





























































































































































































































Mnemonics

Instruction Type SPS Autocoder  Format Page
Scan Disk High, Equal with Word Marks ........cceceneu. Scan LU SDHW L %F9 BBB W 1-47
Seek Disk ..... .. 1301 MU SD M  %FO BBB R G-30
Seck Disk ..... LU LU L %¥F0 BBB R G-30
Seck Disk ..... LU LU L. %F0O BBB R G-12
SCCK DIHSK vevvrevrvrreere e e sn e e sanenne ] MU SD M  %F0 BBB R G-12
Sk DHSK covrvviviecee et nee LU LU L. %FO BBB R G-2
Seck Disk ..... MU SD M %[0 BBB R G-2
Seck Disk ..... LU LU L  %FO BBB R H-70
Seck Disk ......... MU SD M  %FO BBB R H-70
Select Stacker ... SS SS XK d E-4
Select Stacker ... SS SS K A H-57
Select Stacker SS SS K d H-14
Select Stacker SS SS K d H-44
Select Stacker SS SS K d H-17
Sclect Stacker and Branch .... SS SSB K IO d E-5
Select Stacker and Branch ..... . 1419 SS SSB K 1III d H-44
Select Stacker — Magnetic Character Reader ..... . SS SS K d H-28
Send EOF (End-of-File) ...cvuveieverenivererecrisnenenienns SS SS K F 1-67
Sct Dircetion to RECEIVE .uevvvvvvnivivriiircrriesivenrisreisveennee SS SS K D 1-67
Set Dircction to Transmit .......ccccvceeeerineerevrreeeveeenes SS SS K E 1-67
Set Ready to Receive ....veeivennens . CU CU U %Dl D H-3
Set Word Mark (One Address) " Sw SwW ,  AAA B-17
Sct Word Mark (Two Addresses) .....ocovevverenvererensenes SW SW s AAA BBB B-17
Signal Control ..oovvveeviveniineirisinercseeseseeseesseseesseenee 7740 SS SS K d H-67
Skip and Blank Tape ..ccccccvvvvveevevieerereccveseresveeesees Tape CU SKP U %Un E F4
Space Suppress (1401) ... 1445 SS SS XK B H-64
Start Punch Feed .... R-PR SPIP SPF 9 1-46
Start Read Feed ...... .. R-PR SRF SRF 8 1-45
Start Transmission ............ .. 1009 CU CU % %D1 E H-3
Store A-Address RegiSter .ovvuiiiiveiieiienieennnesreenienieninns Store SAR SAR Q AAA 1-2
Storc B-Address Register (One Field) ....ccocevevercrenns Store SBR SBR H AAA 1.3
Store B-Address Register (Two Fields) ..... .. Store SBR SBR H AAA BBB 1-3
Subtract (One Field) ...cccccovvvvivienveinnenne . S S S AAA B-7
Subtract (Two Fields) ....... .. S S S AAA BBB B-6
Suppress 3-Sccond Alarm ... .. 1009 SS SS K A H-6
Suppress 3-Sccond Alarm ... s 1009 SS SS K A 1-67
Tape Punch Readback Check ...oocovvevvccvinvvivienvecnienne. MU MU M %Pl BBB R F-17
Translate with Word Marks ......... none TRW T AAA x00 > 1-53
Translate without Word Marks none TR T AAA x00 1-54
Unit Control .. crieeeisseseresssseessessreeas 1419 CU CU U  %S1 d H-38
Write and Punch ... cesreisennne R/P WP wP 6 E-16
Write and Read ..oviviveevieiicsiecrceceeee e R/P WR WR 3 E-15
Write and Read on 1404 Printer .....ccceeevevinrererncvesrecinnns 1404 WR WR 3 0 H-8
Write Binary TaPC .ccccvvvereeienierevimveriessseninessesneseeseenes Tape MU WTB M %Bn AAA w 1-9
Write Data oooiiiiieieiccirce e s te e e e nnnns DDC MU MU M %H1 BBB w 1-16
Write Data with Word Marks ...oocovceeevniennennenieenenenens DDC LU LU M %H1 BBB w 1-16
Write Disk Check oo esvisneees 1301 MU wDC M %F3 BBB w  G-35
Write Disk Check with Word Marks ...oveeeveeveiiviennenns 1301 LU WDCW M %F3 BBB W G-35
Write Disk Check with Word Marks ...ovovveeeveivieennnns 1311 LU WDCW L. %F3 BBB W G-20
Write Disk Check vvivveviviiiiceececececeeceeeee e 1311 MU wDC M %F3 BBB w G-20
Write Disk Check with Word Marks ...oveecvveeiiviniinnns 1405 LU WDCW L %F3 BBB w G-4
Write Disk Check v 1405 MU wWDC M %F3 BBB w G-4
Write Disk, Full-Track ...cccoveveviieniniecvinneinineennnens 1405 MU WDT M %F2 BBB w G-3
Write Disk, Full-Track with Word Marks ......c.ceeuneee. 1405 LU WDTW L. %F2 BBB w G-4
Write Disk SECLOT ovicvviiviviniinreeiereereneesessseessesssesenes 7770 MU WD M %F1 BBB W  H-70
Werite Disk Scctor with Word Marks .....ovveveevviivreernnnes 7770 LU WDW L. %F1 BBB W  H-70
Write Disk Sector-Count Overlay ........ccoccoeeeiveevievences 1301 MU MDCO M «%F5 BBB W  G-34



Instruction

Write Disk Sector-Count Overlay with

Word Marks .......
Write Disk Sector(s) ...
Wirite Disk Sector(s)

Write Disk Sector(s) with Word Marks .....cocoevvevvenns 1311
Write Disk Sector(s) with Word Marks ....cocovererninns 1301
Write Disk Single-Record ......ccoveveriivnenervensnnonne 1405
Write Disk Single-Record with Word Marks .. .. 1405
Write Disk Track Sectors with Addresses ......c.ccovviuens 1301
Write Disk Track Sectors with Addresses

with Word Marks ....cccveveivviniincnninoneonicninennn 1301

Write Disk with Sector-Count Overlay

with Word Marks ...occcvivieeveniinnneenicnnicsneieninennenens
Whrite Disk with Sector-Count Overlay ..............
Write Disk-Track Record with Word Marks ....
Write Disk-Track Record ......cccvvevenvnvreeruenns
Write Disk-Track Record with Address

with Word Marks ....cceevienervenenrinnnnnineniessesesioneenne TRRC
Write Disk-Track Record with Address .....ccceeevervenene TRRC
Write Disk Track Sectors with Addresses .....coverennne 1311
Write Disk Track Sectors with Addresses ....c.cccervivennne

with Word Marks .....occvecivieeninriiinneneinnnencenessneneees 1311
Write Line ... e rrrreeare e ———a et e e et reeseess e b arees 1403
Write LiNE .ivveeeciiiereniiininniiecenesininssnesseessenssncsnees 1404
Write Line (1401) ccoovceevirirrereeniesccsieneenenessiessiininnnes 1445
Write Line (1460) veeeveiiiierirrieeneenernenineenreninnsessessnnenes 1445
Write Line and Branch ......cccccoveveveninineeincinnrennenes 1403
Write Line and Suppress Space (1460) .. 1445
Write on Console Printer .......ccoccvveerrcenenccennenns .. 1407
Write on Console Printer with Word Marks ........c.... 1407
Write on Tape Punch ..o 1012
Write on 1447 Console ......covevveereeccrnenne, 1447
Write on 1447 Console in Load Mode . 1447
Write, Punch and Branch ...... R/P
Write, Read, and Punch ........cc.cc.c.. R/P
Write, Read, Punch and Branch .... .. R/P
Write, Read and Branch ......ccvvviveniniencnincnnnnininnes R/P
Write ReqQUest .....cccoviiiivrcicincirieitiennreccescvnecsinneessins DDC
Write Tape .....c..c... Tape
Write Tape Mark ....ccooeevivivvrecnnee Tape
Write Tape with Word Marks ............ Tape
Write Tape without Word Marks in

Overlap Mode .coooeeornirinrcee e renains Olvp
Write Tape with Word Marks in Overlap Mode ........ Olvp
Write Word Marks ....ccovvcvvvinenieniinorennnnnneneneennserenens 1403
Write Word Marks and Branch ......ccocovevievinnivvicivnnnnnns 1403
Zero and Add (One Field) .......cocovvvvvvvvnreerviinrenricrininnis

Zero and Add (Two Fields) .........
Zero and Subtract (One Field) ...
Zero and Subtract (Two Fields)

N-8

Mnemonics

SPS Avutocoder Format Page
LU WDCOW L %F5 BBB w G-34
MU WD M %Fl BBB W G-33
MU WD M %F1 BBB W G-18
LU WDW L %Fl BBB w G-19
LU WDW L %F1 BBB w G-34
MU WD M %Fl BBB W G-3
LU WDW L. %F1 BBB w G-4
MU wWDT M %F6 BBB W G-36
LU WDTW L %F6 BBB w G-36
LU WDCOW L %F5 BBB W G-19
MU WDCO M %F5 BBB W G-19
LU WDTRW L. %F2 BBB W 1-51
MU WDTR M  %F2 BBB w 1-51
LU WDTAW L %F@ BBB W 1-52
MU WDTA M %F@ BBB W 1-52
MU WDT M %F6 BBB W G-21
LU WDTW L %F6 BBB W G-21
w w 2 E-10
w w 2 H-8
MU w M %Y2 BBB W  H-64
MU w M %Yl BBB W H-65
w w 2 III E-11
MU WS M %Yl BBB S H-65
MU WCP M %TO BBB ‘W H-11
LU WCPW L %TO BBB W H-11
MU MU M %Pl BBB W F-16
MU WCP M %TO BBB w D-3
LU WCPW L  %TO0 BBB W D-3
WP WP 6 III E-16
WRP WRP 7 E-16
WRP WRP 7 III E-17
WR WR 3 I E-15
SS SS K D I-13
MU WT M %Un BBB W% F-3
CU WTM U %Un M F-4
LU WTW L %Un BBB w F-3
MU MU M @Un BBB W 1-37
LU LU L. @Un BBB w 1-37
w WM 2 E-11
w WM 2 III | E-11
ZA ZA P AAA B-6
ZA ZA ? AAA BBB B-5
VA VA I AAA B-8
ZS ZS !  AAA BBB B-7



( )=system [ ] = function, feature, or machine

A-Address ...
A-Address [Ovlp]
A-Address Register .. ... ... ... .. . . ... .. .. .. ...
A-Register . ... .. . .
Access Motion Time [13017 . ......................
Adapter 51-Column Feed (1401, 1460)
Add (One Field)
Add (Two Fields) ...... ... ... ... ... ............
Address Arithmetic [1406]
Address Modification .. ........ ... ... ... .. ...
Address Modification Without Indexing
Address Registers .. ... e
Address Registers After Operation
Address Validity [1406] . ... ...... ... ... ..........
Addressing . ... e
Addressing [1406] . ... ... .. ... .. .. .. .. ...
Advanced Programming ( 1401)
Alternate Code [1301]
Alternate Code [1311]
Arithmetic ... ... . .. .. ..
Arithmetic Instructions ... ..........................
Arithmetic Operations
Asscmbled Instruction .. ... .. ... .. .
Asterisk Protection [Edit]
Auto-Scelect [1419] .. ... ... ... .. ... ... ..
Automatic Error Correction [1012]

B-Address ... .
B-Address [1447]
B-Address Register
B-Cycle [Tran]
B-Register .. .. .
Backspace Tape [1012] . ...... ... ... ... ... ... ....
Backspace Tape and Branch [1012]
Backspace Tape Record [Tape]
Basic Disk Operations [1301]
Basic Disk Operations [1311] ... ... ... ... ......
Binary Tape Instructions [Tape]
Binary Transfer (1460)
Bit Test (1401, 1460)

Branch (Unconditional) ........... ................
Branch if Auto Select [1231]
Branch if Bit Equal ... ... ... .. ... ... ... ...
Branch if Character Equal .. ... ............ .........
Branch if Early Warning [1448]

Branch if Empty Hopper [1231]
Branch if End of Block [1448]
Branch if End of Reel [Tape]
Branch if Full Buffer [12317 .. ... ... ... ...........

