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INTRODUCTION

The Burroughs B 1700 Emulator of the IBM 1401/1440/1460 Systems is
designed to provide the means for executing object programs, which are
written for the IBM 1401/1440/71460 Systems, on the B 1700 System. The
Emulstor creates an IBM anvironment within the B 1700 memory to perform
the originally intended functions of the IBM 1401/1440/1460 Systems.

The intent of this system software package is to provide IBM 140171440/
1460 and IBM 360 users emulating 1400 systems with the ability to take
the object programs, datar and operating instructions of an IBM 1401/
144071460 System and execute the program on a B 1700 as if the system
were an IBM 1401/1440/1460. The overall performance level of the Emu-
Lator is competitive with that of an IBM 360/30 System emulating the
1401/71440/71460 serially (assuming equal peripheral speeds).

The operating requirements of the Emulator are as follows:

a. Memory =~ 4BKB main memory (B 1710 and B 1720 Systems).
4KB control memory (B 1720 Systems).

be Console Printer - for communication with the Emulator.

ce Peripherals = similar I/0 devices to execute IBM 1401, 1440,
or 1460 program requirements.

This Emulator is available to those IBM users who desire an efficient
transition to Burroughs Computer Systems.



GENERAL.

SECTION 1

EMULATOR FEATURES

The IBM 1401/1440/1460 Emulator provides the following features:

ae

b.

Ce

d.

The Emulator has the same operating environment as defined for
the IBM 1401/1440/1460 object progranm.

All halts allow the operator to continue, reset, lLoad a

______ n o2a s A

programs, sStart at anotner 1401/1440/1460 address, go €
of=Job, or execute any other operator command.

e
n

m 3
j
Q x

Q

The 1401/1440/1460 arithmetic logic is maintained during
execution.

The 1401/1440/1460 comparison=-indicator logic is maintained
during execution.

The indexing feature is implemented.

The A= and B=Address registers are maintained during
execution,

The process~overlap feature is implemented.
The sense switches are fmplemented.

The following hardware configuration represents the .maximum
environment that may be emulated in a single IBM 140171440/
1460 object program:

1) Card reader ~ one (80=column).

2) Card punch = one (80=column).

3) Line printer - one (132=-character).

4) Console printer = one.

5) Magnetic tape units = six.,

6) 1311 Disk pack storage units = five.

7) Core memory = 4K, 8K, 12K, or 16K characters.



SECTION 2
EMULATED INSTRUCTIONS

GENERAL,
The following instructions are executed by the IBM 1401/1440/71460
Emulator:

a. Input/Output.

b. Arithmetic.

c. Logic.

d. Move and Load.

e. Magnetic Tape.

f. Disk.

g. Console Printer.

h. Miscellaneous.
INPUT/ZQUTPUT _INSTRUCTIONS.

The following Input/0Output instructions are emulated:

de
b.
Ce
d.
€.
f.
e
h.
i.

l.

Read Card (and Branch) = R.

Write Line (and Branch) = W.

Write Word Marks (and Branch) = WM,
Write and Read (and Branch) = HWR.
Punch Card (and Branch) =- P,

Read and Punch (and Branch) = RP.

Write and Punch

(and Branch) = HWP.

Write, Read, and Punch Cand Branch) = WRP,

Start Read Feed

(same as NOP) = SRF.

Start Punch Feed (same as NOP) = SPF.

ABITHMEIIC INSTRUCTIONS,
The 1401/71440/71460 Emulator emulates the following Arithmetic

instructi

a.
b'
C.
d.
e.
f.

ons:$

Add = A.
Subtract = S.

Zero and Add = ZA.
Zero and Subtract = 2S.

Hultiply = M.
Divide = D.



LOGIC INSIRUCTIONS.
The following Logic

ae
be.
Ce
de
e.
f.
Qe
Ne
i.
jo
ke
L.
Mo
Ne
[+
Pe
Qe
Fe
Se
te.

8ranch
Branch
Branch
Branch
Branch
Branch
Branch
Branch
8ranch
Branch
Branch
Branch

Branch if Sense
Branch on Word Mark and/or Zone Condition = BHWZ.
Branch if validity Error = BIN.

8ranch if Hrong
Branch if Unequal = Address Compare = BIN.
Branch if Any Disk Condition = BIN,

Branch if Disk Access Busy = BIN.

instructions are emulated:

Unconditional - B.

if Equal Compare = BE.

if High Compare = BH.

if Low Compare = BL.

if Unequal Compare = BU.

if Arithmetic Overflow = BAV,

if Character Equal = BCE.

Bit Equal - BBE.

if End of Reel = BEF.

if Tape Error UEmawwollENR - BER.
on I1/0 Check Stops or Busy (same as NOP) = BIN,
After Console Write = BIN=Q.
"Branch if Last Card Switch ON = BLC.

Switch B (C~-G) ON = BSS.

- Length Record = BIN.

MOYE AND_LOAD_INSIRUCTIONS.
The 1401/144071460 Emutator emulates the following Move and Load

instructions:

a. Load Characters to a Word Mark = LCA.
b. Move Numeric = MN.
_C. Move Zone = MZ.
d. Move Characters and Edit = MCE.
e. Move Characters to Record Mark or Group Mark Word Mark = MCM.

f. Move Characters and Suppress Zeros = MCS.

g. Move Characters to A or B Word Mark = MCW.
MAGNETIC TAPE_INSIRUCTIONS.

The following Magnetic Tape instructions (for both 7=channel and
9=channel tape) are emulated:

Ce
d.
e.
f.
g.
h.
ie
j.
ke

Back Space Tape Record =~ BSP,
I a s 5 g I "

Read

Tape = RT,

Read Tape with Word Marks = RTW,

Rewind Tape = RHWD.

Rewind Tape and Unload = RWU.

Skip and Blank Tape GammmwSTISd, - SKP.

Write Tape

- WT.

Write Tape with Word Marks - WTIH.
Write Tape Mark - WTM.

Diagnostic

Read = CU.



Qlﬁﬁ-lﬂﬁlﬁ!&llﬂﬂi;
The following instructions are emulated:
&. Read Disk Sectors = RD.
b. Read Disk with Sector Count Overlay = RDCO.
c. Read Disk with Sector Count Overlay with Word Marks = RDCOW.
d. Read Disk Track Sectors with Addresses = ROT.
e. Read Disk Track Sectors with Addresses and Word Marks = RDTW.
f. Read Disk Sector with Word Marks = RDH.
g. Seek Disk - SD.
he MWrite Disk Sectors = WD.
i. Hrite Disk Check = WDC.
jeo MWrite Disk with Sector Count Overlay = WDCO.
k. Write Disk with Sector Count Overlay with Word Marks = HDCGN.
L. W¥rite Disk Check with Word Mark = WDCW.
m. MWrite Disk Track Sectors with Address = WDT.
n. Hrite Disk Track Sectors with Addresses and Word Marks = WDTW.
0. HWrite Disk Sectors with Word Marks = WDW.

CONSOLE_PRINIER_INSIRUCIIONS.

A maximum of 60 characters is allowed during a Console Printer Read
instruction. The 1401/1440/1460 Emulator emulates the following
Console Printer instructions:

e
be.
Ce
d.

Read Console = MU=R,

Write Console = MU<«H,

Read Console with Word Marks = LU=R,
Write Console with Word Marks = LU=W,

MISCELLANEQUS INSIRUCTIQONS.

The following miscellaneous instructions are emulated:

a.
b.
Ce.
d.
e.
f.
9.
he
i.
j.
ke
L.

Compare = C.

Control Carriage on Printer - CC,

Clear Storage (and Branch) = CS.

Clear Word Mark - CHW,.

Halt Cand Branch) = H.

Modify Address = MA.

No Operation = NOP.

Store A~-Address register = SAR.

Store B-Address register = SBR,

Overlap ON, OFF, Reset (and Branch) = same as NOP.
Set Word Mark - SW.

Select Stacker Pocket (and Branch) = SS. Punch
stacker number four goes to auxiliary; otherwise, NOP.

NOTES
1. Arithmetic overflow and sign control
- . are exactly the same _as for the 1401.

2. Full indexing is applicable for all
instructions.

3. Single or double operands may be used.

2=3



b

Chaining or dependence on register
sattings is completely emulated and
available.



GENERAL.

SECTION 3

OPERATING INSTRUCTIONS
FOR FREE STANDING EMULATION

The operation of the IBM 14017/1440/1460 Emulator is divided into two
general areas: Emulator Load and actual operation of the Emulator.

The Emulator Load requires only a simple toad from the tape cassette
which prepares the B 1700 processor for execution of 1401/1440/1460

programs.

This section describes the required Emulator Load procedures, the con-
trol cards, and the console printer messages which are displayed by the
Emulator and require an operator response.,

EMULATOR_LOAD _PROCEDURES.

To load the Emulator from the tape cassette the following operating
procedures must be followed in sequence:

de

b.

Ce

(-

f.

Ge

Power on the Tape Cassette unit.

Mount the Emulation Loader Cassette. If the BDTﬂkﬁﬁgidhiﬂg4of4
Tape) indicator is not ON, press the REWIND button.

Turn CONTROL MODE switch to TAPE.

Turn REGISTER SELECT switch to 2.

Turn REGISTER SELECT dial to L.

Press the CLEAR button.

Press the START button.

ince the bootstrap loader has been loaded from the tape
cassette, the processor halts with all console display Lights
ON (HEXADECIMAL T"AAAAAA") following a valid load. If the L
register does not display all A's, press the cassette REWIND
button and repeat step g. If errors persist try a different

Emulator Loader cassette.

If any Light on the console is not ON, the bootstrap loader has
not loaded correctly; and the process must be repeated’; otherwise,

Turn the CONTROL MODE switch to RUN and press the START button.
When the loadeh has been successfully loaded a console message,
REWIND CASSETTE, 45 displayed. It is very important that this
is done immediately to prevent the cassette from warping.

Following this action another message (EMULATOR INPUT?) is
displayed on the console printer,



k. Ready the device from which the Emulator is to be loaded:
CRA, CAS, or MTQ.

L. Enter the correct device type from which the Emulator is to be
toaded via the console printer:

1) CRA = Input from 80<column card reader. A ?END card must
follow the Emulator card deck to terminate the Load.

2) CAS =« Input from cassette. If a cassette parity is
© detected by the harduware, the processor haits with the
parity Light ON. If this condition should occurs, rewind
the cassette, press CLEAR and START on the console, and try ‘
again. It is not necessary to read the Emulator Loader (
cassette again. \“ig%‘
o

3 MT@) « Input from magnetic tape unit @l Only 9=track
drives A through H are acceptable.

Once the Emulator obtains control the following message is displayed
(DD = today's dates, MMM = the month, and YYYY = the year):

ENTER DATE DD MMM YYYY

After the operator enters the date the Emulator displays the following
message (X = the version number and yy = the level number):

EM1400 (Version X Level YY 7 MAR 1974

The Emulator is now in a ready status to execute 1400 programs.

CONTROL_CARD_SEQUENCE.
To execute the 1401/1440/71460 Emulator the following cards must be

entered into the card reader in the following sequence:

as 2EMULATE <Program = I0D>
b. EMOPT CARD

c. 1400 object card deck.
d. 1400 data card deck.

e. 7?END

The above cards are described in detail in the paragraphs which
follow.

The last card indicator is turned ON only when the ?END card is read.

EMULATE CARD.
The Emulate card is of free format.



Columns field
1 2

€hoeD),

The

Eield Description

Invalid character.

Start emulation of a new 1401/71440/1460
program.

~ ~ - -~

1400 Program=ID to be Emutated.

card is of fixed format and is defined as follows:

=MopPT

Columns Eield
1 Blank
2-6 EMOPT
8
10-14 - LOAD=
15-18
CARD
TAPE
Blank
20-29 SW=ABCDEFG

Eield Description
Blank.

Designates EMOPT OPTION card.
Specifies 1401/1440/1460 memory core.

Code Memory_Size
16K character memory

8 and 4 12K character memory
8 8K character memory
4 4K character memory

This field contains the value LOAD=.

This field specifies the hardware device
from which the 1400 object program is to
be loaded.

CARD = specifies the object program is
in object deck form.

TAPE = specifies the object program is
to be Loaded from tape.

If field does not contain either CARD or
TAPE the default indicates that the
object program is in object deck form.

The sense suitch option specified the
initial settings of the sense switches.
The alpha character representing a par-
ticular switch must be in its relative
position or else the switch is not SET.
The default is all switches are OFF.

3=3



Columns

31=-40

42=-52

54+58

59-68

70=79

Eield

E0J=AAABBSB

TAPE=ABCDEF

ST0P=111
or
STOP=DDDDN

Eield _Description

This option indicates the values of the
A= and B-Address registers during a 1400
HALT command that signifies the End=of=-

Job condition. The AAA portion must be
an actual 1400 address and not the deci-

SEEE S

mal equivalent of that address. The BBB
option is not required.

This option specifies the tape units
required by the 1400 program. Card
columns &7 through 52 represent 1400
tape units 1 through 6 respectively.

B 1700 tape units are alphabetically
assigned A through F for 9«track, J
through R for 7=tracks and S through Z
for ohase~encoded tape.

