapter
Module
DAU

Figure 2, Dialing Adapter Units with Telephone Equipment
and Character or Word Buffers,
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Receive Parallel
Buffer Module
B
DATANET-30{ U RPU 4092 Telephone Line
F S e—»| Dss|* — >
F E
E L
R E
C
T ACU
(0] 801A
R Dialing
Adapter
Module
DAU

Figure 3, Dialing Adapter Unit with Telephone Equipment and a Receive
Parallel Buffer Unit,

AUTOMATIC CALLING UNIT (ACU)

The Telephone Company Data Auxiliary Set 801A for automatic calling is not covered in great
detail, Anyone interested in more information than contained here may obtain a copy of the
Data Auxiliary Set 801A-Interface Specification (March 1964) from:

Data and Teletypewriter Planning Engineer

American Telephone and Telegraph Company

195 Broadway

New York, New York 10007
The operating features of the ACU pertinent to the operation of the DAU are:

1. The ACU obtains the dial tone in response to a DEF 3, Set Call Request,

2. The ACU dials the digit received from the DAU,
3. When the last digit has been dialed, the ACU waits for the called location to answer. *
4, The ACU detects the answer signal,

5, The ACU then transfers control of the call (telephone line) to the Data Set connected
to the ACU and the transmit/receive buffer,

6. If the call cannot be successfully completed, the Abandon Call and Retry timer notifies
the program,
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THE ABANDON CALL AND RETRY (ACR) TIMER

The Abandon Call and Retry (ACR) timer indicates that the call was not completed because of a
busy condition, no answer, wrong number or a delay between digits dialed, The exact cause of
an ACR condition is not indicated,

The timer setting is adjustable to 7, 10, 15, 25, and 40 seconds, A time period relative to the
time required to set up calls by the telephone company can be selected, Local calls take less
time than calls going through several telephone switching centers.

Any number of digits may be dialed through the ACU, but the ACU does not know when the last
digit was dialed, Therefore, the ACR timer is reset to zero after each digit is dialed, Thus,
the delay between dialing each digit cannot exceed the time setting for the ACR timer, Should
this occur, the timer presents an ACR signal to the DAU and terminates the call before all
numbers have been presented to the ACU for dialing, :

The ACU does not detect a busy signal, When the number dialed is busy, the ACU waits for an
answer signal, When no answer signal is detected because of a busy signal, the timer presents
an ACR signal to the DAU and terminates the call,

INSTRUCTIONS

Instructions for the DAU follow the same rules as other units on the buffer selector. The
following DEF and NES instructions apply to the DAU with an ACU model 801A1,

Drive External Function

DEF 1 - Not used,

DEF 2 - Reset Digit Buffer--Used to reset the digit buffer in the DAU before transferring a
new digit to the DAU,

DEF 3 - Set Call Request--Request dial mode at the ACU, The DATANET-30 is initiating
a call, _ ‘

DEF 4 - Reset Digit Present--The Digit Present signal is removed from the ACU. This
instruction must be used each time the ACU accepts a digit for dialing and turns
off the Present Next Digit (PND) signal,

DEF 5 - Reset Call Request--Turns off the dial mode at the ACU, The ACU goes from busy
to not busy. It is used to terminate a call after a call has been successfully
completed or an ACR signal has occurred,

DEF 6 - Set Digit Present~-Signals the ACU that a digit is in the DAU to be dialed.

DEF 7 - 0 - Not Used.
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External Status Lines

NES 1 - Not Used.

NES 2 ~ Present Next Digit (PND)--A one indicates that the ACU is ready to receive a digit.

NES 3 - Power On Indicator (PWI)--A one indicates power on at the ACU and the ACU is
operative,

NES 4 - Abandon Call and Retry (ACR)--A one indicates that the present call cannot be
completed and should be terminated,

NES 5 - Busy--A one indicates a Busy condition of the DAU, the ACU and/or the telephone
line associated with the ACU, The busy conditions are: a call in progress (a
DEF 3 instruction has been executed), the telephone line is busy, or the ACU is
in the test mode. The ACU will ignore a call request when the telephone line is
is occupied (busy).

NES 6 -~ Data Set Status (DSS)--A one indicates that dialing has been completed, the call

was answered and line control has been transferred from the ACU to the Data
Set connected to the associated transmit/receive buffer, The Data Set is in the
data mode to transmit or receive data, This signal is also present if the Data
Set answers an incoming call,

CALL COMPLETED

After the last digit is dialed, the program must determine whether or not the call was successfully
completed, There are two indicators for this, First, the ACR signal did not come up, Second,
and more positively, the DSS line did come up,

The Abandon Call and Retry signal is mentioned because if 7-40 seconds elapse after receiving
a digit and the ACU has not received another digit from the DATANET-30 or an answer signal
from the telephone line, the ACU will give an ACR signal, Therefore, a check must be made for
both the ACR and the DSS signal after giving the last digit to be dialed to the ACU,

The Abandon Call and Retry may occur quite frequently, since it may represent a busy signal,
The program must terminate and dial the number again, If there is a heavy load, the program
may go on to another number and try the busy number again later,

CALL TERMINATION

The program must terminate (hangup)one call before placing the next call, The telephone company
equipment requires about 1,5 seconds to hang up after the signal has been given to do so, The
program must wait for the hang-up to finish before attempting to place another call, The Not
Busy condition indicates the call has been terminated,

There are various methods of terminating a call, However, the only one used at the present time
with the DATANET-30 is as follows:

1., The Set Call Request (DEF 3) signal is held ON until the call is to be terminated,
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2.

3.

A Reset Call Request (DEF 5) instruction starts the terminate sequence,

The Set Call Request signal (DEF 3) cannot be used to initiate a new call until the Line
Busy (NES 5) signal goes off, The timing of Busy going off is a function of the telephone
company equipment, The Not Busy condition will then be indicated,

The call has been terminated when the Busy/Not Busy indication (NES 5) is 0 (Not Busy),

Sequence of Placing a Call

When ready to place a call, the program must go through the following sequence:

10,

11,

12,

Check for Busy (NES 5),
Set dialing mode (DEF 3) at the ACU,
Wait for time to Present Next Digit (PND) (NES 2),

When the ACU is ready to accept a digit, a PND signal (NES 2) is given by the ACU to
the DAU, The program then transfers the digit to be dialed to the DAU,

Set Digit Present (DEF 6) in the DAU to tell the ACU that the digit is ready,
At this point, a maximum delay of 1,6 seconds is required for dialing the digit,

When the ACU takes the number, the PND (NES 2)signal goes to zero, The program must
now Reset Digit Present (DEF 4), The PND signal cannot come up until after a Reset
Digit Present,

The program must wait for the Present Next Digit (PND) (NES 2) signal to be presented
before another digit can be transferred to the DAU,

When PND is again present, the program repeats from step 4.

When all digits have been dialed, the program looks for a completed call, The program
may then transmit or receive data through the associated buffer,

If NES 6 (DSS) does not indicate a completed call, the program should look for an ACR
(NES 4) signal, A one indicates that the call was not completed within a specified time
and that the call must be abandoned and retried later, The “specified time” is controlled
by the timer in the ACU,

To terminate a call, the program will Reset Call Request (DEF 5), A minimum of 1.5
seconds must be allowed between the termination of one call and the start of another on
the same line,

CONTROLS AND INDICATORS

There are no controls or indicators in the usual sense except for the MANUAL CLEAR button on
the DATANET-30 control panel, All other controls and indicators are by program only,
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DIALING PROGRAM EXAMPLE

The following example shows one way touse the Dialing Adapter Unit to dial a number, This is not
necessarily the way it would be done in an operating program, The example assumes that the
DATANET-30 can wait for the telephone functions to be accomplished, a subroutine will provide
numbers to be dialed, and that the main program will control the telephone line after a call has
been completed,

In this example program, three symbols have been left undefined intentionally, These are
TRANREC, MAINACR, and CHCKBUF, The TRANREC routine is used in this example to return
to the main program and integrate the competed call into the Scan instruction,

The MAINACR routine would be some method of notifying the dialing program that a call was not
completed, Action taken in this case would depend upon system considerations,

The CHCKBUF routine may or may not actually be used, If a line is busy, the program might
search for a line that is not busy, However, if a line is busy when it should not be, an error
condition could exist requiring action by the operator, This again depends upon system design and
the number of lines available for dialing,

Definition of the above programming aspects will vary with system design and development.

The TYPPWR symbol represents a routine to notify the operator that an ACU is without power,
This condition should never exist because power should always be on the Telephone Company
equipment, A power failure indication would require operator action,

THE BUFFER OPERATIONS

The Dialing Adapter Unit and the Automatic Calling Unit may be used with several different
digital subsets and transmit/receive buffers, The buffers in turn can connect to a variety of
terminal equipment, The DEF and NES instructions for the transmit/receive buffers vary in
accordance with the buffer used, the digital subset used, and the terminal equipment,

A discussion of all the different combinations of input/output buffers, digital subsets, terminal
equipment and instructions (DEF and NES) for each combination as well as programming con-

siderations for each is beyond the scope and intent of this section, Refer to the appropriate
sections in this manual for information on a particular buffer.
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APPENDIX G
CPC-930 COMMON PERIPHERAL CHANNEL

GENERAL DESCRIPTION

One DATANET-30* Common Peripheral Channel (CPC-930) allows data transfer to or from
memory between the DATANET-30 and one of the following peripheral devices:

DS-20 disc storage unit (DSU) with all options
MT-17, Mi-19, Mt-21, or MT-23 magnetic tape unit
PR-20 or PR-21 printer

CR-20 card reader

CP-10 (100 cpm) or CP-20 (300 cpm) card punch

Each CPC occupies two option module spaces and can be installed only in rack 2, Each CPC is
assigned an address on the buffer selector, The address is specified by the address plug for the

CEC.

From one to four CPC’s can be installed in a DATANET-30, The maximum is determined by the
fact that only four CPC’s can be installed in rack 2 or by the number of memory interrupt cycles
used. Five memory interrupt cycles are available for assignment to the following equipment,

NAME CYCLES CYCLE NO,
Controller selector unit (CSU-931) 2 1 and 3
Processor interrupt unit (PIU-930) 1 2
CPC with DSU 2 X,X
CPC with magnetic tape units 1 X
CPC with printer 1 b 4
CPC with card reader 1 X
1 X

CPC with card punch

Data Transfer

Data is transferred via the CPC one character at a time to or from the peripheral and one DATA-~
NET-30 word at a time to or from the DATANET-30. The CPC contains the necessary shift
circuitry to accumulate characters into words or to separate sequential characters, depending on
the direction of transfer. Data transfer is illustrated in Figure G-1,

*DATANET is a registered trademark of General Electric Company
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DATANET-30
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Figure G-1. Data Transfer Through a CPC-930

When data is transferred from the CEC to the peripheral device, the most significant character
of the DATANET-30 word is transferred first and the least significant, last,

Characters received by the CPC from the peripheral equipment are assembled into three-
character words. The first character is shifted to the most significant part of the DATANET-30
word, and the third character is transferred as the least significant part,

If a Terminate signal is received from the peripheral before a full three~character word is shifted
into the CPC, the character or characters in the shift register are shifted to the most-significant
position., The CPC inserts zeros intheunfilled character positions before the word is transferred

to memory.

Transfer Capacity

The CPC can transfer any number of characters from 1 to 49,152 (16,384-word memory at three
characters/word) between a peripheral and the DATANET-30 memory, Any starting address
within a 16k memory may be specified, It is not necessary to specify the number of characters
in multiples of 3, The CPC accesses memory sequentially under memory interrupt control,

Block Diagram

Figure G-2 shows the basic configuration of the CEC. It contains a shift register, two 18-bit
word buffers, an address counter, a character counter, peripheral status registers, and command-
sequence and data-transfer control logic,

The CPC has three interfaces: (1) common peripheral interface (CPI), (2) DATANET-30 buffer
selector, and (3) DATANET-30 interrupt interface,
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The common peripheral interface provides the necessary data, status, and control logic to allow
operation of the standard line of peripherals, The peripherals detect no difference between a
common peripheral channel on a GE-400 or GE-600 Series computer and the CPC on the DATA-

NET-30,

The DATANET-30 buffer selector interface presents peripheral and CPC status to the program
and accepts control signals and command words from the program, One of the 127 possible buffer

channel addresses must be assigned.

The DATANET-30 interruptinterface is usedfor data transfer between the CEC and the DATANET-
30 memory locations specified by the address counter., The interrupt cycles to be assigned to a
peripheral device (the CPC) are switch selectable and should not coincide with interrupts assigned
to another device.

Character Counter

The character counter is used for read and write operations, It is counted down 1 each time a
character is transferred to or from the CFC, An End Data Transfer signal is generated and sent
to the peripheral device when the counter equals a count of zero,

The character counter is a straight binary counter, When loading the counter, the binary 1’s
complement must be transferred to the counter. Therefore, the number (CW3) must be com-
plemented before it is loaded into the character counter, The counter is loaded with the third
LDT instruction of the initializing instructions sequence.

Address Counter

The CPC addresses memory sequentially, according to the address in the address counter, The
address counter is counted up 1 eachtimea DATANET~30 word is transferred to or from memory.
The address counter must be loaded with the starting memory address of data to be transferred
or received, The counter is loaded by the second LDT instruction in the sequence of instructions
to the CPC,

Parity

Parity (odd) is generated on each character before being transferred to the peripheral device,
Parity is checked by the CPC on each character received from the peripheral device, In case
of an error, NES 5 is set. A parity error does not affect CPC operation, NES 5 is reset by the

next instruction to the CPC,

Controls and lIndicators

The interrupt cycle select switches and the manual reset switch on the control panel of the DATA-
NET-30 are the only manual controls for the CPC, Pressing the manual reset switch of the
DATANET-30 also resets the peripheral device connected to the CPC. All other controls and
indicators are by program or are on the control panels of the peripheral equipment,
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Interrupt Cycles

The CEC operates only with a DATANET-30 which has the interrupt interface (Mod III), The
interrupt interface uses the DATANET-30 timing to create groups of five memory cycles which,
in turn, can be individually assigned to devices such as the CFC, Therefore, when the CFC needs
a memory cycleto transfer data, it can obtain the assigned cycle and be guaranteed no interference,

Five toggle switches on the connector bracket (Figure G-3) assign cycles to the CPC, Any one
switch allows a transfer rate up to 86.4kc. Any two switches allow a transfer rate up to 172,8Kke,
The selected switch designates whichinterrupt cycle will be available to the CPC for data transfer,

Module X
Selected
« o . Module Y
. . (Wiring Side)
c 1 2 3 4 5
CPI Cable Interrupt Cycle Switches
Connector Off

Figure G-3. Cable Connector and Switch Bracket

Cycle Assignment

To assign cycles to a CPC, the following procedure is used: (1) determine the maximum transfer
rate of the peripheral, (2) determine the number of cycles to be assigned (1 cycle up to 86,4ke, 2
cycles up to 172,8kc), and (3) assign the cycles by lifting the proper switches on the bracket.

If two cycles out of the five are needed for a peripheral, do not assign two consecutive cycles,
This is necessary to avoid losing data when an interrupt is not granted in time, Use combinations
1-3, 1-4, 2-4, 2-5, or 3-5, K a Controller Selector Unit (CSU-931) is also connected to the
DATANET-30, cycles 1 and 3 are assigned to the CSU, These cycles cannot be used by the CPC,

Normally, the same memory interrupt cycle number is not assigned to two different CEC modules
or other modules connected to the interrupt interface, such as the Controller Selector Unit (CSU-
931) or the Processor Interrupt Unit (FPIU). With careful programming, two peripherals can be
assigned the same cycle if a program interlock prevents using both peripherals at the same time,
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Status and Substatus

Status conditions are presentéd to the DATANET-30 on received data lines 1 through 10,

Receive Data Line 10 9 8 7 6 5 4 3 2 1
| 285 2¢  2° 2% 20 2° 2% 2® 2  2°
[\ J [ J
gl N
Substatus Major Status

. Major status lines 1, 2, and 3 are set by the peripheral equipment and remain set until the first
LDT instruction of a new command sequence,

Major status line 4 (Busy) changes as the busy status of the peripheral changes,

Substatus indicated at the CPC does not change immediately with substatus changes at the periph-
eral, Substatus is $et in the substatus register after each command sequence and command ter-
mination and remains set until changed as a result of another command sequence or a Request
Status instruction., The substatus of a peripheral may change many times without this change
being indicated at the CPC,

When the program desires the status of the peripheral and NES 4 indicates status available, a
register transfer instruction from R to any register (such as TRA R,B) transfers the last pre-
sented major status and the last presented substatus information into the register for examination,

The NES instructions provide status information regarding overall operation of the CFC and the
peripheral device,

The various major status and substatus conditions for the different peripheral equipment are sum-
marized later in this appendix.

Refer to the applicable equipment manual for additional information on status,

Special Interrupt

A Special Interrupt signal (NES 9) is generated by the peripheral -equipment for various reasons,
This does not cause a program interrupt but sets NES 9 to nonzero, Programming considerations
for the peripheral dictate action required when a special interrupt occurs. Refer to the applicable
peripheral manual for the conditions relatingto the Special Interrupt signal, A DEF 9 is used to
reset NES 9.
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INSTRUCTION REPERTOIRE

The instructions are classified under two groups: the buffer selector instructions for the
DATANET-30 and the peripheral command words, The buffer selector instructions are the Drive

External

Function (DEF), External Status Lines (NES), and Register Transfer (TRA and LDT)

instructions. The rules for using these instructions are the same as those for using other
DATANET-30 buffer selector instructions, The peripheral command words are used with the
LDT instruction of the DATANET-30.

DATANET-30 Instructions

DEF INSTRUCTIONS. The Drive External Function instructions are as follows:

DEF
DEF
DEF
DEF
DEF

DEF

DEF

DEF

DEF

DEF

3 - Program Load

8 - Abort

9 - Reset Special Interrupt

0 - Command Sequence

1-2 - Not Assigned
4-7 - Not Assigned

3 - Program Load--Activates the program load line to the peripheral, (Refer to the
applicable peripheral manual for results,) The DEF 3 instruction must always be
preceded by manual reset or a Request Status operation in order to clear the
address and character counters in the CPC, The information from the peripheral
is then entered into memory, starting with address 0.

8 -~ Abort--Causes the immediate termination of any command inprogress by forcing
an EDT, if given immediately after the command sequence, If the instruction is
given during data transfer, the EDT is not issued until the end of any third
character (end of word) is transferred in or out of the shift register, This
instruction also results in a pseudo “manual clear” to the CPC, and all CPC
registers are cleared to zero. The earlyterminate line is activated if all the data
has not been transferred,

9 - Reset Special Interrupt--Must be used by theprogram to reset a special interrupt
(NES 9) signal, :

0 - Command Sequence-~Activated automatically by the LDT instruction used for

initiating commands. The program cannot use DEF 0.

NES INSTRUCTIONS., Nonzero indicates the following:

NES

NES
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NES 5 Receive Data Error

NES

o©
1

Early Termination
NES 9 - Special Interrupt

NES 0 - Not Assigned

NES 2-3 - Not Assigned
NES 6-7 - Not Assigned
Nes 1 - Busy--A lindicates the CPC isnot available to receive a new command, The CPC

reflects the busy state after CW 1 is given and until the 2° major status bit
(peripheral busy) from the peripheral is reset or until buffer 1 and buffer 2 are
empty on a read operation,

Ready--A zero indicates the CPC can receive a new command,

NES 4 - Status Available--Indicates the program can transfer the current major status
and the last substatus information into a DATANET-30 register for examination.
The status is not available when the CPC is transferring commands to the
peripheral,

NES 5 - Receive Data Error-~Indicates a parity error was detected on the data received
from the peripheral during the last command.

NES 8 - Early Termination-~Indicates the last data transfer wasterminatedby the periph-
eral before all characters were transferred and before the character counter
reached zero.

NES 9 - Special Interrupt-~Indicates the peripheral activated the special interrupt line,

This signal must be reset by DEF 9,

The NES signals for Status Available, Receive Data Error, and Early Termination
are reset by the next command word,

REGISTER TRANSFER INSTRUCTIONS. The Register Transfer instructions are asfollows:

TRA From, TO Major status and substatus are transferred from the CPC,

. TRA R,
LDT This instruction is used to transfer command words 1, 2, and 3 to the
CPC.
TRA B,T Not used.
Example:
NES 4 Is status available?
BZE *-1 No wait, :
TRA R,B Transfer major status and substatus to B-register.
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Command Words

Peripherals respond to two types of commands: data transfer and non-data-transfer, Refer to the
applicable programming manual for the specific instructions to use.

DATA TRANSFER COMMANDS., The CPC requires three command words to initiate and execute
a data transfer command. The command words are provided to the CPC by three LDT instructions.
For data transfer, the command words must be given in the sequential order of CW 1, CW 2, and
Cw 3,

The formats bf the command words are as follows:

18 13 12 7 6 1
cw 1
Device Op Not
Code Code Assigned
18 15 14 : 1
CW 2
Not Starting
Assigned Address
18 17 16 1
CW 3 ]
Not . # of Characters
Assigneld (Complemented)

Command Word 1--Bits 7-12 contain the operation code., Bits 13-18 contain the device code.
Bits 1-6 are not assigned and may be used by the program,

Command Word 2--Bits 1-14 contain the startingaddress from or to which data transfer is to take
place, Bits 15-18 are not assigned and may be used by the program,

Command Word 3~--Bits 1-16 contain the 1’s complement of the number of characters to be
transierred. Bits 17-18 are not assigned and may be used by the program,

On receipt of CW 3, the CPC initiates the I/O sequence to send the device code and the operation
code to the peripheral. The Busy external status line indicates busy until termination of the com-
mand. Termination may occur for one of five reasons:

1. The character counter indicates all the characters have been transferred.

2. The peripheral sends a Terminate signal indicating it has reached the end of a record,
card, or other unit of data as prescribed for the particular peripheral device,

3. The peripheral sends a Terminate signal indicating some error or alert condition has
occurred which requires stopping the data transfer,

4, The program issues an Abort command.

5. The DATANET-30 enters Hardware Load,
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On receipt of the Terminate signal for any of the first three reasons during a read command, the
CPC left-justifies the characters in the shift register prior to transferring the word to memory.
On a write command, data transfer stops immediately, An Abort or Hardware Load causes ter-
mination, with no further data transfers tomemory, Coding to initiate a data transfer command is
as follows:

PIC CPCADD Select CPC channel

NES 1 Test busy line

BNZ Busy

LDT Cwl Load CW 1

LDT CW2 Load CW 2

LDT CwW3 Load CW 3

NES 4 Test status available

BZE NOT

TRA R,B Pick up status for examination

Since the CPC interfaces with different types of peripheral equipment, any additional command
information needed by a peripheral device must be contained in the first words transferred to the
peripheral, .

NON-DATA-TRANSFER COMMANDS, A non-data-transfer commandrequiresonly CW 1from the
program. The CPC decodes the non-data-transfer conditionand initiates the I/O sequence without
requiring CW 2 and 3. The command, by definition, terminates at the end of the I/O sequence,
The busy line indicates busy during the I/O sequence. The coding is as follows:

PIC CPCADD Select CPC channel

NES 1 Test busy

BNZ Busy

LDT Cw1 Load CW 1

NES 4 Test status availale

BZE NOT

TRA R,B Pick up status for examination

The non-data-transfer command operation codes may be recognized by the fact that either the high-
order bit = 1 or the four low-order bits = zero (1x0000),
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Programming Considerations

In programming the CPC, the following factors must be considered:

The frequency for checking the special interrupt line should be determined for each

1,
peripheral,

2., The program must reset the Special Interrupt signal,

3. Status recovery procedures depend upon the peripheral equipment,

4, When Request Status and Reset Status are used, the rules of the peripheral in use must
be followed. Request Status cannot be given during data transfer,

5. The peripheral instructions are not recognized by the assembly program in mnemonic
form. The instruction mnemonics are included for reference only, Each peripheral
instruction must be established in memory in octal form (machine language). Command
words may then be referred to symbolically for the instruction desired.

6. The extra information required by the peripheral equipment not contained in CW 1 must
be located in the first memory location(s) transferred to the peripheral,

7. The instructions for the various peripheral devices are included here for reference only.
Refer to the applicable manual for detailed explanation of the instructions and additonal
information.

