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PRODUCT SPECIFICATION

REV | REVISION

LTR [1ssuE paTg|APPROVED BY REVISIONS

A | 10/21/7 | Original Issue (MARK 6.0 Release Level)
B | 4/5/77 Changes to Revision B (Mark 6.1 Release Level);
page Change
! 1-1 to B1700 replaced by B1800/1700, where appropriate.
‘ 13-3  Mark VI.0 replaced by Mark VI.l  throughout.
| 2-1 CRT SPO added to item B.
5-1 to CRT application added to SPO GRAPHICS; ** Note added
i 5-2 on page 5-1.
6-10 New SAMPLE MEMORY DUMP.
‘ 6-13 Note on EOF CRD added.
| : 9-18 1400 Unit Number added to Abbreviation Table.
: 10-6 "No backspace . . .'" added to DROPOUT ENCOUNTERED and
TIMEOUT ENCOUNTERED messages.
13-1 Error Flags and Branch Indicators (Item J) added.
13-2 Paragraph on SPO interaction added.
13-3 New SAMPLE TRACE,
A
¢ {2/6/778 | t&\\\v IMARK VII.0 RELEASE . .
N : Mix-number replaced by job-number throughout
1-1 Added to processing options: SYSIN note added.
0 8-1 PROCESSING OPTIONS added
8-3 INVERTED.EDIT explained
8-4 SYSIN explained
10-4 Message #14 (¥¥*¥% DISK # NOT SPECIFIED...) modified
12-1 CARD,READER.2 replaced by SYSIN

D 4/30/79 “f(ﬂﬂ“t MARK VIII.O RELEASE

 Deleted B1820 from requirement *A,
Changed 17.5K to 18,.0KB.
Added "Blank Don't Skip'" character.
2 Changed Y to U for WT.
Changed R to W for WCP.
Added "Only ")"'" sentence for WCP.

O O NN
]
- O N =

““THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO éURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"’ '




TC~-1

" BURRDUGHS CORPORATION COMPANY CONFIDENTIAL

- CONPUTER SYSTEMS GROUP 1400 INTERPRETER
SANTA BAREARA PLANT P.S. 2212 5355 (D)

JABLE OF CONIENIS

l“'ann"c‘lu“ - - - - - - - - - - - - - - - - - - - - - - - L J l-l

RELATED DOCUMENTAYION 1-1
OPERATING REQUIREMENTS @ @ « @ « © © ©« =« © =« =« © » o« » » = o 2-1
INTERPRETER FEATURES 3-1
ENMULATED INSTRUCTIONS © ¢ ¢ © © ©» © o © o = @« o = » = @ » = o 4=1

INPUT/0UTPUT INSTRUCTIONS 4-1

ARITHMETIC INSTRUCTYIONS » *» ® & ®© ®» ® ® ® ® e ® ®» ®» o e 4=2

LOGICAL INSTRUCYIONS 4=2

MOVE AND LOAD INSTRUCTIONS =« o o 2 o o « = = = =« =« = = = 43

MAGNETIC TAPE INSTRUCTIONS &=3

CONSGLE PRINTER INSTRUCYIONS L= 4

MISCELLANEBUS INSTRUCTIONS < « © ©« © « = = @« « « = « = « &5
INTERNAL CODE . - 5=1
1400 SPO CONMANDS ®« ® e ®a = ® e s ® 8 e s o o s s =+ = e e 6-1

GENERAL SYNTAX : 6-1

ALTER TARGEY MEMORY o o @ @« © « o o = @« o o » o o » = o o 6~3

CLEAR CONSOLE INQUIRY 6-5

DISPLAY TARGET MEMORY ON SPO o o « o « = « = = =« =« « = o b-b

DUNP TARGET MEMORY TO PRINTER 6=7

SAMPLE "E"OR' DUNP e o ®w s © ©o 8 ®m » ®» ®« ®« ®» ® o = o b"9

END GF 1400 JOB 6=10

END OF FILE ON DEVICE ® ® ® ® © ® ® ®© ® ® & ° ® ° o e 6-11

END OF B1800/81700 JOB = ' 6-12

CONVERY @ o « ©« @« @« © o o« » © @« @« #« @« @« = o o o » = = = 6=14

LOAD CARD ‘ 6-15

TURN ON/OFF DISK KEYS/SWIVTCHES 6~17

ENTER NORMAL MODE o « o ¢ » o o« = 2 ¢ «a « » = =2 o o = o 6-18

RESET INUICATORS . : 6~19

SET TARGET MENORY . 6=21

ENTER SINGLE STEP PRUCESS MODE o o o o o« o = @« = o« = « b6-22

STARY PROCESSING . 6-23

SEY/DISPLAY SENSE SWITCHES 6-26

TRANSFER Y0 TARGET MEMORY ADDRESS « « = « o = o = = = = 6-28

DISPLAY STATUS : 6=29

LIST COMMENT CN PRINTER 6=31

ENTER TARGEY SPO INPUT o o o o @« o o » o = o = = »« =« » 0b~32
INTERPRETER QPTIONS CINTOPT) 71

"PROCESSING OPTIORS « o © © © ¢ « o o« « = o » o » 2 = » » » = 8~1

READ COLUNN BINARY 8-2

SYSTEM INPUT 8=4

EMULATED INSTRUCTIONS =« o « © o o = ®« =« « « @« » o« o« « = « = 91
ERRORS AND ERROR RECOVERY ' 10-1



TC-2

BURROUGHS CORPORATION - COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 1400 INTERPRETER
SANTA BARBARA PLANT PeS. 2212 5355 (D)
SP0 OPERATIONS ® @& ® ® & ® @6 © &4 @ ® & ¢ e o o e = 10-1
CARD READER 10-1
BISK ‘ 10~4
MAGNETIC TAPE o o o © = o « = o o o e ® ®» ®w & ©o o = 10~5
DISK RECORD FORMATS 11-1
TRACE MODE 13-1



1-1
BURﬁﬂUGHS'CGRPORATIDN COMPANY CONFIDENTIAL

CONPUTER SYSTENS GROUP 1400 INTERPRETER
SANTA BARBARA PLANY P.S. 2212 5355 (D)
INIRQDUCTIGN

The Burroughs B1800/B1700 interpreter for creating the
environment of an IBM 1401/71440/1460 machine is called the 1400
Interpreter. It is a means of executing 1401/1440/71460 object
programs on a Burroughs 180071700 under the control of MCPII.
Through the use of the 1400 Interpreter and the 1400 IEP (See
Reltated Documentation below)» the object programs which were
originatly intended to be executed on an IBM wmachine can be
emutated on the B1800/B1700*s virtual machine.

The intent of this product is to provide IBM 140171440/1460 users
and IBM 360 users simuiating 1400 systeamas with the ability to
take the object programses datas and operating instructions of the

originatl machine and execute them on a2 B1800/8B1700 as if it were
the original machine.

RELATED DOCUMENTATION

N ame Nuaber
1400 Interpreter Environaent Progran P S. 2212 5504
81800/8B1700 NCP 11 Pe. S« Not Released
B1800/B1700 Softuare Operational Guide 1068731

CREATE/VRTL.1311 P. S. 2212 5520
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OPERATING REQUIREMENTS
The operating srequirements of the interpreter are as followus:

* A. 96 KB main memory (81710 and B1720)
2 KB control wmemory (81720 only)

8- Console printer/CRT SPO-~for communication purposes

Ce Peripheratl devices = those which are similar to
those of the 1401/71440/1460 and/or those which are
necessary for operation of the B1800/B1700 MCPII.

Do Minimum version of MCPII =-- MARK V1.1

£« Miniwum version of 1400/1EP - Mark VIi.1l

This intesrpreter is avaitable to those IBM users who desire an
efficient means of transition to a Burroughs B1800/B1700.

® S—memory reguirements are pininums requirementse. Yhose users
swho witl wultiprogram other jobs with the 1400 Interpreter
may sant to exceed 96K S~memory.

]

The interpreter will operate on a B1720 series computer with 2K
MN-gemorys however» since a minisum of tuo interpreters compete
for M-memory space (SDL Interpreter and 1400 Interpreter):. 4K
M-memory is beneficial to the user.

Memory requirenents for the interpreter itself and the
calculations necessary to compute the size of a given target
memory are shown under "Memory Catculations™ in the next section.
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g " MEMORY CALCULATIQNS

Nith AK environments, add . «

- L ] - - - - - - BQOKB
"itb BK en'iron'ent' add - ® @ ® ® ® ® e - 1000“8
Hith 12K environaentsr add ¢« o o « o o < - 14.0K8B
Hith 16K environsents add + o « « @« = = « - 18.0KB

With any disks add disk buffere « « « « « « « 136 Bytes

For each pseudo 1311 disk declaredr add « « « 2.6KB
(Maximum of S)

For any tapes add tape Duffer « « « « « ¢ « =« 0 to 2 X target
‘ memory size
(Default=4000 Bytes)

For each tape declaredr add « « « « « « « =« « 120 Bytes
(Maximum of 5) ‘

1 Plus the HCPII TEQUITERENES o o o « w « o o o

i Note: All figures are approximate and incltude requirements for
‘ tine printer, 80 column card readers» and 80 column punche.




JRALEE S Lt et 3 RS R R ELE Mk kLR AR 4

3-1

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 1400 INVTERPRETER
SANTA BARBARA PLANT P.S. 2212 5355 (D)

INYERPRETJER EEATURES

The 1400 Interpreter provides the folloxing 16401/71440/14560
operational features:

A. The interpreter has the sase operating environment as

defined for the original IBM 1401/1440/1460 object
prograas.

B. Atl halts aliow the operator to continue» resets load a
new programs start at another 1400 address» ge to

end-of-1400~jobs go to end-of-81800/81700~job>» or
execute any other operator comsand (which is a superset
of those defined by the 1401/1440/1460 operator panel)d.

Ce The 1401/71440/1460 arithmetic logic is maintained during
execution of the object program.

De The 140171440/1460 comparison~indicator tagic is
saintained during executione.

€.  One tevel of address indexing is isplemented.

fe The A- and B~address registers are maintained during
execution.

6. The sense switches are implemented (A-G).
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EMULATED INSTRUCTIONS

The folltowing types of 1401/71440/71460 instructions are enulated
by the 1400 Interpreters:

A. Input/Output
"Be Arithaetic

C. Logical

D« Move and load
E. Magnetic tape
Fao niﬁk

6. Console Printer
H. Miscellaneous

INPUT/QUTPUT INSTRUCYIONS

A. Read card (and branch)
B. Read binary card Cand branch)
Ce V¥Nrite 1ine Cand branch)
- D WHrite wordmarks (and branch)
: E« MHrite line and suppress (and branch)

f. UWHrite and read card (and branch)
6. MWrite wordmarks and read card (and branch)
‘He MWrite tine» suppress and read card (and branch)
I. Punch card (aand branch)
J. Read and punch cards (and branch)
K. WMNrite Line and punch card (and branch)
L Write wordmarks and punch card (and branch)
M. WMrite liner suppress and punch card (and branch)
N. Mrite liner read and punch cards (and branch)
0. MWrite wordmarkss» read and punch cards C(and branch)
P. Mrite liner suppresss read and punch cards (and branch)
Q. Start read feed (treated as effective NOP)
R Start punch feed (treated as effective NOP)
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ARITHMETIC INSTYRUCTIONS

A.
8.
Co
D.
E.
F.

LOGICAL

A.
B.
C.
De
E.
Fe
6.
H.
I.
Je
Ke
Le
#.
M.
0.
P.
Q.
R
S.
Te
Ua

Add

Subtract

Zero ‘and add
Zero and subtract

Branch

Multiply
Divide
JMSYRUCT JONS
Branch unconditionat
Branch i f equal compare
Branch if high compare
Branch if low compare
Branch if unequal compare
Branch i f arithmetic overflow
Branch ¥ f character equal
"Branch if bit equal
Branch if end of reel
Branch if tape transmission error _
Branch if I/70 check stops or busy (treated as effective NOP)
Branch if inquiry indicator on
Branzh if clear indicator
Branch if ltast card indicator on
Branch if sense suitch on (8 - 6)
Branch if wordamark and/or 2ome condition
Branch if validity error
8ranch if wrong length disk record
Branch if unequal disk address compare)
Branch i f any disk error condition
if

disk access busy (treated as effective NOP)
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HOVWE AND LOAL ENSTRUCTIONS

A. Load characters to a wordmark

B. Move nuameric

Ce MHove 20ne

D. Move characters and edit

E. Move characters to recordmark or groupmark uw/wordmark
Fo Move characters and suppress zeros

6« Move characters to A= or B-field wordmark

HAGNEYIC TAPE INSTRUCTIONS

The 1400 Interpreter enmnulates the following nmagnetic tape
instructions for 7= and 9-track NRZ and phase encoded tapes in
both parities and wmost densities. Note: Due to B1800/81700
system hardware restrictions» 7-track tape records of tess than
eight characters cannot be writtenm or read. Attempts tao write
those records are trapped by the interpreters but attempts to
read them are lost bhecause the harduare tape control treats them
as noise.