Example: If a 1400 program requires
tape drives 1, 2» 4, and tape 1 is
mounted on tape unit A, tape 2 is
mounted on tape B» and tape & is mounted
on tape unit C the following tape
assignments are required,

TAPE=ABbCDD

Card columns representing unused tape

ynits should be left blank.

If disk is specified, the value DISK= is
contained in this field.

1]
This field represents 1400/1311 disk
drive assignments required by the 1400
program, B 1700 disk drives are alpha-
beticatly assigned A through D. For
example, if a 1400 program requfires dink
drives 2, 4, and 6, drive 2 is on dfisk
unit C, drive & is on disk unit A, and
drive 6 is on disk unit D, the following
specification is required:

DISK=bbCbAbDbbb

This option is normally used as a dehug=
ging aid that causes the 1400 object
program to stop at the machine address
indicated by III (actual 3~character
1400 address) or DDDDD (5-digit decimal



Golumps Eield Eield Descriptio

~ - 1400 address).

Providing an smulation of all five 1311 disk drives requires the user
to have Burroughs double-density disk cartridges. The emulation of
five 1400 disk drives is then accomplished by having two 1311 disk
drives assigned to one Burroughs disk cartridge, thereby requiring the

user to have a minimum of three double~density drives.

When 1311 disk drives reside or are to be assigned as the second drive
on double=density disk cartridges, a numeric value of 2 is punched with

tho assoc1ated disk curtrvdqn identifier.,

£xanplo!

To assign 1311 drives 0 and 2 to Burroughs cartridge A, either of the
foltouinq may be punched:

DISK=ARAZDbLLDDD 1311 drive 0 on first half
NISK=ALMBbOONOD . 1311 drive ? on second half
Examples
Wy

To assign 1311 drives 0, 4, and 8, the following should be punched:
NISK=C2bbC1bbBb

With tnhis atsignmen?, 1311 drive 0 would be assigned as the second
drive on unft C, drfve 4 would be assigned as the first drive on unit
€, ang drive 8 would Re bssigned as the frrst drive on unit B.

Jﬁiﬁ-attﬁlﬁlﬁ&llﬂuinﬂﬂ¥ IHE, Aiélﬁﬂﬁﬁg% QE_PIEUDQ_ 1311 DISK_ADDRESSING.
The 1700/1400 Eaulator prryides a8 Buile=in safequari against utilizing

disk cartridges not ufﬁgerty astablishad for usm Jduring emulation,
This provision has been inolemei’bd to orevént the user from ine
advertently destroying a disk thdbf%as not b#den inftializad for
emulation,

Before any disk operations can be executed under emulation, the user
must execute the 1401/Diskinitialize Program under MCP control. 1401/

Diskinitialize writes a bit pattern on disk th the Emulator can .
recognize, allowing the ,E‘,,‘jk to be used under émulation. Another ﬁé‘
benefit as a result of running 1601/0‘ skiniti e is that an entry in ‘& §¢)

the disk directory is made for t 2, allowing the user to access ~{ﬁ¥?

the file under MCP control.

@e...({( Vieti3 y



Because the Emulator uses absolute disk address, the file must start

st disk address hexadecimal 40, which is where the MCP places the

tirst file on 3 scratch disk., For users with 200 TPl disk and who wish
ts have two PSEUDD 1311 dfsks resfide on ane 1700 disk cartridge, fthe
address of the second file must start at hexadescimal location 7751,

The address may be verified by doing a KA under MCP control.

If this procedure is not executed and
that is not initialized, the Emutator
the console printer.

the user attempts to use a disk
di ays WRONG DISK CARTRIDGE on

ispl

CAUTION

3ecause the 140071700 Fmulator is emula-
ting IRM 1311 djsk completely, the
operator must execute the IBM utility
clear disk to set the PSEUDDO 1311 disk
addresses and output areas to an initial
condition.

ALIERING SENSE SWITCHES.

Sense switches may be altered by the following keyboard message:

SW=AB DEFG

In the previous example sense switches A, B, D, E» F» and G are SET.
Sense suitch C is not SET because the position that sets this sense
switch contains a blank rather than a C.

After the previous message is entered, the Emulator displays the sense
switch settings. An example might be:

SW=AB DEFG

To interrfogate the sense switch settings, the operator can tyoe in the
following keyboard messages

SH=

QBIAINING _PROGRAM_STAIVS,
Obtaining the status of the 1401/1440/1460 program may bs achieved with

the foftowing message:
Wye

In response to the above message the Emulator displays the Instruotion
Address register (IAR), the fnstructfion, A= and B-Address registers

before executfon, sense switch sottings, the arfthmatic nverflow jndi-
cator, and the comparison indicator, The followfng s an example:

IAR=02436 O0P=A0B1061 A=00080 B=00060 SW=AB DEFG O=



After the above message is displayed by the Emulator, the operator must
reply with the OK message or by pressing the END»OF=MESSAGE button.
This allous the Emulator to continue processing the 1400 program.

EﬁLAI.QB-HALI..ﬂEﬁAﬁE;
5 Ql:nnqe §s displayed on the console printer whenever a 140171440/

17, fon 15 encountersd.  The display shows the settings
I gﬁﬁ Kddsess roy’ ster C(IARY, thx ‘fwacructions the A= and
B-Address registers, the sense switch settingss, the arithmetic over-
flaow indicator, and the cowparison indicator. The message format is as
fat{ous.

1&00 HALT IAR= §73 ' o :
IAR200673 0P=,999999 A=00999 B8=00999 SW=AB DEFG O=

| %& iﬂﬂﬂiﬁ._ﬂ.. ULATOR HALT MESSAGE.

ator may respond to the Emulator HALT message with the
fotlouing input text:

e To continua euulation of the object program reply with 0K.

b To negate the branch of the HALT command reply with START
‘ ,fol&quaﬁ uy OK. ,

c. *fo bdufatd a% a nau start address rep[y with TRACIII), where
ITI is the 3e«character actual address, or TRA (DDDDD)» where
DOOPD is the decimal equivalent of the actual 1400 3-character
addrass.

5fﬁ“gy @*a hr&ng the current 1400 program to an end, enter END. The
© . fres=gtanding Enutator, di&ptnys an Eﬁa;apusaga and waits to
execute the next 16400 ‘prey

% : mﬁ..xm..meui MESSAGES.
‘ “fol lewing i 8 iist of iggy console awﬁn@wtwﬁuaue messages that are
s dein  fg$a C¥%

Refipitign
Start 1400 tracu (refer to appendix A).

A v Start 1400 trece at the address
spocifiod by €1400 address).

Cter Stop 1400 trace.

fr.ggggf;.g [41@(aahl)bﬁss;ah,HWSLant_sinoLa,instcuctinnw ode (refer
R e A to appendix B).  yp (@t oddrtsg

SOfF End single instruction mode.

gan . Dump 1400 memory (refer to appendix C).



Text

DUMP (1400 address)

TRA (1400 address)

STOP (1400 address)

ALT (1400 address) 4DATA

DIS (1400 address)

SET C

*h

*CO

EQUCIII)

EQUCDDDDD)

pefinition

A 1400 memory dump is produced start=-
ing at the address specified by (1400
address).

Start execution of object code at the
address specified by (1400 address).

Stop execution of object code at the
address specified by (1400 address).

Alter data in 1400 memory starting at
the address specified by (1400
address). If a character is to be
accompanied by a word mark in 1400
memory then the special character (§)
must precede that character. A maxi-
mum of 60 characters may be entered
with each ALTER message.

Display 25 characters of 1400 memory
starting at the address specified by
(1400 address). The special character
($) preceds any character that has a
word mark associated with it.

ALL of 1400 memory is set to the
character desjgnated by C, also if a
word mark is to accompany the charac-
ter ($) must precede the character to
be inserted.

Any comment to the right of the x»«
message is transferred to the printer.

Any comment to the right of the =*CO
message is considered to be remarkse.

This message converts the 3=character
actual address specified by III to its
decimal equivalent and displays that
value.

This message converts the 5=digit
decimal address specified by (DDDDD)
to the equivalent 1400 3=-character
address.




The preceding debugging input messages, that require an operand after
the command, require a space between the text and address, except for
the EQU messages.

MISCELLANEQUS INPUI MESSAGES.

The following is a Llist of miscellaneous 1400 console printer input
messages,

- Text ’ Definjtion
INQ Turns ON the 140771447 INQUIRY INDICATOR.
CLR SETS the 140771447 CLEAR INQUIRY and terminates

any 140771447 console printer operation
currently in progress.

TAPE , Displays the current tape assignments.
Example: AB=D-F
The (=) specifies unassigned tape units.

IGNORE (DEVICE) This message may be used to inform the Emulator
that all 1400 I/0 instructions that reference
the designated peripheral unit are to be
ignored.

READER
PUNCH
PRINTER
CONSOLE
DISK
TAPE

TAPE=ABCDEF Tape units may be assigned through the console
printer.

Example: If a 1400 program requires tape
drives 1, 2, 4, and tape 1 is mounted on tape
unit A, tape 2 is mounted tape unit B, and tape
4 is mounted on tape unit C the following mes-
sage is entered.

tof

TAPE=AB C. A
'1_» %,
. . . . . fdQ~€?@3
ASSIGN MTa=# A single tape unit may be assigned with this 7y 1 W
message (3 = B 1700 tape units A through F, C7/
# = 1400 tape units 1 through 6).

ASSIGN DCa=¢# A single B 1700 disk cartridge may be assigned
with this message.

d = B 1700 disk cartridge
identified A through D.



3=10

Iext

ASSIGN DCal=#

ASSIGN DCaz2=#

WY
MX

ON DIS
OFF DIS
ON ADD
OFF ADD
ON WRI

OFF MWRI

LOAD
LOAD=TAPE

CAR

# = 1400 disk

Example:

ASSIGN DCA=6

Qefipition

identifier 0, 2» 4, 6, and 8.

This input message allows the assignment of

1400 drive 6

to B 1700 disk cartridge A.

A single B 1700 double=density disk cartridge
may be assigned with this message.

3
0.

4

The values 1

B 1700 disk cartridge Identifier A through

1400 disk Identifier 0, 2, 4, 6, and 8.

or 2 represent the half of the

B 1700 cartridge to which the 1400 disk drive
is to be assigned.

Displays the
Displays the

This message
compare key.

This message
compare key.

This message

Emulator sign on message.
Emulator sign on message.

turns ON the disable disk address

turns OFF the disable disk address

turns ON the write address key,

allowing address operations on disk to be

performed.

This message
This message
This message

This message

turns OFF the write address key.
turns ON the write disk switch.
turns OFF the write disk switch.

may be used to emulate the LOAD

key on the 1400,

This message

may be used to emulate the LOAD

TAPE key on the 1400 processor,

This displays the current disk assignments.



Iext PQefinitien

LIST After entering this message the operator may
list all cards on the printer until a "2END"
card is sensed.

RUN This message resets the STOP ADDRESS and TRN
debugging input messages.

START : This message provides the same function as the
1400 START/RESET key.

This message terminates the 1400 program. If

D
éw 3%7 an enulate card has been supplied at execution
time, the program=ID is displayed with the EOJ

message.

EN

Examples
(Operator) END

DTE DD MMM YYYY The date may be changed in the Emulator with
this message. (DD is the day, MMM is the
4W04Mmonth, and YYYY is the year.)

RESET This message simulates the actuation of the
HALT/CLEAR/START switch on the B 1700 processor.,
Upon its generation, the emulator is
reinitialized, the following IBM 1400 items
being reset:

a. ALl tape assignments.,
b. All disk assignments.
c. All ignored devices.
- ds ALl sense switches (except switch A).
TR <HHHH§S7 e. All processor and I1/0 indicators.

f. ALl Emulator debugging functions.

QUIPUT_MESSAGES.

The following is a Llist of 1400 console printer output messages.

Message Description

ENTER 1409 DATA : Whern g read from console -printer
instruction is encountered this message
is displayed to notify the operator
that the 1400 program is requesting
input data.

3-11
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l

3=-12

Message

(ADDRESS) S=MEM PAR

1400 PROCESS ERROR a 750
ERROR CODE = C

1AR=00750 OP=A007165
A=00007 B=00165 SW=A =
READER NOT READY

READER ERROR

READER VALIDITY COL XX
PUNCH NOT READY

DC3 # RQD

MT # RQQ

NO EMOPT CARD

PUNCH ERROR

PRINTER NOT READY
PRINTER ERRGR

Tape Messages:

MT3 = # LOCKED.
MT3 = # NOT READY.
MTQ = # LOCKOUT.

Description

An S=Memory parity error has been
detected and the Emulator must be
reloaded.

This message specifies that a 1400
process error has occurted (refer to
appendix E).

2
g

Card reader not ready.
Card read incorrectly,

invalid character.

.

Card contains
Card punch not ready.

140071311 disk assignment is required.

1400 tape assignment is required.

This message is displayed when an EMOPT
card is not present or when LOAD is not
entered through the console keyboard
prior to Loading the object program.

To resolve this condition, one of two
steps must be taken.

1. Enter LOAD or LOADN through the
console keyboard.

2. Place an EMOPT card preceding
the object program and restart
the job,

Nonrecoverabdie error;
be restarted.

the program must

Printer not ready.

Possible nonrecoverable error,

Rewind and untload tape.
Tape unit not ready.

No write ring.