General Electric Standard Character Set

Standard GE-Internal Hollerith | Standard GE-Internal Hollerith

Character Machine Octal Card Character Machine Octal Card
Set Code Code Code Set Code Code Code
0 00 0000 00 0 A 10 0000 40 11-0
1 00 0001 o1 1 J 10 0001 41 11-1
2 00 0010 02 2 K 10 0010 42 11=-2
3 00 0011 03 3 L 10 0011 43 11-3
& 00 0100 04 4 M 10 0100 44 114
5 00 0101 05 5 N 10 0101 45 11-5
6 00 0110 06 6 0 10 0110 46 11-6
7 00 0111 07 7 ;3 10 0111 47 11-7
8 00 1000 10 8 Q 10 1000 50 11-8
9 00 1001 11 9 R 10 1001 51 11-9
[ 00 1010 12 2-8 - 10 1010 52 11
# 00 1011 13 3-8 $ 10 1011 53 11-3-8
@ 00 1100 14 48 * 10 1100 54 11-4-8
: 00 1101 15 58 ) 10 1101 55 11-5-8
> 00 1110 16 6-8 ; 10 1110 56 11-6-8
? 00 1111 17 7=-8 ! 10 1111 57 11-7-8
» 01 0000 20 (blank) + 11 0000 60 12-0
A 01 0001 21 12-1 / 11 0001 61 0-1
B 01 0010 22 12-2 ] 11 0010 62 0-2
(o 01 0011 23 12-3 T 11 0011 63 0-3
D 01 0100 24 12-4 v 11 0100 64 04
E 01 0101 25 12-5 v 11 0101 65 0-5
¥ 01 0110 26 12-6 W 11 0110 66 0-6
G 01l 0111 27 12-7 X 11 0111 67 0-7
H 01 1000 30 12-8 Y 11 1000 70 0-8
I 01l 1001 31 12-9 Z 11 1001 71 0-9
& 01 1010 32 12 -y 11 1010 72 0-2-8
. 01 1011 33 12-3-8 B 11 1011 73 0-3-8
] 0l 1100 34 12-4-8 % 11 1100 74 0-4-8
( 01l 1101 35 12-5-8 = 11 1101 75 0-5-8
< 01 1110 36 12-6-8 " 11 1110 76 0-6-8
\ 0l 1111 37 12~7-8 H 11 1111 77 0=7-8
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DISC STORAGE UNIT (DSU) SUBSYSTEM

Information on the DS-20 Disc Storage Unit (DSU) subsystem not provided in this discussion may
be found in the DS-20 subsystem reference manuals,

DS-20 Subsystem Instructions

The DS-20 subsystem instructions are summarized in the following chart,

CODE ’ CODE
INSTRUCTION MNEMONIC (OCTAL) INSTRUCTION MNEMONIC (OCTAL)
Seek File SF 34 Write File and WEV 53
Verify
Seek/Read File SRF 14 Read File RFCR 25
Continuous
Read File RF 54 Write File WEFCR 31
Continuous
Seek/Read File SRFR 15 Write File Contin-
and Release Seek uous and Verify WFCV 33
Read File and RFR 55 Seek/Compare SCPR 17
Release Seek
Seek/Read File and SRFI 16 Compare CPR 57
Increment Address
Read File and RFI 56 Seek/Link SLNK 35
Increment Address
Seek/Write File SWF 10 Link LNK 75
Write File WF 50 Accept Buffer
Address ABA 32
Seek/Write File SWFR 11 Read Buffer RB 24
and Release Seek
Write File and WFR 51 Write Buffer WB 30
Release Seek
Seek/Write File and SWFI 12 Load Buffer for
Increment Address Compare LBFC 36
Write File and WFIL 52 Move Data MVDT 37
Increment Address
Seek/Write File SWFV 13 Request Status RQS 00
and. Verify
Reset Status RSS 40
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Physical Organization of DSU Subsystem

Data flow in a DSU subsystem is shown in Figure G-4,

1024 Rotating
DATANET-30 [¢—P|Char. L — File L Disc
Buffer Electronics : File

DSU
Controller|

Data Buffer

Figure G-4. Block Diagram of Data Flow of DSU Subsystem

DSU CONTROLLER, The controller is a single free-standing enclosure, This unit links the DSU
to the DATANET-30, Up to four DSU’s can be connected to one DSU controller (one to four devices),

DSU. A DSU consists of a rotating assembly subunit (file unit) and a file electronics subunit. The
rotating assembly subunit houses the rotating discs, The file electronics houses the electronics
necessary for direct control of the file unit,

Logical Organization of DSU Controller

The DSU controller is organized around a 1024-character core buffer made up of four data blocks,

The logical subdivision of the buffer must be clearly understood by anyone concerned with pro-
gramming the DSU subsystem.

The following table relates the buffer addresses (in octal) and their functions:

Addresses Function

0000-0357 Buffer section W data block storage; contains one data
block.

0360 Check character for data block in buffer section W,

0361-0377 Buffer section W control block storage. Control characters

for the DSU on file channel 1, (device 1) are stored here.
The first nine addresses (0361-0371) contain storage for
file electronics subunit 1, The remaining six addresses
(0372-0377) contain the control characters for device 1.
(See Figure G-5.)

0400-0%75%7 Buffer section X data block storage,

0760 Check character for data block in buffer section X,
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Addresses ‘ Function

0761-0777 Buffer section X control block storage, Used by device 2
(control characters stored in 0772-0777),

1000-1357 Buffer section Y data block storage.

1360 Check character for data block in buffer section Y,

1361-1377 Buffer section Y control block storage, Used by device 3
(control characters stored in 1372-1377),

1400-1757 Buffer section Z data block storage.

1760 Check character for data block in buffer section Z,

1761-1777 Buffer section Z control block storage, used by device 4

(control characters stored in 1772-1777),

The check character is generated when a record is written on a disc, It is a modulo-64 count of
the number of 1-bits in the data block being written. During read operations, the check character
is transferred to an applicable check character section of the buffer,

Reserved for Diagnostic Program Use

0000 - 00|01|02l03l
DATA BLOCK (240 Characters)
W
360 361 - 371 372 - 377
Check Device 1
0377 Char. Reserved Control Chars.
0400
For controller use
X DATA BLOCK
760 761 - 771 772 - 777
Check Device 2
0777 Char. Reserved Control Chars.
1000 \ ——— ]
Not available if only one device
Y - DATA BLOCK
1360 1361 - 1371 1372 - 1377
Check Device 3
1377 ) Char. Reserved Control Chars.
1400 ~ —_—— 7
Not available if only one device
Z DATA BLOCK
1760 1761 - 1771 1772 - 1777
Check Device 4
1777 Char. Reserved Control Chars.

N g

~T
Not available if only one device

Figure G-5. Buffer Addresses and Functions of the 1024-Character Buffer
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When a command requiring control characters is addressed to a particular device, the applicable
control block section of the buffer is used, as shown below:

Device 1 Buffer section W control block
Device 2 Buffer section X control block
Device 3 Buffer section Y control block
Device 4 Buffer section Z control block

Note that the buffer section data blocks are not restricted to any one device, Thus, device 1 can
read or write to any or all of the buffer section data blocks, Once a write or read operation is
initiated, the controller logic commits the applicable buffer section data blocks to the particular
device being used, When the operationis completed, the buffer sections are released for the com-
mitment, Thus, buffer sections Y and Z can be used for device 1, while buffer sections W and X
are being used for device 2,

Note: A special core checkout switch (the SPECCIR switch) has been added for testing the
DSU buffer. When this switch is ON, the buffer is logically just a 1024-character
buffer, The various addresses and functions noted above are overridden,

The first four consecutive data blocks starting at address 00 should never be considered as data
block addresses for operating programs. These addresses are used by diagnostic programs,

Device Code

The D3-20 subsystem requires a device code character indicating the specific file unit to which the
instruction is directed. The device code characters are defined as follows:

Device Code Meaning
00 Instruction involves controller only *
01 Instruction is addressed to file unit 1
02 _ Instruction is addressed to file unit 2
03 ‘ Instruction is addressed to file unit 3
04 Instruction is addressed to file unit 4

*Instructions not involving a specific file unit ignore the device code character,

Control Characters

An important consideration for programming purposes is that the instructions can be divided into
two groups. One group requires the transfer of six control characters as part of the command
sequence, The other group does not require the transfer of six control characters but uses
certain control characters already in the controller buffer,
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The details for coding tt;e control characters cannot be generalized, The coding depends upon the
instructions. A brief discussion is included here, but for more information regarding each in-
struction refer to the DS-20 subsystem reference manual,

The six control characters are contained intwo DATANET-30 words, These words are transferred
to the DSU following the command sequence (CW 1, 2, 3). The control characters must be con-
sidered as part of the command sequence for the DS-20 subsystem.

For example:

18 13 12 7 6 1
CW 1
Device Op Code Not Used
18 15 14 1
CW 2
Not Used Address of First Word
18 17 16 1
CW 3 ’
Count of 6 (Complemented)
18
Control L (First word addressed
Characters 1 2 3 by CW 2)
1,2,3
Control 18 1
Ehgrzcters 4 5 6 (Second word addressed)
2 3

Since the character counter contains the count of6, the command sequence ends at the DATANET-
30. The controller then executes the command,

COMBINED ON-LINE/OFF-LINE COMMANDS, Combined on-line/off-line instruction execution
involves a time on line while address-definition (control) characters are being transferred from
computer memory to the controller and into a buffer control block., The remainder of execution
time is off line, using the address-definition characters stored in the buffer control block assigned
to the file unit being addressed by the instruction,

The seek instructions listed below result in a combined on-line/off-line type of operation:

Seek File

Seek/Read File

Seek/Read File and Release Seek
Seek/Read File and Increment Address
Seek/Write File

Seek/Write File and Release Seek
Seek/Write File and Increment Address
Seek/Write File and Verify
Seek/Compare

Seek/ Link
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Upon receipt of an on-line/off-line instruction, the controller reverts to a subsystem Busy status
and initiates a request for six control characters from the central processor, The control
characters are stored inthe controller inthe last six character positions of the control block of the
buffer section assigned to the file unit being addressed by the instruction.

All six control characters must be received by the DS-20 subsystem, If it receives the End Data
Transfer signal before all control characters are received, instruction execution ends, and the
Data Alert, Invalid Control Character status condition is set in the controller,

If all control characters are received and stored in the buifer and no errors are detected, the
controller reverts to a Ready status and transmits a not busy signal to the central processor to
indicate that the on-~line portion of instruction execution is complete,

The control characters are encoded as follows:

Characters 1, 2, and 3 - These characters indicate the address of the file sector
to be accessed during execution of the instruction,

Characters 4, 5, and 6 - The encoding of these characters is determined by the
instruction being used,

CONTROL CHARACTERS 1, 2, and 3.

Sector Addressing. There is no format restriction of the 240 data characters within a sector of
data. These characters are generated by the central processor, Sectors are continuously address-
able within each individual file unit, Up to 32 contiguous sectors are continuously addressable
before an actuator arm movement occurs.

The check character is generated by the controller during a write operation and is automatically
written on the file unit as the last (241st) character of each sector being written, The controller
generates the check character by making a modulo-64 count of the number of 1-bits in the sector
being written. The modulo-64 check character represents the remainder from d1v1d1ng the number
of 1~bits stored in the sector by 64,

The check character is never transmitted to the central processor during a normal read operation,
However, the check character may be transferred to the central processor by first issuing an
Accept Buffer Address and then a Read Buffer instruction.

The bit configuration for a data sector address within any one file unit is illustrated in Figure G-6,

This configuration of address bits provides for continuous sector addresses through an entire
file unit. For any one specified disc and actuator position, a zone code of 00 addresses the 32
sectors under the four heads covering both the upper and lower surfaces of the disc in the inner
zone. A zone code of 01 addresses the 32 sectors under the two heads covering the upper surface
of the disc in the outer zone., A zone code of 10 addresses the 32 sectors under the two heads
covering the lower surface of the disc in the outer zone,
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Zone (2 bits) If both bits
are 1's the combination is
illegal.

Disc (4 bits)
Actuator position (6 bits)

‘Sector number (5bits)

18 13 12 7 6 1
0 x X¥x X x|[xYx x x X X|x¥Xx X X X X
(- 1 I\

L——- Control Character 3

dontrol Character 2

Control Character 1 (High-
order bit of this character
must be zero.)

Figure G-6. Sector Address Control Character Format

Any data sector whose address contains a 1 in all five low-order bit positions is the last con-
secutively addressable sector available from a file unit without requiring repositioning of the
actuator.  Instruction execution always ends after the last consecutive sector is accessed,

The four consecutive data sectors on eachfile unit, starting at address 00 0000 000000 00000, are
reserved for diagnostic program purposes and should not be used by the programmer, Although
there is no hardware to prevent a reserved diagnostic sector from being accessed, in using these
sectorsthereis considerable risk of having a diagnostic program overwrite the contents of the re-
served sectors,

Fast-Access Disc Addressing, Each disc used in afast-accessoptionisaddressed by expressing
its number, in binary form, in the four disc bits of the file address, Discs 12 through 15 are used
for fast-access option 1, and discs 8 through 15 are used for fast-access option 2, The six
actuator position bits of the file address must be zero when addressing a fast-access disc, Each
fast-access disc contains three groups of data, one group for each of the three legal combinations
of zone codes in the file address, Each of the three groups contains 32 sectors of data,

The central processor must transmit the sector address to the DS-20 subsystem to indicate which
data sectors are to be accessed,

The following charts show the coding used for control characters 1, 2, and 3 as defined in Figure
G-6.
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ZONE BITS

DISC BITS

Code Disc
0000 0
0001 s
0010 2
0011 3
1000 8
1111 15

Code

00
o1
10
11

Zone

Inner Zone Both

Outer Zone Top

Quter Zone Bottom

Illegal

ACTUATOR POSITION BITS

SECTOR (BLOCK) NUMBER BITS

Code

00000
00001

01000

10000

11111

Sector

o

Code

000000
000001
000010
001000
010000

100000

111111

Position

(=)}

N

O\ e 2 e e m 0w = N O

w

D awmm = st OO0 a3 o

—

CONTROL CHARACTERS 4, 5. AND 6.

command to be executed.

Input/Output Control

Before a read or write operation can be execufed, a seek operation must be done to position the

actuator properly for the segment being addressed.

Upon completion of the seek, the read or write operation can be executed,

Data read from the disc is stored in the data buffer,

Upon completion of the read, the data is transferred from the data buffer to memory of the

DATANET-30.
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The details for encoding characters 4, 5, and 6 (see
sketch, below) cannot be generalized., The encoding for these characters is determined by the




D)

The write operation is essentially the reverse of the read, Examples of the instruction sequence
for a read are shown in Figure G-1.

A Seek Command with B Seek/Read File
Control Characters Command with

and Count of 6

v

Wait for Seek
to Finish

. 2

Special
Interrupt

¥
Read File-Control
Characters Stored
from Seek Command
CW2 & CW3 Not Used

!

Subsystem

Cont. Char. &
Count of 6

v

Special
Interrupt

v

If Accept Buffer
Address not sent,
will Start Reading]

at Buffer W.

!

Read Buffer
Count of # of

Char. to be
Received

Ready

v

Accept Buffer
Address Command

with gontrol
Char's and

Count of 6

Read Buffer
Count of # of

Char. to be Rec'd

Figure G-7. Examples of Instruction Sequence for a D3-20 Read Instruction

The off-line portion of instruction execution begins as soon as the Subsystem Not Busy signal is
sent to the CPC. The off-line operation to be executed is defined by the control characters stored

in the assigned buffer control block.

If an error is detected inthe control characters during the on-line portion of instruction execution,
the off-line portion is not initiated. Instead, the controller reverts to the appropriate error status
condition and sends the not busy signal to the central processor, The outcome of instruction
execution can be determined by issuing a Request Status instruction,

As soon as the off-line portion of an instruction is executed, the DSU sends a Special Program
Interrupt signal to the central processor., When the Special Program Interrupt signal is received
by the central processor, the outcome of execution of the off-line portion of the instruction can be
determined by addressing a Request Status instruction to the file unit involved.

While an instruction is being executed off-line, the controller is free to accept and execute other
instructions, provided that execution of these other instructions does not require the use of a file
unit previously committed to an off-line operation,
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Combined on-line/off-line instructions, with the exception of Seek File, are the only instructions
that cause the buffer sections involved to be committed. The involved buffer sections remain
committed until the off-line portion of instruction execution ends, The Seek File instruction does
not commit the involved buffer sections,

Instructions Requiring Transfer of Control Characters

The commands requiring transfer of control characters aspart of the command sequence are again

divided as follows:

Controller Only,

MNEMONIC

ABA

MVDT

File Only.

SF

SRF

DATANET =380

DESCRIPTION

Accept Buffer Address

Sends buffer address to controller.

Control characters:
Characters 1 and 2 contain the buffer address,
Characters 3, 4, 5, and 6 are ignored,

Move Data
Moves up to 240 characters from one address to another,
Control characters:
Characters 1 and 2 contain “to” address.
Characters 3 and 4 contain number of characters.
Characters 5 and 6 contain “from” address.

Seek File :

Seeks the block specified by control characters 1, 2, and 3.

Control Characters:
Characters 1, 2, and 3 contain the block address,
Characters 4, 5, and 6 are not pertinentto this command,
but may be significant to subsequent commands,

Seek/Read File
Seeks the block specified by control characters 1, 2, and 3,
When the block is found, blocks are read into the buffer
sections specified by control characters 5 and 6, From one
to four blocks can be read.
Control Characters:
Characters 1, 2, and 3 contain the block address,
Character 4 is not pertinent.
Character 5 indicates the buffer sections into which file
blocks are to be read:
1 in 2° position indicates buffer section Z
1 in 2% position indicates buffer section ¥
1 in 2% position indicates buffer section X
1 in 2°® position indicates buffer section W

il S



MNEMONIC

SRFR

SRFI

SWEF

SWFR

SWFI
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DESCRIPTION

Character 6 indicates the buffer sectioninto which the first
data block read is to be placed:
1 in 2° position indicates buffer section Z
1 in 2% position indicates buffer section Y
1 in 22 position indicates buffer section X
1 in 2° position indicates buffer section W
The two high-order bits of character 6 must be zero.

Seek/Read File and Release Seek
Identical with the SRF command until termination of the com-
mand is reached. At this time, the power to the actuator
involved is dropped.
Control Characters:

Same as those for SRF.,

Seek/Read File and Increment Address
Indentical with the SRF command until termination of the
command is reached, At this time, the block address in
the control characters is counted up to the next consecutive
address. Thus, if two blocks were read, the original block
address is counted up by two,
Control Characters:

Same as those for SRF,

Seek/Write File
Seeks the block specified by control characters 1, 2, and 3.
When the block is found, blocks are written from the buffer
sections specified by control characters 5 and 6. From one
to four blocks can be written.
Control Characters:
Characters 1, 2, and 3 contain the block address.
Character 4 is not applicable,
Character 5 indicates the buffer sections from which data
is tobe writtenonthe file, (Character 5 coding is identical
with that for character 5 for the SRF command,)
Character 6 indicates the buffer section from which the
first data block to be writtenis taken, (Character 6 coding
is identical with that for character 6 for the SRF com-
mand, )

Seek/Write File and Release Seek
Identical with the SWF command until termination of the com-
mand is reached, At this time, the power to the actuator
involved is dropped,
Control Characters:

Same as those for SWF,

Seek/Write File and Increment Address
Identical with the SWF command until termination of the com-~
mand is reached, At this time, the block address in the
control characters is counted up to the next consecutive
address. Thus, if three blocks were read, the original block
address is counted up by 3.
Control Characters:

Same as those for SWF,




MNEMONIC

SWFV

SCPR

SLNK
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DESCRIPTION

Seek/Write File and Verify
Seeks' the block specified by control characters 1, 2, and 3.
When the block is found, blocks are written from the buffer
sections specified by control characters 5 and 6, From one
to four blocks can be written, Atthe conclusion of the write
operation, a latency is incurred and the blocks written on
the file are compared bit by bit with the original block
information stored in the buffer,
Control Characters:

Same as those for SWF,

Seek Compare
Seeks the block specified by control characters 1, 2, and 3.
When the block is found, it is compared to the buffer
section specified by control character 6, Comparison is
made on thebasisof “fields.” Afieldis defined as a group
of sequential characters bounded by Ignore characters (octal
17) or bounded by an Ignore character and the beginning
of the data block or bounded by an Ignore character and the
end of the block, A field may contain as many fields as
desired within the limits defined above. The compare oper-
ation is considered a success if any one field of the buffer
data block compares exactly with the corresponding field of
the file data block, If the compare is not successful, the
next sequential file block is read and compared. This
continues until the last consecutive block has been read or
a successful compare is made, If the compare is success-
ful, blocks are read into the buffer sections specified by
control character 5. The block address of the file block for
which the successful compare was made will replace control
characters 1, 2, and 3 in the file control block,
Control Characters:
Characters 1, 2, and 3 contain the block address,
Character 4 is not applicable,
Character 5 indicates the buffer sections into which blocks
are to be written if a compare is made, (Character 5
coding is identical with that for character 5 for SRF
command, )
Character 6 indicates the buffer section to which the file
blocks are to be compared and, if a comparison is being
made, indicates the first buffer sectioninto which the first
file data block read is to be placed. (Character 6 coding
is identical with that for character 6 for the SRF
command.)

Seek Link .

Seeks the block specified by control characters 1, 2, and 3,
When the block is found, it is read from the file and written
in the buffer section indicated by control character 6, At
this time, three characters are pulled from the buffer,
starting at the buffer location specifiedin control characters
4 and 5, I the high-order bit of the first character read
is a 1, the operation is terminated., If, however, the high-
order bit is a 0, the three characters are stored in the
applicable control block section of the buffer, replacing the
three characters of file address (that is, control characters
1, 2, and 3).




Control Characters:
Characters ‘1, 2, and 3 contain the block address,
Characters 4 and 5 contain the buffer address of the
first of the three characters to be checked for link,
Character 6 indicates the buffer section into which the
file block is to be read, (Character 6 coding is identical
with that for character 6 for the SRF command,)

Instructions Not Requiring Transfer of Control Characters

The commands that require certain control characters but do not request control characters as
part of the command sequence from the DATANET-30 are divided as shown below.

The control characters needed by each of the following commands must be part of the command

preceding it:

Controller Only,

MNEMONIC

RB
WB

LBFC
File Only.

RF

RFR
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DESCRIPTION

Read Buffer
Read the buffer, using a stored address as the starting
address, Data read is sent to the DATANET-30 memory,

Write Buffer
Writes the buffer, using the stored address as the starting

address.

Load Buffer For Compare

Writes up to 240 characters in one data block, If there
are fewer than 240 characters in one data block, the rest
of the block is filled with characters (octal 17),

Read File

The applicable control block section of the buffer provides
the control characters for this command, The control
characters were placed there by aprevious command. Once
the control characters are obtained, the command is identical
with the SRF command,

Read File and Release Seek
Identical with the RF commands until termination of the
command is reached, Atthistime, the power to the actuator

involved is dropped.




RFI

WF

WFR

WFI

WFV

RFCR
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Read File and Increment Address

Identical with the RF command until termination of the
command is reached, At this time, the block address
in the control characters is counted up to the next con-
secutive block. '

Wwrite File

The applicable control block section of the buffer provides
the control characters for this command. The control
characters were placed there by a previous command,
Once the control characters are obtained, the command is
identical with the SWF command,

Write File and Release Sszk

Identical with the WF command until the termination of the
command is reached, Atthistime, thepower to the actuator
involved is dropped,

Write File and Increment Address

Identical with the WF command until termination of the
command is reached. At this time, the block address in
the control characters is counted up to the next consecutive
address.

Write File and Verify

The applicable control block section of the buffer provides
the control characters for this command, The control
characters were placed there by a previous command.
Once the control characters are obtained, the command is
identical with the SWF command,

Read File Continuous

The applicable control block section of the buffer provides
the control characters for this command, The command
seeks the block specified by control characters 1, 2, and 3,
At the completion of the seek command, the block is read
into buffer section W, As soon as W is filled, the data is
transferred to the DATANET-30 memory. Thenext sequen-
tial file block is then read into buffer section X, As soon as
X is filled, the data is transferred to the DATANET-30
memory. This continues in serial fashion until one of the
following occurs:

1. An error condition is detected,

2. The last consecutive block is read,

3 The CPC sends an End Data Transfer, (Note that
32 blocks can be read in this fashion,)




WFCR

WFCV

CPR

LNK
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Write File Continuous

The applicable control block section of the buffer pro-
vides the control- characters for this command. The
control characters wereplacedthere by aprevious command,
Once the control characters are obtained, the command seeks
the' block specified by control characters 1, 2, and 3. At
the completion of the seek command, buffer section W is
filled with data from the external user. As soon as buffer
section W is filled, the data is transferred to the file block,
Buffer section X is then filled and the next sequential file
block is written from X. This continues in a serial fashion
until one of the combinations listed under the RFCR command
occurs, (Note that 32 blocks can be written in this fashion.)

Write File Continuous and Verify

This command is identical with the WFCR command, with
the following exception: after all blocks are written a file
latency occurs and all blocks which were written are read,
and the check character for each block is verified.

Compare

The applicable control block section of the buffer provides
the control characters for this command, The control
characters were placed there by aprevious command. Once
the control characters are obtained, the command is identical
with the Seek/Compare command,

Link

The applicable control block section of the buffer provides
the control characters for this command., The control
characters for this command were placed there by a
previous command, Once the conirol characters are
obtained, the command is identical with the Seek/Link
command. ’ :




Status and Substatus

The major status and substatus conditions associated with the DS-20 Disc Storage unit subsystem
are summarized in Figure G-8.

Major
) Status Substatus
Status and Substatus Code Code
CHANNEL READY - - “ 0000
DEVICE BUSY ' 0001
Overridable 000000
Not Overridable 000001
ATTENTION - 0010
DATA ALERT 0011
Transfer Timing Alert 000001
Transmission Parity Alert Oxxx10
Invalid Control Character ‘ 0xx1x0
Internal Alert xx1xx0
Check Character Alert x1xxx0
Block Compare Alert 1xxxxX
Buffer Committed . 1lxxxx
END OF FILE 0100
COMMAND. REJECTED 0101
Invalid Operation Code 0000x1
Invalid Device Code 00001x
Illegal Buffer Address, or
Buffer Committed 00x1xx
Internal Error 001xxx
INTERMEDIATE 0110
CHANNEL BUSY 1000
CHANNEL ABSENT 1001
CHANNEL ALERT ’ 1010

x = 0or 1l

Figure G-8, Status and Codes for the DS-20 Subsystem
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MAGNETIC TAPE UNITS

Provision of detailed information on the programming and operation of magnetic tape units is
beyond the scope of this manual.