Branch if High, Low, or -Equal Compare [HLE] ......
Branch if 1/O Channcl-Busy Indicator On [1419] .. ..

Branch if in Backspace Operation [1012]
Branch if Indicator On .. ... ... ... ... . .........
Branch if Indicator On [DDC]
Branch if Indicator On [Ovlp]
Branch if Indicator On [SSY .. ... ... ... ... . ... ...
Branch if Indicator On [1009]
Branch if Indicator On [1285]
Branch if Indicator On [1301]
Branch if Indicator On [1311]
Branch if Indicator On [1404]
Branch if Indicator On [1405]
Branch if Indicator On [1407]

Branch if Indicator On [1418]

Branch if Indicator On [1428]

Index

Branch if Indicator On [7740] ..................... H-67
Branch if Input-Output Indicator On [1011] ... ... .. F-15
Branch if Magnetic Character Readcr

Account-Number Field Indicator On [1412] ....... H-31
Branch if Magnetic Character Reader

Document-Spacing Check Indicator On [1412] ... .. H-32
Branch if Magnetic Character Reader

Process-Control Field Indicator On [1412] ........ H-30
Branch if Magnetic Character Reader

Read-Not-Ready Indicator On [1412] .. ...... ... .. H-29
Branch if Magnetic Character Reader

Read-Check Indicator On [1412] ........ ... ..... H-29
Branch if Magnetic Character Reader

Transit-Routing Field Indicator On [14127 ...... ... H-31
Branch if Magnectic Character Reader

Late-Read Indicator On [1412] ... ...... ... .... H-28
Branch if Magnetic Character Reader

Amount-Ficld Indicator On [1412] .............. H-30
Branch if Paper Tape Reader Ready [1011] .......... ¥-15
Branch if Printer Status [1445] .. ... ............... H-64
Branch if Read Error and Overrun Detection [12317 .. H-57
Branch if Supply Reel Low or Chad Box Full [1012] .. TF-20
Branch if Tape Error [Tape] ... ... ... .. ... ... .... F-6
Branch if Tape Punch Is Not Ready to Read [1012] .. F-19
Branch if Tape Punch Not Ready to

Accept Data [1012] ... ... ... .. .. ... ... . F-19
Branch if Tape Punch Overextended [1012] . ... ... .. F-20
Branch if Tape Punch Ready [1012] ................ F-18
Branch if Timing Mark Check [1231] .............. H-57
Branch if Word Mark or Zone . ...... ... . ... .. ... B-10
Branch if 1231 Ready to Read [1231] .............. H-56
Branch if 1419 Indicator On [1419] ... ... .. ... .. H-41
Branch Instructions (Direct Data Channel) [DDC] .... 1-14
Buffer Feature for the 18m 1009 Data

Transmission Unit [1009] . ... .. ... .. ... ....... 1-64
Card Punch [R/P] .. ... ... ... .. ... ... ... E-7
Card Punches [R/P] ... .. ... ... . ... ........... E-1
Card Read-Punch Timing [R/P] ... ... ... ......... E-7
Card Reader [R/P] .. ... .. .. ... ... ..., E-1, E-7
Chaining Instructions . .......... ... ... .. ........ A-12
Character Registers .. ... .. ... .. ... . ... .. . ........ A-12
Character-Recognition Rate [1418] ... ... ... .. .. H-22
Clear Storage . ........... .. .. B-16
Clear Storage and Branch . ... ... .. ... ... ... ... .. B-16
Clear Word Mark (One Address) .. ................. B-17
Clear Word Mark (Two Addresses) . ............... B-17
Clearing Storage after Read Error {14121 ... ..., .. H-33
Column Binary (1401) ... .. ... ... ... ... . ... ..... -5
Combination Input-Output Operations Timing [R/P] .. E-18
Combination Instructions [1403] .............. .. .. E-15
Combination Read and Punch Timing [R/P] ...... ... E-7
Comparc .. ... ... B-11
Compare [1404] ... .. ... ... .. ... H-9
Complement Add ... ... . B-3
Compressed Tape (1401, 1460) [Tape] ............. 1-10
Console (1447, Modcl 2 or 4) Attachment (1460)

[1447] . 1-12
Console 1/0 Printer Timing [14477 .. ... . ... ... .. D-3
Console Inquiry Station Adapter (1401) [1447] ...... 1-12
Console Instruction Format [14477 .................. D-2
Continuous Feed Mode [1231] ... ... ... ... .... H-57
Control (Feature Mode Switch) [1403] .......... ... 1-62
Control Carriage [1403] . ... ... ... .. .. ... .. .. E-13
Control Carriage [1404] .. ... .. ... .. ... ... ... .... H-8



Control Carriage [1445] ....... ... ......... H-64, H-65
Control Carriage and Branch [1403] ................ E-14
Control Unit [1428] ... ... ... ... ... ............ H-16
Core-Sector Address [1301] ... ... ... .. P G-27
Core-Sector Address {13117 ... ... ... ... ...... G-10
d-Character ... ... .. ... .. . . e A-5
d-Modifier Character [14477 .. ... .. ... ... ... ...... D-2
Data Flow [Ovlp] ... ... ... ... .. .. .. 1-33
Data Flow [R/P] .. ... ... .. ... E-1
Data Flow [Tape]l ..... ... ... .. ... ... ... .. ...... F-1
Data Flow [1403] ... ... ... . ... . . .. i E-9
Data Flow [1404] .. ... .. ... ... ... ... .. ... ..... H-7
Data Flow [1405] .. ... ... . . . ... . ... . . .. . .. G-1
Data Flow [1407] ... ... ... ... . ... .. . . H-10
Data Flow [1412] .. ... ... ... ... ... ... . ......... H-26
Data in Storage [1412] ... ... .. ... ... ... ... ... H-33

Data Moving Operations . ... .......... ... ........ B-10

Data Stored with Read Error Conditions [1412] ... .. H-33
Data Stored Without Read Errors [1412] ............ H-33
Data-Field Addressing ... ... .. ... . ... .. ... ... ... A-8
Data-Moving Instructions . ......... ... ... .......... B-12
Data-Moving Operations .. ..................oou... B-12
Decimal Control [Edit] .. .......... ... . ... ...... 1-22
Decode to a Table Address [1012] . ................ F-21
Decreasing an Address ... ... L 1-2
Determining the 1412 Feeding Rate [1412] ......... H-35
Diagnostic Read [Tape] .. ... ... ... ... ... .. ....... F-5
Direct Data Channel (1401, 1460) [DDC] .......... I-12
Direct Seck [Seek] .. .. ... . .. 1-20
Direct-Data-Channel Interrupt [1448] ........... ... H-53
Direct-Seck Timing [Seek] ........ ... ... ......... I1-21
Disable Interrupt [1448] . ... ... ... ... ........... H-51
Disable Interrupt and Branch [1448] .. ........ . ... H-52
Disengage Magnetic Character Reader [1412] ... ... .. H-26
Disk Control Field [1311] ...... ... ... ... ......... G-10
Disk-Control Field [1301] ... ... ... ... ... ... ... ... G-27
Disk-Control Field [Seck] ......................... 1-20
Disk Input-Output Operations [1405] ........ ....... G-1
Disk-Read Error Routines [1405] .. ................. G-7
Disk-Storage Access Time [1405] .. ........ ... ...... G-6
Disk-Storage Control (1460) [Seek] ................ I-21
Disk-Storage Drive Adapter (1401) [Seek] .......... 1-21
Disk-Write Error Routines [1405] .................. G-8
Divide [M-D] .. ... . .. . ... 1-25
Divide Subroutine [M-D] ... ..................... 1-29
Document Spacing Error [1412] .. ... ... .. ..... ... H-32
Document Speed [1418] .. ... .. ... ... ... ... ... ... H-22
Document to Be Read [1419] ..................... H-42
Document under the Read Head [1419] ............. H-43
Documents in Flight [1412] ... ... .. ... .. ...... ... H-35
Dummy Seek to Cylinder 00 [1311] ........ ... ... G-25
Karly Card Read (Model 1 only, Standard on
Model 3) [1402] .. .. ... .. ... 1-57
Edit Operation .. ... ... . B-20
Idit Operations .. ... ... ... ... ... B-1
Editing ... ... A-3
Enable Interrupt [1448] .. ... ... .. ... ... ... .. ..... H-50
Enable Interrupt and Branch [1448] ..... ... ...... . H-52
End-of-Record Routine [1012] ..................... F-22
" End-of-Reel Routine [1012] . ... ... ............... F-24
Engage Line [1412] .. ... ... . ... ... . ... .. ... ... H-32
Engage Magnetic Character Reader [1412] ........ .. H-26
Evaluation of the Input [7770] .. ............ ... ... H-72
Expanded Print Edit (1401 and 1460) [Edit] ........ 1-21
Feed Call [1412] ... ... .. . .. . . . . i . H-35
First A-Cycle [Tran] ... ... .. ... ............... 1-54
Five-Track Tape Operation [1012] . ................ F-25
Floating Dollar Sign [Edit] ...... ... ............. 1-22
Function ... . .. A-6
Functions of the Indicators [1419] .. ........... ... . H-42