Messale Descriptien
MTa = # TIMFEOUT, Nonrecoverable tape error.

(3 = tape units A through H
# = 1400 tape units 1 through 6.)

EMULATOR_DEBUGGING INPUT_MESSAGES.

The following describe emulator debugging input messages.

Message Description

APRTNT Prints the B 1700 A stack values on
the printer.

sPRTNA Prints the B 1700 scratch pad values
on the printer.

SDUMP Dumps the contents of B 1700 S memory
on the printer.

MDUMP Dumps the contents of B 1726 control
memory on the printer.

e ———————
SMA 233333 XXXXX Allows the contents of S memory to be )4(

da = S MEMORY ADDRESS altered.

X = INFORMATION

SMD 333333 Allows the contents of S memory to be 9%:
da = S MEMORY ADDRESS displayed on the console printer.

————

Displays the B 1700 A stack values on
the console printer.

sp1 S PLAM Nisplays the B 1700 scratch pad values
on the console printer.



GENERAL.

SECTION 4
B 1700 ERROR HALTS

ALl halts require the operator to reload the Emulator and to record
register contents on the Fmulator trouble report form,

The following table gives a description of the Emulation soft 1/0

halts.

L Register
in_Hexadegimal

21

22

23

24

25

Description_of Halt

Status of a peripheral control is not oproper.
The current status of the control is displayed
in the T register.

Invalid service request. Mask of service lines
is in the T register (15=0), i.e.» channel 8
(0000 0000 1000 0000).

An I/0 request from an unknown type of device.
The status and control identification is in the
T register., The valid control identifications
are listed in the B8 1700 Systems Reference
Manual.

A bad reference address has been returned from a
peripheral control. The correct reference
address is in the X register and the bad refer-
ence address is in the Y register. T register
contains the device channel number in
hexadecimal.

Second operatijon complete bit is missing from
the Result Status fields The T register con=
tains a copy of the Result Status.

The_follouing table gives a description of the Emulator halts.

t Register
in_Hexadecimal

E14A01

E14A02

Description of Halt

S=Memory parity error during Emulator load has
occurred, o

Missing device has been detected after exit from
standard soft 1/0 driver.



L Register
in_Hexadecimal

E14A03

E14A04

E14A05

E14A06
E14A07
E14A08
€14A09
E14A10
E14801

£E14Co01
E14C03

E14E01

o (o)

Listed below are the Emulator loader halt codes.

L Register
in_Hexadecimal

AAAAAA

0000FF
000001

Description of Halt

Parity error has been detected after exit from
standard soft I/0 driver during descriptor fetch
from S=Memory.

Interrupt has not been returned by soft 1/0 when
expected.

Undefined error after exit from standard soft
I1/0 driver,

Error in device ignore table.

Error in device hardware table.

Timing error in punch buffer.

Timing error in punch buffer.

Probable A=Stack overflow.

Unknown interrupt. The appropriate operator
action §s to reload the 1400 Emulator and to
record the STATE Light and the following
registers: A, M, FA, FB, TAS, X» Y» T, and L.
Console printer not ready.

Tape assignment problenm.

9210 punch error. If an error card can be

manually corrected, the appropriate operator
action is to press START or else rerun the job.

Description_of Halt

MTR mode good load indication. Turn MODE switch
to RUN mode, press START.

Unknown error halt. Start load again.
Bad data from cassette during lLoad of Emulator
loader. Start load again.



L Register
io_Hexadecimal
000002
000003
000004
000005
000006
000007
000008

000009

00000A

000008
00000C
000000
00000E
00000F
000010

000011

Description_of Halt

Missing console printing device. Get a console
printer control.

Unacceptable magnetic tape unit designation.
Acceptable units are MTA through MTH. Press
START and re=enter.

S=Memory parity error, start lLoad again.

Maanetic tape exception from rewind operation.
Ready tape unit and press START.

Awajting Emulator cassette. Load cassette,
press START,

Unassigned character set I.D. from printer
control. Value of in T register.

Printer exception during load translator. Press
START and try again.

Invalid unit I.D. has been returned from HPT
disk control. Try load again.

Invalid S=Memory address has been specified in
Emulator constant table area. Correct Emulator
and reload.

Zero lLength without END in Emulator constant
table area.

Problem when attempting to fetch an interrupt.
Try load again.

Operation complete bit OFF after 1/0 complete.
Try Load again.

Console printer not ready. Ready console
printer and press START.

S=Memory parity error has occurred during SPO
I/0. Try load again.

Yatidity error or read -check on card reader.
Correct, re=enter card, and press START.

Invalid load card format, Correct card, re-
enter, and press START.



L=4

L Register
in_Hexadecimal
000012

000013

000014

IS

Descripticn_of Halt

Bad data from Emulator cassette. Rewind cas=-
sette, press START.

Magnetic tape not ready on a read attempt.
Ready unit and press START,

Unrecoverable error on magnetic tape. Press
START to retry entire tape again.

Addres ouldf rompe




SECTION 5
DEVICE ALTERNATES

CARD_READER.
Object decks and/or data cards may be stored on magnetic tape (80

characters unblocked) as acceptable input to the Emulator as an alter~-
nate device. When the Emulator encounters the following control card
the Emulator reads the card images from magnetic tape as though it were
a card reader. The tEmulator continues to read the card images from
tape until an End-of-File condition is reached. Once the End=of=Ffile
condition is encountered the Emulator returns for future card reads to
the card reader,

Control card:

? SYSIN (¥)

where X is the tape unit from which the Emulator reads the card
images.

69 = Tape units A through H.

.

M@

(VAR A
0

\
N e

5=1



APPENDIX A

1400 EMULATOR TRACE OPTION

This appendix illustrates an example of the 1400 Emulator Trace option.
The Trace option gives the operator an analysis of what is actually
being performed by the Emulator. If any variances da occur, they may
be easily located.

The contents (before instruction execution) of figure A-1 are described
as follows:

A. The decimal address of the instruction.
B. The instruction.

C. The decimal address of the A=-Address.

0. The decimal address of the B-Address.

E. The sense switch settings.

Fo. The overflow indicator.

Ge The comparison indicator

H. Contents of Index Register 0ne.

I. Contents of Index Register Two.

Je Contents of Index Register Three,

Ke The first 24 characters of the A-Address.
L. The first 24 characters of the B-Address.
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*l1=% 24nbl 4

bulisi esed) Jojeynuj

RN
TAR=00343
LAR=00344
IAR=D034A3
1AR=00359
IAR=0CS59
IAR=02366
1AR=00373
IAR=00380
1AR=00385
IAR=00392
IAR=D 0396
IAR=00403
IAR=00807
IAR=0G411
1AR=00418
1AR=00422
I1AR=00429

Ce=1
0¢°=,001
OP=M4 41089
0r=,501
aP=M08GS10
OP=AA36438
P =Ca38437
0P=R& 34S
IP=M461094
0P=,601
0P=4510610
CP=/332
or=/7299
OP=M&41099
CP=,221
0P=M6:02+0
tP=2

EMUWATION TEST CARD @

1AR=00430
IAR=00334
1AR=00338
IAR=00343
IAR=00344
1AR=00343
IAR=00355
1AR=00359
1AR=00366
14R=00373
1AR=00380
1AR=00385
1AR=00392
IAR=00396
1AR=00403
1AR=0 0407
IAR=0G&11
IAR=004138
I1AR=00422
IAR=00429

0P=8334
oP=7080
0P=8434A
0P=1
0P=,001
CP=M441089
P=,501
GP=M080510
OP=A436433
OP=C438437
OP=B&34S
0P=MALL1094
GF=,601
0P=M5106'0
0P=71332
ar=/7299
0P=M441099
0P=,201
OP=v6102¢0
GP=¢

A=D04 34
A=004 34
A=30000
A=QOA3E
A=0050C
A=00000
A=0CA3S
A=Q004 37
A=004 34
A=004 38
A200500
A=0G50¢C
A=200332
A=00299
A=00438
A=00209
A=00600
2
A23060C
A=00334
‘A=0008¢C
A=004 34
A=004 34
A=QQ000
A=00438
A=09500
Az00000
A=004 35
A=00437
A=00434
A=Q04 38
A=00600
A=06500
A=00332
A=00299
A=004 38
A=00200
A=0060C

B=15999
800081
8:02000
8200086
8=09500
8=00500
3=00437
B=004 36
B=00436
8=00091
8=00€600
8:00600
8=00299
8200199
8200096
8=00200
8=00200

8=00333
8=00434
B8=15999
8215999
B8=00081
8:=00000
8=00086
8=00500
800500
8=00437
8=004 36
B8=004386
8=00091
8=00600
8=00600
8=00299
8=00199
B=00096
8=00200
B=00200

SM=A
SMxa
Sus=aA
SH=p
Su=zA
SHsA
Shu=zA
Su=A
Su=a
SH=A
Susp
SWsaA
SusA
SM=p
SwuzA
SuzA
Su=zA

Su=A
Sks=A
Sw=A
Su=A
Sk=a
Su=A
Sk=a
SH=a
SkH=A
SW=A
SH=A
SW=A
SK=A
SH=a
SH=A
Sh=zA
Sk=A
SH=A
SH=4A
SH=A

VVVVVYVYVYVVYVYVVYVVYVYVYVY¥VY

VVVVVFVVVYVYVVVVYFYVV VY VVYY

x1=0¢C80
¥1=0C080
X1=0CQ080
X1=00C80
A1=0Cc080
21=0CQ80
x1:0CC80
x1=0C080
X1:6CC80
X1=00080
X1=C0080
X1=0C080
X1=0C080
x1=0C080
t1=00C80
x1sGC080
X1=00080

X1=C0C80
X1=00060
x1=00080
X1=00080
x1=€0080
X1=00080
X1200080
X120Q0080
X1=0Q080
X1200080
X1200C80
X1=00080
X1=00080
X1=00080
X1=00080
X1=00080
X1=0CC80
x1=CCC80
xX1=€0C80
X1=00080

X2=000RQ
R2=CCCaC
x2=00080
x2s0008C
A2=C0080
X2=0008C
x2=cccec
X2=0008C
12=c008¢C
X2=00080
xX2=0008¢C
12=00080
x2=0008¢C
x2=¢CCaC
X2=00080
12=C0CBC
X2=00080

X2=C0080
X2=0008C
x2=cccoc
X2=0008¢
x2=CCcac
x2=00080
%2=0008C
x2=00080
X2=0008¢C
x2=CCC8C
X2=0008C
x2=CCC8¢
x2=¢0080
xX2=0008C
X2=00080
X2=0008¢C
x2=CCC8¢C
x2=00080
x2=CCC8C
X2=0008¢C

X3=00Ce0
13=00080
X3200C80
x3=00080
X3=00Ce0
X3=00080
x3=0008¢C
X3=00080
1300080
A3=00Ce0
x3=00080
X3=00C20
X3=00080
13200080
X3=00000
13=00080
x3=00C80

x3=00C80
X3=00080
x3=00080
X3=00080
x3=00080
X3=0CCe0
x3=00080
x3=00Ce0
X3=00080
X3=00080
X3=00080
x3=00080
X3=00Ce0
x3=00080
X3=000Ce0
x3=00080
X3=00080
X3=00080
x3=00080
X3=00Ce0

EM1400 VERSION 3 LEVEL 21

««151080
«e151C00
QEMULATION TEST CARD § 2
1080

EMULATICN TESY CARC 2 )
SEMULATION TEST CARD ¢ 2
-15208¢
s208¢

0152020

080

EPULAVICN TEST CARD ¢ 1
EMULATION TESY CARD ¢ 2
N/70808434A1,001P041089,

2080
ENULATION TEST CARD ¢ 2

EMULATION TESY CARD ¢ 2
/0808434 01,0011441089,50
080 c8oc 080 /C9

152000
..152C80
QEMULATION TEST CARD # 3
2080

EMULATICN TEST CARD # 2
SEMULATION TEST CARO # 3
-153C8cC

5308¢C

-.152C80

3080

EMULATICN TEST CARD 8 2
EMULATICN TEST CARD 2 3
N/QCOBA3&4AL1,001M441085,

3080

EMULATION TEST CARD # 3

29 APR 1974

C8C Ce0 080 /095
QEMULATICN TEST CARD # ¢
Qac (Cac Ceo0 s0991.0C1
EMULATICN TEST CARD # 1
EPULATICN YESY CAFD ¢ 2
s2ce0
152080
152080
080 (C8C /G991-001/0011
EPULATICN TESY CARC 7 1
ERMULATION TEST CARD ¢ ¢

080 /0991.001/001117
EMULATION TEST CARD 2 2

h/CBOBAZ4AL1,001M441089.°
s 152080

g8C <60 080 /099
LEMULATICN TEST CARD £ 3
Q8c Cca8c (€80 /0991,0C1
ERULATEION TEST CARC 8 2
EPULATICN TEST CARD 2 3
53Ce0

‘153080

153cea0

080 C8C 70991,001/0011
EFULATICN TESY CARC # 2
EMULATICN TESY CARC £ 3

040 /0991,001/001117

EMULATICN TEST CARC £ 7

(3U02) V XIOGN3ddV



APPENDIX B

SINGLE INSTRUCTION OPTION

This appendix illustrates an example of the 1400 Emulator Single
Instruction option. This option gives the operator an analysis of
what is actually being performed by the Emulator. If any variances do
occurs they may be easily located.

