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INTRODUCTION 

The Burroughs B 1700 Emulator of the IBM 1401/1440/14&0 Systems ;s 
designed to provide the means for execut;ng object programs, wh;ch are 
written for the IBH 1401/1440/14&0 Systems, on the B 1700 System. The 
E•ulator creates an IBM environment within the B 1700 memory to perform 
the originally intended functions of the IBM 1401/1440/1460 Systems. 

The intent of this system software package is to provide IBM 1401/1440/ 
1460 and IBM 360 users emulating 1400 systems with the ability to take 
the object program, data, and operating instructions of an IBM 1401/ 
1440/1460 Syste• and exe~ute the program on a B 1700 as if the system 
were an IBM 1401/1440/1460. The overall performance level of the Emu
lator is co•petitive with that of an IBM 360/30 System emulating the 
1401/1440/1460 serially <assuming equal peripheral speeds>. 

The operating requirements of the Emulator are as follows: 

a. Memory - 48KB Main memory CB 1710 and B 1720 Systems). 
4KB control me•ory CB 1720 Systems>. 

b. Console Printer - for com•unication with the Emulator. 

c. Peripherals - similar I/O devices to execute IBM 1401, 1440, 
or 1460 progra• requirements. 

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

v 
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SECTION 1 

EMULATOR FEATURES 

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

a. The E•ulator has the saMe operating environment as defined for 
the IBM 1401/1440/1460 object program. 

b. All halts allow the operator to continue, reset, load a new 
program. start at another 1401;1440i1460 address, go to End
of•Job, or execute any other operator command. 

c. The 1401/1440/1460 arith•etic logic is maintained during 
execution. 

d. The 1401/1440/1460 comparison-indicator logic is maintained 
during eKecution. 

e. The indexing feature is i•Plemented. 

f. The A· and B•Address registers are maintained during 
execution. 

g. The process-overlap feature is implemented. 

h. The sense switches are implemented. 

i. The following hardware configuration represents the .maximum 
environ•ent that may be emulated in a single IBM 1401/1440/ 
1460 object orogram: 

t> Card reader - one <SO-column>. 
2> Card punch - one <SO-column). 
3) Line printer - one <132•character>. 
4> Console orinter - one. 
5> Magnetic tape units • six. 
6> 1311 Disk pack storage units • five.· 
7J Core •emory - 4K, 8K, 12K, or 16K characters. 
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SECTION 2 

EMULATED INSTRUCTIONS 

~E!iEB.AL.L 
The following instructions are executed by the IBM 1401/1440/1460 
E•ulator: 

a. Input/Output. 
b. Arith•etic. 
c. Logic. 
d. Hove and Load. 
e. Magnetic Tape. 
f. o;sk. 
g. Console Printer. 
h. Miscellaneous. 

llifY!l.QY!flt!_lfl.llB.Uk!l12~.!. 
The following Input/Output instructions are emulated: 

a. Read Card Cand Branch> - R. 
b. Write Line Cand Branch> - w. 
c. Write Word Marks <and Branch> - WM. 
d. Write and Read <and Branch> - WR. 
e. Punch Card <and Branch> - P. 
f. Read and Puneh <and Branch> - RP. 
g. Write and Punch Cand Branch> - WP. 
h. Write, Read, and Punch <and Branch> - WRP. 
i. Start Read feed <same as NOP> - SRr. 
j. Start Punch reed <same as NOP> - SPF. 

AJil!littt!lk-lli~IRMt.llil!~& 
The 1401/1440/1460 Emulator emulates the following Arithmetic 
instructions: 

a. Add - A. 
b. Subtract - s. 
c. Zero and Add - Z A. 
d. Zero and Subtract - zs. 
e. Multiply - H. 
f. Divide - o. 
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LDilk-lti~IRY&IlQ~~£ 
The following Logic instructions are emulated: 

a. Branch Unconditional • 8. 
b. Branch if Equal Compare - BE. 
c. Branch if High Compare - BH. 
d. Branch if Low Compare - BL. 
e. Branch if Unequal Compare - BU. 
f. Branch if Arithmetic Overflow - BAY. 
g. Branch if Character Equal - BCE. 
L r"li----L ,.._~....__., ____ I ..... ,....,. 

n. orancn 01i ~Qual - oo~. 

i. Branch if End of Reel - BEr. 
j. Branch if Tape Error - BER. 
k. Branch on l/O Check Stops or Busy Csame as NOP> - BIN. 
t. Branch After Console Write - BIN•Q. 
•· Branch if Last Card Switch ON - BLC. 
n. Branch if Sense Switch B <C·G> ON • SSS. 
o. Branch on Word Hark and/or Zone Condition - BWZ. 
p. Branch if Validity Error - BIN. 
q. Branch if Wrong - Length Record - BIN. 
r. Branch if Unequal - Address Compare - BIN. 
s. Branch if Any Disk Condition - BIN. 
t. Branch if Disk Access Busy - BIN. 

HU~f_A~U-L~AQ_lli~IBUk!lIW~~ 
The 1401/1440/1460 Emulator emulates the following Move and Load 
instruction5: 

a. Load Characters to a Word Hark - LCA. 
b. Hove Numeric - HN. 
c. Move Zone - MZ. 
d. Move Characters and Edit • MCE. 
e. Move Characters to Record Mark or Group Hark Word Mark 
f. Hove Characters and Suppress Zeros - HCS. 
g. Move Characters to A or B Word Hark - MCW. 

!!Ai!Ell.LI!eE-1fillR1lkllfllf~L 
The following Magnetic Tape instructions <for ~oth 7-channel and 
9-channel tape> are emulated: 

a. Back Space Tape Record - BSP. 
i I A1s4/U: i to Tape i" &Lula• tt .. ,, 
c. Read Tape - RT. 
d. Read Tape with Word Harks - RT W. 
e. Rewind Tape - RWO. 
f. Rewind Tape and Unload - RWU. 
g. Sk.ip and Blank Tape t 3 - SKP. 
h. Write Tape - WT. 
i. Write Tape with _ _tt_or_cLHar ks ... w rw. 
j • Write Tape Mark WTM. 
k. Diagnostic Read - cu. 
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~~~-lti~lBU~IlQH~& 
The following Disk instruct;ons are emulated: 

a. Read Disk Sectors • ROe 
b. Read Disk with Sector Count Overlay - RDCO. 
c. Read Disk with Sector Count Overlay with Word Marks -. ROCOW. 
d. Read Disk Track Sectors with Addresses • ROT. 
e. Read Disk Track Sectors with Addresses and Word Marks - RDTW. 
f. Read Disk Sector with Word Marks - ROW. 
g. Seek Disk. - SD. 
h. Write Disk sectors - WO. 
i. Write Disk Check - WOC. 
j. Write Disk with Sector Count Overlay • WDCO. 
k. Write Disk with Sector Count Overlay with Word Marks - WOCOW. 
t. Write Disk Check with Word Mark - WOCW. 
m. Write Disk Trac~ Sectors with Address - WOT. 
n. Write Disk Track Sectors with Addresses and Word Harks - WDTW. 
o. Write Disk Sectors with Word Marks • wow. 

k2tt.sllL~_fRlttltR_ltt~IBY~IlQH~L 
A •axi•um of 60 characters is allowed during a Console Printer Read 
instruction. The 1401/1440/1460 Emulator emulates the following 
Console Printer instructions: 

a. Read Console - HU•R. 
b. Write Console • MU·W. 
c. Read Console with Word Marks - LU-R. 
d. Write Console with Word Marks - LU-W. 

Hlic.tLL!HEQ~-l~~!RUtllQtt~~ 
The following miscellaneous instructions are emulated: 

a. Compare - c. 
b. Control Carriage on Printer - cc. 
c. Clear Storage Cand Branch> - cs. 
d. Clear Word Hark - cw. 
e. Halt <and Branch> • H. 
f. Modify Addre's • MA. 
g. No Operation • NOP. 
h. Store A•Address register - SAR. 
i. Store B•Address register - SBR. 
j. Overlap ON~ OFF~ Reset <and Brarich> - same as NOP. 
k. Set Word Mark - SW. 
l. Select Stacker Pocket Cand Branch> - SS. Punch 

stacker nu•ber four goes to auxiliary; otherwise~ NOP. 

NOTES 
1. Arithmetic overflow and sign control 

a-~e e-.l-a-,c_t! y th.a- sam.e as !cu- the 1401. 

2. full indexing is applicable for all 
instructions. 

3. Single or double operands ~ay be used. 

2-3 



2•4 

4. Chaining or dependence on register 
settings is completely emulated and 
available= 



G.EliER!L..L 

SECTION 3 

OPERATING INSTRUCTIONS 
FOR FREE STANDING EMULATION 

The operation of the IBM 1401/1440/1460 Emulator ;s divided into two 
general areas: Emulator Load and actual operation of the Emulator. 

The Emulator Load reQuires only a simple load from the tape cassette 
which prepares the B 1700 processor for execution of 1401/1440/1460 
programs. 

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

-
E.t!!lLAHlB-L!2A12-f lllJ.kE12YHE ~.a: 
To load the E•ulator fro• the tape cassette the following operating 
procedures must be foll owed i'n sequence: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Power on the Tape Cassette unit. 
,... . - .. " . ~ - -

Mount the Emulation Loader Cassette. If the BOT J .. .6Jt g i n:n.i.n.g - o f -
Tape> indicator is not ON,, press the REWIND button. 

Turn CONTROL HOOE switch to TAPE. 

Turn REGISTER SELECT switch to 2. 

Turn REGISTER SELECT dial to L. 

Press the CLEAR button. 

Press the ST ART button. 

Once the bootstrap loader has been loaded from the tape 
cassette, the processor halts with all console display lights 
ON <HEXADECIMAL "AAAAAA"> following a valid load. If the L 
register does not display all A's, press the cassette REWIND 
button and repeat step g. If errors persist try a different 
E•ulator Loade~ cassette. 

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

h. Turn the CONTROL HOOE switch to RUN and press the START button. 

i. When the loader has been successfully loaded a console message, 
REWIND CASS£TTt .... --+s -di-s-f)la:y&d. - It- i-s Y&ry llflf)Ort&nt tnet this 
is done ;mmediately to prevent the cassette from warping. 

j. rollo~ing this action another message <EMULATOR INPUT?> is 
displayed on the console printer. 
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k. Ready the device from which the Emulator ;s to be loaded: 
CRA, CAS, or HT@. 

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

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

2> CAS - Input from cassette. If a cassette parity is 
detected by the hardware, the processor halts with the 
parity L;ght ON. If this condition should occur, rewind 
the cassette, press CLEAR and START on the console, and try . "· · 
again. It is not necessary to read the Emulator Loader \ 
ca s s et. t e a g a i n • S~, .... 

3) HT@ • Input fro111 magnetic tape unH (1). 
drives A through H are acceptable. 

Only 9•track 

Once the E•ulator obtains control the following message is displayed 
COO= today's date, HHM = the Month, and YYYY = the year>: 

ENTER DATE 00 MHM YYYY 

,.,\ ~tl 

After the operator enters the date the Emulator displays the following 
•essage ex =~he version number and yy = the level number>: 

EH1400 ~rsion x_:evel v!) 7 HAR 1974 

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

&UK!B..W...tARtL~EiYEtikf £ 

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

a. ?E~ULATE <Program • IO> 
b. EMOPT CARO 
c. 1400 object card deck. 
d. 1400 data card deck. 
e. ?END 

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

The last card indicator is turned ON only when the ?END card is read. 
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-· 
f.i~l.Q 

? 

EHULA TE 

,,-

Invalid character. 

Start emulation of a new 1401/1440/1460 
program. 

1400 Program-IO to be Emulated. 

~PTI8 .. card is of fixed format and is defined as follows: 

~OP/ 
k21M&Q1 Eiilg [i!lQ_Q11,ti~ti2n 

1 Blank 

2-6 EMO PT 

8 

10-14 LOAD= 

15-18 

CARD 

TAPE 

Blank 

20-29 SW=ABCDEEG 

Blank. 

Designates EMOPT OPTION card. 

Specifies 1401/1440/1460 memory core. 

kSHJ! !1!UD2r. ~-Si 1! 
16K character memory 

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

This field contains the value LOAD=. 

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

CARO - specifies the object program is 
in object deck form. 

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

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

!be sense switch option speci'f ied the 
in;tial settings of the sense switches. 
The alpha character representing a par
ticular switch must be in its relative 
position or else the switch is not SET. 
The default is all switches are arr. 
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31-40 

42-52 

59-68 

70-79 

Ei~ld. 

EOJ=AAABBB 

TAPE=ABCOEF 

~"(c 
9 I 51t
ff>c6k!. '-

STOP= III 
or 

STOP=DDD00 

This option indicates the values of the 
A- and B·Address registers during a 1400 
HALT command that signifies the End-of
Job condition. The AA~ portion must be 
an actual 1400 address and not the deci
mal equivalent of that address. The BBB 
option is not required. 

This option specifies the tape units 
required by the 1400 program. Card 
colu_mns .4.7 through 52. represent 1400 
·tape units 1 through 6 respectively. 
B 1700 tape units are alphabetically 
assigned A through F for 9•track, J 
through R for 7•track, and S through Z 
for ohase·encoded tape. 