A. Backspace one record

B. Read tape

C. Read tape with wordmarks

D Read binary tape

E. Read binary tape with wordmarks
F. Rewind tape

6. Rewind tape and unload

H. Skip and blank tape (erase)

I. Hrite tagpe

Je Mrite tape with aordnarks

K. 3¥Hrite binary tape

Le MNrite bimary tape with wordmarks
M. MNrite tapemark

M. Diagnostic read tape
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Q1sSK INSTRUCTIONS

A. Read disk sectors

B. Read disk sectors with wordmarks

C. Read disk uwith sector count overtay

D. Read disk with sector count overlay uwith wordmarks
£. Read disk track with addresses

F. Read disk track with addresses and with wordmarks
6« Seek disk

Ho MHrite disk sectors

I. Mrite disk sectors with wordmarks

Je Mrite disk check

K. Write disk check with wordmarks

Le MNrite disk with sector count overtlay

M. Mrite disk with sector count overlay with wordmarks
M. MHrite disk track with addresses

0. MWrite disk track with addresses and with wordmarks
P-. Scan disk

Q. Scan disk with wordasarks

CONSOLE PRINYER INSTRUCTIONS
(For 140771447 onty)

A. Read console
B. Read consote with wordmarks
€. Hrite console
D. Vdrite console with woramarks
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MISCELLANEQUS INSTRUCTIONS

A. Compare

B. Control carriage on printer
€C. Ctlear storage C(and branch)
D. Clear wordmark

E. Halt (and branch)

F. Modify address

6. MNo operation

He Store A-address register

I« Store B-address register

J. Set wordmark

K. Select stacker {read select and punch select)
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INTERNAL CODE
140171440/71460 140171440/1460 INTERPRETER B1800/81700 81800/81700
SRAPHIC INTERNAL CODE INTERNAL CODE* PRINTER SPO/CRY
MCBAB421 XMXX XXXX HEX  GRAPHICS  GRAPHICS
0  BLANK 0100 00060 &0 BLANK BLANK
1 . BA8 21 0100 1011 48 . R
2 ¥ C(LOZENGE) BABS 0100 1100 &4C < -
3« BAB4 1 0100 1101 4O ¢ «
48 < BAB42 0100 1110 4€ + +
S 3 (GROUPMARK) BA84&21 0100 1111 4F i 1
6 2 BA 0101 0000 50 1 t
7 s g 8 21 0101 1011 S8 s s
8 = B 84 0101 1100 5C . *
9 B 84 1 0101 1101 5O ) )
10 B 842 0101 1110 SE ; :
11 A (BELTA) B 8421 0101 1111 SF ~ ™ e
12 - 8 0110 0000 60 - -
13 7 A1 0110 0001 61 / /
14 » A8 21 0110 1011 68 » ’
15 % AB4 0110 1100 6C X z
16 e (WORD SEP.) A84 1 0110 1101 6D _ -«
17 ¢ ’ ' AB42 0110 1110 6F : \
18 HFCIAPE SEG.) - A8A21 0110 1111 6F 2 ?
19 b (SUBST.BLANK) A 0111 1010 7A :
20 ® - 8 21 0111 1011 78 o #
21 2 84 0111 1100 7C 3 2
22 = 8s 1 0111 1101 7D : :
23 > 842 0111 1110 7E = =
24 (TAPENARK) 8421 0111 1111 7F -
25 (+0) BAS 2 1100 0000 CO ] ]
26 A BA 1 1100 0001 C1 A A
27 B ‘BA 2 .~ 1100 0010 C2 B8 8
28 ¢ BA 21 1100 0011 C3 c c
29 © 8A & 1100 0100 C4 D D
30 E BA 4 1 1100 0101 CS £ E
31 F BA 42 1100 0110 C6 F F

= In the 1400 Interpreter» the snordaark bit being off
represents a wordeark being present.

»* For CRT SP0O operation» the graphic for (DELTA) is the
same as the printer graphic (~).
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1401/71440/71460 1401/1540/1460 INTERPRETER B1800/B1700 B1800/B1700
. GRAPHIC INTERNAL CODE TINVERNAL CODE+«  PRINTER SPO/CRT
MCBA8421 XMXX XXXX HEX GRAPHICS  GRAPHICS
32 6 BA 421 1100 o111 C7 G G
33 H B8A8 1100 1000 Ce@ H H
34 1 BA8 1 1100 1001 C9 I 1
35 } ¢-0) B 82 1101 0000 DO
36 J 8 1 1101 000t D1 J J
37 K g 2 1101 0010 02 K K
38 L 8 21 1101 0011 D3 L L
39 M B 4 1101 0100 D4 N M
40 N B 41 1101 0101 DS N N
41 ] B 42 1101 0110 D6 0 0
42 P B 421 1101 o111 D7 P P
43 ¢ B 8 1101 1000 D8 Q Q
4% R 88 1 1101 1001 ©9 R R
45 ¥ (RECORDMARK) A8 2 1110 0000 EO 3 3
46 S A 2 1110 0010 €2 S 3
47 Y A 21 1110 0011 €3 T ¥
48 U A & 1110 0100 €4 u u
49 v A& 1 1110 0101 €5 v v
50 N A 42 1110 0110 Es ] ]
50 X A 421 1110 0111 E7 ) X
52 Y A8 1110 1000 E8 Y Y
s3 2 A8 1 1110 1001 E9 z Y4
54 0 8 2 1111 0000 FO 0 0
55 1 1 1111 Qo001 F1 1 1
56 2 - 2 1111 o010 F2 2 2
57 3 21 1111 0011 F3 3 3
58 & 5% 1111 0100 F4& & 4
59 s 4 1 1111 o101 F5 5 5
60 6 42 1111 0110 F6 6 6
61 7 421 1111 o111 F7 7 7
62 8 8 1111 1000 F8 8 8
63 9 8 1 1111 1001 F9 9 9

« In the 1400 Interpreters» the wordmark bit being off
represents a wordmark being present.
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1500 SPO CONMANDS
INTRODUCTION .

L L X L L X T 2 2 T T J

The 1400 SPO commands were designed to provide the user with all
the cdntrols ‘necessary tc enulate the functions of the
140171440/1460 control panet. Sincer in some cases emulation can
provide some extra featuresr, or provisions for ease of use; an
effort has been made to altow the user to maintain coamplete
coatrol of his enmulated progras with the help of the following
SP0 commands.

GENERAL SYNVAX

Following these feu rules will provide the necessary knowledge to
operate the 180071700 SPO.

<jab=nusber>AX<blanks.al towed><command><any.text><blanks><parameters>ETX

<job=number> The job=nuasber of the B1800/81700 job.

o
13
]

<btanks.attowed>

]

[ ]
”

Zero to any number of blanks
aliowed here.

”»
L]

The three character command described
on the following pagese.

<coxmand>

"
.
L]

<any.text> ‘Any  text that the user would like to
include to document the comwmand in a
better fashiaon (it may not contain
any embedded blitanks). <any.text> is

optionat.

<blanks>

(1}
.
L]

Any number of blanks may be inserted
heres but at f1east one must bhe present
as a deldniter.

s
.
]

<paraseters> Depending on the particular commands
paramseters may be required and must

be separated by at least one blank.




: 6=2
BURROUGHS CORPORAVION ‘ | COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP ‘ 1400 INTERPRETER
SANTA BARBARA PLANT P.S. 2212 5355 (D)

In the case of emutating the target SP0 (1407/1447)» howevers the
format is a little different:

<job-nusber>AX<blanks.allowed>?<input text to the 1400 program>ETX

<input text to the 1400 progras> 33= ‘This is exactly what it
sayse input text to the 1407 program

in response to a3 1407/1447 READ op
code (MITOZ##R or LITOZR#R).

Notez ALYl invalid specifications put the target machine into an

accept state and processing is temporarily suspended
waiting for operator intervention.
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ALIER YARGET MENORY

L2 2 2.5 & 2 2 2 3

s AlLTer »

ARARNNEES

- Format2 <job-number> ALTer <3~CHAR ADDR> [<NEW CONTENTS>1

Fuactions

The ALYer comaand is used to modify the contents eof 1400 target
mesory beginmning at the address given in the command by <3-CHAR
ADDR>. These contents are replaced by the <NEW CONTENTS> given
in the cosmand.

The contents of wmemory locations succeeding the given location
are acdified yntil“the <NEW CONTENTS> is exhausted.

ALl leading blanks occurring in the <NEW CONTENTS> field are
ignorede.

Upon cospletion of the AlLTers» the interpreter displays the new
contents of 1400 target memory beginning at the given 3-character
address and continuing for 25 characters. If the <NEW CONTENTS>
field is ositteds memory is not altered» but the display only is
given.

To enter wordmarks into memory» an up~arrouw @\ character shoutd
precede the character to cont2ain the werdmark. A wordamark shoutd

not be entered without a succeeding character.

The ALTer command can be specified during the wait state or run
state of the virtuat machine with no apparent 83ag in execution of
the target program.
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Examples:

1AXALT 123

2 6/71400/7ENV =1 123=f2t2teT2t2t2T2t282 120212
671400/ENV =1 ACCEPT.

LAXALT 123 PACOS008P2B12 IMDN

T GZ1400/7ENV = 1 123=PA00S5008%2B123PNT2T2T 22
6/71400/7ENV =1 ACCEPT.

LAXALTER 400 248400
2 G/1400/7ENY =1 400=A24B400MN

G/L400/ENY =1 ACCEPT.

IAXALTERSTHIS.TO.THAT 600 PN12345678901234P.000999N
X G/14007ENV =1 600=DPN12345678901234P.000999"
6/14007ENY =1 ACCEPT.
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CLEAR CONSOLE INQUIRY

REAREERER

= CLEar »

t 2 2 2 2 2 2 2 3 4

Forsat: <job-pnusber> AX CLEar
Functions

The CLEar command clears the last unused message to the target
SPO buffer if used white the target progras is not running. As a
cesponse to a 140771447 readr, the CLEar command causes the read
to be ignored and processing continues with the next instruction.
CLEars are not stored up as in the target SPO input (=2=<TARGEY
SPO INPUT>). CLEar resets the Inquiry Indicator and sets the
CLEar Indicator.

- Exampless

LAXCLE
I 671400/ENY =1 ACCEPT.

1AXCLEAR _
216/1400/ENY =1 ACCEPT.
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DISPLAY YARGET MEMORY ON SPQ

2 2 2 2 2 2 2 2 2 2 4

= DISplay «~

(X2 2 2 52 2 & & 2 2 J

Forsat: <job-nusber> AX DISplay <3-CHAR ADDRESS>

Functioﬁ:

The DISplay command

is used to disptay on the SPO the contents of

1400 target memory beginning at the location given by the <3~CHAR
ADDRESS> field and continuing for 25 succeeding tccationse.

‘A  wWordmark in a

character preceding

All tradiling btanks

The DISplay command
run state of the

automaticatly.

Examples:

1AXDIS 120

tocation is displayed as an up arrouw ( )
the character contained in that location.

are removed from the display.

.can be specified during the wait state or the

virtual machine anc witl return to that state

% G/1400/ENV =1 120 =A242%2TA005008T2481234N12
6/71400/7ENV =1 ACCEPT.

LAXDISPLAY 599

X G/1400/ENV =1 S99= AN12345678901234M™. 000999
6/1400/ENV =1 ACCEPT.

AAXDISPLAY.THE.NEXT.LOCATION 615
Z G/14007ENY =1 615=P.000999PN
6/1400/7ENV =1 ACCEPT.
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DUNP TARGEV MEMORY Y0 PRINIER
L2 2 £ 22 2 2 J

= DUNp =

REXABEEN

Formats <job=number> AX DUMp [<DUMP TITLE>]

Functionz

The DUMp command is used to dump the contents of 1400 target
menory to the line printer.
The duap is preceded on the listing by the liness
221400 MENORY DUMP
L<DUMP TITLE>]
fotlowed by a tine which contains the followinge.

1« The Instruction Address Register Cin décilal) and
(3-char format).

2. The next instruction to be executed.

3. The contents of the A and B address registers.

4« TYhe Sense Switch settingse.

S. The Arithmetic Condition Indicator (<» =» >)

6. The Overflow Indicator ("0V" if set» blank otherwise).
7. The error flags and branch indicators CLoKsYoXoNoMr¥o\)e
8. The contents of the Index Registers X1» X2, X3.