Before each 1400 instruction is executed that instruction, the address
registerss, the sense sWwitch settings, the arithmetic overflow indica~-

tor, and the comparison indicator are displayed on the consote printers
also the Emulator does not execute the next 1400 instruction until the
END=-OF-MESSAGE button is pressed or the operator enters SOF, which ter=

minates the Single Instruction processing.

The contents of figure B=1 are described as follows:
The decimal address of the instruction.

The instruction. |

The decimal address of the A-Address after execution of the
previous instruction,

The decimal address of the B-Address after execution of the
previous instruction.

The sense switch settings.

Fe| The arithmetic overflow indicator.

G.| The comparison indicator. _(59A§&
| , arihe e e o .
A B C D E e E G

e

. ‘ N nE G
IAR=00603 0P=B417 A=00367 B=00088 SW=ABC E G <
IAR=00417 OP=M345340 A=00417 B=00607 SW=ABC E G <
IAR=00424 OP=S8T3340 A=00340 B=00335 SW=ABC E G <
IAR=00431 OP=Y819340 A=00878 B=00335 SW=ABC E G <
IAR=00438 OP=C3409T3 A=00818 B=00339 SW=ABC E G <
1AR=00445. OP=B607U A=00335 B=00878 SW=ABC E G <
IAR=00450 OP=+345569 A=00607 B=00878 SW=ABC E G <
IAR=00457 OP=28T3565 A=00340 B=00558 SW=ABC E G 0 <
IAR=00464 OP=,565 A=00878 B=00562 SW=ABC E G 0 <
IAR=00468 OP=Y819569 A=00564 B=00564 SW=ABC £ G 0 <

Figurs - B=-1. 1400 Emulator Single
Instruction Option



Quwe
IAR=00338

000-000

100-100

200-200

300- 300

400-400

502-500

602-600

EM1400 VERSION 3 LEVEL 21
OP=R434A " A=00080 B8=15999 SkW=4 > x1=00080 x2=€0C8C x3=00080 08¢ Cec o8C sC9

N L EET TR TR S & FPPpRrppiry- FIPIpupe £ PRTIPITTEY | FETPIREES YT TRPER ) PRPPPITRY & PYPPRTRRY . L TR 2

¢80 080 o8¢C
1 1 1

sscesccelFcaccaccelfecancace29cccccncslFTenceccachPecceccee5FcanesecablecnncccelFeccceceeaBlecananesad9

/70991,001/7001117
1 11 1 1

REPRI L FETITERTS § PRI { SOl £ PRIy | i ien 1 ZTppap 1 TRl & PYTTTT TS | Puapippppy 1
EMULATION TEST CARC 2 1
1
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N/080B434A1,0014441C89,501 0805 10A436438CA3843784345M4410945601K51C
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APPENDIX D

EMULATED INSTRUCTIONS FOR THE
IBM 1401/1440/1460 SYSTEM

This appendix specifies the op codes and the operand (or operands) with

corresponding address registers. Table D=1 lists the emulated
instructions for the IBM 1401/1440/1460 System, and table D=2 defines

the abbreviations which are used in table D-1.

D=1



T 2=T

Table D=1

Emul ated Instrﬁctions
for the IBM 1401/1440/1460 Systenm

Instruction Format

Address Registers
After Operation

Oper ands Comments
opP
A B IR AR BR
H . NSI Ap Bp Halt.
H . AAA
| BI BI NSI Nith Indexing.

CH I | aaa NST A<1 | [As1) | Clear Word Mark.

CHW [:1‘ AAA BBB NSI A=1 B=1 Clear Word Mark. Word marks are
cleared at the locations which are
specified by the A= and B-Addres=-
ses, without disturbing the data at
these locations.

CS / AAA NSI A x 00-1 Clear Storage. Core storage is

L,_.—.J’ cleared to blanks starting at the A-
Address and continues downward in
core to the nearest hundreds
position.

CS / AAA BBB

81 31 NSI

Storage is cleared starting at the
B-Address and a Branch Unconditional

(3u03) 0 XIQN3ddY
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/71460 System

Instriuction Format

Address Registers
After Operation

Operands Comments
oP
A B IR AR BR
is taken to the address specified by
the A=Address.
SW » AAA NSI A=1 A=~1 Set Word Mark. A word mark is set
t——-J at the location specified by the A-
Address, the data at that address is
not disturbed.
SW » . | AAA B BB NSI A=1 t B=1 r Set Word Mark.
D % AAA BBB NSI A-La A=Lq Divide. The B=Field data jis divided
t / by the A-Field data and the quotient
is developed in the high-order posi=
tions of the B-Field; the remainder
is in the low=order positions of the
B=Field. A word mark must be assoc-
iated with the high=-order position
of the divisor.
MA ¥ AAA NSI A=3 A=1 Modify Address. This instruction
‘ / causes the 3=position field speci-
fied by the A=-Address to be added to
itself.

(3uocd) 0 XION3IJdY



Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/71460 Systenm

Instruction Format
Address Registers
After Operation
Oper ands Comments
op
A 9 IR AR B8R
MA ? AAA BBB NSI A=3 B=-1 Modi fy Address. The 3=-position
t—-—_q field specified by the A-Address is
added to the B=Address.
M 3 AAA BBB NSI A=-La 8=Lp Multiply. Both fields must have a
‘ I word mark associated with them. The
units position of the product is
located at the B-Address.
+
ZA 0 AAA NSI A=La [A-La p Zero and Add.
+
ZA 0 AAA BBB NSI A=Lw B=Lb Zero and Add. The B=Fjeld data is
l_____, set to zero before the A=-Fijeld data
is added to the B=Field data. The
zone bits are removed from all posi-
tions except the units.
A A AAA NSI A-La A=La Add. The A=-Field data is added to
l____*Jf itself. The A-Field must have a
word mark.
A A AAA BBB NSI A-Lw (8-Lb r Add. The contents of the A=Address

(Iu02) 0 XTAN3JLY
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instructio

n Format

Address Registers
After Operation
Operands Comments
oP
A B .1 d iR AR BR
are added to the contents of the B-
Address. The B=Field must have a
word mark. If the A=Field is
shorter than the B=Field, a word
mark must be associated with the A-
Field.
B AAA
BI BI NSI With Indexing. A Branch Uncondi-=
tional is taken to the instruction
specified by the A=-Address.
B AAA /
81 | eI wr NsT
NSI BI - No Branch. If the B=Field is longen
apk than the A=Field, an unequal compard
results.
B AAA A Branch if Last Card Switch ON.
02T
BI BI

(3uod) ¢ XIAN3ddY



Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 Systen

Instruction Format

Address Registers
After Operation
Operands Comments
op L
A R IR AR BR
NSI BI gl No Branch. This instruction tests
AP the Llast card condition and branches
to the instruction specified by the
A-Address if this condition exists.
B AAA Branch if End=of-Reel.
BI BI NSI
NSI B1 shimie No Branch. If a tape mark or a
jg!%g reflective spot is sensed during a
Write Tape operation, an automatic
branch is taken to the instruction
specified by the A=Address.
B AAA 8ranch if Tape Error.
BI BI NSI
NSI BI sl No Branch. If a transmission error
LYsp occurs between the tape unit and the
processor, this indicator is turned
ON? and an automatic branch occurs.

(3U03) ¢ XIQN3ddY



Table D=1 (cont)

Emulated Instructions
- - for the IBM 1401/1440/1460 Systenm

Instruction Format

Address Registers
After Operation

‘ Uper ands Comments
A o n d IR AR BR
B AAA Q' Branch if Inquiry Request.
BI BI NSI
NSI 31 sehipyeien No Branche. The branch is taken if

Q#,U the ENTER key is pressed on the con-
sole inquiry station.

B | AAA S Branch if Equal Compare.
B1 BI NSI
NSI | BI o= No Branch. The branch is taken to
sk the instruction specified by the

A~-Address if the compare indicator
has been set to equal by the pre=-
vious compare operation.

B AAA T 8ranch if Low Compare.

BI BI NS 1

(3uo2) Q0 XION3IddV
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instruction Format

Address Registers
After QOperation

Operands Comments
opP
A B IR AR 8R
NSI 81 Shipoips No Branch. The branch is taken to
TRY the instruction specified by the
A-Address if the compare indicator
has been set to low by the previous
compare operation.
B AAA Branch if High compare.
81 BI NSI
NSI 81 i No Branch. The branch is taken to
tlﬁﬂf the instruction specified by the A~
Address if the compare indicator has
been set to high by the previous
compare operation.
B AAA Branch if Arithmetic Overflow.
BI BI NSI
NSI 851 e No Branch. If an overflow condition
Zpb is detected in the result field, a
branch is taken to the instruction
specified by the A=Address.
b >

(1u02) 0 XION3ddV
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Table D=1 (cont)

Emulated Instructi
for the IBM 1401/1440/7164

ons
60 System

Instruction Format

Address Registers
After Operation
Operands Comments
oP
A |8 IR AR BR
B AAA Branch if Carriage Channel No. 9.
BI BI NS I
NSI BI i No Branch. The branch is taken to
qgﬁ the instruction specified by the A-
Address if Channel No. 9 is sensed.
B AAA Branch if Carriage Channel No. 12.
BI BI NS I
NSI BI sl No Branch. The branch is taken to
ek the instruction specified by the A=
Address if Channel No. 12 is
sensed.
B AAA Branch if Sense Switch ON.
B1 BI NS I
NSI BI ;h-a- No Branche.

(3u02) 0 XION3ddV
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/71460 Systenm

Instruction Format
Address Registers
After Operation
Operands Comments
oP '
A B IR AR BR
Sense
d=Character Switch
B B
(o c
D D
£ £
F F
G G
The branch is taken to the instruc-
tion specified by the A-Address if
the sense switch specified by the
d=Character is ON.
B AAA Branch if 1/0 Check Stop.
Bl BI NSI
NSI Bl - No Branch.
e
¥45 I1/0
d=Character Device
+0 Reader

(3uod) 4 XIAN3ddY



Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instruction Format

Address Registers
After Operation

11=-0

Operands Comments
oP
A B d IR AR BR
+ Printer
-0 Punch
The branch is taken to the instruce
tion specified by the A-Address if
the I/0 indicator specified by the
d=Character is OFF.
BIN B AAA d
B1 BI NS1
NSI BI L~ -~ No Branche.

(3uo2d) @ XIGN]ddV
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Table D=1 (cont)

Emulated Instructi

ons

for the IBM 1401/1440/1460 System

Instruction Format

Address Registers
After Operation

Operands Comments
oP
' A | R IR AR BR
d=Character Indicator
N Access Inoperable
v validity Error
W Wrong-Length Record
X Unequal=-Address Compare
Y Any Disk Condition
\ Access Busy
The branch is taken to the instruc-
tion specified by the A=Address if
the disk indicator tested is ON.
B AAA Branch if 1/0 Busy.
BI BI NSI
NSI BI bt No Branche.
d=Character 1/0
J Tape
R Printer

(3u0d) 0 XION3ddV



Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System
Instruction fFormat
Address Registers
After Operation
Oper ands Comments
op .
A 9 IR AR BR
The branch is taken to the instruc-~
tion specified by the A=Address if
the I/0 indicator specified by the
d=Character is busy.
B AAA BBB Branch if Character Equal.
BI BI NSI
NSI BI 8=1 No Branch. The branch is taken to
the instruction specified by the A~
Address if the character specified
by the B-Address has the same bit
configuration as the d=-Character.
The d=Character may be any configu-
ration of the six BCD bits.
g | N VYY) NSI A-La A-La Compare.
c AAA BBB NSI A=Lw B=Lw Compare. The B=Field data is com=
N pared to the A=-Field data. The 8=
Field word mark terminates the ojer-
o ation. If the B=Field is longer
1 than the A-Field, the compare indi-
i
J ]

{(3u03) G XIGﬂ3ddV
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Table D=1 (cont)

Emulated Instructi

ons

for the IBM 1401/1440/1460 System

Instriuction Format

Address Registers
After Operation
Oper ands Comments
ae
A 2] IR AR BR

cator is set to unequal.

MN D | AAA NSI A=1 A=1 Move Numeric.

MN D AAA BBB NSI A=1 B=1 Move Numeric. A single digit (8=4~-
2=1 bits) is moved to the B=Address.
The zone bits are undisturbed.

MCE E AAA BBB NSI A-La B=Lb Move Character and Edit. The A=Field
data is modified by the B-Field
edit control word. With zero sup-
pression the A-Address register cone-
tains the ltocation of the control

J; , zero + 1.,
CccC 2 NSI hpepe ~dhpep.. Control Carriage.
CccC F AAA Control Carriage and Branch.
BI BI NS I
d=Character Immediate Skip to
1 Channel 1

(Juo?) 0 XION3ddY
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instruction Format

op

Oper ands

Address Registers
After Operation

A R

IR

AR B8R

Comments

D RBOVO®ENDDPUTWN

d=Character

S ITOTMMOOm>»

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

Skip After

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

Print to

O XN S NN -

(luold) 0 XIAN3ddY



91=-0

Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instruction Format
Address Registers
After Operation
) Oper ands Comments
oP
A i 8 IR AR BR
+0 Channel 10
Channel 11
Channel 12
d=Character Immediate Space
J 1 space
K 2 spaces
L 3 spaces
d=Character After Print Space
/ 1 space
S 2 spaces
T 3 spaces
SBR H AAA NSI A=3 BP Store B-Address register. The con-
tents of the B-Address register are
stored in a 3=position field speci-
fied by the A=-Address.

