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COMPUTER SYSTEMS GROUP 

2212 5355 

1400 INTERPRETER 
SA~TA BARBARA PLANT 

PRODUCT SPECIFICATION 
REV REVISION 

LTR ISSUE DAT 
REVISIONS 

A 
B 

C 

D 

10/21/ 
4/5/77 

2/6/78 

4/30/7 

~~~~iginal Issue (MARK 6.0 Release Level) 
Changes to Revisi on B (Mark 6.1 Release Level); 

.wr·~~y,_ Chanse 

to 
13-3 

B1700 replaced by B1800/l700, where appropriate. 
Mark Vl.O replaced by Mark VI.l . throughout. 
CRT spa added to item B. 2-1 

5-1 to 
5-2 

6-10 
6-13 
9-18 
10-6 

CRT application added to SPO GRAPHICS; ** Note added 
on pagE:: 5-1. 

13-1 
13-2 
13-3 

7-1 
8-1 
8-3 
8-4 

10-4 
12-1 

New SAMPLE MEMORY DUMP. 
Note on EOF CRD added. 
1400 Unit Number added to Abbreviation Table. 
"No backspace ••• " added to DROPOUT ENCOUNTERED 
TIMEOUT ENCOUNTERED messages. 
Error Flags and Branch Indicators (Item J) added. 
Paragraph on SPO interaction added. 
New SAMPLE TRACE. 

VII.O'ttELEASE •.. 

Mix-number replaced by job-number throughout 
Added to processing options: SYSIN note added. 
·PROCESS ING OPTIONS added 
INVERTED. EDIT explained 
SYSIN explained 
Message ~H4 (*** DISK 4{ NOT SPECIFIED ••• ) modified 
CARD.READER.2 replaced by SYSIN 

VIII.O RELEASE 

2-1 Deleted B1820 from requirem~nt *A. 
2-2 Changed l7.SK to l8.0KB. 
9-6 Added "Blank Don't. Skip" character. 
9-12 Changed Y to U for WT. 

Changed R to W for WCP. 
Added "Only")"" sentence for WCP. 

and 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL. AND PROPRIETARY TO BURROUGHS 

CORPORATION AND IS NOT TO BE DISCL.OSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN REL.EASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" 
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1400 INTERPRETER 
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Ibe Burreughs 81800/81100 interpreter for creating the 
en.ireaaent of an IBM 1401/1440/146~ aachine is called the 1400 
Interpreter. It is a aeans of executing 1401/1440/1460 object 
pro,raason a Burroughs 1800/1100 under the control of "CPll. 
Through the use of the 1400 Interpreter and the 1400 IEI' (See 
Related Oocu .. ntation betow), the object prograas which were 
ortginatty intended to be executed on an IBM aachine can be 
e.utat~d on the 81800/81100·s virtual aachine. 

Ihe intent of this product is to provide IBH 1401/1440/1460 users 
and IB,. 360 users siautating 1400 systeas with the abi li ty to 
tate tbe object prograas, data, and operating instructions of the 
or igi nat aachine and execute thea on a B1800/81100 as if it were 
tbe original aachine. 

Naae 

14001aterpr eter ERY i ronaent Pr ogr a. 
81800/81100 NCP II 
B1800/BI100 Software Operational Guide 
CREAIE/VRlL.1ll! 

P. s. 
P. s. 

P. s. 

Nueber 
---------

221Z 5504 
Not Released 
1068731 
2212 5520 
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Tbe operating ~equire.ents of the interpreter are as fotlows: 

• A. 96 K8 .ain .e.ory (Bl110 and B1120) 
2 KB control .eaory (B1120 only) 

B. Console printerlCRT 5PO--for ~oaaunication purposes 

C. Peripheral devices -- those wbich are siailar to 
those of the 1401'1440/1460 andlor th~s. which are 
necessary for operation of the B1800~BI100 MCPII. 

o. Miniau. version of HCPII -- MARK VI.1 

E. Miniaua version of 1400/1£P - Mark VI.t 

This interpreter is avaitabte to those IBM users who desire an 
efficient aeans of transition to a Burroughs B1800/B1I00. 

• S-.e.or., require.ents are ainiau. require.ents. Those users 
who witl auttipro,raa other jobs with the 1400 Interpreter 
•• , kant to exceed 96K S-aeaoTY. 

The interpreter wilt operate on a 81120 series coaputer witb 2K 
H-.e.ory. however- since a ainiau. of two interpreters co.pete 
for M-aeaory space (SOL Interpreter and 1400 Interpreter), 4K 
M-ae.ory is beneficial to the user. 

Meaory requireaents fo~ the interpreter itself and the 
calculations necessary to coapute the S1ze of a given target 
ae.ory are shown under ·Heaory Calculations· in the next section • 
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• • • • 18.0K8 

,With 41( environ.ent. add'. • • • • • • • •• &.01(8 
With 81( environ.ent. add •••••••••• 10.0K8 
With 12K environ.ent. add •••••••••• 14.0KB 
With I&K environ.ent_ add •••••••••• 18.0K8 

With any disk. add disk buffer •••••••• 156 Bytes 

for each pseudo 1311 disk declared. add • •• 2.6K8 
(ftaxi.u. of 5) 

for tny tape. add tape buffer • • • • • • •• 0 to 2 X target 
ae.ory si ze 
(Oefault=4000 Bytes) 

for each tape declared. add • • • • • • • •• 120 Bytes 
"'axi.ua of S) 

Plus the MCPIl requireaents •••• _ •••• 

Note: Alt figures are approxiaate and include require.ents for 
line printer. 80 colu.n card reader~ and 80 coluan punch. 
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lhe 1400 Interpreter provides the following 
operational features: 

1"01/14"0/1460 

The interpreter 
defined for the 
progra •• 

has the saae operating environ.ent as 
dri~i"al IBM 1401/14"0/14'0 object 

B. Atl hatts allow the operator to continue~ reset~ load a 
new pr09ra.~ start at another 1400 address. go to 
end-of-1400-job. go to end-of-01800/81100-job. or 
execute any other operator coaaand (which is a superset 
of those defined by the 1401/1440/1460 operator panel). 

c. The 1401/1440/1460 arith.etic logic is maintained during 
execution of the object program. 

o. The 1401/1440/1460 coaparison-indicator 
aaintained during execution. 

E. One level of address indexing is iapleaented. 

togic is 

r. Th'e 1.- and B-address registers are maintained during 
execution. 

G. The sense switches are i.plemented (A-G). 
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Th. foltoving types of 1401/1440/1460 instructions are e.ulated 
by the 1400 Interpreter: 

A. Input/Output 
8. .ritla.etic 
C. logi cat 
D. ..ove and toad 
E."agnetic tape 
f. Oi sk 
G. Con.ot. Printer 
H. Miscellaneous 

A. 
8. 
C. 
D. 
[. 
F. 
G. 

·H. 
I. 
J. 
K. 
L. 
M_ 
N. 
O. 
P. 
G. 
R. 

Read card (and branch) 
Read binary card (and branch) 
Write ttne (and branch) 
Write word.arks (and branch) 
Write line and suppress (and branch) 
Writ~ and read card (and branch) 
Write wordaarks and read card (and branch) 
Writ.e .. ti fte .. suppress and read card (and branch) 
Pu~ch.card (a~d branch) 
Read and punch· cards (and branch) 
Write line and punch card (and branch) 
Write wordaarks and punch card (and branch) 
Write lin~ .. suppress and punch card (and branch) 
Write line .. read and punch cards (and branch) 
Write wordaarks .. read and punch cards (and branch) 
Write line, suppress, read and punch cards (and branch) 
start read feed (treated as effective NOP) 
Start punch feed (treated as effective NOP) 
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A. Add 
B. Subtract 
C. Zero -and add 
O. Zero and subtract 
E. Muttiply 
f. Divide 

A. Branch unconditional 
B. Branch jf equal co.pare 
C. Branch if high co.pare 
o. Branch if low co.pare 
E. Branch jf unequal co.pare 
f. Branch i f arith.etic overflow 
G. Branch if character equal 
H. Branch if bit equal 
I. Branch if en.d of reel .... Branch if tape trans., 5S fon error 
K. Branch if I/Ochecle stops or b .. sy (treated as e ffecti we NOP) 

l. Branch if i nqui .. , indicator on 

"- Branch if ctear indicator 
•• Branch if last card indicator on 
O. Branch if sense swftch on (8 - G) 
P. Branch if word.ark andlor 20tle condition 
8. Branch i f validity error 
H. Branch if wrong length disk record 
s. Branch if unequal disk address co.pare) 
T. Branch if any disk error condition 
U. Branch if disk access busy (treated as effective NOP) 
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group.ark w/word.ark 
f. Move charact ers and suppress zeros 
G. Move characters to A- or a-field wordaark 

The 1400 Interpreter eaulates tbe fotlowing magnetic tape 
instructions for .1- and 9-track NRZ and phase encoded tapes in 
both parities and aos't denslties. Note: Due to 81800/81100 
s,stea hardware restrictions. 1-track tape records of tess than 
eight characters cannot be written or read. Atteapts to write 
those records are trapped by the interpreter, but atteapts to 
read thea are lost because the hardware tape control treats thea 
as noise. 

&. Backspace one record 
8. Read tape 
C. Read tape with wordaarks 
D. Read binary tape 
E. R~ad binary tape with ~ordaarks 
f. Rewind tape 
G. a.~ind.·tape and unload 
H. Skip and blanli: tape (erase) 
I •. Write tape' 
J. Write tape with wordaarlts 
K. Write binary tape 
L. Write binary t~pe with word.arks 
M. Write tape_ark 
N. Diagnostic read tape 
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O. R'ead disk with sector count overlay "'ith ",ord.arts 
E. Read disk tract with addresses 
f. Read disk track with addresses and with word.arks 
&. Seek disk 
H. Write disk sectors 
I. Write disk sectors with wordaarks 
~. Write disk check 
I. Write disk check with kordaarks 
l. Write disk with sector count overlay 
H. Write disk with sector count overlay with wordaarks 
N. Write disk track with addresses 
O. Write disk track with addresses and with wordaarks 
P. Scan disk 
Q. Scan disk with werd.arks 

(for 140111441 onty) 

A. Read console 
B. *ead consote with wordmarks 
C. Write consote 
D. Write consote with Noro.arks 



o 

o 

• 

8UilDUS"S tOIPO.ATION 
COlfPUTER 'SYSTEJlS' GIlOUP 
SANTA BARBARA PLANT 

A. Co.pare 
S. Centrol carriage on printer 
c. Clear storage (and branch) 
D. ,ttea.r Nord_ark 
E. Hatt (and branch) 
f. Modify address 
S. Wo operation 
H. Store A-address register 
I. Store a-address register 
.I. Set Nord_ark 
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K. Select stacker (read select and punch select) 
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81800181108 B1800/BI100 
PRINTER SPO/CRT 
GRAPHICS GRAPHICS 

---~~----.~--------~--~-~------~~----------------~~--~------------
o 
1 
2 
3 

" 5 
£» 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 

BLANK 
• 

):C (LOZENGE) 
( 

< 
~ (GROUPMARIO 
& 
S .. 
) 

; 
A (DELTA) 

1 , 
x 

V (·WORD SEP.) 
• 

-Hf(TAPE SEG.} 
b (SUBST.BlANK) 

• 41 
: 
> 

...,.. (T APEKAR K ) 
<l (+0) 
A 
B 
C 
() 

E 
f 

BA8 21 
BA84 
BA84 1 
81842 
8A8421 
BA 
8 8 21 
B 84 
8 84 1 
8842 
8 8421 
8 

A 1 
A8 21 
A84 
A84 1 
A842 
A8421 
A 

8 21 
84 
84 1 
842 
8421 

8A8 2 
8A 1 
BA 2 
8A 21 
8A 4 
BA 4 1 
8A 42 

0100 
QIOO 
0100 
0100 
(HOO 
0100 
0101 
0101 
0101 
0101 
0101 
0101 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0111 
011t 
0111 
0111 
0111 
0111 
1100 
1100 
1100 
IItIO 
1100 
1100 
1100 

0000 
1011 
1100 
tl01 
1110 
1111 
0000 
1011 
1100 
1101 
1110 
1111 
0000 
0001 
1011 
1100 
tl01 
1110 
1111 
1010 
1011 
1100 
1101 
1110 
1111 
0000 
0001 
0010 
0011 
0100 
0101 
0110 

40 
48 
Itt 
40 
4E 
4f 
50 
58 
5C 
50 

. SE 
Sf 
60 
61 
68 
6C 
6D' 
6E 
6f 
7A 
18 
lC 
7D 
lE 
7f 
CO 
C1 
C2 
C3 
Cit 
CS 
C6 

8LANK 
• 
< 
( 

+ 
J 
& 
S .. 
) 

; .. 
I 

" % 

-: 
· • 

· · = 
• 
& 
A 
8 
C 
o 
E 
F 

• In the 1400 Interpreter, the word.ark bit being off 
represents a vord ... t beiag present • 

•• far CRT SPO operation, the graphic for (DELTA) is the 
sa.e as the printer graphic (,). 

BLANK 
• 
• 
( 

+ 
] , 
s .. 
) 

· • 
l' •• .. 
/ , 
x .-, 
? 

· • 
= 
, 
A 
8 
C 
o 
E 
f 
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0 1401/1440/1460 1401/1'''40/t460 INTERPRETER 81800/81100 '81800/81100 
GRAPHIC INTERN.L CODE INTERNAL CODE* PRINTER SPOICRT 

IIC818421 XMXX XXXX HEX GRAPHICS GRAPHICS 

----------------------~---.---~---~-------------------------------32 G SA 421 1100 0111 Cl G G 
33 H BAa tlOO 1000 C8 H H 
34 J BAa 1 1100 1001 C9 I I 
35 

, (-0) 8 8 2 1101 0000 DO • 
36 J 8 1 tl01 0001 01 J J 
31 f( B 2 1101 0010 02 K I( 

38 L B 21 1101 0011 OJ L L 
39 M 8 " 1101 0100 04 M .. 
40 rc B .. 1 1101 0101 05 N N 
41 0 B 42 1101 0110 06 0 0 
42 P B 421 1101 0111 01 P P 
43 Q B 8 l1e1 1000 08 Q Q 

44 R B 8 1 1101 1001 D9 R R 
45 ..,. (REtOa·OHARK) Ae 2 litO 0000 EO . • • • 
46 S A 2 1110 0010 £2 S S 
47 T A 21 1110 0011 E3 T T 
4a u A 4 1110 0100 [It U U 
49 V A 4 1 1110 0101 £5 V V 
50 W A 42 1110 0110 [6 .. W 
51 X A 42l lito 0111 £7 X X 
52 y Ae 1110 1000 £8 Y Y 

0 53 Z A8 1 1110 1001 £9 Z Z 
54 0 a 2 1111 0000 fa 0 0 
55 1 1 1111 0001 ft 1 1 
56 2 2 1111 OCIO 1"2 2 2 
51 3 21 1111 0011 f3 J 3 
58 ,. 

" 1111 0100 fit 4 ,. 
59 5 " t lilt 0101 f5 5 5 
60 6 42 1111 0110 1"6 6 6 
61 1 421 1111 0111 fl 1 1 
62 8 8 1111 1000- fe a 8 
63 9 8 1 till 1001 f9 9 9 

• In tlte 1400 Interpreter, the word.ark bit bei ng off 
rept'esents a word.ark being present. 