9. The contents of memory lLocatiens pointed to by the A and

P address rvegisters (*°%s if the corresponding register
is not a valid 1400 address). ’
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If 100 or msore consecutive 1400 target meaory Llocations each
contain <BLANK>, the printing of the corresponding Line is
suppressed. The end of the dump is signified by the Line:

sax END DUNP
The <DUMP TITLE> can be nutl.

This dump can nou be taken while a target program is executings
and the virtualt wmachine will return to execution of the target
progras after the dusp.

Example:s

1AXOUNP
6/1400/7ENV =1 ACCEPT.

L1AXDUMP THIS IS A SAMPLE PROGRAM DUMP XITH THE L INDICATOR ON.
G/1400/7ENKV =1 ACCEPT.



’

-

ese 1400 MCVORY DUNMP eoe

THIS IS A SAMPLE PROGRANM DUMP MITH THE L INDICAYOR ON. .

00639 639 OP=8865L A=091 B8s226 SWsA > L A1=251 X2aXER X3=R OXERROR iﬁ’ X

000¢0 (C00)
00160 (100
00200 €200)
00360 (300)
00400 €400
00500 (500)
006€0 (600)

007€C0 (700)

008C0 (800).

00900 €900)

01000 (300)

01160 €/00)

012¢0 (S00)

01300 (700)

016400 ¢(UOO)

aeo END DUNP ene

.........o".‘.‘...x’.‘......z’.‘.‘....s’........69.‘..0‘.. ".......6,....‘...""‘.....‘,........,’

£,019027,031,038042803179818400L0463528%048588 VERT. REDUNDANCY CHECK 50808153 0101125120XERROR

1 1 1 1 21 1 1 1 1 111 1 11 1
....I...o’..."..’19.......029.“'...'39..‘.....‘9.......059.......'69...‘....79"......69..-...‘.,,
169 1234567890ABCOEFGHIUXLMNOPQRSTUYNXYZ . <830=/,X83¢!2: EVENODDREAD ERRORWRITIEN

1 1 1 1 1 1 1 1
....I“.o’.’..'...19....‘-'.29........39‘....l..k9........5,......‘.69.‘......79‘.......a’....'...,,
X : X . ' 61 6t |
13 2 3

00000000090000000.l’oao.....Z’co-..c..390..-0...‘9......ocsqno0-000.690'01010079000oc..oﬂ?-oo.o..o’,

. »008012,001100118361080A8421/340080 B389568185881n000M360392
1 1 1 1 1 1 1 1 1 1 1
‘.......o’..'.....l9...'....z’..'.ﬁ...39...'....‘9.'...'..59...I..C'6’.....l..,9..'.....89'.‘....',’
/3327350055210 083085L0910888T01 LS50262L550276»261261M088463M125261MXU4261WBBOILMRBL261WIB23LM2B4261
1 11 1 - 1 1 1 1 1 1 1 1 1 1 1 1
..‘.....09.‘......19..-...’.29...‘....}9.‘.....l‘9...l....59..‘.....69........79'....'..69“......9’
WBB37LMIUL261WBBSILUXULBUIULBURULBURULINSET /7250M2U4272RB61281092204409222788
1 1 1 1 1 1 1 1 1 1 1 1 1 1
........09...‘..‘.19..'I-...29......."39.‘..-...‘9....Q...59......‘ld9.......'79.-..Q...u?..'."..99
81LBY00C/250M2U4272RB6683M092215409222760865LM0972858921E2M102285/250K %8427 2RBT098M09221580922358925L
1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 .
....-...09.....l..l9‘0..l...z9....0...39...“.‘.‘9........S9.O......69‘..'....,q..ll....u?.‘......’,
BI44C/250HXBL2T2RBL2TBAN092204M0922358963L M0972858983E2M4102285/2508427DC0881068786/7B997A0830888427
1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1
..‘...‘.09.....’..‘9'...‘..029.....O..39C..l‘...‘\".......59..’....Ib9........,9..‘.....B,“.C....,’
UZUARB427UXULBUXULEBLOTUXULBUIVULEBLBOUIULBUIUGERLIIUIULBUIULERSOEM09226478656CB664M09224TH09T72855915¢E
1 1 1 1 | S § 1 1 1 1 1 1 1 1 1 1 1 1 1 1
.......lo9‘."....l9........zg.-..‘...59........‘9......0059'....‘Q‘.‘r’9....‘...,9..’....’69‘.......99
21102285/612250.901 .657M09224740972350959E2H102285/709250.945M0922478753CBT761 «754L0910888:2708
11 1 1 11 1 1 1 11 1 1 1 1 1 1 1 1
evecescelPccececeelPeccceceeclTenccaccolVececncceebFeccncaceIPecnacceebPecccaceelPececrcnctifecceceaa??
5540630858427 B:4IGUXULN/343299 LOB30850d4627TMLIT74205M177216M174228M1T7235M187252M1942
1 ] 1 1 1 1 1 1 1 1 1 1 |

'.-....--09-.-.4.o.l9.--.--..Z9o.-p...o5?c'--.;..6’.....-..59.-...o«.69.-..-...79..--.o-.ﬁ?.-c.--..99

64M1512742/299F413J WRITTEN WRITTEN . READ READ INDICATED CHARACTER CHARACTER
1 11 1 1 . o

..-'....09..‘.‘QQQt9‘.."..‘29“0‘.‘.159‘.QIC...AQ“......59..‘..{..690.......7’...'....69...-‘...99
2,049L0772772/72772</40/760</780L/972802/2800360 11
11 1 11 il 1 1 11 1 1 31 .

-.--....09.-c-....19.....‘..z9c..--...39--.-....59-..-..;.59........69....-.o.”o-.coa.-ﬂ’...o-...’9

BUOLFBBOOKE432 5W =F LOAD MODE

1 1 |
..‘.....O’..l“..ll".“‘..'290‘......39...Il.“‘?.lo....'59........6’.‘......’9‘.....-.6’.....‘.'99v
Mel13467HLT3480ML13423MAL3506M41357 1MLL13612M413668K413709MU992998T36 SHaF LOAD SN=F LOAD MODE

1 1 1 1 1 1 1 1 1 1 1

o

JNNT THOWIN TVIRVE

INVId vivENdYE VYiINVS
dNO¥S SN3ILSAS ¥3IL1NINDD
NOIL1VHO4N0I SHINOHMNE

*s*d

(0> SSsf£S 2322

Y3434d¥IINE 00Y1
TIVILINIGISNCD ANVJINDD

6-9




T L o 6-10
BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSYENS GROUP 1400 INTERPRETER
SANTA BARBARA PLANTY P.S. 2212 5355 (D)

EMD OF 1400 408

RAERGEANE

®« END »

L2 L &2 8 2 4

Format: <job-number> AX END [<6-CHAR ADDRESS>0UMP]
Functions

The END command is used to terminate a 1400 jobe Hhen onty END
is specified»r processing stops tespcorarily white the next 1400
job is toaded (sase as <job-number> AX L3Ad). When a 6-character
address is givens the virtual machine willt issue an END
automatically when the following is trues

1. A4register = first 3 char address (leftmost out of
6-chars).

2e a~régister = tast 3 char address (rightmost out of
b6=chars).

3« A HALT instruction is executede.

I1f DUMp is also specifieds then a target memory dump will be
produced before the END is issued.’ The 6~char address aust be
specified to get the dumpe.

The END command can be specified during the wait state or run
state of the virtual machine and will return to that state
automaticaltye. :

Examptess
1 AXEND

1AXEND 999999
6/71400/7ENY =1 ACCEPT.

LAXEND 999999 DUNP
6/1400/7ENV =1 ACCEPT.
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EMD OF EILE N DEVICE
ARAEARESEED

* EOFile »

t2 s 222 222 £}

Forsat? <job-number> EOFils [<ETX> or <LOGICAL DEYICE MNEMONIC>]
Function:

The EQFile command is used to close a fite on a particular device
and divert one's output to another device- fFor instances the
coasand may be used to stop output from being printed and to
continue backup only. Specification of <ETX> or incorrect
specification of the togical device mnemanics wilt produce a list
on the SPO of the correct mnemonics. The f{egal mnemonics ares

CRD <«+s Card reader (which ¥inctudes the reader stacker setect
files)

PRYT o.o Line printer

PCH ... Card punch

DXOs DK2s OK4» DK6 and DK8 ... Respective 1311 disks

TP1» TP2s TP3» TP4» TPS5» and TP6 ... Respective tape units

The EOFile command does not stop the virtual pachine®s target
programr unless specified incorrectliy.

Note: = "EQOF CRD™ does not set the tast card indicator.
Examples:

LAXEOF TPi

"LAXEOFILE PRY
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END OF B1800/81700 408
. ' E 2 5 ¢ B2 £ X

* EQJ =

[ X 2 2 & 2 2 J

Forsat: <job=number> AX EO0J [<6-CHAR ADDRESS>DUMP]

Functions

The EOJ command is used to terminate the interpreter (1800/1700
job). When only EQJ is specifieds then processing stops entirely
and the interpreter goes to end of jobe. Hhen a 6-character
address is specifieds the interpreter will go to end of job if
the follgwing is true:s

8 A-registér = first 3 char address (leftmost of 6-chars)
and
2. B-register = last 3 char address (rightmost of 6~chars)
and
3. A HALT instruction is executed
If DUMp is atio specified» a target memory dump is issued just
before end of jobe. The EQJ command can be specified during the

Wait state or the run state of the virtual machine and witl
return to its previous state automaticallye.

Exaeples:
1AXEDJS
6/1400/ENV =1 E0J. #=14 TIME = 22:18316.0
1AXALTER 123 AN14S678A. AN
X G/714C0/ENY = 1 ACCEPT.
1AXEQJS 145678 .
6/71400/ENV = 1 ACCEPT.
1AXTRANSFER.TO 123
G/1400/7ENY =1 €0J. #=17 TINE = 22:22:29.9
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EX G/1400/ENY
6/71400/7ENY =1 BOJ. #=20 PR=4 TINE = 22322:52.4
X 6/1400/ENV =1 REAODY.
6/1400/7ENV =1 ACCEPT.

LAXALTER 145 PN999999DAN
X G/71400/7ENV =1 145=MN99999IN.AN
6/71400/ENY =1 ACCEPT.
1AXEQJ 999993 DUNP
671400/ENY =1 ACCEPT.
LAXTRA 145
6/71400/7ENY =1 EO0J. #=20 TIME = 2232325435

<DUNP WAS PRODUCED HERE>
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CONVERY

3 CHARACTER ADDRESS T0 5 DIGIT
5 DIGIT ADDRESS TO 3 CHARACTER

L2 ¥ I R 2 8 2 2 2 ]
= EQUats =

tEE S B X &2 4

Formats <job~number> AX EQUals [<5~DIGIT DECIMAL ADDRESS> or
<3~-CHAR 1400 ADDRESS>)

Functions

The cosmand EQUals accepts either a 5~digit decimal address or a
3-character 1400 address - and then displays the opposite
equivalent. ’

This command may be specified during the wait state as well as

" run state of the vxrtual machine with no appreciable performance

{oss.

Exanples:

’ 1AXEQU I9R

"% 6/1400/ENV =1 I9R‘= 11999
G71400/7ENY =1 ACCEPT.
LAXEQUALS 6ol

X 6/71400/ENV =1 G661 = 15769
671400/7ENV = 1 ACCEPT.
LAXEQU 11999

X G/71400/7ENV = 1 11999 = I9R
6/71A00/7ENV =1 ACCEPT.

" LAXEQUALS 157569

X 6/71400/ENV =1 15769 = 661
6/1400/ENY =1 ACCEPT.
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L0AD CARD

. L2 2 2 2 5 2 2 4

* LOAd *

(2 2 £ X 2 1 24

Forsat: <job=number> AX LOAd

Function:

Mhen specifiedr this command reads the first card (record) from a
unit tabetied by the IEP (i.e.r» the 80-coclumn card reader).
(Default is “CARDS.1400%» unless changed by the environment
specifications.) The Instruction Address Register is set to 1400
tocation (001. A wordmark is placed in that tocation and then
coatrol is transferred to the instructions at that location.

The 1400 program should be self-bootstrapping (self-loading) or
the interpreter will completely scan the deck of cards (file of
cecords) until setf-bootstrapping becomes evident or until the
ZEND carde.

Exaspless -

1AXLOA

1AXLOAD

1AX LCAD CARD
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LOAD JAPE
t 2 222222222 2 X4

& LOAd TAPe =

REERAREREREAS

Format:s <job=number> AX LOAd TAPe
Functions

This sequence of events takes place:
1. Clears target memory

2. Sets a wordmark in Location 001.

3« Reads the first record on TAPEL in Load mode and even
parity. (TAPEL must be specified within the environment
for this command to execute.)

ke Moves the record to target mesory beginning at location
001.