Additional information for the magnetic tape units may be found in the MT-20 magnetic tape
subsystem reference manuals, ’

Magnetic Tape Instructions

Brief functional descriptions of magnetic tape instructions are given below.

Op Code
Instruction Mnemonic Octal
Read Tape RT 05
Read Tape Decimal RTD 64
Reread Tape RR 07
Special Reread SRR 06
Write Tape wT 15
Write Tape Decimal wWTD 14
Write End-of-File Record WEF 55
Forward Space One Record FSR 44
Forward Space One File FSF 45
Backspace One Record BSR 46
Backspace One File BSF 47
Erase ERS 54
Set Density High SDH 60
Set Density Low - SDL 61
Rewind RWD 70
Rewind/Standby RW3 72
Request Status RQS 00
Reset Status RSS 40
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Instructions ) Mnemonic

READ TAPE: Reads one tape record in the binary (standard)

format. RT
READ TAPE DECIMAL: Reads one tape record in the special

decimal (BCD) format. RTD
REREAD TAPE: Rereads binary records at normal, high,

and low gain, RR
SPECIAL REREAD TAPE: Rereads decimal records at

normal, high, and low gain, SRR
WRITE TAPE: Writes one tape recordinthe binary (standard)

format, wWT

WRITE TAPE DECIMAL: Writes one tape record in the
special decimal (BCD) format, WTD

WRITE END-OF-FILE RECORD: Writes an end-of-file
record on tape, WEF
BACKSPACE ONE RECORD: Moves the tape backward with-
out data transfer over one record and positions the tape to
read or write the record passed over. BSR

BACKSPACE ONE FILE: Moves tape backward without
data transfer until end-of-file record is detected and positions
the tape to again read or write the file just passed over, BSF

FORWARD SPACE ONE RECORD: Moves tape forward over
one record without data transfer and positions the tape to
read or write over the next sequential record. FSR

FORWARD SPACE ONE FILE: Moves tape forward without
data transfer until an end-of-file record is detected and
positions the tape to read or write the record following the
detected end-of-file record. FSF

ERASE: Erases approximately 8-1/2 inches of tape, be-
ginning at the tape’s position when the instruction is

received. ERS
SET DENSITY HIGH: Sets the addressed tape wunit to the
high-density mode, SDH
SET DENSITY LOW: Sets the addressed tape unit to the low-
density mode. SDL
REWIND: Moves tape backward without data transfer until
the beginning-of-tape marker is sensed, RWD

REWIND/STANDBY: Moves tape backward without data
transfer until the beginning-of-tape marker is sensed and
puts the tape unit in a standby status. RWS

REQUEST STATUS: = Obtains and stores the status existing
within the addressed tape unit or subsystem, RQS

RESET STATUS: Resets all resettable status in the related
subsystem controller then stores the status of the addressed
tape unit at the specified second address after the reset
operation, RSS

DATANET =80



3 Command Words

Command words 1, 2 and 3 tothe CPC will contain the information defined for the command words.
However, the device code field of CW 1 needs further definition,

Device Code Op Code
e N, P
q8 13¥12 76 1

w1 LLITTIPTPLT ] il

7o

Always Zero

The device code is right justified and contains the binary number for the tape unit being addressed.

Status and Substatus

The major status and substatus associated with the magnetic tape subsystem are summarized in
Figure G-9,
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Major
Status Substatus
Condition Code Code
CHANNEL READY 0000
Tape Unit Write Inhibited 0000x1
Tape Reel on Load Point 00001x
DEVICE BUSY 0001
ATTENTION 0010
Tape Write Inhibited Oxxxxl
No Such Tape Unit ' Oxxxlx
Tape Unit Standby 0x01xx
Tape Unit Check Ox10xx
Blank Tape on Write ¥ Olxxxx
DATA ALERT 0011
Transfer Timing Alert 000001
Blank Tape on Read xxxx10
Transmission Parity Alert xxx1x0
Lateral Parity Alert xx1xx0
Longitudinal Parity Alert x1xxx0
End of Tape Ixxxx0
Bit Detected During Erase : xxxxll
END OF FILE 0100
Single Data Character XKXXKXX
Data Alert 111111
COMMAND REJECTED 0101
Invalid Operation Code Oxxxx1
Invalid Device Code Oxxxlx
Parity Alert on Device
Operation Code Oxxlxx
Tape on Load Point OxIxxx
Read After Write on Same
Unit 0lxxx
LOAD OPERATION COMPLETE 0111
CHANNEL BUSY 1000
CHANNEL ABSENT 1001
CHANNEL ALERT 1010

x=0or 1l

* Blank Tape on Write also causes Tape Unit Standby; combined code
will be Olxlxx, unless an instruction has reset the Blank Tape on
Write.

Figure G-9. Status and Codes for Magnetic Tape Subsystem
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PRINTER

Additional information for the PR-20 and PR-21 printers may be found in their reference manuals,
Printer Instructions

Printer instructions are shown in the chart below.

Op Code

Instruction (Octal)
Print in the Edit Mode--No Slew Information 30
Print in the Edit Mode--Slew Single Line 31
Print in the Edit Mode--Slew Double Line 32
Print in the Edit Mode--Slew to Top of Page 33
Print in the Nonedit Mode--Slew No Lines 10
Print in the Nonedit Mode--Slew Single Line 11
Print in the Nonedit Mode--Slew Double Line 12
Print in the Nonedit Mode--Slew to Top of Page 13
Slew Printer Single Line 61
Slew Printer Double Line ' 62
Slew Printer to Top of Page 63
Request Status 00
Reset Status 40

Command Words

CW 1 to the CPC contains the operation code for the printer operation, CW 2 contains the starting
address of the characters to be printed. CW 3 contains the count of the number of characters in
the print line,

For each print line, the CPC must be given a new sequence of command words. When print and
slew commands are combined, the printing is always executed first, I any slew other than single
line, double line, or top of page is desired, a special slew character must be used, preceded by a

print in edit mode command. '

End Print Line

The computer system must indicate that print-line data is complete by transmitting the End Data
Transfer signal, The End Data Transfer signal is generated by the character counter in the CPC,
When the character counter counts to zero, an End Data Transfer signal is sent to the printer,
Depending upon the nature of the print line, the counter may have to be changed for each line,
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Print in Edit Mode

Additional information required by the printer must be contained in the print line data, The
additional information is in the form of five special characters when printing in the edited mode.

Special Characters

The special characters are Escape, Ignore, Space, Skip and Slew.
Character Symbol Binary Octal

Escape ¢ 111111 7
Ignore ? 001111 17
Space b "~ 010000 20
Skip None 10xxxx Varies
Slew None OxxxxxX Varies

ESCAPE CHARACTER. When the Escape character (111111) is received by the printer, special
consideration is given to the character that follows. If only one Escape character is used, the
Escape character and the character that follows are both deleted from the print line, When two
consecutive Escape characters are used, both characters are deleted; and the character that follows
the two Escape characters is printed, Thus, the Escape character can be used to delete or force
printing of the special characters discussed below,

IGNORE CHARACTER. An Ignore character (001111) notpreceded by an Escape character will be
deleted from the print line; and the succeeding characters will be printed left-justified, An Ignore
character preceded by one Escape character is treated as a Slew character (slew 15 lines by
countdown), An Ignore character preceded by two consecutive Escape characters will be printed
as a ?; both Escape characters will be deleted.

SPACE CHARACTER. The Space character (010000) used without Escape characters will cause
a blank the width of a print character to be inserted in the print line. As many Space characters
as desired can be used to achieve a true spacing effect, and they can be used in combination with
the Skip character, the Space character becomes a Slew character (slew to top of page by VFU tape),
When the Space character follows two consecutive Escape characters, the Space character is
printed as ab; both Escape characters are deleted,

SKIP CHARACTER. '~ When one Escape character is followed by a Skip character (10xxxx), the
printer inserts in the print line the number of spaces indicated by the pattern of 1-bits in the four
low-order positions of the Skip Character. The bits are read in multiples of 8 as follows:

Bit Meaning
2 -1
Indicate skip character
2* -0
28 - Insert 64 spaces
2% --- Insert 32 spaces
p Insert 16 spaces
2° —-- Insert 8 spaces
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A minimum of 8 spaces and a maximum of 120 spaces can be inserted with one Skip character,
It can be combined with Space characters to achieve numbers which are not multiples of 8.
These character spaces must be counted as print-line characters when figuring the maximum of
136 characters per line, ' '

SLEW CHARACTER. Any character which has a zero in the high-order bit and is immediately
preceded by an Escape character is treated as a Slew character, The four low-order bits contain
the slew information, referred to as N, The next-to-highest-order bit tells the printer whether
to slew by countdown or by VFU tape,

The meaning of each bit is illustrated below:

Slew N lines by countdown
Slew to N-configuration on VFU tape

o
o

Slew character
Not a slew character

2
non

The 00xxxx configuration calls for a slew of N lines by countdown, using a 4-bit counter in the
logic to keep track of the number of lines slewed. In this case, the four low-order bits are read
as a binary value to represent the number of lines to be slewed. Paper can be slewed from 0 to

15 lines by countdown,

The 01xxxx configuration causes the printer to slewuntil the VFU detects a punched configuration on
the VFU tape that matches the configurationinthe N-portion of the slew character, Fifteen unique
configurations can be used on the VFU tape per form page, The character 010000 is interpreted as

a slew to top of page.

The printer interprets the receipt of a Slew character as an indication that the transfer of print-line
data has been completed, Also, aSlew character transmitted with print-line data will always over-
ride any slew information in a slew command,

SUMMARY OF SPECIAL CHARACTERS. Eleven possible configurations of the special editing
characters are summarized in Figure G-10, -These are presented in binary for simplicity, since
some characters cannot be converted to octal until X-vdlues are filled in,

Print in Nonedit Mode

The four print commands for the nonedit mode are similar to those for printing in the edit mode,
except that special editing characters are potrecognizedby the printer logic. Slewing information
must be included as part of each command, - : : ‘
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Character and Sequence Deleted
from Printed Other Action

No. 1 No. 2 " No. 3 Print Line

111111 11xxxx Both None, unless No. 2 is an
Escape character .

111111 111111 KXKXKX No. 1 & 2 No. 3 Prints any No. 3 character

111111 00xxxx Both Slew xxxx (N) lines by

. countdown

111111 Olxxxx Both Slew to xxxx (N) on VFU
tape

111111 10xxxx Both Insert xxxx character spaces
in print line in multiples
of 8

001111 No. 1 Prints remaining characters
left-justified

111111 001111 Both Ignore, treated as slew 15
lines by countdown

111111 111111 001111 No. 1 & 2 No. 3 < Prints Ignore as a question
mark

010000 No. 1 Prints as a blank character
space

111111 010000 Both Space character treated as
slew to top of page by
VFU tape

111111 111111 010000 No. 1 & 2 No. 3 Space character prints as
ad

Figure G-10, Summary of Special Characters Used in Edit Mode

Special characters that are deleted from the print line in the edit mode are printed in the nonedit
mode, Escape is printed as an exclamation point, Ignore as a question mark, and Space as a
blank character space, Slew and Skip will print as one of the 64 characters of the standard
character set, depending on the octal value assigned by the programmer. Because the Slew
character is not recognized in this mode, it is possible to slew only one space, two spaces, or to
top of page, by command. The Slew character cannot be substituted for an End Data Transfer
signal to indicate the end of the print line,

Automatic Slewing

Automatic starting and stopping of slewing from punchesin channels 5 and 6 of the VFU tape loops
require special consideration by the programmer, The action of the printer depends on the method
of giving slew information and the circumstances under which the punches are encountered,
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When slewing by a program, if a punch is detected in channel 5, paper moves until the channel-6
punch stops the automatic slew. The printer continues counting lines while the automatic slew is
in effect, If the countdown is satisfied before the channel-6 hole is reached, the slew continues
to the automatic-stop punch in channel 6. If the countdown slew is not completed, then slewing
continues until all lines called for by countdown are slewed,

If the command calls for a slew to N on the VFU tape, a channel-5 punch causes automatic slew
to take over until the channel-6 punch is reached, I the N-configuration on the tape has not been
reached after the automatic slew, the slew resumes until N is reached. If the N-configuration is
reached before the automatic stop hole is reached, the automatic slew continues until the channel-6
punch is detected,

In both types of command slewing, the rule to remember is that paper slews to the farthest spot
before the combination of programmed and automatic slewing is considered complete,

As mentioned in the discussion of Slew characters, automatic slewing is ignored when slewing
is accomplished by a Slew character, However, if the Slew character causes the paper to stop
on a channel-5 punch, then the automatic slew to the channel-6 punch occurs,

Controls and Indicators

The MANUAL CLEAR button on the DATANET-30 control panel also resets the printer. The
OPERATE/RESET button on the printer must be pressed after manual clear to return the printer
to the operate mode,

Status and Substatus

Major status and substatus associated with the PR-20 and PR-21 printers are shown in Figures
G-11 and G-12,
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Major

Status and Substatus Status Substatus
Code Code
CHANNEL READY 0000
Attention 0010
Out of Paper 00xxx1
Manual Halt 00xx1x
VFU Alert 00x1xx
Check 001xxx
DATA ALERT 0011
Transfer Timing Alert 000011
Alert Before Printing Started xxxxlx
Alert After Printing Started xxx1xx
Paper Low xx1xxx
Slew Alert x1lxxxx
Top of Page Echo lxxxxx
COMMAND REJECTED 0101
Invalid.Operation Code xx0001
Slew Alert x1000x
Top of Page Echo 1x000x
CHANNEL BUSY 1000
CHANNEL ABSENT 1001

x=0o0r1

Figure G-11. Status Codes for PR-20 Printer
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Major

Status and Substatus Status Substatus
. Code
Code
CHANNEL READY 0000
Normal /Halt 000000
Print One Line 000001
Forward Space 000010
Forward T.O.P. 000011
Invalid Line 000100
Reverse/Rewind 000101
Back Space 000110
Back Space T.O.P. 000111
ATTENTION 0010
Out of Paper 00xxx1
Manual Halt 00xx1x
VFU Alert 00x1xx
Check 001xxx
DATA ALERT 0011
Transfer Timing Alert xxx011
Alert Before Printing Started xxx01x
Alert After Printing Started xxx100
Paper Low Oxlxxx
Slew Alert xlxxxx
Top of Page Echo 1x0xxx
COMMAND REJECTED 0101
Invalid Operation Code xx0001
Slew Alert x1000x
Top of Page Echo 1x00xx
CHANNEL BUSY 1000 ‘000000
CHANNEL ABSENT* 4"7 1001 000000

x=0o0r1l
* Ret

urned by I/0 channel of GE-400 Series only

Figure G-12, Status and Codes for PR-21 Printer
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CARD READER

For further information refer to the CR-20 card reader reference manual,

CR-20 Card Reader Instructioné

Following are descriptions of CR-20 card reader instructions,

INSTRUCTION

Read Card Binary

Read Card Decimal
Read Card Mixed
Request Status
Reset Status

INSTRUCTION

Read Card Binary

Read Card Decimal

Read Card Mixed

Timing Considerations

MNEMONIC OP CODE (OCTAL)

RCB 01
RCD 02
RCM 03
RQS 00
RSS 40

DESCRIPTION

Data from the top half of each column (rows 12-3) is transmitted
first, supplemented by an odd parity bit, Data from the lower half
of the column (rows 4-9) is transmitted second. One and one-half
card columns fill each memory locations, Columns 1-79 fill the
first 53 memory words, The 54th word contains the first character
of data from column 80,

The contents of each card column punched in the Hollerith format
are converted to the equivalent 6-bit character and transmitted with
an odd parity bit, In addition, a check is made to see that the
punches in each column represent a valid character of the General
Electric standard character set, Three card columns of data fill
one memory word, Thus, columns 1-78 occupy 26 locations of
memory, Word 27 contains data from columns 79 and 80.

As each card is read, column 1 is examined to determine the type
of card and, thus, how the data is tfo be handled. I the “7” and
«9” of column 1 are punched, regardless of what other punches
occur in the column, the card is read in the binary mode. If either
or both of these two punches are missing, the card is read in the
alphanumeric mode, In either case, the full 80 columns of card
information are transmitted, including column 1. No Hollerith
characters are represented by both the 7 and 9 punches, either with
or without other punches. Therefore, the card reader interprets a
punch configuration in column 1 with the special identifying 7 and 9
punches as a binary card,

Reading is done on a single-card-per-instruction basis. A new instruction must be given for
each card. To maintain reading at the rate of 900 cards per minute (15 cards per second), a
new read instruction must be given within 1 millisecond after the card reader generates a
Terminate signal for the previous card. If the card reader does not receive a new read instruc-
tion within this time, speed drops in proportion to the delay,
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Data Transfer

The sequence for reading characters from a card

18

DATANET-30 WORD 1

1
Column 1
12-3

1st
Word

2 3
Column 1 Column 2
4-9 12-3

2
N

o o= o o

[
7y
<
>

SMNMRIKISEITBB20

8

IRRER R RRREREERE]
222222222222222222
3333333333333333333/

000000000000000000
(]
11

B W= o

£
™~
=y

~

4[4 44444444444444444

SR en
o Wen

55556555565556555555
!

6l666666666666666666
MI11177171711711717117171
816888806888888888888
32?3399.99999999999

VI 1213141516)71819202122 23

2nd
Word

in the binary mode is shown in Figure G-13,

18 DATANET-30 WORD 1

1 2 ) 3
Column 2 Column 3 Column 3
4-9 12-3 4-9

53rd

r—-’ Word
AN

0000000000000B00000000000]0}0
54155 56 57 58 59 50 61 62 63 64 65 65 67 68 63 70 71 7213 74 75 76 77 1919 a0
[RERRE R R R AR RERRRRRRRRRRI
22222222222222222222222222)2

333333333333333333333333333

444444444444444444444444444
565555565565555555555555 5[55
66666666666666666666066066 6)6(6
777777777777777777377777777j
888888885866688888808888888|8)8 I

54th
Word

Column 80
4-9

Figure G-13. Character Sequence for Read Card Binary Instruction

The sequence for reading characters from a card in the decimal mode is shown in Figure G-14.

78 910N1213141516 178

0000000000000
;111111111111
220222222222222
331333333333333
sale4a4a4d4844q
55(555555555555
66/6 66666666666
1111117711777
588368886888

98/999999999989
saf1es

W20 KI8T I8

18

\ 1

Column 1
1

Column 2 Column 3
2 3

\

poooooo0Cc00G0000
5667686970 71 72 73 74 1576 77 7efrs 6o
IRRARERRERRERIIE
2222222222222
3333333333333433
44444444444440144
5555555555555/55
6666666666665[66

1111111111 117

8888888888888[88
9999999899999199

GG 67 58 68 40 /1 72 73 14 25 76 77 76|79 80

18 1

27th
Word

Column 79 Column 80 000

Figure G-14. Character Sequence for Read Card Decimal Instruction
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j Program Load

The DEF 3 instruction to the CPC is sent to the card reader as a program load command, The
card reader will readone cardinbinary and halt, A Not Busy major status is returned to the CPC,

Status and Substatus

The major status and substatus associated with the CR-20 card reader are shown in Figure G-15.

‘ Condition Status Substatus
Code Code
‘ CHANNEL READY 0000
ATTENTION 0010
Hopper/Stacker Alert xxxxxl1
Manual Halt XX Xxx1lx
Last Batch xxx1lxx
Feed Alert . xx 1l xxx
Card Jam x1xxxx
L-% Read Alert 14 1l xxxxx
- DATA ALERT 0011
Transfer Timing Alert 000001
Validity Alert . 000010
COMMAND REJECTED 0101
LOAD OPERATION COMPLETE 0111
CHANNEL BUSY 1 .0 00
CHANNEL ABSENT 1001
CHANNEL ALERT 1010

x = 0or1l

Figure G-15. Status and Codes for CR-20 Card Reader
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CP-10 CARD PUNCH

Additional information for the CP-10 (100 cards per minute) card punch may be found in the
CP-10 card punch reference manual,

CP-10 Card Punch Instructions

INSTRUCTION MNE MONIC OP CODE (OCTAL)
Punch Card Binary PCB 11
Punch Card Decimal PCD 19
Punch Card Edited Decimal PCE 13
Request Status RQS 00
Reset Status RSS _ 40
INSTRUCTION DESCRIPTION
Punch Card Binary Two 6-bit binary characters are punched into each card column,

The first character goes into card rows 12-3. (row 12 contains
the most-significant bit), The second character is punched into
card rows 4-9 (row 4 is the most-significant bit). The third and
fourth characters are punched in column 2, etc,

Punch Card Decimal Each 6-bit data character received is converted into the standard
Hollerith punch code and punched into a single card column,

Punch Card Edited Decimal  Identical with the alphanumeric mode, but with the additional
feature of allowing the punch to delete any Ignore characters
(octal 17) which it may receive, Whenever an Ignore character
is deleted, the next valid character received is punched, with no
blank column intervening, '

Command Words

Command words 1, 2, and 3 to the CPC must contain the operation code, starting address, and
character count, as applicable, To punch a card, the same command sequence and data must .
be transferred to the punch 12 times,

Timing Considerations

As described above, a punch command must be received for punching each of the 12 rows of the
card, The same set of punch data is transmitted to the punch for each row, The punch picks out
the applicable bit from each data cheracter, based on the row to be punched, The DATANET-30
must issue each punch commend and data in time to punch each row, Approximately 600 milli-
seconds are required to punch each card,

There are 28.4 milliseconds between rows in which to give the punch command and comp' lete data
transfer, The punch circuitry requires 3,2 milliseconds to complete the data transfer, Therefore,
the DATANET-30 must issue the command sequence to the punch for the next row within 25,6
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milliseconds after each Terminate signal, The punch command sequence can be transferred to
the CPC only after each Terminate signal from the punch, The punching time for each row is
14.4 milliseconds. Following this, there are 4.4 milliseconds for reading the corresponding row
of the preceding card, Parity is generated and started as each row is punched. When the row is
read, parity is checked. If parity does not check, the error is indicated after the card following

the one being checked has been punched,

After all the cards have been punched, the last card is still in the punch, Two more cards must
be fed through the punch either manually or by program in order to clear the punch mechanism
of all punched cards. The card punch timing cycle is shown in Figure G-16,

Punch Ready

.6
R
(Mechanism Variable)
64.2-91.2 24.4
Data Transfer Punch Read Data Transfer Punch Read
Row 12 Row 12 Row 12 Row 11 Row 11 Row 11
: (Previous (Previous
Card) Card)
109.6
24.4 43 66.6
Punch Read Data Transfer Punch Read 43 ms. maximum Data Transfer Punch Read
Row 8 Row 8 Row 9 Row 9 Row 9 | waiting period Row 12 Row 12 Row 12
(Previous (Previous | for new command (Previous
Card) Card) | to maintain 100 Card)
¥ Terminate. cpm speed

Data Transfer completed.
Punch command and latest time
for data transfer to start.

(@]
nonon

Figure G-16. Card Punch Timing Cycle (in Milliseconds)

After the last row of the cardis punched and row 9 of the preceding card is read, a punch command
may be received for row 12 of the next card within 43 milliseconds, This permits the 100
card-per-minute punching rate to be maintained, If the new command is received during this
43-millisecond interval , approximately 66 additional milliseconds are available for the transfer
of punch data for the first row. If a punch command is not received during this period, there is 2
7-card-per-minute reduction in the over-all card punching rate, There will be an additional
7-card-per-minute reduction in speed for every additional 43 milliseconds of delay in receiving

this first command,
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Data Transfer

The sequence for punching characters into a card in the binary mode is shown in Figure G-17.. .

lst
Word

3131333

41414 44 4
555555
56/6 666
HUIRER)
B[3{s 888

91919999
4567

000000000000000

000
78 SI0NMI2ZN M55 18192020272
111

AR RRERRRRRRRAR

2222222222222222212

33333333333333333

4444444444444444
50 5555555555555%§
666Q66666666666G6
TT1INIT17711171117

8805888\388838888838

2nd
Word

N

00000000000600000
546566676063 10 T 721370 15 16 71 1879 69
AR AR SR R R RRARRE]
222222222222222122
333333333333333133
4444444444448444[4

5555555555555555)5

66666666666686606)6
1117111711701 711

88888888888888838{8 I
9999999999095999973

64 65 6667 6869 70 11 72 73724 45 15 17 18 79k

_—

54th
Word

Figure G-17, Character Sequence for Punch Card Binary Instruction
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The sequence for punching characters into a card in the decimal mode is shown in Figure G-18.

pgogo0o006000000

[
8N NRIBUIBETIRNBN 23N
1

08
45
11 IRERRRREERRRRRAR

08
67
T
20222222222222222222222
3(333333333333333333333
H444444444444444444444
55595555555555556555585
6665666665586866865666
N117117111711117171711171117
8888888888388888888888

ES
=3
4

91999999999999993999993¢-
455718910 3

AN

p00000BO00000000C

6469 666765 63 70 /1 2273 M 756 77 78 79 80

|RRRRE AR RRERRE]

22222222222222222
33333333333333333
14444040 0004044als
65555555555555 55
666666666566606.666

N oS

7777777777777747
888888888888888'88 I

i

)

999899998998839
WA E5 U5 6T 5B 09 70 51 7273 14 75 16 77 78,19

st
Word

27th
Word

Figure G-18 Character Sequence for Punch Card Decimal Instruction
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Status and Substatus

Major status and substatus for the CP-10 card punch are listed in Figure G-19,

Major

Status and Substatus Status Substatus
Code Code
CARD PUNCH READY 0000
ATTENTION 0010
Hopper/Stacker Alert Oxxxx1
Manual Halt Oxxxlx
Chad Box Full Oxx1lxx
Feed Alert Ox 1xxx
Card Jam O0lxxxx
DATA ALERT 0011
Transfer Timing Alert 000xx1
Transmission Parity Alert 000x1x
Punch Alert 0001xx
COMMAND REJECTED 0101
INTERMEDIATE 0110
CHANNEL BUSY 1000
CHANNEL ABSENT 1001

x=0o0r1l

Figure G-19, Status and Codes for CP-10 Card Punch
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CP-20 CARD PUNCH

Additional information for the CP-20 (300 cards per minute) card punch may be found in the
CP-20 card punch reference manual,

CP-20 Card Punch Instrtjctions

Instructions for the CP-20 card punch are described below,

INSTRUCTION MNEMONIC OP CODE (OCTAL)
Punch Card Binary PCB 11
Punch Card Decimal PCD 12
Punch Card in Edited Mode PCE 13
Request Status RQS 00
Reset Status ' RSS 40
INSTRUCTION DESCRIPTION
Punch Card Binary Two 6-bit binary characters are punched into each card column,

The first character goes into card rows 12-3 (row 12 contains the
most-significant bit), The second character is punched into card
rows 4-9 (row 4 contains the most-significant bit). The third and
fourth characters are punched in column 2, etc,

Punch Card Decimal Each 6-bit data character is converted into the standard Hollerith
punch code and punched into a single card column, .