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The 1400 SPO coaaands were designed to provide the user with atl 
the cdntrolsnecessarr to e.ulate the functions of the 
140111440/1460 control panet. Since. in so.e cases emutation can 
provide soae extra features, Gr proYisions for ease of use; an 
effort ~as been .ade to altow the user to aaintain coaplete 
coatrot of his eautated prograa with the help of the following 
SPO co.aands. 

Follow,ng tltese few rules will provide the necessary knowledge to 
operate the 1800/t700 5PO. 

• 

<iob-nu.~er>AX<btanks.allowed><coa.and><an1.text><btanks><parameters>ETX 

<job-au.ber> 

<bla.t~.atlowed> 

<any.text> 

<blanks> 

<pal" •• eters > 

::= The job-nuaber of the B1800/BI100 iob. 

=: = Zero to any nueber 0 f blanks 
allowed here. 

::= The three character coaaand described 
on the fottowirtg pages. 

::=Any'~e~t that the user would like to 
include to docu.ent the co •• and in a 
better fashion (it .ay not contain 
any e.bedded blanks). <any.text> is 
opti·onal. 

::= Any nuaber of blanks aay be inserted 
here, but at least one aust be present 
as a deli.iter. 

::= Depending on the particular co.aand. 
paraeeters aay be required and .ust 
be separated by at least one blank. 
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In'tlte case of eaulatingthe target SPO (140111441). ho".ver. tlte 
f~.at is a little different: 

<job-nu.ber>AX<blants.attowed>!<input text to the 1400 prograa>ETX 

<input text to tbe 1400 progra.> :t=This 
says. input text 
in response to a 
code (M~TO"'R or 

is exact l)' 
to the 1407 

1407/1441 
l%TO"'R). 

what it 
progra. 
READ op 

Note: All ia.alid specifications' put the target .achine into an 
accept state and proceSSing is t •• porarity suspended 
waiting fer operator intervention. 

-, 

I 
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••••••••• 
• ALTer • 
••••••••• 

Foraat: <job-Ru.ber> ALler <l-CHAR ADOR> «NEW CONTENTS» 

FUGetio,,: 

,It. ALT.r c ••• and is used to aodif, the contents of 1400 target 
•••• 'ry begi .. "ing at the address gi.,e" in the co •• and by <l-CHAR 
ADOR>. These contents are reptaced by the <NEW CONTENTS> given 
in t be coa.and. 

The contents of aea.ry locations succeeding the given tocation 
are aod ifi ed ,unt itt lie <NEW CONTENTS> isellhausted. 

All leading blanks occurring in the <NEW - CONTENTS> field are 
ignored. 

Upon co.ptetion of the ALTer, the interpreter displays the neN 
contents of 1400 target aeaor, beginning at the gi.,en 3-character 
address and continuing for 25 characters. If the <NEW CONTENTS> 
field is ~aitted. aeaory is not altered. but the displa, only is 
given. 

To ent.r ..... d •• lts into ae.ory, an up-arrow ~ character sbould 
precede the claaracter to contain the word.art. A .. ordaark should 
Bot be entered .. ithout a succeeding character. 

The ALTer co •• and can be specified during tbe wai~ state or run 
state of tbe virtuataachine with no apparent tag in execution of 
the target prograa. 
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IAXlll lZ3 
% 6/1400/ENf =1 12J=1'Ztztz'tz'fz't2-rzt2f2tzt2'tz 
G/1400/ENV =1 ACCEPT. 

IAXAL T123 ~A005008"'Z"81Z*N 
I 6/1400/£N' :: I lZ3~A00500~~812Jt.12trrlfz 
G/1400/EHV =1 ACCEPl. 

IAXALTER 400 1t-e,fi4001'N 
Z 6/1400/ENV =1 400::Jt2t840O+M 
G/1400/ENV =1'ACC£PT. 

llXILTER .. THIS.fO. THAT 6GO +"1234567890123""'.0009991'" 
% G( 1400/EN' =1 600;:'10"12345618901234 ..... 0009'''' 
G/1400/ENV =1 ACCEPT. 
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COMPANY CONFIDENTIAL 
1400 INTERPRETER 

P.S. 2212 5355 (D) 

••••••••• 
• CLEar • 
••••••••• 

I"e CLEar coaaand clears the last unused aessage to tlte target 
SPO buffer if used wbile the target progra. jsnot running. As a 
response to a 1401/1441 read, the CLEar coa.and causes the read 
to be ignored and processing continues witb the next instruction. 
CLEars are not stored up as tnthe target SPO input (-'-<TARGET 
SPO INPUT». CLEar resets the Inquiry Indicator and sets the 
CLEar Indicator. 

E xaaples: 

lAJeLE 
% G/140Q/ENI =1 "A-eCErT. 

lAXCLEAR 
%G/1400/EN'=1 ACCEPT. 

w rrctrrmt:<~m" m", IT t .M'W"F 

i 
i 
I 
I 
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foraat:: <job-Au.ber> AX DISplay <3-CHAR ADDRESS> 

function:: 

••••••••••• 
• DISplay • 
••••••••••• 

The DISplay coaaand is used to display on the SPO the contents of 
1400 t..-get.e.ory beginning at the location giwen by tbe <3-CHAR 
ADDRESS> field and continuing for 25 succeeding tocationse 

A ~ord.ark in a tocation is disptayed as an up arrOM ( ) 
character preceding the ct.ar,acter contained in that location. 

All traiting blanks are re.owed froa the display. 

The DISplay c ••• andean be specified during the wait state or the 
run state of the virtu.t .achine anc yilt return to tbat state 
auto.at feat t ,. 

Exaaples: 

IAXDIS 120 
X &/1400/£"' =1 120 =Jt2~A005008-tz-tB123Jt1tt2 
&/1400/ENV =1 ACCEPT. 

IAIDISPLAY 599' 
% &'1400/£NI :1 599= .N1234561890123~.000999 
G/1400/£"I =1 ACCEPT. 

IAXDISPlAY.THE.NEXT.lOCATIDN 615 
% G/1400/ENV =1 615~.00099~ 
G/1400/£NV =1 ACCEPT. 

WI 
i! 
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For.at: <job-nu.ber> AX DUMp «DUHP TITLE» 

fUnction: 

.***._ •• 
• DUMp • ....... -

The DUMp co •• and is used to du.p the contents of 1400 target 
••• oryto tbe line printer. 

Tbe du.p is preceded on the listing b, tbe lines: 

•• 1400 "EHORY DUMP 
[<DUM' tITLE>} 

followed by a lifte whicb contains the following. 

1. The Inst~uctfon Address Register (in deci.at) and 
(3-char forwat). 

2. The next instruction to be executed. 

3. "Tbe c •• tents of the A and B address registers. 

4. Tile Sense Switch ~etti "95. 

5. lb. , .. ftlt_.tic Condition Indicator «. =. » 

6. The Overflow Indicator (·OW· if set. blank otherwise). 

1. " The error ftags and branch indicators (l.K.y.X.N.W.V,\). 

8. The "contents of the Index Registers Xl. X2. X3. 

9. The eODt •• ts of ae.or, locations pointed to by tbe A and 
e address registers (.'5 if ~he corresponding register 
is Dot a va t id 1400 address). 

... ---$ ., ,,- n ;. 
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If 100 oraor.eonsecutive 1400 target .e.or, locations each 
contain <BLAIK>. the printing of tbecorresponding line is 
suppressed. The end of the du.p is signified by tbe tine: 

, •• * END DUN' 

The <DUMP TITLE> can be null. 

Tbis duap can no .. be taten while a target progra. is executing. 
and the virtual •• chine witt return to execution of the target 
progra. after ,the du.p_ 

lAIOUM' 
G/1400/£N' =1 ACCEPT. 

lAXOUM' TMIS IS A SAMPLE PROGRAM DUM' MlfH THE l INDICATOR 01. 
G/1400/EN' =1 ACCEPT. 



e o 
••• 1400 ~"oa, DU"P ••• 

'HIS IS A SAMPLE '~OGRA" DUMP WIT" ~"E L INDICATOR GN. 

0063' 639 OP.S865L A-091 8-226 sw-. ~ L ~1-2'1 XZaXER X3-R OIERROR 16t X 
oooeo (COO) - ••.•••••• 09 •••••••• 19 •••••••• 29 •••••••• 39 •••••••• 49 •••••••• 5' •••••••• 6' •••••••• 7' ••••••••• , •••••••• ,' 

&~ 019027,. 011 .. 03804280]U 981 Bit OOLO .. US28WO 48588 V£R r. REOUND ANCY CHECK 50S08153 010 11251201ERROI 
1 1 1 1 21 1 1 1 1 1 1 1 1 11 I 

001CO (100) - •••••••• 09 •••••••• 19 •••••••• 29 •••••••• 39 •••••••• 49 •••••••• 59 •••••••• 69 •••••••• 79 •••••••• 89 •••••••• " 
169 . lZ1 .. 561890ABCOErGHIJKlHNOPQRSTUvwxrZ.<&,.-I,X'.+!: £VENOODR[AD ERRORWRIT1EN 
1 1 1 1 111 1 

00200 (ZOO) - •••••••• 09 •••••••• 19 •••••••• 29 •••••••• 39 •••••••• 49 •••••••• 59 •••••• ~.69 •• · •••••• 19 •••••••• 89 •••••••• " 
X X . 61 &1 I 

13 Z 3 
OO!CO (300) - •••••••• 09 •••••••• 19 •••••••• 29 •••••••• 39 •••••••• 49 •••••••• 59 •••••••• 69 •••••••• 79 •••••••• 89 •••••••• ,' 

,00801Z,OOllOOI18J61080AS4Z1/340080 B389S6S18S88hOOOH360392 
1 1 1 11 1 1 1 1 1 1 1 

00'00 (400) ••••••••• 09 •••••••• 19 •••••••• 29 •••• , •••• 39 •••••••• 49 •••••••• 59 •••••••• 69 •••••••• 79 •••••••• 89 •••••••• 9' 
IllZ/3S00SS21LOSJ085L091088BTOl LS502&ZLS50Z16.~61Z61"088461HIZ5Z61H%U .. 261~B809LHI84l&lW~dZ3L":84l61 
1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 

00500 (500) ••••••••• 09 •••••••• t9 •••••••• 29 •••••••• ,Q ........ 49 •••••••• 59 •••••••• 69 •••••••• 79 •••••••• 89 •••••••• 99 
W8011LHIU4Z61WB851lU%U48UIU4dUIU48UIU4jUj61 IZ50HIU4Z1ZRO&lZUH09ZZ04M092ZZ7B8 
11 111111 11 11 1 1 

006CO (600) - •••••••• 09 •••••••• 19 •••••••• z~ ••.••. ~.39 •••••••• 49 •••••••• 59 •••••••• ~9 •••••••• 79 •••••••• d9 •••••••• 99 
81LB~00CIZ50M%U42TZR8&68~K09ZZ15M09ZZZ1a6&5lH09TZ85891lEZHlOZZ85/Z50Hla4ZTlRB7098H092Z15H09ZZ15B925L 

1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1. 
00lCO (700) - •••••••• 09 •••••••• 19 •••••••• z~ •••..•• -.39 •••••••• 49 •••••••• 59 •••••••• 69 •••••••• 19 •••••••• b9 •••••••• 99 

894"CIZ50HIB4ZTZRS4Z18H09ZZ04H09Zl3SS965LH09TZ85B983EZ Hl0ZZ85/250S4Z7DC0881068766/B9~lA083088B4l1 
I 1 1 1 1 1 1 1 1 11 1 I 1 1 1 1 1 

008CO (800)·· •••••••• 09 •••••••• t9 •••••••• 29 •••••••• 19 •••••••• 49 •••••••• 59 •••••••• b9 •••••••• 19 •••••••• 61 •••••••• 99 
U%U4R04Z7UXU4BUXU4EB~blU%U40U%U4E8480U%U4BU%U4(A491UXU4RUIU"ER50&H092Z4rB656Ca6&4H09ZZ47H097Z85~915E 

1 1 1 1 1.1 1 11111111 111 1 1 
OO~OO (900) ••••••••• 09 ••••••• ~19 •••••••• 29 •••••••• ~9 •••••••• 49 •••••••• 59 •••• ~.;.'9 •••••••• 79 •••••••• d9 •••••••• 99 

ZH10ZZ85/o1ZZ50.YOl .6S1H09ZZ47M097Zd509S9EZHI0Z?65/709Z50.~45HO~ZZ .. ,8753C67&1 .T54L09108a9:ZT08 
11 1 1 1 1 1 1 1 11 1 1 lit 1 1 1 

01000 (100) - •••••••• 09 •••••••• 19 •••••••• Z9 •••••••• 1~ •••••••• 49 •••••••• 59 ••••• ~ •• 69 •••••••• 19 •••••••• d9 •••••••• 99 
S5AO&306SiHZ7 B:49GU%U~HI54az99 LOtl108Sd4Z7H174Z05HllIZ16H114ZZ8Hl"Z35HI87ZSZH194Z 

1 1 1 1 1 1 1 1 1 1 1 1 1 
OIICO (/00) ~ •••••••• 09 •••••••• t9 •••••••• Z9 ••• ~ •••• r9 •••••••• 4~ •••••••• S9 •••••• ~.69 •••••••• T9 •••••••• 39 •••••••• 99 

64M151ZT4Z/Z99f41JJ WR1'JEN W~('fEN READ REAO INOICATEO CHARACTER CHARACJ(H 
1 11 1 1 

012CO (SOO) ••••••••• 09 •••••••• 19 •••••••• Z9 •••••••• 39 •••••••• 49 •••• · •••• 59 •••••••• 69 •••••••• 79 •••••••• 69 •••••••• 99 
Z,049L01'Z7TZIZ17Z</40/60</80l/91Z80ZIZ80~:60 I 1 . 
11 1 11 11 1 1 11 1 1 J 1 

01300 (TOO) - •••••••• 09 •••••••• 19 •••••••• Z9 •••••••• J9 •••••••• 4~ •••••••• 59 •••••••• 69 •••••••• 19 •••••••• 89 •••••••• 9' 
8UOlfS800Ke432 ~w =f LOAD MOO( 
III 

01400 (UOO) ••••••••• 01 •••••••• 19 •••••••• 29 •••••••• 39 •••••••• 49 •• 9 ••••• 59 •••••••• 69 •••••••• 19 •••••••• 89 •••••••• 99 
H .. 13467H~1148JH411411K411506~41J571K413&lZH41166eK413'OYHU99Z996T06 sw~r LOAD SW=fUAO HODE 
1 1 111 1 1 1 1 1 1 . 

••• END DUMP .... 
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••••••• 
• END· 
••••••• 

foreat: <Job-au.ber> AX END l<6-CHAR AODRESS>OUMP) 

funct i 0": 

lbe END co •• and is 'used to ter.inate .. 1400 job. Mhen only END 
is specifie,d. processing stops te.perar'ily "hi Ie the Aext 1400 
job is loade., (sa •• as <job-nu.ber> AX 1..0Ad). When a 6-character 
address is'given. the virtual aachine will issue an END 
auto.aticalt, when the following is true: 

1. A-register = first 3 char address (left.ost out of 
6-chars ). 

2. a-register = last 3 char address (right.ost out of 
6-cllars). 

3. A HALT instruction is executed. 

If DUMp is also specified. then a target .eaory duap will be 
produced before tbe END is issued.' The 6-char address aust be 
specified to get tbe du.p-

The END co •• and can be specified during the wait state or run 
state of the virt~al aachine and will return to that state 
auto.aticall,. 