N-10

General Description of Translate [Tran] ............. I-54
General Mode of Operation [1447] .................. D-2
Get Table Argument for Punching [1012] ........... F-22
Go to Next Line [1285] ... ................. H-62, H-63
Go to Next Line and Branch [1285] ............... H-62
Group Marks [14121 .. ... ... ... ... ... ... ... .... H-33
Halt ... e B-19
Halt and Branch . ... ... .. ... ... .............. B-19
High-Low-Equal Compare Feature

(1401, Standard on 1460} [HLE] ................ 1-23
Hole-Count Checking .. ........................... A4
Hopper Checks [1418] ...... ... ... ... .. ......... H-24
L-Address ... ... A-5
I-Address Register ... ... ... ... ... ... ... .. ..... A-11
M 1009 Data Transmission Unit [1009] ............ H-1
M 1009 Instructions [1009] ...................... H-3
wM 1009 with Buffer (Instructions) [1009] ....... ... 1-64
mw™M 1011 Paper Tape Reader [OvIp] .. ...... .. 1-42, 1-43
mM 1011 Paper Tape Reader [1011] ................ F-14
M 1012 Programming Concepts [1012] ............ F-20
M 1012 Tape Punch [1012] .. ... ... ............. F-16
18M 1026 Transmission Control Unit [1026] ........ .. H-55
M 1231 Instructions [12317 ........ ... .. ... ... .. H-56
M 1231 Optical Mark Page Reader [1231] ......... H-56
1M 1231 Program Control [1231] ........... ... -.... H-57
BM 1285 Instructions [1285] ... . ............... .. H-61
M 1285 Optical Reader [12851 . ... ......... ... ... H-61
mm 1301 Disk Storage, Models 11, 12, 21, and 22

[1301] .. .. G-27
M 1301 Disk-Storage, Timing [1301] .............. G-39
M 1311 Disk Storage Drive [1311] ............... G-10
mwM 1311 Disk-Storage Timing [1311] .............. G-23
M 1311 Error Routine [1311] ................. .. G-25
M 1401 Data Processing System .. ................. A-1
1BM 1401 or 1460 Programming Logic [1009] .... .. .. H-1
mM 1401 or 1460 with 1418 or 1428 General

Block Diagram [1418] .. ...... ... ... .. ........ H-20
1BM 1401 System Timing Considerations [Ovlp] ....... 1-42
M 1401G A and B-Address Registers .. ............ A-11
M 1402 and 1403 Operations [R/P] ............... E-1
1M 1402 Card Read-Punch [Ovlp] ............ 1-42, 1-43
M 1402 Card Read-Punch Instructions [R/P] ........ E-2
8M 1402 Card Read-Punch Operations [R/P] ........ E-1
M 1402 Card Read-Punch, Model 1 on 1401,

Model 2 on 1460 [Ovlp] ........ ... ... ... ....... 1-34
M 1402 Spccial Feature Instructions and Timing . ... I-57
8M 1403 Printer Instructions [1403]1 .. .............. E-10
M 1403 Printer Operations [1403] . ......... ... .... E-9
w» 1403 Printer Timings [R/P] . ................ .. E-17
M 1403 Printer, Model 3 [1403] .................. E-10
M 1403 Printer, Models 1 and 2 [1403] ............ E-9
M 1403 Printer, Models 4 and 5 [1403] ............ E-10
mwM 1403 Special Feature [1403] ... ................ 1-62
M 1404 Instructions [1404] ... ................... H-7
M 1404 Printer [1404] ... ... ... .. .. ... .. ... H-7
1BM 1405 Disk Storage [1405] ... ... ... ... ........ G-1
M 1405 Disk Storage Timing [1405] .. ............ G-6
M 1405 Error Routines [1405] ........... ... .. ... G-6
M 1406 Models [1406] ... ... ... ... .. .. .. ... C-1
M 1406 Operations [1408] .. ..................... C-1
iBM 1406 Storage Unit Instructions [1406] ........ ... C-1
mwm 1407 Console Inquiry Station [1407] ............ H-10
m™m 1407 Instructions [1407] .. .. ... ... ... .. .... H-10
M 1412 Instructions [1412] . ... . ....... ... ... ..., H-26
M 1412 Magnetic Character Reader, Model 1 [1412] . H-26
M 1412 Programming Considerations [1412] ....... H-32
M 1412 Timings [1412] ... .. ... ... ... ... ..... H-35
M 1418 Optical Character Reader [1418] .......... H-13
M 1419 Instructions [1419] .. ... ... ... ... ... ... . H-38
M 1419 Magnetic Character Reader [Ovlp] .... I-42, I-43



M 1419 Magnetic Character Reader [1419] ....... .. H-38
M 1428 Alphameric Optical Reader [1428] ........ H-16
M 1428 Instructions [1428] ... ... ... ... ... .. ... H-16
18BM 1445 Printer for the 1401 System [1445] ...... .. H-63
mM 1445 Printer for the 1460 System [1445] ...... .. H-65
M 1445 Printer Instructions for 1401 [1445] ...... .. H-63
M 1445 Printer Instructions for 1460 [1445] . .... ... H-65
M 1447 Console Instructions [1447] ............. .. D-2
BM 1447 Operations [1447] .. ... ... ... .. ...... .. D-1
M 1448 Instructions [1448] .. ... ... .. ... ... .. ... H-49
M 1448 Transmission Control Unit [1448] ... ... .. .. H-48
M 1460 Data Processing System . .................. A-1
18M 1460 System Timing Considerations [Ovlp] ...... 1-43
M 729 11 Tape Timings [729] ... ...... .. ... .. .. F-11
M 729 Magnetic Tape Unit [7291 ... ... ... ....... F-7
M 729 Magnetic Tape Units [729] . ... .. ... ... .. . F-1
™M 729 v Tape Timings [729] ... ... ... .. ... .. I-10
M 729 vi Tape Timings [729] ... ... ... ..... . F-11
M 7330 Magnetic Tape Unit [7330] ... ... ... F-1, F-7
M 7330 Tape Timings [7330] .................... F-12
M 7740 Communication Control System [7740] .... H-67
mM 7740 Instructions [7740] ... . ... ... . ... . ... H-67
M 7770 Audio Response Unit Model [7770] .. ... ... H-69
w™M 7770 Instructions [7770] . ... ... .. .. .. ... . ... H-70
m™M 7770 Model 1 Programming [7770] ............. H-70
Increasing an Address .......... ... ... ... . ... . ..... I-1
Indexing .. ... . I-1
Indexing and Store Address Register (1460) [HLE] ... 1-24
Information Retrieval [7770] .. .. ... ....... ... ..... H-72
Initialize a Message Transmission (XMIT) [1009] . ... I1-64
Initialize a Reply from Receiver (RCV) [1009] ... .. .. 1-65
Input/Output Operations . .............. ... . ...... B-1
Input/Output Storage Assignments .................. A-8
Inquiry Input [7770] ... ... ... .. . ... ... .. .. .... H-71
Instructionn Addressing . ... .. .. .. ... A-8
Instruction Descriptions . ............... ... ......... A-5
Instruction Format ...... ... ... . ... ......... A-5, A-6
Instruction Utilization in the Program [DDC] ........ 1-16
Instructions [1011] ... ... . ... . ... ... .. ..... F-14
Instructions [10121 .. ... .. .. ... ... ... .. ... ... ... F-16
Interleaving Input/Output Operations [R/P] ... .. .. E-8
Internal Checking ... ... ... ... ... .. A-3
Interrupt [nstructions [1448] ... ................. H-50
Invalid Spacing [1418] ... ... .. ... ... .. .. ...... H-25
Language .. ... . . . .. A-2
Late Read [1418] ...... ... ... ... ... . .. ... ....... H-24
Line Control [1448] . ... ... ... .. ... ... .. ... ... .. H-54
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2. Word marks are hot moved with data during proc-
essing, except when a load instruction (see Move
and Load) is used.

3. For an arithmetic operation, the B-field must have
a defining word mark, and the A-field must have a
word mark only when it is shorter than the B-field.

4. A load instruction moves the word mark and data
from the A-field to the B-field, and clears any other
word marks in the designated B-field, up to the
length of the A-field.

5. When moving data from one location to another,
only one of the fields need have a defining word
mark, because the move instruction implies that
both fields are the same length.

6. A word mark must be associated with the high-order
character (operation code) of every instruction.

7. The 4-character BRANCH UNCONDITIONAL instruction,
the 7-character sEr WORD MARK, and CLEAR STORAGE
AND BRANCH instructions are the only instructions
that do not need to be followed by a word mark.
Note, however, that the 4-character BRANCH UNCON-
prTioNAL if not followed by a word mark must be
followed by a blank to operate correctly. The others
end automatically after the seventh character.

8. A word mark must be set in the storage position at
the immediate right of the last character of the last
instruction in the program.

Two operation codes are provided for setting card
clearing word marks during program execution.

Stored Program Instructions

All machine functions are initiated by instructions from
the stored program. Both systems use the variable-
word-length concept, and the length of an instruction
can vary from one to eight characters, depending on
the operation to be performed.

Instruction Format

B-address d-character
XXX X

Op Code  A- or I-address
X XXX

Mnemonic. This is the mnemonic operation code used
by the SPS or Autocoder processor program(s) to
designate the actual machine operation code.
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Op Code. This is always a single character that defines
the basic operation to be performed. A word mark
is always associated with the operation code posi-
tion of an instruction,

A-Address. This always consists of three characters. It
can identify the units position of the A-field, or it
can be used to select a special unit or feature (tape
unit, disk storage unit, 1BM 1419 Magnetic Char-
acter Reader, etc.).

I-Address. Instructions that can cause program
branches use the I-address to specify the location
of the next instruction to be executed if a branch
occurs.

B-Address. This is a 3-character storage address that
identifies the B-field. It usually addresses the units
position of the B-field, but in some operations (such
as tape read and write) it specifies the high-order
position of a record-storage area.

d-Character. The d-character is used to modify an
operation code. It is a single alphabetic, numerical,
or special character, positioned as the last character
of an instruction.

Instruction Descriptions

Specific instructions have been described in a standard
format:

Title. This is the description of the instruction.

Instruction Length. The length of an instruction can
be either 1, 2, 4, 5, 7, or 8 characters. It cannot be
either 3 or 6 characters long. Characters beyond the
usable limit of eight do not affect the operation.
Addressing advances (mod + 1) until the next word
mark is sensed before the instruction is executed.

Most instructions must have a word mark follow-
ing the instruction in core storage. This word mark is
normally associated with the core-storage location
immediately following the instruction itself.
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Figure A-6 shows examples of the combinations
possible in variable-length instructions.