Punch Card in Edited Mode Identicel with the alphanumeric mode, but with an additional
feature--the punch deletes any Ignore characters (octal 17) from
the data. Whenever an Ignore character is deleted, the next valid
character is punched, with no blank column intervening,

Command Words

Command Words 1, 2 and 3 to the CPC must contain the operation code, starting address, and
character count as applicable, To punch a card, the command sequence and data transfer are
transferred to the punch once.

Functional Description

The subsystem becomes busy when a punch command is received and accepted, When the punch
becomes busy, it requests data for the card, Data is transmitted, character by character, from
the processing system to the card image buffer of the punch controller, The parity of each charac-
ter is checked as itis received, If the command is Punch Card Decimal the character is converted
by the controller to Hollerith code before the data enters the buffer,

As row 12 of the first card passes over the punch dies, the control electronics extract the row~12
information from the card image buffer and sctivate the punching mechanism, The punch remains
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in the busy state, punching data row by row until the last row of the card is completed, It then
transmits a Terminate signal, indicating to the processing system that the punch has completed
the operation, ‘ o

The first card is checked while the second card is being punched, As row 12 of the second card
enters the punch area, row 12 of the first card starts through the read head, There, row parity is
compared against the parity established for the row when the data was first received by the card
image buffer, If the two parity checks do not agree, a punch alert signals the discrepancy. After
the second card is punched, the results of the read check of the first card are transmiited to the
processing system, When the last row hasbeen read and checked, the card continues to the output
stacker, 4

Timing Considerations

The punch controller requires that a punch command and all data for the card image buifer be
received before a card is fed and punched. No command or data will be accepted for the next
card until a card has been completely punched,

A complete cycle of transferring data to the punch and punching a card requires 200 milliseconds,
This is illustrated in Figure G-20, The time is divided into two phases, Phase I is transfer of the
command and data to the punch, Phase 2 is the punch operation, After the punch controller has
received the punch command and all the data, a signal to feed a card is given. The card is punched
and a Not Busy status is .indicated in the CPC, When the CPC goes not busy, another punch
command sequence must be given for thé next card,

The transfer of the command and all data to the punch requires approximately 20,5 milliseconds.
Since 29 milliseconds are 2llowed to complete data transfer, a new command sequence must be
issued to the CPC (punch) within approximately 8.5 milliseconds after the CPC goes not busy.

If the CPC command sequence is not issued in time to complete the data transfer within the 29
milliseconds, the punch mechanism continues to cycle (at 200 ms/cycle) and will punch a card
the next feed cycle time.

8.5 us 8.5 us
’AW fhﬁ
| [
[ |
| |
| |
Start 171 ms 29 ms 171 ms | etc.
Punch Command Punch a Card Punch Command Punch a Card
and and
Data Transfer Data Transfer
Feed . Feed
Cycle Terminate Cycle Terminate
Time (CPC Not Busy) Time (CPC Not Busy)

Figure G-20, CP-20 Punch Cycle
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Status and Substatus

Major status and substatus for the CP-20 Card Punch are listed in Figure G-21.

Status and Substatus giggzs Substatus
Code Code
CARD PUNCH READY 0000
ATTENTION 0010
Hopper/Stacker Alert ~ Oxxxxl
Manual Halt Oxxx1x
Chad Box Full Oxx1xx
Feed Alert Oxlxxx
Card Jam 0lxxxx
DATA ALERT 0011
Transfer Timing Alert 000xxx
Transmission Parity Alert 000x1x
Punch Alert - 0001xx
COMMAND REJECTED 0101
INTERMEDIATE 0110
CHANNEL BUSY 1000
CHANNEL ABSENT 1001

x=0or 1l

Figure G-21. Status and Codes for CP-20 Card Punch
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APPENDIX H
DATANET-30 PROGRAMMING REFERENCE MANUAL

GENERAL DESCRIPTION

The DATANET-30 Processor Interrupt Unit (PIU-930) allows transfer of data from the memory
of one DATANET-30 to the memory of another. One processor interrupt unit (PIU) for each
DATANET-~30 is required. Each PIU occupies one option module space and is assigned an address
on the buffer selector. The address is specified by the address plug for the PIU.

DATANET - 30 DATANET - 30
Buffer = Buffer
Selector Selector

L pIU 100 feet PIU [
Memory [ - Memory
—
t i
Interrupt < Interrupt
Interface Interface

Figure 1. PIU Connections to Two DATANET-30's

Data Transfer

The PIU connects to the memory interrupt interface and is normally assigned interrupt cycle
two. Only one interrupt cycle may be assigned to the PIU. This allows a transfer rate of

28,800 DATANET-30 words per second.

Data is transferred in both directions, but only in one direction at a time. Control of the direction
of data transfer is established by either DATANET-30 on a receive only basis.

The PIU does not allow a program toinitiate transmission. The DATANET-30 which is to receive
data must initiate the data transfer. This method of operation protects the memory in one
DATANET-30 from being destroyed by mistake by the other DATANET-30.

With only the ability to receive, each DATANET-30 must know how much, where and when to
initiate data transfer. Various techniques may be used to accomplish this coordination. Two
techniques are the master-slave relationship and the mailbox.
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Master-Slave Relation. The master-slave relationship is a programming consideration only
and can be changed by programming.

The master-slave arrangement here only decides which DATANET-30 may initiate data transfer.
The master may initiate transfer if the PIUis not busy and if the master has not granted the slave
permission to use the PIU, The slave may initiate transfer only after the master has granted
permission to do so, and if the PIU is not busy.

Two lines (signals) allow communication between the programs for master-slave purposes.
These are line A (NES 1) and line B (NES 4). The lines are set by DEF 6 and DEF 4instructions,
respectively.

The programming convention for using these lines is as follows:

One DATANET-30 must be assigned as master and the other as slave. The slave requests
control to initiate operations by setting line B. The master then grants permission by setting
line A. This and only this resets line B. After the slave has received a message, the End
of Message signal resets line A.

When the master wants control, line A indicates which way control is currently established.
Line A set means the slave has control or is receiving data. Line A reset means that the
slave does not have control and the master may assume control to initiate data transfer.
The NES 2 and NES 3 lines also indicate busy conditions. Therefore, the master must
periodically check line B to grant permission to the slave,

Since setting and interrogating line B is a programming consideration, the master can load
the PIU even when line B. is set, without setting line A, Lines A and B are used only for
coordinating the programs and do not inhibit any hardware or program action. The slave
can also load the PIU’s without permission; however, this violates the rules for using
control lines A and B.

To summarize, the conditions are illustrated in the chart below.

Line A Line B
0 0 Master may load PIU. Slave is not requesting.
0 1 Master may load PIU, Slave is requesting.
1 0 Slave may load PIU. Master may not.
1 1 Not Possible.

The programs can exchange master control of the PIU’s as desired. Exchange can be based on
time of day, volume of traffic, busy hour, or other suitable factors. The master must agree
to relinquish control as master before the slave assumes the master status.

The use of lines A and B in this manner is not mandatory. Any one of a number of methods
could be used to prevent interference betweenprograms, For example, each program could main-
tain a memory location as a timer. Then, by program control, each DATANET-30 could have
unrestricted use of the PIU at certaintimes, One DATANET-30 could be considered as a standard
time and the other could reset the timer to match. This method would prevent one DATANET-30
from waiting on the other for undetermined periods of time. Lines A and B could then be used for
other communication purposes.
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Mailbox. The mailbox is one or more words in memory used to store information for the other
DATANET-30.

The contents of the mailbox word maybe used to indicate that data is ready to be transferred, data
has been transferred, the starting memory address, the number of words, which DATANET-30
is master, or other pertinent information. Each DATANET-30 would periodically transfer the
mailbox word for examination.

Since the transmitting DATANET-30 has no control over the timing of the data transfer, it has
no direct way of knowing that data transfer has taken place. It can tell that data has been trans-
ferred from memory only by interrogating the mailbox of the other unit. Therefore, the program
design must include a method of notifying the transmitting program of the status of data trans-
ferred. Updating the contents of the mailbox permits the orderly transfer of data.

Block Diagram

Figure 2 shows the basic configuration of the PIU. It contains one data register (buffer), an
address counter, a word counter, control lines, and data transfer control logic.

Interrupt Interface ) Other
Buffer [} A PIU
Selector
NES Control
1 | Logic
2 l————————]
3 l— ]
4 Address
j-————
5 > Counter
-
14
A
(DEF 9)
(DEF 7)
DEF
s Data To Other PIU
[ > . — o
L Register 18| From Other PIU
6 >
7 f———
8 » -t (DEF 8)
9 e i) j /
0 > Word
Counter
» 14
- To/From Other PIU NES 1
) NES 4 |o
< EOM and DEF 3 -
 -— DEF 4 »
> DEF 6  d

Figure 2. PIU Block Diagram
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The PIU has three interfaces: (1) the DATANET-30 buffer selector, (2) the memory interrupt
interface, and (3) the other PIU.

The buffer selector interface presents status (NES lines) to the program and accepts control
signals (DEF lines) and load instructions (LDT) from the program. The PIU is also addressed
via the buffer selector.

The memory interrupt interface is used for datatransfer under memory interrupt control between
the PIU and the memory locations specified by the address counter. Interrupt cycle 2 is
arbitrarily assigned but can be changed by a wiring change.

The interface to the other PIU provides the necessary data and status lines to coordinate data
transfer from one PIU to the other.

Word Counter. The word counter is used only by the receiving PIU to terminate data transfer
when a specified number of words has been received. The counter is counted down one each time
a word is transferred into memory. When the counter reaches zero, an “End of Message” signal
is generated. The word counter is a 14-position straight binary counter and must be loaded with
the binary equivalent of the number of words to be transferred.

End of Message. The End of Message (EOM) signal causes the following actions:

1. The word counter is reset to all 1’s and the address counters to all 0’s.
2. Both PIU’s are reset to the starting configuration.

3. Line A is reset,

4, Data transfer is halted.

The End of Message signal is generated in either PIU when the word counter counts to zero, when
a DEF 3 instruction is given, or when the manual reset button is pressed.

Address Counter. The address counter in the receiving PIU addresses memory to store the data
received into the proper memory location. The address counter in the sending PIU is used to
access the proper memory location for data to transfer. Both address counters must be loaded
by the receiving DATANET-30. Each address counter is counted up one each time a word is
transferred. The starting memory address is loaded into each address counter.

Data Register. The data register holds one DATANET-30 word transferred to or from memory,
or to or from the other PIU, depending upon the direction of transfer,

INSTRUCTION REPERTOIRE

The instructions are classified under buffer selector instructions for the DATANET-30. They
are the Drive External Function (DEF), the External Status Lines (NES) and the Load Transmit
Drivers (LDT) instructions. The rules for using the DEF and NES instructions are the same as
those for using other DATANET-30 buffer selector instructions. The LDT instruction is special.

DATANET =380



a )

»,

The Drive External Function instructions are:

DEF 1-2
DEF 3

DEF 4

DEF 5

DEF 6

DEF 7

DEF 8

DEF 9

DEF 0

Not used,
End of Message (EOM). Terminates operation by providing an EOM signal.

Set control line B. Sets control line B in each DATANET-30. Line B can
be reset only when line A is set, Line B cannot be set when line A is set.

Not used.

Set control line A, Sets control line A in each DATANET-30. End of
Message resets line A.

Load address counter. Transfers the contents of the data register to the
other PIU. The starting memory address at which the transmitting
DATANET-30 will begin data transfer is sent to the address counter of
the other PIU,

Load word counter. A count previously loaded into the PIU is transferred
to the word counter of the receiving PIU.

Load address counter. Transfers the contents of the data register to the
address counter. The starting memory address of the receiving DATANET-
30 must be in the data register for transfer to the address counter of the
receiving PIU.,

Load data register in the PIU, This signal is automatically generated by an
LDT instruction. This instruction cannot be used for any other purpose.

The Load Transmit Drivers instruction.

LDT

Transfer a word to the PIU. Transfers a control word from a specified
memory location to the PIU data register. A DEF 0 instruction is auto-
matically executed as part of an LDT instruction. An LDT instruction
must precede a DEF 7, DEF 8, or DEF 9 instruction. LDT may not be
used for any other purpose in relation to the PIU.

The External Status Lines instructions.

NES 1

NES 2

NES 3
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Line A set. A 1 indicates that the line has been set. Either DATANET-30
can set line A. By convention, for the master-slave relationship, only the
master should set line A. Line A set indicates permission granted for the
slave to receive. If NES 1 is set, NES 4 cannot be set. NES 1 is reset by
End of Message.

Busy-Transmit mode. A 1 indicates that the PIU is sending data and the
transfer is not complete. The PIU is in Transmit mode after the DEF 7
instruction in the receiving DATANET-30.

Busy-Receive mode. A 1 indicates that the PIU is receiving data and the
transfer is not complete. The PIU is busy after the DEF 7 of the loading
sequence.




NES 4 - Line B is set. Either DATANET-30 can set line B. A 1 indicates that the
line has been set and that line A is not set. By convention, if the master-
slave relationship is used, only the slave should setline B. Line B set
indicates a request for permission to initiate data transfer. Setting line A
will reset line B,

NES 5 - No transfer. A 1 indicates that data transfer has stopped without an
End of Message. This line has no significance in the receiving PIU until
14 DATANET-30 word times after the DEF 7 of the loading sequence.

No Transfer

Each PIU will detect no transfer and set NES 5 independent of the other. Each DATANET-30
program must interrogate for the NES 5. In the receiving DATANET-30, NES 5 means that the
other DATANET-30 is not transmitting. This signifies that the transmitting DATANET-30 either
has a hardware load or power failure or has attempted to load the PIU. In the transmitting
DATANET-30 NES 5 means that the other DATANET-30 is not receiving. This signifies there
is a hardware load or power failure in the receiving DATANET-30.

The halt in data transfer caused by hardware load is temporary. Data transfer continues after
completion of hardware load.

A halt in data transfer caused by an attempt to load a PIU when in the transmit mode is an error.
Recovery is either by the manual reset button on the control panel or a DEF 3 instruction. A
DEF 3 by either DATANET-30 will reset both PIU’s. In this case, the data transfer should be
reinitiated.

CONTROLS AND INDICATORS

All controls and indicators are by program only, except for manual reset on the control panel.

LOADING THE PIU

The PIU is loaded by the DATANET-30 that will receive data. In order to initiate operations, the
starting address must be placed in each PIU and the word count in the receiving PIU. This is
accomplished by using the LDT and DEF 9, DEF 8, and DEF 7 instructions. The DATANET-30
executing the following series of instructions will receive and the other will send.

DT RECAD Load receiving starting address

DEF 9 Transfer RECAD to receiving address counter
LDT WCNT Load word count

DEF 8 Transfer count to receiving PIU word counter

IDT SENDAD Load starting address of the sending PIU

DEF 7 Transfer SENDAD to other PIU and set busy
RECAD ocT 0 Receive starting address
WCNT ocCT 0 Word count
SENDAD oCcT 0 Sender starting address
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PROGRAMMING CONSIDERATIONS
1. The PIU must not be loaded when busy.
2. The maximum word count that can be put in the PIU word counter is 16,383 (all 1’s).

3. Depending upon the manner of use, the unit designated as slave must not try to use the
PIU if NES 1 is not set.

4, Each transfer of a word takes one memory cycle from each DATANET-30.
5. When one PIU is busy, the other is also busy.

6. The memory addresses and word count numbers must be right justified (low order
position of the register).

7. The word counter must never be loaded with zero.
8. Either DATANET-30 can set line A without line B being set.

9. TItis a hardware restriction that line B cannot be set when line A is set.
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APPENDIX |
DUAL ACCESS DSU CONTROLLER

GENERAL DESCRIPTION

The dual access controller (DAC) operates with two central processors so they can share the
same disc storage unit (DSU) but not simultanecusly, Both central processors are connected to
the dual access controller at all times. One is connected in the usual manner and the second is
connected to a second controller selector plug mounted in the dual access controller, The
central processors with which the dual access DSU is used are:

GE-200 Series GE-200 Series
GE-200 Series . DATANET*-30
DATANET-30 DATANET-30

The dual access controller has all the features of a single access controller plus additional
features because of the dual access capability,

It is assumed that one is familiar with the single DSU controller and the controller selector unit
(CSU-931) as covered in Appendix L of the DATANET-30 Programming Reference Manual,
CPB-1019A, Since the dual access DSU controller is an extension of the single access controller,
the additional DATANET-30 information needed is covered in this appendix, Detailed information
relative to a GE-200 Series computer is not included,

DATANET-30/GE-225 SYSTEM CONSIDERATIONS

The DATANET-30 and the GE-225 share a DSU through a dual access controller, The DATANET-30
is operating in real-time and DSU access must be given to the DATANET-30 when access is
requested or data may be lost, This is very important and all system design characteristics
must consider this fact, The GE-225 will be performing various batch processing jobs during the
DATANET-30 operating time and some of these programs will require access to the DSU, These
programs requiring access to the DSU should notbe run during the busy hours of the DATANET-30.
If they are, the GE-225 programs will run slowly because the DATANET-30 is using most of the
DSU real-time during the busy hours,

The DATANET-30 system should be designed to operate on a cyclic basis, The cycle time
selected should be large enough to allow DSU real-time to do the message switching and still have
some DSU real-time available for the GE-225,

*Reg, Trademark of the General Electric Company,
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The DSU programs in the GE-225 must not lock out the DATANET-30 for more than 1-2 seconds
at one time, This means that a DSU seek, read or write and all error checks done by the GE-225
have to be completed in 1-2 seconds, and control returned to the DATANET-30. The GE-225 can
and must lock out the DATANET-30 to do error checking, but the lockout time must only be 1-2
seconds, Access could be immediately returned to the GE-225 if the DATANET-30 does not
require access to the file,

As an example, assume that the DATANET-30 is on a cycle time of 18 seconds; that is, every 18
seconds the DATANET-30 requires access to the file, Also assume that the DATANET-30 system
is designed to use from 3 to 12 seconds of this cycle time, depending on traffic volume, to complete
real-time DSU processing. This means that the GE-225 could have access to the DSU for 6 to 15
seconds out of each cycle time depending on the DATANET-30 activity. If the GE-225 has 15
seconds of cycle time, it could perform many DSU operations before the DATANET-30 takes
control, However, after each DSU operation, the GE-225 must release control in case the
DATANET-30 requires access. The DATANET-30 locks out the GE-225 until the DATANET-30
real-time DSU processing is complete,

The DSU must be laid out with preference to the message switching to keep the DSU access times
to a minimum, Timing consideration must be given to the fact that the GE-225 may disrupt any
pattern of DSU access. The GE-225 may move the actuator arms and cause an increase in the
DSU access time,

If the DATANET-30 is to accumulate data for the GE-225 on the DSU, control information must
be stored on the DSU for both the DATANET-30 and the GE-225, Consideration must be given to
the fact that the DATANET-30 has an 18-bit word and the GE-225 has a 20-bit word,

Each word recorded on a discby the DATANET-30 consists of 18 information bits plus 2 zero bits,
plus an odd parity bit which is generated by the DSU controller as shown below,

18 1
DATANET-30 Word To/From L

The Controller Selector
4] 1 I ] 20

Controller Selector
To DSU Word 0] © Parity
A ¢
DSU Word To/From 0y 1 y 20
Controller Selector LO OI ; l I parity
18 1

If a computer interface unit (CIU) is installed between the DATANET-30 and the GE-225, control
information can be exchanged more efficiently,

DATANET-30/DATANET-30 SYSTEM CONSIDERATIONS

When two DATANET-30 computers are sharing a DSU, the system considerations become quite
different from the GE-225/DATANET-30 system.
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Each DATANET-30 can be operating in real-time, Therefore the following capabilities and pro-
gram controls of the DAC must be carefully considered,

1. Master-slave relation,

2. Use of lockout bit,

3. Timing for each DATANET-30 to use the DSU on an alternate access or timed access
basis,

4, Program control of master,

5. Method of exchanging control information:

a, Is a PIU930 in the system?
b. Control information on the DSU,

Dual Access
DATANET-30 Controller DATANET - 30

PIU930 ~— - - — /= 1 PIU930

Normally one DATANET-30 will be master and the other one slave, depending on how the pro-
grams require access to the DSU, Also, it might be more important for one to write than the
other. Each DATANET-30 program should be designed to operate on a cyclic basis such that the
cycle time is large enough to allow sufficient real-time for each program to read or write as
necessary.

If the lockout bit concept is used, the system must permit locking out one DATANET-30, If the
lockout concept is not used, alternate sccess on a timed basis is the next choice.

If a processor interrupt unit (PIU930) is included in the system, and one DATANET-30 is con-
sidered master, the other DATANET-30 would access the DSU only upon direction of the master,

Program control of measter depends strictly upon the purpose and design of the system. The
many variables involved are beyond the scope of this appendix,

The method for exchanging control information varies according to equipment used, Without a
PIU930, control information must be stored on the DSU, With a PIU930, control information can
be exchanged directly and more efficiently,
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Dual Access Controller

CsU931
& SPC Switch
GE-225 -
Master
. —_—
Switch L \
j Regular Plug #n Display
Controller Panel
Selector - »:] Added Plug #x \

Figure 1, Dual Access Controller Block Diagram

DISPLAY PANEL

Associated with the DAC electronics is a display panel inside the controller, This display panel
has eight (8) lights to designate the status of the controller, These lights are labeled: 12, 13, 14,
SW, RBS, ABS, ADD, and REG, I the lights are on:

1.

2,

«12” indicates that the processor in control has bit 12 set, that is, the master bit,
«13” indicates that the processor in control has bit 13 set, that is, the lockout bit.
«147 indicates that the processor in control has bit 14 set, that is, the API bit,

«SW” indicates that the last processor to have control was the processor on the
Regular plug,

“«RBS” indicates that the processor on the Regular plug has issued a branch or select
command,

“ABS” indicates that the processor on the Added plug has issued a branch or select
command,

“ADD” indicates that the processor on the Added plug has control,

“REG” indicates that the processor on the Regular plug has control,

There is also a RESET button on the panel to reset these conditions, Several of the above lights
will be on at any one time when the DAC is being accessed, K there is no activity, then only the
SW light will be on,
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MASTER DESIGNATION SWITCH

When both computers request access to the DSU, one is assumed to be the master and receive
first access. To accomplish this priority, the three-way switch functions in the following manner:

Position Action

Regular The computer attached to regular Plug #n will be the
master.

Added The computer attached to Added plug #x will be the
master,

Prograin Control Master is determined by program control,

A master can and must be designated between the DATANET-30 and the GE-225, The reason for
this is to establish a priority for granting accesses, The DATANET-30 must be the master,

The three-way switch in the DAC used to designate the master, must be in the regular position,
The DATANET-30 must be plugged to the Regular plug #n, This will designate the DATANET-30
as the master,

The reasons for this are:

1, When only one processor has power on, it must be plugged to the Regular plug to access
the DSU, The GE-225 could have power off during DATANET-30 operating time,

2. If the three-way switch was in the program control position and the RESET button on
the DAC was pushed to initialize the controller, the processor on the Regular plug
becomes the master,

3. If the SPC switch is in the special position, the processor on the Regular plug can take
control at any time,

THE SPECIAL (SPC) SWITCH

The DAC has a toggle switchthat will place the DAC in either the “normal mode” or “special mode”,
The special mode allows the processor on the Regular plug to take control at any time, even when
the dual access controller is busy. :

The normal mode causes an echo alarm if the dual access controller is selected when busy.