Ex •• ples l 

lAXEIO 

lAXEND 99999' 
&i1400/£NV =1 ACCEPT. 

IIIENO '99999 DUNP 
G/1400/£NV =1 ACCEPT. 
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o au Jlf. fill .u D'U" 

o 

• ••••••••• 
• EOfil.· 
•••••••••• 

foraat: Cjob-Ruaber> £Ofile (cETX> or <lOGltAL DEVICE MNEMONIC>] 

f unct ion: 

Th. EOfiteco •• and is used to close a fite on a particutar device 
and di~ert one's output to another device. For instanc.. tbe 
co •• and aay be used to stop output fro. being p~inted and to 
continue backup only. Specification of <ETX> or incorrect 
specificatien of tbe togical deviee ane.onics wilt produce a tist 
on the SPO ef the correct aneaonics. The tegat. ane.onics are: 

CRO ••• 

PRT ••• 

PCIt ••• 

Card reader (which includes the reader stacker select 
filesl 

line prj ater 

Card punch 

OKO. DX2. OK4, OK6 andOK8 ••• Respective 1311 disks 

TPI. TrZ. IP3. TP4. TP5. and IP6 ••• Respective tape units 

The EOfite c ••• and does not stop the virtual aachine's target 
progra •• unless specified incorrectly. 

Note: :; -EOf CI'D- does not set the last card i ndi cator. 

IAIEOF lPI 

lAI£OFIl£ PRJ 
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••••••• 
• EOJ • 
••••••• 

for.at: <lob-nuaber> AX EOJ [<6-C1iAR AOORESS>OUMP) 

fuftct ion: 

1". [OJco.eand is us.d to ter.inate. tbe interpreter (1800/1'.0 
job). When onty EOJ is specified. thelt processing stops entirely 
and the interpreter goes to e~d of job. When a 6-character 
address is specified. the interpreter will go to end of job if 
the following is true: 

1. A-register = first 3 char address (leftaost of 6-c~ars) 

and 

2. a-register = last 3 char address (rightaost of 6-chars) 

o and 

3. A HALT i~strvction is executed 

If DUNp is als'o specified.· a target aeaory du.p is issued just 
befere end of job. The [OJ coaeandcan be specified du·ring the 
wait state or the run state of the virtual aachlne and witt 
return to its previous state autoeaticalty. 

[xaepl.s: 

1 AXEO.l 

G/1400/ENI.=1 EOJ. '=14 TIME: 22:18:16.0 

lAXALTER 123 ... 1 .. 5618+.f_ 
% G/l .. srO/ENV : 1 ACC[PT. 

lAI[O.l145618 
&,1400/£IIV : 1 JCCEPT. 

lAITIlAISFER. TO 123 
G/1400/£.' =1 £0.1 •• =11 TIME: 22:22:29.' 
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COMPAIY CONfIDENTIAL 
1400 INTERPRETER 

P.S. 2212 5355 (D) 

6/1400/£N' =1 aDJ. '=20 PR=4 TINE = 22:22:5Z.~ 
I 6/1400/ENV =1 READY_ 
6/1400/£N' =1 ACCEPT. 

1111LIE. 145~N""'~~N 
I G/lltOO/ENV =1 145~N'9"'~.~N 
6/1400/["' =1 ACCEPT. 

IAIEOJ ""'9 OU.' 
611400/ENI =1 ACCEPT. 

IAITRA 1"5 
6/1400/EN' =1 EOJ. '=20 TIME = 22:23=5":5 

<OUI' WAS paODUCED HERE> 



fi 
jl 

o 

0' 

I-
I 

I 

.-.". -,,,,", ~ .. , ... n_._ .. ;-1-;'~ ·'--'-7"' . S" .. --;-,.,. - 7--' -- - - .,-. 7 - .. ,~-. "'·5 ..... ,_. __ u sa mw ' s - '7TZ mE 77iT5Z-m 

BUlftOUGtrSCORPO'llTIOI 
COII'U1£I" SYSTEMS GROUP 
SlaTA a.WBARA 'l~NT 

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

6-14 

COMPANY CONFIDENTIAL 
1400 INTERPRETER 

P.S. 2212 5355 (0) 

•• ** •••••• 
• EQUats • 
••••••• * •• 

for.at: <jab-au.ber> AX EQUals «5-DIGIT DECIMAL ADDRESS> or 
<l-CHAR 1400 ADDRESS>1 

function: 

Tbe co •• and EIUals accepts either. 5-digit deci •• t address or a 
J-charact.r 1400 address ,and then displays the opposite 
eq'uiwalent. 

Tbis co •• and .ay be specified during the wait state as well as 
~un state of the virtual •• cbine with no appreciable perfor.ance 
loss. 

Ex •• ple~: 

:'1 AI£IU I" 
" . 16/140'/£NI =1 19K ,~= 11999 

6/1400/£NI =1 ACCEPT'. 
I AIE'IUALS G61 

% "1400/ENY =1 661 ~ 15769 
6I1400/ENY = I leeE"T. 

I~X£QU t199' 
I G/I400/EN' = 1 11'" = I9a 
GII400/EN' =1 ACCEPT. 

lAXEIUAlS 157" 
% G/1400/E"' =1 15769 = G61 
G/1400/EN' =1 ACCEPT. 

·-m 752:rr " 
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•••••••• 
• LOAd • 
•••••••• 

IU.e" sp.cified~ this co •• and reads the first card (record) fro. a 
unit labelled by the IEI' (i.e.~ the 80-cotu.n card reader). 
(Default is ·CAROS.1400·, unle~s changed by the environ.ent 
specificatioDs.) Tbe Instruction Address Register is set to 1400 
locatioR 001. A word.ark ispl~ced in that location and then 
cOAtrolts transferred to the instructions at that location. 

The 1400 progra. should be sel f-boot strapping (sel f-t aading) or 
tbe· interpreter Mitl coapletely scan the deck of cards (file of 
record5) untitself-bootstrapping bec ••• s evident or until the 
1£,.0 card. 

[xaaptes: 

IAXLOA 

lAXlOlO . 

lAX LOAO CARD 
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o LW ill' 

o 

For.at: <iob-nu._er> AX LOAd TAPe 

Funet ion: 

This seQueftce of .vents takes place: 

1. Clears target aeaory 

2. Sets a wordaark in Location 001. 

••••••••••••• 
• LOAd TAPe • 
•• ee.e.e ••••• 

3. Reads the first record on TAPEI in load aode and even 
parity. (TAPEI .ust be specified within the environ.ent 
for this coaaand to execute.) 

4. Moves the record to target ae.ory. beginning at location 
001. 

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

Errors occurring ift tbe specification of tbe co.aand other than 
LOAd ~ill ~ause the co •• and to b. considered as -LOAD CAROS-. 

Exaaples: 

lAX LeA TAP 

1 AX LOAD TAPE 
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••••••• 
• ON • 
• Off • 
••••••• 

for.at. <job-nuliber> AX ON or orr (DISable or WRIte or ADDress) _ •• J 

Functio.: 

DISable refers te tb. Disable Cisk Address Coapare Key. 

WRite refers to the Write Disk Switch. 

AOOressrefers to the Write Address Key_ 

W"etlaer 01 or,OFr is speci fled. those iadt cators which are on.. 
whether' or not ,'th.y have been changed. are displayed as a 
.... pOliS.. ,Just, speci fying ON or Off wi t l respond wi th those 
i ndicat.rs t hat are on. 

Mer. tban ene indicator can be operated on by one co •• and 
spee-ificatio •• by follcn,ing the basic rul. of <BLANK> del'aiters. 

Also. the disk error indicators (Y. x. w. Y. N. and \). are 
displayed if they are on. 

lAXON 
% G/1400/ENV =1 01=015 WRI ADD Y X W V N 

lAIOff DIS 
% G/1400/ENV =1 ON=WRI ADO Y 'X W V N 

lAX Off ADDRESS 
% G/1400/ENV =1 ON="RI Y W 

FEp-ntm "' 
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o £JlU .I.IJ.U& lUllI 

o 

runet ion: 

........ _ .. 
• REGular • 
*.* •••••••• 

the I(Gut.~ eo •• and is used to return to Regular processing .ode. 
'as opp •• ad to Si~gle-Step processing aode). This co •• and should 
be follcwed by one of the fottow,ng co •• ands to continue 
proeelss illg: 

<job-nu.ber> AX SJArt· 
<j.b-nu.ber~ ax OK 
<job-nu.ber> AX TRlnsfer • 
<job-nu.ber> AX TRAnsfer <3-ehar address> 

I AXREG 
% 6/1400/ENI =1 ••• REGULAR PROCESSING lODE RESUMED 
%G/1400/£ •• = 1 IAI=00500 (500) OP=8400 A=400 8=504 
G/1400/£N' =1 ACCEPT. 

lAXRfGUlAR 
I G/1400/£NV =1 .-. REGULAR PROCESSING MODE RESUMED 
Z G/1400/EN' =1 111=00500 (500) OP=8400 A=400 8=504 
6/1400/£N' =1 ACCEPT_ 

. mn sa -"it 
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••••••••• 
• RESet • 
••••••••• 

lhe RESet co .. and perforas the saae functions as the RESET key on 
the 1400 Processing Unit. Specification of this co •• and causes 
att iadi~ator ftags to be cleared~ except the Coaparison 
Indicators and the Sense Switches. The Op Code and Instruction 
Length Registers are cleared atso. The contents of virtual 
.e.ory. and the target aachine·s. address registers are not 
affected. 

(Except, on= the branch address on a -balt and branch-·type of 
hatt. ift which the IAR is set to NSI of the balt instruction.) 

IAXRES 
Z (;'1400/E .. ' =1 •••. MACHINE RESET 
Z 6/1400/EN' =1 IAR=00500 (500) OP=B400 
Git400/ENW =1 ACCEPT. 

IAlRESET 
Z "1400/£1' =1 ••• MACHINE RESET 
Z "1400/E.' ~1 IAR=005'0(500) OP=8400 
6/1400/EN' =1 ACCEPT. 

A=400 8=504 

A=400 8=504 
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o 

for.at: cjeb-ftuaber> AX aUN 

function: 

Tbe IUN co.and perforas tbe following functions: 

••••••• 
• RUN • 
••••••• 

1. Returns tbe state of the virtual .acbiae to Regular 
Processin, .ode (non Single-Step .ode). 

2. Resets the Stop Address 

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

Ex •• ptes: 

IAXRUN 

rr 55·,.1;; 
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f or.at: < j ob-nuaber> AX SET <CH,\RACTER> 

Function: 
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******* 
* SET * 
•• ***** 

The SET coa.and is used to set all of 1400 target aeaory to the 
character cORtai ned in the <CHAI«ACT£R> field. 

If aore than one cbaracter is entered in the <CHARACTER> field. 
tbe first character is used. 

Tbe character <BLANK> cannot be entered directly. but aeaory will 
be set to <BLANK> if the <CHARACTER> field is o.itted. 

Meaory can beset to a character with a word.art by entering up 
arrow ( ) followed by tbe character. 

Exaaples: 

lAXSET 
&/1400/ENY =1 ACCEPT. 

1115ET40-2 
&/1400/£NV =1 ACCEPT. 

I AXSET-+- N 
&/1400/£NV =1 ACCEPT. 
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for.at: <job-Ruebel'> AX SINgle 

function: 

•••••••••• 
• 51 Ngte • 
•••••••••• 

Tba . SINgle cow. and is usad to 'tnter tbe Si "gte-Step Process .ode 
of the 1400. It .ay ba ... tere oj at any t iee duri.,g or be fore the 
execution of a 1400 progra.. The fetch of the next i~structio" 
in sequence is perforeed and th~n control is returned to the 
user. . To execute the next si~quent ia t i nst ruct ion, one of the 
follotting should be specified: 

<job-nueber> AX STArt 
<job-Ruebel'> AX OK 
<job-Ruebel'> AX TRAnsfer • 

To retur. to Regutar processing eode ... the co •• and <iab-Rueber> AX 
HEG·utar should be invoked. Hessages as to the processing eodes 
currently invoked are disptayec on the SPO whenever SINgle or 
REGular is specified. 

IAXSIM 
% G/14001£NV =1 ••• SINGL£ SIEP NODE 
% G/1400/ENV =1 IAR=00500 (500) OP=6400 
G/1400/EN' =1 ACCEPT. 

IA.SINGlE 
% G/1400/EN¥ =1 ••• SINGLE StEP MODE 
% G/1400/EHV =1 IAR=00500 (500) OP=8400 
G/1400/ENV =1 ACCEPT. 

A=400 8=504 

A=400 8-::::504 
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f or.at: < j ob-nu.ber> AX STArt 
<job-nu.ber> AX OK 

function: 
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••••••••• 
• STArt • 
• OK • 
••••••••• 

The ST'rt/OK co •• and causes th! execution of the 1400 progra. to 
begin at the current value of tle Instruction Address Register. 
If the virtual .achine ,s in Single-Step .ode. the STArt/OK 
co •• and witt cause oftly the cur 'ent instruction to execute. The 
Instruction Address Regi ster i; inere.ented by the length of the 
current instruction. 

Exa.ples: 

lllSTA 
% 6'1400/ENV =1 IAR=00500 (500) OP=8400 
6/14001£NI =1 ACCEPT. 

lAIREG 

A=400 8=504 

% 6/1480/£NV =1 ••• REGULAR PROCESSI'" MODE RESUMED 
X 6/1400/ENV =1 I1R=00500 (500) OP=8400 A=500 8=404 
G/1400/EN' =1 ACCEPT. 

lAI5T'IT 

lAIOI( 
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o ill! JlIIUL Jfl'.Hll.t 

o 

for.at: <job-nuaber> STOp «l-CHAR HALT ADOR» 
<job-nu.ber> STP (el-CHAR HALT lODR>] 

function: 

............. 

.. STOp .. 

.. STP .. 

............ * 

If t~e halt-address is teft blank. the STOp/STP co •• and causes 
the hatting of the target progra. ift the fetch cl'cte follo.,ing 
the execution 'of the current 1400 instruction. The current state 
ofthe target •• chine is displayed on the SPO. 

If t_e ]-character batt address is specjfied. then the target 
.aehine .,itt halt vhen the Instruction Address Register is equal 
to that hatt addr.~s. To void the hatt address, a STOp/STP 
coa.and without the halt address given can be specified, or the 
RUN co •• and. A STOp/STP coe.and vith the halt address gi¥en. eay 
be specified before or during the target progra.'s exec~tion. 

To restart tbe target .achine. 
specified: 

one of the following can be 

<job-nuBber> AX TRAnsfer • 
<job-nu.bar> AX STArt 
<job-nueber> AX OK 

To restart the target progra. at a new tocation, specif, the 
fottovi"g: 

ejob-nuBber> AX TRAnsfer <3-CHAR ADOA> 

If t'. vi,tual .achine is in Single-Step aode, 
coa.and has no effect. 

the STOp/STP 

n ..,.-- ;" ~ -I 
I 
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IAISTOP 
% &/1400/ENV =1 ••• PROGRAM STOPPED 
% G/14GG/ENV =1 IAR=00400 (400) OP=B500 
&/1400/ENV =1 ACCEPT. 