Example: If a 1400 program requires 
tape drives 1, 2, 4, and tape 1 is 
mounted on tape unit A, tape 2 i5 
mounted on tape a, and tape 4 is mounted 
on tape unit C the following tape 
assignments are required. 

TAPE=ABbCbb 

Card columns representing unused tape 
u Ii i ts s h o u l d .. b e · l e f t b l a n k • 

If aisk is specified, the value DISK= ;s 
contained in this field. 

T h. i s f i e ~ d r e p r e s e n t s 1 4 O 0 I 1 3 1 1 1 i s k 
drtve as~ignments required by thA 1400 
proqram. B 1700 d19k drfve1 1r~ alpha
betically assigned A through o. For 
e~ample, if a 1400 proqram requires rl1~k 
driv~s 2, 4, and 6, ~riv~ 2 is on ditk 
untt c, drive 4 is on rlisk unit A, and 
drive 6 is on disk unit o, the followinq 
specification is requirerl: 

(}ISK=bbCbA_bDbbb 

This option is normally ~sed as a debug· 
ging aid that causes the 1400 object 
program to stop at the machine address 
indicated by III <actual 3-character 
1400 address> or DODOO CS-digit decimal 



... , ____ ------·-/,\,, 
~i~lg_U~i£Ci~li2D 

1400 1dd·rell )'"· 

Providinq an emulation of all five 1311 disk drives requires the usPr 
to have Burroughs double•aensity disk cartridges. The emulation of 
five 1400 disk drives is then acco1plished by having two 1311 disk 
drives assigned to one Burroughs disk cartridge, thereby requiring the 
uset to ha~e a •ini•uM of three double-density drives. 

When 1311 disk drives reside or are to be assigned as the second drive 
on rtouble-rlensity rlisk cartridg·es, 11 numeric value of 2 is punched with 
the associ~ted disk c1rtridqA identifier. 

! : ' ',, { 

£·1alp t • i· 

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

1~11 r1rivP. o 0n first half 
ll11 r1riv(J ? on seconrl half 

To assign 1311 drives o, 4, and 8, the following should be punched: 

nIS~=C2bbC1bbBb 

With thil 111tgnmeny 1311 drive er would be assigned as the seconr1 
drive on untt c, drfv' 4 would be assigned as the first driva on unit 
t, •nd drfvt 8 would ~e ~ssigned as the first drive on untt B • 

• 
~ltB-~ft,1t1,AllQUint~·al~'T'~i1i~U~~t-U[_t~LUOO~llll_Ul~~-!QQRl~~l~GL 
Th~ 1700/11;00 tf~Jl~H~,. llffljf{jlJ§ M ttul. t•in qf4f'1'Jl,ar·1 against ut il iiin'l 
1isk cartridges nat tJffifJi!!f'.h tttibth~itf far~''~ d11rtf10 r11ftut-.ttnn, 
This provision has be~;; iMpleuuf•tl to dr'8Wlnt the uc:;~r from tn• 
advertently destroyinq a disk th~~has not b••n inttiali1~d for 
e•ulation. 

Before any disk operations can be executed under Amulation, th~ u•br 
•ust execute the 1401/Diskinitialize Pro;tam under MCP control. 1401/ 
Diskinitialize writes a bit pattern on disk t;Jt~ the Emulator c1n 
~~cqgnjze,' allowing the disk to be used under 'mulatton. Another · 
benefit as a res-uft of runrdn~j: f4oI/iff_s_TnTYf . -. e 15 that an-entry f n 
the disk directory is •ade for t is i ~, allowing the user to access 
the f1le under HCP control. 
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Because the E•ulator uses absolute disk addiess; the f;te must start 
at disk address hexad~ci•al 40, which is where the HCP places the 
tirst fil~ on a tcratch dit~. For users with 200 TPI disk and who wish 
to have two PSEUDO 1311 di,k• r•tid~ on ~n~ 170~ ~i,~ cartrirj1~, the 
address of the second file Mutt start at he~ad~ct•al lu~~r.•~~ ?151. 
The address may be verified by doing a KA under MCP control. 

If this procedure is not executed and the user attempts to use a disk 
that is not initialized, the Emulator displays WRONG DISK CARTRIDGE on 
the console printer. 

CAUTION 

9ecause the 1400/1700 Fmulator is emula· 
ting I~M 1311 disk completely, the 
operator must execute the IBM util;ty 
clear ditk to set the PSEUDO 1311 disk 
addresses and output areas to an initial 
condition. 

ALIERIM~-~E~E-~Hll~tlt~& 
Sense switches may be altered by the following keyboard message: 

SW=AB DEFG 

In the previous example sense switches A, a, o, E, f, and G are SET. 
Sense switch C is not SET because the position that sets this s~nse 
switch co~tains a blank rather than a c. 

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

SW=AB OEf G 

To interrogate the sense switch settings, the operator can tyoe in the 
fol toNf,ng Jutvboard •• 11 ages 

SW: 

~aIAl~1~~-fRQ~BA~-~I!!US£ 
Obtaining the status of th~ 1401/1440/1460 program May be achieved wtth 
t:119·.··,t'1if.#t .... ;·•·r:19 messa~: · 

~i-· • 

WYE 

In resoonsP. to the above ••ss19t the Emul3tor dfspl~ys the ln5truotion 
444-ee-s $ r•e a I tec~LlAJtl1 __ 1tut _ ln•-~r~~t t~l'!t - ~-~ _Ind R-A d rJ r,, f) s re rJ i ') t Ar s 
before executfon, sf!no switch settfn~u, thi~-lrTtTrnrdfc-nverflow-fr'uit· 
cator, and th• co~~arfson indicator. The followfng ts an ~x~mpl~: 

1AR=02436 0PsA081091 A=OOO~O B=00060 SW=AB OEFG O• 



After the above message is displayed by the Emulator, the operator must 
reply with the OK message or by pr•ssing the ENO•OF·HESSAGE button. 
This allows the EMulator to continue processing the 1400 prograM. 

t.lULU.l~B-liALI-ttt~iAit.1. 
Tta1 ••••aoe ts dfsolayed on the console printer whenever 1 1401114401 
~.-tl . ~~;~:.n, ~f.i~A Js ,~c::Q~SJ;t~,d· · Th1t df.Jt\•t 1howt t~• .;~•tting1 
o f"~th . nit j • \ft ltWw t s··, r •tlrt·•·r < l AR h t _.. · :t•t 1-uet ion' t11e A• and 
B•Address registers, the sense switch.settings, the arithmetic over
flow indicator, and the co•parison indicator. The message format ts as 
follows: 

1404 HA1. T I Ai== i f3 
IAft:a00673 OP=.~9199999 A=00999 8=00999 · SW•AB DEF'G O• 

.tlfilA.IJlB-lt~JUt.~LJ.~C!wJ!.UB.~ij~g.siliE .. 
T'W.: ... ,a~r·aiay res:pQfid to tfie·;E1MJ1\·ator HALT aessage with the 
following input text: 

a. To continue eaulation of th~ object program reply with OK. 

b, To negate tbe branch of the HALT command reply with START 
,, .,· }:•~~1.,.,.~: Q:;1. o~ •. 

· .J, ~;.il~w~,; ' ,,~,;I'' .· ... ·~ • ii .· .• · ~ : 

·"~-;:~:·ll~o ~~·ifut'attf '~it '~~·n•w start address ·reply ,w,fth TRACIIIl, where 
III is the !•character actual addrets, or TRA <OOODO>, where 
DODOO ~s the deei•al equivalent of the actual 1400 3•ch1racter 
a,ddr.••s• 

4'. :1;1::'.tf';o :br:ilng ttt. c~.r rent \400 progra• ·to ·~ end, enter ENO. The 
: f'.f'•~•ta.ndtn• t•ut•t=or, d\1·1' •vs an £11#··;•Ja•s.age and 11at' ts to 
9x ec-ute · t .,. ne 1t 1·4o(f~~r••• :r,: · 

. 'ltl1 

TRN 

' :rtitj~·· '.'111~---~ ....... 1.,., .,~_ 
l '' • 

' ' 

' 

12111n111ari 

Start 1400 trice <refer to appendi• AJ. 

.;St·ar t 14 oo •~~• at: th• 1·dor 11 1 
spectf te4 by tt400 tddrtttJ. 

?Qf' . $ t 0 p 1 4 0 0 tr •C 9 • 

"".ftr· ;'!''t;.:-' t4ct.M)~>····· ~·~!;~f!e8~str~~w;_n;r,~t c;:N~!9s 
sor End single instructton •ode. 

Du • p 1 4 O 0 11 e ~ r. y c r e f e r t o a pp en d i x c > • 
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OUHP C1400 address> 

TRA <1400 address> 

STOP <1400 address> 

ALT <1400 address> fDATA 

DIS <1400 address> 

SET C 

*** 

EQUCIII> 

EQUCOODDD> 

3-8 

1H.i in i.t. i2 !l 

A 1400 memory dump is produced start
ing at the address specified by <1400 
address). 

Start execution of object code at the 
address specified by C1400 address). 

Stop execution of object code at the 
address specified by C1400 address>. 

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

Display 25 characters of 1400 memory 
starting at the address specified by 
C1400 address>. The special character 
ct> preceds any character that has a 
word mark associated with it. 

All of 1400 memory is set to the 
character designated by c, also if a 
word mark is to accompany the charac
ter <+> must precede the character to 
be inserted. 

Any comment to the right of the *** 
message is transferred to the printer. 

Any comment to the right of the •CO 
message is considered to be remarks. 

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

This message converts the 5-digit 
decimal address specified by CDODDD> 
t~-th~ eqid-v-a!-ent 1400 3•ch~racter 
address. 



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

Hl~CELL!liEQY~-l~fUI-~t~~A~t~A 
The following is a list of miscellaneous 1400 console printer input 
•essages. 

l~!.t. 

INQ 

CLR 

TAPE 

IGNORE COEVICE> 

TAPE=ABCOEF 

ASSIGN MT~=t 

ASSIGN oca=• 

Q~fi!lilifH! 

Turns ON the 1407/1447 INQUIRY INDICATOR. 

SF.TS the 1407/1447 CLEAR INQUIRY and terminates 
any 1407/1447 console printer operation 
currently in progres~. 

Displays the current tape assignments. 
Example: AB·D-F' 
The C-> specifies unassigned tape units. 

This message may be used to inform the Emulator 
that all 1400 1/0 instructions that reference 
the designated peripheral unit are to be 
iqnored. 

READER 
PUNCf.f 
PRINTER 
CONSOLE 
DISK 
TAPE 

Tape units may be assigned through the console 
printer. 

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

TAPE=AB C. <{ 
/~~\·jg&,\ 

A s i n g l e t a p e u n i t ma y be a s s i g n e d w i t h t h i s /j ' ' ' · 
message C~ = B 1700 tape units A through r, l? ./l 
# = 1400 tape units 1 throuqh 6). 

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

d = B 1700 disk cartridge 
identified A through o. 
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l~!..t. 

ASSIGN OC~l=# 

ASSIGN 0Clil2=1 

WY 

MX 

ON DIS 

orr 01s 

ON ADO 

arr ADD 

ON WRI 

OFF WRI 

LOAD 

LOAO=TAPE 

CAR 

3-10 
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# = 1400 disk identifier Q, 2, 4, 6, and 8. 

Example: 

ASSIGN DCA=o 

This input message allows the assignment of 
1400 drive 6 to B 1700 disk cartridge A. 

A single 8 1700 double-density disk cartridge 
may be assigned with this message. 

d = B 1700 disk cartridge Identifier A through 
o. 

# = 1400 disk Identifier o, 2, 4, 6, and A. 

The values 1 or 2 represent the half of the 
B 1700 c-rtridge to which the 1400 disk drive 
is to be assigned. 

Displays the Emulator sign on message. 

Displays the Emulator sign on message. 

This message turns ON the disable disk address 
compare key. 

This message turns OFF the disable disk address 
compare key. 

This message turns ON the write address key, 
allowing address operations on disk to be 
performed. 

This message turns OFF the write address key. 

This message turns ON the write disk switch. 

This message turns OFF the write disk switch. 

This message may be used to emulate the LOAD 
key on the 1400. 

This message may be used to emulate the LOAD 
TAPE key on the 1400 processor. 

This displays the current disk assignments. 



l!!..t. 

LIST 

RUN 

START 

Jl~f inH.i20 

After entering this message the operator may 
L;st all cards on the printer until a "?END" 
card is sensed. 

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

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

This message terminates the 1400 program. If 
an emulate card has been supplied at execution 
time, the program-ID is displayed with the EOJ 
mes·s age. 

Example: 

(Operator> ENO 

DTE OD HHH YYYY The date may be changed in the Emulator with 
~ J._, th i s message. CD D is the day, MM M is t he 
..._~tA/tf1U"IV month, and YYYY is the year.> 

RESET 

TR <HHMt\~S> 

.DJ.l!fU!_tiE~~A~E~L 

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

a. ·u L tape assignments. 
b. All disk assignments. 
c. All ignored devices. 
d. All sense swhches (except switch A) • 
e. Al l pr oc es so r and IIO indicators. 
f • Al l Emulator debugging functions. 