(3U02) @ XIONIddY_
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instruction Format

Address Registers
After Operation

Oper ands Comments
op
A 8 IR AR B8R
SBR Hi AAA BBS8 NS! A=3 Bp Store B=Address register. The con-

tents of the B-Address register are
stored in a 3=position field speci-
fied by the A=-Address. The 8-
Address register contains the
address of this present instruction.

zZs =0 | AAA NSI A=-La A-La Zero and Subtract. The sign of the
A-Field is changed. A word mark
must be associated with the A=Field
data.

ZS -0 | AAA BBB NSI A=Lw B=-1ib Zero and Subtract. The A=Field data
is subtracted from the zeroed 8=
Field and the sign is changed.

SS K NSI dbb dbb Overlap OFF. This instruction
returns the processing unit to
normal ooeration.

SS K AAA NSI BI dbb Overtap OFF and Branch. A branch is

taken to the instruction specified
the A=-Address.

(3uod) 0 XIAGN3ddY
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Table D=1 (cont)

Emulated Instructi
for the IBM 1401/1440/714

ons
60 Systenm

Instruction Format

op

Operands

Address Registers
After Operation

IR - AR BR

Comments

SS

SS

5SS

SS

K . 1AAA

K |AaAA

NSI dbb dbb

NSI BI dbb

NSI dbb dbb

NSI BI dbb

NSI dbb dbb

Reset QOvertltap. This instruction
resets the overlap mode and returns
the processing unit to normal.

Reset Overlap and Branch. A branch
is taken to the instruction speci=
fied by the A-Address.

Overlap ON. The processing unit is
set in overlap mode.

Overlap ON and Branch. A branch is
taken to the instruction specified
by the A=-Address.

Select Stacker. The card that has
been read or punched goes to the
pocket specified by the d=Character.

d=Character Feed Pocket

1 Read 1
2 Read 872

0 X10N3dd¥
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/71440/71460 System

Insttuction Format

opP

Uperands

Address Registers

After flperation

A R d

IR

AR

BR

pomments

SS

LCA

LCA

MCW

MCW

K | AAA d

L AAA

L AAA BBB

M AAA

M AAA BBB

NSI

NSI

NSI

NSI

NSI

BI

dbb

BP=La

B=Lw

4 Punch 4
8 Punch 8/2

Select Stacker and Branch. A branch
is taken to the instruction speci=~
fied by the A=Address.

Load Characters to a Word Mark.

Load Characters to a Word Mark. The
A-Field data and word mark are moved
to the B=-Field. Thé move is stooped
by the A-Field word mark. The B~
Field word marks are cleared, if
oresente.

Move Characters to a Word Mark. The
B=Address is taken from the B-
Address register. The first word
Mark sensed terminates the
operation.

Move Characters to A or B Word Mark.
The A=Field data is unchanged by

(1u02) 0 XION3IddV
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Table D=1 (cont)

Emulated Instructions

for the IBM 1401/1440/1460 Systenm

Instruction Format

op

Oper ands

Address Registers
After Operation

B

AR

BR

Comments

R(*x1)

P(x1)

M 161

M 2G1

M Y1

B8B83

BBB

B8B8

—— — ———— ————— " ——————

1 Applicable only to the

R NSI

G NSI

N NSI

1440.

BBB

BBB

BBB

B+Lb

B+Lb

B+Lb

this instruction.

Read a Card. The B=Address speci=
fies the beginning address of the
input card area. The data is trans-
ferred to core until a group mark
word mark is sense which terminates
the instruction.

Punch a Card. The B=-Address speci-
fies the beginning address of the
output card area. The data is
transferred from core to the card
punch until a group mark word mark
is sensed which then terminates the
instruction.

Write a Line. The B=Address speci-
fies the beginning address of the
print area. The data is transferred

3U03) T XTUNIddY
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Table D=1 (cont)

Emulated Instructi

ons

for the IBM 1401/1440/1460 Systenm

Instrnuctio

n Format

opP

Operands

Address Registers
After Operation

n

IR AR BR

Comments

SD

RD

M 1F1

BBB

B BB

NSI B+6 B+7

NSI B+6 B+Lb+11

from core to the printer until a
group mark word mark is sensed which
terminates the instruction.

Seek Disk. The A-Address specifies
that a seek operation is to be per-
formed. The B-Address specifies the

high=-order position of the disk=
control field in core storage.

Read Disk Sectors. The B=Address
specifies the high=-order position
of the disk=control field. The data
is read into storage beginning at
the B=-Address plus 10 positions and
continues until a group mark word
mark is sense in core or the end of
sector is reached. If a group mark
word mark is detected before reading
of the record is completed, the
wrong=length=-record indicator is
turned ON.,

(3uod) 0 XIAGN3ddY
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Tabte D=1 (cont)

Emulated Instructi

ons

for the IBM 1401/1440/1460 System

Instruction Format

oP

Oper ands

Address Registers
After Operation

R

IR AR BR

Comments

WO

——f= WDC

WD

ROCO

ca

M iF1

M ZF3

M XF5

M ZF5

BBB

BBB

B8B

B8B

NSI B+6 B+lLb+1l1

NSI Ap Bp

NSI B+6 B+Lb+3

NS B+6 |B+Lb+8

Write Disk Sectors. The B=Address
specifies the high=order position of
the disk-control field. The data to
be written begins at the B=Address
plus 10 positions and continues
until a group mark word mark is
sensed in core or the end of sector
is reached.

Write Disk Check. The B=Address

specifies the high-order position of]

the disk=control field. The opera-
tion causes the data on disk to be
compared against the data in core.

Read Disk with Sector=Count Overlay.
The B-Address specifies the high=-
order position of the disk=control
field. The number of sectors to be
read is taken from the first three
positions of the disk record and
placed in the sector=count field.

Write Disk With Sector=Count 9Qver=-

(3U09) U XIGNIJdV -
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Table D=1 (cont)

Emulated Instructions .
for the IBM 1401/1440/1460 System

Instruction Format

Address Registers
After Operation

Operands Comments

A B d IR AR BR

Ml-q:::hi-ktzt::-vﬁb—-*R Barx e o GM+1

§2=-0

lay. The B=-Address specifies the
“high=order position of the disk-
control field. The sector=count
field in the disk=control fietd is
decremented by one and then written
in the first three positions of the
first sector written.

p051t10n of the
-record gap on

in
\\ ‘ V
—
—" ALVE BEE ‘ﬂ"=ﬂ§T"-_\ GM+1 up
an
M us B8B83 R NSI 148 B+Lb+1 | Read Tape. The # in the A=Address

signifies the tape unit from which
the record is to be read. The oper-

£3ue3) 0 XION3dd¥
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 Systen

Instruction Format

op

Oper ands

Address Registers
After Operation

B

IR AR BR

Comments

(;uoa) a XIGN3ddY —

MU

MU

MU

NOP

MCM

M ZT0

M AU

M 270

P AAA

BBB

BB8

BBB

NSI %30 B+Lb+1

NSI 144 B+Lb+1

BSI 230 B+Lb+1

NSI Ap Bp

NSI A+lLa A+La

ation is terminated by an inter-
record gap on tape or a group mark
word mark in core storage.

Read from Console Printer. The B=-
Address specifies the high=order
position of the B=-Field into which
the data from the console is to se
read.

Write Tape. The B=-Address speci-
fies the high=order position of the
record in core storage.

Write on Console Printer. A group
mark word mark terminates the
instruction.

No Operation. If characters with=
out word marks follow this instruc-
tion they enter the A and B=Address
registers.

Move Characters to Record Mark or

e
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Table D=1 (cant)

Emulated Instructi
for the IBM 1401/1440/14

ons
60 System

Instructio

n Format

oP

Oper ands

Address Registers
After Operation

B

IR AR BR

Comments

MCM

SAR

P AAA

Q AAA

S AAA

S AAA

BBB

8 BB

NSI A+lLa B+La

NSI A=-3 Ap

NSI A=-La | A-La

NSI A=Lw |B=Lb

Group Hark:

Move Characters to Record Mark or
Group Mark. Characters are moved
from the A-Field to the B8=Field.
The A and B=-Addresses specifies the
the high=-order positions of the
fields. The operation is terminated
by a record mark or group mark word
marke.

Store A-Address Register. The con-
tents of the A-Address register of
the previous operation are stored in
a 3-position field specified by the
A=-Address.

Subtract. The A=Field data is not
affected by the instruction.

Subtract. The A-Field data is sub-
tracted from the B-Field data and

the result is stored in the B=Field.
Algebraic sign control is implemen-

(3u02) g XION3ddV
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Table D=1 (cont)

Emulated Instructi

ons

for the IBM 1401/1440/1460 Systenm

Instruction Format

are

UOperands

Address Registers
After Operation

3

IR AR BR

Comments

Cu

cu

Cu

cu

Cu

u Jxus

Ui jxus

u- yAVY

u iue

U Lu#

NSI YN débx

NSI Y LY dbx

NSI L4t dbx

NSI YA'S ] dax

NSI Z4# d4x

ted.

Backspace Tape Record. The tapne

unit specified by the A-Address is
bhackspaced until an inter=-record gap
on the tape is sensed.

Skip and Blank Tape. The tape unit
specified by the A-Address moves
forward and erases approximately
seven inches of tape.

Write Tape Mark. A special charac-
ter (8421) is recorded following the
last tape record and specifies an
End=-of=-Reel condition.

Rewind Tape. The tape unit speci=
fied by the A=-Address rewinds its
taoe.

Rewind Tape and Unload. At the end
of the rewind, the tape unit is out

(3U02) © XIGNI4aY
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Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 Systen

Instruction Format

Address Registers
After Operation

Oper ands Comments
op
A R IR AR 3R
to a Not Ready status.
BWZ v AAA BBB Branch if Word Mark and/or Zone.
BI BI NSI
NSI BI B=-1 No Branch.

d=Character
1

2

Condition
Word Mark
No Zone

12=Zone
(AB=bits)

11=Zone
(B> No A bit.)

Zero Zone
(As*No B bit.)

Either a word

(1u02) 0 XION3ddY
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Table D=1 (cont)

Emulated Instructions

for the IBM 1401/1440/1460 Systen

Instruction Format

Address Registers

After Operation

Oper ands Comments
opP
A R IR AR BR
mark or no
zone.

c Either a word
mark or 12-
zone.

L Either a word
mark or 141-
zone.

T Either a word
mark or zero=
zZone.

1 AAA Read and Branch.

BI BI NS1 After the card has been read, an
automatic branch is taken to the
instruction specified by the
A=Addresse.

2 NSI Ap 333 Write a Line. The data in the print

area is transferred to the printer.

(3U03) U X1ONIddY
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Table D=1 (cont)

Emul ated Instructions
for the IBM 1401/1440/1460 Systen

Instruction Format

gP

Oper ands

Address Registers
After Operation

5]

IR

AR

BR

Comments

WR

2 AAA

BI

NSI

BI

NSI

BI

dpp

BI

Ap

NSI

333

NSI

081

After the printing is completed, the

printer advances one line.
Write and Branch.

An automatic branch is taken to

the instruction specified by the
A-Address after the print operation
is completed.

Write Word Marks. ALl word marks in
the print area are printed as 3
numeric 1.

Write Word Marks and Branch.

After the word marks are printed, an
automatic branch is taken to the
instruction specified by the
A=-Address.

Write and Read. The print operation
is performed.

(Iued) O XIQN3ddy



Table D=1 (cont)

Emulated Instructions
for the IBM 1401/1440/1460 System

Instruction Format

Address Registers
After Operation
Oper ands Comments
gp
A R IR AR B8R

WR 3 AAA Writes, Read, ‘and Branch.

BI BI NSI After the I/0 operations are
completed, an automatic branch is
taken to the instruction specified
by the A-Address.

P 4 NSI Ap 181 Punch a Card. The data in storage
positions 101 through 180 is punched
into a card.

P 4 AAA Punch and Branch.

BI B1I NSI After the punch operation is
completed, an automatic branch is
taken to the instruction specified
by the A-Address.

RP 5 NSI Ap 181 Read and Punch. The two operations
overlap and the B~Address register
may stand at 081, depending on which
operation is completed first.

RP 5 AAA Read, Punch, and Branch.

)

(3U03) @ XTON3ddY.



1¢=0

Table D~1 (cont)

Emutated Instructions .
for the IBM 1401/1440/1460 Systenm

Instruction Format

are

Oper ands _

Address Registers
After Operation

R

IR AR

BR

Comments

WF

WP

WRP

6 AAA

BI BI

NSI Ap

BI BI

NSI Ap

NSI

181

NSI

181

After the I/0 operations are
completed, an automatic branch is
taken to the instruction speci fied
by the A=-Address.

Write and Punch. The print opera-
tion is compteted first and then the
punch operation is per formed.

Write, Punch, and Branch.

After the I/0 operations are
completed, an automatic branch is
taken to the instruction specified
by the A=Address. .