lAXSTOP 500 
&/1400'£NV =1 ACCEPT. 

lAISTART 
% G/1400/EIV =1 ••• PROERAM STOPPED 
% &/1400/E"' =1 IAR=00500 (500) OP=8400 
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A=500 B=404 

A:500 8=404 

. 
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•••••••••••• 
• SW= • 
• SWItcbes • 
•••••••••••• 

For.at: <job-nu.ber> AX SW= 
SWItches 

<SWIrCHES> 
? 
OFf 

Functi.,,: 

The SW= co •• and is used to set or display the current sense 
switch settings. 

When the <SWITCHES> field is o.ittedar wben tbe <SWITCHES> field 
is a question .ark (i.e.# <iab·nuaber> AX SW= 1), the sense 
SNitches are displayed on the SPO in alpbabetical order. 

o Wben OFF is specified. all switches are reset. 

When tbe .<SWITCHES> .field is a <VALID SWITCH GROUP>. the switches 
are set and current status of the sense switches is di .-played on 
the SPO. 

A <VALID SWITCH GROUP> is defined by: 

Note: 

<VALIC SWITCH GROUP> 

<VALID SWITCH> 

<DELIMITER> 

::= 

::= 

' .. -.. -

<VALID SMITCH>' 
<DELIMITER><VALID SWITCH GROUP>/ 
<VALID SWITCH><VALID SWITCH GROUP> 

A,a'C/O,E/F'G 

BLAN~ 

As the above BNf i_plies, switch na.es .ay be entered in 
any order (i.e •• SW= A G B <ETX». 
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Tke SW= co •• and ~an be specified during the Nait state or run 
state af tbe virtual .acbine~ with no apparent lag in the target 
progr •• ·s execution. 

Ex.eples: 

lAXSII= 
% C/1400/ENV = 1 SW= AC 
6/14001£N' =1 ACCEPT. 

1 AXSII=1 
% 6/1400/EI' =1 SW= AC 
G/14001ENI =1 ACCEPT. 

lAXS .. = A8 0 
% 6/1400/E"' =1 511= ABO 
6/1400/E"' =1 ACCEPT. 

lAXSIII= E 
% 6/1400/EN' =1 SII= E 
6/1400/£NV =1 ACCEPT. 

lAXSII= Off 
% 6/1400/£., =1 ••• All S~ITCHES ARE Off 
6/1400/ENI =1 ACCEPT. 

lAXS.,=. 
% 6/1401/£1' =1 ••• ALL SWITCHES ARE eff 
6/1400/£"' =1 ACCEPT. 

lAX StU F6 
% 6/1400/£NV =1 $W= fG 

6/IleOO/£RW =1 ACCEPT. 
lAX SWITCHES.ARE ABC 

% 6/1400/E., =1 SW= ABC 
6/1400/EI' =1 ACCEPT • 
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o 

For.ata <job-nu.ber> AX TRAnsfer <l-CHAR ADDRESS> 

Function: 

_. __ ....... . 
• TRAnsfer • ...... __ .... 

The TRAnsfer co ••• nd is used to atter the Inst~ucti.n Address 
Register to <)-CHAR AODRESS> and begin execution. The <3-CHAI 
ADDRESS> .ust be present. If the <l-tHAR ADDRESS> given is a 
single asterisk (-.-). execution begins at the current value of 
the Instruction Address Register. 

[x.aples: 

IAXTRA 400 

lAXTftANSfER /tOO 

lAXTRA .. 
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functionl 

The ~, c •••• nd displ.ys on the SPO the current 
virtual .achine. as tlell as the c'Urrent values of 
Address Register. the current instruction. and 
regtsters. 

....... . .. " . •••••• 

stat e of the 
the Instruction 

tlae A and B 

Since tlte i,.terpreter .. as designed to .uIUprogra.. it is 
s •• et iaes di fficut t, to kno .... hat the v irttla t aaclt ine is ,doi"9 at 
any ,particular 'ti.e. Without visibly; nterrupting tile target 
progr •• -s execution, tile current status of the .achine is 
displayed on the SPo. 

lAI"Y 
% ;/I400/EN.=1 ••• ' AX OS IIA n IN' fOR KEYBOARD INPUT 
% Gl1~OO/EN'~1 IA.=00500 (500) OP=8'00 A=400 8=504 
6/140'0'/ENf =1 ACCEPT. 

1 AI .. ' 
% 6/1400/£"=1, ••• PIOGRAM EXECUTIN' 
Z 6/1400/EIV =1 IAI=00400 (400) OP=2 A=400 8=333 
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•••••••••••• 
• ·COa.ent • 
•••••••••••• 

The .CO •• e.t co •• and is used to enter a coaaent line onto the SPQ 
listing. 

The <COMMENT> is listed on the SPO onl, andperforas no function 
in t.e iRterpreter. 

The .CO •• ent a., be specified at any tiae with no effect on 
perf oraance. 

4[) The <CORHENT> field aay be null. 

lAX *CO THIS IS A COM"ENT ON THE SPO 
G/1480/ENV :1 ACCEPT. 
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i. 
~ 
~I 

I 
I 

••••••• 
• ••• • 
••••••• 

LIST COMMENT 01 PIIITER 

fo~.at: <job-nu.bar> AX ••• «COMMENT>] 

f'uDctiell= 

This co ••• nd is used to enter a co •• ent line on the 1/t80 printer 
output. 

The tbree asterisks ( ••• ) are listed with the <COMMENT> on the 
listing so~hat the co.went can be discerned fro. 1400 prograw 
output. 

The <CUMMENT> field •• , be null. 

IAX ••• TlUS IS A COMMENT fa THE LINE PRINTER 
G/.'OO/E"' ~1 ACCEPT. 
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••••••••••••••••••••••• 
• ?<T.RGET 5PO INPUT> • 
••••••••••••••••••••••• 

for.atl <job-nu.ber> AX 1<TARGET SPO INPUT> 

function: 

Tbis co •• and sets the Inquiry Indicator and fitts the target SPO 
buffer with <TARGET SPO INPUT>. It can be specified before itis 
asked for. and witt be Fe.e.bared. Otherwise. ,,'en it is asked 
for: 

••• ENTER 1400 DATA -

the sa.~ response: "?cTARGET SPO INPUT>- is required. The 
interpreter will save onty one target spa .essager so repeated 
.,. co •• ands wilt re_lace the existing contents of the target SPO 
buffer. 

IAX7TftIS IS A RESPONSE TO AN INQUIRY 

I A.?YES 
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•••••••••• 
.. I"TOPT • 
•••••••••• 

Tbe INIOPt iept •• entation is another effort toward eli.ination of 
all l~O~ Interpreter userloperator intervention. This stratage. 
altows o~e to specify all necessary SPO coe.ands on cards within 
one's pregra. deck. Also, certain options .ay only be specified 
at run ti.e. 

SPD co •• ands inaccessibte froa INTOPT cards: 

LOAD ••• to prevent recursive loading 
WY ••••• because fields normally displayed have not yet been 

given vatues 

SPO co •• ands usable fro. INTOPT cards: 

ALT 
011 
sw= 

elE 
Off 
TRA 

CON 
REG 
••• 

DIS 
RES 
·CO 

DUM 
RUN 
? 

END 
SET 

EOF 
SIN 

EOJ 
SlA 

EQU 
STO 

LOAD lAPE 
SlP 

Note: -CO displays a ~oa.ent froa an INTOPT card to the SPO. 

Processing options include: 

RCB.AlLOMEO ._ •• ~ switch aodes to aead Coluen Binary 
INVERTED.EOIT __ .switch EDIT to nen-U.S. style (i.e. periods/ 

co •• as interchanged) 
SISI •••••••••••• do LOAD froeSYSI" file 

Note:· Processing options are ,gulx usable through INTOPl and .821. 
fro. the SPO. 

Character cbaages: 

.,. .. eplaces -t (up arro .. ) 
: reptaces ElK and is used as a cc •• afld entry separator 
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BURROUGHS CORPO.AlION 
COMPUlER SYSTEMS GROUP 
$'IT& BARBARA PLANT 

1-2 

COMPANY CONFIDENTIAL 
1400 'INTERPRETER 

P.S. Z212 5355 (D) 

I--------~-~-~~--~------~--------~-------~--------~---• I 
INTOPT ALTER 123 

I--------~---~----------~-----------------------~----, INTOPT 

• 
DIS IZl: RCB.AllDWED 

I,.--.. --------... --..... ------------'~·----- .... ----------------
• • 

I"TO'T SW: B : EQU 19R 

Notel lbe tey~ord INTOPT can be located in any card cotu.ns; 
tbe fo· .... t is free, but retational. All specifications 
.ust occu~ within cotu.ns 1 through 72 inclusive. 
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aU.RQUGHS COaPOIATION 
CO.PUlE. SYSTEMS GROUP 
salTA BARBARA PLANT 

a-I 

CONPANY CONfIDENTIAL 
1400 INTERPRETER 

P.S. 2212 5355 (D) 

Th •• ,tfG.s listed b.tOM .odify the behavior of the interpreter 
4 ... log tlt.pro.cessiftg of an eat ire i ab. (Therefore" these 
optfo.scaanet b* cltanged .tud!19 prDcessiag af tbe job" 01' 
e •• enti.tl, after the LOAD process has occurred.) 

OPT 10·. 
------

RCB.ALLQWED 
1.'£IT£I7 •. £DIT 
51511 

MINIIUM A811£'IATION 

-------------------~ RCB 
IN' 
STS 

Note tbat RCB and SYS are Mutuatt, exclusive because the, are 
both required to be the 1.1..11 INTOPT specified. 

-P-- d 1 
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BURRIIU'Hscoa,aaATIOI 
COMPUTER SYS1£.S GROUP 
SAlTA BARBARA PLANT 

BUI mua JUIAII 

. - ~"'-" - . __ .. - ''1-

8-2 

COMPANY CONfIDENTIAL 
1400 INTERPRETER 

P.S. 2Z12 5355 (0) 

••••••••••••• 
·RCB.allowed· 
••••••••••••• 

ReadC.au ... Biftary is i.pt •• ented in the 1400 Interpreter. Mheft 
utilizing cotu •• binary, it is iaperative that the following be 
true: . 

RCB.allowed is tbe final INTOPT option 
is foltowed by • 'I£ND record 

bros "±tttz'-:dt ", 

(a) 

and (bJ 
and(c1 is followed by the binary dect ~refixed by 'IOATAcfile-naae> 

and postfixed by BIN.END. 

Tbe foll.wing e.a.pte itlustrates this sequence. 

I£X 1400 
'IOATA £11105.1400 
INTIPIRCS.ALLOWED 
'1£11) 
!DITI BIN.1400 
• 
• 
• 8INAIY OR EBCDIC paOGRAM 
• 
811.ENO 
'I£ID 
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COMPANY CONfiDENTIAL 
1400 INTERPRETER 

P.S. 2212 5355 (0) 

••••••••••••••• 
·INVerted.edit· 
••••••••••••••• 

Tltt sprec •• shag opt foft causes the EDII opeode to generate 
aon-U~S. st,te of for.ats. This aeans that co.aas and deci.at 
points are interchanged. 

Ex •• pte: 

field 1234561 

u.s. aesult SI2~345_61 
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BURROUllt$' CORPOI'ATION 
COMPUTE' '~SYStE"S GROUP 
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8-4 

COMP.N' CONfIDENTIAL 
1400 INTERPR£TER 

P.S. 2212 5355 (0) 

••••••• 
·S'Stn· 
••••••• 

This proce.sing option allows the user to 'eep his object deck on 
other storage .edia. Through file equations of the S'StN fite. 
or by declarations in the environ.ent co.piled by the IEP (see 
P.S. 2212 5504. 1400 Interpreter Environ.ent Progra •• -SYSIN-) 
the Mser defines where t'e SYSIN fite resides. It can reside on 
1- or f." track .agnetic tape (NRZ or PEl or on any type of disk. 
Note th.t the STSIN ffle is a B1800/81700 fite which is usually 
created by using O~PALL. or file equating the Autocoder's object 
code puach file to disk/tape. 

It is U.I a'1311 file; it does not reside on a virtual 1311 di.slt 
and cannot be accessed by 1400 dist/tape instructions. 

The def.utt oa •• for the label card is ·CjROS.1400·. 

Sa.ple SISIN deck setup: 

USEReS tARD DECK 
~-.-----~-----~-

'£1 i400. 
!OATA CII05 .. 1400 

INTOPT SYSIN 
36912 18961 
12345 12389 

<data, if .an,> 

USER'S SYSIN FILE (DISK/TAPE) 
~-~-----~--~---------~--~-~~~ 

?OA TA CjROS. t 400 
.008015 •••••••• 

• 
• 
• 

1--> 34619 12813· 1--> 
<Object Progra.> 

?ENO 
I !EIO <-------------1 , I 

I--~--------~---t 'Last 1400 card t 
Ire ported here t 

I-~-----~---~---I 

I------~-~--------------I 181800/81100 End-of-fitel 
l~epGrted bere • 

I--~--~----------------' 

Currentl, the i.pt •• entation is not a drna.ic one. In other 
words, 5'51. should onty appear once in any pa .. ticular lob. 



r == - 5$'"; _w r ra =. is T --_.,,'--- . __ ... -7 ,,"-. .. --_··ft,· T" .. __ .. t-· u _.- -.----.".,., -."- .. " "T? .. up -. ,T'· err wrrit . - ris.,t" 

o 

O'i 
" 

aUaROUGHS (OapOIAIIOI 
tOIPUTfR S'SJEMS G~OUP 
SAlTA BAa8ARA PLANT 

IISTauCTIOI FO •• Al IAODRESS REGISTERS. 
I 'OPERANDS I AfTER OPERATION , 

"NE .• AC'.I-----------I-~-----------~---I or I 8' • A I 8 I d lIAR I AAR I BAR I 

'-1 
CONPANY CONfIDENTIAL 

1400 INTERPRETER 
P.S. 2212 5355 (0) 

COMMENTS 
---.--~-------------~----------------~~-------~-------~----~--~----~--H • 

H I 
eN • 
CW I 

• • • • CS I 
I 

• I 

• C5 I 

• I 

• • SM • 
SN I 

I 
I 

• o • 
• I 

• I 

• I 

• • I 

• 

•• • t 
• 'AlAI I 

"IAlAi I 
t:C 'AAAI8BB' 

• I I 
• I I I I I 
I I I 

I I AAAt I 
I I I 
I I t 
I I I 
I • t 

I IAAAIBBBI 
I I I 
I I • 
I I , 
t • t 

• 'AAAt I 
, tA'A A 18,. 8 I 

I I I 
• I ,I' 
I • I 

Z IAAAI8881 
I I I 
I • I 
I I I 
I • 1 

• I • 
• I I I I , 
I I • 
I I I 
I I I 

• N51 I 
8' • 
NSI I 
NSI , 

I 
I 

• I 

Ap 
81 
A-1 
A-I 

I 8p f 
Bt I 
A-I I 
8-1 I 

I 
I 

• I 
NSI 

• A , xOO-ll 
I 
I 

In 

• NSI 
I NSI 
I , 
• I 
I 

• I 
I 
I 
I 

• I 
I 

• 

NSl 

I 
I 
I 
I 8J 

• I 

• • , 
I 
I , 
t 
I , 
I 
I 
I 
I , 
I 
I , 
I 

A-1 • 
A-I 1 

• I 
I 

A-Lal 
I 
I 
I 

• • I 
I 

• I 
I 

• • HSI I 
I 
I 
I 
I 

A-1' I 
8-1 • 

I 
I 
I 

A-Lftl 
I 
I 
I 

• I 
I 

, I 

I 

• I 

Halt. 