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

H!:iii.£B~ 

ENl£R 14" OA-l-A 

ll~ i£tir2t. i2a 

WheA a read f~om console printer 
instruction is encountered this message 
is displayed to notify the operator 
that the 1400 program is requesting 
input data. 
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CADDRESS> S·MEH PlR 

[1400 PROCESS ERROR ~ 750 
ERROR CODE = C 

( IAR=00750 OP=A007165 L A=00007 8=00165 SW=A = 

3-12 

READER NOT READY 

READER ERROR 

READER VALIDITY COL XX 

PUNCH NOT READY 

DC~ • ROD 

HT I ROq 

NO EHOPT CARO 

PUNCH ERROR 

PRINTER NOT READY 

PRINTER ERROR 

Tape Hes sages: 

MT~ = # LOCKED. 

HT a = • NOT READY. 

MT;} = • LOCKOUT. 

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

This message specifies that a 1400 
process error has occurfed <refer to 
appendix E>. 

Card reader not ready. 

Card read incorrectly. 

Card contains invalid character. 

Card punch not ready. 

1400/1311 disk assignment is required. 

1400 taoe assignment is reouired. 

2 ~,..,as 
OV' IA..1 j 

This message is displayed when an EMOPT 
card is not present or when LOAD is not 
entered through the console keyboard 
prior to loading the object program. 
To resolve this condition~ one of two 
steos must be taken. 

1. Enter LOAD or LOAON through the 
console keyboard. 

2. Place an EMOPT card preced;ng 
the object program and restart 
the job. 

Nonrecoverable error; the proqram must 
be restarted. 

Printer not ready. 

.Possible nonrecoverable error. 

lle w i n d an a u 1H o a er t ape • 

Tape unit not ready. 

No wrHe ring. 



0.1.1&.r:.i '2 .t. i.2 0. 

HT~ = I TIMFOUT. Nonrecoverable taoe error. 

C~ = tape units A through H 
# = 1400 taoe units 1 through 6.) 

E~YLA!Qfi_Qf~Y~~lH~-l~fYl_ME~~!~E~L 
The following describe emulator debugging input messages. 

!1~11ag.t 

APR1(\\1 

SOUHP 

MDUMP 

SHA ~444Gl4 XXXXX 
~ = S MEMORY ADDRESS 
X = INFORMATION 

SHD ~Gl~~;t~ 

~ = S MEMORY ADDRESS 

SOI s PL~"\ 

Prints the B 1700 A stack values on 
the printer. 

Prints the B 1700 scratch pad values 
on the printer. 

Oumps the contents of 8 1700 S memory 
on the pdnter. 

Dumps the contents of 9 1726 control 
memory on the printer. 

Allows the contents of S memory to be 
altered. 

Allows the contents of S memory to be 
displayed on the console printer. 

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

Displays the B 1700 scratch pad values 
on the console printer. 
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SECTION 4 

B 1700 ERROR HALTS 

~.Elif.B.!L.1. 
All halts require the operator to reload the Emulator and to record 
register contents on the Emulator trouble report form. 

The following table gives a description of the Emulation soft l/O 
halts. 

L Register 
• l.J d . 1 .l!!-J.L~!.a-!!~lma 

21 

22 

23 

24 

25 

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

Invalid service reQuest. Mask of service lines 
is iB the T register C15•Q), i.e., channel 8 
coooo 0000 1000 0000>. 

An 1/0 request from an unknown type of device. 
The status and control identification is in the 
T register. The valid control identifications 
are Listed in the 8 1700 Systems Reference 
Manual. 

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

Second operation complete bit is missing from 
the Result Status field. The T reqister con
tains a copy of the Result Status. 

The following table gives a description of the Emulator halts. 

L Register 
in_J:i!U.if!!.kiltl 

E14A01 

E14A02 

S·Memory parity error during Emulator load has 
tte-cur-r-e-d · • 

Missing device has been detected after exit from 
standard soft I/O driver. 

4-1 



L Register 
ill-t1St.la~A,illai 

E14A03 

E14A04 

E14A05 

E14A06 

E14A07 

E14A08 

E14A09 

E14A10 

E14801 

E14C01 

E14C03 

E14E01 

Parity error has been detected after e~it from 
standard soft I/O driver during descriptor fetch 
from S·Memory. 

Interrupt has not been returned by soft I/O when 
expected. 

Undefined error after exit from standard soft 
I/O driver. 

Error in device ignore table. 

Error in device hardware table. 

Timing error in punch buffer. 

Timing error in punch buffer. 

Probable A-Stack overflow. 

Unknown interrupt. The appropriate operator 
action is to reload the 1400 Emulator and to 
record the STATE light and the following 
registers: A, M, FA, re, TAS, X, Y, T, and L. 

Console printer not ready. 

Tape assignment problem. 

9210 punch error. If an error card can be 
manually corrected, the appropriate operator 
action is to press START or else rerun the job. 

Listed below are the Emulator loader halt codes. 

4-2 

L Register 
in_t1J11a.21,imal 

AAAAAA 

OOOOF"f" 

000001 

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

Unknown error halt. Start load again. 

Bad data from cassette during load of Emulator 
loader. Start load again. 



L Register 
in_li§:l.a.Y~'-ima.1 

000002 

000003 

000004 

000005 

000006 

000007 

000008 

000009 

OOOOOA 

OOOQOB 

oooooc 

000000 

OOOOOE 

OOOOOF 

000010 

000011 

Missing console printing device. Get a console 
printer control. 

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

S·Memory parity error, start load aga;n. 

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

Awaiting Emulator cassette. Load cassette, 
press START. 

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

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

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

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

Zero length without END in Emulator constant 
table area. 

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

Operation complete bit OFF after I/O complete. 
Try load again. 

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

S-Memory parity error has occurred dur;ng SPO 
1/0. Try load again. 

-Va-tf1i-i-ty e-r-ritt" or -rea<J <:-h-ec-k Gn sa-rd reader. 
Correct, re-enter card, and press START. 

Invalid toad card format. Correct card, re
enter, and press START. 
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L Register 
in_i:i1.&1£11~i1111 

000012 

000013 

000014 

'" 

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

Magnetic tape not ready on a read attempt. 
Ready un;t and press START. 

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



~!RILR.EAQE.R.!. 

SECTION 5 

DEVICE ALTERNATES 

Object decks and/or data cards may be stored on magnetic tape C80 
characters unblocked) as acceptable input to the Emulator as an alter
nate device. When the Emulator encounters the following control card 
the Emulator reads the card images from magnetic tape as though it were 
a card reader. The Emulator continues to read the card images from 
tape until an End-of-File condition is reached. Once the End-of-File 
condition is encountered the Emulator returns for future card reads to 
the card reader. 

Control card: 

? SYSIN {f) 

where X is the tape unit from which the Emulator reads the card 
i•ages. 

& = Tape units A through H. 
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APPENDIX A 

1400 EMULATOR TRACE OPTION 

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

The contents <before instruction execution> of figure A-1 are described 
as follows: 

A. The decimal address of the instruction. 
B. The instruction. 
c. The decimal address of the A-Address. 
o. The decimal address of the B-Address. 
[. The sense switch settings. 
F' • The overflow indicator. 
G. The comparison indicator 
H. Contents of Index Register One. 
I• Contents of Index Register Two. 
J. Contents of Index Reg;ster Three. 
K. The first 24 characters of the A-Address. 
L. The first 24 characters· of the B-Address. 

A-1 



> 
I > 

N -0 
-0 
r'1 
z 
0 -x 

> 

n 
0 

TRN EM1400 ~EAStO~ 3 lEVCl Z9 APR 1974 
:J 

21 ,..,. 
UR=OOH! G~=l A=004 H Fl=t'l999 SW•A > lll=OCCSO U•OOOlllO x3•ooceo •• ttjl080 

"'Tl Uft=OQ :h4 01"=11001 A=00434 8=00081 SW:A > '111 =CC080 •2 zCCCIC 15•00080 •• n lCIO csc ceo 080 /OH 
Uft=OQllilt QP=H4"10f!9 A=OOOOO 8=0.)000 Slll•A > 1Cl:aCC080 l2:a0CO&O X3•00CIO &EMULUllH• T£Sf CUD • z &OULATICN HST CARD I ( 

'° Uft:aOO 35~ Ot'=11501 A•004 l! 8•00086 SW•A > Xl •OOCIO 1 Z•OOOllC •3•00010 1080 OIC cec ceo 10991 .. oc1 
c: Uft=OC1S9 OP=H080')10 A=OC">OC 8=(1'l'i00 SW•A > Xt•OCOltO X2•COORO X3aOOCH £MUU1lU TEST CUD • 1 OULU ICM TEST CARD • I -, UR•OQlbo OP=A4~&438 A=OOOOO 8•00500 SM•A > 11 •0GOIO X2 •OOOllC x1•ooceo IEMUl AT ION Hst c.uo • z HULA TtCti HST CAl'D . ' ct> IA~=O 0313 \lP=C4.S1'4H A=OC4 l'; 8=00437 SM•A > lC1 •CCC80 12=CCUC x 3•0008 c • t 52C8C ~2CU 

U~=ilU.UO OP=R4HS A=004 H 8•004 36 Slll•A > Xl •OC080 12•COO!C U•oooeo 5208( 1'>20&0 ~ UR=003a5 IJP:M .. 410'Ht A.:::OQ' 34 8='>04 36 Sll•A > Xl=CCOIO 12 =COCH I 3•00080 •• ts2CIO iszoeo I U~=00392 OP=.601 A=OQ4 l 8 8=00091 SW•A > Xl•00080 12•00080 I J•OOUO 2080 oeo CIC /0991·001/0011 - UP:=JOH& OP=NI') I')(,! 0 A=oo.;oo 8•00600 SM•• > Xl •C0080 12•0008C 13•00080 EllULUICll TESt CARD 
' 1 

E'UlltlCN TEST CA~C I 
1AR=OC40l CP=/H2 A=OIJ50C 8•00600 SW•A > Xl•OC080 12•00010 I J•OOCIO EMUUtlOtf T£ST CUD I 2 EftUlAT ION TEST CUD • 2. 
UR = o o Hd OP=/Z99 1=00132 8•00299 Sat•A > Xl •OC080 XZ•OOOIC XJ•OOOIO 111aeoe1tJ•a1.001'••1oe9. 

f'T'1 llft=OOlt ll OP=.-441099 A=OOZ99 B:a001'9 SM•A > ll •OC080 X2•CCC8C 1]•00080 
3 UR=00418 CP=•2ll A=OOltl! 8=00096 SW•A > ll•OOC80 12•00010 IJ•OOOIO 2080 010 /0991.001/001117 c: 1~=00422 OP:M6!02•0 A=OOZO'l 8=00200 Stt•A > Jll•OCOIO IZ•COCIC I !•00080 
OJ 

IAR=004Z9 C!P=Z A:00600 B:OOZOO Slf•A > Xl •00080 12•00080 IJ•OOCIO [MULUIGl TEST CUD 
' 2 

[l'UllltON TfST CARD I 2 
~ lMl.l.AI I ON HSI CARO • 2 
0 IAR=OQltlO O'=Bl34 A=\)Ot>OC 8-=00 lH SW•A > U•COCSO IZ•COOIO IJ•OOCIO EMULATIGM T£ST CARD 

' 2 
~/C80@43 .. A1P00l .. 441089•~ -, IAiR=OOll4 OP=/080 A•OOJllt 8•00434 Sll•A > ll•OOCIO U•OOOIC IJ•OOOIO /080!•J4•l•OOlM44lOl9•50 •• 152080 

l~R=OOll8 OP=84l4A :A=OOOIC 8-=15999 s ..... > ll•OOCIO 12•CCCIC 13•00080 oeo ceo 080 /C9 
-4 UR=DOH3 OP=l A•OQ.4 34 B•U999 SM•A > U•00080 U•OOOIO U•OOOIO •• 1 '52080 ., 

l~R=00344 OP=11001 A=OOltH B=OOOAt Slla• > ll :COOIO IZ•CCCIC 13•00080 •• t'5zceo CflC ceo 080 /099 QJ UR=QOH6 OP=Hlt4101'9 A=OOOOO 8=00000 Slf•A > ll •00080 X2•COOIO 13aOCCfO IEMUlATIDti TEST cum ' ] &EflUlAT IDN TEST CARD I 3 0 
CD 1~=00355 OP=.501 A=004 38 8=00096 SM•A > ll •00080 r2•000IC X3•00010 2080 oec C80 C8('1 /0991110CJ 

l~R=OC359 OP=M080SIO A=O!JSOO 8=00500 SWsA > XI •COOl!IO 12•0008(1 x 3•00Ceo £MUlA TICll TEST CARD • 2 EMULATION HST CARC I 2 
r 14R•00366 OP=A436 .. ld A•OOOOO 8s00500 SW•A > Xl •00080 U•OOOIC XJ•OOOIO IEMUUTIDN TEST c:uo • l OULAltClll HST CARD • ! IAR=00373 OP=C438437 A=004 35 8=00437 Sll=A > •1•00080 U•CCC8C 13•00080 .tt;JC8C 53teO 

"' I4R=Q0380 OP=B4l4S A=004 31 8=00436 SV•A > ll•OOC80 J2sQ008C n•oooeo ~308C ,153080 ,.... 
l4R=00385 OP=M441094 A=004 H 8=00436 Slll=A > ICl =CC080 ll2=CCC8C •3=oooeo •• t5!Cft0 15 !CftO 
14R=00392 CF=.601 A=004l8 8 =0~091 SW=A > Xl 2 00080 X2=C0080 X J: OOCf!O 3080 oeo CBC /0991.00110011 :J l•R=0039& OP=H5106!0 A=OO&OO 8=00&00 Slll•A > Xl •00080 X2•0008C • 3=oooeo EttUUTICN TEST C:ARD • 2 El'UU Tl C N TEST CARC • 2 "° U~=001t03 OP=/33? A=OOSOO 8=00600 SW=A > xt-=cooeo X2=C0080 x1•ooceo £MULA TIC ti TEST c:ARD 

' 3 
CfilULAT ICN HST CA~C • 3 

l lR=O 0407 OP=/299 A=OOll 2 8=00299 SW•A > X\•00080 X2•0008C '1(1•000!0 N/OeOB434Al•001~441089, 
llR=0~411 OP=M441099 A=00299 8=00199 SW=A > Xl=OCC80 X2=CCC8C X3=00080 
UR=OO'i 18 OP=•201 A=004 .HI E!=00096 SW=A > H=CCC80 X2=C0080 X3=oooeo 3080 OdO /09910001/001117 
IAR=001t22 OP=~b!02•0 A=00200 8=0020J SW=J > u =C oceo X2=CCC8C Jl3=00080 
UR=004~9 GP=Z A=OO&OC 8=00200 SW=A > Xt •00080 12=C008C Xl=OOC!O EMUlAllOh TEST CARO • l £'4ULATICH TEST CAR[ • 



APPENDIX B 

SINGLE INSTRUCTION OPTION 

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

Before each 1400 instruction is executed that instruction, the address 
registers, the sense switch settings, the arithmetic overflow indica
tor, and the comparison indicator are displayed on ihe console printer; 
also the Emulator does not execute the next 1400 instruction until the 
ENO-OF-MESSAGE button is oressed or the operator enters SOF, which ter· 
•inates the Single Instruction processing. 