Write, Read, and Punch. The print
operation is completed first, then
the read and punch operations are
performed. The B=-Address register
may stand at 081, depending on
which operation is completed first.

(3uod) 0 XION3ddY
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Table D=1 (cont)

Emulated Instructions
for the I8M 1401/71440/71460 Systen

Instruction Format

Address Registers
After Operation

Operands Comments
oP
A R IR AR BR
WRP 7 AAA Write, Read, Punch, and Branch.

BI 81 NS1I After the I/0 operations are
completed, an automation branch is
taken to the instruction speci fied
by _the A-Address.

SKF ! NSI Ap Bp Treated as NQOP.
SPF 9 NSI Ap Bp Treated as NOP.

(3U073) T XION3ddY



APPENDIX D (cont)

Table D=2

_Key to Abbreviations

Abbreviation | Definition

A The A=Address of the instruction,

AD The previous contents of the A-Address register.

B The B=Address of the instruction.

8p The previous contents of the B-Address register.

e Tt Ll LD Sttt =TT I T U S po o=ty ¢
rretroetihonrs

f&ﬁyf | The d=Character is at the hundreds position; the
tens and units position
PreeGatieiinGnlslGamieingalifinel Qe oy o Eﬁzjgxﬁ;§°°'°*-’*'

GM A group mark with a word mark.

La . The number of positions in the A-Field.

Lb The number of positions in thé B=Field.

Lp The number of positions in the product field.

Laq The number of positions in the quotient field.

Lw The number of positions in the A= or B=fFijeld
whichever is shorter. :

NSI The address of the next sequential instruction.

x



APPENDIX E

EMULATION ERROR CODES

GENERAL.

The following List of error codes is generated by the Emulator progranm.
They reflect those error conditions that would normally be designated
hardware errors in the 1400 series. Certain error codes reflect error
conditions unique to the Emulator program itself.

‘Error
Code Definition of Ercor

A " pecoded memory address exceeds 1401 memory size.

C Op code error. Either invalid op code or missing word
mark detected during fetch cycle.

D Invalid d=Character.

£ Edit op code. A l=position field cannot be edited.

L Instruction Length error. Error may be an incomplete
A= or Be-Field in SAR or SBR or during initial decoding
of instruction in AAR and BAR.

M Multiply op code. Error denotes premature word mark
in B=Field.,

N Instruction not implemented.

5 , Memory size error in encoding 1401 address.

T Magnetic tape operation. Instruction has attempted to
write a zero-length tape record.

U Tape unit unassigned. The unit number is contained in
the X register.

W Load op code. Instruction has attempted to write past
location 0 in 1401 memory.

Y -Tape buffer is too small.

F4 Magnetic tape/disk/SP0/op. MWrite instruction has reached en

of 1400 memory without encountering a word mark group mark.

E=-1



BCD TO EBCDIC

CONVERSION CHART

CARD TAPE CODE TAPE CODE TRANSLATE
BCD CHARACTER EBCDIC CODE 7-TRACK 9-TRACK TABLE ADDRESS
Blank Same Lo 000
. Periodl Same 12-3-8 BA 8 2 1 4B 166
X Lozenge < 12-4-8 BA 8 4 Le 170
( Left Parenthesis Same 12~5-8 BA 8 L 1 4D 172
< Less Than + 12-6-8 BA 8 4 2 LE 174
f Group Mark I 12-7-8 | BA 8 4 2 1 LF 176
& Ampersand Same 12 BA 50 140
$ Dollar Sign Same 11-3-8 | BA 8 21 5B 126
¥ Asterisk Same 11-4-8 B 8 4 5C 130
) Right Parenthesis Same 11-5-8 B 8 4 1 5D 132
s  Semicolon Same 11-6-8 | B 8 4 2 5E 134
A Delta '—7 11-7-8 B 8 4 2 1 5F 136
- Minus Same 11 B 60 100
/ Slash Same 0-1 A 1 61 okL2
, Comma Same 0-3-8 A8 21 6B 066
% Per Cent Same 0-4-8 A 8 L 6C 070
¥ Word Separator — 0-5-8 A8 4 1 6D 072




, CARD TAPE CODE TAPE CODE TRANSLATE
BCD CHARACTER EBCDIC CODE 7=-TRACK ~ 9-TRACK TABLE ADDRESS
'  Apostrophe > . 0-6-8 A8 L 2 6E o7l
++ Tape Segment Mark ? 0-7-8 A8 4 2 1 6F 076
¢ cent A 7A oko
# Pound Sign Same 3-8 8 2 1 7B 026
@ Commerial At Same L-8 8 4 7C 030
: Colon ! 5-8 8 L 1 7D 032
> Greater Than = 6-8 8 4 2 7E - 034
v _Tape Mark " 7-8 8 4 2 1 7F 036
? Plus Zero 12-0 BA 8 2 [of¢} 164
A Same 12-1 BA 1 Cl 142
B Same 12-2 BA 2 C2 144
C Same 12-3 BA 2 1 C3 146
D Same 12-4 BA L ch 150
E Same 12-5 BA 4 1 c5 152
F Same 12-6 BA L 2 c6_ - 154
G Same 12-7 BA 4 2 1 c7 156
H Same 12-8 BA 8 Cc8 160
I Same 12-9 BA 8 C9 162
! Minus Zero 11-0 B 8 2 DO 124
J Same 11-~1 B 1 D1 102




CARD TAPE CODE TAPE CODE TRANSLATE
BCD CHARACTER EBCDIC CODE 7~TRACK 9-TRACK TABLE ADDRESS
K Same 11-2 B 2 D2 104
L Same 11-3 B. 2 1 D3 106
M Same 114 B L D4 110
N Same 11-5 B 4 1 D5 112
0 Same 11-6 B 4 2 D6 114
P Same 11-7 B L 2 1 D7 116
Q Same 11-8 B 8 D8 120
R Same 11-9 B_8 1 D9 122
¥ Record Mark 0-2-8 A 8 2 EO 064
S Same 0-2 A 2 E2 oLl
T Same 0~3 A 2 1 E3 OL6
U Same 0-4 A L EL 050
\J Same 0-5 A L 1 E5 052
W Same 0-6 A L 2 E6 054
X Same 0=-7 A 4L 2 1 E7 056
Y Saine 0-8 A 8 E8 ( 060
yA Same 0-9 A 8 1 E9 062
0 Same 0 8 2 FO 024
1 Same 1 1 Fl 002
2 — Same 2 — 2 F2 OO_L_L




I

CARD TAPE CODE TAPE CODE TRANSLATE
BCD CHARACTER EBCDIC CODE 7-TRACK 9-TRACK TABLE ADDRESS
3 Same 3 2 1 3 006
L Same 4 L U4 010
5 Smae 5 L 1 5 012
6 Same 6 L 2 F6 01k
7 Same 7 4 2 1 7 016
8 “Same 8 8 78 020
9 Same 9 8 1 F9 022




) =y ATt
Wi Ll
i.e I

SECTION 3 : \
OPERATING INSTRUCTIONS
FOR FREE STANDING EMULATION

GENERAL.

The operation of the IBM 1401/1440/1460 Emulator is divided
into two gemneral areas: Emulator Load and actual operation of
of the Emulator.

The Emulator Load requires only a simple load from the cassette

which prepares the B1700 processor for execution of 1401/ik440/
1460 programs. -

This section describes the required Emulator Load procedures,
the control cards and the CONSOLE PRINTER messages which are
displayed by the Emulator and which are entered by the operator.

EMULATOR LOAD PROCEDURES.

To load the Emulator from the tape cassette the following
operating procedures must be followed in sequence:

a. Turn the Control Mode Switch to Tape.

b. Turn the Select Switch to Two (2).

c. Turn the Register Dial to X.

d. Power on the Tape Cassette Unit.

e. Mount the Emulation Cdssette (if the Beginning of Tape
’ (BOT) indicator is not on depress the Rewind Button).
f. Depress the Clear Bution.

g. Depress the Start Button.

Once the Bootstrap Loader has been loaded from the cassette
the B1700 processor will HALT and all of the Console Display
Lights will be on. HEXADECIMAL "FFFFFF"(:N_‘ ‘ L - AA Al i ‘,J\fj

Exception Conditions: : "”‘Xﬂ*ﬁ“i

If any light on the Console is not 1lit then the Bootstrap Loader
did not load correctly and the process must be repeated.

h. Turn the Mode Switch to RUN.
i. Depress the Start Button.

After the Start Button is depressed the Bootstrap Loader will
load the Emulator from the cassette into B1700 memory and turn
control over to the Emulator. Once the Emulator obtains control
the following message will be displayed: (DD = today's date,



MMM = the month and YYYY = the year):

ENTER DATE DD MMM YYYY
After the operator enters the date the emulator will display
the following message (X = the version number and YY = the
level number):

EM1400 Version X Level YY 21 June 1973

The Emuiator is in a ready status to execute 1400 programs.

CONTROL CARD SEQUEXNCE.

To execute the 1401/1440/1460 Emulator the following cards
must be entered into the card reader in the following sequence:

a. ?EMULATE EM1401 {Program - ID).

b. EMOPT CARD SW=ABC E G E0J=999999,
c. 1400 object card deck.

d. 1400 data card deck.

e. ?END.

The above cards are described in detail in the paragraphs
which follow.

EMULATE CARD. .
T

The EMULATE CARD is fixed format and is defined as follows:

Columns Field ' Field Description
1 ? ' Invalid Character
=6~ EMULATE Start Emulation of a new
' 1401/1440/1460 Program
e EM1401 Emulator ID E
AF26— Program-ID 1400 Program-ID to be  #+~+
KEmulated :

EMOPT CARD.

The EMULATE OPTION CARD is fixed format and is defined as
followss : : i

»



Columns

1

2-6

10-14

Field
Blank

EMOPT

5

Loars = csm

LG D) = TaPE

Lonrp

20-29

35-44

blank

SW=ABCDEFG

EOJ=AAABBB

Field Description

Blank

Designates EMULATE-OPTIOXN
CARD

Specifies 1401/1440/1460
Card ‘
Code Memory Size

16k character memory
8-4 12k character memory
8 8k character memory
4 Lk character memory

This field specifies the
hardware device from which
the 1400 object program is
to be loaded.

CARD - specifies the 1400

object program is £%ﬁwﬂ’
object deck form.

TAPE - specifies the 1400
object program is
to be loaded from
tape.

If field does not contain
either CARD or TAPE the
default will be that the
object program is in object
deck form.

The sense switch option
specified the initial
settings of the sense
switches. The alpha char-
acter representing a parti-
cular switch must be in its
relative position or else the
switch will not be set. The
default is all switches are
off.

This option indicates the
value of the A and B address
register during a 1400 halt
command that signifies the



Columns

55-62

66-76

Field

STOP=IIT
or
STOP=DDDDD

TAPE= 123456

Field Description

end of job condition. The
AAA portion must be an actual
1400 address and not the
decimal equivalent of that
address. The BBB option is
not required.

This option is normally used
as a debugging aid that will
cause the 1400 object program
to stop at the machine address
indicated by "III" (actual 3-
character 1400 address) or
"DDDDD" (5-digit decimal 1400
address). :

This option specifies the tape
units required by the 1400
program. Card columns 71
through 76 represent 1400 tape
units 1 through 6 respectively.
B1700 tape units are alpha-
betically assigned A through N.

Example:- If a 1400 program
requires tape drives 1, 2, 4
and tape 1 is mounted on tape
unit A, tape 2 is mounted on
tape B, and tape 4 is mounted
on tape unit C the following
tape assignments would be
required.

TAPE=AB C
NOTE: card columns representin

unused tape units should be
left blank.



TO ALTER SENSE SWITCHES.

Sense switches may be altered by the following message:
SW=AB DEFG

In the above example sense switches A, B, D, E, F, G are set,

Sense switch "C" is not set because the position that sets

this sense switch contains a blank rather than a "C".
After the above message is entered the emulator will display
the sense switch settings. An example might be:

SW=AB DEFG

TO OBTAIN PROGRAM STATUS.

To obtain the status of the 1401/1440/1460 program the operator
may enter the following message:

WYE
In response to the above message thé emulator will display the
INSTRUCTION ADDRESS REGI$TER (IAR), the instruction, A and B -
Address Registers before execution, sense switch settings, the
arithematic overflow indicator, and the comparison indicator.
The following is an example?

TAR=02436 O0P=A081061 A=00080 B=00060 SW=AB DEFG O=

After the above message is displayed by the emulator the

operator must reply with the "OK" message or by depressing

processing of the 1400 program,



EMULATOR HALT MESSAGE.

This message is displayed on the Console Printer whenever a
1401/1440/1460 Halt instruction is encountered. The display
shows the settings of the Instruction Address Register (IAR)
the instruction, the A and B-address Registers, the sense
switch settings, the arithmetic overflow indicator, and the
comparison indicatoxr. The message format is as follows:

1400 HALT IAR= 673
IAR=00673 O0OP=.999999 A=00999 B=00999 SW=AB DEFG O=

T

TN Y A
1O DAl .