The special mode of operation is necessary because it is possible to cause the DSU to become
inaccessible, If a processor gives a command to the DAC and then the processor hangs up before
the DAC completes the DSU command sequence, the DAC remains in a busy condition. The
other processor cannot gain access to the DSU until the busy condition is manually cleared, The
DATANET-30 programs are designed to operate continually and therefore do.not normally create
such a condition, However, the GE-225 programs may not be designed this way since the GE-225
is doing batch processing or even debug runs, The DATANET-30 must be able to take control of
the DAC if the GE-225 hangs up and creates a busy condition on the DAC,
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DSU COMMAND WORDS

The command words for the dual access controller are the same as for the single access con-
troller plus added functions related to the dual access capability, The added functions are:

Lockout

Master Designation
Automatic Priority Interrupt
Test and Branch

W DN

COMMAND WORD FORMAT

18 14 13 87 321

W | l/ oo roer oy Location 3 - oL

Master Mode Bit
———» Lockout Bit

, r__> Auto.Prog.Init.Bit

[ TT
20|19|18 8171615 1 Cw2
.

./

~
Memory Location 4

20(19]18 1 CwW3

e
Memory Location 5

Figure 2, Controller Selector Command Word Relation to Memory Locations

COMPUTER LOCKOUT

One computer may perform a lockout that will deny the other computer access to the DSU, That
is accomplished by use of bit 7 of CW2 of the DATANET-30 command words for the controller
selector unit, This bit functions in the following manner:

Bit 7 - CW2 Function
Off At the completion of this command, either computer

can receive a controller ready indication by use of a
ready/not-ready, test and branch instruction.

The computer that issued the command will receive a
ready condition if the other computer did not perform
a test and branch instruction,

On At the completion of this command, only the computer
that issued the command can receive a controller
ready indication by use of a testandbranch instruction,
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The operating programs of the DATANET-30 must have bit 7 set in command word 2 (CW2)
following the select command (either read or write) to lockout the GE-225 from gaining access
to the DSU, The lockout is released when the DATANET-30 gives a read or write command with
bit 7 off. When the DATANET-30 takes control again, bit 7 must be set again,

The GE-225 must also set the lockout bit in order to do error checking. This lockout must be
released immediately after the error check, If it is not and the DATANET-30 needs access to the
DSU, the DATANET-30 can take control and possibly cause an error condition in the GE-225,

The lockout may be released by the DATANET-30 by issuing a seek followed by a read after write
{(RAW) of one record with bit 7 off,

The following example illustrates the use of the lockout bit,

DATANET-30 Operation The GE-225 test will see the following as a result of
issuing test and branch instructions.
(a) SEEK Not ready
() READ W/BIT 7 ON Not ready
ERROR TEST
(e) SEEK Not ready
(d) WRITE W/BIT 7 ON Not ready
ERROR TEST
(¢) SEEK Not ready
() RAW 1 RECORD " Ready
W/BIT 7 OFF

Notice that the write instruction must have the lockout bit ON to be sure to retain control so that
a test may be made for any errors.

PROGRAM CONTROL

Bit 8 of CW2 (memory location 4) is used to denote the master in the following manner:

Bit 8 - CW2 Function
On All subsequent simultaneous requests for access will
consider the computer issuing this command as the

master,
Off The master computer is the one that issued the last

command that had bit 8 of CW2 on,

When the controller is initialized by use of the RESET button and the switch is in program control
position, the computer on Regular plug #n will be the master until a change is indicated by use of
bit 8 of CW2,
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Bit 8 of command word 2 (CW2) for the DATANET-30 and bit 12 of command word 1 of the GE-225
following the select command, shouldbe OFF inboth the DATANET-30 and GE225 DSU instructions,
Program control of which computer is to be master is not necessary, since the DATANET-30 is
always the master because it is on the Regular plug and the three-way switch is in the regular
position,

AUTOMATIC PRIORITY INTERRUPT (APD
The API signal generated may be controlled in the following manner:

1, API will be inhibited to both computers when the API inhibit switch is set to “inhibit”
or “off” mode, This switch is inside the controller on the test panel,

2, With this switch in the “allow” or “on” mode, API signals will be generated for the four
standard reasons as defined in the DSU manual and will be available under the following
conditions:

Bit 6 - CW2 Function

Off will allow the API signal only to the computer on the
regular plug, Source of the API may be (1) the regular
computer or, (2) the added computer provided the
regular computer had issued any DSU test and branch,

On Will allow the API signal only to the computer on the
added plug, Source of the API may be either the added
computer or the regular computer provided the added
computer had issued any DSU test and branch,

If the DAC is in the API allow mode and an API signal is generated, the signal will be valid only
for the GE-225, The DATANET-30 does not have API, Therefore, bit 14 of CW2 may be ON
only in the GE-225 DSU instruction, Bit 6 in the CW2 of the DATANET-30 DSU instruction
should be OFF, :

TEST AND BRANCH CONDITIONS

A1l test and branch conditions, as defined in the GE-225 DSU Reference Manual, and the following
four may be interrogated at any time by either computer. The ability of the “locked out” computer
to test conditions may lend itself to developing control and monitor routines.

Additional Test and Branch Conditions for the GE-225
Condition Octal

Lockout bit has been
set by either Computer 2514P36

Lockout bit has not
been set by either Computer 2516P36
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Condition Octal

Flip-flop is set

indicating other Computer

did perform 2 test

and branch instruction 2514P37

Flip-flop is reset

indicating other Computer

did not perform a

test and branch

instruction 2516P37

Additional DATANET-30 Test and Branch Conditions
When a DAC is part of the system, two more bits in memory location 6 take on value in a CRS
command, These are bits 4 and 5.

1. Bit 4 when ON, indicates that the other processor has issued a branch or select command,

2, Bit 5 when ON, indicates that a processor has the lockout set, Note that this does not
distinguish which processor.

18 17 16 15 14 13 12 11 10 9 8 7 6 5 4

3 2 1
Memory |
Location , Controller Ready

6 Echo

Test and Branch - the other
processor has issued a test-and-
branch instruction

_g» Lockout Indicator. One processor
has set the lockout bit, Does not
indicate which one.

LamFile 3 error
L File 2 error
L= File 1 error
laFile 0 error

—pFile error (any error)
= Any error

L= Parity error

 Input/output error

L File 3 not ready

| o File 2 not ready

—® File 1 not ready

| File 0 not ready

ALTERNATE ACCESS

The DAC is designed to grant alternate access to the DSU if the lockout bit is not set by a pro-
cessor, The access is granted to a processor immediately after the execution of a DSU read or
write operation of the other processor,
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An error condition can be created if the processor that granted access to the DSU did not check
for DSU ready before attempting to gain access, The error occurs because the other processor
could be transferring data when it lost control of the DSU.

Access is requested by a branch or test instruction, that is, a CSR from the DATANET-30 will
cause the DATANET-30 to be given access to the DSU as soon as the DSU is available,

The GE-225 requests access by a DSU ready test or a DSU error test. Therefore, the programs
should only test the DAC when a DSU operation is ready to be performed.

CONDITIONS FOR ACCESS
1, LOCKOUT BIT OFF

DATANET-30 GE-225

Executing Read/Write
Complete/ «¢—————— Test and branch-Ready

Access granted

Execute Read/Write

‘\Complete
CSR-Ready
Access granted o
Execute Read/Write
Complete —> Rt
2, LOCKOUT BIT OFF
DATANET-30 GE-225

Test and branch-Busy

A

Executing Read/Write
Complete /
CSR—Busy/

because of test and
branch by GE-225 but
DSU is actually not
yet busy

Access set up for GE-225

Execute Read/Write

:QComp lete

Test and branch-Busy
because of CSR
by DATANET-30

Etc.
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3. LOCKOUT BIT OFF

DATANET-30 GE-225

CSR-Busy Command/lockout not set

\Complete

Test and branch-Busy

CSR-Ready

Command/ lockout Test and branch-Busy
not set

/ Test and branch-Ready
Complete -

A

4, LOCKOUT BIT ON

Command/lockout set Test and branch-Busy
Complete
Test and branch-Busy
-
Test and branch-Busy
Command/lockout set -
Complete/

Command/ lockout not
set-releases to GE-225

Complete /—_——’

Test and branch-Ready

SAMPLE FLOW CHARTS

Figure 3 is anexample of 2 DSU subroutine for the GE-225, On entering the subroutine, the GE-225
locks out the DATANET-30 by setting bit 13 in CW1. Then, the seek is performed and error
tested. Three seek commands are attemptedbefore an error exit occurs, If the seek is complete,
then the read or write command is performed and error tested, Three read or write commands
are attempted before an error exit occurs. Before the exit from the subroutine occurs, the
GE-225 releases the lockout,

In order to reread or rewrite the DSU following an error, the DSU must be reinitialized; that is,
reseek, then reread/rewrite.

Error messages (to the typewriter for example) must be written after release of the DSU to the
DATANET-30,
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Enter

Set GE-225
as Master

No

Yes Ye
( Third Try? °

Any Errors?

No

Set
Error
Flag
Release
GE-225 as
Error Master
Exit '
Normal
Exit

Figure 3. Sample DSU Subroutine for GE-225

Figure 4 is an exsmple of a portion of a DATANET-30 executive program to determine if the
DATANET-30 requires access to the DSU and how to take control if access in not granted,

When the DATANET-30 has control of the DSU, the program flag is set, The flag is necessary
because the CSR command only tells whether a processor has the lockout bit set not which pro-
cessor, If this flag is set, the DATANET-30 can continue withthe DSU processing because the
GE-225 is locked out, If the flag is not set, then the CSR is interrogated to see if the GE-225

did set the lockout bit,

If the GE-225 did set the lockout bit, the DATANET-30 then waits for at least 2 seconds for the
GE-225 to reset the lockout, After 2 seconds have elapsed and the DSU is not released, the

DATANET-30 takes control,

The DATANET-30 takes control by issuing a position and read with bit 7 ON in CW2 of the read
command, There should be provisions for two retries of the position command, One position
command may not take control from the GE-225,
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’3 When the DATANET-30 completes the DSU real-time processing, it releases the lockout of the

Test made on a
program flag

Enter

Time For D-30
To Use DSU

Yes

_/_\

Did D-30

set by D=30 Set Lockout
No
Reset
Wait Did GE-225
Counter Set Lockout
Yes
Is the DSU Decrgment
Ready? Wait
Counter

No

Delay

Y 650
L Milleseconds

Have 2 Secs
Elapsed

Yes

Reset
Wait
Counter

Go To
RAMIO To
ITake Control

A time out is necessary for

real-time operations

DSU. The fastest way to do this is to do a position command with the read next sector bit on and
then do a read after write (RAW), The GE-225 should release the lockout the same way.

4

Test made by the
CSR command

Counter will interrupt
this delay loop

Figure 4. Part of Executive Program for DATANET-30,

)
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APPENDIX J
PUNCH READER UNIT (PRU-930)

GENERAL DESCRIPTION

The punch reader unit (PRU-930) is composed of the card reader unit and the card punch unit.
The card reader unit is covered in Appendix K. All references to the PRU-930 in this appendix
will refer to the card punch unit only.

The card punch used with the PRU-930 is the GE-200 Series 100-card-per-minute punch. It
operates via the buffer selector and requires 8 buffer selector addresses specified in the buffer
selector channel address plug for the PRU. The addresses may be anywhere between 1 and 127.
The PRU-930 consists of 2 modules and can only be mounted in rack 2.

Functional control of the PRU-930 is by program via the buffer selector interface. Addressing
the PRU is done by putting the buffer selector channel address in the C-register.

BLOCK DIAGRAM

A block diagram of the card punch is shown in Figure J-1. Refer to the diagram for items dis-
cussed in the following paragraphs.

Eighty-Bit Row Register

The 80-bit row register is loaded via the buffer selector in blocks of 10 bits. Each block of 10
bits has a separate address on the buffer selector. Data is loaded into the row register with
either an LDT or TRA instruction. The row register is reset to zero automatically after each
row is transferred to the punch.

. Data Flag

When the data flag is set (NES 2 = 1), it indicates that the row register can be loaded with the
next- row of data. The data flag is not set until a row is punched. There are 24 milliseconds
after it is set in which to load the row register. Even if the register is not filled at the time for
punching, the configuration in the register is punched.
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DATANET*-30

BUFFER SELECTOR INTERFACE

A
— — o~
<9 (73] (9]
a A g2l 2
80-BIT ROW REGISTER A
V T
PUNCH PUNCH DATA
CLUTCH READY FLAG
CONTROL % FLAG
PUNCH MAGNET DRIVERS i

RESET

% ,

CARD PUNCH

Figure J-1. Card Punch Block Diagram

Punch Ready Flag

If the punch ready flag is set (NES 1 = 1), it indicates that the punch is ready in all respects to
punchcards. The conditions which cause anot-ready signal are listed under the NES 1 instruction.

Punch Magnet Drivers

The signal from the punch magnet drivers is used by the punch to determine which positions in a

row to punch. A 1-bit in the row register activates a magnet driver, which in turn activates the
proper punch magnet.

* Reg. Trademark of the General Electric Company.
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) INSTRUCTION REPERTOIRE

Card punch instructions are classified under buffer selector instructions for the DATANET-30.
They are the Drive External Function (DEF), External Status Lines (NES), Register Transfer,
and Load Transmit Drivers (LDT) instructions. The rules for using the DEF, NES, and Register
Transfer instructions are the same as those for other DATANET-30 buffer selector instructions.
The LDT instruction is special.

Drive External Function Instructions

" The DEF instructions are as follows., (Note: The DEF instructions are effective only when the
buffer selector channel address of the first 10 bit positions of the row register is in the C-register,)

DEF 1 The cluteh in the punch mechanism is activated to feed a card to be punched.
The data flag is also set to 1.

DEF 2 Resets the data flag. (The DATANET-30 gives a DEF 2 automatically following
the execution of a TRA _, T instruction).

DEF 3-9 Not used.

DEF 0 Resets the data flag. (The DATANET-30 gives a DEF 0 automatically following
: the execution of an LDT instruction. No other use of this instruction can be
made by the program.)

™ . . .
‘sg Load Transmit Drivers Instruction
The LDT instruction is as follows.
A word is transferred from a specified memory locationto the PRU row register

positions addressed by the buffer selector channel address in the C-register.
(A DEF 0 instruction is automatically executed as part of the LDT instruction.)

LDT

Register Transfer Instructions
The TRA instructions are as follows.

TRA_, T Data is transferred from a working register to the PRU row register positions
addressed by the buffer selector channel address in the C-register.

TRAR,_ Not used.
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External Status Lines Instructions

The NES instructions are as follows. (Note: The NES instructions are effective only when the
buffer selector channel address of the first 10 bit positions of the row register is in the C-
register.)

NES 1 A 1-bit indicates the punch is ready to punch a card. A 0-bit indicates any one
of the following:

a. Busy flip-flop “on.”

b. Punch end line from the punch mechanism is energized.

¢. Punch ready line from the punch mechanism is not energized.
d. DPBC error.

NES 2 This is the data flag. A 1-bit indicates that the row register is reédy to receive
the next row of data.

NES 3-0 Not used,

CONTROLS AND INDICATORS AT THE DATANET-30

There are no manual controls or indicators on the punch portion of the PRU~-930. All controls
and indicators for the punch portion are by program only. The manual controls and indicators
for the punch mechanism are all on the punch operating panel.

PROGRAMMING CONSIDERATIONS

Corner Turning

One principal operating characteristic of the card punch mechanism is that a card is punched one
row at a time, starting with row 12, Rows 12 and 11 are not punched on a binary card; but they
still exist and must be accounted for in the DATANET-30 program when programming to punch
a card.

Another related principal characteristic of the card reader mechanism is that a card is read one
column at a time, starting with column 1. An 80-column card, fully punched, therefore presents
80 possible read, or data, conditions to a computer.

It is therefore necessary to present the data to the card punch row-by-row in such a way that,
upon completion of the punching operation, the data can be read column-by-column. This re-
arrangement of data for punching purposes is known as “corner turning.” Most computers
accomplish corner turning by hardware. In the DATANET-30, the corner turning must be done
entirely by program.
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The 80 columns of a card represent 960 bit positions (80 columns x 12 rows = 960). Each row
contains 80 bit positions; the row register in the PRU-930 thus represents the 80 column (bit)
positions of the particular row to be punched. Loading the row register with the desired bit con-
figuration for the row to be punched is the problem which has been solved as follows.

The row register has been designed to accept 10 data bits at a time. The 10 bits are transferred
to the row register by an LDT or TRA instruction, according to the buffer selector channel
address in the C-register. The C-register will contain one out of eight buffer selector addresses.
To fully load the row register, 8 transfers of 10 bits each are required, each transfer to a differ-
ent 10-bit section of the row register. Each transfer is from a definite memory location or
working register.

Data Word for the Row Register

The data word for transfer tothe row register has the following format. This word may be formed
in memory or a working register. :

First —®~18 17 16 15 14 13 12 11 10 9 8 1

Data Word

Card ————m 1 2 3 4 5 6 7 8 9 10 Not Used Row

Column A}Register
NS

First 10-Bit Section

The data for the row register is left-justified. When the first data word is transferred to the
row register, bit 18 goes into bit 1 of the row register, bit 17 into bit 2, etc. When the second
data word is transferred to the row register, bit 18 goes to bit 11 of the row register, bit 17 to
bit 12, etc.

The from/to positions are illustrated in the following chart and in Figure J-2.

DATANET-30 Card

Word Bit Pos. Column No.
18 1, 11, 21, 31, 41, 51, 61, 71
17 2,12, 22, etc.
16 3, 13, 23, etc.
15 4, 14, 24, etc.
14 5, 15, 25, etc.
13 6, 16, 28, etc.
12 7, 17, 27, ete.
11 8, 18, 28, etc.
10 9, 19, 29, etc.
9 10, 20, 30, etc.
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Column # 71 72 73 74 75 76 77 78 79 80

EIGHTH _ [ NOT |
USED
18 98 1
J) A
Column # 61 62 63 64 65 66 67 68 69 70 C-Register
SEVENTH NOT Address for
‘l I USEDI 10-bit section
T8_ 98 1 of Row Register
——
Column # 51 52 53 54 55 56 57 58 59 60
SIXTH NOT
l USE]J
iEN 98 1
~—
Column # 41 42 43 44 45 46 47 48 49 50
FIFTH NOT
" USED
18_ 98
-
Column # 31 32 33 34 35 36 37 38 39 40
FOURTH _l | NOT
USED
18 98 1
)
Column # 21 22 23 24 25 26 27 28 29 30
THIRD | l NOT
| USED
8. 98
Column # 11 12 13 14 15 16 17‘18;92ﬁ
SECOND NOT
r USED|
T8_ 1
Colum # -1 2 3 4
FIRST l
Memory Loca- 18,
tion or Work-
ing Register
Transfer \ \ \ \ ‘}

N0 30 40 50 60 70 80

80-bit Row Register
Row

Row \ \ vy &
TO PUNCH FOR THE ROW BEING PUNCHED l

Figure J-2. Data Word Transfer to the Row Register
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Buffer Selector Addresses

Eight buffer selector addresses are used to load the 8 blocks for the row register into the desired
location in the row, as shown below. (For purposes of illustration, buffer selector channel
addresses 21-28 have been used.)

/

Card 10 20 30 40 50 60 70 80
Column

Number * ! * ! +

—p
+

—
1

—d

Row
Register
10 20 30 40 50 60 70 80
SR S SR SRS SUNAY SN SR S
21 22 23 24 25 26 27 28 Selector
Addresses
First Second Third Fourth Fifth Sixth Seventh Eighth (21-28)

Filling the Row Register

The following coding shows the steps necessary to fill the row register for a punch card program.
It is assumed that the row register data words have been formed (the corner has been turned), a
punch instruction has been issued, the punch is operational, and the program can wait for the
row register to become ready to receive the next row. This is not necessarily the coding that
would be used in an operating program.

TRA 0,A
PNCHCARD PIC PUNCHADD Address of first 10 row register bitpositions
NES 2 Is Data Flag Set?
BNZ *-1 No, check again
PNCHCARD 1 LDT FIRST Load positions 1-10 of row register
AIC 1 Address of second 10 bits
IDT SECOND Load positions 11-20 of row register
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AIC
LDT
AIC
LDT
AIC
ILDT
AIC
LDT
AIC
LDT
AIC
LDT
AMA
XAZ
BNZ

Punching Cycle

The program must start a punch cycle (DEF 1).

1

THIRD

1

FOURTH

1

FIFTH

1

SIXTH

1

SEVENTH

1

EIGHTH
ROWCOUNT
COUNT 12
PNCHCARD

Address of third 10 bits

Load positions 21-30 of row register
Address of fourth 10 bits

Load positions 31-40 of row register
Address of fifth 10 bits

Load positions 41-50 of row register
Address of sixth 10 bits

Load positions 51-60 of row register
Address of seventh 10 bits

Load positions 61-70 of row register
Address of eighth 10 bits

Load last 10 positions of row register
Rowcount = 1

Last row?

(Repeat 12 times, once for each row.

gram must count rows punched.)

Pro-

Once the cycle has started, the program must

fill the 80-bit row register intime to punch the next row. There are approximately 40 milliseconds
between one punch and the next. The timing of actually punching the row is a function of the punch
mechanism., A flag is set (NES 2) after each row has been punched. The program must maintain
a count.of the rows punched.

Punch Timing

The row register cannot be filled with the new punch information until after the data flag is set.
The actual punch operation requires 16 milliseconds out of the 40 milliseconds between rows.
This leaves 24 milliseconds during which time the program must fill the row register with the
information to be punched in the next row. (See diagram below.)

DEFl Data Data
Feed a Flag Flag
START CARD Set Set
Fill Row Fill Row 16 milli- Fill Row
Register Register seconds Register ETC
Punch Row 12 24 milli- Punch Row 11 24 mi?ii-
v seconds ) seconds

.
40 milliseconds
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Card Format

The format for punching a card is determined by the format in which the card will be read (BCD,
Hollerith, etc.). One DATANET-30 Binary Instruction card format will be discussed here. (See

Figure J-3.)

Row 12 ‘%Not used/not punched —C"‘:‘}
[}

Row 11 H”” Ex:
ojolo 000000000000000000000000000000000000000000000000000000000000000000f00
2]3 |4] 1314151617 1810020 223 24282027202030 313230343538 37 38 304041 42044 404547 40495051 525334 55 508756 398061206064 65000760837071 727374757677 707080
1t IRRRRR R R R R R R R R R R AR R R R AR R AR R R R R R R R R R AR R R AR AR RREERRR! R

222222222222222222222222222222222222222222222222222222222222222222)22

212

333 333333333333333333333333333333333333333333333333333333333333333333P33
|44. A44444044440404044404444444440440404444844404444444440444044444444/44
Bisis 5555555555555555555555555555555555550555565555556505555555555555555655
IBBL 6666666666666666666666666666666666066666666666666666666666666666666J66

Ui 1| 1717177770090 1900000901001 700 7711000770171 7771777177111171711717171171711171177)311
B{sls fafs(slo(s[afs/elejs 6 60888888886 5868088888088880880860808880880808386588888888888888888888(86

T

2 Columns Per Word
Origin Address
Word Count

Laced (0-9)

Control information in first four columns

Figure J-3. DATANET-30 Instruction Card

Since there are 12 rows per card, punch information must be supplied 12 times per card. Even
though the 12 and 11 rows will not be punched, the information of no punches in these rows must
be given to the punch. Therefore, the data words for the row register must contain all zeros.

When it is time to put row O information in the row register, the data words must be formed for
all columns to be punched in that row according to Figure J-4. The process continues for rows

1, 2, etc.
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Words in Memory
(two columns each)

Col 9

18t 11

Col 10

1 Qeetl—- 1

|

No. 2 ——p=9
Col 7

18 11

0 ———p=9

Col 8

10 1

No. 2 ceeeeee—pp=-9
Col 5

18 11

0 ———Pp=-9
Col 6

10 1

No., 2 — =0
Col 3

18 11

0 o= 9
Col 4

10 1

|

No. 2 ——p»=0
[\

0 ——pp 9
_J

~
Origin Address

Col 1

18 9

Col 2

8 1

I 1111111111

00000000 l

No. O =9

Laced

0 39

Word
Count

Data Word Row Register

Row
Row
Row
Row
Row
Column
No. 1 2

Figure J-4. Forming the Data Word

BCD to Hollerith

When punching in Hollerith code, a BCD-to-Hollerith conversion must be made before the row
The word is formed in an identical manner, so that the punches

register data word is formed.

on the card are in Hollerith code.

The various programming methods for punching a card will not be discussed here. Examination
of the instruction repertoire will suggest at least two: (1) transfer of data word from memory or

(2) transfer of a data word from a working register.

10
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PROGRAMMING EXAMPLE

The following example shows one method to turn the corner and punch a card. However, if a
DATANET-30 binary card format is to be punched, the example does not include the laced punching
of column 1, a word count for the card, origin address for columns 3 and 4, or a hash total for
The example is intended to show an approach and some programming considerations
This is not necessarily the way it would be done in an operating program.

the card.
for punching a card.

PUNSBR

PUN~A

PUN~B

PUN~C

DATANET =30

Calling Sequence to Punch Subroutine

LDA
BRS

IND
IND

PIC

NES
BZE

DEF

STA
STA

LDC
NCZ
BZE
ADO
BRU

LDA
NAZ
BZE
RMB
SL1

NAZ

BZE

RMB
SL1

SBO
BZE
ADO
BRU

SL6
SL1

ADDATA
PUNSBR

0 .
*+1

PUNADD

*-1
1

DATA~A
DATA~B

-

ROWCNT
112
PUN~B
ROWCNT
PUN~D

DATA~A X
MASK~1 X
*+2

D1

B,B

MASK~2 X
*3.2

D1

B,B

PUN~Z
PUN~C yes
DATA~A
PUN~B

B,B
B,B

b

Pick up data address to be punched.