The contents of figure B-1 are described as follows: 

The deci•al address of the instruction. 

The instruct ion. 

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

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

[. 

F. 

G. 

The sense swhch settings. 

The arithmetic overflow indicator. 

The co111parison indicator. 

A B c D E 
IAR=00603 OP =B41 7 A=00367 0=00088 SW=ABC 
IAR=00417 OP=H345340 A=00417 B=00607 SW=ABC 
IAR=00424 OP=S8T3340 A=00340 9=00335 SW=ABC 
IAR=00431 OP=Y819340 A=00878 8=00335 SW=ABC 
IAR=00438 OP=C3409T3 A=00818 8=00339 SW=ABC 
IAR=00445- OP=B607U A=00335 8=00878 SW=ABC 
IAR=00450 OP=+345569 A=00607 8=00878 SW=ABC 
IAR=00457 OP=%8T3565 A=00340 8=00558 SW=ABC 
IAR=00464 OP=,565 A=00878 8=00562 SW=ABC 
IAR=00468 OP=Y819569 A=00564 8=00564 SW=ABC 

fiqure-B-1. 1400 Emulator Sinqle 
Instruction Option 

w~~J 
--~- t~~,-
~ -

-_.,,.,,.,f_ G 
E G < 
E G < 
E G < 
E G < 
E G < 
E G < 
E G < 
E G a < 
E G 0 < 
E G a < 
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OUMP EM1400 ~E~SION 3 LEVEL 21 
oeo cec oec 1c9 

n 
I -

IAR=OOJl8 O~=P.434A' A=00080 8=15999 ~W=• > Xl=C0080 X2=COC8C X3=00080 

ooo-oa~ •••••••• 09 ••••••• ~t9 •••••••• 29 •••••••• J9 •••••••• 49 •••••••• ~9 •••••••• 69 •••••••• 19 •••••••• a9 •••••••• 99 
()80 
l 

080 
1 

08C 
l 

100-100 •••••••• o9 •••••••• 1s •••••••• 29 •••••••• ~9 •••••••• 49 •••••••• 59 •••••••• &9 •••••••• 1t •••••••• s9 •••••••• 99 
/099111001/001111 
1 11 l 1 
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APPENDIX 0 

EMULATED INSTRUCTIONS roR THE 
IBM 1401/1440/1460 SYSTEM 

1n1s appendix specifies the oo codes and the operand Cor operands> with 
corresponding address registers. Table 0-1 lists the emulated 
instructions for the IBM 1401/1440/1460 System, and table 0-2 define~ 
the abbreviations which are used in table 0-1. 

0-1 



P. 
N 

Instr:Uction Format 

Op er ands 
OP 

A B d 

H . 
H . AAA 

cw IJ AA.A 

cw Cl AAA BBB 

cs I AAA 

cs I AAA 8 BB 

Table 0•1 

Emulated Instructions 
for the IBM 1401/1440/14&0 System 

Address Registers 
After Operation 

Coa•ents 

IR AR BR 

NSI Ap Bp Halt. 

BI BI NSI With Indexing. 

NSI A-1 I A-~, Clear Word Mark. 

NSI A-1 LB-~ Clear Word Mark. Word marks a re 
cleared at the, locations which are -
specified by the A- and B-Addres-
ses, without disturbing the data at 
these locations. 

NSI A (. 00-1 I Clear Storage. Core storage i s 
cleared to blanks starting at the A~ 

Address and continues downward in 
core to the nearest hundreds 
position. 

BI 31 NSI Storage ;s cleared starting at the 
B-Address and a Branch Uncondi ti ona l 

-0 
0 
::> ...,. 



0 
I 

""' 

SW 

SW 

0 

MA 

OP 

Instnuction Format 

Op~rands 

A d 

, AAA 

AAA BBB 

% AAA BBB 

# AAA 

Table D•l Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR 

NSI 

NSI 

NSI 

NS I 

AR 

A-1 

A-1 

A-La 

A-3 

BR 

t A-1 / 

--
l B-l f 

l A-Lq I 

Comments 

is taken to the address specified by 
the A-Address. 

Set Word Mark. A word mark is set 
at the location specified by the A
Address, the data at that address is 
not disturbed. 

Set Word Mark. 

Divide. The B·Field data is divided 
by the A-Field data and the quotient 
is developed in the high-order posi
tions of the B-Field; the remainder 
is in the low-order positions of the 
B-Field. A word mark must be assoc
iated with the high-order position 
of the divisor. 

Modify Address. This instruction 
causes the 3-position field speci
fied by the A-Address to be added to 
itself. 

0 -n 
0 
:::> 
...... -



ci 
I , 
~. 

OP 

MA 

M 

ZA 

ZA 

A 

A 

Instruction ~o rm at 

Op er ands 

A g d 

• AAA BBB 

~ AAA BBB 

+ 
0 A .. A 

+ 
0 AAA BBB 

A AAA 

A AAA BBB 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

NSI A- 3 B-1 Modify Address. The 3-position 
t -ii field specified by the A-Address is 

added to the B-Address. 

NSI A-La B-Lp Multiply. Both fields llUSt have a ( _.../ word mark associated with the Rt. The - units position of the product is 
located at the B-Address. 

NSI A-La fA·L':J Zero and Add. 

NSI A•Lw 
I 

8•Lb Zero and Add. The B·Field data is 
I set to zero before the A-Field data 

is added to the B-Field data. The 
zone bits are removed from all posi-
tions except the units. 

NSI A·La l A-La j Add. The A-Field data i s added to 
itself. The A-Field must have a 
word mark. 

NSI A-Lw ( B-Lb I Add. The contents of the A-Address 

-n 
0 
:::t ..... - . 



0 
I 

U\ 

B 

B 

B 

OP 

Instruction For•at 

Op~rands 

A B - d 

B AAA 

B AAA I 

B AAA A 

Table D-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

IR 

BI 

BI 

Address Registers 
After Operation 

AR BR 

RI NSI 

BI 

NSI BI 

BI BI $ 
a r 

Comments 

are added to the contents of the B
Address. The a-Field must have a 
word mark. If the A-Field is 
shorter than the B-Field, a word 
mark must be associated with the A
field. 

With Indexing. A Branch Uncondi
tional is taken to the instruction 
specified by the A-Address. 

No Branch. If the B-field is longer 
than the A-Field, an unequal compare 
results. 

Branch if Last Card Switch ON. 

• .> ..,, 
-0 
M 
z. 
0 -x 

CJ 

n 
0 
:J 
rt 



0 
I 

CJ'I 

B 

8 

OP 

Instruction Format 

Operands 

A d 

B AAA K 

8 AAA L 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 Syste~ 

Address Registers 
After Operation 

IR AR BR 

NSI BI 

BI BI NSI 

NSI Bl 

Bl BI NSI 

NSI BI 

Comments 

No Branch. This instruction tests 
the last card condition and branches 
to the instruction specified by the 
A-Address if this condition existsa 

Branch if End-of-Reel. 

No Branch. If a tape mark or a 
reflective soot is sensed during a 
Write Taoe operation, an automatic 
branch is taken to the i~struction 
specified by the A-Address. 

Branch if Tape Error. 

No Branch. If a transmission ~rror 
occurs between the tape unit and the 
processor, this indicator is turned 
ON; and an automatic branch occurs. 

o. 
' _1 

n 
0 
::J 
rt -



0 
I 

...... 

OP 

B 

B 

B 

Instruction Forinat 

I 

Op er ands 

I A p d -

B AAA Q 

B. AAA s 

B AAA T 

Table 0•1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Cominents 

IR AR BR 

Branch i f Inquiry RequE!st. 

BI BI NSI 

NSI 13 I ~ No Branch. The branch i s taken i f 
QJh}tJ the ENTER key is pressE!d on the con· 

sole inquiry station. 

Branch i f Equal Compar E~. 

BI BI NSI 

N SI BI ~ No Branch. The branch i s taken to 
s•)6 the instruction specifiied by the 

A-Address i f the compare indicator· 
has been set to equal by the ore-
vious compare operation. 

Branch i f Low Compare. 

BI BI NSI 

lo 

)lo ,, ,, 
(Tl 
z 
0 
H 
x 

0 
0 
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rt -



c 
I 

C» 

OP 

B 

B 

I n s t r,u c t i on format 

I Operands 

A B d 

B AAA u 

B AAA z 

Table D•l (cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Co•ments 

IR AR BR 

NSI BI ......... No Branch. The branch is taken to 
-r}bl6 the instruction spec if i ed by the 

A-Address i f the compare indicator 
has been set to low by the previous 
compare operation. 

Branch i f High compare. 
-

BI BI NSI 

NSI BI 494 No Branch. The branch is taken to tl"" the instruction specified by the A-
Address if the compare indicator has 
been set to high by the previous 
compare operation. 

Branch i f Arithmetic Ov1erf low. 

BI BI NSI 

NS I 91 ......,., No Branch • If an overflow condition 
eJ616 i s detected in the res u Lt field, a 

branch i s taken to the instruction 
specified by the A-Addr1ess. 

• 

0 -n 
0 
::J .... -



0 
I 

'° 

OP 

B 

B 

B 

Instruction t::o rm at 

Op~r ~n ds. 

A B d 

B AAA 9 

I 

B AAA ;j 

B AAA d 

Table D•l <cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR 8R 

Branch i f Carriage Channel No. 9. 

BI BI NSI 

NSI BI ........... No Branch. The branch i s taken to 
c;~ t h_e instruction specified by the A-

Address i f Channel No. 9 i s sensed. 

Branch i f Carriage Channel No. 12. 

BI BI NSI 

NSI Bl .......... No Branch. The branch i s taken to 
~~ the instruction specified by the A-

Address i f Channel No. 12 is 
sensed. 

Branch i f Sense Switch ON. 

BI BI NSI 

NSI BI ~ No Branch. 
A~ 

.. ., 

i 

> 
\J 
-0 
M 
:z 
0 ..... 
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0 -n 
0 
:J 
rt -



0 
I .... 

0 

OP 

B 

Instruction f'.:'_ormat 

Operands 

A B d 

B AAA d 

Table 0-1 <cont) 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

Sense 
d·Character Switch 

B B 
c c 
D 0 
E E 
F F 
G G 

The branch is ta ken to the ins true-
ti on specified by the Ai-Address i f 
the sense switch speciHed by the 
d-Character is ON. 

Branch i f II 0 Cheek Sto1p. 

BI BI NS I 

NSI Bl a.&+- No Branch. 

.iJ>~ 
I /0 

d-Character Device~ 

+O Reader 

• 

-n 
0 
:::J 
~ -



0 
I --

OP 

BIN 

Instruction E.ormat 

Op~rands 

A 8 d -

B AAA d 

Table D-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

. 
+ Printer 

-o Punch 

The branch is taken to the ins true-
ti on specified by the A-Address i f 
the I/O indicator spec Hied by the 
d·Character is orF. 

BI BI NSI 

NSI BI 4:1::'" No Branch. 
cl~ 

.. 

I 
I 

• 

z· 
0 
~ 

x 



0 
I ..... 

N 

OP 

8 

Instruction format 

Op~rands 

A ~ d -

8 AAA d 

Table O•l Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Co111111ent s 

IR AR BR 

d·Character Indicator 

N Access Ino~perable 

v Validity Error 
w Wrong-Len91th Record 
x Unequa l·Adldress Compare 
y Any Disk Condition 
\ Access Busy 

The branch i s taken to the ins true-
ti on specified by the A-Address i f 
the disk indicator tested is Q N. 