(With indexing). 
Clear vord.ark. Word.arks 
are cleared at the tocations 
which are specified by the 
A- and B-address registers 
Ni~hout disturbing the data 
at these locationse 
Clear Storage. Storage is 
cleare~ to blanks starting at 
tbe A-Address and cant iauing 
downward in storage to the 
nearest hundreds position. 
Storage is cleared starting 
at the 8-Address and an 
unconditional branch is 
t~ten to the address speci­
fie4 by the A-Address. 
Set Word.ark. A Nord.ark 
is set at the tocation spec­
ified by the A-Addres5.the 
data at that address i 5 not 
di 5t urbed. 
Divide. Tbe B-Field data 1S 
divided by the A-Field data 
and tbe quotient is devel­
oped in tbe high-order posi­
tions of tlte B-Field; the 
reaainder is in tbe low­
erder positions of the 8-
field. A Nord_ark .ust be 
associated with the high­
order position of the 
divisor. 
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COMP.I' CONfIDENTIAL 
1400 INTERPRETER 

P.5. 2212 5355 (0) 

COMMENTS 
--~---.. ------------------------.... ----.. -- ... --------------------~ .. ---.-----

o 

e 

itA • 

• t 

• • MA I 

• I 

" . I 

• I 

• ZA I 
ZA I 

I 
I 

• • A I 
I 
I 

A I 
I 
I 
I 

• I 
I 

8 I 
I 

• I 
BU I 

I 
I 
I 

Ot.C' 

• 

'IAAAI I 
I 1 
I , 

• t 
• I , IAAII888 
, I 
I I 

; IAAI1888 
I , 
t t 
I I 

• I -0 .AAAI • 
.0 IAAU0801 

I I I 

• I I I I I 
I I I 

A I.AAI I 
I I I 
t • I 

A IA'A1888 
I • 
I I 
I • 
I I 
I I 
I I 

8 IAAAI 
I I 

• I 
• I B IAAAI t' 
, I I 
I • I 
I • I 

B IAAA I • A 
t I I 

• NSl • 
I I 
I • 

• I I • 
I lSI I 
I I 
I • 
I· N5 I , 
I • 
I • 
I I 

• I , N51 • 
I NSI I 
I I 
I • 

• I 
• I I NSI • 
II 
I • 
I NSI I 
I • 
I I 
I I 
I I 
I I 
I • 

A-] I 
I 
I 
t 
I 

A-] I 
I 

• A-lal 
I 
I 
I 
I 

A-la' 
A-Lw' 

t 
I 
I 
I 

A-la' 

• I 
A-lw' 

I 
I 

A-I I 
I 
I 
I , 

8-1 I 
I 
I 

8-lpl , 
I 
I 
I 

A-lal 
B-lb' 

• I 
I 

• A-lal 
I 
I 

8-lbl 
•• 
• I I 

BI I 81 
I 

I I 
I I 
I • 
I N51 I 
I • 

81 
NSI 

81 

• I 
I 81 
I 81 
I 
I 
I 81 
I 

t • 
I I 
• N51 , 

I '-1' , I 
I I 
I "51 I 
I I 

Modify Add~ess. This instruc­
tion causes tha 3-position 
field specified by the A­
Address to be added to 
it set f. 
lhe 3-position field 
specified by the A-Address 
is added to the B-Address. 
Nutti,ty. Both fields aust 
have a word •• rt associated 
.. it~ the •• The units posi­
tion of the product is to­
cat_d at the B-Address. 
Zero and Add. The B-field 
data j s set· to zeY'o be fore 
the A-field dala is added to 
the a-fietd data. T~e zone 
bits are reaoved froa all 
positions except the units. 
Add. The A-fietd data is 
added to itself. The A-field 
aust have a wordaark. 
The contents of the A-Address 
added to the contents of the 
O-Address. The a-field aust 
have a Nord.art. If tbe 
A-fi;etd is shorte~ than tbe 
8-field. a word.ark aust be 
associated with tbe A-Field. 
With Indexing. A Branch Un­
conditional is taken to the 
instruction specified by the 
A-.ddress. 
SUccessful Branch. 
No Branch. If the B-field is 
longer than the A-field. an 
unequal coapare results. 
Branch if last Card Indicator 
ON. 
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BUIROU511scoapoaATION 
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OP • OP • A I 8 • d t IAR I AIR I BAR I 

'-3 
COMPANY CONfiDENTIAL 

1400 INTERPRETER 
P.S. ZZIZ 5355 (0) 

COMMENTS 
~-~---~.-.-----~---------------~------------------~-----------------~-. • • • • I 

• BEf' 
I 

• I 
I 

• • t 
8£1. 

I 

• I 
I 
I 
I 

8UU 
I 
I 

• 8£ I 

• • • I 
I 
I 

BL • 
I 

• • • • I 

t I 
I I 
I I 

• I I • 
I 1 

• IAAA' 

• • • • , I 
t I 
I I · , 
• I 8 IAAAI 

• • 
I I 
I I 
I • 
I t 
I • 

B I.AAI 
I • 
I , 
I I 

8 IAAAI 
t • 
, I 

• I 
I I 
I I 
• I 

B IIAAI 
I 1 
, I 
I • 
I I 
I I 
I t 

I I NSI I 81 
I. • 
I I I 
I' I 
I I I 

• I I I t( I 81 I 81 
, I "51 I 81 
I I I 
I I • 
f I I 
I I • 
I I I 

• I I I L I 81 I 81 
I I I 
• • N51 t 81 
I I I 
I I • 
I I 
I I 
I Q I ,81 

t "51 
J 
I 

5 I 
I 
I 

• I 
I 
I 

81 
NSI 

• I 
• 81 

81 

81 
81 

T '81 BI 
, I NSI I 81 
•• I 
I. I 
I I I 

•• • I I I 

• A~1 • No Branch. T_is instruction 
• • tests the tast card condi-
t I tion and branches to the 
• I instruction specified ~y the 
• I A-Address if this condition 
I I exists. 
I NSI I Branch if End-of-Reel • 
I K" I No Branch. If a tapeaark 
• I or a reflective strip is 

I sensed during a Write Tape 
I operation. an auto.atic 
I branch is taken to the iA­
I s~ruction specified by the 
• A-Address. 

lSI I Branch if Tape Trans.ission 
I Error .. 

l~~ I No B~anch. If a trans.ission 
I error occurs between the tape 
I unit and the,~rocessor. tbis 
• indicator is' turned 0.; and 
• a brancb occurs. 

NSI I Branch if Inquiry Request. 
Q'ytJ I No Branch. The branch is, 

I taten if the -'·co •• and 
I has been executed. 

, N51 • Branch if EquatCoapare. 
• S'~ I No Branch. The brilnch is 
I , taten to the instruction 
• I specified by the A-Address 
I I if the co.pare indicator has 
I • been set toequat by the 
I I previous co~pare operation. 
I NSI I Branch if lov Coapare. 
I T,,, I No Branc h. The branch is 
I , taten to the instruction 
I I specified by the A-AdMess 
I . I if the co.pa~e indicator has 
I I been set to low by the 
I I previous co.pare operation. 

...- . 'eriirt 
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BURRDUalS "eO.POIATIOI COMPANY_ CONfIDENTIAL 
CO.PUlE·R ·SI51E .. S GIOUP lltOOINTERPIETER 
SAlTA ••• 8AIA PLANT P.S. ZZ12 5355 (0) 

0 laSTRUCTIOI fORMAT IAODRESS RfGIST£ISI 
I • OPERANDS t AFl'ER OPt RATION , 

·INE.laCT.I--------~--I~----------~---~~1 
OP I OP I A I 8 I d I IAR I AARI BAR I COMMENTS 

----------------------------------------------------------------------BB I B IAAAI I U I 81 • 81 I NSI Branch if High Co.pare. 
I • , I I MSI • BI I U~1 No 8ranc h. The branch is 
I I • • • I t taten to the instruction 

• I I • I I I specified by the A-Address 
I I I • • I I if the co.pare indicator has 
I I I • I I bee .. set to high by the 

• • 1 • I • previous co.pare operation. 
Bl" I AAU • l IU I 81 • lSI Branch if Arith.etic Overflow 

• I I NSI I BI • Z" Ne Branch. If an overflow 
I I I • I condition is detected 1 n the 

• I I • I result field. I branch is 
t • I • I talelt to the ,nstructi on 
I I I • I I specified by tbe A-Address. 

BC9. B AAAI I 9 ItI I BI I N51 I Br.nch·ifCarrfage Cbannel 

• , I I I • No.- 9. 

• I I lSI • 01 • '_Jf I 10 Branch. Tbe branch is 
I I I I I I taten to the instruction· 
I I I I I I specified by the A-Address 
I I I I I I if Channel 110. , is sensed.-

0 
8CY. I IAAa. • a I 81 I Bl I ItSI I Branch i f Carr i age Channel 

• • I • I I I I No. lZ. 

• I I I I lSI I BI • a_, • No Branch. The branch is 
t I I • I I I I taten to the I n~truc ti on 
I I t • I I I I specified by' the A-Address 
I I I I I I I I ifCha nnel No .. lZ is sensed. 

8SS1 8 IAA •• I d , 81 I 81 • N51 • Branch if Sense SWltC" ON. 
I I I • • NSI 81 I d" I He Branch. 

• • I I , I I d-Character Sense Swi tclt 

• I I I • I , B B 

• • I I 1 I I C C 

• t I t I I I D D 

• I I I • I I E E 

• I I I I • I f f 

• I I • I I I G G 
I , I I , I I The branch is taken to the 
I I . I • • I I instruction specified by the 

• • I I I I I A-_ddress if the Sease 
I I I I I I , Switch specified by the d-
I I I I I I • Character is ON. 
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.. Mtmtbrititts'-

'NSTRUCTIOI fORMAT .AODRESS REGISTERS' 
I • OPERANDS I AfTER OPERATION 1 

IIE •• ACT •• -----------I-----------------I or I OP , A I 8 I d t IAR , AAR I eAR I COHIIEITS 
-----------------------------------------------------~----------------BINI 

I 

• • • I 
I 
I 

• • • 81N. 
I 

• • • • • • & 

• • I 
I 

• I 
I 

BUU 
8'8' 

BPC.I 
, I 

• • I 
I 

8CE. 

B.AAAI 

• I 

• d I 81 
N5I 

• • I I 
I I 
I I 
I I 
I t 
I I 
I 1 
I • 

B fAAI' 
I , 
I I 
I I 
I • 

• I 
• I 
• I I • 
I 1 I 

• • I 
• I I I I I 

d 

8 IA.AI I d 

• I I I I I 

• I • 
I I I 
I , , 

I I I 

• I I 
• I • I I I 
I • I 

B IAAIIBBBI d 

I 

• • I 
1 
I 

• I 

81 
NSI 

I 81 
I NSI 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 81 

• 81 I 81 
I 
I 
I 
I 
I 

• I 
t 
I 

• SJ •. 81 
I 
t 

• • I 

• I 
I 
I 

• • I 81 
I 81 
I 
I 
I 
I 
I , 
• I 

• I 81 

• N5I I Branch if 1/0 Cbeck Stop. 
d11 No 8f'anc h. 

d-Character 1/0 Device 
Plus 0 Reader 

+ P'rinter 
Minus 0 Punch 

The branch is taken to the 
instruction specified by the 
A-Address if the 110 indica­
tor specified by the 
d-Character is Off. 

"51 Branch if Disk Indicator ON. 
d" No Branch • 

d-Character Jndicato~ 
N Access Inoperable 
V Validity Error 
W Wrong-l ength record 
X Unequal-Address co.pare 
Y Any Disk Condition 

Access Busy 
T~ebranch is taken to the 

• • instruction specified by the 
, • A-_dCress if the disk 
I I indicator tested is ON. 
I NSI I Branch if 110 Busy. 
I d" INe Branc h. 
I I d-Charac ter 110 
t I .. Channet ,- busy 
I I P Printer 
I t R Pri.ter Carriage 
• I The branch is taken to the 
• I instruction specified by t~e 
I I A-Address i ftlt.· 110 indiea-
I t tor specified by the 
• • d-Character is busy. 
I NSI I Branch if Character Equal. 
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'"SIIUCTIO.fORNATIADDRESS REGISTERS. 
~ • I CJP£RAI05. AfTER OPERATION I KNE •• ACT.·I-----------,-------------~--I 
or I 0' I A • 8 I d • tAR I AAR , BAR I CONKENTS 

-~---.. ---------------~---~~-.-~-~-~---~----------------~-----~--~----• • I 
t 
I 
I 

• • C • 
C I 

I 

• • • • • 
.11. I 
MI I 
Mit I 

• MCE' 
I 

• • I 

• I 
CC • 
CC I 

I 
I 
t 

• • I 
I 

• I 
I 

• 

• t I • • • I I I 
I • t 
I I I 
I I I 

• t I 

• I C IAAAI 
C •• AAI88B 

• 1 I I 
I I 
I I 

• J o I I 
o •• AAI 
o IAAAI8BB 

I t 1 
.~ •• AAI8B81 

I I I 
t , 1 

. . I I • 
, I I 

• I I I 1 
f I I 
f' 'AAA' 

I I 
, I 
I I 
I I 
1 • 
I I 
I I 

• I I I ,. 
I • I 

• I • 

I reSI , 
I 
I 
I 
I 

• I 
I NSl 
I NSI 
t 

• I 
t 

• I lSI 
I .SI 

• JtSl 
I 
I N51 , 
t 
I 
I 

• I 
d • NSI 
d I II 

t 

• I 
I 
I 
I 

• I 
I 
I 
t 

tBI t 
I I 

• I I • 

• I 

• I 
A-La' 
A-t.w' 

I 
t 
I 
I 

• A-I I 
I l-t I 
I A-1 I 
I • 
I A-LaS 
I • 
I I 
, I 

• I 
• I I I 

• dbb I 
t OI I 
I I 

• t I I 
S I 
t • 
I , 
I I 

• I I I 

• J I I 

8-1 I No Branch. The branch is 
'taken to the i nsttNJct ion 
~pecified by the A-Address if 
tbe character specified by the 
e-Address has th~ sa8e bit con­
figuration as the d-Charaeter. 
The d-Character eay be any con­
figuration of the six 8CD bits. 

A-La Co.pare. The 8-fietd data is 
B~lM co.pared t. the A-Field data~ 

Til. 8-fi eld lIard.ark ter.' n­
nates tbe operation. If the 
B-field is longer than the 
A-field~ the co.pare indicator 
i,s set to unequal. 

B-1 I 'Meve Mueeric. A single digit 
A-'l t '(8-4'""2-1 bi ts) is soved to 
a-I I the S-Address. The zone bits 

t are undisturbed. 
a-lb' Move Character and Edit. The 

I A-fi~ld data is .odified by 
, the B-field edit control liard. 