Select punch.

i Wait punch ready.
Start card moving.

f Save address of output data.

Test if row 12 or 11.
Row is 0 through 9.

Go punch dummy rows 11 and 12.

Test for bit depending on row count,

Set B = 1.

Test if pattern word is filled.

Position pattern word.




PIC 5 | Reset pattern word count.
STC PUN~Z {
LDC PAT~CNT Pick pattern table count.
STB PAT~TAB X Save P register in pattern table.
AIC 1
STC PAT~-CNT
XCZ 8 E Test if complete pattern for a row is
BNZ PUN~B done.
ADO ROWCNT Increment row count
LDA DATAB Reset data address.
STA DATA~A
STZ PAT~CNT
PUND PIC PUNADD
NES 2
BZE *-1
LDT PAT~TABA X
AIC 1 Send pattern to punch.
XCZ PUNADD+9
BNZ *-3
PIC O
STZ PAT~TAB X
AIC 1 Clear pattern area.
XCZ 8
BNZ *-3
LDC ROWCNT } Test if card has been punched.
" XCzZ 10
BNZ DPUN~A
PIC 1286 Set row count = row 12.
STC ROWCNT
BRU PUNSBR X Exit subroutine.
DATA~A DEC O
DATA-~B
ROWCNT DEC -2
PUN~Z 5
PAT~CNT DEC 0
PAT~-TABA INC *+2-PUNADD
PAT~TAB INC  *+1
DEC O Column 1 - 10
11 - 20
1-30
31 - 40
41 - 50
51 - 60
61 - 70
DEC 0 71 - 80
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MASK~1

MASK~2

PUNADD
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INC
OoCT

OoCT
OCT

OCT

INC
oCT

OCT

DEC

*+1
0

-0
200000
100000
40000
20000
10000
4000
2000

*p1
1000
400
200
100
40
20
10
4

2

1

Row

O OIDNDO h WO

Row

OCO-TIDUT R WN = O

Address of 1st punch.







APPENDIX K
CRU-930 CARD READER UNIT

GENERAL DESCRIPTION

One Card Reader Unit (CRU-930) connects the CRF-930 card reader to the DATANET-30. The
Card Reader Unit occupies one option module space and is assigned an address on the buffer
selector, The buffer selector address is specified by the address plug for the CRU, '

DATANET-30
Buffer
Selector
t .
CRU Control o card
930 Reader
‘
Data and Status CRFI30

Figure 1. DATANET-30 With A Card Reader

INSTRUCTIONS

DEF Instructions

DEF 1--Reset data flag
DEF 3--Read card

DEF 5--Reset alarm
DEF 2, 4, 6-10--Not used

DEF 1, Reset the data flag., The data flag and column register are reset, This instruction
occurs automatically with a register transfer instruction such as TRA R,B,

DEF 3, Read a card, The clutch in the card reader is activated to feed one card, The card
reader goes not ready, The Data Flag, the Column Register and Reader Alarm signals are reset,

DEF 5, Reset alarm, The Reader Alarm signal is reset.
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NES Instructions

'NES 1~=-Data flag

NES 3-~Hopper full

NES 4-«Card reader ready
NES B=-<Reader alarm
NES 2, 6-10«=Not used

NES§ Data flag, A one indieates that the eolumn register contains data,

NES 3, Hopper full, A one indieates that eards are in the hopper, Thim line goes to zero when
the last card leaves the hopper,

NES 4, Card reader ready, A one indieates that the card reader is ready for a Read Card
instruetion,

NES 8. Reader alarm, A one indlcates an alarm condition of either no card on the sensing
platform when a Read Card instruction was glven or a card jam oceurred,

BLOCK DIAGRAM

The funetional block diagram, Figure 2, shows the 12-bit column register, the data flag, the
hopper full, ready and reader alarm flags, and the read card control,

The 12-bit eolumn register recelves data from the eard reader column by column as the eard is
read, The data flag is set after data is in the column register, The data flag and column register
are reset when the data 18 transferretl out of the column register,

The hopper full flag is used toindicate that cards are in the hopper, When the last card leaves the
hopper, this is indicated by NES 3 = 0, When the hopper is empty, a Read Card instruetion is
ignored and the last card will remain on the feed platiorm, It is therefore necessary to place at
least one blank card following the last card to be read,

The ready indieator will indleate a ready condition when the card reader is not busy reading a
card, when there is at least one eard in the hopper, and if there is no reader alarm,
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Flgure 2, CRU-H30 Bloek Diagram
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Reader alarm is set (NES 5 = 1) to indicate that a card was not fed after a Read Card instruction,
This would indicate either a misfeed or card jam condition, A Read Card instruction will not be
executed as long as the Reader Alarm signal is set, DEF 5 will reset the alarm indication, but
should not be used without some indication to the program that action has been taken to clear
the card reader,

Read card control functions are as described in the DEF 3 instruction,

CONTROLS AND INDICATORS

The card reader unit (CRU) module has one light and one switch, The light turns on to indicate a
card reader alarm, The switch, primarily used for maintenance purposes, has three positions,

Center position--normal
Up position-~cards are fed continously
Down position--stops feeding cards continuously

The switch must be returned to center position for normal operation,

All other controls or indicators are by program or on the card reader,

DATA TRANSFER

The cards are read column by column, A punch equals a one; no punch equals a zero,

Data in any of the 12 rows per column will be transferred from the card reader to the 12-bit
column register, There is no decoding in either the card reader or the card reader unit module
(CRU-930),

From the 12-bit column register, the data is received via the buffer selector over the Receive
Data lines 1-12. The card row number to the Receive Data line transfer is as shown in Figure 3,
(See page 4.)

Thus, data transferred with a TRA R, B will be right-justified, Data transferred with a circulate
or shift instruction will be justified in accordance with direction of circulate or shift,

CARD FORMAT
There is no code identification or conversion in the CRU-930,
The card reader unit transfers data straight through so that the 12-bit positions in a register

correspond to the row position in each column of a card, The DATANET-30 program must do
the code conversion and formatting of a word in memory,
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18 18
17
16 12 Bit
Column
15 Register
14
13 13
12 |4 12 |4 12 |4 12
IS —— 11 | g—— 11— 11
10 10 10 |g—————— i—o'uuo‘noouuo
1234587860101
9 9 |¢— 9 | |RERRRRRERE!
8 8 3 |4 22222222222
7 7 7 |4 33333333333
6 6 6 |¢— 440444414044
5 5 5 | 555555556585
4 4 4 | —— 6666660666686
—
3 TRA R,B 3 3 17111111117
2 2 A 888888886888
IR e e — FE T e — I o e — 999909989498
1234587001001

I—'Receive Data Line
A or B Register

Figure 3, Card Row Number to Receive Data Line

The card format for binary program cards is established by the Card Loader routine
(CDD30B1,001) to recognize binary card data as described below. Refer to Figure 4,

COLUMN 1. Rows zero through nine of column 1 are punched for a binary card,
COLUMN 2. Number of DATANET-30 words contained on the card is punched in column 2,

COLUMNS 3 AND 4. These two columns are punched to indicate the starting address in memory.

ODD-NUMBERED COLUMNS. The odd-numbered columns contain 8 bits of each word,

EVEN-NUMBERED COLUMNS, The even-numbered columns contain 10 bits of each word, A
pair of odd- and even-numbered columns comprise an 18-bit instruction word.

LAST TWO COLUMNS PUNCHED., The last two columns punched on the card contain the hash
total (total punches on that card),
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Since each instruction is comprised of an 18-bit word, 2 columns of the card are needed for a
single word, The odd-numbered columns contain 8 of these bits and the remaining 10 bits are
contained on the even-numbered columns, The most-significant digit of the DATANET-30 word
is row 2 of the odd-numbered column and least-significant digit is row 9 of the even-numbered
columns. The two columns per word are arranged in the proper order by program,

Row 12 Not used/not punched
Row 11 H
0]0

b

Ohﬂﬂ 0th' ofo0oo000000000000000000000000000006000000000000000000000000000000000000
1|23 slofufufizlis s s 0D 2N AR IR N U RN U R TN RO GUBETN BN ZBHEETHARNZOUSRTROOTI RTHISTET N0
Hipp 11111lillll1|l111111111111111lllllllIIIIIIIlllllllllllllllllilllllllillll
2(2121212122222222222222222222222222222222222222222222222222222222222222222222
3131313/3(3(33333333333333333333333333333333333333333333333333333333333333333333

alalalalalalafalalale 44 a4 aaaaaaaaaaaa i aaa s aaaaaa i aaaa i ai At aiiiaaiaaaasatiiin
5515{5{5{s{s(5[sl5(5 555 5555555555555555555555555555555556555555555555555555555555555655
6666555666686666565666666566666GGGBEBE5666666866665656568666666666666666
1177111111111 0011791001111 10 7111710111171 10111111111711
888068886888800806868888888888880888888808688888880888888888888688080888888

?99999999999992999999999999599999999999999999999999999999999999999999999

MISHBITIBINA2BUBBTABRNNZNABBNAIBRKANLOHGBTRHN05I 25 5(55565750506061 6263646508 6768697071 1270475767778 7980 .

N | — oo

7
1
2

()
o e o o
3
)
<>

& o

=
=
=
-z
=
o
=
]
o
=
=
=3

2 Columns Per Word
Origin Address
Word Count

Laced (0-9)

Figure 4, DATANET-30 Binary Format

HASH TOTAL

The hash total may appear in any two columns including and following columns 7/8. The hash
total columns are read in the same sequence as the rest of the card, Then the hash total compare
is made with the accumulated total for the card, If the compare is not zero, an error occurred,
The hash total is the arithmetic sum with no carry of all words, including word-count and origin,

which precede the hash total,

TRANSFER CARD

The first column is punched all ones, the same as a data card, but the second column is not
punched in any row, The “no punch” in column 2 identifies the transfer card, Columns 3 and 4
contain the transfer address, The card contains the necessary information to return the program

to the normal run after the card reader cycle is complete,
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LAST CARD

The last card in the deck is blank, This card holds the hopper switch open, preventinga
premature halt. The card reader will automatically stop when this card is on the feed table,

HOLLERITH CARD

The Hollerith card is not identified as such by punches in the first column, Therefore, the
absence of all punches in the first column indicates to the program that conversion from

Hollerith to BCD is necessary,

OCTAL PATCH CARD

The format for an octal patch card is 5 digits (memory location) with leadihg zeros starting at
column 5 and 6 digits (the instruction) starting.at column 13,

1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 3 % 80

5 Digits 6 Digits

TIMING CONSIDERATIONS

No Transfer
1 Millisecond

600 600
Microsec. Microsec.
TRA R,B TRA R,B ] s TRA R,B
NES 1 NES 1
DEF 3 Data Flag Data Flag Data Flag
Read Card lst Column 2nd Column 80th Column
DEF 3

NES 4

Card Reader
Ready
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After a Read Card instruction, the program has approximately 600 microseconds to transfer the
data out of the column register after the data flag is set, It is recommended that the program
respond to the Data Flag Set signal within a few word times, If the hash total appears before the
end of the card (word count equals zero), the rest of the card may be ignored,

A new Read Card command may be issued immediately upon detection of Card Reader Ready
(NES 4),

PROGRAMMING
rI‘Ihere are two progréms available from the program library, These are:
1, CDD30B1.,001--A card loader for program cards and octal patches,

2, CDD30E1,001--A card reader subroutine to read Hollerith cards and convert to BCD,
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APPENDIX L
THE CONTROLLER SELECTOR UNIT

GENERAL DESCRIPTION

The controller selector is a common control and transfer point for such peripheral units as the
GE-225 magnetic tape system, disc storage unit and printer. Through the use of plug-in con-
nectors, peripheral units can be connected and interchanged according to the requirements of the
system. '

Eight peripheral controllers may be connected to the controller selector. Transfer of data to and
from the DATANET*-30 is on a memory interrupt basis. The eight peripheral controlliers, num-
bered 0 through 7, operate on a priority basis, with the controller on the CSU channel 0 having the
highest priority and the controller on channel 7 the lowest.

The CSU-931 is a synchronous controller selector allowing a transfer rate between the DATANET-
30 and peripheral equipment of up to a maximum rate of 57,600 DATANET-30 words per second.
The CSU interfaces with the interrupt interface and is allocated two cycles out of five: namely,
cycles 1 and 3. :

The following is the recommended controller selector channel priority assignment:

Channels 0, 1 -- Single-access disc storage unit controller
-- Dual-access disc storage unit controller
Channels 2, 3, 4, 5 -~ Magnetic tape controller
Dual access magnetic tape controller
Channels 6, 7 - High-speed printer controller

Each disc storagé unit controller may have four disc storage units.
Each magnetic tape controller may have eight tape units.
Each high-speed printer controller may have one printer.

CONTROLLER SELECTOR INSTRUCTIONS

There are four instructions which apply to the controiler selector for all peripherals.

Mnemonic Operand Word Times
CSR I 1
CONTROLLER STATUS REQUEST Loads the image of the status lines of the per-

ipheral controller specified by Iinto memory
location 8. I is the plug number of the peri-
pheral controller on the controller selector.

*Reg. Trademark of the General Electric Company.
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NIS 6

AND INTERNAL STATUS LINE

NIS T

AND INTERNAL STATUS LINE 7

SEL

SELECT

1

Interrogates the controller selector to determine if
the CSR instruction has been completed and that the
status is in memory location 6.

1 = The CSR is complete
0 = The CSR is not complete

From 3 to 10 word times are required after a CSR
for status to be placed in memory.

Interrogates the controller selector to determine if
the last select (SEL) command issued has been com-
pleted. Sets the branch zero flip-flop:

the select is finished
the select has not been completed

1=

0=
1

Initiates operations as specified bylocations 3, 4 and

5 of memory. This instruction is equivalent to a
DIF 1.

PERIPHERAL COMMAND WORDS

The peripheral command words are storedinmemoryin octal form, generally in a constants area.
In order to transfer the command words to a peripheral, they are moved from the constants area
to memory locations 3, 4, and 5; and a select (SEL) instruction is executed.

Memory location 3 contains the address of the selected peripheral in bit positions1, 2, and 3. Since
the commands for the peripherals are 20 bitsin length and the DATANET-30 word only contains 18
bits, two bits must be added to the two peripheral command words contained in memory locations 4
and 5. The two extra bits for command word 3 come from positions 13 and 14 of location 3. Two
extra bits for command word 2 come from positions 8 and 7 of location 3:

14 13

3 2 1

Controller] Memory Location 3 - CW1l
Address (To controller selector only)

20

1

Memory Location 4 - CW2

| Memory Location 5 - CW3

J
lzo]19] ¢
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Upon executing a select instruction (SEL) the CSU will access memory cells 3, 4, and 5. The com-
mand words will be transmitted to the controller whose plug number corresponds to bits 1, 2and3
of memory location 3,

Bits 19 and 20 are taken from memory location 3 as shown.

NIS 7 will result in nonzero only after the command words have been transmitted and a controller
has been selected for operation,

The controller selector stores the bits from positions 7, 8, 13, and 14 of command word 1 and au-
tomatically adds the bits 19 and 20 onto command words 2 and 3 when they are sent o the peripher-
al unit in order to have the proper length and bit configuration. This pattern is followed for all
peripherals on the controller selector.

BRANCH CONDITIONS

The status lines of a peripheral controller are classified as branch conditions for the particular
peripheral device. Refer to the proper section of this appendix for the conditions relating to the
particular peripheral device.

DISC STORAGE UNIT (DSU)

This section contains only information special to programming the disc storage unit (DSU) from
the DATANET-30. Additional information may be found in Compatibles/200 Disc Storage Unit and
other related publications, '

The maximum bit transfer rate between main memory and a DSU is 500kc (five hundred thousand
bits per second). However, information is transferred between memory and the controller or be-
tween the controller and the DSU in groups of 18-bit words, or at a rate of 25ke (twenty-five thou-
sand words per second.) At this rate, a DSU demands memory access every fifth word time. For
this reason, a DSU should be given the highest priority of any of the peripherals connected into the
controller selector. The recommended plug address for a DSU is 0, but it could have any plug
address from O to 7 provided it had the highest priority (lowest address number) of the particular
configuration connected into the controller selector.
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Each word recorded on a disc consists of 18 information bits plus 2 zero bits, plus an odd parity
bit which is generated by the DSU controller. The minimum amount of information which can be
transferred in either directionby one instructionis 64 words, or one frame. The maximum amount
of information which can be transferred in either direction is sixteen 64-word records.

18 1
DATANET-30 Word To/From
The Controller Selector I J
o 1 I 1 20
Controller Selector Pari
To DSU Word 010 l I | arity
A i
/ oy 1 . 20
DSU Word To/From i
Controller Selector LO Ol l | Parity

18 1

Each disc is served by a positioning arm. Each positioning arm contains eight read/write heads;
four heads serve the upper surface of the disc and four serve the lower surface. An actuator for
each positioning arm can move the arm parallel to the disc, so that all 256 tracks on each surface
can be served. The heads are numbered 0-7, Heads 0-3 serve the 128 inner tracks (2 for each
side of the disc). Heads 4-7 serve the 128 outer tracks (2 for each side of the disc). Because
there are 4 heads for each side of the disc, the actuator must move the positioning arm a maximum
of 63 track positions to serve the 256 tracks on a disc surface.

Disc Storage Unit Command Word Format

The DSU command word format is shown below.

Disc Unit

Operation Octal Code No. (F) Bits 15 14 13

PRF 00020P 1st command word 0 001
5F0000 2nd command word 1 010
MMMMMM 3rd command word 2 111

3 100

POSITION One of the DSU disc units is positioned fo receive or transmit a specific record.
P is the plug number of the DSU controller on the controller selector. F is the
disc unit number on the controller selected by P. M is the actual address (octal)
for positioning the disc unit F.

RRF 00010P 1st command word
2F00NN 2nd command word
OMMMMM 3rd command word

READ N is the number (1-16) of 64-word records to be transmitted from disc storage to
core storage. F is the number (0-3) of the selected disc unit. M is the core
memory address into which the first word of the record is stored. P is the plug
number of the DSU controller on the controller selector.

WRF 00030P 1st command word
TFOONN 2nd command word
OMMMMM 3rd command word

DATANET =80



Operation

WRITE N is the number (1-16) of 64-word records. to be transmitted from core storage to
disc storage. F is the number (0-3) of the selected disc unit. M is the memory
location of the first word to be transmitted from core storage to disc storage. P
is the plug number of the DSU controller on the controller selector.

NOTE: The mnemonics are never used in actual coding. The command words
must be written in octal form.

The sequence for addressing the DSU is to select the DSU to be addressed and position one of the
arms, The access time varies depending upon the distance the arm must travel to be in position
and upon latency time. After the desired arm is in position, the read/write instructions may be
executed.

Position Command Words

When the command words are to be executed, it is first necessary to store the three command
words in memory locations 3, 4, and 5. A SEL instruction executes the positioning instructions
(command words). :

The third word sent from memory to the controller selects the arm, the arm position, and the
address of the frame or frames to be transferred. Bit positions 14 and 13 of command word 1
and bit positions 18-15 of command word 2 select the arm (0-15) which contains the head or heads
to do the writing or reading. Bits 14-9 of command word 3 select the arm position (0-63) in-
volved in the transfer of information. Bits 8-2 select the first frame (0-95) to be read or written.

Below is shown the command word format for positioning an arm to a desired track and frame.

18 17 16 15|14 13|12 11 10 9 8 7 6 5 4 3 2 1 Command Word 1
[:::Plug Number
Not Used Not Used Not Used
Must be Zero 1 0 Position Command
18 17 16 |15 14 13 |12 11 10 9 8 7 6 5 4 3 2 1 Command Word 2
isc Unit Number 1A11 zZeros
1 0 1
Position
Command

1 8 7 6 5 4 3 2 1 Command Word 3

.

18 17 16 15 4 13 12 11 10 9
.
. 1 = Read Next Frame
Frame #
Arm Position
Arm Number

of the Disc Unit
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Selection of the frame to be transferred also automatically selects the head which is to perform
Each of the eight heads on the positioning arm can read a specified

the read or write operation.
number of frames as follows:

Frame Number
Per Arm Position

0- 1
8-~15
16 - 23
24 - 31
32 - 47
48 - 63
64 - 79
80 - 95

Head Number

ST AU WD - O

The seven bits of the frame number (command word 3) designate the head which is to perform the
read or write operation as well as the number of the frame. All the 96 frames capable of being
read when the positioning arm is in a given position can be addressed by the seven frame number
bits whose binary value varies from 0000000 for frame O to 1011111 for frame 95, as follows:

Command Word 3
Bits 8765432

00006000
to
0000111

0601000
to
coo01111

6010000
i0
00106111

00611000
to
0011111

0160000
to
0101111

6110000
to
0111111

1000000
to
1001111

1010000
to
1011111

Inner Tracks 0-63
Frames 0 through 7

Inner Tracks 0-63
Frames 8 through 15

Inner Tracks 0-63
Frames 16 through 23

Inner Tracks 0-63
Frames 24 through 31

Outer Tracks 0-63

Frames 32 through 47

Outer Tracks 0-63
Frames 48 through 63

Outer Tracks 0-63
Frames 64 through 79

Outer Tracks 0-63
Frames 80 through 95

Top Side

Top Side

Bottom Side

Bottom Side

Top Side

Top Side

Bottom Side

Bottom Side
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Command Word 3
Bits 876543 2

1100000
to 96 through 127
1111111 Invalid Address

The maximum number of frames which can be transferred by one instruction is 16. It is not
necessary that these 16 frames (or any part of 16 frames) all be in the outer tracks or all be in
the inner tracks. The transfer of information during the execution of an instruction can start
in the inner tracks and continue in the outer tracks. As frames are being transferred, a count
is maintained in the DSU controller, so thatthe read or write operation continues for the specified
number of frames. As already explained, the sequential incrementing of the frame address in
the controller automatically results in the proper head switching. Because frame 95 is the highest
valid address, incrementing the address in the controller beyond 95 causes frame 0to be the next
frame transferred.

Bit 1 of word 3 is identified by read next frame. When this bit is on (contains a 1) the seven bits
of the frame address are ignored and the subsequent reading or writing operation takes place in
the next frame. Bit 1 of command word 3 is used when it is desired to sample a frame from any
given position of the positioning arm. Rather than search for a specific frame out of the 96
possible, the next frame can be read. This form of addressing can also be used when it is known
that every frame in a track is to be transferred and it does not make any difference which is
read first.

Read/Write Command Words

After a DSU arm has been positioned the DSU can then be addressed for a read or write operation.
It is first necessary to store the three command words for the read/write operation in memory
locations 3, 4, and 5. A SEL instruction executes the read or write.

/
The command word format for read or write operations is as follows:

18 17 16 15414 1312 11 10 9 8 7 6 5 4 3 2 1 Command Word 1
R[:;lug Number
00 Not Used Not Used
Not Used 01 Read
11 Write

[18 17 16)15 14 13112311110} 9 8 7 6 5 4 3 2 lJ Command Word 2
J

T —

0 0 No. of Frames
Disc 1 Remove power
Unit 0 Hold power
Number
010 Read 1 Read After Write
111 Write
18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Command Word 3
\ > i
0 0
Starting Location
in Memory
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Command word 1 selects the controller selector plug (P) into which the DSU is connected. Once
the DSU unit has been selected by the controller selector, the DSU controller goes into the busy
state and waits for the next two words from memory. The next two words are sent to the DSU
controller and indicate the operation to be performed (reador write), the file which is to perform
the operation, the number of frames to be transferred, and the starting address in memory where
information is to be sent or retrieved.

Bit positions 8 and 7 of word1, and 18-16 of word 2 cause the file to read (octal 12) or write (octal
37). Bits 15-13 of word 2 indicate the file which is to perform the read or write operation.
Bits 5-1 of word 2 indicate the number of records (0-16) which can be transferred. A “1” in
bit position 10 of command word 2 of a read or write sequence will cause power to be removed
from the positioning motor upon completion of that sequence. A “0” in bit position 10 of command
word 2 holds power to the positioning motor. A “1” in bit position 11 initiates the read-after-
write parity check function of the DSU.

Bits 15-7 of word 3 transferred to the controller indicate the starting location in memory of the
read or write operation. The nine bits of the starting location address allow this address in the
controller to be stepped 1024 times or, in other words, to count the 1024 words of 16 records, the
maximum which canbe transferredby one instruction. Because bits 6-1 of word 3 are not used, the
starting location address must be a multiple of 64, Bits 15-7 can address memory capacities up
to 32,767 words.

Branch Conditions

Single-access DSU branch conditions may be tested by examining the bits, as indicated below, after
a CSR command. When the particular bit is on, the condition is true.

B-register 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
or
memor>'r Controller
location 6
Ready
Echo
>{ Used for Dual Access
Controller¥*
3w File 3 error
Ly File 2 error
-~ File 1 error

—® File 0 error

—#File error (any error)
- Any error

e.Parity error

—®Input/output error
—®»File 3 not ready
-=File 2 not ready

L—-bFile 1 not ready

—®File 0 not ready

*Dual Access Controller information is covered in Appendix I of CPB-1019, DATANET-30 Programming
Reference Manual.
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When executing a CSR command, the CSU-931 will quiz the controller whose address corresponds
to bits 1, 2 and 3 of the CRS instruction, and place the bits received from the controller into mem-
ory location 6 in the format shown on the previous page.