Branch i f I/O Busy. 

BI BI NSI 

NS I BI IH No Branch. 
~~ 

d-Character I/O 

J Tape 
R Printer 

> 
""O 
""O ,..., 
z 
c ..... 
>< 
0 

....... : 
O' 
0 
::::> ,.. -



._ 

.-..ia 

0 
I .... 

t.H 

OP 

B 

c 

c 

Instr,uction [ormat 

Op~r ~nds 

A q d 

B AAA BBB d 

c AA A. 

c AAA B 88 

lo .. 

Table 0-1 <cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Co111ments 

IR AR BR 

The branch i s taken to the ins true-
ti on specified by the ~1-Addres s if 
the 1/0 indicator specified by the 
d-Character is busy. 

Branch if Character EQ l.la L. 

BI BI NSI 

NSI BI 8-1 No Branch. The branch i s taken t Q1 

the instruction specified by the A-
Address i f the char act E!r specified 
by the B-Address has the same bit 
cont; gurat ion as the d··Character. 
The d-Character may be any configu-
ration of the s i x BCD bits. 

NSI A-La A-La Compare • 

NSI A-Lw B-Lw Compare. The B·Field data i s com-
pared to the A-Field data. The 9-· 
Field word mark terminc:1tes the o:>er-
at ion. If the s-rield i s Longer 
than the A-Field, the c:ompare indi-

I 

.._, 
0 
H 
x 

0 

-n 
0 
;;;J 

rt -



Instnuction Form at 

l' 

Operands 
OP 

A q d 

MN D AAA 

MN D AAA BBB 

MCE E AAA BBB 

cc r d 

cc r AAA d 

lo. 

Table 0-1 (cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Co•ments 

IR AR BR 

cator is set to unequal. 

NSI A-1 A-1 Move Numeric. 

NSI A-1 B-1 Move Numeric. A single dig i t ca-4-
2-1 bits> is moved to the B-Address. 
The zone bits are undisturbed. 

NSI A-La B-Lb Move Character and Edit. The A-Field 
data is modified by the B-field 
edit control word. With zero sup-
press ion the A-Address register con-
tains the location of the control 

~ ,JVJJ zero + 1 • 

NSI ~ ....... Control Carriage. 

Control Carriage and Branch. 

BI BI NSI 

d-Character Immediate Skip to 

1 Channel 1 

0 -n, 
0 
:::> ,... -



0 
I .... 

\,n 

OP 

Instruction Format 

Operands 

A 8 d 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR AR BR 

2 
3 
4 
5 
6 
7 
8 
9 
0 

' ~ 
d-Character 

A 
8 
c 
D 
E 
r 
G 
H 
I 

Comments 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

Skip After 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Print 

1 
2 
3 
4 
5 
6 
7 
8 
9 

to 

D 

> ,, ,, 
J"'1 
z 
0 
...... 
x 

0 

-0 
0 
.:J 

" -



b 
I .... 
"' 

-
OP 

SBR 

Instruction Format 

Op~rands 

A 
I-

g d 

H AAA 

• 

Table 0-1 Ccontl 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

+O Channel 10 . Channel 11 
Channel 12 

d-Character Immediate Space 

J 1 space 
K 2 spaces 
L 3 spaces 

d-Character After Print Space 

I 1 space 
s 2 space~; 

' T 3 spaces 

NS I A-3 BP Store B-Address register. The con-
tents of the B-Address register are 
stored i n a 3-position 'field soeci-
fied by the A-Address. 

,...: 
-oi .,, ,.., 
z 
0 ..... 
>< 

0 

-n. 
0 
::> ' 
t"t' -



Instruction Format 

Dper ands 
OP 

A R d 

SBR H, AAA BBB 

ZS -o AAA 

ZS -o AAA BRB 

SS K 

SS K AAA 
0 
I ..... 

...... 

Table 0-1 <cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR AR BR 

NSI A-3 Bp 

NSI A·La A-La 

NSI A-Lw B-lb 

NSI dbb dbb 

NSI 81 dbb 

.. 

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

Zero and Subtract. The sign of the 
A-Field i s changed. A word mark 
must be associated with the A-Field 
data. 

Zero and Subtract. The A-Field data 
i s subtracted from the z er oe d 9-
Field and the sign i s changed. 

Overlap OFF. This instruction 
returns the processing unit to 
normal ooeration. 

Overlap OFF and Branch. A bra11ch i s 
taken to the instruction specified 
the A-Address. 

l> 
-0 
-0 
fT1 
z 
0 ->< 

a 

-n 
0 
::J ,.,. -



0 
. I 
...... 
Q)' 

OP 

SS 

SS 

SS 

SS 

SS 

Inst~uction F:_o rmat 

Op er ands 

A 8 d 

K J1 

I( AAA }::( 

K $ 

K AAA $ 

K d 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Reghters 
After Operation 

Comments 

IR AR BR 

NSI dbb dbb Reset Over Lao. This instruction 
resets the overlap mode and returns 
the processing unit to normal. 

NSI Bl dbb Reset Overlap and Branch. A branch 
i s taken to the instruction so ec i -
fied by the A-Address. 

NS! dbb dbb Overlap ON. The processing unit i s 
set in overlap mode. 

NS I BI dbb Overlap ON and Branch. .I\ branch i s 
taken to the instruction specified 
by the A-Address. 

NSI dbb dbb Select Stacker. The card that has 
been read or punched goes to the 
pocket soecified by the d·Character. 

d-Character reed Pocket 

1 Read 1 
2 Read 812 

: 

i 

> 
""O 
""'O ,.., 
z 
c .... 
>< 
0 -n. 
0, 
::s ... -



-
Instruction Format 

• 

Op~r ands 
OP 

A d 

SS K, AAA d 

LCA L A A j._ 

LCA L AAA B RB 

MCW M AAA 

MCW M AAA 8138 

Table D-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR AR BR 

N SI BI dbb 

NSI A-La B P·La 

NSI A·La B· La 

N.S I A-Lw BP-La 

NSI A·Lw B-Lw 

4 
8 

Comments 

Punch 
Punch 

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

Load Characters to a Word Mark. 

Load Characters to a Word Mark. The 1 

A-Field data and word mark are movedi 
to the B·Field. Th~ move is stooped 
by the A-Field word mark. T~e B
Field word marks are cleared, if 
ore·sent. 

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

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

CJ 

-n 
0 
::J 
~ -



o. 
I . 

N 
0 

Instruction format 

Op~rands 
OP 

A d 

RC*l> H %Gl B 138 R 

p ( * 1 ) M %Gl BBB G 

M %Yl BBB 

Table 0•1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR AR BR 

NSI BBB B+Lb 

NS! BBB B+Lb 

NSI BBB B +Lb 

Comments 

this instruction. 

Read a Card. The B-Address speci
fies the beginning address of the 
input card area. The data is trans
ferred to core until a group m1rk 
word mark is sense which terminates 
the instruction. 

Punch a Card. The a-Address soeci
fies the beginning address of the 
output card area. The data is 
transferred from core to the card 
punch unti L a grouo mark word mark 
is sensed which then terminates the 
instruction. 

Write a line. The 8-Address soeci
fies the beginning address of the 
print area. The data is transferred 

1 Applicable only to the 1440. 



Inst~uction (ormat 

Oper!lnds 
OP 

A d 

SD M %FO 8 88 R 

RD M 4Fl BBB R 

• 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR AR BR 

NSI 8+6 B+ 7 

NSI 8+6 B+Lb+ll 

Comments 

froM core to the printer until a 
group mark word mark is sensed which 
ter~inates the instruction. 

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

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

Read Disk Sectors. The B·Address 
specifies the high-order position 
of the disk-control field. The data 
is read into storage beginning at 
the B-Address plus 10 positions and 
continues until a group mark word 
mark is sense in core or the e~d of 
sector is reached. If a group mark 
word mark is detected before reading 
of the record is completed, the 
wrong-length-record indicator is 
turned 01\J. -n 

0 
:J 
M' 



o' 
I : 

N. 
N. 

-

OP 

WO 

11'9 W DC 

ROCO 

W DCO 

I n s t r1 u c t i o n Form at 

Operands 

A ~ d 

M %Fl BBB w 

M %F3 BBB w 

M %F5 BBB R 

M %FS B 88 w 

Table D•l Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

NSI 8+6 B+Lb+ll Write Disk Sectors. The B·Address 
specifies the hi gh·orde·r position of 
the disk-control field. The data to 
be written begins at the B•Address 
plus 10 oositions and continues 
unt i l a group mark word mark i s 
sensed i n core or the end of sec tor 
is reached. 

NSI AP" Bp Write Disk Check. The B-Address 
specifies the hi gh-orde·r position of 
the disk-control field. The opera -
ti on causes the data on disk to be 
compared against the data in core. 

N SI 8+6 B+Lb+3 Read Disk with Sector-Count Overlay. 
The B-Address specifies the high-
order position of the dlisk-control 
field. The number of sectors to be 
read i s taken from the first three 
positions of the disk r·ecord and 
placed in the sector-coiunt field. 

NSI 8+6 B+Lb+8 Write Disk "'it h Sect or ··Count Qver-

·- P..; 
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0 
I 

N 
Vol 

• 

OP 

MU 

Insttuction ~ormat 

Clp,rands 

A B d 

M %U# B '38 R 

Table 0-1 <cont> 

Emulated Instructions 
for the IBM 1401/1440/14&0 System 

IR 

Address Registers 
After Operation 

AR BR 

GM+ 1 

GM+ 1 

NS I %4 # B+Lb+l 

Comments 

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

Read Tape. The # in the A-Address 
signifies the tape unit from which 
the record is to be read. The aper-

> 
\J; 

-0' 
M' 
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to-4 
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Instructior1 Format 

Operands 
OP 

A B d 

MU M %TO 8 BB R 

MU M %U# BBB w 

MU M %TO BBB w 

NOP N 

MCM p AAA 

.. 

Table D-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

at ion is terminated by an inter-
record gap on tape or a group •ark 
word mark in core storage. 

NSI %30 B+Lb+l Read from Console Printer. The B-
Address specifies the high-order 
position of the B-Field into which 
the data from the conse>le i s to ::>e 
read. 

NSI % 4 ti B+Lb+l Write Tape. The B-Address speci-
fies the high-order position of the 
record in core storage .. 

BSI %30 B+Lb+l Write on Console PrintE~r. A group 
mark word mark terminates the 
instruction. 

NSI Ap Bp No Operation. If characters witn-
out word marks follow this ins true-
ti on they enter the A and B-Address 
registers. 

NSI A+La A+La Move Characters to Record "tark or 

:o· 

-.n 
0 
~:J 

-· 



0 
I 

N 
U1 

' 

OP 

MCM 

SAR 

s 

s 

Inst~uction Form at 

Opf!r~nds 

I A 8 d 

p AAA BBB 

Q AAA 

s AAA 

s AAA 8 BB 

.. 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1.440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

-
Group Mark. 

NSI A+La 8 +La Move Characters to Record Mark or 
Group Mark. Characters are moved 
from the A-Field to th E' 9-Field. 
The A and B-Addresses s;pecifies the 
the high-order positions of the 
fields. The operation i s terminated 
by a record mark or gr C>UP IA ark word 
mark. 

NSI A-3 Ap Store A-Address RegistE~r. The con-
tents of the A-Address register of 
the previous operation are stored in 
a 3-position field spec:ified by -the 
A-Address. 

NSI A-La A-La Subtract. The A-Field data i s not 
affected by the instruction. 

NSI A-Lw B·Lb Subtract. The A-Field data is sub-
tracted fr om the B-Field data 3nd 
the result i s stored i n the B-Field. 
Algebraic sign control is implemen-

i 

I 

CJ 

-0 
0 
;::, 
~ 



p 
I . 

N 
O" ' 

cu 

cu 

cu 

cu 

cu 

OP 

u 

u 

u 

u 

u 

Operands 

A d 

XU# B 

%U# E 

XU# M 

XU# R 

%U# u 

Table 0-1 <cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

IR AR BR 

NSI %4# d4x 

NSI %4 fl. d 4x 

NSI d4x 

NSI i. 4 # d4x 

NSI %4# d 4x 

Comments 

ted. 

Backspace Tape Record. The taoe 
unit specified by the A-Address is i 

backspaced until an inter-record gap 
on the tape is sensed. 

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

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

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

Rewind Tape and UnloadD At the enj 
of the rewind, the tape unit is out 

> 
:-0 
-0 
fT1 
:z' o: 
t-4 

>< 
o' -o: 
o· 
:J· 
...... -



0 
I 

N 
~ 

-

OP 

BWZ 

Instruction Format 

Op~r ands 

A q d 

v AAA BBB d 

~ 

Table 0-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR 9R 

to a Not Ready status. 

Branch i f Word Mark an cl/or 

BI BI NSI 

NSI BI B-1 No Branch. 

d-Character Conditio1n 

1 Word Mark 

2 No Zone 

B 12-Zone 
CAB-bits> 

K 11-Zone 
( 9, No A bi t. ) 

s Zero Zone 
CA,~No B bi t. ) 

3 Either a word 

• ~ 

Zone. 

' 

0 

-n 
0 
::J 
rt 



P· 
·I ' 
N 
P>. 