I "itlt z er a suppression tlte A-
I Address register contains the 
• location of the control zero 
, • 1. 

d'l I Control Carria~e. 
NSI • Control 'Carriage and Branch. 

d-Charae ter I •• ed; ate Ski pta 
Blank Oon·t Skip 

1 Channel 1 
2 Channel 2 
3 Channel 3 
4'Channel 4 
5 Channel 5 
6 Channel' 6 
1 Channel 1 
8 Channel 8 
9 Channel 9 
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INS'.UtTIIN FORKAT IIOOR£SS R[GISTERS' 
I I OPERANDS' AFTER OPERATION I MIlE. I, ACT .1-----------1---------_ ......... _-, 

8r • OP I A I 8 I d • IAR I AAR I 8AR I CONMENTS 

-~-----------------------------------------------------------~~-------• I 
I 
I 
I 

• I 
I 

• • • • • • I 
I 

• • • • I 

• I 
I 

• • 58RI 
I 
I 

• I 
S8RI 

I 
I 
I 
I 
I 
I 

I t I 
I I , , 
I I 
I I 
I I 
I • 

• • I , 

• I I I 
I I 
, I 
I I 

I 
I , 
I 
I 
I I 
1 I 
I • 
, I 
1 • 
t I 
• I 

fl All. I 

• f I 
I I I 
I I , 
I I I 

.. '11A18B8' 
I I • 
I I •. 
I I I 
I I I 
I 1 I 
I • I 

I 
I 
I 
I 
I 
I 
I 
I 

• I 
I 
I 

• I I 
I I 
I I 

• I I I 
I I 
I • 
I I 
I I 

• I I t 
t I 
I I 
I NSI • 
I • 
I I 
I I 
I I 

• flSl I 
I I 
I I 

• I I I 
I - • 
I • 

I , 
I 
I 

I 
I 
I 
I 
I 

A-3 I 8p 
I 
I 
I 

• A-J I 8p 
I 
I 
I 
I 

• • 

t 0 

• • . ; 
I d-Charac ter 
I A 
I 8 

C 
o 
E 
f 
G 
H 
I 

.0 
• 
t' 

d-eh ar ac ter 
J 
K 
L 

Channel 10 
Channel 1 t 
Channel 12 

Skip After Print to 
Channel 1 
Charinel 2 
Channel J 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 
Channel- 9 
Channel 10 
Channet 11 
Channel l2 

I •• ediate Space 
1 space 
2 spaces 
3 spaces 

d-Character After Print Space 
I 1 space 
S 2 spaces 

I T 3 spaces 
I Sto~e a-Address· register~ The 
I cofttents of the 8-Address 
I register are stored in a 
I 3-position field specified by 
• tbe' _-Address. 
I StClre a-Address regi star •. The 
t contents of the a-Address 
I register are stored in a 3-
• position field specified by 
I the A-Address. The a-Address 
I register contains the address 
t of this present instruction. 

itw 
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9-a 
COMPANY CONFIDENTIAL 

1400 INTERPREfER 
P.S. 2212 5355 (0) 

COMMENTS 
----~--------~--~-~--------------------~--~--~-.-~~-~---~-----~-~-----ZS • -0 

I 
IAAAI 
t I 
I I 
I , 

I . ' 

lS 

55 

55 

SS 

55 • 
I 
I 
I 

55 I 
I 

55 • 

55 

• I 
I 

-0 IAAAI88B 
I , 

• I K I , 
I I , . 

'I( IAAAI 

• I I I 
fl 

k I I 

• I I • 
I I 

K IAA.I' 
II 
I • 
I I 

k I I 
• I 

K IAAAI 
I , 
I 

K I 
I 
f 
I 
I 
I 
I 
I 

• I 

I 

• 

I 
I 
I 
I 
I 
I 
I . , 
• I . , 
I 
I 

• 1(. 
t 

:tt • I 
I 
I I 

I 

• I 
I 

• I , 
I 
I 
I 

• 
I 

• • I 
I 

• I 

I 
I 

S I 
I 

S • 
I 
I 
I 

d I 
I 
I 
I 
I 
I 
I 

• I 
I 

NSI 

NSI 

NSI 

NSI 

NSI 

NSI 

NSI 

NSI 

I A-La, 
I 

• I 
I A-Lw 

• I · .~~ t 
I 
I BI 
I 
I 
I 
8U .,~ 
I 

A-lal 

• I 
I 

a-Ibt 
I 
I 

.~,c I 
I 
I 

-~1 • I 
I 
I 

'Ulut I 

• I I 
I 
I SI 

• 
I 
I 
IU 11)1 
I 

I 
t 
I 

I 

• 

• I 

sJlV 
81 

I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 

• I 
I 
t 
I 

• I 

I 
I 

s~fJ 1 
I 

sW • 
I 
I 
t 

dJl1 I 
I 
I 
I 
I 

• I 
1 
I 
I 

Zero and Subtract. The sign of 
t.e A-field is changed. A word 
.art .ust be associated Nith 
tbe A-field data • 
T.e A-field data is subtracted 
fra. the zeroed 8-Field and 
the Sign is changed. 
Overlap Off .. This instruction 
returns the processin~ unit to 
noreat operation. 
Overlap Orf and Branch. A 
brlnch is taten to the in­
struction specified by the 
A-Address. 
Reset Overlap- This instruc­
tion resets the Overlap .ode 
and returns the proceSSi"9 
unit t-o noraat. 
Reset Overlap and Branch. A 
branch is taken to t_e in­
struction specified by the 
A-Address.' 
Overlap ON. The processiag 
unit is set in Overlap .ode. 
Overlap ON and Branch. A 
branch is taken to the in­
struction 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 
Z 
4 
8 

Read 
Read 
Punch 
Punch 

1 
8/Z ,. 
812 
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IISTIUCTIO. fORMAT 'ADDRESS REGISTERS. 
I • OPERANDS I AFTER OPERATION • 

IIE.IACT.I--------~--,--~-~-----~-----~I 
OP I 0' I A I 8 I d lIAR , AAR • BAR • COMMENTS ---------.. ------_ .. _--------- ..................... _ ... _--------......... -... _--------_ ... .. 
55 I 

I 

• • Lcal 
LeAl 

• a 
• • t 

LU • 
ROWI 

I wo". 
I 

MOCII. 

• ROC 011 
I " 

MDCO" 
• Ron .. 
• 1I0llII 

• 5 Dt. In 
SOE •• 
SOHNI 

I 
" "elll 

I 

• a 
• MeWt 
t 
I 

• 

• •• All I 
I t I 

• .. I 
It" I 

L IAl... • 
l HIAA •• BB. 

I I I 
t I • 

• • I 
• I I I I I 

L IlfOIBSB. 
L I IF 11 B88 • 

I I I 
l l'f3IB88' 

• I I 

d • N51 
I 

• I 

• I 
I 
1 
I 

• , 
R I 
R I 

I 
W • 

NSI 
NSI 

N51 
NSI 

lSI 

1. 'IFJlI88' N NSI 
It. 

I. IIfSIB881 R N51 

• • t. IlrSt.BB 
I • 

"l .IFiIBBB 

• I l tUi.BBB 
I t 

l "flIRB8 
l IlfalBBB 
l IIf91B88 

I t 
" I.AAI · . , 

I I • 
I , I 

• I • M IA.AI88BI 
I • I 

" r I • 

• I • 

W 

R :, 

HSI 

lSI 

NSI 

" lSI 
W 1 NSI 
W N51 

NSI 

"51 

• SI I d,1 I Select Stacker ilnd Sranch • 
I • I A branch".s taten to the in-
I • I struction specified by the 
• I • A-Address. 
• A-LaISP-la' Load Characters to a word­
I A-lil S-lat aa~t.The A-field data and 
• I word.ark are aowed to the 
• I S-fleld .. The .owe is stopped 
I I by the A-field wordaart. 

a T_e 8~field wordaarks are 
, cleared. if present. 

B+6 8+1' Seek disk in Load "ode. 
B+6 S+Lb+ll iead disk sectors with 

I wordliart s. 
B+6 B+Lb*tl Nrite disk sectors with 

• warct.arks. 
Ap Bp I Writ. dist check ~ith 

I word.arlt s. 
8+6 B+Lb+3 Read dis It wit b sector count 

• I oYerta,s with vorda~rks. 
8+6 18+lb+' Write disk with sector count 

I I overlays with word.arts. 
8+6 18.11.2120 Read di sk track wit"" 

I t I addresses with wordaarks. 
• 8+6 IS+l1.2120 Write disk track vith 
, I t addresses wit II vordilarts. 
I 8+6 I B+tl+Lf Scan disk witb wordilarts. 
• 8.6 I B.l1.Lf %fl ••• Low or equat 
I 8+6 'B+l1+Lf ,f8 ••• Equal 
I I I %f9 ••• High or equal 
I A-Lw 18P-la' Move Characters to a word-
I I I aark. The B-Address is taken 
• I • ~roa the a-Address register. 
, • t "Tbe first vordaark sensed 
• I I terainates the operation. 
• A-Lvi 8-Lwl Move Characters to A or 8 
I I I ~ordaark. T~e A-field data 
I I , is unchanged b, t~is 
t I I instruction. 
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INSTRUCTIOJl fO'RMAT IADDRESS REGISTERS. 
I I OPERANDS I AfTER OPERATION I 

OP • OP • A • 8 I d lIAR I AAR I BAR I COMMEI'S 

--------~---------~-----~-----------------------~------~--------------ROTI 
I 

WOT. 

• SOL. 
SOLfl 

SOH. 

• R- I 
• • • I 
I 

• P* I 
f 
I 

• • • • • 
.,- I 

• I 

• • I 
I 
I 

SO I 
I 

• • 
I 
I 

If Ilf6f8881 R I 
t I I I 

.. IJf6.BB81 W I 
I I • I 

,II IJf1l8BB " I 
" IIf81NNII W I 
II IIf9l8BB W I 

• I I .. IIG1I888 R I 
I I , 

• I • I I I 
t I I 

• I , •• I 
" '%611BII8 'G I 

• t I 
• I • • 
• I I I 
• It. 
ttl I 

. • I I I 
•.• • I 

" IIY1I8881 " I 
• 1 I , 
, I I I 
I I I • 
I I I I 
I I I I 
I • I I 

• I I I 
.. IJfOlBBBI R I 

t , I I 
I I • • 
I , I I 

• I I I 
I 1 I , • 

-1440 ont, 

feSI • 
I 

NS1 I 
t 

NSI 
NSI 
NSI 

NSI 

NSI 

I 
I 
I 
I , 
I 

NSI I 
I 
I 
I 
I 
I 
t 
I 

NSI I 

• I 

• • I 

B+9 10.11.2120 Read disk track with 
I I add .. es se s. 

B+9 IB.'1+2120 Write disk tract with 
• • addresses. 

8+6 18+11.lf SCIn disk. 
e+6 IB+l1.lf XFT ••• l .... or equal 
8+6 18+11.lf %F8 ••• Equal 

I I Xf9 ••• High or equal. 
BBB • e.lbl Read a Card. The B-Address 

I I specifies the beginning ad-
t t dress of the in~ut card area. 
I I T'e data is transferred to 
I • storage untit a groupeark 
I I wordaart is sensed which 
I • t.rein.tes the instruction. 

eBB I B+lbl Punch a Card. The B-Address 
• I specifies the beginning ad-
t t dress of the output card area. 
I t The data is transferred fro. 
t • storage to the card punch 
• I until a group.ark word.art is 
t a sensed w~ich then ter.inates 
I I the instruction~ . 

888 t B+lb' Write a line. Th~ 8-Address 
I I specifie~ the beginning ad-
a t dress of the print area. The 
, I data is transferred fro. 
I • storage to the printer until a 
I I group.art wordaart is sensed 
I I which ter.inates the 
• • instruction. 

e.6 , B+1 I Seek Disk. The A-Address 
I I specifies that a seek oper~tion 
I I is to be perfor.ed. The 8- ' 
I I Address specifies the hig.-
I • order position of the di~k-
I I control field in storage. 
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o ,aSTRUCTIOIf fOIHAT IADDRESS R£GISTERSI 

o 

I • OPERANDS' AFTER OPERATION I 
MNE.IACT.I-----------.-----------------i 
or , OP t.A I 8 • d liAR I AAR I 8AR I COM"ENTS 

~-~-~-----~----~-------.---------~~------------------~----------------RO I 

"0 

I 
I 

1 

• • I 
I 
I 
I 
I 
I 

"OCI 
I 

• I 
I 
a 

RDCO. 
I 
I 

• I 
I 

• I 

• 

II l%fU88B 
I • , , 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

" IFalB88 
I , 
I I 
I I 
, I 

• 1 I I 
, . . 
, . . 

• I 

1 

R f "51 I 
I • , . 

" 

t I 
I • 

" I • 
I I 
I I 
t I 
• t 

I 
I 

• NSI I 

• I 
I 
I 

• • I 
t 

• 

8+6 

8+6 

.' 1%'JI88'8 '11 NSI • Ap : I I 

"' I I I 
I t 
, I 

'M I IF'5t 888 lit ' I 
, 1 I , 
I 1 I • 
I • I I 

• I I I , I • • 

• I I I 
I t I I 
t I I • 

NSI 

• • I , 
• • I 

• I 
I 

• I 
I 

• 

18+Lb+ll Read Disk Sectors. The 8-
t Address specifies the high-
t order position .t the disk-
t control field. The data is 
I read into storage beginning 
I at the a-Address plqs 10 posi-
• tiens and continues until .~ 
, group_ark wordaark is sensed 
• in aeaory or the end of sector 

is reached. If a group.ark 
is detected before reading of 
the record is coapleted. the 
wrong-length-record indicator 
is turned ON. 

8+Lb.l1 Write Disk Sectors. 'he a­
t Address specifies the high­
I order position of the disk­
, cbntrol field. The data to 
I be written begi_s at tbe 0-
t Address plus 10 positions and 
t conti.~es until a group.ark 
I wordur1&: is sensed in aeaor), 
• ort he end of tbe sector is 
t reached. 

8p I "rit. Oi sit Check. Tbe 8-Address' , 
t specifies the high-order posi-
I tien of the disk-control fi.ld. 
t The operation causes the data 
I on disk to be co.pared against 
I the data in ••• ory. 

IS+Lb.l Read Disk vith Sector-Count 
I r Overlay. The 8-Address speci-
e , fies the bigh-order position 
• • of the disk-control fteld.The 
I I nueber of sectors to be read 
• I is taken fro. the first three 
e I positions of tbe disk record 
I I and placed in the sector-
a I count field. 
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IIN,E • • ACT .1--... ·""-----... -1-.. --------... - .. ----1 
or , or • A I Bid • IAR , AAR • BAR I COM"ENTS 

--~-----------.-~--.----.--~----------------~-----------~--~~--~-~----WOCO 

RI 

• 
I 

M8 I 
WT & 

• I 
I 

M8 I 
Rcr. 