!

S. Control is transferred to the instruction at location
001.

Errors occurring in the specification of the cosmand other than
LOAd will cause the command to be considered as "LOAD CARDS".

Exasples:

1AX LEA TAP
1AX LOAD TAPE
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TURN ON/GFF DISK KEYS/SWITCHES
222232 2 §
& QN =
« OFF «

L E 2 2. 2 2 %
Format: <job~number> AX ON or UF {(DISable or WRIte or ADDress] ...l
Functions
DISabte refers to the Disable Lisk Address Compare Key.
WRIite refers to the MWrite Disk Switch.
ADOress refers to tke Hrite Address Ney.

Whether ON or OFF is specifiedr those indicators which are one

whether or not they have been changeds are displayed as a

(E} response. Just specifying ON or OFF will respond with those
. indicators that are one. :

More than onb indicator can be operated on by one cosmand
specifications by follouing the basic rule of <BLANK> delimiters.

Alsos» the disk error indicators (¥Y» Xs MWs V¥» Ns and \)e» are
displayed if they are one

Exampless

LAXON

Z 6/1400/ENV =1 ON=DIS NRI ADL ¥ X W V N
1AXOFF DIS

X2 6/71400/ENV =1 ON=HRI ADD Y X W V N

L1AX OFF ADDRESS
X 6/1400/7ENV =1 ON=MWRI ¥ W
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" ENIER MGEMAL MODE

L2 22 22 5 L 2 )

& REGular =

EAARRRNERED

Formsats <job-number> AX REGular
Functions

The REGular command is used to return to Regutar processing modes
(as oppesed to Single=Step processing xoded. This command should
be followed by one of the following cosmands to continue
processings

<job=nusmber> AX STArt

<job=number> AX UK

<job=number> AX TRAnsfer »

<job-number> AX TRAnsfer <3-char address>

Examples:

1AXREG
Z 6/140C/ENV =1 eex REGULAR PROCESSINE MODE RESUMED
X 6/71400/ENV = 1 IAR=00500 (500) OP=B400 A=400 B=504
6714007ENVY =1 ACCEPT.

1AXREGULAR
X 6/1400/ENY =1 =»ae REGULAR PROCESSING MODE RESUMED
X 6/71400/ENMY =1 IAR=00500 (500) OP=B400 A=400 B=504

6/71400/ENV =1 ACCEPT.
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RESEY INEICATORS

REESEERENS

& RESet =

ARREREHEN
Format: <job~number> AX RESet
Functions

The RESet comamand performs the same functions as the RESET key on
the 1400 Processing Unit.  Specification of this command causes
att indicator flags to be cleared» except the Comparison
Indécators and the Sense Suwitchese. The Op Code and Instruction
Length Registers are cleared atso. The contents of virtual
semory»r and the target machine®s address registers are not
affected.

(Exception: the branch address on a "halt and branch™ type of
halts in which the IAR is set to NSI of the halt instruction.)

Examples:

1AXRES

‘X G/1400/ENY =1 =»x MACHINE RESET

X 671400/7ENY =1 IAR=00500 (500) OP=B400 A=400 B=504
6/71400/ENY =1 ACCEPT.

LAXRESEY

I 6/1400/ENV =1 =»ses MACHINE RESET

Z 6/71400/ENV =1 1AR=00500 (500) OP=B400 A=400 B=504
671400/7ENV =1 ACCEPT. :
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BUN
sraENER
= RUN =
' YIIITT

Format: <job=aumber> AX RUN
Functionz

The RUN cosmand performs the following functions:

1. Returns the state of the virtual machine to Regular
Processing mode (non Single~Step moded.

2. Reseots the Stop Address

3. Begins execution of the target prograa at the location
currently in the Instruction Address Register (IAR).

Exampless

1AXRUN
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SEY TARGEY MEMORY

L 2 2 2 2 2 2 4

&« SET »

[ X 2 2 2 2 ]
Format: <job=number> AX SET <CHARACTER>
Fuanctions

The SET command is used to set all of 1400 target memory to the
character contained in the <CHARACTER> fietde.

If more than one character is entered in the <CHARACYER> field»
the first character is used.

The character <BLANK> cannot be entered directly» but memory will
be set to <BLANK> if the <0HARACIER> field is omitted.

Menmory chn be set to a character with a wordmark by entering up
arroun ( ) followed by the character.

Exaspltess

1AXSET
671 400/ENY =1 ACCEPT.
LAXSETA 2 -

6/71400/ENVY =1 ACCEPT.
LAXSETAAN
6714007ENV =1 ACCEPT.
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ENIER SINGLE SYEP PROCESS MODE

ARNBEENOEER
* SINgle =

L 22 2 & 222 2 4

Formats <job~number> AX SINgle
Functions

The SINgle command is used to »nter the Single~Step Process mode
of the 1400. It may be entere] at any time during or before the
execution of a 1400 progras. The fetch of the next instruction
in sequence is performed and th:n control is returned to the
usera. -To execute the next si:quential instruction» one of the
following shoutld be specified:

<job=nuaber> AX STArt
<job=number> AX OK
<job=number> AX TRAnsfer =

To retura to Regular processing modes the command <job-number> AX
REGular should be invoked. Messages as to the processing modes
currently invoked are displayec on the SPO0 whenever SINgle or
REGular is specified.

Exampless
1AXSIN
% 6/1400/7ENY =1 =ex SINGLE STEP MODE
2 671400/7EXY =1 IAR=00500 (S500) OP=8400 A=400 B=504%
6/1400/7ENY =1 ACCEPT.
1AXSINGLE
L G/1400/ENY =1 s«a SINGLE STEP MOOE
X G/14008/7ENKV =1 JIAR=08500 (S09) 0P=B40O A=400 B=504

G/1400/ENV =1 ACCEPT.
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STARY EFOCESSING

ARCEETETS

* STArt =
& 0K ®

L 2 i 22 X2 2 2 4

Forsats <job~number> AX STArt
<job=-number> AX 0K

Functions

The SYArt/0K command causes th:@ execution of the 1400 progras to
begin at the current value of tie Instruction Address Register.
If the virtual machine is in Single-Step moder the STArt/0K
cosmand will cause only the cur ‘ent instruction te execute. The
Instruction Address Register i; incresented by the length of the
current instruction.

Exampless

1AXSTA
Z 6/71400/7ENY =1 IAR=00500 (500) OP=B400 A=400 B=504
6/714007ENY =1 ACCEPT.

LAXRESG
%I 6/1400/ENY =1 =as REGULAR PROCESSIKG MODE RESUMED
%2 G/1400/EKY =1 IAR=00500 (500) OP=B400 A=500 B=LO04
671 400/ENY =1 ACCEPT.

LAXSTART

1AX0K
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SYOP YIRTUAL MACHINE

E 22 B2 2 k2]
* ST0p =
* STP =&

EEBEREAN

Forsat: <job~number> STOp [<3-CHAR HALY ADOR>1
<job=number> STP (<3-CHAR HALT AODR>]

Functions

1f the halt-address is teft btanks the STOp/STP command causes
the halting of the target progras in the fetch cycle foltowing
the execution of the current 1400 instruction. The current state
of the target machine is displayed on the SPO.

I¥f the 3-character halt address is specified» then the target
machine will hatt whan the Instruction Address Register is equal
to that haltt addresse. To void the hatt addresss, a STOp/STP
cosmand without the halt address given can be specifiedr or the
RUX commande A STOp/STP command with the halt address givens may
be specified before or during the target programs®'s execution.

To restart the target machines one of the following can be
specifieds

<job=number> AX TRAnsfer »

<job=number> AX S5TArt
<job-number> AX 0K

To restart the target progras at a neu locations specify the
followings

<iob'nunker> AX TRAnsfer <3-CHAR ADDR>

If the virtual machine is ¥n Single=Step woder the STOp/STP
coasand has no effecte.
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Exampless

1AXSTOP
Z G/71400/ENV =1 sex PROGRAM STOPPED
X 6/1400/ENV =1 IAR=00400 (400) OP=B500
671400/7ENV =1 ACCEPT.

LAXSTGP 500
6714007ENY =1 ACCEPT.
LAXSTARY
X G/1400/ENY =1 =as PROERAM STOPPED
I 6/1400/ENV =1 IAR=00500 (500) OP=B400

6=25

COMPANY CONFIDENTIAL
1400 INTERPRETER
P.S. 2212 5355 (D)

A=500 B=404

A=500 B=404
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SET/ZDISPLAY SENSE SMITCHES

YT X X 222 X2 2 2 1
& SH= ®
« SHltches =
2 X 2223222 ] ]

Format: <job=number> AX SH= <SWITCHES>
SHltches ?
OFF

Functions

The SH= comsmand is used to set or display the current sense
suitch settings. '

When the <SWITCHES> field is omitted or when the <SWITCHES> field
is a question mark (i.e.r <job=number> AX SH= 2)» the sense
switches are displayed on the SPO in alphabetical order.

When OFF is specifieds all switches are resete.

 Nhen the <SHITCHES> field is a <VALID SWITCH GROUP>, the switches

are set and current status of the sense switches is displayed on
the SPQ. ’

A <YALID SWITCH GROUP> is defined by:

<VALIC SWITCH GROUP> 33= <VALID SWITCH>/
<DELIMITER><VALID SWITCH GROUP>/
<VALID SWITCH><VALID SWITCH GROUP>

<VALID SWITCH> 33= A/B/C/DJ/E/F/G
<DELIMNITER> 23= BLANK
Notez As the above BNF implies» switch names may be entered in

any order (i.e.r SH= A G B <ETX>).
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The Sk= command can be specified during the wait state or run
state of the virtual wachiner» with no apparent lLlag in the target
prograa®s executione.

Exampless

1AXSH= ‘

X 6/71%00/ENV = 1 SH= AC

6/71400/ENY =1 ACCEPT.
1AXSUW=2

X 6/71400/EMVY =1 Sk= AC

6G/1400/7ENY =1 ACCEPT.
1AXSH= AB D

I 6/140C/ENV =1 SH= ABD

6/71400/ENV =1 ACCEPY.
1AXSH= E

Z G/1400/7ENV =1 SH= E

6/71400/ENV =1 ACCEPT.
1AXSM= OFF

X G/1400/ENV =1 ses ALL SWITCHES ARE OFF
6/71400/ENY =1 ACCEPT.
LAXSH= :

I G/140Q/ENV =1 =sa ALL SWITCHES ARE OFF
6/71400/ENV =1 ACCEPT.
1AX SHI F6

Z 6/1400/7ENV =1 SH= FG
6/1400/ENY =1 ACCEPT.
1AX SWITCHES.ARE ABC

X 6/1400/ENV =1 SH= ASBC
6/71400/ENRY =1 ACCEPT.
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JRANSFER JO YARGEY MEMORY ADDRESS

ERRBANAANRNNN

+ TRAnsfer =
[ XX 2222 X2F 2 4

Formats <job-number> AX TRAnsfer <3-CHAR ADDRESS>
Function:

The TRAnsfer command is used to alter the Instruction Address
Register to <3I-CHAR ADORESS> and begin execution. The <3=CHAR

ADDRESS> must be present. If the <3-CHAR ADDRESS> given is a
single asterisk ("+%"), execution begins at the current value of
the Instruction Address Register. '

Examples:
1AXTRA 400
LAXTRANSFER 400

LAXTRA »
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DISPLAY STAYYUS

t X 2 £ 2 2 4

= WY =

t 2 2 2 2 1
Forsat: <job-number> AX WY
Functions

The WY cosmand displays on the SPO0 the current state of the
virtuat machiner as well as the current values of the Instruction

Address Registerr» the current instructions and the A and B8
registers.

Since the interpreter was designed to aultiprograas it is
sometimes difficult to know what the virtual machine is doing at
any  particular tine. Hithout visibly interrupting the target
prograa®s executions the current status of the wmachine is
displayed on the 5P0.

Exampless

LAXNY
I G6/71400/EKV =1 sse AX DS MAITING FOR KEYBOARD INPUY

X G/71%00/ENY =1 IAR=00500 (500) OP=8400 A=400 8=504
6/71400/ENV =1 ACCEPT. :

LAXNY :
X G/1400/ENY =1 e=o PROGRAM EXECUTING
X 671400/ENV =1 IAR=00400 (400) @OP=2 A=400 B=333
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MESSAGE 10 SPO
[ X2 Z 2 288X 311
* sCOmment

L2 R ¢ 2 222X 22
Forsat: <job~number> AX *COmment [ <COMMENT>]
Function:

The =COnnent command is used to enter a comment Line onto the SPQ
Listinge.