.. 

OP 

R 

w 

Instruction ~o rm at 

Op~rands 

A q d 

1 AAA 

2 

II 

Table 0-1 <cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

mark or n C) 

zone. 

c Either a \-rO rd 
mark or 1 (~-
zone. 

L Either a •IO rd 
mark or 1 ll-
zone. 

T Either a uord 
mark or Z E~r o-
zone. 

Read and Branch. 

BI BI NSI After the card has been read, =Jn 
automatic branch i s taken to the 
instruction specified by the 
A-Address. 

NSI Ap 33 3 Write a line. The data ; n the orint 
area i s transferred to the printer. 

It 

I 

> 
'"'O ,, ..,, 
z 
c 
...... 
>< 
CJ 



0 
I 

N 

'° 

OP 

w 

w 

w 

WR 

Instruction format 
- --

Operands 

A R d 

2 AAA 

2 I1 

2 }::[ 

3 

I 

Table D-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

After the printing ; s c:o11pleted,. the 
printer advances one line. 

Write and Branch. 

BI Bl NSI An automatic branch i s taken to 
the instruction specified by the 
A-Address after the print operation 
is completed. 

NS! dpp 33 3 Write Word Marks. All word marks in 
the print area are printed as 3 

numeric 1 • 

Write Word Marks and Branch. 

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

NSI Ao 081 Write and Read. The print operation 
i s performed. 

> 
"1J 
-0 ,.,, 
:z: 
0 
...... 
x 

-0 

0 
.J 
rt -



b: 
~ I ; 
~· 
b: 

OP 

WR 

p 

p 

RP 

RP 

Instruction f:ormat 

Op er ands 

A R d 

3 AAA 

4 

4 AAA 

5 

s AAA 

" 

Table a-1 Ccont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Operation 

Comments 

IR AR BR 

Write, Read, ·and Branch. 

BI BI NS I After the I/O operat iol'11s are 
completed, an automatic branch i s 
taken to the· instructio~n specified 
by the A-Address. 

NSI Ap 181 Punch a Card. The dat a1 in storage 
positions 101 through 180 is punched, 
into a card. 

Punch and Branch. 

BI 81 NSI After the punch operation is 
c o m p l e t e d ·, an automatic branch i s 
taken to the i nstructi 01n specified 
by the A-Address. 

NSI Ap 181 Read and Punch. The t w:o operations 
overlap and the B-Address register 
may stand at oa1, depending on which 
operation is completed first. 

Read, Punch, and Branch. ' 

t I 

)lo 

."'O 
-0 ,.., 
z 
0 ,.... 
>< 

0 

,.... 
n 
0 
:::> 
rt -



Instruction format 

Op~rands 
OP 

A A d 

WP 6 

· WP 6 AAA 

WRP 7 

0 
I 

<.N .... 
l 

Table D-1 <cont> 

Emulated Instructions 
for the IBM 1401/1440/1460 System 

~ 

Address Registers 
After Operation 

IR AR BR 

BI BI NSI 

NSI AP 181 

BI BI NS I 

NSI Ap 181 

.. 

. 

Comments 

After the I/O operations are 
completed, an automatic branch i s 
taken to the instruction specified 
by the A-Address. 

Write and Punch. The print opera-
ti on i s completed first and th en the 
punch operation is performed • 

Write, Punch, and Branch. 

After the I/ O operations are 
completed, an automatic branch i s 
taken to the instruction specified 
by the A-Address. 

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

> 
-0 
-0 ..,, 
z 
0 
...... 
x 

0 

-n 
0 
::J 
~ 



Instrµction ro rm at 

Op~rands 
OP 

• ~ d 

WRP 7 AAA 

SRF ~ 

SPF 9 

Table 0-1 Ccont> 

E•ulated Instructions 
for the IBM 1401/1440/1460 System 

Address Registers 
After Qperat ion 

Comments 

IR AR BR 

Write, Read, Punch, and 

BI BI NSI After the I/O operations 
comoleted, an automation 
taken to the iristruction 

_b_ y ___ the A~Addr ess. 

NSI "p Bp Treated 35 NOP. 

NSI Ao Bp Treated as NOP. 

Branch. 

are 
branch is 
specified 

)loo ..,, : 

,, i 
M! 
;z 
c .... 
>< 
p 



Abbreviation _ 

Ap 

B 

GM 

La 

Lb 

Lp 

LQ 

Lw 

NSI 

APPtNUl~ U lCOntJ 

Table 0•2 

_Key to Abbreviations 

Definition 

The A•Address of the instruction. 

1he previous contents of the A•Address register. 

The B•Address of the instruction. 

The previous contents of the B•Address register • 

.,he et Shacac•ec is at the 11011a1eas positioll~e 
ttA• and a11lts rsoslciails are those of the branch.. 
i"las Li ae ti &Pl. 

The d•Charaeter is at the hundreds position; the 
tens and units position1#~'·!\t~••• sf th• 
pre d awe i A•', .. ,, ie". f/!::JJt'NKt; 

A group mark with a word mark. 

The number of positions in the A•rield. 

Th~ number of positions in the B•f"i eld. 

The number of positions i n the product field. 

The number of positions i n the quotient field. 

The number of positions in the A• or e-rield 
wh;chever is shorter. 

The address of the next sequential instruction. 

0•33 
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APPENDIX E 

EMULATION ERROR CODES 

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

Error 
k.2JA_g 

A 

c 

D 

Decoded memory address exceeds 1401 memory size. 

Op code error. Either invalid op code or missing word 
•ark detected during fetch cycle. 

Invalid d•Character. 

E Edit op code. A l•position field cannot be edited. 

L Instruction length error. Error may be an incomplete 
A• or B•Field in SAR or SBR or during initial decoding 
of instruction in AAR and BAR. 

~ Multiply op code. Error denotes premature word mark 
in B•fi eld. 

N Instruction not iaplemented. 

S Nemory size error in encoding 1401 address. 

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

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

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

Y Tape buffer is too small. 

Z Magnetic tape/disk/SPO/op. Write instruction has reached end 
of 1400 •e•ory without encountering a word mark group mark. 



BCD TO EBCDIC 

CONVERSION CHART 

CARD TAPE CODE TAPE GODE TRANSLATE 
BCD CHARACTER EBCDIC CODE -7-TRACK 5)_-TRACK TABLE ADDRESS 

Blank Same 40 000 

. Period Same 12-3-8 BA 8 2 .1 Lrn 166 

}:t Lozenge < 12-h-8 BA 8 4 4c 170 

i Left Parenthesis Same 12-5-8 BA 8 4 1 Lm 172 

< Less Than + 12-6-8 BA 8 4 2 4E 174 

j 'Group Mark , 
12-7-8 BA 8 I+ 2 1 4F 176 

& Am_.E_ersand Same 12 BA 50 140 

$ Dollar Sign Same 11-3-8 BA 8 2 1 5B 126 i 
* Asterisk Same 11-l+-8 B 8 4 5C 130 

l Right Parenth«~sis Same 11-5-8 B 8 4 1 5D 132 

J Semicolon Same 11-6-8 B 8 4 2 SE 131.t-

/J Delta --, '. 11-7-8 B 8 4 2 1 SF 136 

- Minus Same 11 B 60 100 

L Slash Same 0-1 A 1 61 042 I 
_, Comma Same O-J-8 A 8 2 1 6B 066 

.1!_ Per Cent Same 0-4-8 A 8 4 6c 070 

y Word Separator - 0-.5-8 A 8 4 1 6D 072 



-2-

CARD TAPE CODE TAPE CODE TRANSLATE 
BCD CHARACTER EBCDIC CODE 7-TRACK ..2.-TRACK TABLE ADDRESS 

' AQostroQhe > 0-6-8 A 8 4 2 6E 074 

+I+ Ta_l?_e Segment Mark ? 0-7-8 A 8 4 2 1 6F 076 

£ Cent A 7A 040 

jj_ Pound Si__g_n Same J-8 8 2 1 7B 026 

@ Commerial At Same 4-8 8 4 7C OJO 

. Colon ' 5-8 8 ~- l 7D OJ2 . 
> Greater Than = 6-8 8 4 2 7E ~ O.J.4 

,;- Tac..2_e Mark " 7-8 8 4 2 1 7F O.J.6 

? Plus Zero 12-0 BA 8 2 co 164 

A Same 12-1 BA 1 Cl 142 

B Same 12-2 BA 2 C2 l4h 

c Same 12-J BA 2 1 CJ lh6 

D Same 12-4 BA h c4 1..2_0 

E Same 12-5 BA 4 1 c5 1..2_2 

F Same 12-6 BA 4 2 c6 - l5h 

G Same 12-7 BA 4 2 1 C7 156 

H Same 12-8 BA 8 cs 160 

I Same 12-~9 BA 8 C9 162 

' Minus Zero 11-0 B 8 2 DO 124 . 
J Same ll-l B 1 Dl 102 



CARD TAPE CODE TAPE CODE TRANSLATE 
BCD CHARACTER EBCDIC CODE 7-TRACK _2_-TRACK TABLE ADDRESS 

K Same 11-2 B 2 D2 104 

L Same 11-1_ B 2 l DJ_ 106 

M Same 11-4 B 4 D4 110 

N Same 11-2 B 4 l D2 112 

0 Same ll-6 B 4 2 D6 114 

p Same 11-7 B 4 2 l D7 116 

Q Same 11-8 B 8 D8 120 

R Same 11-9 B 8 l D9 122 

=F Record Mark 0-2-8 A 8 2 EO 064 

s Same 0-2 A 2 E2 041-~ 

T Same 0-J A 2 l EJ 046 

u Same 0-1-~ A 4 E~- 050 

v Same 0-5 A 4 l ES 0_52 

w Same 0-6 A 4 2 E6 054 

x Same 0-7 A 4 2 l E7 056 

y Same 0-8 A 8 ES 060 
f 

z Same 0-_2_ A 8 l E9 062 

0 Same 0 8 2 FO 02h 

l Same l l Fl 002 

2 Same 2 2 F2 004 - -



-4-

CARD TAPE CODE TAPE CODE TRANSLATE 
BCD CHARACTER EBCDIC CODE 7-TRACK _2_-TRACK TABLE ADDRESS 

3 Same 3 2 l F_J_ 006 

4 Same h 4 Fh 010 

5 Smae 5 4 1 F-5_ 012 _._ 

6 Same 6 4 2 F6 Olh 

7 Same 7 l~ 2 1 F7 016 

8 Same 8 8 F8 020 

_2_ Same _2_ 8 1 F-2_ 022 



GE~"'ERAL. 

SECTION 3 
OPERATING INSTRUCTIO~S 

FOR FREE STANDING EMULATION 

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

The Emulator Load requires only a simple load from the cassette 
, • - - I - - /_ I I - I which prepares the Bl700 processor for execu-cion or 1-L+Ul./1-Ll-Ll-U/ 

1460 programs. 

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

EMULATOR LOAD PROCEDURES. 

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

a. Turn the Control Mode Switch to Tape. 
b. Turn the Select Switch to Two (2). 
c. Turn the Register Dial to X. 
d. Power on the Tape Cassette Unit. 
e. Mount the Emulation Cassette (if the Beginning.of Tape 

(BOT) indicator is not on depress the Rewind Button). 
f. Depress the Clear Button. 
g. Depress the Start Button. 

Once the Bootstrap Loader has been 1oaded from the cassette 
the Bl700 processor will HALT and all of the Console Dis.play 
Lights will be on. HEXADECIMAL "FFFFFF"~-, L-:: ,4 A A tl 1::l /l 

Exception Conditions: 

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

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

After the Start Button is depressed the Bootstrap Loader will 
load ~he Emulator from the cassette into Bl?OO memory and turn 
c_()_ntr_Q_L ove_r to the Emulator_._ _ One e t.he Emulat_or obtaj_ns control 
the following message will be displayed: {DD= today's date, 



MMM = the month and YYYY =the year): 

ENTER DATE DD Y~Di YYYY 

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

EM1400 Version X Level YY 21 June 1973 

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

CONTROL CA.RD SEQUEKCE. 

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

a. 
b. 
c. 
d. 
e. 

?EMULATE E~l401 (Pr.ogram -
EMOPT CA.RD SW=ABC E G 
1400 object card deck. 
1400 data card deck. 
?END. 

ID). 
EOJ=999999. 

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

EMULATE CARD. 

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

Columns Field 

1 ? 

-2-8 EMULATE 

EM1401 

Program-ID 

EMOPT CARD. 

Field Description 

Invalid Character 

Start Emulation of a new 
1401/1440/1460 Program 

\Emu;I_ator ID 

7~400 Program-ID 
(.,Emulated 

to be 

The EMULATE OPTIOX CARD is fixed format and is defined as 
f 011 o-~~LS-!-



) 
\_ 

Columns 

l 

2-6 

8 

10-li 

LoA--o 

20-29 

35-44 

---

Field 

Blank 

EMO PT 

i( 

CARD 

TAPE 

blank 

SW=ABCDEFG 

EOJ=AA.ABBB 

Field Description 

Blank 

Designates EHULATE-OPTIOX 
CARD 

Specifies 1401/1440/1460 
Card 
Code Memorv Size 

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

This field specifies the 
hardware device from which 
the 1406 object program is 
to be loaded. 