After the CSR, anduntil memory location 6 has been loaded, NIS 6 will result in a zero state. When
NIS 6 results in nonzero, the program may examine the contents of memory location 6 to determine
controller status.

Sample Coding to Address a DSU
Below is given a sample coding for positioning the arm:

NIS

BZE
CSR
NIS

BZE
LDB
BEV
LDB
STB
LDD
STD
SEL (Arm starts seek for Position. DSU goes ready when in position. Now issue Reador

Write.)

* Oy O * =3

-1

(2]

-4
st Word (Command)

nd and 3rd Word (Command)

BN O

Below is given a sample coding for a read or write operation:

NIS 7

BZE *.1

CSR 0

NIS 6

BZE *-1

LDB 6

BEV  *-4

LDB 1st Word (Command) Read/Write
STB 3

LDD 2nd and 3rd Word (Command) Read/Write
STD 4

SEL (To Execute Read/Write.)
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Diagnostic Program Areas

The following disc sectors are reserved for diagnostic programming functions and should not be
used for other purposes.

Disc Unit Configuration File Addresses Reserved
Disc Position Recor
Drum Mode Module 15 00 95
0 00 0
Data Model 4 { 3 63 80-95
0 00 0
Data Model 8 { 7 63 80-95
0 00 0
Data Model 12 { 11 63 80-95
0 00 o3
Data Model 16 { 1s 63 80-95

MAGNETIC TAPE UNITS

This section contains only information special to programming the magnetic tapes from the
DATANET-30. More detailed information on magnetic tape and additional programming information
may be found in Compatibles/200 Magnetic Tape manual and other related publications.

Magnetic tape units can be operated in two different modes: decimal and special binary. During
forward movement of the tape, information can be written on or read from tape in both modes.
During backward movement, information can be read from tape in both modes.

During the decimal mode of operation the zone bits--the two most significant bits of each 6 bit
binary-coded decimal (BCD) character--are altered during transfer of information between mag-
netic tape and memory. This alteration of the zone bits takes place automatically in the tape con-
troller as follows:

BCD Character BCD Character
in Memory on Tape
00xxxx 00xxxx
01xxxx 11xxxx
10xxxx 10xxxx
11xxxx Olxxxx

The four least significant bits (xxxx) of each BCD character are the same in memory or on tape
with one exception: a BCDO0 inmemory is 000000 but on magnetic tape it is 001010. The alteration
of information during the decimal mode takes place for any configuration of bits (there are no
illegal bit configurations). The alteration of information during the decimal mode of operation
makes the DATANET-30 magnetic tapes compatible with magnetic tape formats now in use.

During binary operations of magnetic tapes, information is transferred between magnetic tapes
and memory without alteration of bits.

DATANET =80



Decimal Mode

In the decimal mode of magnetic tape operations, 18 bits (18-1) of a memory word correspond to
3 BCD characters. Each word from memory is checked for parity in the tape controller. When
information is read from tape, bits0and1 are made 0 when three BCD characters enter a memory
cell. The following illustration shows the relationship between a word in memory and the three
BCD characters on magnetic tape.

3 - Six Bit BCD Characters in Memory

N

TapeT 18 17 16 15 14 13 12 11 1o 9 8 7 6 5 4 3 2 1

Movement
13 14 15 16 17 18P<_____1

P is a generated even parity bit for each character

Binary Mode

During binary mode operations, 18 bits (1-18) are written on tape as three lines of information.

18 - Bit Binary Word in Memory

o N

TapeT 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Movement
13 14 15 16 17 18P4—._T

P is a generated odd parity bit for each line of
binary information

The format of information on tape in the binary mode is the same as in the decimal mode. In the
binary mode, however, the zone bits and 0 are not altered during the transfer of information.
Also, in the binary mode, the parity bit P generated for each line on tape is an odd parity bit.

Record Length

After reading (in binary or decimal mode) N words from magnetic tape into memory starting at
location M, memory location M + N will contain zeros if exactly N words were read from a record

. on tape containing N words. If the number of words contained in the record currently read is less

than N, then only the contents of the record will be stored in memory and the 2’s complement of
the difference (N - record length) will be stored in memory cell M + N with a 1-bit in position 18,
If the number of wordsinthe recordis greater than N, then only N words will be storedin memory
and the increment (record length - N) will be stored in memory cell M + N with a 0 in the sign
position. M is not automatically modified. In order to forward space (skip) one record, the RTS,
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RTD, or RTB command is used with N set equal to 0. This statement also applies to the read tape
backward instructions except that M - N will contain zeros if exactly N words were read from a

record on tape containing N words.

M - N will contain the 2’s complement of the difference

(N - record length) with a 1inposition 18 if the number of words contained in the record currently
read is less than N. M - N will contain the increment (record length - N) if the number of words in

the record is greater than N.

Magnetic Tape Instructions

Operation

WTD
WRITE TAPE DECIMAL.,

RTD
READ TAPE DECIMAL,

WTB
WRITE TAPE BINARY,

RTB
READ TAPE BINARY.

RBD

READ BACKWARD DECIMAL.

oTooor - Cwl
2MMMMM - CW2
TNNNNN - CW3

N decimal words from memory starting atlocation
M are written on unit T. P is the plug number of
the tape controller.

0T000P
4MMMMM
TNNNNN

A maximum of N decimal words is read by tape
unit T and placed in memory starting at location M.

0T020P
SMMMMM
TNNNNN

N words of information from memory starting at
location M are written by tape unit T. Bits 18-1
are written on tape exactly as in memory.

0T020P
SMMMMM
TNNNNN

A maximum of N words is read by tape unit T and
stored in memory starting at location M.

0T010P
4MMMMM
TNNNNN

Decimal information is read from tape moving
backwards. A maximum of N words is read into
memory, the first word being placed in location M.
The second word is placed in M - 1 and so on until
N words are read. The tape controller alters the
zone bits of characters read so that they conform
to G-E Compatibles/200 internal BCD characters.
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Operation
RBB

READ BACKWARD BINARY.

RWD
REWIND.

WEF
WRITE END-OF-FILE.

BKW

BACKSPACE AND POSITION WRITE HEAD.

Command Words

Octal Code

0T030P
SMMMMM
TNNNNN

Information is read from tape moving backwards.
Contents of bit positions 2-19 of each wordread are
placed in memory exactly as on tape (zone bits are
A maximum of N words is read into
memory, the first word being placed in M. The
second word read is placed in M - 1 and so forth

not altered).

until N words are read.

0T020P
000000
T00000

Rewind tape unit T to leader.

0T000P
200000
T00000

The end-of-file character (0001111) and end-of-file
gap are written on tape by tape unit T.

0T010P
600000
T00000

The tape on tape unit T is backspaced one record

and the write head is positioned to write.

The table below shows the digits used for specifying each tape unit:

Tape Unit
Command
Word 0 1 2 3 4 5 6 7
lst Word 000Y 1 0P 000Y, 0P 000Y;0P  010Y;0P 020Y,0P  020Y;0P  020Y;0P  030Y;0P
2nd Word YoMMMMM  YoMMMMM Yo MMMMM Y MMMMM  YoMMMMM Y, MMMMM Y, MMMMM Y o MMMMM
3rd Word LINNNNN 2NNNNN 4NNNNN ONNNNN INNNNN 2NNNNN 4NNNNN ONNNNN

Y, Y, are the octal digits for the different tape instructions. The numbers underlined are

used for specifying the unit number.

P is the plug number of the tape controller on the controller selector.

M is the address being written out of or read into memory.
N is the number of words being read or written - that is, record length.
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For Example:

Instruction Tape Unit Plug
RTB 3 2

The 3 command 0T020P = 010202

words from “Octal SMMMMM = 500200

Code” column. TNNNNN = 000400

From table above /{—-\/——J
number of words
being read or written
T for T for
Inst. Yy Yy Unit Number Command Command
Word 1 Word 3

WTD 0 2 0 0 1
WTB 2 3 1 0 2
RTD 0 4 2 0 4
RTB 2 5 3 1 "0
RBD 1 4 4 2 1
RBB 3 5 5 2 2
RWD 2 0 6 2 4
WEF 0 2 7 3 0
BRW 1 6

The above tables can be used when setting up the three command words. Before issuing the
command words to the tape controller, the command words are first transferred to memory
locations 3, 4, and 5. A SEL instruction executes the transfer of the command words to the
magnetic tape controller. When the command word instructions are coded, the above octal coding
is used as the operand.

Programming Example

The following example shows how to write 64-word records on magnetic tape unit 2 out of location
500:

Symbol OPR Operand Remarks

WTB NIS 7 SELECT DONE ?
BZE *.1 NO WAIT

WTBI1 CSR 2 GET STATUS
NIS 6 IS STATUS IN MEMORY
BZE *-1 NO, WAIT
LDB 6 PUT STATUS IN B
BEV *.4 NOT READY, GO BACK
LDB 1STWD GET COMMAND WORD 1
STB 3 STORE IN LOCATION 3
L.DD wWD2,3 GET WORDS 2 AND 3
STD 4 STORE IN LOCATIONS 4 AND 5

SEL SELECT PERIPHERAL
NIS SELECT DONE?

-3
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Symbol OPR QOperand Remarks
BZE *-1 NO GO, WAIT
BRU WTB1
READY OCT 000001 BIT 1 TO TEST READY
1STWD . OCT 000201 COMMAND WORD 1
wD2,3 OoCT 300500 COMMAND WORD 2
ocT 200100 COMMAND WORD 3

In the preceding example, initially the CSR command is executed to test the ready status of the
tape controller. When the controller becomes ready, the 3 command words are loaded from.
their temporary storage locations and put into locations 3, 4, and 5. The SEL command initiates

operation of the controller selector unit and the commands are automatically sent to the tape

controller. Next, the NIS 7 interrogates the controller selector to see if the last controller select
is finished. When the select has been finished the program returns to write a new record.

Tape Unit Conditions

Tapes contain a silver spot to signal the physical end of the tape. When detected by a photoelectric
cell within the tape unit, an indicator on the tape controller is set. The condition of the indicator
should be tested by programmed instructions after reading or writing each record. If the indicator
is not set, normal processing will continue, If it is set, an end-of-tape branch will jump into
specified subroutines--normally rewinding the current reel and switching to a new reel. The end
of file sentinel is the magnetic representation of the binary code 001111 preceded by an erased
section of the tape 3-3/4 inches long.

During magnetic tape operations several other exceptional conditions may occur which are
secondary to the mainprocessing job. Handling of these exceptional conditions may be conveniently
assigned to “executive routines.” These conditions are handled as branch conditions.

Branch Conditions

The branch conditions concerned with the tape controller may be tested by examining the bits after
a CSR instruction. When the particular bit is on, the condition is true, as shown below:

B-register 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

or -
memory
location 6 Controller
Ready
Echo
Any Error
Modulo 3 or 4 Error
b Input/output Error
L— Tape Parity Error

L3 Any Unit Rewinding
—®lind of Tape
L—» End of File
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Examples:
To Get Status (Controller on plug 4)

CSR 4 Request Status

NIS 6 Is Status in Memory
BZE *-1 No, Wait

LDB 6 Put Status in B

When status is in the B register, the following checks can be made. The LDB 6 instruction is
repeated for illustration only.

Controller Ready Echo

LDB 3] LDB 6

BEV (not ready) SR1 B,Z

BEV ’ No error

Any Error Tape Parity Error

LDB 6 LDB ]

NBZ 004L NBZ 04L

BZE No error BZE No error
004L OCT 004000 04L oCT 040000
Mod 3 or 4 Error Any Unit Rewinding

LDB 6 LDB 6

NBZ O1L NBZ 1L

BZE No error BZE No error
0L OCT 010000 1L oCT 100000

HIGH SPEED PRINTER

The printer equipment consists of the printer mechanism and a printer controller. Information to
be printed on one line is transferred from the DATANET-30 memory to the printer controller
which stores this information in a “buffer.” After this transfer is complete, printing commences
completely “off-line” from central processor operations, and no further interruption of processor
operation is necessary. After the line has been printed, the paper is slewed (spaced or advanced)
for one or more lines, to provide vertical format arrangement and to permit additional editing
functions to be performed by the DATANET-30 while the line is being printed. In one minute,
900 lines of alphanumeric information, single space only, or 600 lines single or double space can
be printed. Speeds may be selected by an operator switch.
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Programming the High-Speed Printer

This section contains information concerning programming the printer from the DATANET-30.
More detailed information on printer operation may be found in GE-200 Series High-Speed On-Line
Printer Reference Manual, CPB-321 and other publications.

The printer will print the equivalent of 10 numeric, 26 alphabetic and 14 special characters when
information is correctly represented in binary coded decimal form. A single print command will
cause printing of up to 120 charactersonone line from a block of 40 words of BCD data in memory.
When the print command is given, the printer receives information directly from the main memory
through the controller selector.

Printer operations may be programmed to overlap or share time with other processing. The
printer can be interrogated for “ready” status (completion of previous print commands) by the
CSR command. The program may transfer control directly back to the CSR command in a loop
for repeated interrogation until the printer is ready, or the program may branch to another part
of the program to execute other operations and return later.

If a number previously calculated within the computer is to be printed, the binary number must
first be converted to the binary coded decimal equivalent using an appropriate conversion subroutine
to convert the high-speed printer character set. If the number is a negative number, the sign of
the number will be reflected by the insertion of a binary coded decimal hyphen in the high-order
position (or low-order position at the discretion of the programmer) of the number field, so that
the number will print as -xxxxx or xxxxx-. An alternate symbol might be chosen as the symbol
to represent a negative number in lieu of the hyphen, Alphabetic and alphanumeric data could be
carried in BCD form throughout processing to eliminate the need for conversions.

The following three methods for editing data to be printed may be used in any combination:

1. The initial establishment of a recordto conform exactly to the print line format desired.

2. The rearrangement of the record in memory by programmed insertion or deletion of
characters.

3. The automatic editing performed by logic circuits in the printer controller, based on a

combination of related data and format words transferred to theprinter controller.
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Command Words

An instruction for the high-speed printer consists of three command words. The bit configurations
of the high-speed printer instructions are as follows:

18 17 16 15| 14 |13}|12 1t 10 9 8 7 6 5 4 3 2 1 CW-1
— . I S
Controller Address
Not Not
Used Used Not Used
VFU 4 1 = Format
0 = No Format
= VFU 5
1 = Print & Slew
™0 = Slew Only

18 117 (16 115 |14 13 12 11 10 9 8 7 6 5 4 3 2 1 CwW-2

—~

Y
Format Address
1 = Numeric
0 = Alphanumeric
VFU 6
—»VFU 7
—»VFU 8
18 117 {16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 CW-3
—
e
Data Address
VFU 1
VFU 2
VFU 3

Printer Instructions
Operation Octal Code

WPL 00020P _Ccw1

S00000 -CwW2
1YYYYY-CW3
Print 1 line then slew 1 line.
Write Print Line One line of BCD information, 1 to 120 characters
long, isprinted. Y is the startinglocationinmemory
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of the information to be printed. P is the plug number
of the printer controller. By convention, Pis either
6 or 7. S designates to slew by countdown (6) or
slew to top of page (4). Thel in CW3 indicates slew

1 line.
Operation Octal Code
WFL ’ 00030P
SYYYYY
IXXXXX
Print 1 line and slew 1 line.
Write Format Line. One line of BCD information is printed under format

control. Y is the starting location in memory of the
format control words. X is the starting location of
information toc be printed. S designates slew by
countdown (6) or slew to top of page (4). The 1in
CW3 indicates slew 1 line.

Slewing Paper

The paper can be slewed by two methods: (a) the countdown, and (b) the slew to a channel.

The countdown method allows slewing a fixed number of lines. Bit positions for VFU channels 1-6
in the printer instruction words contain the binary count for the number of lines of paper to be
slewed. Bit positions for VFU channels 7 and 8 must contain 1 bits for countdown slew.

Slewing to a channel punch is accomplished by means of an eight-channel paper tape loop. The
paper tape loop controls vertical spacing on printed forms by slewing to a punch in a specified
channel in the paper tape loop. If only one of the 8 VFU bits is set, paper will be slewed until
a hole is detected in the VFU tape channel designated by that bit. For example, if VFU 3 is set
to a 1 bit, paper will slew until a hole is detected in the VFU tape channel 3. VFU channel 8 is
normally used for slewing the paper to the top of page.

Operation Octal Code
SLW ONOXOP
600000
NO0000

The printer paperis slewed N (0-63) lines. The N specified in the first word is the most significant
2 bits of 5-bit number of lines toslew. If more than 31 lines are to be slewed, X in the first word
is used for the added bits.

SLT 0X000P
X 00000
X00000
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Slew Paper to Tape Punch.

The printer paper is spaced until a hole is detected

in the vertical formattape. X varies with the channel

specifie

NOTE:
coding.

Branch Conditions

d.

The mnemonics are

never used in actual

The command words must be written in
octal form.

The branch conditions associated with the printer may be tested by examining the bits as shown

below after a CSR instruction.

Memory 18 17 16 15 14 13 12. 11 10 9 8

7 6 5 4 3

2 1

Location
° [—I-
Printer Error

Printer out of Paper

Print Line Termination

L Printer Ready

—» Echo

The line printed on the high-speed printer may be from 1 to 120 characters in length. 1If a full
line is not printed (120th character) the line is termindted by making the most significant 6 bits of
the word following the last data word all 1’s, the least significant 12 bits must be two nonprintable

characters.

Last Data 18 17 16 15 14 13 12.11 10

Word

Nonprintable Characters
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APPENDIX M
THE CHARACTER/WORD BUFFER UNIT (CWU-931)

GENERAL DESCRIPTION

The function of a character buffer is to transmit data to and receive data from a UNIVAC 1004
remote terminal, or similar equipment, on a character basis, Transmission to and from the
terminal is on a bit-serial synchronous basis,

The character/word buffer unit module can contain two character buffer channels (CBC), Each
CWU occupies one module space,

CHARACTER BUFFER CHANNEL (CBC-931)

One buffer channel provides the interface between the DATANET-30 and a half-duplex trans-
mission line, The channel is synchornized with the digital subset connected to the transmission
line,

The buffer control unit contains hardware to control the character length, Buffers in a module
may be operating at different character lengths, The buffer channel operates with a character -
oriented device at speeds determined by the subset and remote terminal, A synchronous
digital subset must be on each end of the transmission line, The standard bit rates are 2000
and 2400 bits per second,

The code level may be from 5- to 16-bit codes with character synchronization (no start/stop
bits), The code level (character length) is selected or changed by a code level connector for
each CBC, By changing connectors, the code level may be varied to meet different remote
terminal operations or programming techniques,

The connector defines the bit configuration of the synchronizing character, the number of bits
per character, and where the receive lines will enter the data bits into the “working” register
(A or B register); that is, the high- or low-order position of the A or B register, The code
level connector can be arranged to accept two characters (8 level) before setting the receive
flag. Also, the connector can be arranged to mask off a bit,

The line interface is 201 A or 201B Data Set,
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Transmit

Trans-
mitting
Device

Flag
201A 2014
Receive | Shift 5 to 16 Data Buffer
Data F:1===:f=: Data Line Regis- Bit Code | Regis- Selector
Set Set 4 ter ter
Control
Lines Receive Flag

Figure M-1. Character Buffer Channel Block Diagram

Character Buffer Instructions

Mnemonic Operand

Register Transfer TRA ,T (TRA from to T)
The least significant bits of the register, as specified
by the size of the character buffer, are sent to the
transmit data buffer and the transmit flag is reset.

Register Transfer TRA R, (TRA from R to )

The bits, as specified by the size of the character
buffer, are transferred from R. The receive data
buffer and flag are reset (DEF 1). :

DEF Instructions

DEF 1
DEF 2
DEF 3
DEF 4
DEF 5
DEF 6-8
DEF 9
DEF 0

Reset receive flag
Reset transmit flag
Set receive mode

Set transmit mode
Reset buffer

Not used

Answer incoming call
Disconnect call

NES Instructions

NES1
NES 2
NES 3
NES 4
NES 5
NES 6
NES 7
NES 8-10
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Receive flag set
Transmit flag set

Call in progress
Request answer call
Data mode (interlock on)
Carrier on

Clear to send

Not used
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LDT - Do not use

SCN -~ Do not use

Transfer Rate

The transfer rate varies with the data set used. The 201A Data Set allows 2000 bits per second
and the 201B Data Set allows a transfer rate of 2400 bits per second over a private line, If an
eight-level code is used with 201A Data Set for example, the rate is 250 characters per second.
Since the decode plug can be wired to accept 5-15 bits, two 8-bit characters can be received in
the shift register before being transferred to the data register, Thus, the receive flag is set
once per every two characters, Although the transmission rate remains the same, the rate of
transfer to or from the character buffer becomes 125 transfers per second, Therefore, the
period. for program scan must be set to occur as required for the character length and data
set used,

PROGRAMMING CONSIDERATIONS

The SCN instruction cannot be used with the character buffer, The program must check the
receive (fransmit) flag often enough to maintain a continuous transfer of characters,

Character recognition by hardware is used to identify characters being received for the synchro-
nizing character. The synchronizing character to be recognized is set up at the decode plug
and can be changed by the decode plug wiring, The synchronizing character is recognized
before the hardware sets the receive flag, The Start of Message (SOM) character must be
recognized by the program, The End-of-Message (EOM) character is not recognized by hard-
ware, The program must recognize the EOM character or otherwise determine a full message
as having been received and stops receiving characters, Once started, the character buffer will
continue transfers to the data register and set the receive flag until it is stopped by the program
with a DEF 5 or until the mode is changed to transmit,

A subroutine for an acknowledgement from the remote terminal should be used after an EOM
character has been transmitted to the terminal., Conversely, an acknowledgement must be
transmitted to the terminal after an EOM has been received,

Receive Operation

The CBC will accept a serial transmission of up to 16 bits, The code level can be reduced
to fit the code in use when fewer than 16 bits are used, Characters may be transferred to the
least significant bit positions of the DATANET-30 word,

The CBC is a double buffer device, The character received will exist in the data buffer for one
character time while the next character is being received, As the remote terminal transmits
each succeeding character, the new character appears in the shift register, A character must
be shifted out of the data register before the next one is completely received or the character in
there will be lost,
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Assume that nothing is being received and that the CBC is in a receive mode, When the sync
character is recognized, the hardware will consider the next bit to be the first bit of the first
character of the message. When a full character is received, it is sent to the data buffer and a
tiag is set. The program has been periodically interrogating the state of the flag. When the
flag is set, and when the program detects this condition, the program transfers the character
out of the CBC data buffer and the flag is reset, The CBC will continue receiving characters
until reset by the program, '

The CBC can utilize automatic answering and answer-back features of the digital subset, Both
hardware automatic answering and program answering can be done, Hardware answering is
done by the digital subset, When the subset answers, the external status line (NES-3) call-in-
progress signal will be set until the call is terminated, The program can terminate a call with
a Drive External Function (DEF-0)--Disconnect Call instruction,

When the program does the answering, upon the receipt of an incoming call, an External Status
Line (NES 4) signal--request to answer call--is set, but the call is not answered until the program
does so. The program answers with a Drive External Function (DEF 9) instruction--Answer
Incoming Call, The call is terminated with the DEF instruction--Disconnect Call,

DATANET~30
CBC 931
Transmit __L| g Receive
Fla Fl
& To/From 28

A or B Register

DATA REGISTER

5-16 Bit
Parallel Transfer

SHIFT REGISTER |@—————dj——p] Digital

Subset __*_1‘_1__

M-2. CBC Data Transfer
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Transmit Operation

Assuming that the buffer is in the receive mode, it must be set to the transmit mode with a
DEF 4 instruction, DEF 4 is a Request to Send signal to the data set. The data set will return
a Clear to Send (NES 7) signal which will set the transmit flag, The character to be transmitted
may then be transferred to the data register, which resets the transmit flag, The character is
then transferred to the shift register and the transmit flag (NES 2) is set. The program must
put another character into the data register before the last bit of the preceding character is
transmitted, or the shift register will transmit the same character until a new character is
transferred to the data register, Afterthelast character has been transferred to the shift register
a delay of at least one character time must be allowed to permit transmission of the last character
before a DEF 5 (reset buffer) instruction,

The CBC should be returned to the receive mode upon completion of a transmission, When
changing from the transmit to the receive mode, the DEF 3 and DEF 5 instructions must be
given as two separate instructions in the order of DEF 3 followed by DEF 5, Completion of
transmission includes waiting 2 character times plus 1 millisecond after the last character
is transferred to the data register to allow the characters to be transmitted from the buffer
and the data set, '

TRANSMIT EXAMPLE, Thetransmitexample (Example A on Page M-6) shows one way characters
may be transmitted, This is not necessarily the way it would be done in an operating program,
This example assumes that:

1. The DATANET-30 can wait for the digital subset to perform various functions;

2. The synchronizing character and other special characters have been defined, such
as, first and second End of Message characters and Start of Message characters;

3. Subroutines will provide for functions not programmed here;

4, Connection has been made to the remote terminal and the CBC is in the receive
mode,

RECEIVE EXAMPLE, The receive example (Example B on Page M-6) shows how characters
may be received. This is not necessarily the way it would be done in an operating program.
This example assumes that:

1. The DATANET-30 can wait for the digital subset to perform various functions;
2. An area has been reserved for incoming data;

3. Subroutines will provide for functions not programmed here;

4, Program answering is established;

5. Various special characters have been defined;

6. The CBC is in the receive mode,

The subroutine for EOM could include sending an acknowledgement to the remote terminal,
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PREFACE

Appendix N to the DATANET-30 Programming Reference Manual (CPB-1019) describes the
operation and programming of the HSC930 High-Speed Channel for the DATANET-30 commun-
ications processor.