Instruction Format. This is the format of the particu-
lar instruction described. The mnemonics operation
code used for Autocoder and SPS are given.

Function. This is the function of the instruction.

Word Marks. This is the effect of the word marks
with regard to data fields.

Timing. When the instruction-execution timing is al-
ways a constant, the actual time in milliseconds is
given. When the instruction-execution time can vary
because of field length or chaining, the formula is
given. Figure A-7 is the key to the abbreviations
used in the formulas.

Notes. These are special notations or additional infor-
mation pertaining to the operation.

Address Registers After Operation. The contents of
the address registers are represented by the codes
described in Figure A-8.

Chaining. This assists the programmer in determining
whether instruction-chaining can be used effectively.
In some cases, chaining proves useful even though it
would not ordinarily be used. For example, another
instruction can be chained to the MOVE CHARACTERS
AND EDIT instruction if the programmer can use the
contents of the address registers to advantage. When
considering the use of chaining, be certain that the
contents of the address registers are valid for all
conditions relating to the instructions involved. (Re-
fer to the specific instruction section.)

Example. A practical application of the instruction is
described with the label of a typical actual machine
address (in parentheses).

These examples for the instructions are representa-
tive, and are intended as exhibits of typical core-
storage assignments, rather than specific, limited ex-
amples. Since the assembler program (autocoder or
SPS) is usually allowed to establish core-storage
addresses, the programmer need not ordinarily be
concerned with specific machine-language storage
locations, except when a program must be analyzed.

The few inflexible addresses of core-storage loca-
tions, such as index registers, are shown in the in-
structions as exact locations.

Assembled Instruction. This is the actual machine
language instruction that is assembled by the proc-
essor program from the symbolic entries shown in
the example.

When an explicit mnemonic is used, the op code,
A-address, and d-modifier (when required) are auto-
matically generated in most cases (refer to the spe-
cific operation in question).

Example: The coded instruction to cause infor-
mation to print on the 1447 might be in the form:
WCP (column 16 of the coding sheet), PRTOUT
(written in column 21-26). Assume for the purpose of
this example that the label PRTOUT actually repre-
sents core-storage location 0101, Autocoder would
assemble this coded instruction into actual machine

NUMBER OF
POSITIONS OPERATION INSTRUCTION FORMAT
1 READ A CARD OP code
1
2 SELECT STACKER Op code d-character
K 2
4 BRANCH Op code l-address
B 400
5 BRANCH IF Op code l-address d-character
INDICATOR ON B 625 /
7 ADD Op code A-address B-address
A 072 423
8 BRANCH IF Op code l-address B-address d-character
CHARACTER EQUAL B 650 080 4
Figure A-6. 1BM 1401 Instruction Formats
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Instruction addressed by high-order position

STORAGE ,

ADDRESS 400 | 401 | 402 | 403 | 404 | 405 | 406 | 407 (NSI)

INSTRUCTION | A 5 4 2 5 6 0 WM
- Op code

The word mark associated with the next sequential in-
struction (N$1) stops the reading of this instruction.

A-address

STORAGE ADDRESS 536 | 537 | 538 539 | 540 | 541 | 542 | 543

DATA ofo| 2|53 4|7

|

(- J
Vv
T A-field

Word mark identifies high-order position of A-field.
B-address

STORAGE ADDRESS |553 (554 {555 | 556 | 557 | 558 559 | 560] 561

DATA ol4]sloji]l2|3l1] a
\ . —/
—
T B-field

Word mark identifies high-order position of B-field.

Figure A-10. Data and Instruction Addressing

APPLICATION

stored in position 100 before a punch operation is re-
placed by C82 bits at the end of the punch operation.
The third area of storage, positions 201 through 300
or 332, is reserved for assembling characters to be
printed. Positions 81 through 99, and 181 through 200,
are available for normal storage use. When the re-
served areas are not being used as specified, they can
be used for other storage operations (Figure A-11).

Address Modification

It becomes necessary in some 1401 and 1460 programs
to perform the same operations repetitively, with a
change only in the A- or B-address. Changing an ad-
dress while retaining the rest of the instruction is called
address modification. Address modification can de-
crease the number of program steps and the number
of storage requirements. In some cases, the program
itself determines whether and how addresses are to be
changed in order to perform the correct program steps
for conditions that arise during the processing of data.

There are two basic methods of address modifica-
tion. The first method does not require the indexing
feature. The second method makes use of the index-
ing feature, which is a special feature for the 1401
and 1460 systems.

(Shaded portlon indi

1
T
;‘1. ‘ink [y
= = ]
=] 8 )
&) K] 7
w 3
0 930
= [foey B ToTS CC 0% o T & 1650 o8 3 Toes Tore 78 ‘HW EZ W Eg ‘-Tvﬁ
v 0] )
B ] £
E — % T
1401 1450 ]

1950 1304]

rr o o)
& i |
g 1935 |
el s 1918 £ =l s [ [ 10 ™y 1950 1953 1940 o3 1970 . 978 "o 1948 e 1) T

Figure A-11. Core Storage Layout Chart
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Address Modification Without Indexing

Address modification uses the A- and B-bit accumula-
tion that can occur in the hundreds and units positions
of a field. This accumulation is discussed in connection
with overflow indication in the Arithmetic Operations
section of this publication.

Using Modulus 4 Arithmetic

For 1401 systems of 4,000 storage positions or less, A-
and B-bit accumulation should occur only in the hun-
dreds position, and is based on modulus 4 arithmetic.
To understand how a modulus 4 arithmetic operation
is accomplished, let us assign digital values to the A-
and B-bit configurations:

No A, No B=0
A=1
B =2
AB =3

In a modulus 4 system, the highest digit is 3. Values
in excess of three are equal to that value minus four.

For example, 5 is a digit 1. In this system, only two
factors can be accumulated at a time (Figure A-12).

Digit values in the high-order position of a field
accumulate in the normal manner. In 1401 systems of
4,000 core-storage positions or less, it is assumed that
there is a word mark in the high-order position of the
address being modified.
Modification to a higher address in 000-999 address
range is:

Increase address 472 by 345.

472 + 345 = 817

Modification to an address greater than 1000 is:

Increase address 912 by 314.

912 + 314 = 1226 or S26
S = A2 (overflow in high-order position sets an A-bit

using modulus 4 arithmetic and turns on the
arithmetic overflow indicator).

Increase address 1754 (X54) by 1204 (S04).
X54 + S04 = R58

X = (A7)

S = (A2)
A+ A = B or 1+1=2
A+B = AB or 1+2=3
B+8B = NoANoB or 2+2=0
A+ AB = NoANoB or 1+3=0
A + NoANoB = A or 14+0=1
B + AB = A or 2+3=1
B + NoANoB = B or 2+0=2
AB + AB =B or 3+3=2

Figure A-12. A-Bit and B-Bit Values

A-10

Using the rules of modulus 4 arithmetic, A + A = B-bit, the
new address is:

958 with a B-bit over the high-order position
(B9 =R) or R58 (2958).

To decrease an address, a different means must be
used. Modulus 4 arithmetic operates for addition only.
Decreasing an address requires the addition of a com-
plement, rather than doing a conventional subtract
operation.

In 1401 systems, the 16,000’s complement of the decre-
ment is added to the address to be modified.

Decrease address 879 by 148.

16,000 — 148 = 15,852 (H5B) = complement
879 + H5B == 731 (with arithmetic overflow)
H = BAS8
B = BA2
Using the modulus 16 rules, the arithmetic overflow
adds an A-bit in the hundreds position (the hundreds
position already contains A- and B-bits, and the units
position contains A- and B-bits, the combination of
which indicates a 15000 to 15999 block address). The
addition of the A-bit increases the value of the zone
bits to 16, which, according to modulus 16 rules has
a new address value of 0 (000-999 block address).
Therefore, the new address is 731, and the overflow
indicator is on,

System Register Operation

The 18M 1401 and 1460 Data Processing Systems can
operate on and process data to produce a desired result
by executing a series of instructions at high speed. A
series of instructions designed to solve a problem is
known as a program. Because these instructions are
retained in core storage, it is more properly called a
stored program.

The processing unit must interpret an instruction
and perform the function prescribed by the instruction.
To do this, various devices are used that are capable
of receiving information, storing it, and transferring it
as directed by control circuits. These devices are known
as registers. The 1401 and 1460 have seven registers;
four are address registers and three are character reg-
isters (Figure A-13).

Address Registers

There are four address registers in the mm 1401 and
1BM 1441 Processing Units (without the multiply-divide
and the processing-overlap special features). One regis-
ter controls the program sequence, and two other



5PS

(A) OPERAND 19 oPERAND
, Line \ :W.: . Lhse e el ADDRESS l '!‘ ":'n‘:' ':‘:" ADORESY ;:' c";:' ‘_ﬁ' :
IS I LICURERN 1 T IYTDGRO: 1 | [
Autocoder

Labet ati OPERAND

S —— 28 30 % 40 48
T A ICURERW,YTOGRO . . ..

Assembled Instruction: A 506 708

Figure B-6. Add (Two Fields)

Add (One Field)

Instruction Format.

Mnemonic Op Code A-address
A A AAA

Function. This format of the App instruction causes the
data in the A-field to be added to itself.

Word Marks. The A-field must have a defining word
mark. It is this word mark that stops the add oper-
ation.

Timing.
1401:
T =.0115 (L, 4+ 3 4 2L,) ms.

1460:
T = .006 (L, + 1+ 2L,) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-La

B-Add. Reg.
A-La

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code.

Example. Add to itself the data at EXEMPT (0981),
Figure B-7,
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Zero and Add (Two Fields)

Instruction Format.

Mnemonic Op Code A-address B-address
ZA ? AAA BBB

Function. This instruction adds the A-field to a zeroed
B-field. Technically, this is accomplished by moving
the A-field to the B-field. The high-order positions
of the B-field are set to zero if the B-field is larger than
the A-field. The data from the A-field moves directly
from the A-register to storage. Zone bits are stripped
from all positions except the units position. Blanks
in the A-field are stored as blanks in the B-field.

The Op code for this instruction is plus zero
but prints as an ampersand. See “Character Code
Chart.”

Word Marks. A word mark is required for definition of
the B-field. It is required in the A-field, only if it is
shorter than the B-field. If the A-field is shorter than
the B-field, all extra high-order B-field positions con-
tain zeros. But the transmission of data from the A-
field stops when the A-field word mark is detected.

Timing. T=N (L, + 1+ L, + L) ms.

Note: The sign of the result always has both A- and B-bits if
it is positive. If the sign is negative, it has only a B-bit.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-Lv

B-Add. Reg.
B-Ls

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code.