wcr 

NOP 

• I 
I 
I 

• 

M Izr518BBI M I 

• 1 I I 
• I • 1 
• I I I 
I I I 
t I I 

• I • • • • 
• I I' 

M IZU"8881 R 
I I I 

• I I I 1 I 

• I I I I I 
II • 
I t I 

M axel.BB81 R 
M I IUIt B8BI N 

• I • I , I 

• I • 

NSI I 
I 
I 
I 
I 
t 

ttSt 

NS1 
NSI 

• • I 

• I 
I 
I 
I 

• • f 

• I 

• I 
I .. 

It 
SlUt 8881 
%1018881 

• I I I 

" • NS 1 
R , NSI , • I 

• 

" 

N t 

• I 
I 
I 

1 I 

• t I I 
%T018181 " 

I I 
r 
I 
I 
I 

• , 
• 1 
I , 

I 
I 

• t 
NSl • 

NSI 

e.6 IO+lb*8 Write Disk with Sector-Count 
I t Overlay. The 8-Address speci­
I I fies the high-order position 
I t of the disk-control field. The 

I sectCf"-count field in -the disk­
I control field is decreaented 
, by ofte and then w~itten in the 
I first three positions of the 
• first sector written_ 

%4' B+lb.t Read Tape. The. in the A­
I Address Signifies the tape 
I unit fro. w~ich the reco~d 
I is to be read. The operation 
lis t era. nated by an i nt er-
t record gap on tape or a 
I gr~up.ark word.ark in 
I storage. 

%2' IS+lb+t Read'Qj~ar, Tape. 
%4' IB+Lb.l Write Tape. lhe a-Address 

I I s~ecifies the high-order 
I I posi ti on 0 ft he record in 

I storage. 
%21 S+LS+l Write Binary Tape. 
~30 8+lb+l Read 'froa Console Printer. 

• The 8-Address specifies the 
• high-order position of the 
• a-Field into which the data 
I froa tbe consote is to be 
I read. 

%30 B.Lb*l Write on Coasote Printer. A 
I groupaarle wordaark terai-
I nates the instruction. Onl, 
I W)W (;50;)- is supported as 
I console pr int er c."tr ot (CR·Lf), 
• carria~e return and line feed 

I I character. 
Ap I Bp I No Operation. If characters 

a I withoot word.arks follow 
I I this instruction the, enter 
I I the A and B-Address registers. 
I I Any length altowed. 
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IIST8UCTIOI fO ... ·IT IADDRESS REGISTERS. 
• I OPE.ANOS I AFTER OPf~RATIO. I 

1l1E •. IACT.I·-----.. -----I-----------------1 
or I 0' • a , Bid lIAR I AIR I BAR I CONKENTS 

-------------------------------------------------~-------------~------IIRC •• 

• •• CII. 

• • I 

• • 

P IAAII I 
t I I 

, '1IAI88a, 
I 1 · , I I 
I • 

SA.. '. I • 
• AIAI 

I 
I 
I ., 
I 

S • 

• I 
S • 

I 

• • • es" 
C8 I 

• I 

• SI(" 

• I 

• I 
IU'U 

• I 
I 
I 

• I • • I , 
I , 

• t S ... AAI 
I 1 

• I $ •• AAI8B8 
I I 
I I 
I' , 
I I 

'U .IU'1 ' 
II I lB." 

I • 
I I 
• f 

U 11U,. 
I I , , 
I , 

• • U 11U" 
, I 
I • 
II 
I t 

I 
I 
I 
I B 
IB' 
I 
I , 
I E 
I , 

, I 

I 
I M 
t 
I 
t 
I 

I NSI I 
I I 

A+Lal A+lat Move C~ar.cters.to record.art 
• I or group.ark. Characters are 

.• lSI I A+l.' B+lal aoved froa tbe A-field to the 
1 I e I B-field. The A aftd B-Addresses 
t I I e spec if, tlte .. i glt-or der pos i-
1 I I I tions of the fields. The opera· 
I • • • tion is terai.ated by a record-

I 

NSI 

NSI 

NSI 

NSI 
NSI 

M51 

• • • 
• I .ark or group.art Nord.ark • 

A-3 f Ap I Store A-Adlre.s ftegister~ The 
• c~ntents 'of the A-Address reg­
I ister of the previous operation 
I are stored in a 3-posi~ion 
I field specified by the 
• A-Address. 

A-La A-lal S~btract. The A-field data is 
t not affected by the 
• instruct ion. 

A-Lv a-Lb' Subtract. 'he. A-Field data is 
t subtracted fro. the B-Field 
I data and tit. result is stored 
I ilt the B-Fietd~'Atgebraic 
t sign control i is iaple.liented. 

I XIt, I B"-' • BactspaceTapeRecord. The 
I X2# B}I&i. ta,peuni t specified by tlte 
I I A-'Addre"Ss is bactspaced unt i t 
I an inter-record' gap .ft the 
• tape is sensed.' 
I 14. EJI~ Stip and Btant Tape. '''e tape 
I unit specified by the A-
I Address .oves forNard and 
I erases approxi.atet, seven 
I iRches of tape. 

NSI : l~' 11 Write Tapeaark. A special 
character (8421) is recorded 
fotleving tbe last tape re­
cord and specifies an End­
of-Reel condition. 

I 
t 

• 
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0 IISTRUCTI01 FoaMAT .ADDRESS REGISTERSI 

• I OPERANDS I AFTER OPERATION , 
IE'".' AC1 • • -----.... ---- ,-----------.. --......... 
or • OP , A , B , d t llR I AAR t BAR • COMMENTS 
--~-------~~-----~----~----~----------~~----~ .. -~~--~------~--- .. -~--~~-avol u 'XUII I R • NSI • X", , Rtlt{ , Rewind Tape_ The tape unit 

• I • I I I I I spec ified by the A-Address 
I I • I I I I t rewinds its tape. 

RVUI U I XU'S , U t HSI I I •• I UJlJl • Rewind Tape and Untoad. At 
I I I I I t I I the end of therew ind, the 
I I t I I t I • tape uni t is locted to a 

• • • • • I I I NGt· Read 'I status. 
BWl. , I AAAlBB8' d 81 t B1 t NSI I Branch if Wordaark and/or 

• I 1 , , I I Zene. 
I • I I NSI I Ell I 8-1 I No Branch. 
I • , I • • , d-Char ac ter Condition 
I I I I I • I 1 Word.ark 
I I I I I I I 2 No Zone 
I • I I t • I 8 12-lone 

. I • I I I I I (AB-bits) 
I I t I I • I K II-lone 
I • • , I I , (8, No A bit.) 
I • I I I I I S Zero lone 
I I t t • I I I (A, No 8 bit.) 

0 
I I 1 • I I I I 3 Either a word 

• • 1 I , I. I t aark or no zone. 
a • • I I I • I C Either a word 
I • 1 I I I • I aark or 12-zone. 
I I I t , I I I t Either a Nord 
I I I , I • I aart or It-zone. 
I I , I I I • T Either a word 
I I I I I • I mark or zero-
I • I • • I • zone. 

R • 1 I I a Bl I Ap I 081 I Read Card. 
R • 1 IAA,U I 81 • 131 I NSI I Read Card and Branch. After 

• I 1 • • t I the card bas been read, an 
I I t I I I t auto.a ti c branch is taken to 
I I I , I t t the instruction specified by 
I I I , I I I the A-Address. 

RCB. 1 I I C , NSI I C~JI • 481 • Read Cot ullin Binary. 
RCB' I • AA A' C • NSI I B1 I 481 I Read Coluan Binary and Branch. 
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0 INSTRUCTION fORMAT IAOOR£SS REGISTERS. 

• • OPERANDS I AFTER OPERATION I 
NICE:.' ACT .1, ... -------... - 1--------... --------1 

OP • OP • ~ 1 B I d I lAft I AAR I BAR • CO"HENTS 
. ~--~---- ... --... ----------------~-- ... ~---- ... ----~--------~------~-----------w • 2 I , I f MSI t Ap t 333 I Wr ite a Line. The data in the 

• • t I • t f I print area is transferred to 

• I , , I I , I the printer. After the pr i nt-
I I I I I • t t ,ng is C o.pleted ... the printer 

• • I I • I • I advances one tine. 
W I 2 IAAAI I I 81 I BI I N51 I Write a Line and Branch. An 

I • • I I J • t auto •• tic branch is taten to 
I I I t , I , I the instruction specified by 
I , • , I I , I tbeA-Address after the print 

• • • I • I • , operat ion is co_plated. 
WM I 2 I I I):' I H51 .~~ I 313 I Write Word.arks. Atl word.arks 

I I I , I I I in the print area are printed 
I I I I • • I as a nu.eric 1. 

NS I 2 I 1 I S 1 "SI S_~ I 333 Write and Suppress Space. 
WM I 2 IAAII 11:( • 81 61 I NSI Write Word.arks and Branch .. 

I I I , I After the word.arks are 
I 1 t t I printed~ an autoaati c 'branch 

• • , I • is taken to the instruction 
I t t I • specified by the A-Address. 

0 
WS I Z IAAAI • S 1 81 81 NSI W,. i te, Suppress and Branch. 
WR I 3 I I I • NSI Ap 081 Write andRead. 
WRM. 3 I I 1):( I NSI $(s~ 333 Write Word.arks and Read. 
WRS. 3 I I • 5 I NSI 333 Write Suppress and Read. 
WR I 3 IAAAI • I 81 I 131 H51 Write, Read, and Branch. 

I I I 1 I I t After the I/O operations are 
I I I , • t co.pteted, an auto.atic 
I • • • I • branch i s taken to the i nstruc-
I • I 1 I I tion specified by the 
I I I I I • A-Address. 

WRMI 3 I AAAI ~I 81 I Jl'~V tIS I • Write Word.ark s~ Read and 
j I I I • • Branch. 

WRSI 3 UAU S I BI I s~! N51 I Wr i t e Suppress, Read and 
I I I • I I Branch. 

p I " I t I "SI I Ap 181 I Punch a Card. The data in 
I I , I • I storage positions 101 

• I I I I I • through 180 is puncbed i nt.o 
I I I I I I I a card. 

o 
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4Ci INSTRUCTIOI FDRM_T IADDRESS REGISTERS. 

o 

I I OPERANDS. AfTER O'ER'AlION • NIfE.·t ACT .I----~ .. -----I----.... ----.. ------, 
or I OP I A I B , d lIAR • AAR I BAR I COM"ENTS 

---------------.----~----------~~--~-~----~~-----.. -------------------~ P I 
I 
I 
I 

• I' I 
I 
I 
I 
I 

RP I 
I . 
I 
I 
I .... , 
I 

• • '''M' W.S' 
WP I 

I 
I 

• I 

• W'M. 
I 

W'S. 
I 

W.'I 
I 

• • • I 

• 

4 'AAAI 
I I 
I I 

• I • • 5 I I 
t I 
I I 
I t 
I I 

5 IAAAI 
I t 
I I 
I • 

• • 6. . 
I • 
I I 

• I 'I I 
, t t 
6 IAAAI 

I 1 
I I 

• I t I 
I 

6 All A I , 
6 AAU 

I 
1 • 

1 
I 
I 
r 
I 
I 

I 81 
I 

• • I 
I NSI 
I 
I. 
I 
I 
I BI , 
I 
I I 
I I 
1 • tiSI 
I I 
I f 
1 I 
,):f I 
151 

• 1 81 
I • 
I I 
I I 
I I 

• t t}X 
I 
I S , 
I NSI 
I , 
I 
I 
t , 

• 81 
I 
I 
I 

Ap 

BI 

Ap 

• 
BI 

Ap 

I tlSI 
I 
I 
t , 
• 181 
I 

• I 
I 
I N51 
I 
I 

• I 

• 18t 
I 
I 
I 
t 
I. 
I N51 
I 
I 
I 

• I 
I 
I 
I 
I 
I 181 
I 
I 
I 
I 
1 , 

Punch and Braneb. After the 
punch operation is co.plated, 
an auto.atic branch is taken 
to the instruction specified 
by tbe A-Address. 
Read and Punch. The two oper­
ations overlap and the B­
Address register .ay stand at 
081. depending on which oper­
ation 15 co.pleted first. 
Read, Punch. and Branch. After 
the 110 operations are co.­
pleted, an auto.atic branch 
is taken to th~ instruction 
specified by the A-Address. 

• Write and Punch~ The print 
I operation is co.pleted first 
I and then the punch operation 
I is perfor.ed. 
• Writ.Word.arks and Punch. 
I Write Suppress, and Punch. 
I "rite. Puncb. andBranch. 
t After the 110 operations are 
I coapleted. an auto •• tic 
I branch is t.ken to the ift­
I struction specified by the 

A-Addres s. 
Wrfte Word.arks. Punch and 
Branch. 
Write Suppress. Punch and 
Branch. 
Write, Rea·d. and Punch. Tlae 
print operation is co.pleted 
first. then the read and pUnch 
operations are perfor_.d. Th. 
B-Address register .ay stand 
at 081, depending on which 
operation is co.plated first. 



o 

BUaIOUG·IIS tOR'8IATION 
tOIPUTER SYSTEMS GROUP 
SANTA BAIBARA PLANT 

INSTftUCTJOI fORMAT IADDRESS REGISTERS. 
I I OPERANDS, AfTER OP£RAT ION I 

"11£.1 ACT. ,· ... --------.. ,--.. -----..... -------1 
OP I 0' I A , B , d lIAR , AAR I 8AR , 

j;±irrWs-;r¢;'rritr1rtwrtsby··· rnB· t': 1.' 

9-17 

COMPANY CONfIDENTIAL 
1400 INTERPRETER 

P.5. 2212 5355 (0) 

COMMENTS 
~--------.-.. --------------------~---------------~-~-------~-~--------~ II .. PMI 1 I I I J:C • , Write Wordaarks. Read and 

I I I , I I P·unch. 
W .. PSI 7 I , , S I I Write Suppress, Read and Punch. 
IIRPNI 7 • AAAa • Jt I t IIr it. Vo rd aat' It s. Read. Punch 

• • t • I I and Branch. 
NRPS. 1 IAAII , S I , Write Suppress. Read, Punch 

I • • • I I and Branch .. 
WR'I 7 IAAAI I • 81 I BI NSI Wr ite. Read. Punch, and Branch. 

I I t I I I After the 110 operations are 
t I I , I I co.ptated. an auto.atic branch 
I I I , I I is taten to the instruction 

• • I I 1 I specified by the A-Address. 
Slf I 8 I I I • NSI , Ap I 8p Treated as NOP. 
SPFI , I I I , N51 I Ap t 8p Treated as NOP. 
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................................................................. 