]

OPERATOR REPLIFS TO EMULATOR HALT

The operator may respond to the Emulator HALT message with the
following input text:

a. To continue emulation of the object program reply
with "OXK".

b. To negate the branch of the HALT command reply with
"START".

c. To emulate at a new start address reply with "TRA<III>"
where ITI is the 3-character actual address, or "TRA
<DDDDD>, where DDDDD is the decimal equivalent of the
actual 1400 3-character address.

d. To bring the current 1400 program enter "END" this
message is used to CLOSE Files when using the EMV or
B1700 MCP. Free Standing Emulator will display EOJ
message and wait to execute the next 1400 program.

DEBUGGING 1400 INPUT MESSAGES.

The following is a list of 1400 Console Printer input messages
that are nmormally used as debugging aids:

Text . ‘Definition

TRN. Start 1400 trace (see Appendix
A).

TRN {1400 ADDRESS) Start 1400 trace at the address

specified by (1400 ADDRESS).
rfOF T o e o S‘tOij '1&00 “trace.

SIN <: , | Start single instruction mode
W 77 (see Appendix B).



Text
SOF

DUMP

DUMP {1400 ADDRESS)
TRA {1400 ADDRESS)
sToP {1400 ADDRESS)

ALT {1400 ADDRESS) 4DATA

DIs {1400 ADDRESS)

SET 4C

**k¥

*CO

P

et .
EnNd <Lanrh>S

Definition

End single instruction mode.

Dump 1400 memory (see Appendix
c).

1400 memory will be dumped
starting at the address spec-
ified by {1400 ADDRESS).

Start execution of object code at
the address specified by {1400
ADDRESS) .

Stop execution of object code at
the address specified by (1400
ADDRESS) .

Alter data in 1400 memory starting
at the address specified by {1400
ADDRESS). If a character is to be
accompanied by a word mark in 1400
memory then the special character
(%) must precede that character.

A maximum of 60 characters may be
entered with each ALTER message.

Display 25 characters of 1400 memory
sStarting at the address specified by
{1400 ADDRESS). The special char-
acter () will precede any char-
acter that has a word mark associated
with it.

All of 1400 memory will be set to
the character by "C" also if a

word mark is to accompany the char-
acter then the special character (4)
must precede the character to be in-
serted. ) '

Any comment to the right of the "¥**xn
message will be transfered to the
printer.

Any comment to the right of the "*CO"
message will be considered remarks.

0 iy o lizag gl
z Helt /tc(p“" /Sf?“ f{ -;7?; IR S

-
-

ED5 oddeesses readned
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Text ' Definition ‘ \

EQU <III> ' This message will convert the 3-
character actual address speci-
fied by "III" to its decimal
equivalence and display that
value. : :

EQU {DDDDD) This message will convert the 5-
digit decimal address specified
by {DDDDD) to i.e equivalent 1400
3-character address.

MISCELLANEQUS TINPUT MESSAGES.

Text Definition
INQ Turns on the 1407/1447 INQUIRY
: INDICATOR.
CLR : Sets the 1407/1447 CLEAR INDICATOR

and terminates any 1407/1447 Console
Printer operation currently in pro-
gress.

TAPE Displays the current tape assign-
: ments.
Example: AB-D-F
The (-) specifies unassigned tape
units.

IGNORE {DEVICE) This message may be used to inform
the emulator that all 1400 I/0O
instructions that references that
peripheral unit are to be ignored.
The following is a list of peri-
pherals that may be ignored.

READER
PUNCH
PRINTER
CONSOLE
DISK
TAPE

) e . N .
,"“T. LT ;o R ‘V! /



OUTPUT MESSAGES

Message

Enter 1400 Data

{(ADDRESS) S-MEM PAR

Description

When a read from conscle printer
instruction is encountered this
message is displayed to modify
the operator that the 1400 pro-
gram is requesting input data.

A S-Memory parity was detected
and the emulator must be reloaded.

1400 process error @ 750 error code = C
TAR=00750 OP=A007165 A=00007 B=00165 SW=A =

Reader not ready
Reader error

Reader validity col XX
Punch not ready

Punch error

Printer not ready

Printer error

Tape Messages:

MTX = Locked.
MTX = # Not ready.
MTX = Lock out.
MTX = Time out.

This message specifies that a 1400
process error has occurred

(see appendix F).

Card reader not ready

Card read incorrectly

Card contains invalid character

Card punch not réady

Non recoverable error
1400 program must be restarted

Printer not ready

Possible non recoverable error

Rewind and unload tape
Tape unit not ready

No write ring

Non recoverable tape error

(X = tape units A thru H
# = 1400 tape units 1 thru 6)



B-1700 ERROR HALTS

All halts require the operator to re-load the emulator and to
record register contents on the emulator trouble report form.

SOFT I/0 HALTS

.

L REGISTER ' ‘
IN HEX DESCRIPTION OF HALT

21 Status of a peripheral control is not pro-
per. The current status of the control is
displayed in the T register.

22 ‘ Invalid service request. Mask of service
lines is in the T register (15-0). i.e.
Channel 8 (0000 0000 1000 0000)

23 An I/O request from an unknown type of de-
vice. The status and control ID is in the
T register. The valid control ID's are
listed in the Systems Reference Manual.

24 A bad reference address was returned from
a peripheral control., The correct ref-
_erence address is in the X register and
the bad reference address is in the Y reg-
ister. T will contain the device channel
number in Hex.

25 Second operation complete bit is missing

from the Result Status field. The T reg-
ister contains a copy of the Result Status.

EMULATOR HALTS

L. REGISTER

IN HEX . DESCRIPTION OF HALT
E14A01 S-Memory parity during emulator load.
E1L4A02 Missing device detected after exit from

standard soft I/0 driver.

E14A03 Parity error detected after exit from
standard soft I/O driver during descrip-
tor fetch from S-Memory.



-2 -

L. REGISTER

IN HEX DESCRIPTION OF HALT

E14A04 Interrupt not returned by soft I/0 when
expected. ‘ '

E14A05 Undefined error after exit from standard

soft 1/0 driver.

E14A06 Error in device ignore table.
E14A07 Error in device hardware table.
E14A08 7 Timing error in punch buffer.
E14A09 ~ Timing error in punch buffer.
E1hA10 Probable A-Stack éverflow.
E14BO1 Unknown interrupt.

o %; . ok K ‘

' e L G o e
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© THE EMULATOR LOADER PROGRAM MAY BE USED EITHER ON A B1714 0OR A
B172%» WITH ANY SI7t UF M«MEMURYs TO LOAD:- ANY MIL PROGRAM THAT
MEETS THE INTERFACE REQUIREMENTS.,

THE LUADER 1S ON A CASSETTE THAT WAS CREATED WITH MAKCAS.

THE PROGRAM CUNSISTS OF TWO MODULES» THE BOOTSTRAP AND THE
SYSTEM INITIALIZER, ) :

THE RUCTSTRAP PORTION IS LOADED DURING MTR MODE DIRECTLY TO
TARGET MEMORY DESIGNATED BY THE OFFSET DEFINE (SEE INTERFACE
REQUIKEMENTS)e WHEN IN RUN MCDE THE BOOTSTRAP READS AND

ERRUR CHECKS THE REUDUNDANTLY CODED SYSTEM INITIALIZER ese THEN
TRANSFERS CUNTROL TO IT. ’

© THE SYSTEM INITIALTIZER'S PRIMARY FUNCTION IS TO LOAD THE
ENMULATAR FRUM EITHER MAGNETIC TAPEs A0 COLUMN PUNCHED CARDS,
Ok CASSETTE. N
THE CASSETTEL VERSINN IS CREATED FROM A MIL COMPILER DISK FILE
USTHG "ﬁASSLTTE/MAﬁER“; TO INCREASE CASSETTE RELIABILITY,
"CASSETTE/HAAKER™ WRITES HASH TOTALS AT THE END OF EACH RECORD
THAT THE SYSTEM INIVIALIZER CHECKS AGAINST TODTALS IT COMPUTES.
THE MAGNETIC TAPE VERSION IS CREATED FROM A MIL COMPILER DISK
FILE USING "LUAD.DUMP™s SINCE DISTRIBUTION OF EMULATDN@S WILL
BE ON CASSETTES, A MAGNETIC TAPE VERSION MAY BRE PRODUCEDs WHEN
UNDER MCP CuNTRQOL» BY LOADING THE CASSETTE TO DISK USING "LC"®
AND THEN USING "LUAU.DU#P™ TO CREATE THE MAGMETIC TAPE.

THE FMULATON COpE FILE HMUST BE THE 1ST OR ONLY FILE ON

THE | UAD.DUMP TAPE,

THE CARD VERSION IS CREATED BY USING THE MIL COMPILER SDECK
GPTIi0n woitd COMPILING THE EMULATOR SOURCE FILE.

“IN ADDTTIOCN THE SYSTEM INITIALIZER:)FDQCES GOUOD PARITY ON ALL
OF MEMORKRYs, CLEARS ALL OF MEMORY EXCEPT THE AREA IT DCCUPIES»
DETERPMINES THE PORT AND CHANNFEL NUMBERS FOR SUPPORTEDN
PERIPHEKALS» LETERMINES HPT DISK CONFIGURATIONs LOADS THE
HARUWARE PRINTER BUFFER [F THE PRINTER IS A TRAIN PRINTER,
BUTLNS THE EMULATUR S+MEMURY CONSTANT AREAs AND TRANSFERS
CONTRUL TO THE EMULATOR.

THE CuMPLETE EMULATOR COOE FILE IS LEFT IN SeMEMORY BEGINNING
AT AN ADDRESS THAYl THE LODADER STORES AT H18. IF THE SYSTEM IS
A RBITZA THIS vALUE WILL ALSO SE IN THE MBR REGISTER» TOPHM WILL
BE SET RELATIVE TO MAXMs AND M.MEMORY WILL BE FILLED 710
CAPACITY. . UN A R1714, CODE IS GENERATED AND LEFT AT LOCATION
0 THAT BRANCHES Tu EMULATUR LUOCATION O FOLLOWING A HALT» CLEAR.
START ON THbt CUNSULE,

THE EMULATOR LOADER DOES NOT PERFORM ANY FUNCTION THAT wOULD
BE UMIQUE TU AN INNIVIDUAL EMULATORY

SOON ok R B of okl R oh 2Q AR X U DY 2R o8 0N 9l of AU DR DG oK OR DR DR 0 R OT 4R K K ] D 2R R AL DL M pC o HQ MR B 2R 2R BL 2K
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4333333302532 33320 22223335
3 . i
4 OPERATION: b4
4 ‘ 1
CERLELLLEXAXLRLIBFLETLLTRERTLLEL
Z A

PLACE THE EMULATOR LOADER CASSETTE INTO THE CASSETTE READER,
TURN UTAL Tu MTR (TAPE) MUDE» REGISTER SELECT 7O 2» AN THE
REGISIER DIAL TO L eoe PRESS STARTs IF THE MTR LOAD wAS
SUCCESSFULs THE PRACESSOR WILL HALT WITH HEX A'S IN THE L
REGISTER. IF THERE IS ANY OTHER VALUE IN Ls START AGAIN.
TURN DTAL TU RUN MODE AND PRESS START. THE NEXT LOADER
RESPNNSE wILL 8t TA PRINT "“REWIND CASSETTE™ ON SPO. IT IS
IMPORTANT THAT THIS BE -DONE IMMEDTATELY TO PREVENT THE
CASSEITE TAPE FKOM WARFING. FOLLOWING "EMULATOR INPUT2®
MESSAuUE, ENITER LOAD MEDIA INTQ SPO3

I+ CRA = INPUT FRUM 80 COLUMN CARD READER
MNOTE = : '

A ?END MUST FODLLOW EMULATOR CARD DECK TO
TERMINATE LOAD.

NOTE =
IF A CASSETTE PARITY IS DETECTED BY THE
T ' HARDWARE THE PROCESSOR WILL HALT WITH THE
PARITY LIGHT ONs IF THIS SHOULD OCCUR,
REWIND THE CASSETTE» PRESS CLEARs START
ON CUNSOLE AND TRY AGAINs IT IS NQOT
- NECESSARY TQO READ THE LOADER CASSETTE AGAIN.

3. MT= = INPUT FROM MAGNETIC TAPE.
NOTE = . |
ONLY 9=TRACKs DRIVES A = I ARE ACCEPTABLE.

k1

b

3

p

]

p3

%

b3

4

%

£

3

4

4

%

b

¥ .
4 2+ CAS = INPUT FRUM CASSETTE.
i ¢

b4

4

¥

E

£

%

%

i

z

z

g

k4 MAKE SURE INPUT DEVICE IS READY.
T THE LUADER wWILL LUAD THE EMULATGR FROM THE SPECIFIED MEDIA
b4 AND TRANSFER CONTROL TO IT.

4

b1 WHEN ANY PRUCESSUOR HALT OCCURSr REFER TO HALT CODE
DOCUMENTATIUN,.

2

k4

g
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¥ INTERFACE REQUIRLMENTS?
L ‘ :
1335323532 2333223 220322 223%33333333 35223233323 23383235373322355331135833 8

THE FEmULATOKR LOADER EXPECTS TO FIND AT LEAST ONE TABLE AT THE
BEGINNING OF THE CNDE FILE BEING LOADED.

THE TARLES ARE USED TO DEFINE THE EMULATOR®S S.MEMORY CONSTANT
AREA 10 THE LOADEK. THEIR FORMAT IS:

TABLE &LABEL) | .