Example. Zero WHTAX area (0796-0802) and add new
TAX (0749-0754) to WHTAX (Figure B-8).

SPS SPS
(A) OPERAND (8! OPERAND (a) OPERAND (9) GPERAND
LINE  [counT LABEL . | o can. g9 LINE  [counT LABEL a0mESs !l onar. |8 A0ORESS o e Jg d
ool vl ... A IEXEMPT |, o 1T ovwol oo L IZACITAX b b L IWETAX L
Autocoder Autocoder
i OPERAND Lobel perati OPERAND

! Lobel ok perati | w e % " I o s “© 50
S S LENRT . . N aa e .

Assembled Instruction: A 981
Figure B-7. Add (One Field)

Assembled Instruction: 2 754 802

Figure B-8. Zero and Add (Two Fields)
B-5
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Zero and Add (One Field)

Instruction Format.

A-address
AAA

Mnemonic

Op Code
ZA ?

Function. This format of the zrro AND ADD instruction
is used to strip the A-field of all zone bits, except in
the units position (sign). The A-field sign is retained;
and if it is plus, the bit configuration might change.
If the A-field plus-sign bit configuration is not an A-
and B-bit, it is changed to the A- and B-bit con-
figuration.

The Op code for this instruction is plus zero
but prints as an ampersand. See “Character Code

Chart.”
Word Marks. The A-field must have a word mark in its
high-order position.

Timing. T=N (L, + 14 2L,) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-La

B-Add. Reg.
A-La

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code.

Example. Strip zone bits from TOTAL (0560) area
(Figure B-9).

SPS

(A) OPERAND (8] OPERAND

ADORESS i! I ‘::J" H ADDAESS I Zl ‘:;""
3 s)e rle 2y . [t} 34 .
H

T =
el Ll ZATTOTAL L Tl

LINE [counT LABEL

" fgme
s
s

Avutocoder

Assembled Instruction: 2 560

Figure B-9. Zero and Add (One Field)

Subtract (Two Fields)

Instruction Format,

A-address B-address
AAA BBB

Mnemonic Op Code
S S

B-6

Function. The numerical data in the A-field is sub-
tracted from the numerical data in the B-field. The
result is stored in the B-field. Refer to Figure B-2 for
the sign that results from a specific subtract opera-
tion.

Word Marks. A word mark is required to define the
B-field. An A-field requires a word mark, only if it is
shorter than the B-field. In this case, the A-field word
mark stops transmission of data from the A-field.

Timing.
1. Subtract — no recomplement:
1401:
T=.0115 (L;+3+ L, 4+ L) ms.

1460:
T=.006 (L, +1+L, +L,) ms.

2. Subtract — recomplement cycle necessary

1401
T=.0115 L, + 3+ L, + 4L;) ms.

1460:
T =.006 (L, + 1+ L, + 3L,) ms. If the mul-
tiply-divide special feature is installed, the 1460
timing for a recomplement cycle is:
T=.006 (L, +1-+L, +2L;) ms.

Note. If a recomplement cycle is automatically taken, the sign
of the B (result) -field is changed, and the result is always
stored in true form.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-Ly

B-Add. Reg.
B-L=s

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code.

Example. Subtract CUFICA (0753) from CURGRO
(0896), Figure B-10.

SPS
{A) OPERAND (B) OPERAND
LINE  |COunY LABEL OPERATION| R cian |2 N cnan [ d
ool it st leoereal L L I0ORERE: L]
Autocoder
Label perati OPERAND
s isfi 25 30 38 .0 a5 _ 80
)G RO, e

Assembled Instruction: S 753 896
Figure B-10. Subtract (Two Fields)



Logic Instructions

Branch (Unconditional)

Instruction Format,

Mnemonic Op Code I-address
B B 111

Function. This instruction always causes the program
to branch to the address specified by the I-address
portion of the instruction. This address contains the
Op code of some instruction.

This unconditional branch operation is used to in-
terrupt normal program sequence and continue the
program at some other point, without testing for
specific conditions.

Word Marks. A blank or a word mark must be asso-
ciated with the core-storage position of the next
address.

Timing.
Branch without indexing: T = 5N ms.
Branch with indexing: T = 6N ms.

Address Registers After Operation.

1-Add. Reg. A-Add. Reg B-Add. Reg.
Branch (without indexing): NSI BI blank
Branch (with indexing): NSI BI NSI

Example. Unconditionally branch to AGAIN (3498),
Figure B-14.

5PS
{A) OPERAND (8) OPERAND

LINE  [COUNT LABEL cHan. |2 4| cnan jold
H sl __1]e 13]1a ‘F" il rooness L:J A0 larfae rooness sel 4% 5l
ool oL B MEAT N L R
Avutocoder

Label perati OPERAND
13} 1 25 30 3% 49
el PAN. . . R R "
Assembled Instruction: B D98

Figure B-14. Branch (Unconditional)

Branch if Indicator On

Instruction Format.

Op Code I-address
B

III

Mnemonic d-character

SPS B
A  see Figure B-15
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AUTOCODER
MNEMONIC |d-CHARACTER BRANCH ON
B bl Unconditional
BC9 9 Carriage Channel #9
BCV @ Carriage Channel #12
BLC A “Last Card" switch (sense switch A)
BSS B Sense Switch B*
BSS i C Sense Switch C*
BSS i D Sense Switch D*
BSS i E Sense Switch E*
BSS % F Sense Switch F*
BSS t G Sense Switch G*
BEF K End of Reel*{
BER L Tape Transmission Error*
BIN % N Access Inoperable*
BIN i ? Reader Error if /O Check Stop Switch is offt
BIN § ! Punch Error if 170 Check Stop Switch is offt
BPB P Printer Busy (print storage feature)*
BIN t =+ Printer Error if 1/O Check Stop Switch is offt
BU / Unequal Compare (B % A)
BIN § * Inquiry Clear*
BIN i Q Inquiry Request*
BPCB R Printer Carriage Busy (print storage feature)*
BE S Equal Compare (B = A)*
BL T Low Compare (B < A)*
BH u High Compare (B> A)*
BIN £ v Read-Write Parity Check or Read-Back Check Error*
BIN w Wrong-Length Record*
BIN X Unequal-Address Compare*
BIN t Y Any Disk-Unit Error Condition*
BAV 4 Overflowt
BIN I % Processing Check with Process Check Switch offf

*Special feature
tConditions tested are reset by a BRANCH IF INDICATOR ON instruction.
1 d-modifier character must be coded in the operand portion of the instruction.

Figure B-15. Branch if Indicator On, Mnemonic d-Character,
and Conditions

Function. The d-character specifies the indicator
tested. If the indicator is on, the next instruction is
taken from the I-address. If the indicator is off, the
next sequential instruction is taken. Figure B-15
shows characters that are valid for the d-character
and for the indicators they test. This figure also
shows testing, for high, low, or equal, which is used
when the high-low-equal compare special feature
(1401; standard on 1460) is installed.

The indicators tested are not turned off by this in-
struction except as noted by a t. When carriage
tape-channels 9 or 12 are sensed, the corresponding
indicators are turned on. These carriage channel-
indicators are turned off when any other carriage
tape-channel is sensed. (Refer to the Notes section
in Control Carriage for other information.) The next
COMPARE instruction turns off the compare indicators.

Word Marks. Word marks are not affected.

Timing.

No Branch, or Branch without indexing: T = 6N ms.
Branch with indexing: T ="7N ms.

B-9



Address Registers After Operation,

I-Add. A-Add. B-Add.
Reg. Reg. Reg.
No Branch: NSI BI dbb
Branch (without indexing): NSI BI blank
Branch (with indexing): NSI BI NSI

Example. Test for the last card. If it is the last card,
branch to END (0599), Figure B-16.

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code.

Example. This example shows how the chaining method
can be used to test an entire field for blank char-
acters. Each position in the area labeled AMOUNT
(0350, 0349, 0348 and 0347) is individually tested
for a blank character. If a blank is found, the pro-
gram branches to BLANK (0601) for the next in-

sPS struction. If the position tested contains a character,
P ) IV S ““" °""“"° I : w onfm . the program continues in sequence (Figure B-17).
3 sle e 3fia o " i :—v 2 foomess ,1‘ Aoy ;5- 3,
(PRUITY (OO SR : - N = - Y R P O P R 0
Avutocoder SPS
Label perati OPERAND (A1 OPERAND (8) OPERAND
(3 1S ] 25 30 3% 40 UINE  [COUNT LASEL +| cHan (o cHar. |ad
Ll LC END. . ) sjs 7] 3fa wer tooness L‘sl Ao x!1 2 Looness ::a v !!q 3
ool .t 1B 1 1BAANK T JAMOUNT: | .
Assembled Instruction: B 599 A M‘LQ‘Q.IL.A%L I T R e
Figure B-16. Branch if Indicator On Lol . j R N D f.ﬁ-_:?wfiﬂPt
Autocoder
Lobel o, roti 2 0 OPERAND
. L I ST ' 0
Branch if Character Equal o GE . |BLANKHAMOUNT,. . . . . .. N
Al RCE ke ke e 2 P SR TRt P T S
) i C.E, . .
Instruction Format, el CE, : NN
Mnemonic Op Cod I- B-addr -
SPS OB p B € aCIl;lITeSS (]13(%1]3@88 d cha(?l‘acter Assembled Instruction: 601 350 bl
A BCE

Function. This instruction causes the single character
at the B-address to be compared to the d-character.
If it has the same bit configuration as the d-char-
acter, the program branches to the I-address, other-
wise the program continues sequentially. The d-
character can be any combination of the six BCD
code bits (BA 8421).

Word Marks. Word marks in the location tested have
no effect on the operation.

Timing.
No Branch, or Branch without indexing: T = N (L1 + 2) ms.
Branch with indexing: T = N (Li + 3) ms.

Note. The BRANCH IF CHARACTER EQUAL instruction does not
reset any internal system indicators, as does the BRANCH IF
READER ERBOR instruction, for example.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch: NSI BI B-1
Branch (without indexing):  NSI BI blank
Branch (with indexing): NSI BI NSI

B-10

Figure B-17. Branch if Character Equal

Branch if Word Mark and/or Zone

Instruction Format.

Mnemonic Op Code I-address B-address d-character
BWZ \'% 111 BBB d

Function. The single character at the B-address is ex-
amined for a particular bit configuration, as specified
by the d-character. If the bit configuration is present
as specified, the program branches to the I-address
for the next instruction:

d-character Condition

Word mark

No zone (No-A, No-B-bit)
12-zone (AB-bits)

-11-zone (B, No-A-bit)

Zero-zone (A, No-B-bit)

Either a word mark, or no zone
Either a word mark, or 12-zone
Either a word mark, or 11-zone
Either a word mark, or zero-zone

HNEQW®RE N



Two explicit autocoder mnemonics are provided
that do not require the third (d-modifier character)
operand. These are BM for Branch if 11-Zone, and
BW for Branch if Word Mark.