• AbbreviatioR • Definition • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• MIE. • Autocoder "neeo~ic • 
• ACT. • ActualOpcode • 
• A • The 'A-Address of the instruction. • 
• Ap • The previous contents 0' the A-AddreSs • 
• • ~.~i.ter. • 
• 8 • The I-Address of the instruction. • 
• 8, • T~. previous contents of the A-Address • 
• .". "egister. • 
• 81 • ",."Address of the "ext instrue ti on if the • 
• .'·'branch occurs • 
• , d¥~ • J'~d-Character is at the hundreds,·position; • 
• • . 'the tens and ~"its posit ions ere blanks. • 
• 'M • A group •• ,," wi t h a wordearlc. • 

, • La • Ihe'lItmber of positi."s in the A-·field. • 
• t.b • The nu.ber of po.itions ,in the B-Field. • 
• If • length of coepa"ed field or search argueent. • 
• lp • The ftu.ber of positions in the product field. • 
• Lq • The a .. ber of positions intbe quotient field. • 
• Lit • The nueber of positi •• s in tbe A- 0" 8-field. • 
• • whichever .is shorter. • 
• NSI • The address of the next sequential instruction •• 
• x • A single atphanueeric character. • 
• • '. 1400 Uni t "u.ber (a'S used i ft Z-opcodes). • ................................................................... 

9.1 Table of Abbreviations 
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.... ______ ., _____ ~ ... ___ .. ~_~ ___ 4IIIf ____ .... ~ .. _' ______ .. ____ ... _ ... __ .. ..... _ ........ ___ ......... 

1.._. INWALIO SPO COMMAND 

1'is error is received when an unknown SPO co •• and is issued 
or invalid syntax wa~used_ 

aespORse: Respecify the co •• and andlor refer to section 6. 

Z. • •• [OF HEEDS CRO. PRT. PCH. Tr. OR DK, 

This errer is received ant, when specifying the EOF co •• and 
and seans that tbe device specification was incorrect. 

Response: Respeeify the co •• and andlor refer to EOF, 
section 6. 

------------------------------------------------------------------
3. • •• ·INVALID INJOrT CARD 

Tbis error is basically the sa.e as Error 1. but usually 
aeans one of the following: 

a. INTOPT was not punched in the card as the first taken. 

b. Separation characters (.:., z-a punch) were teft Oqt or 
incorrectly punched. 

c. A specificatioR went over a caTd boundary or past coluan 
72. 

d. A liord.ark ollaracter ( .... , 
incorrectl, punched. 

puncbes) was 

e. If none of the above, the error falls into the saae 
category as Error I. 

Resp0t1se: Refer to sect;on 1 and/or repunch the card and 
try again. 
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Tbis error occurs when a null card file bas an atte.pted 
read. It usuall, ~ccurs when the ?ENO card is in the Mreng 
place or a car~ has an invalid punc~ in cotu.n one. 

Respo.s.: Put dect ift card reader (.aking sure ?DATA <na.e> 
is the first card and !END is the last, Nithout invalid 
pUftched ca~ds between) and issue a LOAd co •• and. 

-----~--------~-------------------------------------------~----~--

5. *** NOT IMPLEMENTED IN THIS VERSION 

Tbis error occurs when an op code is not i.ple.ented in the 
current version of the interpreter. 

Response: Take a dump and exa.ir.e tbe prograe. andlor trace 
the pro9ra. froe the beginning. 

aaa INVALID OPCOO£ 

This error can be caused by: 

a. Missing word.art 

b. Word.ark in Mrong place 

c. Unrecognized opcode. 

Res,onse: Check section ~ for a list of i.pl •• ented op 
codes aftd~~r ALTetthe cOfltents of target .e.ory to the 
desired o~ code witb-a wordaark, thea specify STArt. 

1. **- INVALID ,INSTRUCTION LENGTH 

Tbis e .... or 
encountered. 

occurs "It en an instruction of unknown lengtla is' 
It.is usualt~ due to a .issingMord.art. 

Response: This proble. can usualt, be repaired with the 
help of the ALTer co •• and. 

Ms. 
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8. • •• ATTE.'TTO READ OUTSIDE MEMORY LIMITS 
••• ATTE.PT TO WRITE OUTSIDE MEMORY LIMITS 

llais proble. usualt, occurs during a processor operation 
t .. atshould be ter.'nated by a groupaark with a wordaark. 
Tlais ••• sage .ight occur when atte.pting to run a progr •• 
written for • targer aachin. than was seleeted for 
TARGET.MENORY.SIZE of the environ.ent specification. (Refer 
to 1400/lEP Specifications Manual.) 

•• SIlORse: Usuatt, a du.p will locat. tbe problea. 

9. a.* INVALID 0 MODIfIER 

10. 

Tlli s error occurs when an unrecogll' z_bt ed-character is 
encouAt Bred in an instruct ion • 

... EDIT ERROR - fIELD LENGTH = 1 

'lae 1401/1440f 1460 EDIT co •• and does not at tow ,_ aask field 
length of aile. 

Response: Check the progrs. via a duep. and •• ke 
appropriate cbanges. 
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U .... ll', 
or'to an 
•• cltine. 

this aeans that a reference was .ade to location 0 
address greate~ than the size of the target 

R •• poll.e: 
•• chine. 

R.specify the address within the bounds of the 

12 •••• INCORRECT fiELD LENGTH 

Tltis ereo" is usuall, generated ont, by Multiply when tlte 
product-field length is exceeded. 

Re.ponse: Check the product-field length via a duap- and 
•• lte the appropr iatechanges. 

~--~-~.---~--~----------~-----~----~-----.------------------------

13- ••• DISK. IS INcOaRECTlY fORMATTED 

Tltis indicates ,that the wrong for.at of disk file has been 
found. (or. aissiag disk area has 'been refereneedl. 

Response: Reeoapite enwironae.t using 1400/lEP (at least 
Mark VI~l release levet) and ehan,e the file type of the one 
in error. 

1 ••••• DISK. NOT SPEClfIEO IN ENVIRO."ENT~ ACCESS INOPERABLE 

This error oeewrs when a declaration for a particular disk 
drivei. left out of the environ.ent. Tbe .essage "i lt be 
dts,tlyed only once for each att •• pted access of a 
••• -d,ct.red vi"tual' 1311 disk.' At this point. the user 
prolr.a "ill receive the "ACCESS IIOPERABLE-. (DISK ERROR 
".")."and conti_ua processing. 

aesponse: A Reeo.piled environ •• ~t. or user·s~ prograa 
sllould be designed to "pott" the virtual. 1311 drives • 

'Htrtwemtn' , 



o 
BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BAReARA PLANT 

10-5 

COMPANY CONfIOENTIAl 
1400 INTERPRETER 

P.5. ZZ12 5355 (D) 

------------------------------------------------------------------
IS •• aa TAPE ,: ATTEMPTEO WRITE H/O HRITE-RING 

Tbe interpreter cannot wri'e on the tape specified Nithout a 
wr i ta-r ing-

Response: Put on wrlte-r-ng and issue an OK co •• and to the 
interpreter. 

16. a.a IAPE ,: NOT SPECIfIED It! ENVIRONHE"'T 

Tbe interpreter cannot ()I!erate a tape dr ive tbat is not in 
the environment. 

Response: Reco.pile envir'onltent to include that particular 
tape-drive. 

o 11. aa. TAPE ,: NOT READY 

fer so.e TeaSOn,. the hardware is flat ready to operate. 

Res,onse: Check hardware and issue an OK cOMmand to the 
iflt'erpreter. 

18. aa. TAPE.BUFfER TOO SHORT. CANNOT CONTINUE 

This error is issued when a record is too 
specified or default tape buffer (default = 

large 
"000> • 

for the 

Response: Reeaapile environ.ent with targer tape buffer 
specified. It should be as large as the largest record plus 
at least one. 
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19 •• *. TAPE ,: I-TRACK WRITE <= 1 CHARS ATTEMPTED 

Secause of the 81800/BI100 hardware restrictions, a tape 
record of less than or equal to seven characters cannot be 
writteft or read. When readi~gr the record is passed over as 
t'oug~ it were noise. 

Re ••• R.e: The user ",rograll .ay cboose to pad and de-pad its 
records OR 1-tract tape or perfor. i t5 funeti ons on 9-track 
tape where padding and de-padding are do~e autoaatiealty by 
t.e interpreter. 

20. .*. GROUPNIRK/WORC.ARK AT LAST "EKORY LOCATION 

Since the a-Address Register aust point to the Group.ark/ 
Moretaarle at tbe end of a tape area ptus one; it cannot do 
so if tbe .nd of t~e tape area and the" end of target are the 
sa ••• 

Response: With the use of ALTer, place a groupaark/word.arlc 
at one ioe.-tion less tban its current location_ 

21 •••• JAPE ,: DROPOUT ENCOUNTERED 

Ibis .eans that two nutl characters were discovered during a 
read. One Rutl is treated as a parity error; three or .ore 
aretreated as an IRG. until ti.eout occurs. 

Response' E .. ror is unrecoverable. but the interpreter will 
alloM the user to retry reading the tape froa that point • 
• 0 backspace is done by the interpreter. 

22. • •• TAPE ,: TIKEOUT ENCOUNTERED 

This error occurs when 9/30 feet (depending on bardware) of 
blank tape are found. 

R.s~onse: Specifying OK will altow the user to retry the 
saae read OPe No backspace is done by the interpreter. 
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EBCDIC HOVE and LOAD .ode are totatly ca.patibte with nor.at 
state jobs (COBOL, IPG. etc.). By fellowing tbe correct for.at 
as ShOMA below. these disk files are easfty accessibte. 

IIOVE MODE EXAMPLE: 
----------~---~--~ 

-------... -------~--------------------.. ------.. ---------------------
I 100 2 4t 0 0 100 EBCDIC CHARACTERS M I 

------------------~-------------.-------------------~-----------108 CHARACTERS 

lI"ere: 

Positiol\ 1 
Positions 2 -
Positions 8 -
Pas it i all 108 

= -1- to identify 1400 EBCDIC for.atted record 
1 = 1400 Series disk address 
107 = 100 EBCDIC character records 

= -.- to signify Move aode 

lOAD MODE EXAMPLE: 
~-~~---~-~-~------

-.. ------.~--.. ----.. ------.. ---... ---------------------------------------
IJ 0 0,2.4 1 0 90 EBCDIC CHARACTERS LEVEL 'EftS LEVEL YERS II -.----~- .... ,. .. -------.. ----,.-.. --~- --~-------~- ... _ .. _. -------_ .. ---., --------

I :: JdeRti ff er 
002430 = Address 
LEVEL = 4 characters 
VERS = 1 character 

108 CHARACTERS 

l = Signifies load aode 

All fields are in 8-bit EBCOIC foraat. There are five logi~al 
(108 bytes) recol"ds aapped onto three 1800/1700 segaents (eacb 
180 bytes). 

Note: In LOAD aode. chaf'acters wi th wordaar'ks are represented· 
Mith the saae for.at as the interpreter-s internal 
representation. If a word.ark is there. the second bit is 
turned off - thereby creating a lower case letter. 
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8CD,ROVE and lOAD .ode disk records are only co.patible with the 
fre.standiftg· eautatorl and aust be ·created- with the 
·CREATE.'RIl 1311- progra. (See Related Docuaentation). 

HO.£ HODE EXAMPLE~ 
--------~---------

-----------.-------------------------------------------------------IE £ E E 0 0 0 0 0 1 600 ellS/lOO CHARS Of DATA 

[EtE = t6 bits of identifier 
OOGOOI = 24 bits of .ddress 
600 BITSltOO CHARS Of DATA = 6 bit foreat 
FILLER = ]0 bits 
11 :'2 ~its of .ode identificatioD - atways l's 

LOAD MODE EXAMPLE: 

----~-------------

IE E [EO 1 9 999 630 BITS/90 CHARS Of DATA 

fILLER 1 11 

o 01 

-------------------------~------~~---~-~-~----------~-----------~ 

630 BITS/90 CHARS Of DATA = 7 bit for.at 
00 = 2 bits of .ode identificati.~ - atways 0 

1m mnernnw'" 
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Tbe 1400/1£P places various flags in particular scratchpad 
,egisters to be passed on to tbe 1400 Interpreter. The 
interpreter reads those ftags and interprets the. as satting 
on/off conditions. peripheral specifications •• aaory size. etc. 

Curr.atl, the scratchpad assignlllents are as follows: 

S18 •• PERIPHERAL DESCRIPTIONS 

811S ••• DEVIC£ PRESENCE 

o 
1 
Z 
3 

" 5 
6 
1 
8 
9 

to 
11 
12 
13 
14 
15 
16 
11 
18 
19 
ZO 
ZI 
Z2 
Zl 

CARD.RE AOER 
SYSIN 
PUNCH 
PUNCH.2 
PR.INTER 
PRINTER.2 
0151(.0 

·.0151(.2 
£151<.4 
0151.6 
0151<.8 
CONSOLE. BACKUP 
TAPEI 
TAPEZ 
IAPE3 
TAPE4 
TAPE5 
TAPE6 
READ.STACKER.l 

. READ.STACKER. .. 2 
BINARY~CARC.REAOER 
1447.CONSOLE (If 1 THEN 1441. IF 0 THEN 1407) 
SPARE 
SPARE 

531 •• TAPE.BUFfER.ADDRESS 

538 •• TARGET.MENDRY.SIZE 

pf "'Mtm,.iXnM£&#' 
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558 •• DISK.fIlE.TYPE (EBCOIC = I. BCD = 0) 

BIIS ••• DISK-REfERENCE 
....... 
0-18' 
t9 
28 
21 
22 
23 

-_ .. _--., ....... -.. 
SPARE 
DISK.FILE.O 
DISK.fILE.2 
gtSK.fILE.4 
DISK.fILE.6 
OISK.fILE.a 

SlOB •• INOICATORS.ANO.SMITCHES 

BltS ••• RECEJ'EO fROM IEP -.---
0-6 

1 
8 
9 ' 

10 
11-16 
11-23 

----~------------SPARE 
INVER.TED.EOIT 
END.l"01 
EOJ.I100 
EOJ.DUtilP 
SPARE 
SENSE.SWITCHES 
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1. Invecation is by the following HCP SPO coaaand: 

<job-nu.ber> GT cnon-zero digit> 

or IS • co.pile/execute card opt 10": 

IC cnon-zero-digit> 
TRACE <non~Eero-digit> 

(Refer to the 8tBOO/81100 Software Operational Guide.) 

2. To 4isengage the trace. use: 

(Refer to 81800/81100 Software Operational Guide.) 

3. The fotlotllin, inforaatt on is gilten for each trace line: 

A. The instruction address register in S-dig.it deciaat 
B. The instruction "address r~gi$ter contents# in parenthesis. 

as 3-character foraat 
C. the first a-characters or tess of tbe instruction 
Q. A-address register of the la'st executed instruction 
E. B-address register of the last executed instruction 
f. Switches A. 8. C. O. E. F and G. if on 
H. Coapare indicatorsc. =. > 
I. .rit •• etic •• ~rflow. OW if on 
J. Err.r flags and branch indicators. including l. K. Y. 

X ••• v. w. and \. 
I. Index registers Xl. X2 and Xl 
L. 25 characters fro. target aeaory atarti ng at the valUe in 

theA-address register 
H. 25 characters fro. target .e.ory starting at the value in 

the a-address register 

Note: Une trace line ~ilt 'be produced fOF each execution of an 
instruct iOIl exc'.pt i,or tape instructions. During a 
r.vtad or bactspace oper'ation. one retry of each tape op 
ila,occur unt it the rew' nd or bactspace is coapleted. 

All SPO' interaction is inctuded ell the prin1:er.. when 
tracing. Co •• ands typed on the SPO are prefaced by -->­
Oil the printout. vltite responses fro. the interpreter are 
prefaced by wc-W• Note that INTOPT cards are considered 
SPU input fn this case. 
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