CARD - specifies the 1400 
object program is c&j-~tr 
object deck form. 

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

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

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

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



Columns 

55-62 

66-76 

Field 

STOP=III 
or 

STOP=DDDDD 

TAPE= 123456 

Field Description 

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

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

This option specifies the tape 
units required by the 1400 
program. Card columns 71 
through 76 represent 1400 tape 
units 1 through 6 respectively. 
Bl700 tape units are alpha
betically assigned A through K. 

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

TAPE=AB C 

NOTE: card columns representin 
un~sed tape units should be 
left blank. 



4~.-
TO ALTER SkNSE SWITCHES. 

Sense switches may be altered by the following message: 

SW=AB DEFG 

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

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

this sense switch contains a blank rather than a "C". 

After the above message is entered the emulator will display 

the sense switch settings. An example might be: 

SW=AB DEFG 

TO OBTADJ PROGRAM STATUS. 

To.obtain the status of the 1401/1440/1460 program the operator 

may enter the following message: 

WYE 

In response to the above message the emulator will display the 

INSTRUCTION ADDRESS REGISTER (IAR), the instruction, A and B -

Address Registersbefore execution, sense switch settings,the 

arithematic overflow indicator, and the comparison indicator. 

The following is an example! 

IAR=024J6 0P=A081061 A:OOOSO B=00060 SW=AB DEFG 0= 

After the above message is displayed by the emulator the 

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

the R1'D;.:'.':"OF-MESSA.GE .. k-ay. Th1s will allow "the emulator to continue 

processing of the 1400 program. 



EMULATOR HALT MESSAGE. 

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

1400 HALT IAR= 673 
IAR=00673 OP=.999999 A=00999 B=00999 SW=AB DEFG 0= 

OPERATOR REPLIES TO E;omLATOR HALT :MESSAGE. 

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

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

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

c. To emulate at a new start address reply with "TRA(III)" 
where III is the J-character actual address, or "TRA 
(DDDDD), where DDDDD is the decimal equivalent of the 
actual· 1400 J-character address. 

d. To bring the .current 1400 program enter "E~"'D" this 
message is used to CLOSE Files when using the EMV or 
Bl700 MCP. Free Standing Emulator will display EOJ 
message and wait to execute the next 1400 program. 

DEBUGGING 1400 INPUT MESSAGES. 

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

Text 

TRN. 

TRN (1400 ADDRESS) 

SIN t.. II I 

·nefini tion 

Start 1400 trace (see Appendix 
A). 

Start 1400 trace at the address 
specified by (1400 ADDRESS). 

Stop···14oo trace. 

Start single instruction mode 
{see Appendix B). 



SOF 

DUMP 

DUMP (1400 ADDRESS) 

TRA (1400 ADDRESS) 

STOP (1400 ADDRESS) 

ALT (1400 ADDRESS) tDATA 

DIS (1400 ADDRESS) 

SET -tc 

*** 

*CO 

Definition 

End single instruction mode. 

Dump 1400 memory (see Appendix 
c). 

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

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

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

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

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

All of 1400 memory will be set to 
the character by "C" also if a 
word mark is to accompany the char
acter then the special character (t) 
must precede the character to be in
serted. 

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

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

0 - I ' I . ;?.!~ ~II ' • \ I o..lc,,-(<J2 "" ( ~ ', .. ,, ;;;:, l. I : . . - ' ' - l"'I 

:: F tJ. I f-/C (J;u ( )/r.t,.J f f-rt (.~ 

E-bJ o-.d~$~ ~?qitJ 



Text 

EQU (III) 

EQU (DDDDD) 

MISCELLANEOUS INPUT MESSAGES. 

INQ 

CLR 

TAPE 

IGNORE (DEVICE) 

rv1 -· ,.-. 
0 
J 

H).,~ e_ 
tl,-•. r~ 
,(;-.-f~ 

Definition 

This message will convert the 3-
chara~ter actual address speci
:fied by "III" to its decimal 
equivalence and display that 
value. 

This message will convert the 5-
digi t decimal address specified 
by (DDDDD) to t...1e equivalent 1400 
3-character address. 

Definition 

Tµrns on the 1407/1447 INQUIRY 
INDICATOR. 

Sets the 1407/1447 CLEAR INDICATOR 
and terminates any 1407/1447 Console 
Printer operation currently in pro
gress. 

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

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

\ 

READER 
PUNCH 
PRINTER 
CONSOLE 
DISK 
TAPE 

J.::fo. 



OUTPUT ~1ESSAGES 

Message 

Enter 1400 Data 

(ADDRESS) S-MEM PAR 

Description 

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

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

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

Reader not ready 

Reader error 

Reader validity col JLX 

Punch not ready 

Punch error 

Printer not ready 

Printer error 

Tape Messages: 

MTX = Locked. 

MTX = # Not ready. 

MTX = Lock out. 

MTX = Time out. 

This message specifies that a 1400 
process error has occurred 
(see appendix F). 

Card reader not ready 

Card read incorrectly 

Card contains invalid character 

Card punch not ready 

Non recoverable error 
1400 program must be restarted 

Printer not ready 

Possible non recoverable error 

Rewind and ·unload tape 

Tape unit not ready 

No write ring 

Non recoverable tape error 

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



B-1700 ERROR HALTS 

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

L REGISTER 
IN HEX 

21 

22 

23 

24 

25 

L REGISTER 
IN HEX 

E14A01 

El4A02 

El4AOJ 

SOFT I/O HALTS 

DESCRIPTION OF HALT 

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

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

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

A bad reference address was returned from 
a peripheral control. The correct ref
erence address is in the X register and ' . the bad reference address is in the Y reg-
ister. T will contain the device channel 
number in Hex. 

Second operation complete bit is missing 
from the Result Status field. The T reg
ister contains a copy of the Result Status. 

EMULATOR HALTS 

DESCRIPTION OF HALT 

S-Memory parity during emulator load . 
. . -~ ............ . 

~issing device detected after .exit from 
standard soft I/O driver. 

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



L REGISTER 
IN HEX 

El4A04 

El4A05 

El4A06 

El4A07 

El4A08 

El4A09 

El4Al0 

El4BOl 

_,f"' f 

,r !!" ...... 

-2-

DESCRIPTION OF HALT 

Interrupt not returned by soft I/0-when 
expected. 

Undefined error after exit from st~ndard 
soft I/O driver. 

Error in device ignore table. 

Error in device hardware table. 

- Timing error in punch buffer. 

Timing error in punch buffer. 

Probable A-Stack overflow. 

Unknown interrupt. 

. i _, 
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t EMULATGR LOAUER: 16 JAN• 1974. 
~ 
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' I 
~ G[NERAL DESCR!PT!ON: I 
~ 0 · I 

%%iiii~%~*~i~%%%~i~%i%~i%%i%~Z 
% ~ 
:; 
~ 

Z THE [MULATOH LOADER PROGRAM M~Y BE USEO EITHER ON A 81714 OR A 
i 8172~, WITH ANY 517£ ur M·MEMURY• TO LOAO·ANY MIL PROGRAM THAT 
% ME.ETS HIE INTf..RFACE REQUIREMENTS• 
I THE LUAU(H IS ON A CASSETTE TH'T WAS CREATED WITH MAKCAS. 
~ THE P~OGRAM CUNSISTS OF TWO 400ULES' THE BOOTSTRAP ANO THE 
~ SYST£M INITIALIZER • 

. I lHE RUOTSTRAP PORTION IS LOADED DURING MTR MODE DIRECTLY TO 
Z TARRfl MEMOKY OlSIGNATEO BY THE OFFSET DEFINE CSEE INTERFACE 
~ REQUIKfMENT5>. WHEN IN RUN MCOE THE BOOTSTRAP READS ANO 
~ ERROR CHECK~ fH[ HElJUNOl~NTL Y COOED SYSTEM INITI'ALIZER • • • THEN 
~ TRANSFERS CONTROL TO IT• 

THE SYSTEM lNiTIALIZER'S PRIMARY FUNCTION IS TO LOAD THE 
E~ULAT~K F~UM EITHER MAGNETIC TAPE1 BO COLUMN PUNCHED CARDS, 
Ok CASSETTf.· 
THE CASS£TTL:.. VERSION IS CREATED FROM A MIL COMPILER DISK FILE 
USING '!,C,4SS'-TlE/MAK£R",, TO INCREASE CASSETTE RELIA8IL!TY, 
hCASSETTE/MAK~R" rl~lTES HASH TOTALS AT TrlE ENO OF EACH RECDRO 
THAT fH[ SY~TlM INITIALIZER CHECKS AGAINST TOTALS IT COMPUTES• 
THE MAGNET!~ TAPE VfRSION IS CREATED FROM ~ ~IL COMPILER DISK 
FILE USING "LUAD.DUMP"• SINCE OISTRIBUTION OF EMULATol\)s WILL 
BE ON CASSETTES, A MAGNETIC TAPE VERSION MAY BE. PRODUCED1 WHE~ 
UNOER MCP CUNTROL1 BY LOADING THE CASSETTE TO DISK USING "LC" 
ANO THEN USiNb "LU~U.OUMPtt TO CREATE THE MAGNETIC TAPE.· 
Hff r M IJ L A T 0 t< c 0 L> t r I L [ M u s T B [ T H E l s T 0 R a NL y F I L E 0 N 
THE lUAUoOUMP 1A~£. 
THE CA40 VEl,SlON IS CREATED BY USING THE MIL COMPILER SDECK 
u f' ,~ I n N w ti u~ c (JM p I L I NG TH t:: EM u LA T 0 R s 0 u R c E F I LE i 

IN ADIJTTICN THE SYSTEM INITIALIZEf@fORCES GOOD PARITY ON ALL 
0 F M ( M 0 R Y , (; L l:. AR S A LL l1 F ME. M 0 R Y f X C E P T l HE A RE A I T 0 CCU P I ES , 
DETEPMINfS lHE PORT AND CHANNEL NUMBERS FOR SUPPORTEO 
PERIPHEkALS1 UETEHMINES HPT DISK CONFIGURATION, LOADS THE 
HARDWARE r'tHNTEH BUFTER [F THE PR!NTEK IS A TRAIN PRINTER-
B lJ I l I) .S HI ( t:. M u L A T (J ~ 5 • M f. M 0 R Y C 0 ~ S T A N T A R £ A , A N D T R A N S f E R S 
CONTQUL TO fHl EMULATOR. 

l H [ C d •H' L E T t. t. Mu LA T 0 f< C 0 0 E f I LE I S LE f' T I N S • ME M 0 R Y BEG I N N l N (i 
AT AN ALlURE5S THAl THE LUAOER STORES AT H18. IF THE SYSTEM IS 
A H l 7 2 6 f H I ~ v A L U £ i'V I L L A L 5 0 b E I 1'J T H £ M 8 R H E G I S T E R , T 0 P r~ •H L L 
HE srr ·1=n:T-/\TTVE--lO-MAXM1 ANO M.M-EMffRY WlLL OE -rrLLED TO 
CAPACITY ... UN A Rl714 .. CODf rs GENEHATf":D AND LEFT AT LOCATION 
0 TttAT BRAN~H£S Tu EMULATUR LOCATION 0 fULLOWING A HALT1 CL(AH1 
START ON THl CUNS~L£. 

THE EMULAfOK LOAUlR OUES NOT PERFORM ANY FUNCTION THAT ~OULD 
B £ lJ "' r Q Li E Tu AN I N n I v 1 0 u I\ L E Mu L A T 0 R •. 

t 
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~ I 
t OPEHATION: Z 
i I 
iiiiiii~iiiit%bi~~ri~tii%iii~~% 

i 
i 
~ PLACE TH£ EMULATOR LOADER CASSETTE lNTn THE CASSETTE READER, 
~ TURN UtAL iu MiR CTAPEi M0Q£, ~EGiSiER SELECT TO 21 ANO iHE 
~ REGisrER OIAL TO L ••• P~Ess START. IF THE MTR LOAD WAS 
i SuCCESSFUL• THE PHOCESSOH WILL HALT WITH HEX A'S IN THE L 
i REGISTER. IF THERE IS ANY OT~ER VALUE IN Li START AGAIN. 
i TURN OIAL TU RUN HOOE ANO PRESS START. THE NEXT LOADER 
i RESPf'JrJSE w!LL 8[ ln PklNT ";{DIINO CASSETTE" ON SPO. IT IS 
~ J~PORfANT fHAT TH1S BE DONE IMMEO!ATELY TO PREVENT THE 
z· CASSEil£ TAfE FkOM WARPING, fOLLOWING ttEMULATOR INPUT?" 
I MESS4GE1 ENIER LOAD MEDIA INTO SPQ; 
i 
·1, l. CRA = INPUT FROM '80 COLUMN CARD READER 
I NOTE • 
t 
~ A ?fND ~UST FOLLOW EMULATOR CARD DECK TO 
i TEHMlNATE LOAD. 