Word Marks. See table given in “Function.”
Timing.

T =N (Lt + 2) ms.
T = N (L1 + 3) ms.

No Branch or Branch without indexing:
Branch with indexing:

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch: NSI BI B-1
Branch (without indexing):  NSI BI blank
Branch (with indexing): NSI BI NSI

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code.

Example. Test the units position of GROAMT (2498)
for an 11-zone, and branch to NEGRTE (0598) for
the next instruction. If there is no 11-zone, continue
the program sequence (Figure B-18).

SPS
(8) OPERAND (9) DPERAND
Ling COUNT 9€! a r
) sle vl - 11 () )y foness l'l c‘":: ;-v roontas ;-‘ ‘::j‘l;:
ool oo WWZINESRTE ' . . ,.,G.R.O.AM.T [
Avutocoder
I.&ol Erohﬁ OPERAND
40 4 0200 50

Assembled Instruction: V. 598 M98 K
Figure B-18. Branch if 11 Zone

Compuare

Instruction Format.

Mnemonic Op Code
C C

A-address
AAA

B-address
BBB

The following explicit autocoder branch instruc-
tions are provided for use with the Compare in-
struction. When the specified mnemonic is used, the
d-character is not written in the operand field.

Branch if Unequal (B> A) BU
Branch if Equal (B=A) BE
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Branch if High (B>A) BH
Branch if Low (B<A) BL

Function. The data in the A-field is compared to an
equal number of characters in the B-field. The bit
configuration (BA 8421) of each character in the
two fields is compared. The comparison turns on an
indicator that can be tested by a subsequent BRANCH
IF INDICATOR ON instruction. The indicator is reset by
the next 7-character cOMPARE instruction.

The same indicators set by the comPARE instruc-
tion are also affected by a disk-unit operation (seek,
read, write, and write check). The disk unit performs
an address-compare operation automatically on the
address in core storage, with the address on the disk
record, by using the compare circuits and by setting
the appropriate indicator (equal, high, or low).
Therefore, careful consideration must be made in the
use of a coMPARE instruction and the subsequent
BRANCH IF INDICATOR ON instructions for testing the
results of the compARE instruction when disk-unit
operations are to be performed.

Word Marks. The first word mark encountered stops
the operation, If the A-field is longer than the B-
field, extra A-field positions at the left of the B-field
word mark are not compared. If the B-field is longer
than the A-field, an unequal-compare results. In this
case, the high-compare and the unequal-compare in-
dicators are set on.

Timing. T=N (L; 4+ 1 + 2L,,) ms.

Note: Both fields must have exactly the same bit configurations,
to be equal. For example, 00? (? = 0)- compared to 00! (| = 0)
results in an unequal comparison.

All characters that can appear in storage can be compared.
The ascending sequence of characters is as follows: blank
cHl<==&8$*]1; % v\ # b # @
>+ ?PAthroughlI]|] through R ={= S throughZ 0 through 9

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-Lw

B-Add. Reg. -
B-Lw

Chaining. This instruction can be chained to the pre-
ceding operation (if that instruction left usable
address-register contents) by supplying only the op-
eration code. When Compare instruction(s) are
chained to a preceding Compare instruction, the
compare-result indicators are set by the first unequal
condition encountered in the composite field.

B-11



Example. Compare the department numbers punched
in two cards. Department numbers are located in:

Card Label Actual Address
1 DEPTNO 1098
2 DEPTCD 0004

Then test the result of the compare operation. If
the department numbers are equal, continue the pro-
gram in sequence. If they are unequal, branch to
TOTAL (0495) for the next instruction (Figure B-19),

Data-Moving Operations

The 1401 and 1460 data-moving operations are used to
manipulate data within core storage during processing.
Depending on the specific operation, one character, a
group of characters, or a part of one character can be
involved in the operation. A move operation does not
affect word marks, but a load operation causes word
marks, as well as data, to be transferred.

Data-Moving Instructions

Move Characters to A or B Word Mark (Two Fields)

Instruction Format.

Mnemonic Op Code A-address B-address
SPS MCW M AAA BBB

A MLC

or MCW

Function. The data in the A-field is moved to the
B-field.

Word Marks. If both fields are the same length, only
one of the fields must have a defining word mark.
The first word mark encountered stops the opera-
tion. If the word mark is sensed in the A-field, the
machine takes one more B-cycle to move the high-
order character from A to B. At the end of the opera-
tion, the A-address register and the B-address regis-
ter contain the addresses of the storage locations
immediately to the left of the A- and B-fields proc-
essed by the instruction. The data at the A-address

B-12

{A} OPERAND (B} OPERAND
LINE |counT a8t W ° o] crar [o
ocnael w b 0. ;,DLEJBIJC,DLL#J, | £f'.7fﬂ-l; LV
el oL BireTAR L L | Y
Avtocoder
Lobel perati OPERAND
i : 25 7 38 49 4% 50
Cl TC.0,DEFT NO R .
N TN % - T
Assembled Instruction: € 004 =98
B 495 /

Figure B-19. Compare

is unaffected by the move operation. Word marks in
both fields are undisturbed.

Timing. T=N (L; + 1+ 2L;) ms.

Note. If the fields are unequal in length, chaining can produce
unwanted results, because one of the fields has not been com-
pletely processed. Thus, one of the registers will not contain
the address of the units position of the left-adjacent field.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-Lyw

B-Add. Reg.
B-Lw

Chaining. See the Move Characters to A or B Word
Mark (One Field) section.

Example. Move the 5-character field NAMIN (0750)
to the 5-character field NAMOUT (0850), Figure
B-20.

SPS
(4) OPERAND (8} OPERAND
LINE  [COUNT, LABEL L | e + wan. [ s|d
A R A P I E A P
I CWVAMIN T ] [NAMOUT: .
Avutocoder
Label rati OPERAND
1 2§ 30 35 40 49 -]
1 MLC [7)

Assembled Instruction: M 750 . 850

Figure B-20. Move Character to A or B Word Mark
(Two Fields)




Halt

Instruction Format.

Mnemonic
H

Op Code

Function. This instruction causes the machine to stop
and the stop-key light to turn on. Pressing the start
key causes the program to start at the next instruc-
tion in sequence. The mavT instruction normally has
either one or seven characters. When the seven-
character format is used, the A- and B-storage ad-
dress register contents serve to identify the halt.
(The two-, five-, and eight-character formats have
similar purposes.)

Word Marks. Word marks are not affected.
Timing, T=N (L; -+ 1) ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI Ap Bp

Example. Figure B-34 is a symbolic example of the
HALT instruction. Any identifying information (con-
stants, label-defined address constants, etc) can be
coded in the A- and B-field operands. In this exam-
ple, 888 and RETRY (0681) were chosen.

SPS
(a) orEMAND (9) OPERAND
e |covmt LASEL AvoRESS _:l comn, |g Aconess o] cnam Jgld
3 sls 7)o ] (1) (30 ir; A% ferlee PP el ) T
el U M T 0BBB 1 | RETRY. [ ..
Avutocoder
Label roti OPERAND
. 3, { 20 M ! ] 40 45 20
Ll IH kﬂaakffﬂy s N PR .

Assembled Instruction: + 888 681
Figure B-34. Halt
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Halt and Branch

Instruction Format.

Mnemonic Op Code I-Address
H 111

Function. This is the same as mart, except that the
next instruction is at the I-address.

This instruction can serve as a manual switch
(without tying up a sense switch). If under certain
conditions, the operator elects to proceed to the next
sequential instruction rather than execute the branch
portion of the HaLT, he can press the Start Reset and
Start keys.

Word Marks. Word marks are not affected.

Timing.
Without indexing: T = 5N ms.
With indexing: T = 6N ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
Without indexing: NSI BI blank
With indexing: NSI BI NSI

Example. Stop the system, and branch to START2
(0895) for the next instruction when the start key is
pressed (Figure B-35).

5PS
(4} OPERAND (9) oPERAND
LIRE COUNT LABEL - CHAR. ﬁ + CHAR, I-'D d
3 sls 7l ofis wlw roones -Iu A Jerfee tonear L-l{ A aalss
ovpof 0y L JSTARTZ v L
Autocoder
Label rati OPERAND
_ ! _ 10 8 80
T

PSSO P SRS I SV S S S SRV S S

Assembled Instruction: « 895
Figure B-35. Halt and Branch



Edit Operation

The 18M 1401 and 1460 Data Processing Systems have
a powerful edit instruction that can cause all desired
commas, decimals, dollar signs, asterisks, credit sym-
bols, and minus signs to be inserted automatically in a
numerical output field. Unwanted zeros to the left of
significant digits can be suppressed. Thus, editing in
the 1BM 1401 and 1460 is the automatic control of zero
suppression, inserting identifying symbols, and punc-
tuation of an output field (Figure B-36).

OP A.address B-address
Edit instruction E 789 300
A-field (data) B-field (control word)
Storage 00257426 $ bbb, bb0.bb & CR & **
B-field
Result of edit 00257426 $ 2,574.26 *x

Figure B-36. Editing

In editing, two fields are needed — the data field and
a control field. The data field is the data edited for out-
put. The control field specifies how the data field is
edited. It specifies the location of punctuation and the
condition of special characters, and indicates where
zero suppression occurs. The two fields are compared,
character by character, under the control of editing
rules.

The control word has two parts: the body (which
punctuates the A-field) and the status portion (which
contains the dollar signs, sign-symbols, and class of
total asterisks). The sign of the A-field determines
whether or not sign symbols will print. The sign of the
A-field is unchanged and is not transferred to the
B-field.

To edit a field, a LOAD CHARACTERS TO A WORD MARK
instruction loads the control word into the specified
printer output area. This puts the control word where
the edited information will eventually go. Then, a
MOVE CHARACTERS AND EDIT instruction (with the same
B-address as the previous load instruction) performs
the editing function as it moves the data into the out-
put area.

Note: A l-position field cannot be edited. Figure B-37 shows
the use of these rules as applied to the data in Figure B-36.

Move Characters and Edit

Instruction Format.

Mnemonic Op Code A-address B-address
MCE E AAA BBB

Function. The data field (A-field) is modified by the
contents of the edit control field (B-field) and the re-
sult stored in the B-field. The data field and the con-

B-20

trol field are read from storage character-by-charac-
ter, under control of the word marks and the editing
rules. Any sign in the units position of the data field
remains unchanged during the operation. It is used
to control portions of the operation, but is not trans-
ferred to the B-field.