BEGIN
glo LA AAA 8
—( 2, @ 0R "™ LLATAY " OR #
e END :

ITEM 1. IS AN 8 DIGIT HEX ENTRYs» CONTAINING A 6 DIGIT HEX
ADDRESS OF The DATA (A'S) AND A 2 DIGIT HEX LENGTH (L'S) OF
THE NDATA. :

ITEM 2. IS THE DATA TO STORE.

THE ADDKFESS MUST BE LESS THAN THE LOADER CALCULATED VALUE OF
THE EMULATORK CODE'S BASE ADDRESS  (IN HIGH MEMORY) AND MUST NOT
FALL #ITHIN THE TARGET MEMORY AREA WHERE THE LOADER RESIDES.,

THE LAST, OR ONLY» TABLE ENTRY MUST BE A NULL ENTRY TO
TERMINATE THE LOADER'S BULILDING OF THE CONSTANT AREA. ITS
FORMAT 18t

TABLF llABEL)
—3BEGIN
—800000000¢
— "END"
—o END

THE & HMEX DIGIT AUDRESS=LENGTH ENTRY MUST EQUAL 0'S AND MUST
BE FOLLOWED BY THE EBCDIC CHARACTERS END,

SINCE THE TABLE MUST BE AT THE BEGINNING OF THE CODE FILE IT
WILL BE NECESSAKRY TO FOLLGW THE NULL ENTRY WITH THE MIL
COMPILER PSEUDU OP "ADJUST LOCATION TO O™ TO COMPILE THE
EMULATOR COUE FILE PRUPERLY.

THE LUADER GWENERATES THt PORT/CHANNEL NUMBERS 0OF THE SUPPORTED
PERIPHERALS» UDETERMINES THE HPT DISK CONFIGURATION, AND LEAVES
THESFE PARAMLTLERS AT THE ADDRESS DEFINEN AS OFFSET (ARBITRARILY
CEFINED AS nlo00 Tn CURRESPOND TO ITS VALUE IN THE B300 AND
1491 CMULATUKS) .

THE FORpAT UF THE PARAMETERS LEFT AT OFFSET ISt
1. 8 BYTES GIVING THE PORT.CHANNEL NUMBERS OFs IN ORDER?

Ae BYIE #1 80 COLe CARD READER.

BYVE #2 = 80 COL« CARD PUNCH

BYIE #3 = LINE PRINTER. .
BYVTE %4 = SPO.

BYTE #5 = HPT DISK

BYTE #6 = 9=TRACK MAGNETIC TAPE.

BYVE #7 = DISK CARTRIDGE.

RYTE #& 7T=TRACK MAGNETIC TAPE.
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Be IF ANY OF THE ABUVE CONTROLS IS NOT PRESENTs THE
LOADER WILL SET THE PORT.CHANNEL = H80s INDICATING TO
fHE EMULATUR THAT THE DEVICE IS MISSING.

24 IMMEDIATELY FOLLOWING BYTE 8 OF THE PORT.CHANNEL NUMBERS
ARE 16» 24=BIT ENTRIES GIVING THE NUMBER OF DISK SEGMENTS
PRESENT UN EU#0 THRU EU215 RESPECTIVELY.

SINCF THESE PARAMETERS ARE LEFT IN THE TARGET MEMORY OF THE
EMULATOR, THEY NEED TO BE MOVED TO A LOCATION DETERMINED BY
THE EMULATURS

THE EMULATOR LOADER CODE IS RESIGENT IN THE TARGET MEMORY 0OF
THE EMULATOR WHEN CONTROL IS PASSED TU THE EMULATOR THUS IT
KOULD Bt DESIkASLE FUR THE EMULATOR INTERFAEE TO CLEAR THE
LCADER CODE OUT OF ITS TARGET MEMORY.

AT CONTROL TRANSFER TIME, THE LOADER TRANSFERS CONTROL TO THE 2ND
INSTRUCTION IN ThHE EMULATOR COUEs BIT ADDRESS 00010. THIS IS TO
ALLOW THE 1ST INSTRUCTIONs AT ADORESS 00000, TO BE A BRANCH TO AN
INITIALIZE ROUTINE (UR WHATEVER) FOLLOWING A HALT» CLEARs START ON
THE B1700 CnnSoLks THE 2MD INSTRUCTION THEN» MAY BE EITHER A ‘
BRAMCH TO THE INTERFACE CODEs OR THE INTERFACE CODE.

1 832t 88 2333333352353 23322253483¢83333323323322332323832383%
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EMULATOR LOADER HALT Cuntst . , §
9

533 EeL 4T 12222322233 2%33823233538343333333353235333338223333844%

L REGISTER = HALI CODE RtGISTER

~  AAAAAA = MTR MNDE GUOD LOAD INDICATION,. -
| TURN SWITCH TO RUN MODE, PRESS START,
~  OUDOFF = UNKNOWN ERKOR HALT
o START LOAD AGAIN,
= 000001 = BAD DATA FROM CASSETTE DURING LOAD OF

EMULATGR LUACER.
A START AGAIN -
- 0000602 = SPU MISSING DEVICE.'
' ‘ GET A SPO CONTROL. ,
UNACCEPTABLE UNIT NOL=MAG TAPE, MUST BE MTA=MTI
PRESS START AND RE=ENTER.,
- N00004 = S.MEMORY PARITY ERROR
START LOAD AGAIN.

[ H]

- 000003

= 000005 = MAG TAPE EXCEPTION FROM REWIND 0P
BE SURE TAPE UNIT READY, PRESS START
= 000006 = AWAITING EMULATOR CASSETTE.

. - LOAD CASSETTE. PRESS START.
- 000007 = UNASSIGNED CHARACTER SET IeDe FROM PRINTER
CONTHROL,
VALUE UF IN T. :
= 000008 = PRINTER EXCEPTION DURING LOAD TQ“ﬂSLA?SRc
' PRESS START TO TRY AGAIN,

=  .000009 = INVALID UNIT I.D. RETURNED FROM HPT DISK
CONTROL ‘
TRY LDAD AGAIN,

= 00000A = INVALIU S.MEMORY ADDR SPECIFIED IN EMULATOR'S

CONSTANT TABLE AREA.
CURRECT EMULATUF AND RELOAD.
CUNSIANT TABLE AREA.

1}

- 000003

Na.ﬁvb&‘;Q‘N&OC&N}QNM:?QAEQNM'bQMﬂxWZQ@QMNOQB’QOQOQG’!@MNGQMMNW‘JEW&‘:;vboﬁ‘.)&u-é

- 00000C = PRUBLEM WHEN ATTEPTING TO FETCH AN INTERRUPT.

TRY LOAD AGAIN,

%z - 000000 = OGP COMPLETE BIT OFF AFTER I/D COMPLETE

% TRY LOAD AGAIN,

% - DUDOVE = SPC NQT READY

g : MARE 1T READY, PRESS START. :

% - 00000F = SMEMORY PARLITY ERROR DURING SPO I/0.

4 TRY LNAD AGRIN,

¥ - 000010 = VALIDITY ERRUR OR READ CHECK ON CARD READER.

b4 CURRECT, RE=ENTER CARD AND PRESS START.

% - N0N011 = INVALTD LOAD CARD FORMAT.

¥ - .- CORRECT CARD» RE=ENTER AND PRESS START.

% - 0000612 = BAD 0ATA FROM EMULATOR CASSETTE.

4 ,  KREwWINH CASSETTE, PRFSS START

%, - 0UC013. = MAGL TAPE MNUT READY NN A READ ATTEMPT.

READY DRIVE AND PRESS START.
UNKECNVERABLE ERROR ON MAG TAPE.
PRESS START T3 RETRY ENTIRE TAPE AGAINS
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TAPE 1/0 CONSIDERATIONS FOR 1401 EMV

track -tape-will-be read/written -in-either-MOVE mode-or-LOAD mode.

any word marks in the 1401 data area will be removed on a WRITE
or untouched on a READ operation.
WRITE operation - word marks will be converted to a word separator

character (6D) and inserted before its associated character on
the tape. Word marks remain untouched in core., If a word
separator appears in a record to be written in LOAD mode, the
two consecutive word separators will be written on to the tape,
Thus a word separator character with a word mark will be written
as three consecutive word separator characters on the tape.

READ - word separator characters will be inserted into 1401 core
as a word mark associated with the following character from tape.

Two consecutive word separator characters will be inserted into 1401 core

as one word separator, while three comsecutive word separator characters will
be inserted into 1401l core as a word separator; and a word mark on the
following character which is not a word mark, Thus full compatibility is

maintained

with 1401 produced magnetic tapes.

1401 Word Marks in Magnetic Tape Operations

READ WRITE
MOVE Untouched in core Removed before writing
on tape
LOAD Removed from core Translate to word
& re-inserted only separator character
if on tape . then removed before

writing on tape
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USER SPECIFICATION OF NON-STANDARD 1311 DISK ADDRESSES

The standard ranges of 1401 Disk Addresses on IBM 1311 disks are:

Drive Sector Addresses
0 000,000 - 019,999
2 020,000 - 039,999
4 040,000 - 059,999
6 060,000 - 079,999
8 080,000 - 099,999

As the disk addresses are not actually written onto Burroughs disk
cartridges by the emulator a table of starting addresses (one for

each 1401 disk drive) is maintained by the emulator. The table is
initialized at emulator load time, or at "RESET" time, to the starting
sector addresses (c.f. 8l). Before each emulated 1401 disk instruction,
the sector address from the 1401 disk control field is checked to
ensure that it is in the expected range for that drive, i.e.:=

Starting sector address for current 1401 drive (=SSA) = sector
address from 1401 disk control field <SSA + 20,000. If the
sector address is outside the expected range an error "R"
message will be typed and control given to the operator.

In order to provide a basic file protect system a 1401 user may use
non-standard addressing (i.e., different from 81) on some or all disk
drives. A mandatory EMDISK card will inform the emulator if any
non-standard disk addresses are to be expected., It will precede the
"EMOPT'" card. The fixed format of the "EMDISK" card is:-

Card Columm
12....7 10 20 30 40 50

PEMDISK 0=0aaaaa  2=0aaaaa 4=0aaaaa  6=0aaaaa 8=0aaaaa

Where ''aaaaa'" is the starting sector address for each particular 1401
drive., 1If any 1401 drive number is omitted from Columns 10, 20, 30,
40, or 50, then no change will be made to the previous value of the
starting sector address for that 1401 drive. The standard sector
address assignment can be restored by the following "EMDISK" card
without having to reload the emulator, nor use the "RESET" command:=

Card Column
12....7 10 20 30 40 50

BEMDISK 0=000000  2=020000 4=040000 6=060000  8=080000

It is proposed to implement a "DRIVE" operator command so that the
operator may override an "EMDISK" card. The syntax would be:

"DRIVE ¢ n=0aaaaa"

Where '"n" = 1401 disk drive number and 'aaaaa' is the starting
sector address.



USER SPECIFICATION OF NON-STANDARD 1311 DISK ADDRESSES
(Continued)

As none of the above involves a special '"?" control card (where
"2'" stands for an invalid character in columm 1) this implementation
of non-standard disk addresses for the 1401 emulator is equally

applicable to the free-standing, the EMV, and the B1700 MCP versions
of the emulator.

94 pUG 1873



INDEX

-

Altering Sense SHitches.usggm 
B 1700 Error Haltss &4=1
Control Card Sequence, 3=2

Debugging 1400 Input Messagess 3=7
Device Alternates, 5-1

EMOPT Card, 3~-3
Emuiate Card, 3-2

Emulated Instruction, D=1 through D-32
Emulated Instructions, 2=1

Emulation Error Codes, E=-1

Emulator Features, 1-1.__ __

Emulator Halt Messages 3=7

Emulator Load Procedures, 3=1
Emulator Loader Stat Codes, 4=2
Emulator Trace Listing, A-2

Emulator Trace Option, A-1

Halts,
Emulator, 4=1
Soft 170, 4-1

Instructions,
Arithmetic, 2-1
Console Printer, 2=-3
Disky, 2=3
Input/Output, 2=1
Logic, 2=2
Magnetic Tapes 2=2
Miscellaneous, 2«3
Move and Load, 2-2

Miscellaneous Input Messages, 3«9

Obtaining Program Status, 3-6

Operator Response to Emulator Halt Message, 3«7
Option,

Emulator Trace, A=}

Single Instruction, B-~1

one



	001
	003
	004
	005
	1-01
	2-01
	2-02
	2-03
	2-04
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	3-09
	3-10
	3-11
	3-12
	3-13
	4-01
	4-02
	4-03
	4-04
	5-01
	A-01
	A-02
	B-01
	C-01
	D-01
	D-02
	D-03
	D-04
	D-05
	D-06
	D-07
	D-08
	D-09
	D-10
	D-11
	D-12
	D-13
	D-14
	D-15
	D-16
	D-17
	D-18
	D-19
	D-20
	D-21
	D-22
	D-23
	D-24
	D-25
	D-26
	D-27
	D-28
	D-29
	D-30
	D-31
	D-32
	D-33
	E-01
	F-01
	F-02
	F-03
	F-04
	G-01
	G-02
	G-03
	G-04
	G-05
	G-06
	G-07
	G-08
	G-09
	H-01
	H-02
	I-01
	I-02
	I-03
	I-04
	I-05
	J-01
	K-01
	K-02
	X-01