The <COMMENTY> is listed on the SP0 only and perforas no function
in the interpreter. :

The =COmsment may be specified at any timse with no effect on
perforaance.

@ The <COMMENT> fietd may be null.
Exampless

iAX =CO0 THIS IS A COMMENT ON THE SPO
6/71400/ENV =1 ACCEPT.
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LI3Y COMMENT ON PRINTER

L2 2 & 2 2 2 ]
® SRk &
(X 2 2 2 £ X4

LIST COMMENY ON PRINTER
Format: <job=number> AX sa« [<COMMENT>]

Functieon?

This cosmand is used to enter a comsment Line on the 1400 printer
outpute.

The three asterisks (**x) are listed with the <COMMENT> on the
Listing sa that the comment can be discerned froas 1400 progran
outputa '

The <COMMENTY> fietd say be nuiltl.
Exampless

L1AXexaTHIS IS A COMMNENY ¥O THE LINE PRINTER
G/1400/ENV¥ =1 ACCEPT.
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- ENTER YARGEY SPO INPUY
I 2 Z T 3 2 2 IS X RS TTT X

* 2<TARGET SPO INPUT> =

BEREAREARAAAREAEARERARARR

Format: <job-number> AX 2<TARGEY SPO INPUT>

Functions

This cowmand sets the Inquiry Indicator and fitls the target SPO
buffer with <TARGET SPO INPUT>. It can be specified before it is
asked for» and will be remembered. Otherwise» when it is asked
fors

ex ENTER 1400 DATA -

the same responses "2<TARGET SPO INPUT>" is required. The
interpreter will save only ane target SPU message» so repeated
2" commands will replace the existing contents of the target SPO
buffer.

Examples:

RAXZTHIS IS A RESPONSE TO AN INQUIRY
1AX?YES
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INYERPRETER QPTJONS CINTOPT)

t 2 2 4 E 2 2 8 2§

= INTOPT »

(2 2 22 2 2 % £ &

The INYOPT isplementation is another effort toward elimination of
altl 1400 Interpreter user/operator intervention. This stratagena
allows one to specify all necessary SP0 commands on cards within
one's prograe deck. Alsosr certain options may only be specified
at run tise.

SPD commands inaccessible frow INTOPT cards:

LOAD ... to prevent recursive toading
HY eeeso because fields normally displayed have not yet been
given vatlues

SPO cosmands usable from INTOPT cards:

ALY CLE CON eIs DU END EOF EQJ EQU LOAD TAPE
N OFF REG RES RUN SET SIN STA STQ STP
SW= TRA  ees «CQ ?

Notes #C0 displtays a comment from an INTOPT card to the SPO.

Processing options includes

RCB.ALLONED 2-ece- switch modes to Read Coluen Binary

INVERTEDLEDIT wee suitch EDIT to nen~U.S. style (i.e. periods/
commas interchanged)

SYSIN cececccececse do ‘.UAD from SYSIN fi‘e

Notez Processing options are gnly usable through INTOPT and pot
from the SPO.

 Character changes:

» replaces /M Cup arrow)
2 replaces ETX and is used as a cosmand entry separator
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Exampless
l---.---‘-----'— LA K X N L I X L L A F X XL N 1 X LI K T X T R J X T K 2 J1_ X X 2 J L L X X T J
L] INTOPT ALTER 123 2A123687-N
]
,----'--‘--‘------------“ e X X K T X ¥ N ¥ ¥ ¥ K ! ¥ ¥ B ¥ X I ¥ ¥ ¥ L ¥ ¥ 1 T J
¢ INTOPT DIS 123 2 RCBLALLOWED
]
,-'-’---‘-‘------‘_ L X K 1 X K L X K L BY¥ R _ Y X _E X X XK X X 1 F J B K X X N I R X X R J
| INTOPT SK= 8 3 EQU I9R

Notez The keyword INTOPY can be located in any card columns;
the format is freer but relationail. ALl specifications
sust occur within columns 1 through 72 inclusive.
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PROCESSING QPTIONS

The options listed below modify the behavior of the interpreter
during the processing of an entire jobe. (Therefore» these
options cannet be changed gduring processing of the jobs or
essentislly after the LOAD proccss has occurred.)

agPYION ’ MININUM ABBREVIAYION
RCB.ALLONED RCB
INVERTED.EDIY NV
SYSIN SYS

Note that RCB and SYS are mutually exclusive because they are
both required to be the {ast INTOPT specified.
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BEAD COLUNN DINARY

EERNRGCEAARSARRS

eRCB.altoweds

L X223 22222 22X

Read Coltumn Bimary is implemented in the 1400 Interpreter. When
utilizing column binarys it is imperative that the following be
trues

€a) RCB.atlowed is the final INTOPT gptien
and (b)) is folltowed by a ?END record
and €c) is followed by the binary deck prefixed by ?2DATA<file~name>
and postfixed by BIN.END.

The follouing example iltustrates this sequence.

WX 1400
2DATA CARDS.1400
INTGPT  RCB.ALLOWED
- 2END
20ATA BIN.1400

o BINARY OR EBCDIC PROGRAM

BINLEND
2€END
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INYERIED EDITY

(23228 2222 2 2RZ] 2]

«INVerted.edits
L I X222 32 X223 ) &

This processing option causes the EDIT opcode to generate
non~U.S. style of forsats. This means that commas and decimal
points are interchanged.

Exasple:
Field 1234567
UeSe Result 312, 34567

Nea U.S. Resutt 12.345267
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SYSYENM INPUT

L 2 2 2 X 2 1

«SYSine

AR EEER

This processing option allous the user to keep his object deck on
other storage media. Through file equations of the SYSIN file»
or by declarations in the environment compited by the IEP (see
PeSa 2212 5504» 1400 Interpreter Environsent Programs "SYSIN™)
the user defines where the SYSIN file resides. It can reside on
7= or 9-track magnetic tape (NRZ or PE) or on any type of diske.
Note that the SYSIN file is a B1800/81700 file which is wusually
created by using DMPALL, or file equating the Autocoder®s object
code punch fitle to disk/tape.

It is got a2 1311 fites; it dces not reside on a virtual 1311 disk
and cannot be accessed by 1400 disk/tape instructions.

The default name for the label card is "CARDS.1400".

Sample SYSIN deck setup:

USER®*S CARD DECK USER®*S SYSIN FILE (DISKI!APE)
2€EX 1400 2DATA CARDS.1400
PDATA CARDS.1400 2008015 cccwonce

INTOPT SYSIN .

36912 738967 -

12345 12389 -

<datar, if any> <Dbject Programs>
$==> 34679 12873 i==> ?2END
| 2END (o= mmmeccee=s}
] !
ettt bt bttt | e et bl |
fLast 1400 card 1 $181800/81700 End~of~Filel
treported here ireported here L]

Cnrrant(y the implementation is not a dynamic one. In other
wordss» SYSIN should only appear once in any particular job.
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ENULATED INSTRUCTIONS

INSTRUCTION FORNAT (ADDRESS REGISTERSH

] §. OPERANDS 1 AFTER OPERATION
MNEIACT o= mrr e jerwreccrccncnnean]
QP ) BP 1 At B 1 d 1| IAR | AAR | BAR 1 COMMENTS
H § « ] ] t NSI t Ap 1 Bp ¢ Hate.
H 1| « HAAAL 1 t B ¢t BI 1 BI || (Hith indexing)e.

CH & T2 $1ARAY 1 $ NST & A-1 1 A-1 | Clear wordmark. WNordmarks
CH 1 X 1AAAIBBBI t NSI ¢ A-1 | B~1 | are cleared at the tocations
} | ] ] 1 L] 1 ! which are specified by the
i L] { ] ] i ! § A~ and B-address registers

] ] ] ] ] ] 1 | without disturbing the data
i ] ] ] 1 ] ] i at these locationse.
CS 1 7 1AAAS ] § NSI 1t A 1x00-1t Clear Storage. Storage is
] | ] 1 ] ] ] t cleared to bltanks starting at
1 ] i ] ] ] ] I the A~Address and continuing
] | 1 ] ] ] ! downuard in storage to the
| ] ] ] L] ] L] i nearest hundreds position.
CS | 7/ 1AAA18BBBI 1 BI 1 BI 1| NSI 1| Sterage is cleared starting
} ] ] ] ] ] § { at the 8-Address and an
3 ' D T | ] ] ] { unconditional branch is
] 1 1 L] | {] | I taken to the address speci—
| ] L | ] 1 1 i fied by the A~Address.
SN 4 » AAAY £ NSTI § A=1 ¢ A~1 § Set Wordmark. A wordamark
SH &t » LAAALIBBB!Y # NSI 1 A-1 1 B=1 1 is set at the location spec~
L I D {] t 1 ified by the A-Address» the
] ] ] | S | ] | i data at that address is not
| ] | R TR | | I t i disturbed.
D § Z VAAAIBABY 1 NSI & A-Lat A-Lql Divide. The B-Field data is
] ] L] ] 1 ] ] I divided by the A-Field data
§ L] ] I | 1 ! ! and the quotient is devel~
] 1 ] ] ] ] ] 1 oped in the high-order posi-
& 1 | | I | ] ] i tions of the B-=Field; the
] ] t 4 1 ] ] i remainder is in the tlow~
i ] ] ] ] ] L] § order positions of the B~
] (] ] R | ] L] I Fieldes A wordmark must be
] ] ] | [ ] ] ] 3 associated with the high-
(] 1 ! | I | ] ] § order position ef the
[ ] H ] ] ] ! divisor.
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INSTRUCTION FORMAT 1ADDRESS REGISTERSH
| f OPERANDS 1 AFTER OPERATION
HNEHIACT o im e snvn |enacnswrcenccccas |
OP 1t OFP L At B 1 d 1 IAR I AAR | BAR 1 COMMENTS
MA 8 £ BAAAL {] ¢ NSI ¢ A=3 1 A=1 § Modify Address. This instruc~
(] ] 1 ] i ] 1 ! tion causes the 3-position
] ] ] ] ] ] 1 I field specified by the A-
1 ] ] t ] 1 ! I Address to be added to
4 L ] 1 ] | ] ] ! itself.
MA 1 £ (AAALBRB1 $ NSI ¢ A-3 &t B~1 | The 3-position field
] t | | ] ] ] 1 specified by the A-Address
] ] i ] [] ] t ! is added to the B—-Address.
M 1 3 1AAAIBBBY f NSTI & A-Lat B-Lpt Nuttiply. Both fields aust
] i i ] ' 1 ] t have a wordmark asscciated
] L] ] i ] ] ] { with then. The units posi-
] ! ] 1 1 | | t tion of the product is lto~
3 3 V1 ] ] 1 f cated at the B-Address.
ZA 1 %0 AAML 3 § NSI ¢ A-Lai A-Lal Zero and Add. The B-Fietld
ZA 1 +0 1AAAIBBE! ! NSI ¢ A-Lul B-Lb} data is set to zero before
i 1 1 i L] | L] § the A-Field data is added to
] ] ] (] | 1] 1 1 the B-Field data. The zone
] ] i L 1 ] 1 ! bits are removed from all
] L] 1 ] § ] ] § positions except the unitse.
A 3 R FAAMY 1 I NSI ¢ A-Lal A-Lal Add. The A-Field data is
C ) T 1 ' ! added to itself. The A-Field
i i i i i ! 1 { must have a wordmark.
A 1 A LAAAIBBB1 1 NSI 1 A-Lul B-ibt The contents of the A-Address
] ! ] ] ] ’ 1 ‘4 added to the contents of the
§ i L] § L ] i ¥ B~Address. The B=Field must
(] | ] | ] ] i { have a wordwarke. If the
t ] 1 {1 § ] L} § A~Field is shorter than the
] ] ] L] 1 ] ] t B~Fieldr a wordamark must be
] ] ] t ! 1 1] ¥ associated with the A~fField.
B 1§ B taan? | § BI ¢ BI § NSI § With Indexing. A Branch Un~
I | 1 i ] i ] § conditional is taken to the
i 1 ] ] ] [ ] ] ! instruction specified by the
] ] ] i ] ] ! i AAddress.
BU § B BAAAL t 7 tBI t BI 1§ NSI ¢ Successful Branch. :
] 1 ] i 1 NST § BI 1 /¥ t No Branch. If the B-Field is
[ ] ] § ] 1 ] I longer than the A=Field» an
I | ] ] ] 4 | ] ! unequal compare results.
BLCY B 1AAAL $ A 1 BYI 1t BI 1§ NSI 1 Branch if Last Card Indicator
1 ! | | ] i § ON.
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COMMENTS

Nc Branch. This instruction
tests the last card condi-
tion and branches to the
instruction specified by the
A=Address if this condition
exists.