" t; 2. CAS = lNPllT FROM CASSETTE. 
i NOTE • 
t It A CASSETTE PARITY IS DETECTED BY THE 
Z HARDWARE THE PROCESSOR WlLL HALT WITH THE 
% PARITY LIGHT ON. IF THIS SHOULD OCCUR, 
~ REWIND THE CASSETTE, PRESS CLEAR' START 
I ON CONSOLE ANO TRY AGAI~. IT IS NOT 
i ·NECESSARY TO READ THE LOADER CASSETTE AGAIN. 
~ 

I 3. HT• = INPUT FROM MAGNETIC TAPE• 
i NOfE • 
Z ONLY 9•TRACK, DRIVES A • I ARE ACCEPTABLE. 
% 
i MAKE SURE INPUT DEVICE IS READY. 
% THE LLlADEK ~ILL LLiAU THE EMULATOR FROM THE SPECIFIED MEDIA 
t ANO TH•NSFEK CONTHOL TO IT. 
% 
t WHEN ANY PRUClSSOR HALT OCCURS, REFER TO HALT CODE 
% OOCUM£NTATIUN. 
~ 

1i~1111~11it11irxz11iz~1111~i1tiz1iziii1~%ii11i~iii1iiz~11iii1i~zii1%ii 
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i INTERFACE REQUIRlMENTS: 
I 
ii~%~ititiiiitttztii~~iiiii~it~iiizi~iiziiiiiiitziiiiiiiii%iiiii%iiiii~ 

i 

THE fMULATOH LOADER EXPECTS TO FIND AT LEAST ONE TABLE AT THE 
BEGlNNlhG Of THE tnDE FILE BEING LOAOEO• 
THE TARLES ARE USEO TO DEFINE THE EMULATOR'S s.MEMORY CONSTANT 
AREA 1U lHE LOAUEH. THEIR FOHMAT IS: 

% z ~ 1. 
j; ~ 2. ,; ' ;"' t 

TAttLE. <LABEL) 
BEGIN 
~tji A A A A A(Y ~ 
P OR " <OATA) 
t.tW 

" OR P 

% 
'.6 
i 
% 
i 
i 
% 
't 
i 
i 
i 
't 
~ 

i 
i 
i 
t 
~ 
% 
% 
i 
i 
i 
t 
% 
t 
t 
t 
'l 
i 
% 
't 
% 
:t 
i 
'I, 

i 
ci 
t 
f. 
Y. 
i 
:i 
z 
t 
't 

ITEM l. rs AN 8' DIGIT HEX ENTRY1 CONTAINING A 6 DIGIT J;1.U..... 
ADDRESS OF rHE DATA CA'S> ANO A ~ DIGIT .HEX LENGTH CL'S) OF 
ThE f)ATA. 

ITEM 2. IS THE DAlA TO STORE. 

THE AUDRESS MUST BE LESS THAN THE LOADER CALCULATED VALUE or 
THE"E~ULATOK COUE'S eASl AOOR£SS CIN HIGH MEMORY) ANO MUST NOT 
fALL ~ITh!N THE TARGET MEMO~Y AREA WHERE THE LOADER RESIDES. 

THf LAs·r, OK ONLY, TADLE ENTRY MUST BE A NULL ENTRY TO 
TEqMINATE THE LUAUER'S HUllDING OF THE CONSTANT AREA. ITS 
tCt?MAf IS: 

TA8LE .(LA9EL) 
~BEGI"' 
-::>fi!OOOOOOOOl?I 

---:?> "ENi)tt 

-9 ENO 

THE 8 HEX OlblT AOORESS·LENGTH ENfqy MUST EQUAL o•s ANO MUST 
B£ fOLLOWEU bY TH£ EBCDIC CHARACTERS END. 
SINCf THE TABLE MUST BE AT THE BEGINNING OF THE CODE FILE IT 
WILL clE NECtSSAkY TO FOLLOW THE NULL E~TRY WITH THE MIL 
COMPILER PSlUOO OP ttAOJUST LOCATION TO 0" TO COMPILE THE 
EMULATOR COUE Flli PROPERLY, 

THE LUAOEH bENEHATES TH~ PORT/CHA~NEL NUMBERS OF THE SUPPORTED 
p E R I p ~1 E H A L s , u E T E K M I N E s T h E H p T 0 I s K c a ~ r I G u R A T I 0 N " A N 0 L E A v E s 
TrlES~ PARAM~T~RS AT THE ADDRESS OEFINEO AS OFFSET (ARBITRARILY 
D E F I ~' [ 0 A s ri 1 0 0 0 r n c (J R R E s p 0 N D T 0 IT s v A L u E I N T H E 8 3 0 0 A N 0 
1 4 1)1 C ~ U L A T UR S ) • 

THE roqN~T UF THE PARAM£TERS LEFT AT OFFSET ts: 

1. 8 dYTES GIVING THE PORT.CHANNEL NUMBERS OF• IN ORDER: 

/J .• RYl £ #1 = tso CUL• CAr<O READEHi 
fiYl E 11<2 = tiO C9L• CA~D PUNCH 
BYfE #3 :: LINE P~INTER, 
rn·1 E #4 = Sf'O • 
HYTE lt5 = HPT DISK 
BYTE #6 = 9•TRACK Mt1GN[TJC TAPE. 
sn £ Ji. ( = U.I 5K CARTRIOGE. 
BYT£ #b = 7•TRACK MAGNETIC TAPE. 



---r,-- ---

i 8, If ANY Of THE ABOVE CONTROLS IS NOT PRESENT1 THE 
~ LOAOlR WILL SET THE PORT.CHAh~EL = Hao, INDICATING TO 
% fH~ tMULATUR THAT THE DEVICE IS MISSING. 
i 
1; . 2. IM"1ll'IATEL'f fat.LOWING BYTE 8 OF THE PORT.CHANNEL NUMBERS , 
Z ARE 16, 24•BIT ENTRI£S GIVI~G THE NUMBER OF DISK SEGMENTS 
' PRESENT UN Eu,o THRU EUf 15 RESPECTIVELY. 
~ 

i 
% 
'i 
% 
'.i 
% 
'l 
% 

SINCE THESE PARAMETERS ARE LEFT IN THE TARGET MEMORY OF THE 
f~UL~TOR, TMEY NEEO TO BE MOVED TO A LOCATION DETERMINED BY 
lHE EMiJLAlOk. 
THE EHIJUi.TOH LOADER CODE ls RES I DENT IN THE TAR GET MEMORY nr 
T H € E r-1 U L A T fl k v. H E N C 0 N T R 0 L I S P A S S ED T u T H E E ~ U L A T 0 R T H LI S I T 
~OULn Bl OfSlkAdL£ FQH T~iE E~ULATOR INTEHrA€E TO CLEAR THE 
LOADER COOE OUT Of ITS TARGET MEMORY. 

i AT CONTROL TRANSFER TIME• THE LOADER TRANSFERS CONTROL TO THE 2NO 
i INSTRUCTION IN THE EMULATOR COuE1 BIT AODRtSS 00010. THIS IS TO 

\ ~ ALLOW THE" lST If\JSTRUCT 10N1 AT ADOR£SS 00000, TO BE A BRANCH TO AN 

\

, ~ l NIT I AL I Z E R 0 UT IN E CUR WHAT EVE t< ) F 0 LL 0 WING A HALT, CLE AR' ST ART 0 N 
,,. THE 81700 C!1f\1Sntt... THE 2NO INSTRUCTION THEN1 MAY BE EITHEt< A 

\ : BRANCH TO THE INTEkFACE CODE• OR THE INTERFACE CODE• . 

\ 
iizr.z~~iiiii~1~~iit~~%iiiii~%%%t~iiiiriiiiiiiiiii~iiiiixiiiiiiziii%~%~% 
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~ ~ 
i1,~i1~1ii11111~111i~1~111i1ii~111iziiii%iiiii~iziiiizi~i%~iiii~zi%i~i~~ 

"' ~. 
i EMULATQR LUAUER HALT cu~Es: 
~ ~ 

%~i%%%i~%i~iiii~izi%Z%%%%i~~ii%%%%%%%%%%%%%%%%%%1%%i%%%i%i%%%%%~%%~%%%%~ 
j; 

i L REGISTER = HALI COUE RlG!STER 

'¥ 
'-• 

• AAAAAA = MTH MnUE GOOD LOAD INOICATION.d 

• .. OOOOff 

- 000001 

000002 

.. 000003 

• 000004 

- 000005 

- 000006 

- 000007 

TURN SWITCH TO RUN MODE- PRESS START. 

= UNKNOWN ERROR HALT 
START LOAD AGAIN. 

= ~AD OAlA FROM CASSETTE DURING LOAD OF 
t.MULATOR LOAOE:R. 
START AGAIN 

= SPO ~ISSING DEVICE. 
GET A SPO CONfHOL. 

= UNACCEPTABLE UNIT NO,•KAG TAPE1 MUST BE MTA•MTI. 
PRESS START A~D HE•ENTER. 

= S.MEMOkY PARITY ERROR 
START LOAD AGAIN, 

= MAG TAPE EXCEPTION FROM REWIND op, 
HE SURE TAPE UNIT READY, PHESS START 

= AWAITING EMULAlOR CASSETTE• 
LOAD CASSEf f£, PRESS START• 

= UNASSIGNEO CHARACTER SET r.o. FROM PRINTfR 
CONH<OL • 
v-A LUE U f I N T • 

~ oooooa·~ PRINTER EXCEPTION DURING LOAD TRANSLATOR. 
PRtSS START ro T~Y AGAIN. 

~ .000009 = INVALID UNIT !;0~ RETURNED FROM HPT DISK 
CONTKOL. 

Iii 

.. 

-
-
iR 

TRY l.OAO AGAIN. 
OOOOOA = lNVALIU s.MEMORY AODR SPECIFIED IN EMULATnR•s 

CONSTANT TABLE AqEAo 
CORRECT EMULATOR ANO RELOAD. 

000008 ~ lEiW LGTri riITH OUT "END" !N EMULATOR'S 
CONSTANT TAHLE AREA. 

OOOOOC = PHOBLEM WHEN ATTEPTING TO FETCH AN INTERRUPT. 
TRY LOAD AGAIN. 

000000 = OP COMPLETE BIT OFF AFTER l/O COMPLETE• 

OOOOOE 

OOOOOF 

000010 

000011 
.. 

lRY L'.JAO AGtdN. 
= SPO Nf')T REAOY. 

MAKE !T HEADY, PRESS STARl• 
= ~.MEM~HY PARlTY ERROR DURING SPO IIO. 

lRY LllAO AGAIN. 
- VALIOITY E~KOR OR READ CHECK ON CARD HEAOEHa 

CORRECT- RE•ENTE~ CARO ANO PRESS STAHT. 
= INVALIU LOAO CARO FORMAT. 

00001? = 
COriR£CT CA~O, RE-ENTER AN~ PRESS START, 
ti ~ u U A T A f tHH1 E MU L A T 0 R C AS SE T T [ • 

OV0013. = 

000014 = 

kE~I~n CASSETTE, PHFSS ST•RT 
M A ll l A P E "'JU T ~ E A I) Y 11 N A t< E A U A T T E ·r-t P T • 
~EADl DRIVE A~O ?RESS START, 
UNkfCDVERA8L£ ER~OR ON MAG TAPE. 
~RESS START TO R£TRY ENTIRE TAPE AGAIN. 
r.w ~ ttt..J- ~~.f··lrr~~' ~I 
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TAPE I/O CONSIDERATIONS FOR 1401 EMV 

-Seven/Nine---track -tape --will-be read/written in either-MOVE mode -or -LOAD mode. 
MOVE Mode - any word marks in the 1401 data area will be removed on a WRITE 

or untouched on a READ operation. 
LOAD Mode WRITE operation - word marks will be converted to a_word separator 

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

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

Two consecutive word separator characters will be inserted into 1401 core 
as one word separator, while three consecutive word separator characters will 
be inserted into 1401 core as a word separator; and a word mark on the 
following character which is not a word mark. Thus full compatibility is 
maintained with 1401 produced magnetic tapes. 

1401 Word Marks in Magnetic Tape Operations 

MOVE 

LOAD 

READ 

Untouched in core 

Removed from core 
& re-inserted only 
if on tape 

WRITE 

Removed before writing 
on tape 

Translate to word 
separator character 
then removed before 
writing on tape 



USER SPECIFICATION OF NON-STANDARD 1311 DISK ADDRESSES 

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

Drive 

0 
2 
4 
6 
8 

Sector Addresses 

000,000 - 019,999 
020,000 - 039,999 
040,000 - 059,999 
060,000 - 079,999 
080,000 - 099,999 

2. As the disk addresses are not actually written onto Burroughs disk 
cartridges by the emulator a table of starting addresses (one for 
each 1401 disk drive) is maintained by the emulator. The table is 
initialized at emulator load time, or at "RESET" time, to the starting 
sector addresses (c.f. §1). Before each emulated 1401 disk instruction, 
the sector address from the 1401 disk control field is checked to 
ensure that it is in the expected range for that drive, i.e.:-

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

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

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

~Et1DISK O=Oaaaaa 2=0aaaaa 4=0aaaaa 6=0aaaaa 8=0aaaaa 

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

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

»EMDISK 0=000000 2=020000 4=040000 6=060000 8=080000 

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

"DRIVE ()S> n=Oaaaaa" 

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



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

5. As none of the above involves a special "?" control card (where 
"?" stands for an invalid character in column 1) this irnpiernentation 
of non-standard disk addresses for the 1401 emulator is equally 
applicable to the free-standing, the EMV, and the Bl700 MCP versions 
of the emulator. 

2 4 AUG 1973 
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