Editing Rules.
Rule 1. All numerical, alphabetic, and special
characters can be used in the control word. How-
ever, some of these characters have special meanings:

Control
Character

b (blank)

Function

This is replaced with the character from
the corresponding position of the A-field.

0 (zero) This is used for zero suppression, and is
replaced with a corresponding character
from the A-field, Also the right-most “0”
in the control word indicates the right-
most limit of zero suppression.

If the edit control word contains a
decimal, the edit-control-word zero must
be to the left of the decimal. When a
positive zero data field is edited (without
the Expanded Print Edit special feature),
the result is .00; when a negative zero
field is edited the result is .00 CR (if CR
was included in the edit control word).
Note that with the Expanded Print Edit
feature, nothing prints for a positive-zero
field, and only the CR prints for a nega-
tive-zero field.

This remains in the edited field where it
was placed by loading the edit control
word. It is removed during a zero-sup-
pression operation if it is to the left of
the high-order significant digit. When
used with the expanded-print-edit feature,
it has an additional function (see Ex-
panded Print Edit in Special Features —
Section I).

This remains in the edited field in the
position where written. It is removed dur-
ing a zero-suppress operation if it is to the
left of the high-order significant digit.
This is undisturbed if the data sign is
negative. It is blanked out if the data sign
is positive,

This is the same as CR.

This causes a space in the edited field. It
can be used in multiples.

. (decimal)

, (comma)

CR (credit)

— (minus)
& (Ampersand)

This can be used in singular or in mul-
tiples, usually to indicate class of total.
When it is used with the expanded-print-
edit feature, it takes on an additional
function (see Expanded Print Edit in
Special Features — Section 1),

* (asterisk)

$ (dollar sign) This is undisturbed in the position where
it is written. When used with the ex-
panded-print-edit feature, it has an addi-
tional function (see Expanded Print Edit

in Special Features — Section I).



Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dbb dbb

Example. Enter the last card read into pocket 1 (Fig-
ure E-10).

SPS
(A1 OPERANID (9) OPERAND
L [count LABEL o cuan. [o cvan. [2]d
ADDRESS £ = ADORESS b4 4
3 sls 1o ofu wlir A0 farfae sel A% lsals
ool L i, i IR PO SR A = 1
Avutocoder
Label rati OPERAND
s ! L 28 30 38 49 45 50
Ll $.9 . N

Assembled Instruction: K 1

Figure E-10, Select Stacker

Select Stacker and Branch

Instruction Format.

Mnemonic Op Code I-address d-character
SPS SS K 111
A SSB

Function. This is the same as SELECT STACKER, except
that the next instruction is taken from the I-address.

Timing.
Without indexing: T = 6N ms.
With indexing: T = 7N ms.

Address Registers After Operation.

I-Add. Reg. A-Add.Reg. B-Add. Reg.
Without indexing: NSI BI dbb
With indexing: NSI BI NSI

Example. Select the last card punched, enter it in
pocket 4, and branch to ROUT5 (0950) for the next
instruction (Figure E-11),

SPS

(A) OPERAND (9) OPERAND

LIE  {cOounT LABEL OPERATION CHAR.

Aoy,

cHan

ADDRESS ata.

:
(1]

s
H ADDRESS
.

b4
34

3 sls e [ 4

el 1o LB ROOTS. Ll L M
Autocoder
Label rati OPERAND
p 1201 [] 25 30 3% 40 43 20
Lo i QﬂLé;:’zf s e iy
Assembled Instruction: K 950 4
Figure E-11. Select Stacker and Branch

Read and Punch

Instruction Format,
Mnemonic Op Code
RP 5
Function. The functions of READ carp (1) and puNch
carD (4) are combined in this operation code. The
two operations overlap and, in effect, occur simul-
taneously. See Figure E-18 for timing details.
Word Marks. Word marks are not affected.
Timing. T = 2N ms -+ 1/0.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.*
NSI Ap 181
or
081

* Note: The B-address register normally stands at 181 unless
reading is completed after punching. In this case the B-address
register contains 081. In the 1401G, the A-register controls the
data and the B-register can be at any previous address.

Example. Read a card into the input area, and punch
a card with information from the punch area (Fig-
ure E-12).

{A) OPERAND (8) OPERAND

LINE | cOUNT LABEL OPERATION) CHAR. CHAR

s sje__1le i o|ir A0 20 04

ADORESS 4 b3

ADORESS

3)1a I
leP T P
te.tuo] ool e uw e U GV T R ) B L T ey

I
s

Autocoder

Label perati OPERAND
3 . i3 25 30 38 Py 48

sl A N s " . 1 Aaa e a
Assembled Instruction: 5

Figure E-12. Read and Punch
Read, Punch and Branch
Instruction Format.

Mnemonic Op Code I-address

RP 5 111

Function. This is the same as the READ AND PUNCH in-
struction except that the next instruction is located
at the I-address.

Word Marks. Word marks are not affected.
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Timing.
Without indexing: T =5Nms + I/0.
With indexing: T =6N ms + 1/0.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.*
Without indexing: NSI BI 181 or 081
With indexing: NSI BI NSI

*(See note under Read and Punch.)

Example. Read, punch, and branch to WORKS5 (0596),
Figure E-13.

SPS
(A} OPERAND (81 OPERAND
L fcount LABEL o] cuan e o cuam o d
ool L L RPIIMWORKS, T T ]
Avtocoder
Lobel perati OPERAND
151 t 25 30 3% AQ: 43 -1
Ll RP .. [WaRKS5 PP

Assembled Instruction: 5 596
Figure E-13. Read, Punch, and Branch

Branch if Reader Error

Instruction Format.

d-character
? (plus zero)

Mnemonic Op Code I-address
BIN B IIT

Function. If an error occurs during the card-read oper-
ation, this indicator is set, and the reader light glows
on the console. If the I/O check-stop switch is oFr,
this indicator can be tested and reset by the Branch-
IF INDICATOR ON instruction. If the indicator is o,
the program is interrupted, and a branch to the
I-address occurs. If the indicator is not on, no branch
occurs.

Word Marks. Word marks are not affected.

Timing.
No Branch, or Branch without indexing: T = 6N ms
Branch with indexing: T = 7N ms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch; NSI BI Pbb
Branch (without indexing): NSI BI blank
Branch (with indexing): NSI BI NSI

E-6

Branch if Punch Error

Instruction Format.

Mnemonic Op Code I-address
BIN B 1II

d-character
! (minus zero)

Function. Same as for Reader Error, except that spe-
cifics apply to the punch operation.

Word Marks. Word marks are not affected.

Timing.
No Branch, or Branch without indexing: T = 6N ms
Branch with indexing: T = 7N ms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch: NSI BI 1bb
Branch (without indexing):  NSI BI blank
Branch (with indexing): NSI BI NSI

Branch if Last Card

Instruction Format.

Mnemonic Op Code I-address d-character
BLC B 11T A

Function. This instruction causes a branch to the ad-
dress specified by the I-address, if the last card in
the read feed has been read or the last card in the
punch feed is ready for punching.

Word Marks. Word marks are not affected.

Timing.
No Branch, or Branch without indexing: T = 6N ms
Branch with indexing: T =7Nms

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch: NSI BI Abb
Branch (without indexing): NSI BI blank
Branch (with indexing): NSI BI NSI



Branch if Printer Carriage Busy

Instruction Format.
Mnemonic Op Code L-address d-character
BPCB B II1 R

Function. If the printer carriage is executing a forms-
movement operation, this instruction can be used to

branch to other instructions until the carriage is

again available. The indicator is reset as soon as the
printer carriage is no longer busy. Using this instruc-
tion allows processing to continue while the printer
carriage is busy, thus, in effect, permitting tempo-
rary overlapping of processing and printer opera-
tions

Norte: See Note 2 under Branch if Printer Busy section.

Word Marks. Word marks are not affected.

Timing.
No Branch, or Branch without indexing: T =6Nms
Branch with indexing: T = 7N ms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch: NSI BI Rbb
Branch (without indexing): NSI BI blank
Branch (with indexing): NSI BI NSI

Branch if Channel 9

Instruction Format.
Mnemonic Op Code I-address d-character
BC9 B 11T 9

Function. If the channel-9 position of the carriage
control tape has been sensed, this instruction will

cause a branch to the address specified by the

I-address. This indicator is reset by the next carriage
tape channel sensed.

Word Marks, Word marks are not affected:

Timing.

No branch, or branch without indexing: T == 6N ms.
Branch with indexing: T ="7Nms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No*Branch' NSI BI 9bb
Branch: (without indexing) ~ NSI BI blank
Branch (with indexing) NSI BI NSI
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Branch if Channel 12

Instruction Format,

Mnemonic Op Code I-address
BCvV B II1

d-character

Function. 1f the channel 12 (forms overflow) position
of the carriage control tape has been sensed, this in.
struction will cause a branch to the address specified
by the I-address. This indicator is reset by the next
carriage tape channel sensed.

Word Marks. Word marks are not affected.

Timing.

No branch, or branch without indexing: T = 6N ms.
Branch with indexing: T = 7N ms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

No Branch: NSI BI @bb
Branch (without indexing): NSI BI blank
Branch (with indexing): NSI BI NSI

Carriage-Tape-Punch Considerations

A channel-1 carriage-tape punch is required for each
form at the location of the first line of printing,

On unbuffered printers, a branch on channel 9 or 12
always interlocks the system. The last line of printing
is one line above the channel-9 or -12 punch in the
carriage tape.

On buffered printers, a branch on channel 9 or 12
immediately before printing will cause the last line to
print one line above the channel-9 or -12 punch in the
carriage tape. The same is true if the overflow-branch
occurs while the printer is busy (currently engaged in
the printing of a line). If the overflow (branch if chan-
nel 9 or 12) occurs immediately after printing, the last
printed line of that form will be on the line corre-
sponding to the channel-9-or -12 carriage-tape punch.

Control Carriage

Instruction Format.

Mneimonic Op Code
CC F

d-character

Function.. This instruction causes the carriage to move
as specified by the d-character. A digit causes an
immediate skip to' a specified channel in the car-
riage tape. An alphabetic character with a 12-zene

E-13



causes a skip to a specified channel after the next
line is printed. An alphabetic character with an 11-
zone causes an immediate space. A zero-zone char-
acter causes a space after the next line is printed.

after print instruction is used, the automatic space is not
taken.

When the carriage tape is positioned at a channel-1 punch,
a skip to channel 1 immediate instruction (F1) does not move
the paper.