Branch if End~of—-Reel.

No Branch. If a tapemark

or a reflective strip is
sensed during a Write Tape
operationr» an automatic
branch is taken to the in-
struction specified by the
A-Address.

Branch i f Tape Transamission
Error.

No Branch. If a transamissioan
error occurs betueen the tape
unit and the processors this
indicator is turned ON7 and
a branch occurse.

Branch i f Inquiry Request.
No Branch. The branch is:
taken if the *=2?® commwand

has been executed. '
Branch if Equat Compare.

Mo Branch. The branch is
taken to the instruction
specified by the A-Address
if the compare indicator has
been set to equal by the
previous compare operation.
Branch if Low Compare.

No Branch. The branch is
taken to the instructiaon
specified by the A-Address
if the compare indicator has
been set to low by the
previous compare operatione
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COMMENTS

Branch if High Compare.

No Branch. The branch is
taken to the instruction
specified by the A-Address
if the compare indicator has
been set to high by the
previous compare operatione
Branch i f Arithmetic Overflow
No Branch. If an overflow
condition is detected in the
result field» a branch is
taken to the instruction
specified by the A-Address-
Branch if Carriage Channel
No<. 9. :

No Branche. The branch is
taken to the instruction
specified by the A-Address
if Channetl No. 9 is sensed.
Branch if Carriage Channel
No. 12.

No Branch. The branch is
taken to the instruction
specified by the A-Address
if Channel No. 12 is sensed.
Branch 1 f Sense Switch ON.
No Branche.

d=~Character Sense Suitch

AMMOOo®
aMmmoom

The branch is taken to the
instruction specified by the
A-Address if the Sense
Switch specified by the d-
Character is ON.
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INSTRUCTION FORMAT 1ADDRESS REGISTERSIH
] I OPERANDS | AFTER OPERATION 1
HANE<IACTal=~=oemmmeor jerecnccccccccana—]
OF § OP ¢ At B 1 d ¢ IAR | AAR t BAR | COMMENTS

D R D G D D I WD G S0 G G Y ED W CH S S I N WA G D W A G G U W D W G WA D WD WP W R S SIS S I N IS GBS G5 GE W WS R WD WD NN G W P W WY G W WS WS . . W«

BINI 8 1AAAL I d 1 B % BI ¢ NSI 1 Branch if I/0 Check Stop.
] 1 NSI & BI 1 d!ﬂ 1 No Branch.
1 § d-Character 1/0 Device
Ptus 0O Reader
+ Printer
Minus 0 Punch
The branch is taken to the
instruction specified by the
A-Address if the I/0 indica-
tor specified by the
d-Character is 0OFF.
Branch if Disk Indicator ON.
No Branche
d=Character Indicator
Access Inoperable
Yalidity Error
Wrong~length record
Unequal—Address compare
Any Disk Condition
Access Busy

{ ]
]
]
]
]
1
"
i
BIN ]
]
]
(]
{]
i
|
$
]
t The branch is taken to the
|
]
',4
L]
‘¢
]
{]
]
|
i
|
.,
t
1
1

a

BI
N5 I

81
BI

NSI

axp

- X ex

instruction specified by the
A-Address if the disk
indicator tested is ON.
Branch if 170 Busy.
Ne Branche.
d~Charac ter 170

J Channet - busy

P Printer

-%

81
NS1

81
81

N31

apy

o me GGy U s s RS A A G o Ak R s EEEs A WD e

BINI
BPBI
BPCBI : R Printer Carriage
Yhe branch is taken to the
instruction specified by the
A=-Address if the I/0 indica-
tor specified by the
d-Character is busy.

Branch if Character Efqual.
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COMMENTS

No Branch. The branch is

taken to the instsuction
specified by the A-Address if
the character specified by the
B-Address has the same bit con-
figuration as the d-Character.
The d-Character may be any con—
figuration of the six B8CD bits.
Compare. The B-Field data is
compared to the A-Field data.
The B8=Field wordmark termin—
nates the operation. If the
B=Field is longer than the
A~Fieldr the compare indicator

‘is set to unequal.
‘Move Numeric. A single digit
‘(8=4~2~1 bits) is moved to

the B=Address. The zone bits
are undisturbede.
Hove Character and Edit. The
A-Field data is modified by
the B-Field edit control worde.
With zero suppression the A-
Address register contains the
tocation of the control zero -
+ 1.
Control Carriage.
Contro!l Carriage and Branche.
d~Character lamsediate Skip to
Btank Don't Skip
Channet
Channel -
Channetl
‘Channel
Channetl
Channetl
Channel
Channetl
Channel

VNV WN
ORNONEWN -
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contents of the B-Address
register are stored in a 3-
position field specified by
the A~Address. The B-Address
register contains the address
of this present instruction.
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INSTRUCTION FORMAT 1ADDRESS REGISTERSH
8§ 1 OPERANDS 1 AFTER OPFRATION 1§
NNEL.IACT  j=~rrercccnn jeancccnes ~mnenene |
OFP ¢ OP 1 A1 B 1 d § IAR | AAR | BAR 1 COMMENTS
] ] t ] ] ] 1 t 0 Channei 10
] ] | | ] ] i ] | Channet 11
i { ] } { ] ] { ] ] ] < Channel 12
4 . | i | t ] [] t d-Character Skip After Print to
] ] 1 {] L ] ] ] A Channel 1
& [} L] [} ] ] 1 L] B Channel 2
] ] 1 ] ] ] ] ] C Channel 3
] ] ] ] ] | ] ] D Channel &
i ] ! ] ] 1 | L] E Channelt 5
i i 1 ] L] ] L] ] F Channel 6
) ] ] 1 § ] ! ] G Channel 7
[ ] 1 ] ] i i i H Channel 8
] | | ] [ ] | | i | Channel 9
] | ] ] ] ] i ] +0 Channel 10
] ] ] ] 1 ] ] ] ] - Channetlt 11
! Tt ! ' 1 ' o Channel 12
] ] } § | N | i i
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] ] 1 ] | ' ] ] J 1 space
l ] | I ] L] | 1 K 2 spaces
§ ] ' 3 ] ] 1 1 L 3 spaces
) i ] [ ] { ] ] i ]
i ! L | { 1 i |} d=Character After Print Space
] ] 1 % ! ¢ ] L] 4 1 space '
] I T | ] i [} i s 2 spaces
! i | DR | | i B | 1 ¥ 3 spaces
SBRYt  H l1AaA [ ] It NSI § A=3 1§ Bp | Store B-Address register. The
1 R | | 1 ] ] | I § contents of the B-Address
1 Pt | IR | 1 L] } register are stored in a
3 B | 1] ] ] ] ] i 3-position field specified by
[ | { ] § ¢ ] 1 1 § the A-Address.
SBRt H 1AAAIBBB!Y t NSI 1 A=3 &t Bp 1§ Store B-Address register. The
i | ] ] ] { !
] 1 ] ] § L] ]
| | 3 L] | ] ]
] ] § ] i ] ]
] ] H] ] . ] {]
1 ! | i B | i 1]
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COMMENTS

Zero and Subtract. The sign of
the A-Fietd is changed. A word
mark must be associated with
the A-fField data.

The A-Fietd data is subtracted
from the zeroed B-Field and
the sign is changed.

Overlap OFF. This instruction
returns the processing unit to
norsal operatione

Overtap OFF and Branch- A
branch is taken to the in-
struction specified by the
A~Address.

Reset Overtlap. This instruc~
tion resets the Overlap mode
and returns the processing
unit to normale.

Reset flvertap and Branche. A
branch is taken to the in-
struction specified by the
A-Address.

Overtap OM. The processing
unit is set in Overlap wmode.
Overlap ON and Branch. A
branch is taken to the in-
structiaon specified by the
A-Addresse.

Select Stacker. The card

that has been read or

punched goes to the pocket
specified by the d=Character.

d~Character Feed Pocket
i Read i
2 Read 8/2
4 Punch 4
8

Punch 8/2
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COMMENTS

Setect Stacker and Branch.

A branch is taken to the in-
struction specified by the
A-Address.

Load Characters to a word-
mark.The A-Field data and
wordeark are maved to the
B~Field. The move is stogped
by the A-Field wordmark.

Yhe B~Field wordmarks are
cleareds if present.

Seek disk in Load Mode.

wordmark s.

1BesLb#1l NHrite disk sectors with

1
§ Bp
1

1Be+Lb+3

18+Lb+8

nerdaarks.

Write disk check with
wordmarks.

Read disk with sector count
overlays with swordmarks.
Write disk with sector count
overlays with wordmarkse.

1B#1122120 Read disk track with

addresses with wordmarks.

1B#1142120 Hrite disk track with

addresses with uwordmarks.

I B#114Lf Scan disk with wordmarkse.

| BellelLf
1 BellelLf

A-Lwi B-Lul

ZfF7 «oslouw or equal
IFB...EQU&{

ZF9.-.High or equal
Move Characters to a wovrd-
marke The B-Address is taken
fraom the B-Address register.
The first wordmark sensed
terminates the coperation.
Move Characters to A or B
wordmark. The A-Field data
is unchanged by this
instruction.
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ROT: M 1XFetBBBY R 1 NSI t B+9
] ] i 1 ] ] 1 !
WOTE N 1XF6iIBBBI W 1 NSI 1 B+9
I T i t ‘ i
SOLE M I1XF7V8BBBI W 1 NSI 1 Bee
SDLES M IZFBINNNI W 1! NSI ( E8¢6 1BeL1eLS
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1440 only

1B#1142120 Read disk track uwith

addressesa.

18#1142120 Hrite disk track with

addresses.

i1B*11e+Lf Scan disk.

2F7e..lou or equal

b4 X . PN .Equal

2F9<caHigh or equal
Read a €Card. The B-Address
specifies the beginning ad-
dress of the input card area.
The data is transferred to
starage untitl a groupaark
wordmark is sensed which
terminates the instruction.
Punch a Card. The B-Address
specifies the beginning ad-
dress of the output card area.
The data is transferred from
storage to the card punch
until a groupmark wordmark is
sensed which then terminates
the instruction.
Write a Line. The B-Address
specifies the beginning ad-
dress of the print area. YThe
data is transferred fronm
storage to the printer until a
groupmark wordmark is sensed
which terminates the
instruction.
Seek Disk. The A~Address
specifies that a seek operation
is to be perforsed- The 8~ :
Address specifies the high=-
order position of the disk-
control field in storage.
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i RD & N 1XFLIBBBI R § NSI | B¢6 1B+Lb+11 Read Disk Sectors. The B-

Address specifies the high-
order position ¢f the disk-
control field. The data is
read intoc storage beginning

at the B-~Address plus 10 posi~
tions and continues until a
groupsark wordmark is sensed
in memory or the end of sector
is reached. If a groupmark

is detected before reading of
the record is completeds the
wrong~length~record indicater
is turned ON.

g+L.be11l Hrite 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
continves until a groupmark
wordeark is sensed in mesory
or the end of the sector is
reached. :
Write Disk Check. The B-Address -
specifies the high~order posi-
tion of the disk~control field.
The operation causes the data
on disk to be compared against
the data in meaory.

Read Disk with Sector—Count
Overiay. The B-Address speci~
fies the high~order position
of the disk~control field. The
nusber of sectors to be read
is taken from the first three
positions of the disk record
and placed in the sector-
count field.
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COMMENTS

Hrite Disk with Sector—=Count
Overlay. The B-Address speci-
fies the high~order position
of the disk~control fieitd. The
sector~count field in the disk-
control field is decremented
by one and then written in the
first three postitions of the
first sector written.

Read Yapes The 2 in the A-
Address signifies the tape
unit froa which the record
is to be read. The operation
is terminated by an inter-
record gap on tape or a
groupmark werdmark in
storagee.

Read Binary Yape.

Write Tape. The B-Address
specifies the high-order
position of the record in
storage-

Hrite Binary Tape.

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 be
reade.

Hrite on Console Printer. A
groupmerk wordmark tersi-
nates the instruction. Only
®)* (35D3)" is supported as
console printer control (CRLF),
carriage return and line feed
character.
flo Operation. 1f characters
without wordsarks follow
this instruction they enter
the A and B-Address registerse.
Any length allowed.
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COMMENTS

Mcve Characters. to recordsark
or groupmark. Characters are
soved from the A-Field to the
B-Field. The A and B-Addresses
specify the high~order posi-
tions of the fields. The opera~-
tion is terminated by a record-
mark or groupmark wordsark.
Store A-Address Register. The
contents of the A-Address reg-
ister of the previous operation
are stored in a 3-position
field specified by the
A-Addres s«

Subtract. The A-Fietd data is
not affected by the
instruction.