Suggestions and criticisms relative to form, content, purpose, or use of this manual are invited.
Comments may be sent on the Document Review Sheet in the back of this manual or may be
addressed directly to Document Standards and Publications, B-84, Computer Equipment Depart-
ment, General Electric Company, 13430 North Black Canyon Highway, Phoenix, Arizona 85029.

@ 1967 by General Electric Company
(1.5M 4-67)
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HIGH-SPEED SYNCHRONOUS
" CHANNEL UNIT (HSC930)

GENERAL DESCRIPTION

The High-Speed Channel, known as the HSC930, is a two-row module that can be mounted into
option racks 2 or 4 of the DATANET-30* processor.

The HSC930 provides the DATANET-30 with the capability of operating with high-speed data
transmission equipment over broadband lines at speeds up to 50 kilobits per second, or over
voice grade lines at 2,000 or 2,400 bits per gecond., The HSCO30 is capable of operating in either

the half- or full-duplex mode (full-duplex requires two channels). (See Figures N-1 and N-2.)

The HSC930 has three interfaces with the exterior environment -- the DATANET-30 buffer
selector, Interrupt Scanner Unit (ISU930), and the Data Set. .

----- INTERRUPT

: __) SCANNER

DATANET - 30 WIT |¢——P

HIGH-SPEED|DATA

CHANNEL UNIT |SET ¢ > DATA SET

(150930) p| (HSC930) |INTER-
FACE 7
procEssor | EUFFER
SELECTOR |[€——
TELEPHONE |
LINES o
GE-115 PROCESSOR | INTER-
FACE
AND CARD ” v
, EQUIPMENT
OR GE-115 [@——————| DATA SET
DATANET-760 OR
DISPLAY SYSTEM DATANET
760

Figure N-1. Half-Duplex High-Speed Channel Unit with Telephone Company Data
Sets and an Interrupt Scanner Unit.

). *DATANET, Reg. Trademark of the General Electric Company.
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INTERRUPT HIGH-SPEED | DATA
DATANET-30 | - scamver  [@ } P coanner | ser [@ DATA SET
WNIT UNIT INTER- =
(1SU930) (uscozo) | FACE
BUFFER
HIGH-SPEED | DATA
PROCESSOR CHANNEL | sET
: TELEPHONE °
SeLECTOR (€Y UNIT  INIZR- L "
(HSC930) T
INTERRUPT HIGH-SPEED | DATA ‘
«——
DATANET-30 | SCANNER CHANNEL | SET DATA SET
UNIT ' UNIT  |INTER-
FACE
(IsU930) (HSC930)
BUFFER
PROCESSOR HIGH-SPEED | DATA
CHANNEL | SET
SELECTOR
UNIT  |INTER-
(usco3o) | FACE

Figure N-2. Full-Duplex High-Speed Channel Unit with Telephone Company Data
Sets and an Interrupt Scanner Unit.

DATA TRANSFER

The HSC930 can transfer a maximum of 1024 words or 2048 characters (two characters per word)
between the DATANET-30 memory and the remote station. Starting addresses in multiples of
200, (128,,) may be specified within the 16k DATANET-30 memory by setting of switches.

The HSC930 automatically accesses memory sequentially through the Interrupt Scanner Unit at
a maximum rate of 1 out of 40 memory cycles? and packs the characters two per word when
placing information in the DATANET-30 memory. (See Figure N-3 for the Internal Code format
for the Receive Mode.) When taking information from the DATANET-30 memory, two characters
per word are transferred from the memory and transmitted serially. (See Figure N-4 for the
Internal Code format for the Transmit Mode.)

# The maximum memory access rate for the 6+1 code at 50 kilobits per second will be 1 out
of 20 memory cycles. :
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The following character transfer rates may be serviced:

Character Format Trans. Speed
Data Set # Bit/Char. Kilobits/Sec. Char./Sec.
201A 6+1 2.0 286
201A 7+1 2.0 250
201A 8 2.0 250
201B 6+ 1 2.4 343
201B T7+1 2.4 300
201B 8 2.4 300
301B 6+1 40.8 5830
301B 7+1 40.8 5100
301B 8 40.8 5100
303B 6+1 19.2 2790
303B 7+1 19.2 2400
303B 8 19.2 2400
303C 6+1 50.0 7200
303C T+1 50.0 6250
303C 8 50.0 6250

CHECKING FEATURES

The HSC930 has several parity checking and generating features built into the hardware. They
are listed and explained below. In addition, it has an overflow indicator to indicate when the

assigned memory block is exceeded.

Bit Position 18 17 16 10 9 8 7 1
INFO BITS INFO BITS
CHAR I CHAR I + 1
A A . v \ ~ J
L_—__DATA BITS FOR
DATA CHAR I + 1
BITS FOR . PARITY ERROR BIT
CHAR I OR CHAR I + 1
CONTROL BIT FOR
CHAR I + 1
* PARITY ERROR BIT
FOR CHAR I
CONTROL BIT FOR

CHAR I

*NOTE: Bits 8 and 17 are used to store data when receiving an 8-bit code with
no character parity.

Figure N-3, Internal Code Format (Receive Mode)

#While only Bell System synchronous Data Sets are shown, equivalent Data Sets produced by
other manufacturers may be substituted.
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Bit Position 18 17 16 10 9 8 1 1
CHAR I CHAR I+ 1

) r - % TL— T ~ DATA BITS

START/STOP
BLOCK PARITY
BIT

STOP

TRANSMIT

BIT

Figure N-4. Internal Code Format {Transmit Mode)

Character Parity Checking*

Each character is checked for odd parity as it is received from the line. If the character parity is
incorrect, either bits 1 and 2, or bits 17 and 18 are set (depending on whether the erroneous
character is the least significant or most significant character of the word, respectively) prior
to transferring the erroneous word to memory. Also, the error status is set and can be sensed
by the DATANET-30 buffer selector external status line 7 (Command level 1 - NES 7).

Block Parity*

As information is received from the line, block parity is accumulated on the message on a
character-by-character basis. After the termination character (ETX or ETB) is received, the
line adapter compares the 8-bit Block Check Character received from the line with the Block
Check Character accumulated in the block check register. If the two do not compare, the check
character is flagged (see paragraph above for Character Parity Checking) prior to being stored
in memory. Also, the error flip-flop is set, and the error condition indication is made available
to the DATANET-30 via external status line 7. (Command level 1 - NES 7.)

Character Parity Generation*

When the HSC930 is conditioned to the transmitmode, character parity is generated automatically.
Odd character parity is generated on each character (including the block check character)
immediately prior to transmission of the character. The parity bit is transmitted as the last
bit of each character.

* The block parity and character parity checking and generation features described above are

used only with the 6 + 1and 7 + 1 character formats. Software is responsible for character
and block checking in the 8-bit format.
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Block Check Character Generation*

When the HSC930 is conditioned to the transmit mode, a horizontal check character is generated on
a bit-by-bit basis as the message is transmitted. When a start bit is recognized (bit 8 or 17 on),
the accumulation of the 8-bit Block Check Character starts on the character following the SOH
or STX Control Character. The block check accumulation continues until a stop bit (bit 8 or 17 on)
is detected. This character is included in the BCC, and then the block check is transmitted after
the ETX or ETB control character.

Address Overflow

When the last memory location of the assigned memory block has been accessed, the line adapter
senses an attempt to access memory one more time, If the additional attempt is made, the
address overflow flip-flop and the error flip-flop are set, and both status indications are made
available to the DATANET-30 via external status lines 7 and 8. (Command level 1 - NES 8.)

BLOCK DIAGRAM

The HSC930 contains a shift register, one 16-bit data buffer, an address counter, a bit counter,
a block check register, control character recognition logic, mode control and data transfer
control logic.

The HSC930 has three interfaces (shown in Figure N-5):

1. Data Set
2. Buffer Selector
3. Interrupt Scanner

The Data Set Interface provides the necessary logic and circuitry to allow the HSC930 to operate
with any one of several data subsets.

The Buffer Selector Interface presents subset andline adapter status (NES lines) to the DATANET-
30 program and accepts control signals (DEF lines) from the DATANET-30 program.

Any buffer channel address from 1 to 127 may be assigned to the line adapter. When the C-
register (in the DATANET-30) contains the assigned address, the buffer selector instructions
apply to the High-Speed Channel.

The Interrupt Scanner operates through the DATANET-30 interruptinterface. It is used to transfer
data under memory interrupt control between the HSC930 and the DATANET-30 memory locations
specified by the address counter and the address selection switches.

*
The block parity and character parity checking and generation features described above are
used only with the 6 + 1 and 7 + 1 character formats. Software is responsible for character
and block checking in the 8-bit format.

DATANET =30



Address Counter

The address counter is a 10-bit binary counter that is reset by the Set Transmit Mode command
or by the .Set Receive Mode command with the memory address control flip-flop reset. The
combination of the 10-bit register and the address selection switches provides a 14-bit address
register which holds the address of the memory location where data is to be removed from or
stored in. The address counter is incremented by one immediately following each memory access.
When the address counter and the address selection switches combined reach a count of all ones
(lower 10 bits only), the line adapter checks for an attempt to access beyond that location, One
more access attempt results in an address overflow error condition.

Buffer Register

The buffer register temporarily stores 16 bits of data as it flows from memory to the shift
register and from the shift register to the DATANET-30 memory. When a full 16-bit word is
received in the shift register, it is automatically transferred from the shift register to the data
buffer. When a full word has been transferred from the shift register to the line, another word
is automatically transferred from the data buffer to the shift register. When the data buffer is
filled on Receive or emptied on Transmit, a memory access request is automatically sent to the
Interrupt Scanner. :
" EXTERNAL

FUNCTION
DRIVERS I

LEVEL
CONTROL

MAINTENANCE

—>| MODE CONTROL dm COUNTER c'érllgngm PANEL
g g
2|8 al g
I21FAIG] = g
PRt
N EEEM g g
HEEIE M b=} gl g
33054105 Bl o) &
CIE S EE sle gl 2
-—-—*>| STATUS WORD GENERATOR | [ CONTROL SECTION I

I ALL CONTROL
FUNCTIONS

| EXTERNAL STATUS LINES l

E— UNIVERSAL CHARACTER
RECOGNITION

g ADDRESS . = '
SELECTIf

i ZEARARERER

_CONTROL

LL ‘ SHIFT REGISTER }

ADDRESS COUNTER | [

MODE
BUFFER
SELECTOR

DATA

1 CHECK CHAR
1 ACCUMULATION

I BUFFER REGISTER |

OVERFLOW
ERROR

PARITY CHECK
& GENERATION

lADDRESS TO l IADDRESS TO I I DATA INTERFACE ERROR
BUFFER BUFFER INTERRUPT SCANNER UNIT INDICATOR

SELECTOR SELECTOR

Figure N-5, Block Diagram
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Universal Character Recognition

This logic provides the necessary gating to decode the control characters used in the acceptable
message formats. Line control characters which are decoded for the 7 + 1 (ASCII) code are
SYN, ACK, NAK, ETX, ETB, STX, SOH, DLE, ENQ, and EOT. For 6 + 1 and 8 + 0 applications,

equivalent unique control characters must be selected from those used with the 7 + 1 formats and
plugged accordingly.

Shift Register

The shift register is a 16-bit shift register that is implemented to receive 16 bits of serial
information from the line or transmit 16 bits in serial form to the line.

INSTRUCTION REPERTOIRE
The instructions are classified under buffer selector instructions for the DATANET-30. They

are the Drive External Function (DEF), the External Status Lines (NES), and the Receive Data
Lines (RDL) instructions.

The rules for using the DEF, NES, and RDL instructions are the same as those for using other
DATANET-30 buffer selector instructions.

The Command Level flip-flop is used to expand the DEF and NES instructions from a maximum
of 10 to a maximum of 18 usable function drivers and from a maximum of 10 to a maximum of 19
usable status lines. (Two drivers and one status line are used with the command level function.)

Drive External Function Instructions

The Drive External Function instructions are as follows.

COMMAND LEVEL 1 (ALL MAJOR FUNCTIONS)

DEF 1 Not to be used.
DEF 2 Space reserved.
DEF 3 Set Idle Mode. This line resets both Transmit and Receive Mode control flip-

flops and leaves the line adapter in the Idle mode.

DEF 4 Set Transmit Mode. The Transmit mode flip-flop when set, issues the Request
to Send signal to the Data Set and provides the necessary control signals within
the line adapter to accomplish transfer of data from the DATANET-30 memory

~ to the Data Set.

DEF 5 Set Receive Mode. This driver will set the Receive mode flip-flop, reset the
Transmit Mode and Request to Send flip-flops, and may (depending upon the
condition of the memory address control flip-flop) reset the address counter.
The Receive mode flip-flop provides the necessary control signals to accomplish
transfer of data from the Data Set to the DATANET-30 memory.
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DEF

DEF

DEF

DEF

DEF

6

7

8

9

10

Reset Line Status Indicators. This line resets the Address Overflow, the
Any Error, the EOT, and the ETX/ETB flip-flops. Mode control flip-flops
are unaffected. This command will not affect the reception or transmission of
messages.

Set Data Terminal Ready. This command is issued in response to the ring
indication’ from the Data Set. It sends the Data Terminal Ready status to the
Data Set (answers phone).

Reset Data Terminal Ready. This command removes Data Terminal Ready
status from the Data Set input (hangs up phone).

Set Command Level 2. The command level flip-flop, when set, changes the
functions of external function drivers and meanings of external status lines
to those listed under Command Level 2,

Reset Command Level 2, The command level flip-flop, when reset, changes the
functions of external function drivers and meaning of external status lines to
those listed under Command Level 1,

COMMAND LEVEL 2 (ADDED FUNCTIONS)

DEF

DEF

DEF

DEF

 DEF

DEF

DEF

DEF
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1
2

10

Not to be used.

Set DATANET-760 Mode. This mode, when set, allows the line adapter to
recognize the EOT following the Block Check Character and not preceded by
synchronizing characters. It will also suppress status indications for ACK,
NAK, and ENQ characters as described below under External Status Lines
Instructions (Command Level 1, NES 6).

Reset DATANET-760 Mode. With the 760 mode reset in the line adapter, no
line signal will be recognized unless preceded by at least two consecutive valid
synchronizing (SYN) characters.

Set Request to Send. The Request to Send flip-flop sends the Request to Send
signal to the Data Set. The flip-flop does not provide control signals within the
line adapter. The line adapter must be placed in the Transmit mode (Command
Level 1 and a DEF 4 instruction) in order to accomplish any transfer of data.

Set Memory Address Control Flip-Flop. The memory address control flip-
flop, when set, allows the memory address counter to reset when the mode is
changed from Transmit to Receive. The address contained in the address
counter would be reset to the beginning block address.

Reset Memory Address Control Flip-Flop. The memory address control flip-
flop, when reset, prevents the address counter from being reset when the
mode changes from Transmit to Receive. Characters received will be stored
in the next consecutive memory address.

Set Command Level 2. The command level flip-flop, when set, changes the
functions of external function drivers and meaning of external status lines to
those listed under Command Level 2,

Reset Command Level 2, The command level flip-flop, when reset, changes
the functions of external function drivers and meaning of external status lines
to those listed under Command Level 1.

v



External

Status Lines Instructions.

The Exterhal Status Lines Instructions are as follows.

COMMAND LEVEL 1 (ALL MAJOR FUNCTIONS)

NES 1

NES 2

NES 3

NES 4

NES 5

NES 6

NES 7

NES 8
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Test Ring Indication. Aoneindicatesthatthe Data Set is sending the ring indica-
tion. This line is used to inform the program of an ineoming call.

Test Carrier Detect. This line is used to test the condition of the carrier line
in 201A3 and 301B Data Sets. It tests the AGC line in 303A-type Data Sets.

Test Interlock. This line informs the operating program of the condition of
the Data Set. A one indicates that power is on in the Data Set, and that the

Data Set is operable.

Test Transmit Mode. This line informs the operating program of the condition
of the Transmit mode control flip-flop. A one indicates that the Transmit mode
control flip-flop is set. The line adapter may or may not be in the process of
transmitting data.

Test Receive Mode., This line informs the operating program of the condition
of the Receive mode control flip-flop. A one indicates that the Receive mode
flip-flop is set. The line adapter may or may not be receiving information.

Test EOT, This line indicates that an EOT, ACK, NAK, or ENQ has been
received, The software determines which of these four characters actually
caused the EOT indication to be set. The EOT indication will be set upon
receipt of the ending character and will be reset when the DEF 6 instruction
is issued by the operating program.

Test Any Error Condition. This line provides an indication to the DATANET-30
program that an error - condition exists as a result of the receipt or trans-
mission of the last message. In the Receive mode, the error condition may

indicate:
e incorrect character parity on any character within the message

o incorrect block parity; i.e., the computed Block Check Character
did not compare with that received from the line

e address overflow, or that the line adapter attemptedto address memory
beyond the limits of the established block length.

In the Transmit mode, the error line would indicate the address overflow
condition.

NOTE: The only error condition checked when using the 8 + 0 code is the
address overflow.

Test Address Overflow. This line provides an indication to the DATANET-30
program that the line adapter has attemptedto address memory beyond the limits
of the established block length. This allows the program to determine the
cause of the error indication on ESL 7 (Command Level 1 - NES 7).




NES 9 Test Block Ending Status. This line enables the operating program to detect
the receipt of either the ETX or ETB ending control character. A one indicates
receipt of ETX or ETB. The line will remain set until a DEF 6 instruction is
issued to reset the status.

NES 10 Test Command Level 2, This line allows the program to determine which

command level is set in the line adapter. A one indicates that the line adapter
is conditioned to recognize commands in Level 2.

COMMAND LEVEL 2 (ADDED FUNCTIONS)

NES 1 Test Clear to Send. This line informs the operating program that the Data
Set has been properly conditioned to the Transmit mode and is ready to begin
transmitting data,

NES 2 Test DATANET-760 Mode. This line indicates to the program that the line
adapter has been conditioned to recognize the EOT character following a Block
Check Character and not preceded by synchronizing characters. (See Drive
External Function instructions, Command Level 2, DEF 2.)

NES 10 Test Command Level 2. This line allows the program to determine which
command level is set in the line adapter. A one indicates that the line adapter
is conditioned to recognize commands in Level 2.

Those DEF and NES instructions which are not defined above should not be used by software.
While it is expected that the performance would be independent of control level in the initial
versions, incompatibilities will result due to future modifications.

Receive Data Lines Instructions

TRA R,* Bits 1-14 of the Receive data lines contain the information from
(* may be A, B, or Z) the address counter and address selection switches, When the
operating program desires this information, a register transfer
instruction from R to any register may be used to obtain the
information.

CONTROLS AND INDICATORS

Address Selection Switches

Address selection switches are provided on the maintenance panel to allow the user to select
the starting location of the message area. The appropriate message area size is selected by
the use of patch-plug wiring on each HSC930.

Mode Selection Switches

Switches are provided on the maintenance panel to allow the user to select either Receive Only
or Transmit Only for full-duplex operation. With the Receive Only switch thrown, the Receive
mode control flip-flop is held set. With the Transmit Only switch thrown, the Transmit mode
control is allowed to set or reset under program control. The Receive mode flip-flop is not
allowed to set.
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SAMPLE PROGRAM

A sample program is shown in Figure N-6,

LOC

00010
00011
00012
00013
00014

00016
00017
00020

00022
00023
00024

00026
00027
00030

00031
00032
00033
00034
00035
00036
00037
00040
00041

00100
00101
00102
00103
00104
00105
00106
00107
00110
00111
00112
00113
00114
00115
00116
00117
00120
00121
00122
00123

00100
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REMARKS

% SUBROUTINE FOR REPORT OF DATA SET NOT READY

* SUBROUTINE FOR REPORT RECEIVE MODE NOT SET

7 + 1 ASCII MAP
SYNC, SYNC
SYNC, SYNG

NUL, STX

DATA, DATA
DATA, DATA
DATA, DATA

BCC, ETX

PLACE ADDRESS IN C
SET LEVEL 2

TEST LEVEL 2 SET

YES

NO, REPORT LEVEL 2 NOT SET
SET MAC F/F

SET LEVEL 1

TEST LEVEL 1 SET

YES

NO, REPORT LEVEL 1 NOT SET
SET RECEIVE MODE

TEST RECEIVE MODE SET

YES

NO, REPORT RECEIVE MODE NOT SET
SET IDLE MODE

TEST DATA SET READY

YES

NO, REPORT DATA SET NOT READY
TRANSFER BUFFER MEMORY
ADDRESS TO A-REGISTER

INST SYMBOL OPR OPERAND X

00010 LOC 10
200000 ADD INB O
000000 MADD OCT O
000000 ERR1 IND O
000014 IND #*+1
000100 HLT 64
000000 ERR2 IND O
000020 IND *+1
000101 HLT 66

* SUBROUTINE FOR REPORT LEVEL 2 NOT SET
000000 ERR3 IND O
000024 IND #*+1
000102 HLT 66
* SUBROUTINE FOR REPORT LEVEL 1 NOT SET
000000 ERR4 IND O
000030 IND *+1
000103 HLT 67
300032 MAP INC #+1
026026 OCT 026026
026026 OCT 026026
000202 OCT 000202
141140 OCT 141140
143142 OCT 143142
125052 OCT 125052
174603 OCT 174603
000000 OCT O
%
*  PROGRAM STARTS
*

00100 LOC 100
011020 START PIC 16
026400 DEF 9
023000 NES O
130105 BNZ -2
110016 . BRS ERR2
026100 DEF 7
027000 DEF 0O
023000 NES O
120112 BZE *+2
110022 BRS ERR3
026020 DEF 5
022020 NES 5
130116 BNZ #+2
110026 BRS ERR4
026004 DEF 3
022004 NES 3
130122 BNZ #+2
110012 BRS ERR1
060050 TRA R,A
500011 STA MADD

* PROGRAM CONTINUES
END START

Figure N-6. Sample Program
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Please cut along this

DOCUMENT REVIEW SHEET

TITLE: HSC930 High-Speed Channel for DATANET-30
CPB #: _1412

FROM:

Name:

Position:

Address:

Comments concerning this publication are solicited for use in improving future
editions. Please provide any recommended additions, deletions, corrections, or
other information you deem necessary for improving this manual. The following
space is provided for your comments.

COMMENTS:

NO POSTAGE NECESSARY IF MAILED IN U.S.A.
Fold on two lines shown on reverse
side, staple, and mail.
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STAPLE

FOLD

FIRST CLASS
PERMIT, No. 4332
PHOENIX, ARIZONA

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

GENERAL ELECTRIC COMPANY
COMPUTER EQUIPMENT DEPARTMENT

13430 NORTH BLACK CANYON HIGHWAY
PHOENIX, ARIZONA - 85029

ATTENTION: DOCUMENT STANDARDS AND PUBLICATIONS B-84

FOLD



APPENDIX C

ClU931 EXTERNAL DRIVE AND STATUS

Drive Line

DEF 1
DEF 2
DEF 3-4
DEF 5
DEF 6
DEF 8
DEF 9
DEF 0

Status Line

1

3-6

7-8

GE-600 SERIES

External Function

Reset Receive Data Flag
Reset Transmit Data Flag
Not Used

Reset Terminate

Reset Status

Write Initiate

Read Response

End Data Transfer

External Status

Data Flag

LINES

Indicates that the CIU931 is ready for another

word.

Not Used

Major Status

Not Used

Special Interrupt

Indicates that the GE-625/635 system is

ready to send.

Terminate

Indicates a data transfer has been terminated.

GERTS







APPENDIX D

CBC931 EXTERNAL DRIVE AND STATUS LINES

Drive Line

1= CO N p

Swo o

Status Line

GE-600 SERIES

External Function

Reset Receive Flag
Reset Transmit Flag
Set Receive Mode

Turns carrier signal off.
Set Transmit Mode

Turns carrier signal on.
Reset Buffer
Not Used
Answer Incoming Call
Disconnect Call

External Status

Receive Flag Set

Data Register contains a new character,
Transmit Flag Set

Data Register is ready for a new character.
Call in Progress Indicator

Phone is off the hook.
Ring Indicator

Phone is ringing.
Interlock

Indicates subset is in the data mode.
Carrier On

Carrier signal is on.
Clear to Send
Not used

GERTS
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Please cut along this

DOCUMENT REVIEW SHEET

TITLE: DATANET-30 Programming Reference Manual

cee # 10194

Name:

Position:

Address:

CHECK ONE:

l:l Additional information would be helpful on following subjects.
D Errors indicated and pages where errors occur.

l:l Usefulness of manual could be improved as noted.

My comments are:
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FIRST CLASS
PERMIT, No. 4332
PHOENIX, ARIZONA

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

GENERAL ELECTRIC COMPUTER DEPARTMENT
13430 NORTH BLACK CANYON HIGHWAY
PHOENIX, ARIZONA - 85001

ATTENTION: Program Documentation
Systems and Processors Operation

FOLD