The table (Figure E-29) shows the function of the
d-character. If the carriage is in motion when a
CONTROL CARRIAGE instruction is given, the program
stops until the carriage comes to rest. At this point,
the new carriage action is initiated, and then the pro-
gram advances to the next instruction in storage.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI dbb

B-Add. Reg.
dbb

Example. Skip to channel 1 after print (Figure E-30).

Word Marks. Word marks are not affected.

SPS
H H p— LI (A} OPERAND {91 OPER
Timing. T=3N ms plus remaining form-movement wne Jeoonr| e po— ,.i e [ .nn...," [:iim-- g
time, if carriage is moving when this instruction is S e lal sl 10 fulu
given. The form-movement time is determined by — e B
the number of spaces the form moves. Allow 20 ms
for the first space, plus 5 ms for each additional Autocoder
Label perati OPERAND
Space. 15 U 28 30 38 40 43 00
1 CC N . et
N . Assembled Instruction: F A
d Immediate skip to d Skip after print to Figure E-30. Control Carriage
1 Channel 1 A Channel -1
2 Channel 2 B Channel 2
3 Channel 3 C Channel 3 .
4 Channel 4 D Channel 4 Control Carriage and Branch
5 Channel 5 E Channel 5
6 Channel 6 F Channel 6 .
7 Channel 7 G Channel 7 Instruction Format.
8 Channel 8 H Channel
9 Ch::::l 9 | ChZ:::I g Mnemonic Op Code I-address d-character
0 Channel 10 ? Channel 10 %)S Cglc; F I
# Channel 11 ® Channel 11
7 Channel 12 [} Channel 12
- ; Function. This format of the CONTROL CARRIAGE instruc-
d Immediate space d After print-space X . A
tion causes a program branch to the location speci-
J ! space / ) space fied by the I-address for the next instruction after
K 2 spaces S 2 spaces . A
L 3 spaces T 3 spaces interpretation of the d-character.

Figure E-29, d-Characters for Control Carriage Word Marks. Word marks are not affected.

Timing.
Note: Care should be taken when punching channels 9 and 12 Without indexing: T = 6N ms*
of the carriage control tape that these punches will not be With indexing: T = 7N ms*

ignored by line spacing (single, double, or triple), This is
necessary because the next tape channel sensed resets the
channel 9 and the channel 12 indicators. The next hole
punched in the carriage tape following a 9- or 12-punch
should be at least 1 + S spaces from the 9- or 12-punch (S
equals number of lines being spaced).

* Plus remaining form-movement time, if carriage is moving
when this instruction is given. The form-movement time is
determined by the number of spaces the form moves. Allow
20 ms for the first space, plus 5 ms for each additional space.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.

The time required to perform a skip operation to channel
9 or 12 must be considered, so that the skip operation is com-

pleted when the test for the channel-9 or channel-12 hole is No Branch: NSI BI dbb
performed. If a BRANCH IF CARRIAGE CHANNEL #9 (or #12) Branch (without indexing):  NSI BI blank
instruction is executed before the skip operation to that chan- Branch (with indexing): NSI BI NSI

nel hole is complete, the program does not branch to the spec-

ified subroutine, but goes to the next sequential instruction. ., . .
g 4 Example. Skip to channel 1 immediately, and branch

to START3 (0498) for the next instruction (Fig-
ure E-31).

When an immediate skip or immediate space instruction
is used, an additional space caused by the automatic carriage
space is taken after printing. When a skip after print or space
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Instruction

Add (One Field)
Add (Two Fields)

Backspace Tape

Backspace Tape and Branch
Backspace Tape Record
Branch (Unconditional)
Branch if Access Inoperable
Branch if Any Disk Condition
Branch if Auto Select

Branch if Bit Equal

Branch if Carriage Channel 9
Branch if Carriage Channel 12
Branch if Character Equal
Branch if Early Warning
Branch if Empty Hopper
Branch if End of Block
Branch if End of File

Branch if End of Line

Branch if End of Reel

Branch if Equal

Branch if Error

Branch if Full Buffer

Branch if Header Information
Branch if High

Branch if 1/O Channel-Busy Indicator On

Branch if in Backspace Operation

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Indicator On

Branch if Input-Output Indicator On

Branch if Inquiry Clear

Branch if Inquiry Request

Branch if Last Card (Switch)

Branch if Low

Branch if Magnetic Character Reader,
Account-Number Field Indicator On

Branch if Magnetic Character Reader,

Document-Spacing Check Indicator On

Branch if Magnetic Character Reader,
Process-Control Field Indicator On

Branch if Magnetic Character Reader,
Reader-Not-Ready Indicator On

Branch if Magnetic Character Reader,
Read Check Indicator On

Branch if Magnetic Character Reader,
Transit-Routing Field Indicator On

Branch if Magnetic Character Reader,
Late Read Indicator On

Branch if Magnetic Character Reader,
Amount-Field Indicator On

Branch if Marked Line

Branch if Overflow

Branch if Paper Tape Reader Ready

Type

1012
1012
Tape

Disk
Disk
1231
Bit

1403
1403

1448
1231
1448
1285
1285
Tape

1285
1231
1285

1419
1012

DDC
Ovlp
SS

1009
1009
1285
1301
1311
1404
1405
1407
1418
1428
7740
1011

1402

1412
1412
1412
1412
1412
1412
1412

1412
1285

1011

=
=]
t

TWYEw W w w W @ @® U oSS orwoooown oo oo W W

Mnemonics

Autocoder

A
A

SS
SSB
BSP
B
BIN
BIN
BIN
BBE
BC9
BCV
BCE
BIN
BIN
BIN
BIN
BIN

BEF
BE

BIN
BIN
BIN
BH

BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN

BIN
BIN

BIN
BIN
BIN
BLC
BL
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN
BIN

BAV
BIN

TEErw W W @ @ W X W CUodwwo PO onwrw oo wr s s wmm R R > >

Format

AAA
AAA

111
%Un
11
il
I
I
1
III
11
I
111
111
111
111
111

111
I

X
111
111
111
111
111
m
11
1II
11X
111
111
111
II1-
181
111
I
III
151

111
111

111
111
IiI
111
111
11
I
I
111
11X
I
111
111
I

111
11

w@wgw<z w >
>3]

=]
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Instruction

Branch if Printer Busy
Branch if Printer Carriage Busy
Branch if Printer Error (/0
Check Switch Off)
Branch if Printer Status
Branch if Processing Check (Process
Check Switch Off)
Branch if Punch Error (I/O Check
Stop Switch Off)
Branch if Read-Back Check Error
Branch if Read Error and Overrun
Condition
Branch if Read-Write Parity Check
Branch if Reader Error (1/O Check
Stop Switch Off)
Branch if Reader Ready
Branch if Reader Transporting
Branch if Reader Ready to Read
a Line
Branch if Sense Switch A (Last Card)
Branch if Sense Switch B,C,D,E,F, G
Branch if Supply Reel Low or Chad Box Full
Branch if Tape Error
Branch if Tape Punch Is Not Ready to Read
Branch if Tape Punch Not Ready to Accept Data
Branch if Tape Punch Overextended
Branch if Tape Punch Ready
Branch if Tape Transmission Error
Branch if Timing Mark Check
Branch if Unconditonal
Branch if Unequal Address Compare
Branch if Unequal Compatre
Branch if Word Mark or Zone
Branch if Wrong-Length Record
Branch if 1231 Ready to Read
Branch if 1419 Indicator On

Clear Storage

Clear Storage and Branch

Clear Word Mark (One Address)
Clear Word Mark (Two Addresses)
Compare

Compare

Control Carriage

Control Carriage

Carriage Control

Control Carriage

Control Carriage and Branch
Control Unit

Diagnostic Read

Diagnostic Read

Disable Interrupt

Disable Interrupt and Branch
Disengage Magnetic Character Reader
Divide

Enable Interrupt
Enable Interrupt and Branch
Engage Magnetic Character Reader

Type

1403
1403

1403
1445

1402

1231

1285
1285

1285
1402

1012
Tape
1012
1012
1012
1012

1231

1231
1419

1404
1403
1404
1445
1445
1403
1428

Tape
Tape
1448
1448
1412
M-D

1448
1448
1412

Mnemonics

SPS Autocoder
B BPB B
B BPCB B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BIN B
B BLC B
B BIS B
B BIN B
B BER B
B BIN B
B BIN B
B BIN B
B BIN B
B BER B
B BIN B
B B B
B BIN B
B BU B
BWZ BWZ \'
B BIN B
B BIN B
B BIN B
CS CS /
CS CS /
Ccw Cw =
Cw Cw O
C C C
C C C
CcC cC F
CC CcC F
SS SS K
CcC CC F
CcC CCB F
CU CU U
CU CuU U
CU CU U
SS SS K
SS SSB K
CU CU U.
D D %
SS SS K
SS SSB K
CU CU §)

Format
a1 P
11 R
11 #
11 D
I %
Il !
11 \Y
111 5
111 A
111 ?
m 7
111 3
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READER'S COMMENT FORM

System Operation Reference Manual
IBEM 1401 Data Processing System
IBM 1460 Data Processing System A24-3067-2

e Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is ""No' or requires qualification,
please explain in the space provided below. Comments and suggestions become the property
of IBM.
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o
®»

@ Does this publication meet your needs?
¢ Did you find the material:
Easy to read and understand?
Organized for convenient use ?
Complete ?
Well illustrated?
Written for your technical level?

ooooo o
0ooon Oz

e What is your occupation?
e How do you use this publication?
As an introduction to the subject? 3 As an instructor in a class? [
For advanced knowledge of the subject? — As a student in a class? 3
For information about operating procedures? [J As a reference manual? —

Other
e Please give specific page and line references with your comments when appropriate.
If you wish a reply, be sure to include your name and address,

COMMENTS:

e Thank you for your cooperation. No postage necessary if mailed in the U. S. A.



A24-3067-2

BUSINESS REPLY MAIL
NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY . ..

IBM Corporation
P.O. Box 6
Endicott, N. Y. 13760

Attention: Product Publications, Dept. 171

— - o o — - ———

B

®

International Business Machines Corporation

Data Processing Division

112 East Post Road, White Plains, N.Y. 10601

[USA Only]

IBM World Trade Corporation

821 United Nations Plaza, New York, New York 10017

[International]

Fold

FIRST CLASS
PERMIT NO. 170
ENDICOTT, N.Y.

IsuduwIuio) [euonIppy

Cut Along line

o9rL ‘LovlL wWal

'Y 'S'N ul pejuld

CL90E-¥TY



A24-3067-2

BN

®

International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N.Y. 10601
[USA Only]

IBM Warld Trade Corporation
821 United Nations Plaza, New York, New York 10017
[International]

VSN Ul pajulyg 09¥L ‘Lovl wal

-L90E-rZV