Subtract. YThe A-Field data is
subtracted from the B~Field
data and the result is stored
in the B-Field. Atlgebraic

sign control . is implesmented.
Backspace Tape Record. The
tape unit specified by the
A=Address s backspaced untit
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 appraoximately seven
inches of tape. :

Write Tapemark. A special
character (8421) is recorded
follcuing the last tape re-
cord and specifies an End-
of-Reel conditicn.
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Rewind Tape. The tape unit
specified by the A~Address
reuinds its tape.

Rewind Tape and Unload. At
the end of the rewinds the
tape unit is tocked to a
Not Ready status.

Branch if Wordasark andlnr
Zone.

No Branche.

d=-Character Condition

1 Hordeark

2 No Zone

8 12-2one
{(AB-bits)

K 11-Zone
(8» No A bit.)

S Zero Zone
{As No B bit.)

3 Either a word
mark or no zone.

C Either a word
mark or 12=20ne.

L " Either a word
mark or 1li1—-zone.

T Either a word
mark or zero-
zonee.

Read Card.

Read Card and Branch. After
the card has been readr an
automatic branch is taken to
the instruction specified by
the A-Addresse.

Read Coluan Binary.

Read Column Binary and Branche.
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OP ¢ OP &t A 1 B 1 d 1 IAR 1 AAR | BAR 1

E L L L R X L LK T L B P L F 2 L T X X E X XX E Y T EF L X L B X LY L X L R X X 2 2 X T R 1 2 T X T 2 J

f NSI ¢ Ap

L]

L
LL

e G GE BB e G5 IO A an P an S0 U ae @ Sy o B &

a
w
-

WR 1
HRN]
HRSH
WR 1

HRS1!

e S0 s Bm 3w

W NN

2

t—mu-‘—‘ﬁ-a—-l-»n-.‘-—Q——---—-‘--‘l-v--—

>
>
o
S o e W oy as B e

»

»

- D M e mp S MR Gue IS e N ced ap OB O G G Nn G M D WD WS TR M S A ap T ae € o e B8 e

- ED G BN am U L g B gy W ED s B N A S TS G AR GR wd @S e W

Re A

7]

73 - ¢

-t e WS g G W et ww TP o Gl @S e S AP AR 9l B U0 NS WD On ap 65 W en W oD au 50 s W e = G

81

NS1I

NSI
81

8I
NSI
NSI
NS1
BI

BI
) §
NSI

BI

xyy

-u.——-—-nu-‘-‘—m-ﬁmqnnnn-—-—hdgu-‘

WIS B Wk IS s W0 M5 Mp TR Gp B N o WO AB WN B Gw WD oB G SB EE W o e B0 G0 we T G M b am o -

NSI

333

333
NSI

NSI
081
333
333
NSI

MSI
NSI

181
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COMMENTS

Hrite a Line« The data in the
print area is transferred to
the printer. After the print-
ing is completed> the printer
advances one 1ine.

Hrite a Line and Branch. An
automatic branch is taken to
the instruction specified by
the A-Address after the print
operation is cospleteda

Write Wordmarks. Atil swordmarks
in the print area are printed
as a numeric 1.

Hrite and Suppress Spacee.
Write Werdmarks and Branch.
After the wordmarks are
printed» an automatic branch
is taken to the ¥nstruction
specified by the A-Address.
Writes Suppress and Branch.
HWrite and Read.

Hrite Mordmarks and Read.
Write Suppress and Read.
Nrites Reads and Branch.
After the 1I/0 operations are
comptetedrs an automatic
branch is taken to the instruc-
tion specified by the
A-Addresse.

Nrite Wordsarkss» Read and
Branch.

¥irite Suppresss» Read and
Branch.

Punch 3 Card. The data in
storage positions 101

through 180 is punched into

a card.
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INSTRUCYION FORMAT I1ADDRESS REGISTERS!

OPERANDS | AFTER OPERATION 1

"“{.‘ ‘C'Q ‘ -o-‘-'-—----‘-—-—c.---- - W wwwnwn- '

OP § OP &+ At B 1 d 1 IAR ¥ AAR 1 BAR 1

el R LB R A 2 K L 2 L 2 X L X X K K L L L R R I L K L A L L XL LALLEXERYEYXEEYLEL XL EL R R I LY EY I XYy

t NSI 1}

P ) & TAAAY ! 't BI 1 BI
t S | 1 1 t
t Tt ' 1 1
' i 1 1 t 1
' (I | 1 ' 1
RP 1 S 1 1 i ! NSI 1 Ap
' | 1 i i
1 ! ! (| '
i (I ! 1 i
1 i1 1 1 i
RP I S5 1AAAY i t BI 1 BI
S T i 1 1
S I ' i i
[ T ! 1 '
i 1T t ' !
WP 1 61 1 I NSI 1 Ap
i (| i i 1
' Pt i } 1
' (I | 1 i i
weMi 61 1 1M 1
RSt 6 1 1 t st i
WP 1 6 1AAAY ' t BI 1 BI
' " ! ' t
: (I i 1 1
' P | 1 ! '
? " | i ' i
i S | 1 1 '
NPME 6 1AAAY XX '
! T | i '
WPSE 6 1AAA! 1S 1
! 1t 1 i '
WRPS 7 1 ¢ ' ! NSI & Ap
1 (I | 1 1 1
' I | 1 1 !
| (| r [
] t 1 { i '
(S T ' 1 '
i (O | 1 { '

- WS op Bh S gn CB Oh PP S G0 Db WS OB WP e U0 By ap GBS Sie Sp VS U n @ am S @b ap 08 NS g an o o a8

181

NS1I

181

NSI

181
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COMMENTS

Punch and Branch. After the
punch operation is completed»
an automatic branch is taken
to the instruction specified
by the A-Address. '
Read and Punche The two caper-
ations overlap and the B-
Address register may stand at
081 depending on which aoper-
ation is completed firste
Read» Punches and Branch. After
the 1/0 operations are com~
pleteds» an automatic branch
is taken to the instruction
specified by the A-Addresse.
Hrite and Punch« The print
operation is conpleted first
and then the punch operation
is perforaed. ‘

Nrite Wordmarks and Punche.
Hrite Suppress and Punch-
Nrites Punchs and Branche.
After the 170 operations are
conpletedr an automatic
branch is taken to the in-
struction specified by the
A-Address. :

Write Hordmarkss Punch and
Branche.

Hrite Suppress» Punch and
8ranch.

Nriter» Reads and Punch. The
print operation is cospleted
firstr» then the read and punch
operations are performed. The
B-Address register may stand
at 081, depending on which
agperation is completed first.
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‘Eb ' INSTRUCTION FORMAT 1ADDRESS REGISYERS!I
g ] { OPERANDS | AFTER OPERATION
| MNE I ACT  f===e====sesjmmccmmmacccccaanan]
d gP 1 OP t A 1 B t d t IAR § AAR ! BAR 1 COMNENTS
MRPMI 7 1 ) » g ' ' | Write Wordwarks» Read and
| ! ] ] ] | ] 1 Punch.
WNRPSEt 7 1 1 1S 1 | ] { Mrite Suppresss, Read and Punche.
WRPMI 7 taam1  H ' ' { Write Wordmarkss Reads Punch
(] 1 t ! ! i t | and Branch.
HRPSI 7 1ARAY t 5t ! ] } Nrite Suppresss» Readr» Punch
] ] 1 i ] ] i i and 8ranche.
HRPI 7 1AAAY t t BI t BI 1 NSI t Nrites Reads Punch» and Branch.
(] ] (] ] (] ] ! I After the 1/0 operations are
| [ t ] t ] 1 i completedr» an automatic branch
] ] 1 1 1 1 ] 1 is taken to the instruction
] [ i i 1 i 1 i specified by the A-Address.
SRFI 8 | L L I NSI t Ap t Bp | Treated as NOP.
SPFLI 9 1 1 1 t NSTI | Ap t 8Bp | Treated as NOP.
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Key to Abbreviations

RERBAARRACDEAARNANAREARARRRAARESARAAANRRARAARRAAKEAAAREABEARARARASARNERS

*» Abbreviation =

Defirition

*

(22 2 22 2222222 2223222222 22222 R X222 XIS SRR 222222 X222 X2 2 220X )

K MNE. .
» ACT. *
* A -
) Ap =
- '
- 8 ®
- 8p ®
) &
* 8l -
® -
F d ®
R
L (3] =
. & La -
* th =
» Lf -
* iLp
Lq ]
* Lw -
= -
* NSI -
* X . -
* £ P

Autocoder Mnemomnic

Actual Opcode

The A-Address of the instruction.

The previous contents of the A~Address

register.

The B8~Address of the instruction.

The previous contents of the A-Address
T registere

‘Thée ‘Address of the mext instruction if the

v bBranch cccurs :
The d-Character is a3t the hundreds position;
"“the tens and units pesitions are blanks.
A groupmark with a wordmark.
Yhe ‘number of positions in the A~Field.
The number of pasitiors in the B-Field.
Length of compared field or search argument.
The nuamber of positions in the product field.
The number of positiocns in the quotient field.
The number of positioms in the A~ or B-fieldsr
whichever is shorter. '
The address of the next sequential instruction.
A single alphanumeric character.
1490 Unit Number (as used in X~opcodes).

(30 S 3 N R BN N N I A N AR

&
*
R

RERARARBERRNACARACEARNSAARDARRNRARRCANAAEL RN ARNAREARN AN AN RARSADNAESEN

9.1 Tabte of Abbreviations
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ERRORS AND ERROR RECOVERY

200 QPERATIONS

L. o+« TNVALID SPO COMNMAND

This error is received when an unknoun SPO command is issued
or invalid syntax was used.

Response: Respecify the command and/or refer to section 6.

2. =22 FQF NEEDS CRDs, PRT» PCHs TP# COR DX2

Yhis esror is received only when specifying the EQF command
and means that the device specification was incorrect.

fesponses Respecify the command and/or refer to EOF»
section b.

C CARD BEADER

3. &=« INVALID INVYOPT CARD

This error is basically the same as Error 1» but usuaily
neans one of the following:

a. INTOPT was nmot punched in the card as the first token.

b. Separation characters (":"» 2-8 punch) were left out or
incorrectly punched. ’

ce A specification went over a card boundary or past column
72. o

de A wordmark character ("%, i11-7-8 punches) uas
iqcurrectly punched.

e. If none of the abover the error falls into the saame
category as Error 1.

Responses Refer to section 7 and/or repunch the card and

% try again.
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4e =2a EQF RECEIVED FROM CARD READER
This error occurs when a nutl card file has an attempted
reade. 1t usually occurs when the ?2END card is in the urong
place or a card has an invalid punch in cotumn one.
Response: Put deck in card reader (making sure ?2DATA <pame>

s the first card and ?END is the tast» without invalid
punched cards betuween) and issue a LOAd commande.

EROCESSOR

S. a«s NOT IMNPLEMENTED IN THIS VERSION

This ervror occurs when an op code is not implemented in the
current version of the interpreter.

Response: Take a dump and examire the programs and/or trace
the prograa fros the beginninge

6« =2a INVALID CPCODE
This error can be caused by:
a. Missing wordmark
b. Wordmark in urongvplace
c. Unrecognized op code.
Response: Check section & for a List of implemented op
codes and/or ALTer the contents of target wmemory to the
desired op code with a wordmarks then specify STArt.

7o === INVALID INSTRUCTION LENGTH

This error  occurs when an instruction of unknown length is
encountered. It is usually due to 3 missing wordmark.

Response:s This problem can usually be repaired with the
help of the AlLTer command. '
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8. eso ATVENPY VYO READ OQUTSIDE MEMORY LIMITS
ssx ATTENPT TO WRITE OQUTSIDE MEMORY LIMIIS

This problem wusually occurs during a processor operation
that should be termninated by 2 groupsmark with a wordsark.
This wmessage nmight occur shen attempting to run a prograa
written for a targer aachine than was selected for
TARGET.MEMORY.SIZE of the environsent specification. (Refer
to 1400/1EP Specifications Manual.)

Resgonse: Usually a dump will loéate the problem.

9. =*axa INVALID U MODIFIER
Yhis‘error occurs when an unrecegnizable d'charatter is
encountered in an instruction.

10. =aa EDIT ERRQGR - FIELD LENGTH = 1

The 14017144071460 EDIT command does not aliow a mask field
length cf one.

Responses Check the program via a dump» and make
appropriate changes.
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11. #s*s JLLEGAL 1400 ADCRESS REFERENCED
Usuattly, this means that a reference was made to location 0

or to an address greater than the size of the target
sachine.

Responses Respecify the address within the bounds of the
machine.

12. #»=« INCORRECT FIELD LENGTH

This error is usually generated onty by Multiply when the
product~field tength is exceeded.

Responses Check the product-field length via a dumpr and
make the appropriate changes. '

015K

R R A L T 2 R L F L L L L B A L P L P A XD X X L 2 3 L 8 ¥ L XX D L LY ¥ 3 ¥ 2 X ¥ Y Y T 3

13. #as DISK # IS INCORRECTLY FORMATTED

YThis indicates that the wrong forwat of disk file has been
founds» (or a missing disk area has been referenced).

Responses Recoampile environasent using 1400/IEP (at teast
Mark Y¥i.l release level) and change the file type of the one
in error.

14. #*» DISK # NOT SPECIFIED IN ENVIRONMENT», ACCESS INOPERABLE

This error occurs wher 3 declaration for a particutar disk
drive is Lleft out of the environmente. The message will be
displayed only once for each attempted access of a
non—declared virtual 1311 disk. At this pointe the user
progras will receive the “ACCESS INOPERABLE™, (DISK ERROR
*N")» and continue processing.

Responses A Recompiled environments or user®ss progras
should be designed to "podll™ the virtuat 1311 drives.
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MAGNETIC TAPE

- YR S SR G P AP SN S TP AR G G R NP AR TP R G G WD UR GR U5 W R G ~T D U NN AR WS G AT OD D G G G AR D G W G D B P W D D A AR WD @D W W N W

15. sxe TAPE #3 ATTEMPTED WRITE W/0 WRITE~-RING

The interpreter cannot wri‘e on the tape specified without a
write ring.

Response: Put on krite=-r: ng and issue an BK command to the
interpreter.
16. =2as TAPE #: NOT SPECIFIED I: ENVIRONMENRY

The interpreter cannot oy erate a tape drive that is not in
the environment.

Responses Reconpile environsent to include that particular
tape~drivee.
C  17. «ca TAPE 22 NOT READY

For some reasons, the hardware is not ready tc operate.
Responses Check hardware and issue an OK command to the
interpreter.

18. *2a TAPE.BUFFER T0O0 SHORT, CANNOT CONTINUE

Yhis error is issued when a record is toco targe for the
specifiedﬂor default tape buffer (default = 4000).

Responses Recompile environment with targer tape buffer
specified. 1t should be as large as the targest record plus
at least one.
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19. asas TAPE #3 7-TRACK NRITE <= 7 CHARS ATTENMPTED

Because of the B1800/B1700 harduare restrictionss a tape
record of less than or equal to seven characters cannot be
written or read. When reading» the record is passed over as
though it were noise.

Response: The user program may choose to pad and de-pad its
records on 7-track tape or perform its functions on 9-track
tape where padding and de~padding are done auvtomaticaily by
the interpreter.

«ax GROUPMARK/WORDMARK AT LAST MEMORY LOCATION

Since the B—-Address Register must point to the Groupmark/
Hordmark at the end of a tape area plus one’ it cannot do
sg if the end of the tape area and the end of target are the
same. ‘

Response: MWith the use of ALTers» place a groupmark/wordmark
at ane location tess than its current locatione

21. ==« TAPE #: OROPOUY ENCOUNTERED

This means that tuwo null characters were discovered during a
read. One nutl is treated as a parity error; three or sore
are treated as an IRG, until timeout cccurse.

Response? Error is unrecoverablesr but the interpreter will
allow the user to retry reading the tape from that point.
No backspace i5 cdone by the interpreter.

22~ =»# TAPE #3 TIMEOUT ENCOUNTERED

This error occurs when 9730 feet (depending on hardware) of
blank tape are found. :

Response: Specifying OK will allow the user to retry the
same read op. Ko backspace is done by the interpreter.
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K RECORD FORMAYS

EBCDIC NMNOVE and LOAD wmode are totally compatible with noraal
state jobs (COBOL» RPGs» etce.)d. By folliowing the correct forsmat
as shoun betowr these disk files are easily accessible.

MOVE NODE EXAMNPLE:

1 1002400 100 EBCDIC CHARACTERS M1

Lad R L R A L A K R L R L B L L L L P R L EX LR L E T P T ¥ L T P L X 3 2 1 J

108 CHARACTERS

WNhere:s

Position 1
Positiors 2 -~ 7
Positions 8 - 107
Position 108

=I" to identify 1400 EBCDIC formatted record
1400 Series disk address

100 EBCDIC character records

“"M™ to signify Move mode

W hnu

LOAD MODE EXAMPLE:

LR R T T 2 L 2 LB X T L T X X 1

D W D D WD AD W AR WL AP S GN G ED S G GR GR D D GN AD AEE SR GR GR R G WP AR R G AN P SR D W GBS AN R S Y SN A SR AT SRS G GRS R e - o - -

i1 602 430 90 EBCDIC CHARACTERS LEVEL VERS LEVEL VERS LI

TR O W AR D Y D S R S SR G S SN IR D ED D €N W W W NS WD W CD WD WD DGR P G G .- L T E R X B L% T T X 2 ¥ 1

© 108 CHARACTERS

I = ldentifier

002430 = Address
LEYEL = & characters
VERS = 1 character

L = Signifies Load mode

Attt fields are in 8-bit EBLCOIC format. There are five Logical
(108 bytes) records sapped ontec three 180071700 segments (each
180 bytes). -

Notez In LOAD s=msoder characters with wordmarks are represented
" with the same format as the interpreter?®s internal
representation. If a wordmark is therer the second bit is

turned off - thereby creating a lower case fstter.
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BCD MOVE and LOAD mode disk records are onty compatible with the
freestanding emulators and sust be “"created™ wuith the
“CREATE.VRTL 1311" program (See Related Documentation).

MOVE NODE EXAMPLE:

DD G G AR G D W G A GR T G5 A R N D S S AN AR G AR D G G R G N DGR G AR AR G AR AR G5 D AR GRS D SR WD A D G R WP R N G R O D D D D AR AB G AR a5

IEEEEO000O0O001 600 BITSIIOO CHARS OF DATA FILLER 1 1%

EEEE = 16 Dits of identifier

000001 = 24 bits of address

600 BITS5/7100 CHARS OF DATA = 6 bit format
FILLER = 30 bits

11 ='2 hits of mode identificatior - atuays 1°'s

LOAD MODE EXAMPLE:

IEEEEO019 9939 : 630 BITSI9O CHARS OF DATA 0 o1

LA T B L L T L X T L L L 3 L 2 £ L X L R R L X L 2 L R LR I £ L L R XX & XL 2 T 0 L X T2 T E L X ¥ 2 ] -~ o

630 BITS/90 CHARS OF DAYA = 7 bit format
00 = 2 bits of mode identification - aluays 0
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ENVIROMMENY INTERFACE

The 1400/IEP places various flags in particular scratchpad
sregisters to be passed on to the 1400 Interpreter. The
interpreter reads those flags and interprets them as setting
on/off conditionss peripheral specificationss memory sizes etc.

Currently the scratchpad assignments are as followss

S18 .. PERIPHERAL BESCRIPTIONS
BITS...DEVICE PRESENCE

- - .. - D W R Ok G ED D R W SR e -

0 CARD.READER
1 SYSIN
2 PUNCH
3 PUNCH.2
4 PRINTER
s PRINTER.2
6 DISK.0
7 . DISK.2
8 CISK.4
9 DISK.6
10  DISK.8
11 CONSOLE . BACKUP
12 TAPE 1
13 TAPE2
14 TAPE3
15 TAPE 4
16 TAPES
17 TAPES
18 READ .STACKER. 1
19  READ.STACKER.2
20 BINARY.CARD.READER
21 1447 .CONSOLE CIF 1 THEN 1447, IF 0 THEN 1407)
22 SPARE -
23 SPARE

S3A .. TAPE.BUFFER.ADDRESS
S38 <.« TARGET.MEMCRY.SIZE




BURROUGHS CORPORATION
CORPUTER SYSTENMS GROUP
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S5B .. DISK.FILE.TYPE (EBCOIC
BITSeseDISK-REF ERENCE

0-18
19
20
21
22
23

S108 <~ INDICATORS.AND.SWITCHES

BITS.--RECEIVED FROMN IEP

- en e -

L L R F 2 L N X X 1 2. J

SPARE

DISK.FILE.O
DISK.FILE.2
DISK.FILE.4
DISK.FILE.6
DISK.FILE.S

SPARE
INVERTED.EDIT
END. 1401
ECJ.1700

EQJ. DUNP

SPARE
SENSE.SWITCHES

12-2
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&
‘ ‘ JRACE MODE
1« Invocation is by the following MCP SP0O command:

<job-number> GT <non~zero digit>
of 8 a compile/execute card opticn:2

TC <non~zero-digit>
TRACE cnnnfzero-digit>

(Refer to the 81800/B1700 Software Operational Guide.)
To disengage the tracesr uses

<iob‘nuaber> 6T0

(fRefer to B1800/81700 Sbftuare Operational Guide.)

The follouing'infor-ation is given for each trace line:s

A. The instruction address register in S~digit decimal

8. The instruction ‘address register contentss in parenthesis»
as 3~character format

C. The first 8-characters or less of the instruction

D. A-a3ddress register of the Last executed instruction

€. B-address register of the last executed instruction

Fe Swuwitches As Bs C» Dv E» F and G» if an

He Compare indicators <» =» >

I Aritheetic overflowsr OV if on

Jeo Errar flags and branch indicatorss including L» K» Y»
Xs Ws ¥» N» and \.

K. Index registers Xl» X2 and X3

Le 25 characters fros target memory starting at the value in
the A-address register

M. 25 characters from target memary start:ng at the value in
the B-address register

Note: Bne trace tine will be produced for each execution of an

instruction except for tape instructions. During a
rewind or backspace operations one retry of each tape op
Bay occur until the rewind or backspace is completed.

ALl SPO interaction is included omn the printers when
tracinge. Commands typed on the SP0 are prefaced by "=>"
on the printout, white responses from the interpreter are
prefaced by “<—%. Note that INTOPY cards are considered
SPO input in this case.




o

2=READY .
=3AL ¥ 0\ anTT0201MN123436 2,001°N
<=001aenITO201H9NL123456 =001 -

e3alL? 201 TRIS 1S A NMESSAGE TWAY WILL BE TYPED ON THE $P0.+)
€=201sTNIS 1S A MESSAGE THAT Nl .
=>TRAKSFER 0O1

00901 001 OPanRT(201N As s SisA - Ate=
«>THIS 1S A NESSAGC THAT MILL SE TYPED ON THE SPD.-
00009 Q09 OPsN123456 A=X30 82250 Shsd Xi=
Q0019 01V CP=.0UL A=123 B8=456 SH=A L Xle
aee KHALT eee
<=1AR20Q019 (019) OPs.QU1 A=001 9.028
*>ul ’
00001 001 UP=NTTQ20iW A=00L 82023 Su=A = Xis
€=THIS [S A MESSAGE TMAT wiLL BE TYPED ON FHE SPO-
Q0009 009V UP=N1234%6 As130 822%0 SueA Xls
00019 019 OP=.001 As123 82456 SH=A = Xis
aee HALT eeo -
€=1AR=00019 (019) OPs=,001 A=001 82023

e>ses RIS IS A CONMENT THAT 1 TYPED IN ON THE SPO.
eee THIS IS A COMNENT TWAT I TYPED IN ON THE SPOC.

=»eCG THIS IS A MESSAGE, ALSO.

=>E0f PART

674
$00
S06
S13
S41
S48
6146
822
639
6%
[ X1}
[ 134
509
508
913
541

00674
00500
00s08
00513
00Ss
03546
03614
00622
0Je29
03636
00644
VJEs?
00500
005908
00513
00541

03709
007235
0079y
o717
Q0722
00729
00738
00963
Q037
Q0975
ocrsl
Go7sS
corre

700
705
709

rnr
722
129
736
963
IR
315
761
765
rro

A2s
X2s

2=
X2s
X2s
x2e -

VAR A A A A A Y A A A AV A AV

oP=8500
OP=L1F1011R
CP=z850)>
OP=B8S41507R
OPsRILLIN
OP28614Y
QP2R9156921
OP=A622692
QP=M722020
OP=M1F 0693w
oP=9636>
0P:=8%00
OPsLIF1011LR
0P28500>
OP:8%41S07R
GP2BY1IN

/17

CP=zB944C
QP2/250
CP=M234272R
CP=04273
CP=%092204
CP=%yv22353
CP2g763L
GP=%092247
CP=ar33C
CPz87b1
0P2/250

OP:B4270

CP=C083136

A=712
A=500
A=Q14A
A=500
A=541
Az911
As614
Az915
Az621
A=T02
Az599
A:b30
A=500
A=z017
Az500
AzS541

82692
8=678
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